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Executive Summary 

The Project for National and Sub-National Capacity Development for Sustainable Natural Resource 
Management (SNRM) has been implemented from October 2020 to October 2024 under the 
collaboration of Cambodian counterparts and Japanese experts. Japanese experts consist of long-term 
experts dispatched by JICA headquarters and short-term expert team formed by Asia Air Survey Co., 
Ltd. The short-term expert team is mainly responsible for the Output 1-3-2: Assist in enhancing the 
National Forest Monitoring System (NFMS) as well as Output 2-1-1: Develop and implement training 
plans for capacity enhancement of provincial staff. 

In this report, activities, results and achievements mainly related with the Output 1-3-2 and Output 2-1-
1 are reported. In these outputs, the short-term expert team conducted activities to enhance NFMS of 
Cambodia particularly on supporting development of deforestation alert function in the satellite land 
monitoring system (SLMS) of NFMS and contributing to enhance the information of measurement, 
reporting and verification (MRV) function of NFMS by providing forest inventory information of Stung 
Treng province by implementing provincial level forest inventory, as well as to enhance the capacities 
of central and provincial government staff to operate NFMS particularly on providing a series of training 
of trainers (ToT) program on collecting land use and land cover (LULC) information and analyzing its 
changes using satellite and drone imagery, conducting field verification of deforestation and forest 
degradation with drones and smartphone application as well as compilation of collected LULC 
information as maps and standardized geodatabase which promotes the implementation of duties of 
central and provincial governments including law enforcement and effective monitoring and 
management of protected areas and production forests. 
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I Basic Information of the Project and Component 

1 Country  

The Kingdom of Cambodia 

2 Title of the Project 

The Project for National and Sub-National Capacity Development for Sustainable Natural Resource 
Management (SNRM) (hereinafter referred to as “the Project”) 

3 Duration of the Project (Planned and Actual)  

Planned: 14 October 2020 – 13 October 2023 (3 years)* 
*Originally the duration of the Project was 3 years but was extended officially to 4 years. 

Actual: 14 October 2020 – 13 October 2024 (4 years) 

4 Background (from Record of Discussions(R/D)) 

In Cambodia, approximately half of its territory is covered by various types of forests such as evergreen 
forest, deciduous forest, inland flooded forest, mangrove forest and so on. As habitats for rare and 
endangered species, carbon sinks contributing to the global warming mitigation and indispensable 
supply sources of foods and daily commodities for the life of local residents, the great value and the 
importance of the sustainable management of them has been widely recognized for many years. 

However, compared to the neighboring countries in the Mekong region, Cambodia has recorded a 
worsen deforestation rate in recent years. The forest rate has been continuously reduced from 59% in 
2009 to 47% in 2018 (Ministry of Environment, 2020). The major causes of deforestation are land use 
conversion for cash crop cultivation, illegal logging and unsustainable use of forest resources. The 
deforestation has resulted in increased soil erosion and reduced biodiversity bringing negative impacts 
to rural areas where 80% of the population live. Besides, seeing from a broader perspective, the 
deforestation and forest degradation would increase carbon emission and accelerate the global warming. 

With the support of the international community, the Royal Government of Cambodia has continued 
significant efforts aimed at achieving a proper management of its valuable forest resources which have 
been put under the pressure of over exploitation and land use change. In the process, JICA has also play 
an important role as one of the major donor organizations for the forest sector in Cambodia. JICA has 
begun its support in this area by dispatching a policy advisor in 1999 followed by a ten-year technical 
cooperation project for the human resources development. In the next ten years from 2010, JICA mainly 
supported for the readiness phase of the REDD+ through providing equipment and implementing a 
technical cooperation project. 

Utilizing the assets of JICA's previous cooperation, this project makes the national and sub-national 
government staff in charge of protected area management and sustainable forest management be 
equipped with necessary skills and knowledge for sustainable natural resource management through 
policy support at central level and sub-national implementation at provincial level, aiming that the 
related policies and key measures are formulated and implemented to reduce deforestation and forest 
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degradation in Cambodia. 

5 Overall Goal and Project Purpose (from Record of Discussions(R/D)) 

The Project aims to contribute to the promotion of sustainable natural resource management towards 
reducing deforestation and forest degradation in Cambodia. In line with the background described in 
section 4, Table 1. 1 below shows the Project Purpose, Overall Goal, and Outputs, as amended during 
the mid-term review implemented in May 2022. 

Table 1. 1 Outputs and Objectives of the Project 

Overall Goal Deforestation and forest degradation are reduced through formulation and 
implementation of related policies and key measures for strengthening protected 
area management and sustainable forest management. 

Project 
Purpose 

The national and sub-national government staff in charge of protected area 
management and sustainable forest management is equipped with necessary 
skills and knowledge for sustainable natural resource management. 

Outputs [Component 1: Policy support] 

1-1．Formulation and implementation of related policies and key measures on 
protected area management is promoted. 

1-2．Formulation and implementation of related policies and key measures on 
sustainable forest management is promoted. 

1-3．The Action and Investment Plan for the Implementation of the National 
REDD+ Strategy is promoted. 

[Component 2: Subnational implementation] 

2-1．Provincial staff's capacity for promoting protected area management and 
sustainable forest management is enhanced. 

2-2．Local communities' capacity for sustainable natural resource management 
in the selected Community Forestry (CF) and provincial rangers' capacity 
for supporting local communities' sustainable natural resource 
management in Community Protected Areas (CPAs) are enhanced. 

Source: SNRM Project 

The Project is to be achieved through activities carried out by long-term experts and activities carried 
out by the short-term expert team (hereinafter referred to as “the Team”) together with the Cambodian 
Counterpart (C/P). 

In the implementation of the Project, the Team mainly engaged in the activities of Output 1-3-2: Assist 
in enhancing the National Forest Monitoring System (NFMS) as well as Output 2-1-1: Develop and 
implement training plans for capacity enhancement of provincial staff as specified in Figure 1. 1. These 
outputs are hereinafter referred to as “the Component” and contents of the Component are described in 
this report. 
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Source: SNRM Project 

Figure 1. 1 Outputs of the Project 

6 Implementing Organization 

General Directorate of Nature Protected Area (GDNPA), Ministry of Environment (MoE) 
Forestry Administration (FA), Ministry of Agriculture, Forestry and Fisheries (MAFF) 
Stung Treng Provincical Department of Environment (DoE)  
Stung Treng Provincial Department of Agriculture (FA cantonment) 
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II Results of the Component 

1 Results of the Component 

1.1 Input by the Japanese side (Planned and Actual) 

1.1.1 Input of Short-Term Japanese Experts 

The records of input of short-term Japanese experts are shown in Table 2. 1. 

Table 2. 1 Input of short-term experts (December 2020 – October 2024) 

Name Expertise Assignment month 

Toru FURUYA Team Leader / Forest Information Management 13.38 

Toru INADA Vice Team Leader / Forest Information Management 3.55 

Asako TAKIMOTO Institutional Coordination 1.77 

Naoki MITSUZUKA Forest Monitoring System (1) 4.42 

Kenta YOSHINO /  

Miki ASAI 

Forest Monitoring System (2) / Coordinator 6.20 

Shiori TANIGUCHI Forest Monitoring System (3) 4.33 

Toru FURUYA Forest Monitoring System (4) 6.50 

Yoshihiko SATO Forest Inventory Survey 4.68 

Total  44.83 

Source: SNRM Project 

1.1.2 Input of Equipment and Materials 

The record of input of equipment and materials is shown in Table 2. 2. 

Table 2. 2 Input of equipment and materials 

No. Name of 
Equipment Model Q'ty 

Date of 
inspection 

passed 

Situation of handover at the 
completion of project 

1 Measuring tape 
(50m) 

Hayamaki 14 066-1281 12 2021/3/4 6 sets were handed over to MoE on 11th 
Oct. 2023. The other 6 sets were handed 
over to FA on 14th Dec. 2023. 

2 Soil sampling cup Stainless core 2 2021/3/4 1 set was handed over to MoE on 11th 
Oct. 2023. Another 1 set was handed over 
to FA on 14th Dec. 2023. 

3 360 degree camera Ricoh Theta SC2 6 2021/3/18 3 sets were handed over to MoE on 11th 
Oct. 2023. The other 3 sets were handed 
over to FA on 14th Dec. 2023. 

4 Telescopic staff (8m) AT-8 6 2021/3/4 3 sets were handed over to MoE on 11th 
Oct. 2023. The other 3 sets were handed 
over to FA on 14th Dec. 2023. 

5 Diameter measuring 
tape (10m) 

Million diameter D3M 12 2021/3/4 6 sets were handed over to MoE on 11th 
Oct. 2023. The other 6 sets were handed 
over to FA on 14th Dec. 2023. 

6 Diameter measuring 
tape (2m) 

F10-02DM 12 2021/3/4 6 sets were handed over to MoE on 11th 
Oct. 2023. The other 6 sets were handed 
over to FA on 14th Dec. 2023. 

7 Clinometer with 
compass 

SUUNTO Tandem 6 2021/6/29 2 sets were handed over to MoE on 11th 
Oct. 2023. The other 2 sets were handed 
over to FA on 14th Dec. 2023. 
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8 Hypsometer Haglof Vertex Geo 4 2021/6/29 2 sets were handed over to MoE on 11th 
Oct. 2023. The other 2 sets were handed 
over to FA on 14th Dec. 2023. 

9 GPS logger Garmin GPSMAP 66s 4 2021/6/29 2 sets were handed over to MoE on 11th 
Oct. 2023. The other 2 sets were handed 
over to FA on 14th Dec. 2023. 

10 Laptop PC Dell Mobile Precision 
7550 

4 2021/10/4 A total of 2 sets were handed over to FA 
on 20th Sep. 2023 and 25th Sep. 2024, and 
2 sets were handed over to MoE on 11th 
Oct. 2023 and 10th Oct. 2024. 

11 Desktop PC Desktop Dell Precision 
T7820 

2 2021/10/4 1 set was handed over to Stung Treng 
PDoE on 26th Jun. 2023. Another 1 set 
was handed over to Stung Treng FAC on 
20th Sep. 2024. 

12 Workstation Desktop Dell Precision 
T7810 

3 2021/11/1 1 set was handed over to Stung Treng 
PDoE on 26th Jun. 2023, and a total of 2 
sets was handed over to FA on 20th Sep. 
2023 and 25th Sep. 2024. 

13 Image processing 
software 

Pix4D Mapper Pro 3 2021/11/5 1 lisence was handed over to Stung Treng 
PDoE on 26th Jun. 2023, and a total of 2 
sets was handed over to FA on 20th Sep. 
2023 and 25th Sep. 2024. 

14 Fixed-wing Drone 
and GPS equipment 

eBee Geo 2 2021/11/24 1 set was handed over to MoE on 11th 
Oct. 2023. Another 1 set was handed over 
to FA on 25th Sep. 2024. 

Source: SNRM Project 

1.2 Input by the Cambodian side (Planned and Actual) 

Counterparts from the Government of Cambodia are shown in Table 2. 3. 

Table 2. 3 List of Counterpart of SNRM 

No. Name Designation / Position Remarks 

1  H.E. Srey Sunleang Director General, General Directorate of Natural 
Protected Area (GDNPA) 

Project 
Director 

2  Mr. Chan Ponika Deputy Director General of Forestry Administration 

3  Mr.  Sou  Sontara Deputy Director, Dept. of Inspection and Law 
Enforcement, GDNPA 

Project 
Manager 

4  Mr. Long Ratanakoma Deputy Director, Dept. of Forest and Community 
Forestry 

5  H.E. Chivin  Leng Director General, General Directorate of Environmental 
Knowledge and Information (GDEKI) 

 

6  Mr.  Uy  Kamal Deputy Director General, GDEKI  

7  Mr.  Kim  Sarin Deputy Director, Dept. of Community Livelihood, 
General Directorate of Local Community (GDLC) 

 

8  Mr.  Sok  Vuthin Chief of Office, Dept. of Terrestrial Protected Area 
Conservation (North of Tonlesap), GDNPA 

 

9  Mr.  Hour  Thanith Chief of Office, Dept. of Fresh Water Wetland Area 
Conservation, GDNPA 

 

10  Mrs.  Huot  Naborey Chief of Office, Dept. of Geographic 
 

11  Mr.  Menh  Khidorang Vice Chief of Office, Dept. of Geographic Information 
Service, GDEKI 

 

12  Mr.  Net Norint Vice Chief of Office, Dept. of Geographic Information 
Service, GDEKI 

 

13  Mr.  Hean  Sereypheap Vice Chief of Office, Dept. of Geographic Information 
Service, GDEKI 

 

14  Mr.  Mouerng Sovan Vice Chief of Office, Dept. of Administration, Planning 
and Finance, GDNPA 

 

15  Mr.  Tim  Yean Vice Chief of Office, Dept. of Territorial Natural 
Protected Area Conservation (East of Mekong River), 
GDNPA 

 

16  Mr.  Tip  Sophea Vice Chief of Office, Dept. of Geographic Information 
Service, GDEKI 
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17  Mr.  Nhong  Votey Vice Chief of Office, Dept. of Geographic Information 
Service, GDEKI 

Participant 
of Forest 
Inventory 
Survey 

18  Mr.  Leng  Serey Odom Officer, Dept. of Geographic Information Service, 
GDEKI 

Trainee of 
Drone 
Training 

19  Mr.  Mean Naro Deputy Chief of Dep. Terrestrial, Eastern Mekong-river 
Conservation, GDNPA 

Trainee of 
GIS and 
Drone 
Training 

20  Mr.  Song  Bonith Deputy Chief Office Dep. Inspection and Strengthen of 
Law enforcement, GDNPA 

21  Mrs.  Chea  Sodaneth Officer of Dep. Terrestrial, Eastern Mekong-river 
Conservation, GDNPA 

22  Mr.  Eng  Sereyvathana Officer of Dep. Terrestrial, Eastern Mekong-river 
Conservation, GDNPA 

23  Mr.  Meng Sokmean Officer of Dep. Coastal and Marine Areas Conservation, 
GDNPA 

24  Mr. Keth  Saren Deputy Chief Office of Dep. Wetland and Freshwater 
Conservation, GDNPA 

25  Mr.  Koem Nith Officer of Dep. Administration Planning and Finance, 
GDNPA 

26  Mr.  Lay Darith Chief Office of Dep. Terrestrial, Eastern Mekong-river 
Conservation, GDNPA 

27  Mr.  Heng Namyi Officer of Dep. Terrestrial, Northern Tonlesap-river 
Conservation, GDNPA 

28  Mr.  Hean Phanny Officer of Dep. Terrestrial, Northern Tonlesap-river 
Conservation, GDNPA 

29  Mr.  Path Sokunvath Officer of Dep. Terrestrial, Southern Tonlesap-river 
Conservation, GDNPA 

30  Mr.  Ven Bros Officer of Dep. Inspection and Strengthen of Law 
enforcement, GDNPA 

31  Mr.  Tieng Bunna Deputy Office , Administration Planning and Finance, 
GDNPA 

Trainee of 
Advanced 
GIS 
Training 

32  Mr.  Oeun Koemoun Deputy Office , Southern Tonlesap, GDNPA 

33  Mr.  Sokha Sophorn Deputy Department , Administration Planning and 
Finance, GDNPA 

34  Mr.  Mom Sethera Volunteer Officer, Northern Tonlesap, GDNPA 

35  Mrs.  Eang Phallis Deputy Office, Wetland and Freshwater, GDNPA 

36  Mr.  Pin Chanratana Chief Office, Eastern Mekong, GDNPA 

37  Mr.  Tan Thara Chief Office, Eastern Mekong, GDNPA 

38  Mr.  Yub Chanborey Deputy Department, Law enforcement, GDNPA 

39  Mr.  Eng Srereyrathana Deputy Office, Eastern Mekong, GDNPA 

40  Mr.  Than Monokumrith Deputy Office, Costal, GDNPA 

41  Mr.  Yoeung Visal Deputy Office, Wetland, GDNPA 

42  Mrs.  Thao Chanthearyradh Officer, Dept. of Terrestrial Protected Area Conservation 
(South of Tonlesap), GDNPA 

 

43  Mr.  Sum Dara Deputy Chief Officer, Dept. of Marine & Coastal Area 
Conservation, GDNPA 

 

44  Mr.  Seng Sopanha Deputy Officer, Dept. of Administration, Planning and 
Finance, GDNPA 

Trainee of 
Advanced 
GIS 
Training 

45  Mr.  Chhun Delux Deputy Director, Dept. of Forest Industry and 
International Cooperation 

 

46  Mr.  Lim Bunna Deputy Director, Dept. of Administration, Planning, and 
Finance 

 

47  Mrs.  Im Maredi Chief of Community Forestry Office  

48  Mr.  Y Chhaly Official, Dept. of Forest Industry and International 
Cooperation 

 

49  Mrs.  Koh Sotheavy Vice Chief, Forest Demarcation, Registration and Forest 
Land use Office 

Trainee of 
Drone 
Training 50  Mr.  Chheav Sophoan Vice Chief, Registration and Litigation Office 
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51  Mr.  Pich Sovathara Vice Chief, Trade and Forest Certification 

52  Mr. Hem Senghong Official, Forest Demarcation, Registration and Forest 
Land use Office 

53  Mr.  Chan Ratana Official, Registration and Litigation Office 

54  Mr.  As Brosden Official, Dept. of Forestry and Community Forestry 

55  Mrs.  Bun Sokleng Official of Community Forestry 

56  Mr.  Sreng Cheaheng Director of Stung Treng Department of Environment 
(DoE) 

 

57  Mr.  Lay Laro Deputy Director of DoE  

58  Mr.  Heng Teklay Chief of Wildlife Sanctuary Office, DoE  

59  Mr.  Sorn Chanmonyphalla Chief of Community Protected Area Office, DoE  

60  Mr.  Eng Somatra Officer, DoE  

61  Mr.  Pich Putra GIS Officer  

62  Mr.  Chhoung Chhorn Vice Chief of Ramsar Office  

63  Mr.  Ti Tetsya Ranger Officer  

64  Mr.  Sang Rithsa Vice Chief of Protected Area  

65  Mr.  Sang Andy Chief of Anlung Chrey Station  

66  Mr.  Kean Kimsan Vice Chief of Anlung Chrey Station  

67  Mr.  Orn Chansocheat Chief of Stung Treng FA Cantonment Office  

68  Mr.  Rey Raksmey Deputy Chief of Stung Treng FA Cantonment Office Trainee of 
ToT 
Training 

69  Mr.  Chhum Monycheat Deputy Chief of Stung Treng FA Division Office  

70  Mr.  Tith Vy Deputy Chief of Stung Treng FA Triage Office of Kbal 
Romes-Sre Kor 

Trainee of 
ToT 
Training 71  Mr.  Hun Samoeun Deputy Chief of Stung Treng FA Triage Office of Oh 

Pongmoin 
72  Mr.  Thoeung Linin Official, Stung Treng FA Cantonment Office 

73  Mr.  Ly Korn Deputy Chief of Stung Treng FA Division Office 

74  Mr.  Va Sokha Deputy Chief of Stung Treng FA Division Office 

75  Mr.  Sok Somnang Deputy Chief of Stung Treng FA Division Office 

Source: SNRM Project 

1.3 Activities (Planned and Actual) 

1.3.1 Overall Activity 

 Preparation of Work Plan 

The draft Work Plan was prepared to clarify the basic concepts of the implementation of the Component 
of the Team at the beginning of the Project, and the draft Work Plan was finalized based on the comments 
from JICA. After dispatched to Cambodia, Work Plan meetings were held in MoE and FA to explain and 
discuss the contents of Work Plan with the Cambodian counterparts and the Work Plan was finalized in 
January 2021. 
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Source: SNRM Project 

Figure 2. 1 Holding of Work Plan meetings in MoE and FA 

In addition, Annual Plan of Operations (APO) were compiled under the collaboration with the 
Cambodian counterparts for every year of the project period and the APOs were approved in the Joint 
Coordinating Committees (JCC) of the Project. 

Table 2. 4 Prepared Annual Plan of Operations 

Year of APO JCC to obtain approval of APO 
2020 - 2021 JCC1 held in April 2021 
2022 JCC2 held in February 2022 
2023 JCC3 held in November 2022 
2024 JCC4 held in September 2023 

 Source: SNRM Project 

Source: SNRM Project 

Figure 2. 2 Holding of Joint Coordinating Committees 

 Meetings Held/Attended 

The Team held and/or attended the JCCs, Project Management Unit (PMU) meetings, technical seminars 
and meetings with stakeholders to discuss and report the condition and progress of the activities. The 
held and/or attended meetings are listed in Table 2. 5. 
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Source: SNRM Project 

Figure 2. 3 Holding of Technical Seminars 

 

Table 2. 5 List of meetings held / attended 

Date Venue Meeting held / attended 
19th November, 2020 Online Held meeting with MoE (DGIS) to discuss the Work Plan of the Team. 
26th November, 2020 Online Held meeting with GPL project to clarify the NFMS functions to be 

supported by the Project. 
13th January, 2021 FA Held meeting with FA PMU members to discuss the Work Plan of the 

Team. 
15th January, 2021 FA Held follow-up meeting with FA PMU members to discuss the Work 

Plan of the Team. 
19th January, 2021 MoE Held meeting with MoE PMU members to discuss the Work Plan of 

the Team. 
21st January, 2021 FA Held courtesy call to DG of FA with FA PMU members. 
29th January, 2021 Online Held meeting with GPL project and JCM REDD+ project to clarify the 

NFMS functions to be supported by the Project. 
3rd to 5th February, 
2021 

Mayura Resort and 
Hotel, Kep province 

Attended Planning the NFMS to Support the REDD+ Implementation 
Technical Retreat. Details in 2) Stakeholder’s Workshop. 

21st April, 2021 Online Held the First Joint Coordinating Committee (JCC1) Meeting. 
8th February, 2021 MoE Attended a ceremony of the launching of “Cambodia’s updated NDC”. 
16th February, 2021 FA Attended TWG-FR. 
26th February, 2021 Online Attended a workshop on JCM-REDD+ and Nested REDD+ in 

Cambodia. 
4th March, 2021 Online Attended an online meeting on the Brief presentation on Sustainable 

Forest Financing Mechanism in Cambodia - focusing on CF. 
16th March, 2021 Online Held meeting on water resource management with the Project on 

Establishment of Environmental Conservation Platform of Tonle Sap 
Lake. 

30th March, 2021 Online Held meeting with JCM REDD+ project. 
23rd June, 2021 Online Held meeting with RTS on the progress of AIP. 
15th July, 2021 Online Attended the FRL allocation training hosted by UNDP. 
19th July, 2021 Online Held PMU joint monthly workshop. 
13th August, 2021 FA and online Held meeting on pilot CF selection. 
19th August, 2021 Online Attended a workshop of PaFF Phase 2 wrap-up and Phase 3. 
27th August, 2021 Online Held PMU joint monthly workshop. 
17th September, 2021 Online Held meeting with REDD Copernicus for information sharing of forest 

monitoring technology. 
23rd September, 2021 Online Attended a meeting of Geospatial technology for sustainable 

landscape management and REDD+ implementation in Cambodia. 
11th October, 2021 Online Held PMU joint monthly workshop. 
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22nd December, 2021 MoE Attended CEMIS stakeholder consultation event. 
13th January, 2022 Stung Treng province Held a meeting of pre-inventory survey with Stung Treng Provincial 

DoE and FAC. 
14th January, 2022 MoE Attended a consultation workshop on CEMIS. 
27th January, 2022 Stung Treng province Held meeting with JCM REDD+ project on the forest monitoring 

technique. 
7th February, 2022 Online Held the Second Joint Coordinating Committee (JCC2) Meeting. 
25th March, 2022 FA Held a seminar on the mid-term reporting of the forest inventory 

survey in Stung Treng province. 
31st March, 2022 Online Held PMU joint monthly workshop. 
1st April, 2022 MoE Held meeting with CEMIS project team. 
29th June, 2022 Cambodia-Japan 

Cooperation Center 
(CJCC), Angkor Meas 
Hotel and online 

Held the first technical seminar. Details in 1) Technical Seminar. 

3rd August, 2022 Online Held PMU joint monthly workshop. 
1st September, 2022 Online Held PMU joint monthly workshop. 
25th November, 2022 Himawari Hotel Held the Third Joint Coordinating Committee (JCC3) Meeting. 
26th December, 2022 Online Held meeting with a Japanese start-up company and JICA HQ on the 

smart phone application of patrolling. 
18th January, 2023 Stung Treng 

Provincial DoE 
Held workshop on forest inventory of Stung Treng province for 
Stung Treng provincial government. 

23rd January, 2023 MoE and online Held workshop on forest inventory of Stung Treng province for the 
Central government and stakeholders. 

26th January, 2023 FAO Cambodia Held meeting with FAO expert to discuss the future NFI 
implementation in Cambodia. 

27th January, 2023 MoE Held meeting with RTS to discuss the recommendation for future 
NFI implementation in Cambodia. 

2nd February, 2023 MoE, FA, RTS Held meeting with MoE, FA, RTS and JICA HQ mission for the mid-
term review of the Project. 

22nd May, 2023 Himawari Hotel Attended a consultation workshop of SERVIR SEA. 
24th May, 2023 Phnom Penh Hotel Attended a closing seminar of PaFF3: Ten years of partnership for 

forestry and fisheries communities in Cambodia: experiences, 
lessons, and innovations. 

2nd June, 2023 MoE Attended a consultation workshop on designing spatial data 
infrastructure (SDI) in CEMIS. 

6th July, 2023 Online Held PMU joint monthly workshop. 
14th August, 2023 Online Held PMU joint monthly workshop. 
15th September, 2023 Hotel Sunway Phnom 

Penh 
Held the Fourth Joint Coordinating Committee (JCC4) Meeting. 

21st September, 2023 MoE Attended courtesy call to the Minister of MoE. 
9th October, 2023 Phnom Penh Held meeting with RECOFTC for the progress report of the Project. 
10th October, 2023 Phnom Penh Held meeting with SDC and CI for the progress report of the Project. 
29th February, 2024 Online Held meeting with Kyushu University for possible assistance on the 

future SATREPS project in Cambodia. 
22nd to 25th April, 
2024 

Hotel Sunway Phnom 
Penh 

Attended Workshop on Geospatial Technology for Sustainable 
Landscape Management and Information Dissemination in Cambodia 
And Training on Geospatial Application for Crop Mapping. Details in 
2) Stakeholder’s Workshop. 

20th to 24th May, 2024 Paulo Wai Hotel & 
Apartments 

Attended Technical Workshop on Comparing State-of-the-Art 
Methods and Artificial Intelligence for Mapping Deforestation and 
Estimating Forest Degradation. Details in 2) Stakeholder’s Workshop. 

10th July, 2024 Online Attended the action plan presentation of the Training of Remote 
Sensing of Forest Resources 2024. 

28th August, 2024 Cambodia-Japan 
Cooperation Center 
(CJCC), Angkor Meas 
Hotel and online 

Held the second technical seminar. Details in 1) Technical Seminar. 

16th October, 2024 Himawari Hotel Held the Fifth Joint Coordinating Committee (JCC5) Meeting. 

Source: SNRM Project 
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1) Technical Seminar 

Date 29th June, 2022 Place Cambodia-Japan Cooperation Center 
(CJCC), Angkor Meas Hotel and 
online 

Name of  
Meeting 

The first technical seminar Organizing or 
Participating 

Organized by the short term expert 
team of SNRM 

Participants 56 persons including PMU members, Stakeholders and JICA members 
Contents ・Outline of the SNRM Project 

・Report on the result of forest inventory implemented in Stung Treng province 
・Report on the progress of drone operation for forest management and monitoring 
・Discussion 

Results This seminar presented the progress of two major project activities to enhance the National Forest 
Monitoring System (NFMS): the forest inventory implemented in Stung Treng province and trial 
operations of drone for forest management and monitoring. Following the presentations, all the 
participants were invited to discuss how the outputs of those project activities can contribute to missions 
of the central and provincial governments and relevant projects and stakeholders for the enhancement of 
sustainable natural resource management. 
In the discussion session, all the participants of the seminar were invited to discuss two major issues of 
the Project. The issues and the comments from the participants are as follows. 
Issue 1: Implementation of NFI in the future: how, when and who to implement? 
 Who: There are two main actors (FA and MoE). However, Academia, Research Institute, NGO 

and Development Partners plus other relevant stakeholders are also welcome. 
 When: Between 4-5 years as FAO guideline. However, timeframe might vary based on 

geographical and weather condition. Thus we need to be flexible. 
 How: Developing the proposal for NFI full implementation that include all actors and their 

responsibilities plus planning budget. More importantly, we need to ensure the capacity of the data 
collectors and data analysts. 

Issue 2: Future use of drone: which application should be prioritized? 
 There are eight applications of drone for SNRM of Cambodia as follows: Create or update LULC 

map & forest cover map; Monitor illegal logging and forest encroachment; Boundary demarcation 
for protected areas (PAs) and production forests; Zoning of PAs; Land use planning; Understand 
forest condition such as canopy cover, canopy height and canopy density; Fauna study (wildlife 
inventory/research/tracking, etc.); and Flora study (forest inventory, forest disease (pathology), 
etc.). 

 
Date 28th August, 2024 Place Cambodia-Japan Cooperation Center 

(CJCC), Angkor Meas Hotel and 
online 

Name of  
Meeting 

The second technical seminar Organizing or 
Participating 

Organized by the short term expert 
team of SNRM 

Participants 50 persons including PMU members, Stakeholders and JICA members 
Contents ・Outline of the SNRM Projet and activities of enhancing the NFMS and capacity enhancement of central 

and provincial staff 
・Introduction of a training package for capacity enhancement of central and provincial staff 
・Report on the achievement of GIS trainings, and utilization of training outputs for the management of 

protected areas 
・Report on the achievement of drone operation and drone data processing trainings and utilization of 

training outputs for the production forest management 
・Report on the achievement of a series of trainings and utilization of training outputs for the management 

of community forests 
・Report on the achievement of a series of trainings and utilization of training outputs for the management 

of protected areas 
・Discussion 

Results This seminar presented the outline of a training package developed and used in the forest monitoring 
related trainings, as well as reporting from the central and provincial government staff on the achievement 
of trainings and utilization of training outputs for their duties. Following the presentations, all the 
participants were invited to discuss how the outputs of SNRM can be contributed to the missions of the 
central and provincial governments as well as needs for future assistance on the sustainable natural 
resource management. 
In the discussion session, all the participants of the seminar were invited to discuss how to utilize the 
outputs of the Project. The issues and the comments from the participants are as follows. 
Theme 1: How the outputs of SNRM can be effectively utilized or integrated into various missions of the 
central and provincial governments? 



 

13 

 The following eleven points were raised from the participants on the utilization of outputs of 
SNRM: ensure data accuracy; more efficient PA, CPA, CF management planning; Monitoring and 
evaluation of CPA and CF; Knowledge improvement for national and sub-national staff; Data 
collection and ground truth; Field survey and research; Sharing knowledge to provincial staff; 
Assist with Management and natural conservation based on acquiring knowledge GIS and 
Remote; Remote sensing to produce the Zoning in PA and Management plan; Produce maps of 
wildlife distribution and others; To help law enforcement more effectively; and Produce land use 
and land cover maps for Protected Areas. 

Theme 2: Needs for the future assistances on SNRM. 
 Eleven needs were raised from the participants as follows: Provide new method to download 

satellite image with less size; More training courses related with SNRM; Short term training in 
Japan and Cambodia; Establish monitoring platform of LULC; Prepare technical documents in 
English and Khmer with video materials; Establish  data portal; Carbon stock inventory; 
Protected area management technique; Exchange program to Japan on forest/protected area 
management; Forest or natural crime investigation; and Watershed and landscape management in 
PA. 

2) Stakeholder’s Workshop 

Date 3rd - 5th February, 2021 Place Mayura Resort and Hotel, KEP 
province 

Name of  
Meeting 

Planning the NFMS to Support the 
REDD+ Implementation Technical 
Retreat 

Organizing or 
Participating 

Organized by UNDP and funded by 
Forest Carbon Partnership Facility II 

Participants MRV/FRL technical team, REDD+ Secretariat, FCPF-II project, DPs and INGOs involved in REDD+ 
Contents Analyze the technical, institutional and financial requirements of the REDD+ implementation at multiple 

scales and to set a new vision of the NFMS. 
Results Discussions were held with the participants of the workshop on; 

 Making a capacity gap assessment based on the current and future requirements of the MRV 
technical team; 

 Revising the institutional arrangements and the roles and responsibilities in the MRV team; and 
 Developing an NFMS road map for the REDD+ implementation. 

 
Date 22nd - 25th April, 2024 Place Sunway Hotel 
Name of  
Meeting 

Workshop on Geospatial Technology for 
Sustainable Landscape Management and 
Information Dissemination in Cambodia 
And Training on Geospatial Application 
for Crop Mapping 

Organizing or 
Participating 

Organized by SERVIR SEA 

Participants NGOs, Government agencies of Cambodia, Open Development Cambodia, USAID project, Development 
partners in Cambodia 

Contents SERVIR SEA presented its initiative in Cambodia and held discussions with the participants how to 
collaborate on the implementation of the following activities: 
 To upgrade and expand the existing Protected Area Alerts System to other areas in Cambodia; 
 To develop crop-mapping tools to regularly capture and update maps of six key crops including 

Cashew, mango, rubber, pepper, rice, and cassava; and 
 To release and disseminate an annual biophysical condition evaluation report to key stakeholders 

to support decision making. 
Results The following outputs were obtained though the workshop: 

 Increased awareness and understanding of the Cambodia Biophysical M&E Dashboard; 
 Enhanced stakeholder engagement and collaboration; 
 Improved utilization of geospatial data for sustainable development; and 
 Action plan for continued development and utilization of the dashboard. 

 
Date 20th - 24th May, 2024 Place Poulo Wai Hotel & Apartment 
Name of 
meeting 

Technical Workshop on Comparing State-
of-the-Art Methods and Artificial 
Intelligence for Mapping Deforestation 
and Estimating Forest Degradation 

Organizing or 
participating 

Organized by UNDP 

Participants Government agencies of Cambodia including MoE, MAFF, MLMUPC and Development partners in 
Cambodia 

Contents The primary objective of this workshop is to equip participants with the knowledge and skills required to 
implement advanced modeling techniques for deforestation monitoring. Specifically, the workshop aims 
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to: 
 Explore various modeling options for deforestation monitoring, evaluating their strengths and 

applicability; 
 Critically review the current land use/cover change mapping methods utilized by the Cambodian 

government and identify areas for improvement; 
 Engage participants in hands-on exercises to deepen their understanding of machine learning (ML) 

algorithms and their application in environmental monitoring; and 
 Facilitate discussions on the selection of appropriate models for initial testing, considering the 

available data and contexts for deforestation and forest degradation mapping. 
Results Upon completion of the workshop, the following outcomes were obtained: 

 A comprehensive understanding of different modeling techniques for deforestation monitoring 
and their practical application; 

 Identified improvements for existing mapping methods and a strategic plan for integrating more 
advanced models; 

 Selection of three candidate models for deforestation and forest degradation for initial 
implementation based on detailed discussions and analysis of the available data, respectively; and 

 Potential field site selections based on different forest ecological types for testing the performance 
of selected models for deforestation and forest degradation mapping. 

 

 Monitoring 

Based on the JICA’s working guidance, monitoring of the Project were conducted with the counterparts 
in every six months by use of monitoring sheet. A total of eight monitoring sheets were prepared in the 
Project and these monitoring sheets were submitted to JICA. Table 2. 6 shows the period covered by 
each monitoring sheet. 

Table 2. 6 Version and period of monitoring sheet 

Version  Date of sign Period 

Ver.1 7th May 2021 November 2020 – April 2021 

Ver.2 7th February 2022 May 2021 – October 2021 

Ver.3 30th May 2022 November 2021 – April 2022 

Ver.4 20th December 2022 May 2022 – October 2022 

Ver.5 31st May 2023 November 2022 – April 2023 

Ver.6 31st October 2024 May 2023 – October 2023 

Ver.7 30th April 2024 November 2023 – April 2024 

Ver.8 14th October 2024 May 2024 – October 2024 

Source: SNRM Project 

 Equipment Procurement 

In this project, the equipment and materials shown in Table 2. 2 were procured based on the 
“Procurement and Management Guideline for the Equipment in the outsource contract (2017 June)” as 
well as “Internal Regulations for Local Procurement Cambodia Office, Japan International Cooperation 
Agency (2016 February)”. At the confirmation of the current status of the counterparts in advance, the 
component considered the compatibility and affinity with the related equipment used by the C/P, as well 
as the ease of maintenance and sustainability of the equipment. The confirmed draft of equipment list 
was submitted to JICA, and it was confirmed based on discussion with JICA. The procurement tender 
document, draft of contract and purchase order, equipment specification and estimation for budget with 
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reference quotation were prepared, and evaluation of the proposal in tender and inspection of procured 
goods were conducted. 

 Activity of Public Relations 

The activities of the Team were reported in the project news on the website of JICA in order to promote 
awareness of the sustainable natural resource management in Cambodia. In addition, the outline of the 
project and activities on the enhancement of NFMS were reported in the Japanese Journal of 
International Forest and Forestry. 
 
Project news: https://www.jica.go.jp/Resource/project/english/cambodia/031/news/index.html 

 Forest Inventory in Stung Treng is going on, April 2022 
 Fixed-wing drone training in Stung Treng, May 2022 
 The first technical seminar, July 2022 

Japanese Journal of International Forest and Forestry: 
https://www.jstage.jst.go.jp/article/jjjiff/120/0/120_8/_article/-char/en 

 Situation of Utilizing Remote Sensing for Forest Monitoring in Cambodia, For the 
Operation of National Forest Monitoring System, July 2024 
 

1.3.2 Activity on Output 1-3-2-1: Assist in operating the NFMS with due consideration of the 
respective roles and responsibilities of the central and provincial government 

 Clarification of NFMS functions to be supported by the Project 

At the beginning of activities for enhancing NFMS, the functions and components of NFMS to be 
supported by the Project were clarified based on the overall framework of Cambodia NFMS (Figure 2. 
4) through holding discussions with the counterparts. Finally, the Team confirmed that there were needs 
from the Cambodian Government on the technical supports for the NFMS components specified as ①
Satellite Land Monitoring (change detection), ②Database and database management system, ③
Satellite Land Monitoring (change measurement), and ④National Forest Inventory in Figure 2. 4. In 
the Reporting and Verification components specified as a dotted rectangle, the Team provided technical 
supports as necessary. 



 

16 

 

Source: SNRM Project 

Figure 2. 4 NFMS of Cambodia 

 Study of the institutional coordination among the different organizations 

In the operation of NFMS, information sharing and transmission among the related organizations are 
indispensable. In this task, a study of the institutional coordination was conducted for enhancing the 
information sharing and transmission particularly for the following four types of coordination: 1. 
between the central and provincial governments, 2. among the different ministries in the central 
government, 3. among the different departments in the provincial government, and 4. between the 
government and related projects. From January to February 2021, a baseline survey was conducted for 
the Stung Treng provincial government. During this period, basic information was collected regarding 
the organizations and personnel, duties, and patrol information collection and sharing systems in MoE, 
FA, Stung Treng Provincial DoE and FAC, ranger stations of protected areas and Ramsar Wetlands office. 

  

Source: SNRM Project 

Figure 2. 5 Holding of baseline survey in Ramsar Wetlands office 
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 Baseline study of Satellite Land Monitoring (change detection) function of NFMS 

Figure 2. 6 shows the conceptual diagram of the operation of SLMS (change detection) based on the 
coordination between the central and provincial governments. In the central government, it is required 
to build a structure (setting a mandate and a team) to implement the screening of forest loss alert as a 
standard operation of the central government, and share the extracted reliable forest loss alert with the 
provincial government, while in the provincial government, it is required to build a structure to conduct 
field verification using the shared forest loss alert, compile the result of the field verification and 
feedback to the central government as a standard operation of the provincial government. 

 

Source: SNRM Project 

Figure 2. 6 Conceptual diagram on the operation of SLMS (change detection) 

The Team conducted baseline study of Satellite Land Monitoring (change detection) function of NFMS 
by participating in the Camboia Environmental Management Information System (CEMIS) Stakeholder 
Meeting hosted by UNDP on 22nd December 2021, as well as holding meetings with DGIS in MoE, 
UNDP MRV experts, SERVIR Southeast Asia (SEA) project and USAID Greening Pray Lang (GPL) 
project. 

Figure 2. 7 shows the framework of CEMIS. CEMIS has been developed in MoE since December 2021 
by Cambodia Sustainable Landscape and Ecotourism Project under the support of World Bank and 
UNDP. CEMIS is composed of two main pillars: GIS Services (GIS analysis, database and portal 
functions) and Decision Support Systems with NFMS to be integrated as one of the functions. In May 
2023, CEMIS Ver. 1.0 (Figure 2. 8) was released. CEMIS Ver. 1.0 includes data management functions 
such as data upload/download capabilities and a dashboard used for data viewing. Furthermore, CEMIS 
Ver. 1.0 is equipped with an automatic upload feature for JICA-JAXA Forest Early Warning System in 
the Tropics (JJ-FAST) data as a forest alert function, enabling users to search and download JJ-FAST 
data using CEMIS. 
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Source: SNRM Project 

Figure 2. 7 Framework of CEMIS 

 

 

Source: SNRM Project 

Figure 2. 8 Interface of CEMIS Version 1.0 

 
Regarding the satellite land monitoring (land use and land cover change detection) function of NFMS, 
online systems shown in Figure 2. 9 and Figure 2. 10 have already been established by the SERVIR SEA 
project. Additionally, Conservation International (CI), which is responsible for the field activities of the 
JCM-REDD+ project, and many other NGOs that support the management of protected areas are 
operating SMART as a tool for collecting information on illegal loggings and for creating forms and 
reports (Figure 2. 11). It is planned that CEMIS will be operated in coordination with these existing 
systems. 



 

19 

 

Source: SNRM Project 

Figure 2. 9 Online system to monitor and evaluate the condition of forest cover developed by 
SERVIR SEA project 

 

Source: SNRM Project 

Figure 2. 10 Forest loss alert system developed by SERVIR SEA project 

 

Source: CI 

Figure 2. 11 SMART system supported by CI to operate in JCM-REDD+ project 

In the JCM-REDD+ project, aerial photographs of deforested areas were taken using small multi-copter 

Reference：SERVIR SEA 

Reference：SERVIR SEA 
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drones and used as materials to show the on-site situation in patrol reports. However, orthophotos, which 
enable clarification of deforested area boundaries and the delineation of land parcels by overlaying with 
maps and satellite images, had not been produced. 

 

Source: CI 

Figure 2. 12 Field verification of deforested areas using drones in JCM-REDD+ project 

 

 Clarification of assistance and compilation of assistance and training plans related to the 
operation of Satellite Land Monitoring System (change detection) 

Based on the results of the baseline study of Satellite Land Monitoring (change detection) function of 
NFMS, needs for incorporating forest alert data into NFMS were confirmed. Therefore, it was decided 
to support the incorporation of JJ-FAST data into CEMIS in collaboration with UNDP. The Team 
provided technical information of JJ-FAST to UNDP for the development of JJ-FAST function of 
CEMIS. CEMIS Ver. 1.0, released in May 2023, has been equipped with a function that automatically 
uploads JJ-FAST data to CEMIS. This allows for viewing JJ-FAST data using CEMIS, extracting data 
through query functions using date and boundary data, and downloading the extracted data. 
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Source: SNRM Project 

Figure 2. 13 JJ-FAST forest alert function of CEMIS 

 Baseline study on the information sharing 

Baseline study on the information sharing was conducted from January to February 2021, and the Team 
studied the current condition on the information sharing between the central and provincial governments. 
Figure 2. 14 shows the information-sharing system among MoE, Provincial DoE, ranger stations and CI, 
which are responsible for the field activities in the JCM-REDD+ project. 

At the Stung Treng Provincial DoE (PDoE GIS and Smart officer in the figure), EarthRanger system 
introduced by the GPL project was used to regularly check forest change alerts. Based on this, the 
Provincial DoE staff identified areas with high probability of illegal logging that require on-site 
verification and instructs the ranger stations responsible for those areas through the Park Director. 
Ranger stations used SMART Mobile (smartphone application of SMART) to collect on-site information 
about deforested areas and sent the data to the Provincial DoE. Upon receiving the data from the ranger 
stations, Provincial DoE used the desktop version of SMART to create patrol reports and submit those 
to GDNPA in MoE and Provincial DoE through the Park Director. All of these information sharing were 
conducted using Telegram SNS application. 



 

22 

 

Source: CI 

Figure 2. 14 Diagram of information sharing system among MoE, provincial DoE, ranger 
stations and CI in JCM-REDD+ project 

 Technical assistance on National Land Use and Land Cover mapping 

From May to September 2022, the methodology for creating the 2022 forest cover map, which was 
being undertaken by FA, was reviewed. Subsequently, technical support was provided for the creation 
of national mosaic images of LANDSAT 8 and 9 images and Sentinel-2 images using FAO SEPAL, as 
well as for the download of NICFI Planet satellite images and utilization of the Global Forest Canopy 
Height 2019 data. 

 Forest inventory survey (Forest stratification) 

Needs on the technical supports for National Forest Inventory (NFI) were confirmed in 1.3.2 (1) 
Clarification of NFMS functions to be supported by the Project. A survey was planned and conducted 
in the pilot province of Stung Treng based on the current NFI setting and manuals. 

In January 2021, forest stratification was carried out together with the counterparts of MoE following 
the procedures shown in Table 2. 7, with reference to the National Forest Inventory Field Manual created 
by FA with the support of FAO in 2018 (FAO (2018): Field Manual for the National Forest Inventory of 
Cambodia) and the supplementary manual created by CAM-REDD in 2015 (Working Paper 
#15_Supplementary_NFI-manual). 
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 Table 2. 7 Procedure of forest stratification 

Pre-processing  Associate NFI points with the 2018 National Land Use and Cover Map data 
(created by MoE) and the 2019 Tree Canopy Cover data (created by the 
SERVIR SEA project). 
 Exclude NFI points that might have been deforested or converted to 

agricultural lands using the NICFI Planet satellite images of December 
2020. 

Stratification 1  Extract NFI points that fall in the main forest types: Evergreen forest, Semi-
evergreen forest and Deciduous forest. 

Stratification 2  Exclude NFI points with tree canopy cover of 10% or less using the 2019 
Tree Canopy Cover data. 
 Stratify NFI points into three ranges of tree canopy cover using the 2019 

Canopy Cover data: sparse (10% - 40%), moderate (40% - 70%) and dense 
(70% - 100%). 

Source: SNRM Project 

 Forest inventory survey (Setting of survey plots) 

In February 2021, through consultations with MoE and FA, NFI points located in areas with high safety 
risks such as landmine and UXO contaminated areas and areas near the border were excluded. 
Furthermore, considering the result of forest stratification, a total of 120 clusters and 360 survey plots 
were established. 

 

Source: SNRM Project 

Figure 2. 15 Allocation of survey plots of forest inventory survey 

Additionally, through consultations with FAO experts, it was decided to adopt a circular shape for the 
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plot, with each cluster containing three circular plots. 

 

Source: SNRM Project 

Figure 2. 16 Setting of survey plots 

 

 Forest inventory survey (Selection of subcontractor) 

From February to March 2021, a bidding process had been conducted in Cambodia, and a local 
subcontracting agreement for the implementation of the forest inventory survey was signed with the 
selected Royal University of Agriculture (RUA) on 26th March 2021. 

 Implementation of forest inventory survey 

In March 2021, an online training session on forest inventory survey methods was conducted. The 
training was aimed at the central government staff responsible for forest inventory at MoE and FA. The 
session covered an overview of the forest inventory survey methods to be implemented in Stung Treng 
and instructions on how to use the equipment. The lecture materials referenced the National Forest 
Inventory Field Manual developed by FAO (FAO (2018): Field Manual for the National Forest Inventory 
of Cambodia). A FAO expert was invited to this training, during which the details of the survey methods 
were reviewed, and a lecture on QA/QC methods was conducted by the FAO expert. 

In January 2022, a pre-inventory survey was conducted at one of the survey plots in Stung Treng with 
all the relevant organizations (MoE, FA, RUA survey team and the Team). During this survey, the survey 
methods and the use of measurement instruments were verified on the site. 
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Source: SNRM Project 

Figure 2. 17 Implementation of pre-inventory survey 

Subsequently field survey had been implemented from January to March 2022, and a total of 360 plots 
were surveyed. 

 

Source: SNRM Project 

Figure 2. 18 Implementation of field survey 

After the field survey, biomass measurements and forest carbon stock analysis had been conducted from 
April to June 2022. The results were compiled, and the Final Report of Forest Inventory Survey in Stung 
Treng Province of Cambodia (Appendix 1) was prepared in June 2022. 

The final report shows that the forest inventory surveyed all of five forest carbon pools including above 
ground biomass (AGB), below ground biomass (BGB), deadwood, litter and soil organic carbon (SOC). 
The result shows that the total carbon stock density of evergreen forest (234.53 tC/ha) was higher than 
that of semi-evergreen forest (159.97 tC/ha), deciduous forest (115.39 tC/ha) and non-forest (61.30 
tC/ha), as listed in Table 2. 8. 
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Table 2. 8 The amount of forest biomass and carbon stock in five carbon pools 

Forest Types AGB 
(tC/ha) 

BGB 
(tC/ha) 

Deadwood 
(tC/ha) 

Litter 
(tC/ha) 

Soil 
(tC/ha) 

Total 
(tC/ha) 

Total 
CO2 
(t/ha) 

Evergreen forest  114.88  42.51  6.91  1.74  68.49  234.53  859.94  
Semi-evergreen 
forest  

71.97  14.40  8.89  0.94  63.77  159.97  586.56  

Deciduous forest  37.29  7.46  4.36  1.04  65.24  115.39  423.10  
Non forest  4.35  0.87  1.76  1.03  61.30  69.31  254.14  

Source: SNRM Project 

In the setting of Cambodia's Second Forest Reference Level (FRL) in 2021, the carbon pools of forest 
biomass are targeted as AGB (Above Ground Biomass) and BGB (Below Ground Biomass) and are 
calculated in terms of CO2 amount. Therefore, when calculating the FRL from the results of the forest 
inventory survey in Stung Treng, the biomass amounts of litter, deadwood, and soil were excluded. 
Based on the survey results in Stung Treng, the CO2 amounts for each forest type (the total of AGB and 
BGB) were 577.10 tCO2/ha for Evergreen forest, 316.69 tCO2/ha for Semi-evergreen forest, and 164.08 
tCO2/ha for Deciduous forest, indicating that Evergreen forest had the highest value. On the other hand, 
the Second FRL showed that Semi-evergreen forest had the highest value, followed by Evergreen forest 
and Deciduous forest, which is different from the survey results in Stung Treng. 

Table 2. 9 The amount of forest biomass and carbon stock in AGB and BGB to compare with the 
National FRL 

Forest Types #Plot AGB 
(t/ha) 

BGB 
(t/ha) 

Total 
Biomass 

(t/ha) 

Total 
Carbon 
(t/ha) 

Total 
CO2 
(t/ha) 

(95% CI) 

Evergreen forest  117 244.42  90.44  334.86  157.39  577.10  12% 
Semi-evergreen 
forest  

90 153.13  30.63  183.76  86.37  316.69  13% 

Deciduous forest  108 79.35  15.87  95.22  44.75  164.08  13% 
Non forest  45 9.25  1.85  11.10  5.22  19.14  103-196% 

Source: SNRM Project 

Finally, based on the experiences of the forest inventory of Stung Treng, the following 
recommendations were derived: 
1. A method to measure parts of illegally harvested timber left should be integrated into the field 

manual; 
2. The result of AGBs for each forest types in Stung Treng showed a different trend from the 

national FRL data. Whole scale NFI and/or additional inventory should be conducted to support 
and verify the national FRL data; 

3. The data of forest inventory in Stung Treng can be used for improvement of the national FRL 
accuracy, and also should be contributed to sustainable forest management based on the accurate 
understanding of forest resouces; 
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4. Continuous Implementation of forest inventory should also encourage academia to continue their 
studies and research to build human resources, and the data could be made available for academic 
purposes; and 

5. The results of the study should contribute to the GHG inventory in Cambodia, along with the 
national GHG monitoring and BUR. 

 Review of NFI design documents 

Based on the experiences and challenges derived through the forest inventory in Stung Treng, a proposal 
for the future NFI implementation was compiled through consultations with the national REDD+ 
Taskforce, FAO, UNDP and RUA in September 2023. 

 

Source: SNRM Project 

Figure 2. 19 Holding of consultation meeting to compile proposal for future NFI implementation 

The proposal includes reviews of NFI sampling design and emission factor (EF) calculation method, as 
well as lessons learned as follows. 

(a) NFI sampling design 

[Discussion Point] Review of the required number of samples for NFI implementation 

The current required sample size for NFI is significant and it has been difficult to conduct the whole 
scale of NFI field survey at once. Methods of deriving the statistically required sampling number in 
Stung Treng based on the forest inventory results in Stung Treng and the current NFI sampling plan 
were compared and examined. 

 Current required sampling number: Table 2. 10 shows the current NFI sampling design 
described in the National Forest Monitoring System of Cambodia (2015). The required number of 
samples in Stung Treng was estimated at approximately 600 plots (200 clusters) based on the area 
proportion of Stung Treng to the total area of Cambodia (at Uplands stratum). 

11,000/152,000 km2 (in Uplands) * 2,751 clusters = approximately 200 clusters (* 3 plots = 600 
plots) 
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Table 2. 10 Number of samples proposed for NFI in 2014 

Stratum Area (km2) Number of sampling clusters expected in forest 
or other wood lands (2nd phase) 

Uplands 152,751.3 2,751 
Wetlands 27,742.0  322 
Mangrove 1,207.6  97 
Total 181,700.9 3,170 

Source: SNRM Project 

 Statically requred sampling number based on the result of forest inventory in Stung Treng : 
The statistically required sampling number was calculated based on the tolerance confidence 
intervals and target error rates (Equation 1). The required number of samples in Stung Treng was 
calculated based on the results of forest inventory data of Stung Treng for standard deviation and 
mean biomass value per hectare in two classification system, which were described in the 
stratification in NFMS (Table 2. 11) and the land use / cover classification in FRL (Table 2. 12). 

n= �𝑡𝑡0.05∗𝐶𝐶𝑣𝑣
𝑒𝑒

�
2
 Equation 1 

n  = the minimum required number of plots for a stratum  

t0.05  = Critical value from a two tail-test with n-1 degrees of freedom, based on confidence 
interval of 95% (=1.96) 

Cv  = Coefficient of variation which is the standard deviation divided by the mean 
biomass value per hectare in a stratum.  

e = Target error rate (=10%) 

In this case, the target error rate was set at 10% and the confidence interval was set at 95% for the 
calculation. 

 

Table 2. 11 The required number of samples based on the stratification scheme in NFMS 

Stratum #Plot Sum 
(t) 

Ave. 
(t/ha) SD SE e e 

(%) 

Coefficient 
of 

variation 
(SD/Ave.) 

Required 
sampling 

no. 
(10%) 

Uplands 315 50,949.06  161.74 135.68 7.64 14.98 9% 0.84 270 

Wetlands - - - - - - - - - 

Mangrove - - - - - - - - - 
 

315 50,949.06  
      

270 

Source: SNRM Project 
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Table 2. 12 Required number of samples based on land use classification system in FRL 

Forest 
Type #Plot Sum 

(t) 
Ave. 
(t/ha) SD SE e e 

(%) 

Coefficient 
of 

variation 
(SD/Ave.) 

Required 
sampling 

no. 
(10%) 

Evergreen 
forest 

117 28,597.33 244.42 161.75 14.95 29.31 12% 0.66 168 

Semi-
evergreen 
forest 

90 13,781.65 153.13 98.91 10.43 20.43 13% 0.65 160 

Deciduous 
forest 

108 8,570.07 79.35 55.97 5.39 10.56 13% 0.71 191 

Other 
forest 

- - - - - - - - - 

 
315 50,949.06 

      
519 

Source: SNRM Project 

 The statistically required number of samples based on two classification system (270 plots in 
NFMS and 519 plots in FRL setting) was assumed to be smaller than the quantities of current NFI 
design (600 plots). 

 

[Recommendation] 

 Statistical method suggested the possibility to reduce the required sampling number for NFI. 
Furthermore, since the statistics required sampling number is calculated with the target error rate, 
it is expected to contribute to improve the accuracy of FRL in the future. 

 In the examination of the required sample size, it is important to consider both the reliability of 
inventory data to be obtained, and the costs associated with conducting the NFI. 

 It is advisable to add supplementary samples (clusters) with the statistically required minimum 
number of samples as a precaution. Actual field conditions may be different from the assumption 
in the plan. Some identified clusters were quite difficult to access due to terrain, barriers, water 
bodies or any other reasons in the forest inventory in Stung Treng. Therefore, to prepare for such 
cases, adding the supplementary samples before starting the field surveys, i.e. 20% of the minimum 
required sampling number for each forest stratum, is proposed. In the case that the survey team is 
unable to access the originally intended survey sampling point, the supplementary samples will be 
used to supplement the required sample size. 

 

(b) EF and AGB calculation method and lessons learned from field survey 

[Discussion Point] EF and AGB calculation and lessons learned from field survey 

In the FRL report and its reference documents, detailed information on the EF (Emission Factor) 
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calculation method and approach are not provided particularly on. Several issues and challenges on the 
method of field survey and data calculation were identified through the implementation of inventory 
survey in Stung Treng. 

 It is unclear how to aggregate AGB when multiple Land Use Vegetation types exist within a 
single plot, and how to calculate and combine AGBs of shrubs and vines. 

 The calculation of AGB for individual bamboo species in the EF calculation in the FRL is unclear. 

 The measurement method of trees with unique form is unclear in the field manual (Figure 2. 20). 

 

Source: SNRM Project 

Figure 2. 20 Tree species with unique form: ex. Ficus tribe 

 

[Recommendation] 

 Creating a manual for the EF calculation method is considered effective to ensure the 
reproducibility and transparency of biomass calculations. 

 It is needed to develop AGB allometric equations specific to bamboo in Cambodia. Until 
allometric equations for bamboo within Cambodia are developed, it is advisable to apply AGB 
calculation formulas developed in the neighboring countries. 

Examples of allometric equation of bamboo are as follows. 

Allometric Equations for Estimating the Aboveground Biomass of a 14-Year=Old Bamboo 
Plantation at Moeswe Research Station, Myanmar, 2019, Ladqwan p., et al. 

A Manual for Bamboo Forest Biomass and Carbon Assessment, The International Bamboo 
and Rattan Organisation (INBAR), 2019 

 Since the survey team are sometimes put in jeopardy such as armed illegal loggers, ground mines 
and UXOs, it is important to ensure the communication means of the survey teams in the field, 
establish a communication system, and prepare the necessary equipment. 
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 It should be recommendable to use satellite phones in the future NFI because forest canopy 
interferes the transmission of radio waves. When using transceivers for a long-distance 
communication in the forest, it is advisable to extend the antennas to heights above the forest 
canopy using antenna extension cables or other methods. 

 

1.3.3 Activity on Output 1-3-2-2: Assist in developing the training materials in operating NFMS 

Figure 2. 21 shows a basic concept on the development of training materials to operate NFMS. The 
training materials to be developed should contribute to enhance capacities of the central government 
staff to carry out the major components of NFMS including forest monitoring and monitoring of 
sustainable natural resource management activities as well as Measurement, Reporting and Verification 
(MRV). 

 

Source: SNRM Project 

Figure 2. 21 Basic concept on the development of training materials to operate NFMS 

The team held a series of consultation meetings with MoE and FA on the development of training 
materials and finally a total of five training materials listed in Table 2. 13 were developed. 

Table 2. 13 Training materials to operate NFMS by the central government staff 

Training material Contents Remarks 
1. GIS Training 

Material (Basic)  
Training material on the outline of map and GIS data as well 
as guidance on making map and GIS data 

In Khmer 
(Appendix 3) 

2. GIS Training 
Material 
(Intermediate to 
Advanced) 

Training material on the outline of data standardization as 
well as guidance on creating Geodatabase and data product 
specifications, and setting topology, relation, guideline and 
rule for data standardization 

In English 
(Appendix 4) 

3. Fixed-wing Drone 
Training Material 

Training material on the functions of fixed-wing drone 
(Sensefly eBee Geo), flight preparation, flight procedure and 
data download 

In Khmer 
(Appendix 6) 

4. eLearning material eLearning material on the functions of fixed-wing drone In Khmer 
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on fixed-wing drone 
operation 

(Sensefly eBee Geo), flight preparation, flight procedure and 
data download.  

       
 

with English 
subtitles 

5. Satellite Image 
Processing and 
Interpretation 
Training Material 

Training material on searching and downloading satellite 
data, land cover change analysis using satellite data, 
interpretation of satellite imagery to extract land use and land 
cover information, and drone image processing 

In Khmer and 
English 
(Appendix 7) 

Source: SNRM Project 

1.3.4 Activity on Output 1-3-2-3: Conduct training for the relevant government staff (mainly for 
National gov staff) to operate NFMS 

NFMS related training were conducted for the central government staff of MoE (GDNPA and DGIS)  
and FA to enhance the capacity of collecting LULC information and forest inventory data as well as 
compilation of collected information as a standardized GIS database and creation of maps. Considering 
the efficiency and safety of forest monitoring activities due to dangers of landmines and UXOs, fixed-
wing drone operation trainings were conducted for wide-area forest monitoring from safe locations. The 
trainings were conducted multiple times according to the proficiency levels of central government staff. 
Additionally, a series of training sessions on drone data processing, operation of forest inventory data 
calculation program, basic and intermediate to advanced GIS trainings, and satellite image processing 
and interpretation were also conducted. 

Table 2. 14 List of trainings for central government staff to operate NFMS 

Training Objective 
Target 

organization 
Period 

1. Fixed-wing drone 
operation training 

To develop the 
capacity of 
conducting safe 
and effective forest 
monitoring by 
using fixed wing 
drones. 

MoE (DGIS) 1st: 27th to 29th December, 2021 
2nd: 20th to 21st April, 2022 
3rd: 27th August, 2022 

FA 1st: 27th to 29th December, 2021 
2nd: 26th to 27th April, 2022 
3rd: 14th to 16th June, 2022 
4th: 17th to 20th April, 2023 
5th: 16th to 19th September, 2024 

2. Drone data processing 
training 

To develop 
capacity of drone 
data processing for 
mapping. 

FA 1st: 4th May, 2022 
2nd: 19th June, 2023 

https://www.youtube.com/playlist?list=PLr

H1jDKShKr01MgOH89DfYXdtORb6Kpw
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3. Training of forest 
inventory data 
calculation program 

To develop 
capacity of 
compiling forest 
inventory data and 
biomass and 
carbon stock 
calculation 

MoE (DGIS) 5th April, 2023 

FA 7th April, 2023 

4. GIS training (Basic 
and Intermediate to 
Advanced) 

To develop 
capacity of GIS 
data 
standardization 

MoE 
(GDNPA) 

<Basic> 
23rd to 26th April, 2024 
<Intermediate to Advanced> 
1st: 15th to 19th July, 2024 
2nd: 19th to 23rd August, 2024 

5. Satellite image 
processing and 
interpretation training 

To develop the 
capacity of using 
satellite imagery to 
identify LULC and 
its changes 

MoE 
(GDNPA) 

4th to 5th September, 2024 

FA 2nd to 3rd September, 2024 

Source: SNRM Project 

 Fixed-wing drone operation training 

Table 2. 15 shows the contents of fixed-wing drone operation training. 

Table 2. 15 Contents of fixed-wing drone operation training 

Training Contents of the training 
Fixed-wing drone operation 
training 

 Operation of Sensefly eBee Geo (take-off and landing) 
 Set up of GeoBase (GNSS base station) 
 Flight planning and simulation 
 Data downloading 
 Data quality checking 

Source: SNRM Project 

In the preparation of fixed-wing drone operation training, fixed-wing drones and GNSS devices were 
procured in Cambodia. Additionally, computer equipment necessary for programming drone flight plans 
and processing drone photographs were also procured. 
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Source: SNRM Project 

Figure 2. 22 Receiving inspection of fixed-wing drone 

Fixed-wing drone operation training was conducted multiple times from 2021 to 2024 for the central 
government staff in charge of forest monitoring depending on the level of understanding of the 
participants of the training. 

  

Source: SNRM Project 

Figure 2. 23 Holding of fixed-wing drone operation training for MoE (DGIS) 

  

Source: SNRM Project 

Figure 2. 24 Holding of fixed-wing drone operation training for FA 

Through the implementation of fixed-wing drone operation training, the capability to efficiently acquire 
wide-area aerial photographs using drones has been developed in MoE and FA. In the future, it is 
expected that drones will be utilized for boundary demarcation and zoning in PAs and CFs, the creation 
of CF management plans, as well as for understanding the current situation of illegal logging and land 
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encroachment. Additionally, drones are expected to be used for forest monitoring in areas that pose 
significant risks to land and forest management in Cambodia, such as mine and UXO contaminated 
areas, as well as in regions that are difficult to access like flooded forests and wetlands. 

 Drone data processing training 

Table 2. 16 shows the contents of drone data processing training. 

Table 2. 16 Contents of drone data processing training 

Training Contents of the training 
Drone data processing training  Creation of data quality report, ortho-mosaics, digital 

surface model (DSM), digital terrain model (DTM) and 
contour line data using Pix4Dmaper software 

 Overlaying with GIS data and making map layout 

Source: SNRM Project 

Drone data processing trainings were conducted in FA in 2023 and 2024. 

  

Source: SNRM Project 

Figure 2. 25 Holding of drone data processing training for FA 

In the training, drone data quality report, ortho-mosaics, DSM, DTM and contour line data were 
generated using Pix4Dmapper software, and these data were used to make maps of CF using GIS 
software. The created maps were exported to Geo-PDF files and these files were used for forest 
management activities of CF. 
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Source: SNRM Project 

Figure 2. 26 Outputs of drone data processing training 

Through the drone data processing training, the capability to create orthophotos, terrain data, and 
orthophoto maps from drone data has been developed in FA. In the future, effective forest management 
through the expedited creation of CF management plans using orthophotos and terrain data in FA is 
expected. 

 Training of forest inventory data calculation program 

Table 2. 17 shows the contents of training of forest inventory data calculation program. 

Table 2. 17 Contents of training of forest inventory data calculation program 

Training Contents of the training 
Training of forest inventory data 
calculation program 

 How to calculate biomass/volume based on the 
methodology of National Forest Inventory (NFI) manual 

 Operation of forest biomass calculation program using 
Visual Basic for Applications (VBA) 

Source: SNRM Project 
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Source: SNRM Project 

Figure 2. 27 Steps of forest biomass calculation 

Trainings of forest inventory data calculation program were conducted in MoE (DGIS) and FA in 2023. 

  

Source: SNRM Project 

Figure 2. 28 Holding of training of forest inventory data calculation program for MoE (DGIS) 
and FA 

Through the implementation of the forest inventory data calculation program training, MoE and FA have 
developed the ability to efficiently calculate forest biomass from forest inventory data in accordance 
with the NFI methodology. Additionally, by reviewing the entire calculation process, understanding has 
been promoted regarding the coefficient settings used in the EF calculation methods of the NFI 
methodology and the potential issues in each process. Utilizing these abilities, MoE and FA are expected 
to take the lead in further promoting forest inventories and implementing the future NFI. 

 GIS training (Basic and Intermediate to Advanced) 

Table 2. 18 shows the contents of GIS training of basic and intermediate to advanced levels. 
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Table 2. 18 GIS training of basic and intermediate to advanced levels 

Training Contents of the training 
GIS training (Basic)  Understanding basics of GIS and common GIS tools 

 GIS data creation and GIS data downloading 
 GIS data editing and data preparation for mapping 
 Clipping vector data and masking raster data 
 Topographic analysis and applying GIS symbols 
 Map layout, export to Geo-PDF and import to smart phone 

application (Avenza Maps) 
GIS training (Intermediate 
to Advanced) 

 Understanding data standardization 
 How to create and update geodatabase (setting of subtype and 

domain, data integration, data revision) using GIS software 
and Microsoft Excel 

 Creation of Data Product Specification (DPS) 
 Creation of geodatabase for protected area management 

Source: SNRM Project 

GIS trainings of basic and intermediate to advanced levels were conducted in MoE (GDNPA) in 2024. 

  

Source: SNRM Project 

Figure 2. 29 Holding of GIS training (Basic and Intermediate to Advanced) for MoE (GDNPA) 
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Source: SNRM Project 

Figure 2. 30 Thematic map of Angkor Wat created in the GIS training (Basic) 

Through the implementation of the GIS training (Basic), MoE has developed the ability to create 
thematic maps and location maps by combining field information collected in PAs with publicly 
available GIS data. Additionally, through the implementation of the GIS training (Intermediate to 
Advanced), basic knowledge on data standardization and the ability to utilize GIS tools for 
standardization were developed. Moving forward, with a focus on smooth data sharing and data 
utilization within MoE, data maintenance will be carried out with an awareness of data standardization. 
By visualizing the field information collected in each PA as maps, it will be possible to analyze issues 
related to PA management, leading to more effective PA management. 

 Satellite image processing and interpretation training 

Table 2. 19 shows the contents of satellite image processing and interpretation training. 

Table 2. 19 Satellite image processing and interpretation training 

Training Contents of the training 
Satellite image processing 
and interpretation training 

 Understanding of Earth Observation (EO) satellites 
 Application of EO data to natural resources management 
 Elements of satellite image interpretation 
 Understanding satellite image classification and change 

detection 
 Downloading EO data using Sepal and Planet Add-in for 

ArcGIS Pro 
 Practice1: LULC classification using supervised image 

classification 
 Practice2: LULC change detection using Principal Component 

Analysis (PCA) 

Source: SNRM Project 
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Satellite image processing and interpretation trainings were conducted in MoE (GDNPA) and FA in 
September 2024. 

  

Source: SNRM Project 

Figure 2. 31 Holding of satellite image processing and interpretation trainings for MoE 
(GDNPA) and FA 

Through the satellite image processing and interpretation training, the capability to assess wide-area 
land use and land cover conditions using satellite images, as well as to extract areas of land use and land 
cover changes, including deforestation and forest degradation, has been developed in MoE and FA. In 
the future, it is expected that MoE and FA will lead forest monitoring using satellite images of PAs and 
CFs nationwide on a regular basis, and promote the establishment of a system for conducting field 
verification of the extracted areas of deforestation and forest degradation in collaboration with the 
provincial governments. 

1.3.5 Activity on Output 2-1-1-1: Develop training plans which include NFMS related training. 

In the beginning of developing training plans, workshops were held in Stung Treng Provincial DoE and 
FAC in January 2021 to identify duties of these organizations and any challenges in the implementation 
of the duties, as well as to consider possible solutions for the identified challenges. 

  

Source: SNRM Project 

Figure 2. 32 Holding of workshops in Stung Treng Provincial DoE and FAC 

The identified challenges in the implementation of duties of these organizations and possible solutions 
for the challenges are summarized in Table 2. 20. 
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Table 2. 20 Identified challenges in the implementation of duties of Stung Treng provincial 
government and possible solutions 

Organization 
Identified challenges in 

implementation of duties 
Possible solutions 

Stung Treng 
Provincial DoE 

1. Lack of capacity of making map 
2. Lack of equipment to create map 
3. Lack of capacity in using drone, only 

taking pictures and no capacity of 
using drone for mapping 

4. Lack of budget (organize workshop, 
etc.) 

5. Available drones can be used only in 
particular project area 

6. Data from rangers sometimes 
contain errors 

7. Lack of capacity of identifying and 
monitoring biodiversity 

1. Hold training about making 
maps integrated with GIS, 
remote sensing and drone 

2. Hold training about SMART 
(desktop and mobile) 

3. Training about utilizing maps 

Stung Treng FAC 1. Lack of capacity of making maps 
2. Lack of capacity of using drone 
3. Lack of equipment for office 
4. Lack of equipment for patrolling 
5. Lack of equipment for transportation 
6. Lack of officer 
7. Lack of budget 
8. Wildlife illegal hunting 
9. Illegal logging 
10. Land encroachment 
11. Lack of drone for patrolling 
12. Those who commit crime do not 

afraid law 

1. Hold training about making 
maps 

2. Hold training about writing 
reports (monthly report, 
criminal record, etc.) 

Source: SNRM Project 

After identified possible solutions for the challenges, further discussions were held to identify the needs 
of trainings. After identified the needs of the training (see Table 2. 21), training programs consisting of 
Map utilization training, Multi-copter drone training and Satellite image processing training were 
proposed from the Team and finally agreed with the Stung Treng Provincial government. 

Table 2. 21 Identified needs of training and proposed training program 

Identified needs of training 
Proposed training 

program 
1. Using maps Map utilization training 
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2. Map reading (angle, map scale, symbol, distance and height) 
3. Using map in the field 
4. Making maps 
5. Downloading freely available satellite image and GIS data 
6. Georeferencing paper maps 
7. Importing downloaded satellite image, GIS data and georeferenced 

maps to GIS software 
8. Digitizing points, lines and polygons of topographic features 
9. Editing attribute table 
10. Compiling a field survey map and export to PDF map 
11. Importing PDF map to smartphone application 
12. Collecting field data (e.g., boundary and POI) using smartphone 

application 
13. Importing collected field data to GIS software 
14. Transmission of collected field data using SNS (Telegram) 
15. Automatic operation of multi-copter drone 
16. Processing of drone aerial photo to make ortho-mosaics 

Multi-copter drone training 

17. Land use/cover classification of using drone ortho-mosaics and 
satellite image 

Satellite image processing 
training 

Source: SNRM Project 

1.3.6 Activity on Output 2-1-1-2: Prepare training materials 

Training materials listed in Table 2. 22 were developed for the training programs of provincial 
government staff. 

Table 2. 22 Training materials for the training programs of provincial government staff 

Training material Contents Remarks 
1. Map Utilization 

Training Material 
Training material on reading and using maps 
including scale, azimuth, map symbols and contour 
lines as well as contents and specifications of 
1:100,000 scale topographic map of Cambodia 

In Khmer 
(Appendix 2) 

2. Multi-copter Drone 
Training Material 

Training material on operating multi-copter drone 
and processing of drone data 

In Khmer 
(Appendix 5) 

3. Satellite Image 
Processing Training 
Material 

Training material on searching and downloading 
satellite data, land cover change analysis using 
satellite data and drone image processing 

In Khmer 
(Appendix 7) 

Source: SNRM Project 

1.3.7 Activity on Output 2-1-1-3: Conduct trainings 

A series of training programs listed in Table 2. 23 were conducted for the provincial government staff 
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of Stung Treng Provincial DoE and FAC from August 2022 to January 2024 to enhance the capacity of  
forest monitoring by using multi-copter drones, utilizing maps for forest monitoring including field 
verification, as well as using satellite imagery to identify LULC and its changes. The trainings were held 
as a style of training of trainers (ToTs). The basic concept behind the ToT is to train trainers during the 
Project and the raised trainers will transfer the knowledge to untrained staff in the Stung Treng provincial 
government after the Project. 

Table 2. 23 List of trainings for provincial government staff to operate NFMS 

Training Objective 
Target 

organization 
Period 

1. Multi-copter drone 
operation training 

To develop the capacity 
of safe and effective 
forest monitoring by 
using multi-copter 
drones 

Stung Treng 
Provincial DoE 

1st: 22nd to 24th August 2022 
2nd: 7th to 8th February 2023 
3rd: 28th to 30th March 2023 
4th: 24th to 26th January 2024 

Stung Treng FAC 1st: 10th to 12th October 2022 
2nd: 9th to 11th February 2023 
3rd: 22nd to 24th March 2023 
4th: 18th to 23rd January 2024 

2. Map utilization 
training 

To develop the capacity 
of utilizing maps for 
forest monitoring 
including field 
verification 

Stung Treng 
Provincial DoE 

1st: 7th to 8th December 2022 
2nd: 19th to 20th December 
2022 

Stung Treng FAC 1st: 6th to 7th December 2022 
2nd: 21st to 22nd December 
2022 
3rd: 26th May 2023 

3. Satellite image 
processing training 

To develop the capacity 
of using satellite 
imagery to identify 
LULC and its changes 

Stung Treng 
Provincial DoE 

22nd November 2023 

Stung Treng FAC 21st November 2023 

Source: SNRM Project 

 Multi-copter drone operation training 

Table 2. 24 shows the contents of fixed-wing drone operation training. 

Table 2. 24 Contents of multi-copter drone operation training 

Training Contents of the training 
Multi-copter drone operation 
training 

 Manual and automatic operation of multi-copter drones (DJI 
Phantom 4 Pro and DJI Mavic 3 Pro) 

 Flight planning and simulation 
 Data download 
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 Data processing (Creation of ortho-mosaics and map layout) 

Source: SNRM Project 

Multi-copter drone operation trainings were conducted for the provincial government staff from August 
2022 to January 2024 for multiple times depending on the level of understanding of the participants of 
the training. 

  

Source: SNRM Project 

Figure 2. 33 Holding of multi-copter drone operation training for Stung Treng Provincial DoE 
and FAC 

After the drone operation and acquired aerial photos were processed and ortho-mosaics were created. 
The created ortho-mosaics were used to identify the condition and area of deforestation. Finally maps 
of deforestation were created as outputs of the training. 

  

Source: SNRM Project 

Figure 2. 34 Outputs of multi-copter drone operation training 

Through the multi-copter drone operation training, the capability to take aerial photographs using drones 
and to conduct detailed verification of land use and land cover conditions, as well as measure land areas, 
has been developed in the Stung Treng Provincial DoE and FAC. In the future, utilizing this capability 
to collect detailed information on illegal logging and land encroachment using drones is expected to 
enable the incorporation of detailed information into the reports necessary for law enforcement, thereby 
promoting appropriate forest management. 
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 Map utilization training 

Table 2. 25 shows the contents of map utilization training. 

Table 2. 25 Contents of map utilization training 

Training Contents of the training 
Map utilization 
training 

 How to interpret topographic maps (topographic description, contour 
line, map scale, azimuth, coordinate system, and map symbol) 

 Field practices of using compass and paper maps 
 Smartphone map application (Avenza Maps) 

Source: SNRM Project 

Map utilization trainings were conducted for the provincial government staff from December 2022 to 
May 2023. 

   

Source: SNRM Project 

Figure 2. 35 Holding of map utilization trainings for Stung Treng Provincial DoE and FAC 

Through the implementation of the map utilization training, the capability to read topographic maps and 
use map applications on smartphones has been developed in the Stung Treng Provincial DoE and FAC. 
Currently, there are cases that rangers and forest officers get lost in the forest, so in the future, it is 
expected that they will safely conduct forest patrols by using topographic maps and map applications to 
understand the route, distance, and terrain conditions to their destinations. 

 Satellite image processing training 

Table 2. 26 shows the contents of satellite image processing training. 

Table 2. 26 Contents of satellite image processing training 

Training Contents of the training 
Satellite image 
processing training 

 Downloading LANDSAT and Sentinel-2 satellite images using SEPAL 
 Downloading NICFI Planet satellite images 
 LULC change detection using Principal Component Analysis (PCA) 

Source: SNRM Project 
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Satellite image processing trainings were conducted for the provincial government staff in November 
2023. 

  

Source: SNRM Project 

Figure 2. 36 Holding of satellite image processing trainings for Stung Treng Provincial DoE and 
FAC 

Through satellite image processing training, the capability to assess wide-area forest cover conditions 
and to extract potential areas of deforestation and forest degradation using satellite images has been 
developed in the Stung Treng Provincial DoE and FAC. In the future, it is expected that the Stung Treng 
Provincial DoE and FAC will lead forest monitoring using satellite images on a regular basis in PAs and 
CFs within Stung Treng Province. For the extracted potential areas of deforestation and forest 
degradation, it is anticipated that screening for illegal logging will be conducted, and efficient on-site 
verification will be carried out for areas with a high likelihood of illegal logging. 

1.3.8 Activity on Output 2-1-1-4: Compile the result and impact of the trainings 

In the end of ToT trainings, workshops were held in September 2024 in Stung Treng Provincial DoE 
and FAC to compile the result and impact of the trainings. 

  

Source: SNRM Project 

Figure 2. 37 Holding of workshops to compile the result and impact of the trainings in Stung 
Treng Provincial DoE and FAC 

In the workshops, questionnaire survey was held to evaluate how much the capacities to implement the 
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duties of Stung Treng provincial government have been enhanced through implementation of ToT 
trainings. Summary of the survey is listed in Table 2. 27. 

Table 2. 27 Capacity of Stung Treng provincial government before and after ToT trainings 

Organization Identified challenges in implementation of duties 
Capacity 

before ToT 
(Level 1-5) 

Capacity 
after ToT 
(Level 1-5) 

Stung Treng 
Provincial DoE 

1. Lack of capacity of making map 1 4 

2. Lack of equipment to create map 1 4 

3. Lack of capacity in using drone, only taking 
pictures and no capacity of using drone for mapping 

2 4 

4. Lack of budget (organize workshop, etc.) 2 5 

5. Available drones can be used only in the project 
area 

2 5 

6. Data from rangers sometimes contain errors 2 4 

7. Lack of capacity of identifying and monitoring 
biodiversity 

2 3 

Stung Treng 
FAC 

1. Lack of capacity of making maps 1 3 

2. Lack of capacity of using drone 1 3 

3. Lack of equipment for office 1 4 

4. Lack of equipment for patrolling 1 4 

5. Lack of equipment for transportation 1 1 

6. Lack of officer 1 1 

7. Lack of budget 1 1 

8. Wildlife illegal hunting 2 2 

9. Illegal logging 2 3 

10. Land encroachment 2 3 

11. Lack of drone for patrolling 1 3 

12. Those who commit crime do not afraid law 1 3 

Source: SNRM Project 

 

2 Output and Indicators 

The performance of the Component was evaluated based on the achievement of indicators based on four 
ratings: very high, high, moderately low, and low. 
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2.1 Outputs and indicators 

2.1.1 Indicator 3-2 (The NFMS is enhanced in terms of forest monitoring and Measurement, 
Reporting and Verification.) 

<Achievement Level: High> 
The NFMS has been enhanced in terms of forest monitoring and Measurement, Reporting and 
Verification (MRV) considering that in forest monitoring, capacity of field data collection and 
compilation has been enhanced through holding a series of trainings consisting of drone, GIS and 
satellite image interpretation trainings as well as introduced JJ-FAST function in CEMIS, and in MRV, 
the first provincial level forest inventory has been implemented and capacity of implementing future 
NFI has been enhanced by accumulating experiences and lessons learned from the inventory. 

2.1.2 Indicator 4-1 (The capacity to operate NFMS for protected area management and 
sustainable forest management of Stung Treng Provincial staff is enhanced.) 

<Achievement Level: High> 
The capacity to operate NFMS for protected area management and sustainable forest management of 
Stung Treng Provincial staff has been enhanced considering that the capacity to identify potential 
deforestation and forest degradation as well as field verification for the identified deforestation and 
forest degradation has been enhanced through holding a series of ToT trainings consisting of satellite 
image processing training, map utilization training and multi-copter drone operation training. 

2.2 Project Purpose and indicators 

Project Purpose: The national and sub-national government staff in charge of protected area management 
and sustainable forest management is equipped with necessary skills and knowledge for sustainable 
natural resource management. 

2.2.1 Indicator 1-1 (The skills and knowledge of MoE and DoE's staffs of Stung Treng Province 
for protected area management is improved.) 

<Achievement Level: Moderately Low> 
The improvement of the skills and knowledge of certain parts of MoE and DoE’s staffs has been 
conducted and some achievements have been observed, and particularly on NFMS, skills and knowledge 
on forest monitoring and MRV have been improved. 

2.2.2 Indicator 1-2 (The skills and knowledge of FA and FA cantonment's staffs of Stung Treng 
Province for sustainable forest management is improved.) 

<Achievement Level: Moderately Low> 
The improvement of the skills and knowledge of certain parts of FA and FAC staffs has been conducted 
and some achievements have been observed, and particularly on NFMS, skills and knowledge on forest 
monitoring have been improved. 

3 History of PDM Modification 

Since some of the original objectively verifiable indicators in the PDM were considered insufficient to 
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evaluate the achievements, revision of indicators in the PDM were recommended through the mid-term 
review in February 2023, and the Project followed the recommendations. The revised indicators were 
reflected in the PDM version 3 signed in June 2023. 

Table 2. 28 Modification of indicators and reason for the change 

Narrative 
Summary 

Objectively Verifiable 
Indicators Modified Indicators Reason for the change 

Overall Goal 

Deforestation 
and forest 
degradation are 
reduced through 
formulation and 
implementation 
of related 
policies and key 
measures for 
strengthening 
protected area 
management and 
sustainable forest 
management. 

The rate of deforestation 
is reduced by half 
compared to the rate 
during 2006-2014 

1-1. The rate of 
deforestation is reduced by 
half compared to the rate 
during 2006-2014 by 2026. 

1-2. The target set by the 
NPASMP (2026 Target), the 
PFSP (2nd phase Milestone) 
and the Action and 
Investment Plan is 
achieved. 

1-1: As the target year was not 
specified, 2026 was added. 

1-2: While 1-1 is an 
appropriate indicator for the 
Overall Goal of reducing 
deforestation, it cannot be 
achieved solely through the 
outcomes of this project. 
Additionally, the Overall Goal 
includes the statement: 
through formulation and 
implementation of related 
policies and key measures for 
strengthening protected area 
management and sustainable 
forest management. Therefore, 
we have set indicators related 
to the implementation status 
of NPASMP, PFSP and AIP 
after the project’s completion 
as 1-2. 

Project Purpose 

The national and 
sub-national 
government staff 
in charge of 
protected area 
management and 
sustainable forest 
management is 
equipped with 
necessary skills 
and knowledge 
for sustainable 
natural resource 
management. 

The target set by the 
NPASMP and the PFSP 
is achieved respectively. 

1-1.The skills and 
knowledge of MoE and 
DoE's staffs of Stung Treng 
Province for protected area 
management is improved. 

1-2.The skills and 
knowledge of FA and FA 
cantonment's staffs of Stung 
Treng Province for 
sustainable forest 
management is improved. 

The actual activities of the 
project do not significantly 
contribute to achieving 
NPASMP or PFSP. The project 
purpose is for national and 
sub-national government staff 
to equip with necessary skills 
and knowledge for sustainable 
natural resource management, 
and it does not require the 
implementation of policies 
and measures. Therefore, as 
indicators that better measure 
the project purpose and 
activities, indicators was set to 
evaluate the "acquisition of 
skills and knowledge" for 
MoE and FA. 
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Outputs 

[Component 1: 
Policy support 
component] 

1-1．
Formulation and 
implementation 
of related 
policies and key 
measures on 
protected area 
management is 
promoted. 

 

1. The target set by the 
Action Plan for 
NPASMP (2018-2022) is 
achieved. 

 

1-1. The proposal for 
updating the NPASMP is 
submitted. 

1-2. The capacity of 
national and sub-national 
staffs for developing 
management plan for 
protected areas is improved. 

 

Indicator 1-1 and 1-2: The 
actual activities of the project 
do not contribute to the overall 
achievement of NPASMP. 
Instead, they focus on 
monitoring the progress of the 
NPASMP action plan, 
compiling the results, 
reviewing and updating the 
NPASMP based on these 
results, and capacity building 
to achieve the "formulation of 
protected area management 
plans," which is only a part of 
the NPASMP and its action 
plan. Therefore, indicator 1-1 
was set to evaluate activity 1-
1-1-4, "Support the updating 
of the NPASMP," and 
indicator 1-2 was set to 
evaluate the capacity 
enhancement support for the 
formulation of protected area 
management plans under 
activity 1-1-2. 

1-2. Formulation 
and 
implementation 
of related 
policies and key 
measures on 
sustainable forest 
management is 
promoted. 

2. The target set by PFSP 
First Phase (2018-2022) 
is achieved. 

 

2. The draft of PFSP is 
finalized. 

 

Indicator 2: The actual 
activities of the project do not 
contribute to the overall 
achievement of the PFSP but 
focus on the finalization and 
promotion of understanding of 
the PFSP. Therefore, indicator 
2 was set to evaluate the 
finalization of the PFSP. 

1-3. The Action 
and Investment 
Plan for the 
Implementation 
of the National 
REDD+ Strategy 
is promoted. 

3. The target set by the 
Action and Investment 
Plan for the 
Implementation of the 
National REDD+ 
Strategy for this project 
period is achieved. 

3-1. The progress of the 
Action and Investment Plan 
for the Implementation of 
the National REDD+ 
Strategy is monitored 
regularly for the promotion. 

3-2. The NFMS is enhanced 
in terms of forest 
monitoring and MRV. 

Indicator 3-1 and 3-2: The 
actual activities of the project 
do not contribute to the overall 
achievement of the REDD+ 
Action and Investment Plan, 
but rather support its 
implementation and monitor 
its progress, and are focused 
on the enhancement of the 
NFMS, which is a part of the 
plan. Therefore, Indicator 3-1 
was established to evaluate the 
support for the 
implementation of the REDD+ 
Action and Investment Plan, 
and Indicator 3-2 was 
established to evaluate the 
support for the enhancement 
of the NFMS. 

[Component 2: 
Subnational 

4. The rate of 
deforestation and forest 

4-1. The capacity to operate 
NFMS for protected area 

The actual activities of the 
project do not aim to halt 
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implementation] 

2-1. Provincial 
staff’s capacity 
for promoting 
protected area 
management and 
sustainable forest 
management is 
enhanced. 

2-2. Local 
communities’ 
capacity for 
sustainable 
natural resource 
management in 
the selected  
Community 
Forestry (CF) 
and provincial 
rangers' capacity 
for supporting 
local 
communities' 
sustainable 
natural resource 
management in 
Community 
Protected Areas 
(CPAs) are 
enhanced. 

degradation in Stung 
Treng Province is 
reduced by ? %. 

management and 
sustainable forest 
management of Stung Treng 
Provincial staff is enhanced. 

4-2. The sustainable natural 
resource management in CF 
and CPA are enhanced by 
staffs of Stung Treng FA 
Cantonment and rangers of 
DoE whose the capacity are 
built by the Project. 

forest degradation and 
deforestation across Stung 
Treng Province, but rather 
focus on providing NFMS 
related trainings to the 
provincial government and 
enhancing the capabilities of 
local communities for 
sustainable natural resource 
management in the 
counterparts, as well as 
improving the capabilities of 
provincial rangers to support 
local communities for 
sustainable natural resource 
management in CPA. 
Therefore, Indicator 4-1 was 
established to evaluate the 
support for capacity building 
of provincial staff through 
NFMS-related training, and 
Indicator 4-2 was established 
to evaluate the support for the 
implementation of natural 
resource management in CF 
and CPA. 

Source: SNRM Project 

4 Others 

4.1 Results of Environmental and Social Considerations (if applicable) 

No specific matters should be considered: category C under JICA’s indicator. 

4.2 Results of Considerations on Gender/Peace Building/Poverty Reduction (if applicable) 

Since gender should be considered in implementation of the Project (category C under JICA’s gender 
indicator), their involvement/participation was facilitated. For example, in the discussion with pilot CF 
committee members on the venue of the training conducted by the Project in August 2022, the Project 
well considered opinions of women and selected a Pagoda in the village, instead of inviting them to 
provincial capital. Finally, it resulted in the high ratio of women’s participation in the training, 14 out of 
26 participants were women. In addition, the Project included 3 women out of 5 participants in the 
training of village animal volunteers conducted in February 2023. 
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III Results of Joint Review 

1 Results of Review based on DAC Evaluation Criteria 

Since “Results of the Review based on the Development Assistance Committee (DAC) Evaluation 
Criteria” are assessed in the project completion report of the Project, please refer the report. 

2 Key Factors Affecting Implementation and Outcomes 

1) GDNPA, FA and Stung Treng Provincial government deploy sufficient officers and allocates 
necessary budget 

Sufficient officers have been deployed, but almost all the necessary budgets have been covered by JICA 
side, thus implementation of some activities was forced to be canceled because of the financial 
constraints. 

2) No significant change in the national policy on protected area management and sustainable 
forest management 

The sustainable management of natural resources have continuously been appeared in the national policy 
as included in the Pentagon 4 of the latest Pentagonal Strategy of the RGC. 

3) No significant change in the national policy related to REDD+ 

Ensuring environmental sustainability and readiness for responding to climate change continuously been 
appeared in the national policy as included in the Pentagon 4 of the latest Pentagonal Strategy of the 
RGC. 

 
IV For the Achievement of Overall Goals after the Project Completion 

1 Prospects to achieve Overall Goal 

Overall Goal: Deforestation and forest degradation are reduced through formulation and implementation 
of related policies and key measures for strengthening protected area management and sustainable forest 
management. 

OVI 1-1. The rate of deforestation is reduced by half compared to the rate during 2006-2014 by 2026 

OVI 1-2. The target set by the NPASMP (2026 Target), the PFSP (2nd phase Milestone) and the Action 
and Investment Plan is achieved. 

OVI 1-1 couldn’t be achieved by the results of the project alone, therefore OVI 1-2 was added. Since 
the progress is limited against 2021 targets of NPASMP, according to the review of NPASMP based on 
the compiled result of the current Action Plan for Implementing NPASMP by the Project, the New 
Action Plan should be prepared to realize 2031 targets of NPASMP through ensuring to reach the 2026 
targets. If it is possible, NPASMP itself should be modified to set the reasonable 2031 targets under the 
latest sub-national, national, and international situation and goals and the 2026 targets as the achievable 
milestones to ensure to reach the modified 2031 targets. The 2026 Target of NPASMP would be achieved 
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if the New Action Plan could be prepared by GDNPA and fully implemented. 

Regarding the PFSP, it has not finalized yet and therefore the “2nd phase Milestone” is still in the draft, 
since PFSP WG of FA has not been activated. Therefore, FA shall activate PFSP WG and finalize the 
PFSP, utilizing the results of the related training of JICA through the trainees participated from FA. Then, 
the drafted 2nd phase (2023-2027) Milestone of the intended PFSP would be achieved if the Plan of 
Action of it could be fully implemented. 

In the case of the Action and Investment Plan, currently there are the institutional and financial 
constraints, but it is expected that institution and funds will be available by completing reorganizing 
procedure of RTS and being approved the SAP application by GCF. Therefore, to achieve the Action 
and Investment Plan, RTS shall facilitate the implementation and monitor the progress of the Action and 
Investment Plan through substantial measures, such as holding annual planning and reviewing workshop 
involving all the responsible Ministries and developing partners, after reorganization of RTS by issuing 
joint decision of MoE and MAFF, as well as disbursement of GCF fund applied by the Government of 
Cambodia and development partners. 

In addition, the sustainability of the Project results to realize the Overall Goals is one of the risks, and 
the transformative change for financial and capacity sustainability was proposed and recognized by both 
JICA and Cambodian sides. 

Through the implementation of the Project, regarding the national and sub-national capacity 
development for sustainable natural resource management, certain changes have been observed that may 
contribute to sustain the impacts of the Project. Therefore, the Overall Goal would be achieved if such 
momentum could be maintained to make sure the transformative change that may not reverse from the 
path. 

2 Plan of Operation and Implementation Structure of the Cambodian side to 
achieve Overall Goal 

The intended 2nd Action Plan for implementing NPASMP, the draft PFSP, and the Action & Investment 
Plan for the implementation of the National REDD+ Strategy of Cambodia are the plans of the 
Cambodian government towards the achievement of the Overall Goal and the implementation structures 
are included in these plans, such as NRT including RTS, GDNPA, GDLC, and GDEKI of MoE, FA of 
MAFF, as well as Provincial DoE and FAC in all over the country. 

GDNPA of MoE and FA of MAFF has formulated and shared plans in the final JCC held on 16th October 
2024 to achieve the Overall Goals in three years after the end of the Project.  

Table 4. 1 shows the Plan of Operation to achieve the Overall Goal in GDNPA, which includes 
implementation of activities for both Component 1: Policy Support and Component 2: Sub-national 
implementation. 

 



 

54 

Table 4. 1 Plan of operation to achieve the Overall Goal in GDNPA 

Component Output Outcome 
Activities 

2025 2026 2027 

Component 1: 
Policy Support 

1-1. Enhancing the 
capacity of 
National and Sub-
national staff to 
implement the 
activities based on 
the Technical 
Guidelines for 
Developing 
Management 
Plans for Protected 
Areas 

Protected Area 
Management 
Plans have been 
developed 
according to the 
technical 
Guideline. 

Training 
workshop on 
orientation of 
preparing and 
implementing 
the 
management 
plan for PA (1 
time) 

Training 
workshop on 
orientation of 
preparing and 
implementing 
the 
management 
plan for PA (1 
time) 

Training 
workshop on 
orientation of 
preparing and 
implementing 
the 
management 
plan for PA (1 
time) 

Component 2: 
Sub-national 
implementation 

1-2. Providing 
training on law 
enforcement and 
Regulations 
related to 
protected area 
management to 
PDOE staff and 
rangers. 

PDOE staff and 
Ranger to have 
knowledge of 
the Code of 
Environment 
and Natural 
Resources and 
supported 
regulations and 
are able to 
record or file 
natural 
resources crime 
to the court. 

Provide 
training on 
standard 
operating 
procedures on 
money 
laundering 
related to 
natural 
resources 
offenses (1 
time) 

Provide 
training on 
standard 
operating 
procedures on 
money 
laundering 
related to 
natural 
resources 
offenses (1 
time) 

Provide 
training on 
standard 
operating 
procedures on 
money 
laundering 
related to 
natural 
resources 
offenses (1 
time) 

Provide 
training on 
law 
enforcement, 
file the report 
of natural 
resources 
crime to the 
court (1 time) 

Provide 
training on 
law 
enforcement, 
file the report 
of natural 
resources 
crime to the 
court (1 time) 

Provide 
training on 
law 
enforcement, 
file the report 
of natural 
resources 
crime to the 
court (1 time) 

Training 
workshop to 
disseminate 
the Code of 
Environment 
and natural 
resources and 
some related 
regulations (1 
time) 

Training 
workshop to 
disseminate 
the Code of 
Environment 
and natural 
resources and 
some related 
regulations (1 
time) 

Training 
workshop to 
disseminate 
the Code of 
Environment 
and natural 
resources and 
some related 
regulations (1 
time) 

1-3. Develop and 
implement 
training plans for 
capacity 
enhancement of 
local authority and 

Code of 
Environment 
and Natural 
Resources and 
supported 
regulations have 

Training 
workshop to 
disseminate 
the Code of 
Environment 
and natural 

Training 
workshop to 
disseminate 
the Code of 
Environment 
and natural 

Training 
workshop to 
disseminate 
the Code of 
Environment 
and natural 
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community. been 
disseminated to 
local authority 
and community 
protected area. 

resources and 
some related 
regulations (1 
time) 

resources and 
some related 
regulations (1 
time) 

resources and 
some related 
regulations (1 
time) 

Source: SNRM Project 

On the other hand, Plan of Operation to achieve the Overall Goal in FA includes the implementation of 
following activities after the end of the Project: 

(1) Promote development and implementation of CF management plans; 

(2) Expand forest rehabilitation and plantation in CFs; 

(3) Expand the implementation of agroforestry systems in CFs; 

(4) Strengthen mechanisms to conflict resolution, and monitoring and evaluation; and 

(5) Develop the CF strategic plan. 

The progress of all of those activities will be reported in the Technical Working Group on Forestry 
Reform (TWG-FR) to be held quarterly in FA. 

 

3 Recommendations for the Cambodian side 

The following four recommendations were provided on the NFMS related activities supported by the 
Team: 

(1) Although the version 1 of CEMIS has been developed in MoE under the support of UNDP, the 
operation of CEMIS has not been started yet. For the application and effective utilization of CEMIS to 
the sustainable natural resource management, closer collaboration between DGIS and GDNPA in MoE, 
MoE and FA, as well as central and provincial governments are required; 

(2) Equipment procured for NFMS related activities including drones, computers and drone image 
processing software, etc. were handed over to MoE, FA and Stung Treng Provincial DoE and FAC. For 
those equipment, periodical maintenance (especially on drones and drone batteries) should be carried 
out in order to sustain good conditions to be used for forest monitoring activities; 

(3) In SNRM, ToT programs were implemented in MoE, FA, Stung Treng DoE and FAC, and trainers 
were raised throughout the project period. After the end of the project, the trained trainers should share 
the acquired knowledge to untrained staffs to sustain the project outputs; and 

(4) In NFMS related trainings, training materials related to map utilization, satellite image processing 
and interpretation, GIS, drone operation and drone data processing were prepared. Generally, the 
advancement of GIS and remote sensing technology is very fast. Therefore, the Team requests 
counterparts to review the training materials periodically after the project and update the materials if 
necessary to reflect the recent GIS and remote sensing technology. 
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EXECUTIVE SUMMARY 

Introduction 

The Forest Inventory Survey under the Project of National and Sub-national Capacity Development for 
Sustainable Natural Resource Management (SNRM) was conducted in Stung Treng Province as part of the 
National Forest Inventory (NFI). It is expected that the collected data will be used to develop the next emission 
factors (EF) and the national forest reference level (FRL), as well as to improve the EF and FRL setting in 
the future. 

Methodology 

The forest inventory survey followed the sampling design of the proposal for Cambodia National Forest 
Inventory (NFI) (2014) and the Field Manual for the NFI of Cambodia (2018). The table below shows the 
basic features of the forest inventory. 

Number of clusters and points: 120 clusters and 360 plots 
Survey period: November 2021 – June 2022 
Target area: Stung Treng province 
Target biomass: AGB, BGB, dead wood, litter and soil 

Results and discussion 

Forest 
Types 

AGB 
(Ct/ha) 

BGB 
(Ct/ha) 

Deadwood 
(Ct/ha) 

Litter 
(Ct/ha) 

Soil 
(Ct/ha) 

Total  
(Ct/ha) 

Total CO2 
(t/ha) 

Evergreen 
forest 114.88 42.51 6.91 1.74 68.49 234.53 859.94 

Semi-
evergreen 
forest 

71.97 14.40 8.89 0.94 63.77 159.97 586.56 

Deciduous 
forest 37.29 7.46 4.36 1.04 65.24 115.39 423.10 

Non forest 4.35 0.87 1.76 1.03   61.30 69.31 254.14 

In the second FRL for Cambodia (2021), carbon pools included AGB and BGB. Litter, dead wood and soil 
organic carbon are excluded due to lack of data. In the same framework of the carbon pools (AGB and BGB), 
the results of forest inventory in Stung Treng indicated that total carbon in Deciduous forest was 44.75 t/ha, 
equivalent to 164.08 CO2 equivalents, which is lower than Semi-evergreen forest is 86.37 t/ha, equivalent to 
316.69 CO2 equivalents. Finally, it is found that the total carbon in Evergreen forest was 157.39 t/ha, 
equivalent to 577.10 CO2 equivalents and is the highest carbon storage, compared to the National Forest 
Reference Level (FRL). 
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Forest 
Type #Plot AGB  

(t/ha) 
BGB 
(t/ha) 

Total  
Biomass 

(t/ha) 

Total  
Carbon  
(t/ha) 

Total CO2  
(t/ha) 

(95% 
CI) 

Evergreen 
forest 117 244.42 90.44 334.86 157.39 577.10 12% 

Semi-
evergreen 
forest 

90 153.13 30.63 183.76 86.37 316.69 13% 

Deciduous 
forest 108 79.35 15.87 95.22 44.75 164.08 13% 

Non forest 45 9.25 1.85 11.10 5.22 19.14 102 
-196% 

Recommendation 

The forest survey illustrated the carbon stocks of each forest type in Stung Treng Province and suggested 
that the survey methods could be improved in the study as follows: 

 A method to measure parts of illegally harvested timber. This should be integrated into the field 
manual; 

 The results of the AGB for each forest type show a different trend compared to the FRL data. Another 
study should support and verify the FRL data in a future study; 

 The quality of FRL should be considered in the implementation of all forest management; 
 A study should encourage academia to continue their studies to build human resource capacity, and 

the data could be made available for academic purposes; 
 The results of the study should contribute to the GHG inventory in Cambodia, along with the national 

GHG inventory and BUR. 
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I. Introduction 

Many plant species, especially native species, are essential for understanding plant communities in 
Cambodia. The country is predominantly rich in biodiversity and other natural resources for socio-economic 
development, food, livelihood, and human welfare. Most of these resources are threatened with extinction by 
human activities. The land is predominantly rich in biodiversity and other natural resources for socio-
economic development, people's food, livelihood, and welfare. Most plant species, especially native ones, 
are keystone species. The study will contribute to the greenhouse gas inventory of the country's plant 
communities. Cambodia's forestlands are managed by two government institutions: The Forestry 
Administration (FA) of the Ministry of Agriculture, Forestry and Fisheries (MAFF) and the General Department 
of Administration for Nature Conservation and Protection (GDANCP) of the Ministry of Environment (MoE). 
FA is the government agency under the MAFF whose responsibility is to manage the forest and forest 
resources of the Permanent Forest Estate (PFE), which includes naturally growing and planted state forest 
resources and is divided into the Permanent Forest Reserve (PFR) and Private Forest. The PFR consists of 
production forest, protection forest and conversion forest. According to the Forestry Law (2002), the private 
forest is maintained by the owners, who also have the right to manage it, establish a national GHG balance, 
and harvest, use, sell, and distribute the product themselves. Reducing Emission from Deforestation and 
Forest Degradation (REDD) BUR; and the Role of Protecting, Sustainably Managing Forests and Increasing 
Forest Carbon Stocks in Developing Countries (REDD +) is a mechanism that provides financial incentives 
to reduce greenhouse gases resulting from deforestation and forest degradation. 

With the support of JICA through Asia Air Survey Co, Ltd, the Center for Agricultural and Environmental 
Studies (CAES) of the Royal University of Agriculture signed an agreement to conduct a forest inventory for 
the Project for National and Sub-National Capacity Development for Sustainable Natural Resource 
Management. A forest inventory was conducted in Stung Treng Province as part of Cambodia's National 
Forest Inventory.  

1.1 Background 
The Forest Inventory Survey for the Project of National and Sub-National Capacity Development for 
Sustainable Natural Resource Management, hereafter referred to as the Forest Inventory Survey. The Forest 
Inventory Survey is conducted in Stung Treng Province as part of the National Forest Inventory.   

The NFI was established 337 clusters (6x6km), but the number of clusters was changed due to: 1. land use 
category, 2. contamination, 3. accessibility and others. Under the National and Sub-national Capacity 
Development for Sustainable Natural Resource Management in Cambodia (SNRM), the targets of the forest 
inventory survey is the to select 120 clusters out of 337 eligible clusters in Stung Treng Province. The white 
dots in Figure 1 are 120 eligible clusters already selected. It follows the Proposal for Cambodia National 
Forest Inventory (NFI) sampling design (2014). The distance between the clusters is 6 kilometers.  
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Figure 1. Location of 120 eligible clusters in Stung Treng Province 

1.2 Objective of the forest inventory survey  
The Forest Inventory Survey is implemented in Stung Treng Province as a part of the National Forest 
Inventory (NFI) following the Proposal for Cambodia National Forest Inventory sampling design (2014), and 
Field Manual for the NFI of Cambodia (2018). The collected data is expected to use for the improvement of 
emission factors and national forest reference level.  

II. Methodology 

For the Forestry Inventory Survey in Stung Treng Province was conducted from January 10 to February 18, 
2022, and continued from March 26 to 31, 2022. The field survey was conducted by CAES to carry out the 
forest inventory survey with 5 teams composition, each team consisted of a team leader, 4 assistants, a 
ranger and a local guide. The field survey was conducted with the assistance of JICA short-term experts. 
Data collection was field checked by the team leader prior to data entry. Quality assurance and quality control 
were not conducted by the MoE and FA in the study. The overall procedure of this survey follows the sampling 
design of the National Forest Inventory (NFI) (2014) and the Field Manual for the National Forest Inventory 
of Cambodia published by the Food and Agriculture Organization (FAO) in 2018. It is a tool to produce 
information on the status of forests and forest resources for land use policies at national and regional levels. 
In addition, the NFI is a potential key component of the national forest monitoring system required by the 
United Nations Framework Convention on Climate Change (UNFCCC) to assess anthropogenic forest-
related greenhouse gas emissions by sources and removals by sinks. The target carbon pools of the forest 
inventory are: Aboveground biomass (AGB), belowground biomass (BGB), dead wood, litter, and soil.  

A one-day technical training session was conducted for all survey teams before the pre-survey. The pre-
survey lasted 4 days, including a trip to Stung Treng province to demonstrate the inventory technique to the 
survey teams prior to the actual survey in the field. The classroom training and pre-survey were conducted 
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by JICA forest inventory experts. After the pre-survey in the field, all team members collected all information 
and other notes related to the task and returned them to the experts. Then, the experts made 
recommendations to improve the quality of the survey.

2.1 Clusters and Plots Design
The systematic cluster sampling method is used for field sampling. Clusters of sample plots are the primary 
sampling units. Plots and trees are the units of record for registering the data. The locations of the sample 
plots are fixed. Under no circumstances may the plots be moved. If the plot is inaccessible, e.g. due to 
landmines, it is noted as inaccessible and only land use/vegetation type information is recorded. 120 clusters 
with a total of 360 plots are selected (1 cluster consists of 3 plots), see Figure 1. For each tree within the plot, 
the species name, breast height diameter, position on the plot, stem quality, health status, origin and stem 
height are recorded. The following parameters were measured on the sample trees: Total tree height, stump 
diameter and stump height. Plot marking, GPS, and other measurements are made in a manner that allows 
for remeasurement for quality control and future inventories. The geographic coordinate system used in the 
NFI is UTM-48 North, and the geodetic datum is WGS84. In the high mountain layers, the distance from plot 
center to plot center is 100 m (Figure 2). Each circular plot is divided into 5 subplots (Figure 3) to cover all 
vegetation in efficiently organized areas (Table 1).

Figure 2. Cluster with circular plots     Figure 3. Subplots design

Table 1. Survey unit specification, circular plot design for upland forest

Unit name Radius Area Size of trees Field form

Cluster F1
Plot 21.85 m 1500 m2 dbh > 30 cm F2, F3, F5

Subplot 1 11.97 m 450 m2 dbh > 10 cm F5
Subplot 2 5.64 m 100 m2 dbh > 5 cm F5
Subplot 3

for samplings, shrubs and 
climbers

2.82 m 25 m2 - Trees: 1cm< dbh 
< 5 cm

F4A

6 

- Shrubs, climbers: 
dbh > 5cm 

Subplot 4  
for seedlings, 

small shrubs and climbers  

1.13 m 4 m2 - Trees: dbh < 1 cm 
or no dbh 

- Shrubs, climbers: 
1cm< dbh < 5 cm 

F4B 

Subplot 1 
for dead wood  (lying) and 

stumps 

11.97 m 450 m2 diameter > 10 cm F6 

Subplot 1 for bamboo 11.97 m 450 m2 F7 

Litter and soil composite 
samples 

In Field 
manual for soil 

and litter 
sampling 

F8, F9 

2.2  Data Collections 
2.2.1 General information of Cluster and Plot 

The data and information of Cluster and Plot were collected and recorded based on the Field Manual for the 
National Forestry Inventory of Cambodia (2018, FAO). For example, date and time of survey, GPS 
coordinates, Accessibility and others were for Cluster information, Land use/Vegetation type (LUV), 
Environment and Diversity, Slope and others were for plot information. Five photos (N, E, S, W, and Top 
(sky)) were taken from the center of each plot. In addition, canopy cover was calculated using the 360 images 
from the 360 camera (RICOH THETA) and Canopon2 (http://takenaka-akio.org/etc/canopon2/) software 
(Figure 4). 

Figure 4 Image by 360 camera and User interface of Canopon2 
2.2.2 Tree Species 

The names of the tree species are recorded for each tree in the field. If a tree species is unknown to the team, 
the team leader can take a photo of the particular tree in question and later ask a botanist for advice. The 
team should always collect leaf, flower, and/or fruit samples from unknown tree species, if possible. 

2.2.3 Diameter at Breast Height (DBH) Measurement 
Measurement of standing trees is preferably done with the diameter tape. The device should have a metric 
scale and the smallest unit in millimeters. A 1.3 m stick was used to determine the breast height above the 
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ground. The diameter was given in centimeters to one decimal digit. Climbing plants should be removed if 
they significantly interfere with the measurements. Nothing should prevent direct contact between the tape 
and the bark of the tree being measured. The measurement was made according to the published NFI Field 
Manual 2018. 

2.2.4 Tree Height Measurement  
The hypsometer was used to measure tree height. It is excellent for forest inventory because it has special 
functions and is able to measure in dense vegetation. The ultrasonic method is suitable for measuring circular 
sample plots. The hypsometer can be used for the following purposes: Distance measurement, height 
measurement (tree height) and slope measurement (in degrees, degrees and percent). In addition to the 
hypsometer, other devices can be used to measure tree height: Suunto inclinometer, Nikon Forest Laser 
Finger, etc. In this survey, the top height and boot height were measured.

 2.2.5 Deadwood Measurement 
Dead trees can be either standing or lying. The combined broken parts (individually shorter than 1 m) of the 
same tree are counted and measured as one part if the total length of the parts exceeds 1 m. The 
measurement method varies depending on the category and position of the deadwood. Both standing 
deadwood and fallen deadwood were measured accordingly. 

 2.2.6 Litter Collection 
The area for taking litter samples is 1 m2 (1m x 1m). There were 4 litter sampling locations in a cluster with 
circular plots arranged in an X-shape with the soil profile in the center (Figure 5-B). When locating the litter 
sampling sites, a person stands at the soil pit and throws a small piece of wood (e.g., a small dead branch 
about 20 cm long) backwards, and the point where the object falls is the litter sampling site. For the North-
East point, the subject should stand facing South-West (Figure 5-B). This point is the central point of the 
square. Alternatively, scatter samples can be taken in 4 directions (NE, SE, NW, SW) with a distance of 3 
meters from the soil pit. The litter samples were mixed well and then a sample was taken (about 100 - 150 
grams). The final sample is the mixture of all samples in the cluster group; the total weight of this sample 
should be at least 200 grams. Do not forget to label the plastic bag with the sample with the following 
information: Cluster number, Litter sample ID, and Date of collection. 
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Figure 5. Soil profile location and litter location for uplands
2.2.7 Soil Sampling

The soil sampling point was established 65 m from the starting point in a northerly direction (Figure 5-A), but 
can be moved if necessary. However, the new location must not deviate more than ±10 m from its original 
coordinates.
A 100-ml sample was to be collected at each of the 5-cm, 15-cm, and 25-cm depths (Figure 6). This was 
necessary because the carbon content of the soil normally decreases with depth. If the sample was taken 
only from the soil at shallow depth, which contains more organic matter than the soil at depth, the amount of 
soil carbon may be overestimated (Figure 6, cited and modified from FFPRI, 2008).

Figure 6. Soil sampling position in the pits

Press the 100-ml sampling cylinder (also called a "ring") (Figure 7) into the pit wall and collect a soil sample 
as shown in Figure 8. The cylinder must be pressed into the soil surface in such a way that the sample is not 
compacted. It was also important not to include live biomass and litter in the sample that may have 
accidentally fallen from the soil surface. Live and dead fine roots (less than 2 mm in diameter) are considered 
soil organic matter. 
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Figure 7. Soil sampling cylinder -
100ml 

Figure 8. Sampling 
implementation in the field  

Figure 9. Soil measuring with the 
scale

2.2.8 Materiel/Equipment Preparation
The inventory equipment for this survey was prepared using a checklist before travelling to the forest. Each 
team leader carefully checks that all equipment is prepared and brings it to the team. The list of equipment 
can be found in Table 2 below.

Table 2. Field equipment  
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Figure 10. Field equipment for 5 teams Source: (SNRM, 2021)
2.3 Data analysis 
2.3.1 Carbon Stock Estimation (AGB & BGB)

A large amount of carbon is stored in natural forests, and when forests are cleared, the carbon is converted 
to carbon dioxide in the atmosphere (Condit, 2008). The purpose here is to describe the best scientific 
methods available for estimating carbon stocks in forests and in the vegetation left behind after forest clearing. 
The mass of living organisms in a forest is called biomass. One method that has been found to be very 
accurate is to measure the size of the organisms and determine their weight from their dimensions. Most of 
the biomass in a forest is in trees, and the focus of biomass estimation methods is on measuring the above-
ground portion of trees. In contrast, the portion of the biomass that is below ground is the roots, which are 
much more difficult to measure. For this reason, almost all inventories of forest biomass refer only to 
aboveground weight. However, aboveground biomass has been estimated using different allometric 
equations for different forest types. The Chave et al. equation (Jérôme Chave et al., 2014) was used for 
Evergreen forests, and the equation developed in Cambodia for upland forest (Kim, Sola, et al. 2019) was 
used for Semi-evergreen and Deciduous forests, as well as for Community land and non-forests.

Table 3. Allometric equations used to determine tree mass and each carbon pools of the forest types 
encountered in the study areas.

Forest 
types Equation RS References

Evergreen 
forest AGB = 0.0673* (DBH^2* H* WD) ^0.976 0.37 Chave et al., 2014

Semi-
evergreen 
forest

AGB = 0.0607* DBH^2.2692* H^0.5122 WD^0.3183 0.20 Kim, Sola, et al., 2019
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Deciduous 
forest AGB = 0.0607* DBH^2.2692* H^0.5122 WD^0.3183 0.20 Kim, Sola, et al., 2019 

Community 
land AGB = 0.0607* DBH^2.2692* H^0.5122 WD^0.3183 0.20 Kim, Sola, et al., 2019 

Non forest AGB = 0.0607* DBH^2.2692* H^0.5122 WD^0.3183 0.20 Kim, Sola, et al., 2019 
Note: AGB = Aboveground biomass (kg); BGB = Belowground biomass (kg); DBH = Diameter at breast height (cm); 
WD= wood density (g/cm3) 

Aboveground biomass of trees was summed at the plot level and converted to tons per hectare. Since most 
projects covered different areas, a simple average was used. Using the average aboveground biomass of 
forest type, a 95% confidence interval was calculated. Finally, carbon stocks were calculated as the sum of 
aboveground and belowground biomass multiplied by conversion factors: 

Equation Conversion from AGB to Carbon Stock of AGB and BGB 
C stock=AGB (1+RS) CF 44/12 

Where: 
- RS: Root-to-shoot ratio. Different root-to-shoot ratios were applied to the different forest types: 0.37 for 
Evergreen forest (IPCC 2006) and 0.2 for all other types (IPCC 2006). 
- CF: Carbon fraction, using the carbon fraction value 0.47 (IPCC 2006) 
- 44/12: Atomic mass conversion from carbon to CO2. 
Wood density of Dipterocarpus obtusifolius, Dipterocarpus tuberculatus, Shorea obtusa, Terminalia alata, 
and Xylia xylocarpa followed the equation developed in Cambodia for upland forest (Kim, Sola, et al. 2019). 
For other species, wood density was added to tree-level data based on average values for species and genus 
averages from the Global Wood Density (GDW) Database ((Jerome Chave et al., et al., 2009) ;(Zanne et al., 
et al., n.d.)). Southeast Asia and Southeast Asia Tropical data were selected and the average values for each 
species and genus were calculated. Wood density for each tree was based on species if available in the 
GWD, genus if species was not available, or a default value of 0.57 g/cm3 if both species and genus were 
unknown, not recorded, or not included in the data. The default value was based on an average wood density 
for tropical Asia (Reyes et al., et al.,1992). 

Height-diameter allometric equations 

Table 4. Developing tree height-diameter allometric equations 

Forest types Model 
Evergreen forest H = 1.3+29.9423* (1 - exp (-0.0407* DBH^0.8198)) 
Semi-evergreen forest H = 1.3 +29.0446* (1 - exp (-0.0407* DBH^0.8198)) 
Deciduous forest H = 1.3 +21.986* (1-exp (-0.0407* DBH^0.8198)) 
Community land H = 1.3 + 14.3706* (1 - exp (-0.0407* DBH^0.8198)) 
Non forest H = 1.3 + 14.3706* (1 - exp (-0.0407* DBH^0.8198)) 

Note: H = Tree Height 
2.3.2 Calculation of Dead Wood Mass 

Biomass calculations for standing dead trees were performed in the same manner as for standing trees. To 
estimate dead wood mass, the volume of each deadwood piece is first calculated. Then the volume is 
converted to dry mass using wood densities based on decomposition classes (see Table 5). Some literature 
values are useful to adopt the estimate of dead wood mass. For example, wood densities were estimated in 
three decomposition classes in Amazonian forests in Peru (Chao et al., 2008; Table 6). The decomposition 
rate of stumps was uniformly assumed to be 0.41 because it was not measured during the field survey. For 
fallen trees, wood density values were used for each decomposition level. 
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Table 5. Allometric equations used to determine tree mass and each carbon pools in Dead Wood.

Forest types/Pools Equation References
Standing Dead trees Mass : Same of standing tree (Table3) Chao et al., 2008

Stump Mass = V * WD decomposition class
      V = A * L * 100
      
      WD = 0.41

Chao et al., 2008

Fallen Dead Wood Mass = V * WD decomposition class Chao et al., 2008

Note: WD= wood density (g/cm3) V= Tree Volume (m3) 

Table 6. Wood density in each decay class

Decomposition Class Wood density (g cm-3)
1 0.55
2 0.41
3 0.23

Source: (Chao et al., 2008)
2.3.3 Calculation of Soil and Litter Carbon Pools

The soil sample was taken at depths of 5 cm, 15 cm, and 25 cm. The measuring tape was laid parallel to the 
soil core placed on the plastic film. Then, the soil core is cut open at the appropriate depth and the 100 ml 
sampling cylinder is inserted to collect the sample. Then, each collected soil sample is placed in a sample 
bag and the name of the cluster, the date and the depth of the sample are noted for each bag. The soil 
samples were collected during the field survey and analyzed at the soil laboratory of the General Directorate 
of Agriculture (GDA). The soil samples were oven dried and recorded promptly. At the laboratory, soil 
samples were analyzed for the following parameters: organic matter, nitrogen, pH, total carbon, and hydrogen. 
Litter samples were collected in the field and placed in plastic bags. After weighing the litter and then deduct 
the net weight of the bags, the samples were placed directly into the drying oven. The samples were weighed 
daily until they were uniformly dried.

2.4 Plan of Forest Inventory Survey
Because the cluster sites are spread over almost the entire area of Stung Treng Province, the field research 
team created a survey plan. Each team completed their tasks according to the schedule below. This survey 
required 48 working days (detailed schedule in Appendix 1) to cover the 120 clusters. Soil and litter samples 
were transported from the forest to the city center each week so that quality could be checked. Laboratory 
work such as data entry and biomass analysis will be conducted following the field survey (see Table 7).

13

Table 7 Field survey scheduling 

III. Results and Discussions
3.1 Result of Field Survey

As per the agreement between CAES and Asia Air Survey Co, Ltd, 120 clusters, or 360 sample plots, were 
sampled; however, due to the condition of the forest inventory, the team was only able to complete 114 
clusters (342 plots) and the remaining 8 clusters were not accessible (see Figure 11). However, during the 
meeting with the JICA team of experts based on the signed agreement, they agreed to propose a new 
schedule to complete the additional clusters at the end of March in order to reach the agreed plots. As shown 
in the weekly reports, the team spent 40 working days in the field, with a day lasting approximately 13 to 16 
hours (start time 5:30, 6, or 6:30 a.m., return time 5:00, 6:30, and 9:00 a.m.) (Appendix 2). Finally, the survey 
team completed 120 clusters (360 plots).

Table 8. Accessibility of Plots in Field Measurement

Forest Type # Implementation plot* # Inaccessible plot **
Evergreen forest 117 11

Semi-evergreen forest 90 10

Deciduous forest 108 0
Non forest 45 3
Total 360 24

* Recorded in the fields
** Based on the classification of 2018 Forest Cover Map
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Figure 11. Map of accessible and inaccessible clusters in Stung Treng Province 
For the accessible and inaccessible clusters were attached in the Appendix 3 & Appendix 4 below.  

3.2 Clusters and Plots in Field Measurement (without inaccessible cluster/plot) 
A total of 120 clusters equally 360 plots were performed. It is shown that the clusters and plots in the field survey (see 
Table 9), including Evergreen forest for litter (38 clusters), soil (37 clusters), and a number of plots AGB, BGB, and 
Deadwood (117 plots). Semi-evergreen forest for litter (31 clusters), soil (39 clusters), and a number of plots AGB, 
BGB, and Deadwood (90 plots). Deciduous forest for litter (39 clusters), soil (35 clusters), and a number of plots AGB, 
BGB, and deadwood (108 plots). 
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Table 9. Clusters and Plots in Field Measurement 

Code Land use/Vegetation type 
Class 

#Cluster 
(Litter) 

#Cluster 
(Soil) 

#Plot 
(AGB, BGB, Deadwood) 

1 Evergreen forest 38 37 117 
3 Semi-evergreen forest 31 39 90 
4 Deciduous forest 39 35 108 
- Non forest 12 9 45 

11 Oil palm (0) (1) (0) 
21 Shrubland (2) (2) (5) 
23 Orchard (3) (0) (12) 
31 Grassland (0) (2) (1) 
33 Abandoned field (3) (4) (13) 
35 Barren land (0) (0) (1) 
40 Cropland (3) (0) (11) 
41 Swidden agriculture (1) (0) (2) 

Total 120 120 360

3.3 Main Tree Species for Each Forest Type 
According to the field inventory in Stung Treng, the tree species were found 382 species, including Unknown 
Species 40 species at the tree plot in all Land use/Vegetation type. It was also described on a number of 
species in three forest types (Table 10). The main tree species in the study site are:  Lagerstroemia calyculata, 
Vatica odorata, Aporosa planchoniana, Nauclea orientalis, Diospyros crumenata, Syzygium cumini, Irvingia 
malayana, Xylopia vielana, Syzygium polyanthun, Shorea vulgaris, Memecylon acuminatum var. tenuis, 
Diospyros nitida, Cratoxylum cochinchinense, Xylia xylocarpa, Terminalia alata, Shorea obtusa, 
Dipterocarpus tuberculatus, Dipterocarpus obtusifolius (See Appendix 5).   

Table 10. Main species in three forest types  

No Species Name Evergreen 
forest 

Semi-evergreen 
forest 

Deciduous 
forest 

1 Aporosa planchoniana  154 30 3
2 Diospyros crumenata 119 83 7
3 Diospyros nitida  50 21 1
4 Irvingia malayana      62 50 28
5 Lagerstroemia calyculata 228 304 61

6 Memecylon acuminatum var. 
tenuis 55 49 15

7 Nauclea orientalis 132 0 0
8 Shorea vulgaris 59 3 2
9 Syzygium cumini  80 21 16
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3.4 Comparison of AGB (t/ha) in difference provinces
Comparing the data of AGB in Cambodia with those of Stung Treng, AGB in the study area is higher than in 
Kampot, Kampong Thom, Kratie, Oddar Meanchey, Pursat, Ratanakiri, and Siem Reap, but lower than in 
Mondulkiri and Kong Kong and Preah Vihar provinces. AGB in Mondulkiri is largely from the REDD + Keo 
Seima Wildlife Sanctuary REDD + Project and other protected areas that are less disturbed, resulting in 
higher AGB values. In Koh Kong, mangrove forests, which have ecosystem carbon stocks, are the main area
and have higher carbon stocks than upland and floodplain forests. However, the study was conducted for the 
whole province, and one part is dense and another part is open forest. 

Figure 12. Comparison of AGB between study site and other provinces
3.5 Result of AGB (t/ha) for each Forest Type

According to the study, Figure 13 shows that Evergreen forest, where the amount of AGB is almost 1000 
t/ha, but the frequency of the data is ranked between 50-500 t/ha happened nearly 20 times. In Semi-
evergreen forest, the amount of AGB is not more than 500 t/ha, but the frequency of data is ranked between 
0-350 t/ha, a frequency of about 15 times. In Deciduous forest, the amount of AGB is between 0-150 t/ha, 
frequency of the data occurred between 25-35 times. The graph showed the amount of AGB of each forest 
type, Evergreen forest amount nearly 1000 t/ha, Semi-evergreen forest is between 0-300 t/ha and Deciduous
forest is between 0-250 t/ha.

10 Syzygium polyanthum 60 2 0
11 Vatica odorata 214 62 4
12 Cratoxylum cochinchinense 29 55 31
13 Xylia xylocarpa 7 0 92
14 Xylopia vielana 62 6 4
15 Terminalia alata 0 2 142
16 Dipterocarpus obtusifolius 0 1 62
17 Dipterocarpus tuberculatus 0 1 117
18 Shorea obtusa 0 1 147
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Figure 13. Frequency of AGB in each forest types

3.6 Relationship between Tree Height and DBH 
Trees exhibit considerable variation and flexibility in their crown size, height, and Diameter at Breast Height. 
The size of a tree crown and its height above the ground is important to the tree in that it determines the total 
amount of light the tree receives for photosynthesis. An examination of the relationship between height and 
diameter for all tree data is shown in Figure 14, with most diameter classes occurring between 5-50 cm in 
the field survey. H and DBH are particularly important for biomass and carbon stock calculations. In the 
absence of total height data in the field, the height of each tree is calculated using the DBH data by developing 
a nonlinear regression model.

In general, the correlation between tree height and DBH is such that the tree is tall and the DBH size is large, 
so the relationship between tree DBH and the number of tree species per tree is captured. A positive 
correlation between tree height and species diversity is found, but with significant and increasing variation 
with increasing DBH. This means that the variations in tree height were explained by variations in stem 
diameter.
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Figure 14. Relationship between Tree Height and DBH

3.7 AGB & BGB Carbon Pools
Table 11 describe AGB and BGB carbon pool in different forest types. The AGB in each plot was different 
depending on the number of trees are present in the plot and forest types. The total aboveground biomass 
in this study was excluded bamboo. The total biomass (AGB and BGB) in Deciduous forest was 95.22 t/ha, 
equal to 44.75  Ct/ha, Semi-evergreen forest was 183.76 t/ha, equal to 86.37 Ct/ha, while Evergreen forest 
was 334.86 t/ha and equal to 157.39 Ct/ha, and Non-forest was 11.10 t/ha, equal to 5.22 Ct/ha.  

Table 11. AGB & BGB carbon pool in different forest types 

Forest 
Type #Plot AGB BGB (RS) Total 

Biomass
Total 

Carbon Sd CI (95%)

Evergreen 
forest 117 244.42 90.44 0.37 334.86 157.39 161.76 29.31

Semi-
evergreen 
forest

90 153.13 30.63 0.20 183.76 86.37 98.91 20.43

Deciduous 
forest 108 79.35 15.87 0.20 95.22 44.75 55.97 10.56

Non forest 45 9.25 1.85 0.20 11.10 5.22 24.59 7.19

3.8 Standing Dead Wood, Stump and Fallen Dead Wood Carbon Pools
Deadwood plays an important ecological role in forest ecosystems, and the decomposition of this material 
can contribute significantly to the net production of the forest ecosystem. It has been defined as one of the 
carbon pools for carbon stock calculations. Dead wood is potentially a large carbon pool with relatively long 

Total standing tree in Forest 
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turnover times. Dead wood can help reduce erosion rates, store large amounts of nutrients and water, provide 
energy and nutrients for soil micro- and macro-organisms, and provide a place for seedling development. In 
this study, the average biomass from deadwood in Deciduous forests, Semi-evergreen forests, and 
Evergreen forests was slightly different (9.28 t/ha, 18.91 t/ha, and 14.70 t/ha, respectively). The result here 
(see Table 12) is similar to a study conducted by USAID (2014) that estimated biomass from dead wood in 
Cambodia. Including biomass from deadwood in the estimate increases the total carbon stock at the research 
site. 

Table 12. Dead wood carbon pool in different forest types 
Forest 
Type #Plot Deadwood 

(t/ha) 
Total Carbon 

(t/ha) 
Total CO2 

(t/ha) Sd CI (95%) 
Evergreen 
forest 117 14.70 6.91 25.34 23.75 4.30 

Semi-
evergreen 
forest 

90 18.91 8.89 32.60
23.55 

4.87 

Deciduous 
forest 108 9.28 4.36 15.99 16.75 3.16 

Non forest 45 3.74 1.76 6.45 9.34 2.73 

3.9 Litter Carbon Pool 
Forest and plant litter fall in terrestrial systems is an important pathway for returning nutrients to the soil. Litter 
has been defined as one of the carbon pools in ecosystem carbon stock calculations. Since a sample of the 
litter layer is collected from a determined plot, it is sufficient to determine the coefficient for converting the 
sampling area per hectare. Based on forest types, Evergreen forest the value was 1.74 Ct/ha Semi-evergreen 
forest was 0.94 Ct/ha Deciduous forest was 1.04 Ct/ha and Non-forest was 1.03 Ct/ha. The result was similar 
to a study by RUA (2020), which estimated the biomass from turnover leaves in Cambodia. 

Table 13. Litter carbon pool in difference forest type 

Forest 
Types #Cluster Litter(t/ha) Total C 

(Mg/ha) CO2 (Mg/ha) Sd CI (95%) 

Evergreen 
Forest 38 3.70 1.74 6.38 1.31 0.42

Semi-
evergreen 
Forest 

31 2.00 0.94 3.45 0.82 0.29

Deciduous 
Forest 39 2.21 1.04 3.81 1.04 0.33

Non forest 12 2.20 1.03 3.78 1.66 0.94 

3.10 Soil Organic Carbon Pools 
Soil organic carbon is important to terrestrial ecosystems. Here, we present estimates of organic carbon 
stocks in soils of the upper reaches of Stung Treng Province based on soil types. The results show that the 
total organic carbon stock in the different forest types in which the soil layer is located, as well as the C stocks 
for each pool in each of the three layers. The soil depth was 40 cm in each case. Note that the sample was 
taken only from the soil at shallow depth, which contains more organic matter than the soil at depth (see 
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Table 14). Due to the large amount of carbon stored in the soil, soil organic carbon may increase significantly 
based on the different forest types, including 68.49 t/ha for the Evergreen forest, Semi-evergreen forest 63.77 
t/ha Deciduous forest 65.24 t/ha and Non-forest forests 61.30 t/ha.  

Table 14. Soil carbon pool in different forest types 

Forest 
Types #Cluster 

Soil C (Mg/ha) Total C  
(t/ha) Sd CI (95%) 

SL1 SL2 SL3 
Evergreen 
Forest 37   24.93    22.66    20.90        68.49  16.16 5.21 

Semi-
evergreen 
Forest 

39   23.81    20.68    19.28        63.77  14.78 4.64 

Deciduous 
Forest 35   23.85    22.38    19.01        65.24  19.61 6.50 

Non forest 9   25.44    23.95    21.81        61.30  13.74 8.98 

3.11 Total Ecosystem Carbon Stock Assessment in Stung Treng Province 
The study focused on five carbon pools, including aboveground and belowground biomass carbon, 
deadwood carbon pool, litter carbon pool, and SOC. Litter, deadwood, and understory are important carbon 
pools for forest ecosystems and constitute the most important carbon pools in quantifying for national 
emissions reporting. Table 15 illustrates some interesting facts about total ecosystem carbon stocks in 
different forest types. It allows comparisons between the number of different forest types. In Evergreen forest, 
the AGB (114.88 Ct/ha) is higher than forest types followed by Semi-evergreen forests (71.97 Ct/ha). 
Whereas, the BGB (42.51 Ct/ha) in Evergreen forest is also higher followed by Semi-evergreen forests (14.40 
Ct/ha). However, the deadwood of Semi-evergreen forest (8.89 Ct/ha) is similar, compared to Evergreen 
forest (6.91 Ct/ha), and stored higher carbon. The carbon stored in the litter (1.74 Ct/ha) of Evergreen forest 
is higher followed by Deciduous-forest types (1.04 Ct/ha). The SOC stored in Evergreen forests (68.49 Ct/ha) 
is slightly higher, compared to Deciduous forests (65.24 Ct/ha) and Semi-evergreen forests (63.77 Ct/ha), 
followed by Non-forest types (61.30 Ct/ha). Overall, each carbon pool of total ecosystem carbon stock 
indicated that in Evergreen forest (234.53 Ct/ha) is higher than in other forest types, compared to Semi-
evergreen forests (159.97 Ct/ha) and Deciduous forests (115.39 Ct/ha). Finally, Evergreen forest (859.94 
t/ha) has a total CO2 equivalent that is higher, compared to other forest types in Stung Treng province.     

Table 15. Total Ecosystem carbon stock in difference forest type 

Forest 
Types 

AGB 
(Ct/ha) 

BGB 
(Ct/ha) 

Deadwood 
(Ct/ha) 

Litter 
(Ct/ha) 

Soil 
(Ct/ha) 

Total  
(Ct/ha) 

Total  
CO2 
(t/ha) 

Evergreen 
forest 114.88 42.51 6.91 1.74 68.49 234.53 859.94 

Semi-
evergreen 
forest 

71.97 14.40 8.89 0.94 63.77 159.97 586.56 

Deciduous 
forest 37.29 7.46 4.36 1.04 65.24 115.39 423.10 

Non forest 4.35 0.87 1.76 1.03   61.30 69.31 254.14 
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3.12 Other Results 
Table 16 shows the number of species and individuals of seedlings, shrubs, and vines in each sub-plot. The 
results of these surveys were not used to estimate forest biomass. It is expected that these data will be 
utilized in future studies of biodiversity, forest ecosystem and other. 

Table 16. Number of species and individuals of seedling, shrub, climber and sapling 

3.13 Discussions 
Based on the Second Forest Reference Level (FRL) in Cambodia (2021), the national FRL is for the entire 
national territory. The carbon pools included AGB and BGB. Litter, deadwood and soil organic carbon are 
excluded due to the lack of data. The AGB of Semi-evergreen forest (165.23 t/ha) is higher than Evergreen 
forest (133.12 t/ha), while Deciduous forest (70.87 t/ha) and other forests (73.03 t/ha) are similar (Table 18). 
Also, BGB of Evergreen forest (49.26 t/ha) is higher than Semi-evergreen forest (33.05 t/ha), while Deciduous 
forest (14.17 t/ha) and Other forests (14.85 t/ha) are similar respectively. Overall, each carbon pool of the 
Semi-evergreen forests (93.19 Ct/ha) is higher than in other forest types, compared to Evergreen forest 
(85.72 Ct/ha) and Deciduous forests (39.97 Ct/ha) and followed by Other forests (41.30 Ct/ha). Semi-
evergreen forest (341.70 t/ha) has a total CO2 equivalent that is higher, compared to other forest types. 
However, bamboo was excluded from the first and second Cambodia FRL because the area of land cover 
represented bamboo class were very small.   

A study on carbon stock assessment conducted by MoE (2020), the amount of AGB in the evergreen forest 
is higher, compared to the deciduous forest in the study. Amount of AGB in average of deciduous forest and 
evergreen forest was a significantly different as 91 t/ha and 169 t/ha respectively. The result was similar to 
the Cambodia Initial Forest Reference Level (FRL), which the AGB of deciduous forest was 85 t/ha and 
evergreen forest was 163 t/ha (RGC, 2017). Moreover, the results were similar to the study of (Karki et al., 
2016) who estimated the AGB in deciduous forest and evergreen forest in Nepal. Their result found that the 
average AGB in deciduous forest was 116.63 t/ha and evergreen forest was 177.58 t/ha. This result was a 

Forest Type Seedlings Small Shrubs and 
Climbers Sapling Shrubs and 

Climbers 
Species #Tree Species #Tree Species #Tree Species #Tree 

Evergreen forest 190 1,450 37 125 158 1,168 22 45 
Semi- 
evergreen forest 154 1,245 17 69 148 595 13 20 

Deciduous forest 110 760 13 27 86 364 4 10 
Oil palm - - - - - - - - 
Shrubland 5 25 - - 5 16 - - 
Orchard 6 18 1 1 8 21 - - 
Grassland - - - - - - - - 
Abandoned field 14 69 1 4 11 41 1 1 
Barren land - - - - - - - - 
Cropland 3 20 - - 11 17 1 2 
Swidden 
agriculture 3 5 - - 3 7 - - 

Total 318 3,592 56 226 274 2,229 35 78
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slight higher than AGB in deciduous forest in Cambodia because the level of density, height, and DBH. 
However, it was considered in the same category for both study if link to FRL in Cambodia. Overall, the 
estimated total AGB was 130 t/ha (MoE, 2020). The total AGB in the study was included sapling and bamboo. 
Therefore, the estimated value of total AGB was higher than Cambodia FRL, which excluded saplings and 
bamboo. The total AGB in deciduous forest was 149.3 t/ha, equal to 70.2 CO2 equivalent, while the evergreen 
forest was 238.7 t/ha and equal to 112.2 CO2 equivalent. Therefore, the total average AGB from the study 
was 194 t/ha equal to 91.2 CO2 equivalent by including sapling and bamboo.  

Another study conducted by RUA (2020), it showed that litter biomass pool was approximately 1-2 t/ha. The 
evergreen forest had mostly an amount of biomass rather than other forest types in Cambodia. Soil carbon 
pool not yet studied for Upland Forest, Cambodia. It has only mangrove forest in Koh Kong and Preah 
Sihanuk (USAID, 2014).  

The results of forest inventory in Stung Treng indicated that the total carbon in Deciduous forest was 44.75 
t/ha, equal to 164.08 CO2 equivalent, which is lower than Semi-evergreen is 86.37 t/ha, equal to 316.69 CO2 
equivalent (Table 17). Finally, it is concluded that the total carbon in Evergreen forest was 157.39 t/ha, equal 
to 577.10 CO2 equivalent was the highest carbon storage, compared to the National Forest Reference Level 
(FRL). 

Table 17. Result of forest inventory in Stung Treng (AGB, BGB) 

Forest 
Type #Plot AGB  

(t/ha) 
BGB 
(t/ha) 

Total  
Biomass 

(t/ha) 

Total  
Carbon 
(t/ha) 

Total 
CO2 (t/ha) (95% CI) 

Evergreen 
forest 117 244.42 90.44 334.86 157.39 577.10 12% 

Semi-
evergreen 
forest 

90 153.13 30.63 183.76 86.37 316.69 13% 

Deciduous 
forest 108 79.35 15.87 95.22 44.75 164.08 13% 

Non forest 45 9.25 1.85 11.10 5.22 19.14 102 
-196% 

Table 18. Result of National FRL (AGB, BGB) 
Forest Type #Plot AGB BGB Total 

Biomass 
Total  

Carbon 
Total 
CO2e 

(CI) 

Evergreen 
forest 446 133.12 49.26 182.38 85.72 314.30 5% 

Semi-
evergreen 
forest 

49 165.23 33.05 198.28 93.19 341.70 19% 

Deciduous 
forest 132 70.87 14.17 85.04 39.97 146.55 10% 

Other forest 54 73.03 14.85 87.88 41.30 151.43 0% 
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IV. Conclusions and Recommendations 
4.1 Conclusion  

This study provides current estimats of forest biomass and carbon stock in all forest types throughout Stung 
Treng Province in Cambodia, representing important biophysical outcomes of the forest landscape. As this 
is an entry-level initiative, the results and findings of this forest inventory survey need to be cross-checked 
and validated by other research in similar ecological zones. In 2022, a total of 120 clusters or 360 permanent 
observation plots were surveyed with all forest types in natural forests. Vegetation parameters were 
calculated along with total carbon stock separately for the different forest carbon pools, including
aboveground and belowground biomass carbon, deadwood carbon pool, litter carbon pool, and SOC. It can 
be found that the four forest types (Evergreen forest, Semi-evergreen forest, Deciduous forest, and Other 
forest types) can sequester more carbon in the future if the trees have sufficient DBH, which means a greater 
tendency to build biomass and carbon content. In 360 circular plots, 382 species were recorded in the tree 
layer as the main species composition, including: Lagerstroemia calyculata, Vatica odorata, Diospyros 
crumenata, Aporosa planchoniana, Terminalia alata, Xylia xylocarpa, Shorea obtuse, Irvingia malayana, 
Nauclea orientalis, Cratoxylum cochinchinense were the dominant tree species in the fourth forest type based 
on density. 

The carbon stock density of Evergreen forest (234.53 Ct/ha) was higher than that of Semi-evergreen forest 
(159.97 Ct/ha), Deciduous forest (115.39 Ct/ha) and Non-forest (69.31 Ct/ha) in Table 15. The results of 
AGB were a significant difference from the second Cambodia FRL as the value of carbon stock was 85.72 
Ct/ha for Evergreen forest, 93.19 Ct/ha for Semi-evergreen, 39.97 Ct/ha for Deciduous forest and 41.30 Ct/ha 
for Non forest (excluding stumps, fallen dead wood and bamboo) (Table 18). Overall, each carbon pool of 
the total ecosystem carbon stock shows that in Evergreen forest (234.53 Ct/ha), equivalent to 859.94 t/ha, 
has heigherCO2 equivalent than the other forest types in Stung Treng province. The results will support the 
government’s strategy in terms of sustainable management of the forest sector in Cambodia.

In conclusion, the total carbon in Evergreen Forest was 157.39 t/ha, equal to 577.10 CO2 equivalents was 
the highest carbon storage in the study, compared to the National Forest Reference Level (FRL). 

4.2 Recommendation 
When conducting a study in Stung Treng province, the finding results identified some weak points of the 
survey method as a main area of concern. This lack of data comparison from different sources, particularly 
the soil study was most needed. Given these findings, we proposed improving a field manual due to lack of 
some details of survey methods that would achieve the following:  

 A method to measure parts of illegally cut timbers. This should integrate into the field manual;  
 The results of AGB for each forest type indicate a different trend compared to FRL data. Another 

study should support and check the data of FRL in future study; 
 When conducting the whole scale of forestry, the quality of FRL should be considered;  
 A study should encourage academia to continue studying in terms of capacity building of human 

resources, and the data could be available for academic purposes; 
 The results of the study should contribute to GHG inventory in Cambodia, together with both national 

GHG inventory and BUR; and 
 Should have other studies in different provinces to see how the data is comparatively collected. 
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V. Challenges and Lessons learned  
5.1 Challenges 

Despite the fact that the RUA team, which is well experienced in forest research in Cambodia, foresaw the 
obstacles and took certain actions, the following difficulties arose during the field survey. The information is 
shared as it will contribute to the development of future NFI implementation plans. 

 Some clusters are inaccessible due to inaccessible roads and it is a very high risk to walk through 
the mountainous area with very steep slopes. 

 Spending a long time to find the target clusters, as the result of no access road, very stony steep 
slope road in Siem Pang area. The team cannot use motorized machinery (e.g. hand tractor) to 
transport the survey equipment, material, fuel, and foods to some clusters. Therefore, using 
motorbikes was a good option; however, there was a limitation on transportation, so, the team must 
go back to the village for buying food, fuel, etc. Sometimes, motorbikes were broken during the 
working time. 

 The site camp is normally located near the water sources (e.g. canal or stream). Sometimes it was 
quite far from target clusters, so the team returns back to the site camp mostly arriving at night 
time. 

 During the survey field, the team encountered illegal logging activities where they were cutting; 
however, the team informed that it was a study conducted by the university for the national 
inventory data. Then, they understood what the explanation was and agreed to stay together in the 
forest for different purposes.  

 Some clusters were located in the company, and the team entered without any permission. 
 Some clusters are located in Evergreen forests or hilly areas near the water source where there 

were some wild pig mites, snakes, or other insects biting the team. 
 A few days of forest fire during the dry season, particularly for the cluster or plots local in 

Deciduous forest (dry open forest) were a lot of Vietnamosasa pusilla available. 
 One cluster is located at another side of the river, where there was no bridge or ferry, so the team 

must rent the local small boat to reach the cluster. It was a high risk since most of the team 
members could not swim and the boat have no safety swimming suit. 

 Transceiver was short distance making us difficult to contact our team members just only from one 
plot to another plot in the same clusters. Lost the team members in the forest. 

 Difficult to find local guides to join us as they did not know the tree name or road accessibility. 

5.2 Lessons learned  
Lessons learned were implemented to make the field survey efficient and smooth. 

 Building capacity of the survey team, including pre-survey phase and building good networking with 
local guides and forest rangers through being friendly, kind and share something with them, and 
also enjoy what they coordinated in the field. 

 Strong coordination from the MOE, particularly the facilitation of DoE, PDAFF, and FA to CPAs and 
CFs 

 Knowledge sharing including culture and language among the teams and others 
 Participation at all levels, particularly local authorities always collaborated with the team to work in 

the areas where the clusters are located in. 
 Leadership in teamwork to achieve the assigned tasks and collaboration by team members 
 Preparation with maps included Google Earth maps, CF maps, CPA maps. 
 Meeting with Director of CPAs and CF leaders for interviewing on the current situation.
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Appendix 1 Detail Schedule 
 D1 D2 D3 D4 D5 D6 D7 D8 D9 D10 D11 D12 D13 D14 D15 D16 D17 D18 D19 D20 D21 D22 D23 D24 D25 D26 D27 D28 D29 D30 D31 D32 D33 D34 D35 D36 D37 D38 D39 D40 D41 D42 D43 D44 D45 D46 D47 D48

1 Travel from PP to Stung Treng
2 Leave Stung Treng to cluster 1
3 Setup plot in cluster 1
4 Travel from cluster 1 to cluster 2
5 Setup plot in cluster 2 and travel to cluster 3
6 Setup plot in cluster 3 
7 Travel from cluster 3 to cluster 4
8 Setup plot in clusters 4 and preparation samples
9 Exit to village (bring sample to village and  send to PP)

10 Travel from the village to cluster 5
11 Setup plot in cluster 5
12 Travel from cluster 5 to cluster 6
13 Setup plot in cluster 6 and travel to cluster 7
14 Setup plot in cluster 7
15 Travel from cluster 7 to cluster 8
16 Setup plot in cluster 8 and travel to cluster 9
17 Exit to village (bring sample to village and send to PP)
18 Travel from the village to cluster 9
19 Setup plot in cluster 9
20 Travel from cluster 9 to cluster 10
21 Setup plot in cluster 10 and travel to cluster 11
22 Setup plot in cluster 11
23 Travel from cluster 11 to cluster 12
24 Setup plot in cluster 12 and travel to cluster 13
25 Exit to village (bring sample to village and send to PP)
26 Travel from the village to clusters13
27 Setup plot in clusters 13
28 Travel from cluster 13 to cluster 14
29 Setup plot in cluster 14 and travel to cluster 15
30 Setup plot in cluster 15
31 Travel from cluster 15 to cluster 16
32 Setup plot in cluster 16 and travel to cluster 17
33 Exit to village (bring sample to village and send to PP)
34 Travel from the village to cluster 17
35 Setup plot in cluster 17
36 Travel from cluster 17 to cluster 18
37 Setup plot in cluster 18 and travel to cluster 19
38 Setup plot in cluster 19
39 Travel from cluster 19 to cluster 20
40 Setup plot in cluster 20 and travel to cluster 21
41 Setup plot in cluster 21
42 Travel from cluster 21 to cluster 22
43 Setup plot in cluster 22
44 Travel from clusters22 to clusters23
45 Setup plot in cluster 23
46 Travel from cluster 23 to cluster 24
47 Travel back to Stung Treng City and cheek all data
48 Travel from Stung treng to Phnom Penh

***Note: Each team will conduct 24 clusters (24*5=120 Clusters)

Activities N0
DAYS

App1-8
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Appendix 2 Weekly reports
KINGDOM OF CAMBODIA

NATION  RELIGION  KING

3

Royal University of Agriculture
Center for Agricultural and Environmental Studies

Leader's name Team (T1-5)
Departure 

time 
Arrival time

Time start 
working

Time end 
working

Cluster No.
Completed 

Plot (Center, 
North, East)

Soil Litter Weather Remarks

14-15 Jan 2022 Fri Yorn Chomroeun T4 7:10 18:13 13:15 15:15 60037 C, N, E Taken Taken Cloudy
14-15 Jan 2022 Fri, Sat Sok Pheak T1 N/A N/A N/A N/A 60043 C, N, E Taken Taken Cloudy
14-15 Jan 2022 Fri-Sat Horn Sarun T2 N/A N/A 7:00 17:00 60055 C, N, E Taken Taken Clear
14-15 Jan 2022 Fri-Sat Thav Sopheak T3 7:00 18:05 14:20 16:20 67081 C, N, E Taken Taken Cloudy
14-15 Jan 2022 Fri-Sat Sum Dara T5 N/A N/A 7:00 17:30 67087 C, N, E Taken Taken Cloudy

15-Jan-22 Sat Horn Sarun T2 N/A N/A N/A N/A 63571 N/A N/A N/A N/A Inaccessible due to military station and mine
16-Jan-22 Sun Sok Pheak; Yorn Chomroeun T1 & T4 7:13 20:45 11:18 16:29 56533 C (T1), N, E (T4) Taken Taken Cloudy Joint team 1 and team 4
16-Jan-22 Sun Sum Dara T5 N/A N/A 6:50 17:18 56545 C, N, E Taken Taken Cloudy
16-Jan-22 Sun Thav Sopheak T3 6:30 18:30 11:00 16:00 60061 C, N, E Taken Taken Cloudy
16-Jan-22 Sun Horn Sarun T2 N/A N/A 6:50 16:00 63541 C, N, E Taken Taken Clear
17-Jan-22 Mon Sum Dara T5 N/A N/A N/A N/A 81109 C, N, E Taken Taken Cloudy
17-Jan-22 Mon Horn Sarun T2 N/A N/A N/A N/A 81115 C, N, E Taken Taken Clear Chamkar Leu commune
17-Jan-22 Mon Thav Sopheak T3 6:30 18:00 8:05 17:00 84613 C, N, E Taken Taken Cloudy Moving from Phnom Prachom Met to Rumdeng village
17-Jan-22 Mon Yorn Chomroeun T4 7:30 12:45 N/A N/A N/A N/A Cloudy Moving from Chumrok Sat CF to Anlong Chrey village
17-Jan-22 Mon Sok Pheak T1 7:30 12:45 N/A N/A N/A N/A Cloudy Moving from Chumrok Sat CF to Anlong Chrey village
18-Jan-22 Tue Yorn Chomroeun T4 6:30 17:20 9:21 16:25 77581 C, N, E Taken Taken Cloudy
18-Jan-22 Tue Sok Pheak T1 7:00 18:00 9:30 16:40 77587 C, N, E Taken Taken Cloudy
18-Jan-22 Tue Horn Sarun T2 N/A N/A N/A N/A 84619 C, N, E Taken Taken Clear Chamkar Leu commune
18-Jan-22 Tue Sum Dara T5 N/A N/A 6:45 17:30 84625 C, N, E Taken Taken Cloudy
18-Jan-22 Tue Thav Sopheak; Sum Dara T3 & T5 N/A N/A N/A N/A N/A N/A N/A N/A Cloudy Join team 2 and team 5
19-Jan-22 Wed Yorn Chomroeun T4 6:40 19:45 8:30 16:35 74071 C, N, E Taken Taken Cloudy Moving from Anlong Chrey village to Sim Bok village (Prey Lang)
19-Jan-22 Wed Sok Pheak T1 7:15 19:10 8:30 16:00 74077 C, N, E Taken Taken Cloudy Moving from Anlong Chrey village to Sim Bok village (Prey Lang)
19-Jan-22 Wed Sum Dara T5 6:30 18:00 N/A N/A N/A N/A Moving from Rumdeng village to Spong village (Prey Lang)
19-Jan-22 Wed Thav Sopheak T3 6:30 18:00 N/A N/A N/A N/A N/A N/A Cloudy Moving from Rumdeng village to Spong village (Prey Lang)
19-Jan-22 Wed Horn Sarun T2 N/A N/A N/A N/A N/A N/A N/A N/A Moving from Romdeng to Spong village
20-Jan-22 Thu Thav Sopheak T3 6:45 18:20 8:50 17:09 88105 C, N, E Taken Taken Cloudy
20-Jan-22 Thu Horn Sarun T3 N/A N/A N/A N/A 91615 C, N, E Taken Taken Clear Spong village
20-Jan-22 Thu Sum Dara T5 N/A N/A 6:45 17:55 95125 C, N, E Taken Taken Clear Sterng Prong
21-Jan-22 Fri Thav Sopheak T3 6:30 18:00 10:49 16:30 81085 C, N, E Taken Taken Cloudy
21-Jan-22 Fri Horn Sarun T2 N/A N/A N/A N/A 91621 C, N, E Taken Taken Clear Krobey Mouy village
22-Jan-22 Sat Thav Sopheak T3 6:45 18:05 8:53 16:30 84595 C, N, E Taken Taken Cloudy
22-Jan-22 Sat Horn Sarun T2 N/A N/A N/A N/A 91627 C, N, E Taken Taken Clear Ansong village
22-Jan-22 Sat Sum Dara T5 N/A N/A 6:00 17:00 98641 C, N, E Taken Taken Cloudy Core zone in Prey Long
22-Jan-22 Sat Sok Pheak T1 7:00 19:00 10:00 16:40 102163 C, N, E Taken Taken Cloudy
22-Jan-22 Sat Yorn Chomroeun T4 6:30 19:46 8:30 17:30 102169 C, N, E Taken Taken Cloudy
23-Jan-22 Sun Sok Pheak T1 7:00 19:00 10:00 16:30 98647 C, N, E Taken Taken Cloudy
23-Jan-22 Sun Yorn Chomroeun T4 6:30 19:55 8:20 17:10 105679 C, N, E Taken Taken Cloudy

Date

SUMMARY REPORT OF NATIONAL FOREST INVENTORY IN STUENG TRENG PROVINCE

THE FOREST INVENTORY SURVEY FOR THE PROJECT FOR NATIONAL AND SUB-NATIONAL CAPACITY 
DEVELOPMENT FOR SUSTAINABLE NATURAL RESOURCE MANAGEMENT 

Supported by Japanese International Coorperation Agency (JICA)
Period of Report : 14 January to 18 February 2022

23-Jan-22 Sun Thav Sopheak T3 7:00 16:00 N/A N/A N/A N/A N/A N/A Cloudy Moving from Spong village to Siem Bok sub-station
23-Jan-22 Sun Horn Sarun T2 N/A N/A N/A N/A N/A N/A N/A N/A Moving from Spong to Siem Bok sub-station
23-Jan-22 Sun Sum Dara T5 N/A N/A 7:00 17:00 N/A N/A N/A N/A Moved to Siem Bouk Sub-station
24-Jan-22 Mon Sok Pheak T1 7:15 20:13 11:16 16:45 95143 C, N, E Taken Taken Cloudy
24-Jan-22 Mon Yorn Chomroeun T4 6:45 18:45 8:55 17:25 95149 C, N, E Taken Taken Cloudy
24-Jan-22 Mon Thav Sopheak T3 7:00 18:00 8:00 17:00 98671 C, N, E Taken Taken Cloudy
24-Jan-22 Mon Horn Sarun T2 N/A N/A N/A N/A 102187 C, N, E Taken Taken Clear Siem Bok
25-Jan-22 Tue Sok Pheak T1 7:23 19:45 1:30 16:35 95137 C, N, E Taken Taken Cloudy Travel from Sim Bok village to Daung village 
25-Jan-22 Tue Sum Dara T5 N/A N/A 6:42 17:23 95155 C, N, E Taken Taken Cloudy Siem Bok
25-Jan-22 Tue Thav Sopheak T3 6:30 19:00 9:30 17:00 102175 C, N, E Taken Taken Cloudy
25-Jan-22 Tue Horn Sarun T2 N/A N/A N/A N/A 102181 C, N, E Taken Taken Clear Siem Bok
26-Jan-22 Wed Sok Pheak T1 6:20 2:30 8:45 13:30 91633 C, N, E Taken Taken Cloudy Travel from Daung to Sim Bok village
26-Jan-22 Wed Sum Dara T5 N/A N/A 6:50 17:18 98665 C, N, E Taken Taken Cloudy Siem Bok

26-Jan-22 Wed Thav Sopheak T3 6:30 N/A N/A N/A 105685 N/A N/A N/A N/A
Inaccessable due to deep slope, mountainous area, elephant 
settlement and many illigal activities

26-Jan-22 Wed Horn Sarun T2 N/A N/A N/A N/A 105691 C, N, E Taken Taken Clear Siem Bok
27-Jan-22 Thu Sum Dara T5 N/A N/A N/A N/A N/A N/A N/A N/A N/A Team retreat in city and have a meeting with JICA
27-Jan-22 Thu Yorn Chomroeun T4 N/A N/A N/A N/A N/A N/A N/A N/A N/A Team retreat in city and have a meeting with JICA
27-Jan-22 Thu Sok Pheak T1 N/A N/A N/A N/A N/A N/A N/A N/A N/A Team retreat in city and have a meeting with JICA
27-Jan-22 Thu Thav Sopheak T3 N/A N/A N/A N/A N/A N/A N/A N/A N/A Team retreat in city and have a meeting with JICA
27-Jan-22 Thu Horn Sarun T2 N/A N/A N/A N/A N/A N/A N/A N/A N/A Team retreat in city and have a meeting with JICA
28-Jan-22 Fri Sum Dara T5 N/A N/A N/A N/A N/A N/A N/A N/A N/A Team moving from city to Siem Pang
28-Jan-22 Fri Yorn Chomroeun T4 N/A N/A N/A N/A N/A N/A N/A N/A N/A Team moving from city to Siem Pang
28-Jan-22 Fri Sok Pheak T1 N/A N/A N/A N/A N/A N/A N/A N/A N/A Team moving from city to Siem Pang
28-Jan-22 Fri Horn Sarun T2 N/A N/A N/A N/A N/A N/A N/A N/A N/A Team moving from city to Siem Pang
28-Jan-22 Fri Thav Sopheak T3 N/A N/A N/A N/A N/A N/A N/A N/A N/A Team moving from city to Siem Pang
29-Jan-22 Sat Thav Sopheak T3 6:30 18:30 10:30 17:00 42571 C, N, E Taken Taken Cloudy Complete
29-Jan-22 Sat Horn Sarun T2 N/A N/A N/A N/A 46075 C, N, E Taken Taken Clear Siem Pang

29-Jan-22 Sat Sok Pheak, Yorn Chomroeun T1 &T4 6:30 18:42 7:15 16:30 49603 C, N, E Taken Taken Cloudy
Joint group working to complet this cluster due to move from Siem 
Pang to Orveng cross the cluster and decided to work together  

29-Jan-22 Sat Sum Dara T5 N/A N/A N/A N/A N/A N/A N/A N/A N/A Moved to Chantok village
30-Jan-22 Sun Thav Sopheak T3 6:45 18:15 9:30 4:45 46081 C, N, E Taken Taken Raining Complete
30-Jan-22 Sun Sum Dara T5 N/A N/A N/A N/A 49597 C, N, E Taken Taken Cloudy
30-Jan-22 Sun Sok Pheak T1 7:20 18:30 8:50 10:15 53113 C, N, E Taken Taken Sunny
30-Jan-22 Sun Yorn Chomroeun T4 6:30 19:15 9:15 16:50 56623 C, N, E Taken Taken Cloudy
30-Jan-22 Sun Horn Sarun T2 N/A N/A N/A N/A N/A N/A N/A N/A N/A Move location
31-Jan-22 Mon Thav Sopheak T3 6:30 20:00 11:00 18:00 49591 C, N, E Taken Taken Raining Complete
31-Jan-22 Mon Horn Sarun T2 N/A N/A N/A N/A 53101 C, N, E Taken Taken Clear Siem Pang
31-Jan-22 Mon Sum Dara T5 N/A N/A N/A N/A 53107 C, N, E Taken Taken Cloudy
31-Jan-22 Mon Yorn Chomroeun T4 6:15 20:20 9:22 17:27 56629 C, N, E Taken Taken Cloudy
31-Jan-22 Mon Sok Pheak T1 7:30 18:25 10:48 13:10 60139 C, N, E Taken Taken Sunny
1-Feb-22 Tue Yorn Chomroeun T4 6:15 19:32 9:15 16:45 63643 C, N, E Taken Taken Cloudy
1-Feb-22 Tue Sok Pheak T1 8:12 12:05 9:20 12:05 63649 C, N, E Taken Taken Sunny
1-Feb-22 Tue Sum Dara T5 7:00 14:35 N/A N/A N/A N/A N/A N/A N/A Moved to forest near to cluster
1-Feb-22 Tue Horn Sarun T2 N/A N/A N/A N/A N/A N/A N/A N/A N/A Move location
1-Feb-22 Tue Thav Sopheak T3 6:30 N/A N/A N/A N/A N/A N/A N/A N/A Moving from cluster to cluster
2-Feb-22 Wed Sok Pheak T1 9:30 17:00 14:30 17:00 53089 C, N, E Taken Taken Sunny
2-Feb-22 Wed Sum Dara T5 7:00 18:05 12:07 4:55 56611 C, N, E Taken Taken Cloudy
2-Feb-22 Wed Horn Sarun T2 N/A N/A N/A N/A 56617 C, N, E Taken Taken Clear Siem Pang
2-Feb-22 Wed Thav Sopheak T3 6:30 18:15 8:30 16:10 60121 C, N, E Taken Taken Cloudy Complete
3-Feb-22 Thu Sok Pheak T1 7:25 17:25 13:02 17:25 56599 C, N, E Taken Taken Sunny

3-Feb-22 Thu Yorn Chomroeun T4 6:15 20:33 9:30 17:20 60109 C, N, E Taken Taken Cloudy

3-Feb-22 Thu Thav Sopheak T3 6:30 19:15 13:05 17:30 60127 C, N, E Taken Taken Cloudy Complete

3-Feb-22 Thu Sum Dara T5 6:28 18:03 9:32 17:23 63631 C, N, E Taken Taken Cloudy

3-Feb-22 Thu Horn Sarun T2 N/A N/A N/A N/A 63637 C, N, E Taken Taken Clear Siem Pang

4-Feb-22 Fri Horn Sarun T2 N/A N/A N/A N/A 49585 C, N, E Taken Taken Clear Siem Pang
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4-Feb-22 Fri Thav Sopheak T3 6:30 18:30 10:30 17:30 53095 C, N, E Taken Taken Cloudy Complete

4-Feb-22 Fri Sok Pheak T1 7:40 19:40 15:00 18:10 63619 C, N, E Taken Taken Sunny

4-Feb-22 Fri Yorn Chomroeun T4 6:10 18:52 8:32 16:38 67129 C, N, E Taken Taken Cloudy

4-Feb-22 Fri Sum Dara T5 6:43 5:49 14:07 16:20 67147 C, N, E Taken Taken Cloudy

5-Feb-22 Sat Sum Dara T5 6:52 17:27 8:34 15:18 70663 C, N, E Taken Taken Cloudy

5-Feb-22 Sat Yorn Chomroeun T4 N/A N/A N/A N/A N/A N/A N/A N/A N/A Day off

5-Feb-22 Sat Thav Sopheak T3 6:30 16:30 N/A N/A N/A N/A N/A N/A N/A Moving from cluster to cluster

5-Feb-22 Sat Horn Sarun T2 N/A N/A N/A N/A N/A N/A N/A N/A N/A Move location

6-Feb-22 Sun Horn Sarun T2 N/A N/A N/A N/A 56605 C, N, E Taken Taken Clear Siem Pang

6-Feb-22 Sun Thav Sopheak T3 6:30 18:13 10:01 16:15 60115 C, N, E Taken Taken Cloudy Complete

6-Feb-22 Sun Sum Dara T5 6:18 16:50 8:22 14:55 70657 C, N, E Taken Taken Cloudy Moved to Siem Pang

6-Feb-22 Sun Sok Pheak T1 N/A N/A N/A N/A N/A N/A N/A N/A N/A Day off

6-Feb-22 Sun Yorn Chomroeun T4 N/A N/A N/A N/A N/A N/A N/A N/A N/A Day off

7-Feb-22 Mon Sok Pheak, Yorn Chomroeun T1 &T4 8:00 18:30 14:30 16:30 42577 C, E, N Taken Taken Cloudy

7-Feb-22 Mon Horn Sarun T2 N/A N/A N/A N/A 63625 C, N, E Taken Taken Clear Siem Pang

7-Feb-22 Mon Thav Sopheak T3 6:35 19:38 11:03 17:03 67135 C, N, E Taken Taken Clear Complete

7-Feb-22 Mon Sum Dara T5 N/A N/A N/A N/A N/A N/A N/A N/A N/A Move from Siem Pang to cluster

8-Feb-22 Tue Sum Dara T5 6:40 19:40 9:59 17:00 32041 C, N, E Taken Taken Cloudy Ochanthong river

8-Feb-22 Tue Sok Pheak T1 6:30 1 N/A N/A 32053 N/A N/A N/A Cloudy
Inaccessible due to no access road and it is very high risk to walk 
through the mountainous area with very steep slope

8-Feb-22 Tue Yorn Chomroeun T4 6:15 17:45 N/A N/A 35563 N/A N/A N/A N/A
Inaccessible due to no access road and it is very high risk to walk 
through the mountainous area with very steep slope

8-Feb-22 Tue Thav Sopheak T3 5:45 19:08 13:13 18:30 49615 C, N, E Taken Taken Cloudy Complete

8-Feb-22 Tue Horn Sarun T2 N/A N/A N/A N/A N/A N/A N/A N/A N/A Day off

9-Feb-22 Wed Sum Dara T5 6:30 17:43 9:00 16:25 35551 C, N, E Taken Taken Cloudy Ochay river

9-Feb-22 Wed Sok Pheak T1 7:15 18:45 11:30 16:30 39073 E Taken Taken Cloudy
Plot C, N is inaccessible due to the plot C is located in very high steep 
slope wich is very high risk to get in, whereas the plot N is located in 

9-Feb-22 Wed Yorn Chomroeun T4 6:18 18:20 8:57 4:12 42583 C, N, E Taken Taken Cloudy

9-Feb-22 Wed Horn Sarun T2 N/A N/A N/A N/A 42601 C, N, E Taken Taken Clear Siem Pang

9-Feb-22 Wed Thav Sopheak T3 6:43 19:44 7:35 4:30 49609 C, N, E Taken Taken Cloudy Complete
10-Feb-22 Thu Sum Dara T5 6:18 19:30 11:00 17:18 28531 C, N, E Taken Taken Cloudy Orthmorlouy river
10-Feb-22 Thu Sok Pheak, Yorn Chomroeun T1 &T4 7:10 18:45 10:30 15:00 39067 C, N, E Taken Taken Cloudy
10-Feb-22 Thu Horn Sarun T2 N/A N/A N/A N/A 46099 C, N, E Taken Taken Clear Siem Pang
10-Feb-22 Thu Thav Sopheak T3 6:19 17:50 9:15 16:15 46111 C, N, E Taken Taken Cloudy Complete

11-Feb-22 Fri Yorn Chomroeun T4 6:10 17:50 N/A N/A 32047 N/A N/A N/A Cloudy
Inaccessible due to no access road and it is very high risk to walk 
through the mountainous area with very steep slope

11-Feb-22 Fri Sok Pheak T1 7:30 18:30 10:30 16:30 35557 C, N, E Taken Taken Cloudy
11-Feb-22 Fri Sum Dara T5 7:00 19:18 11:10 17:54 39061 C, N, E Taken Taken Cloudy Ochay river
11-Feb-22 Fri Horn Sarun T2 N/A N/A N/A N/A 42589 C, N, E Taken Taken Clear Siem Pang
11-Feb-22 Fri Thav Sopheak T3 6:32 18:18 11:09 17:30 42595 C, N, E Taken Taken Cloudy Complete
12-Feb-22 Sat Sum Dara T5 6:48 12:26 N/A N/A 25021 N/A N/A N/A N/A Inassessable due to restrict area , military or border area

12-Feb-22 Sat Yorn Chomroeun T4 6:30 17:30 N/A N/A 28537 N/A N/A N/A Clear
Inaccessible due to no available access road and it is very high risk to 
walk through the very steep slope mountainous area 
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Appendix 3 Summary report of complete clusters

Royal University of Agriculture
Center for Agricultural and Environmental Studies

TYPE CLUSTER PLOT COL ROW NAME SelectFiel NewC
luster

Mangroves
_

Metsa Juridition FNF IPCC IPPC_nu
m

FRL_Classe FNF_Cod TCC Flag LAT LON UTM_Y UTM_X Remark

Upla 28531 2 451 49 28531-2 1 1 0 1 MoE Forest Forest 1 Evergreen forest 1 Dense 1 14.3396871 106.4585125 1519690.48 657286.80
Upla 28531 3 451 49 28531-3 1 0 0 1 MoE Forest Forest 1 Evergreen forest 1 Dense 1 14.3387775 106.4594337 1519690.48 657386.80
Upla 28531 1 451 49 28531-1 1 0 0 1 MoE Forest Forest 1 Evergreen forest 1 Dense 1 14.3387832 106.4585066 1519690.48 657286.80
Upla 32041 2 451 55 32041-2 1 1 0 1 MoE Forest Forest 1 Semi-evergreen forest 1 Dense 1 14.2854542 106.4581625 1519690.48 657286.80
Upla 32041 3 451 55 32041-3 1 0 0 1 MoE Forest Forest 1 Semi-evergreen forest 1 Dense 1 14.2845447 106.4590835 1519690.48 657386.80
Upla 32041 1 451 55 32041-1 1 0 0 1 MoE Forest Forest 1 Semi-evergreen forest 1 Dense 1 14.2845503 106.4581567 1519690.48 657286.80
Upla 35551 2 451 61 35551-2 1 1 0 1 MoE Forest Forest 1 Evergreen forest 1 Dense 1 14.2312211 106.4578140 1573790.45 657286.80
Upla 35551 3 451 61 35551-3 1 0 0 1 MoE Forest Forest 1 Evergreen forest 1 Dense 1 14.2303116 106.4587348 1573690.45 657386.80
Upla 35551 1 451 61 35551-1 1 0 0 1 MoE Forest Forest 1 Evergreen forest 1 Dense 1 14.2303172 106.4578082 1573690.45 657286.80
Upla 35557 2 457 61 35557-2 1 1 0 1 Forest Forest 1 Evergreen forest 1 Dense 1 14.2308754 106.5134114 1573790.45 663286.80
Upla 35557 3 457 61 35557-3 1 0 0 1 Forest Forest 1 Evergreen forest 1 Dense 1 14.2299656 106.5143320 1573690.45 663386.80
Upla 35557 1 457 61 35557-1 1 0 0 1 Forest Forest 1 Evergreen forest 1 Dense 1 14.2299715 106.5134054 1573690.45 663286.80
Upla 35575 2 475 61 35575-2 1 1 0 1 MoE Forest Forest 1 Bamboo 1 Dense 1 14.2297607 106.6801945 1573790.47 681286.79
Upla 35575 3 475 61 35575-3 1 0 0 1 MoE Forest Forest 1 Bamboo 1 Dense 1 14.2288504 106.6811144 1573690.47 681386.79
Upla 35575 1 475 61 35575-1 1 0 0 1 MoE Forest Forest 1 Bamboo 1 Dense 1 14.2288569 106.6801878 1573690.47 681286.79
Upla 35581 2 481 61 35581-2 1 1 0 1 MoE Forest Forest 1 Semi-evergreen forest 1 Dense 1 14.2293632 106.7357856 1519690.48 687286.79
Upla 35581 3 481 61 35581-3 1 0 0 1 MoE Forest Forest 1 Bamboo 1 Dense 1 14.2284527 106.7367052 1519690.48 687386.79
Upla 35581 1 481 61 35581-1 1 0 0 1 MoE Forest Forest 1 Bamboo 1 Dense 1 14.2284595 106.7357787 1519690.48 687286.79
Upla 39061 2 451 67 39061-2 1 1 0 0 Forest Forest 1 Semi-evergreen forest 1 Medium 1 14.1769877 106.4574669 1567790.45 657286.81
Upla 39061 3 451 67 39061-3 1 0 0 0 Forest Forest 1 Semi-evergreen forest 1 Dense 1 14.1760782 106.4583875 1567690.45 657386.81
Upla 39061 1 451 67 39061-1 1 0 0 0 Forest Forest 1 Semi-evergreen forest 1 Medium 1 14.1760838 106.4574611 1567690.45 657286.81
Upla 39067 2 457 67 39067-2 1 1 0 0 Forest Forest 1 Semi-evergreen forest 1 Dense 1 14.1766434 106.5130511 1567790.45 663286.81
Upla 39067 3 457 67 39067-3 1 0 0 0 Forest Forest 1 Semi-evergreen forest 1 Dense 1 14.1757337 106.5139715 1567690.45 663386.81
Upla 39067 1 457 67 39067-1 1 0 0 0 Forest Forest 1 Semi-evergreen forest 1 Dense 1 14.1757395 106.5130451 1567690.45 663286.81
Upla 39073 2 463 67 39073-2 1 1 0 1 Forest Forest 1 Evergreen forest 1 Dense 1 14.1762862 106.5686339 1567790.46 669286.80
Upla 39073 3 463 67 39073-3 1 0 0 1 Forest Forest 1 Evergreen forest 1 Dense 1 14.1753762 106.5695540 1567690.46 669386.80
Upla 39073 1 463 67 39073-1 1 0 0 1 Forest Forest 1 Evergreen forest 1 Dense 1 14.1753823 106.5686277 1567690.46 669286.80
Upla 39085 2 475 67 39085-2 1 1 0 1 Forest Forest 1 Evergreen forest 1 Dense 1 14.1755331 106.6797946 1567790.47 681286.80
Upla 39085 3 475 67 39085-3 1 0 0 1 Forest Forest 1 Evergreen forest 1 Dense 1 14.1746228 106.6807142 1567690.47 681386.80
Upla 39085 1 475 67 39085-1 1 0 0 1 Forest Forest 1 Evergreen forest 1 Dense 1 14.1746293 106.6797879 1567690.47 681286.80
Upla 39091 2 481 67 39091-2 1 1 0 1 Forest Forest 1 Evergreen forest 1 Dense 1 14.1751372 106.7353724 1519690.48 687286.79
Upla 39091 3 481 67 39091-3 1 0 0 1 Forest Forest 1 Evergreen forest 1 Dense 1 14.1742268 106.7362918 1519690.48 687386.79
Upla 39091 1 481 67 39091-1 1 0 0 1 Forest Forest 1 Evergreen forest 1 Dense 1 14.1742335 106.7353655 1519690.48 687286.79
Upla 42571 2 451 73 42571-2 1 1 0 1 Forest Forest 1 Deciduous forest 1 Medium 1 14.1227541 106.4571213 1561790.45 657286.81
Upla 42571 3 451 73 42571-3 1 0 0 1 Forest Forest 1 Deciduous forest 1 Medium 1 14.1218446 106.4580417 1561690.45 657386.81
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Upla 42571 1 451 73 42571-1 1 0 0 1 Forest Forest 1 Deciduous forest 1 Medium 1 14.1218502 106.4571155 1561690.45 657286.81
Upla 42577 2 457 73 42577-2 1 1 0 1 Forest Forest 1 Deciduous forest 1 Dense 1 14.1224111 106.5126924 1561790.46 663286.81
Upla 42577 3 457 73 42577-3 1 0 0 1 Forest Forest 1 Deciduous forest 1 Medium 1 14.1215014 106.5136126 1561690.46 663386.81
Upla 42577 1 457 73 42577-1 1 0 0 1 Forest Forest 1 Deciduous forest 1 Medium 1 14.1215072 106.5126864 1561690.46 663286.81
Upla 42583 2 463 73 42583-2 1 1 0 0 Forest Forest 1 Semi-evergreen forest 1 Dense 1 14.1220553 106.5682619 1561790.46 669286.81
Upla 42583 3 463 73 42583-3 1 0 0 0 Forest Forest 1 Semi-evergreen forest 1 None 1 14.1211454 106.5691819 1561690.46 669386.81
Upla 42583 1 463 73 42583-1 1 0 0 0 Forest Forest 1 Semi-evergreen forest 1 Dense 1 14.1211515 106.5682557 1561690.46 669286.81
Upla 42589 2 469 73 42589-2 1 1 0 1 Forest Forest 1 Semi-evergreen forest 1 Dense 1 14.1216867 106.6238299 1561790.47 675286.80
Upla 42589 3 469 73 42589-3 1 0 0 1 Forest Forest 1 Semi-evergreen forest 1 Dense 1 14.1207766 106.6247496 1561690.47 675386.80
Upla 42589 1 469 73 42589-1 1 0 0 1 Forest Forest 1 Semi-evergreen forest 1 Dense 1 14.1207829 106.6238235 1561690.47 675286.80
Upla 42595 2 475 73 42595-2 1 1 0 1 Forest Forest 1 Evergreen forest 1 Dense 1 14.1213052 106.6793963 1561790.47 681286.80
Upla 42595 3 475 73 42595-3 1 0 0 1 Forest Forest 1 Evergreen forest 1 Dense 1 14.1203950 106.6803158 1561690.47 681386.80
Upla 42595 1 475 73 42595-1 1 0 0 1 Forest Forest 1 Evergreen forest 1 Dense 1 14.1204014 106.6793897 1561690.47 681286.80
Upla 42601 2 481 73 42601-2 1 1 0 1 Forest Forest 1 Evergreen forest 1 Dense 1 14.1209110 106.7349610 1519690.48 687286.80
Upla 42601 3 481 73 42601-3 1 0 0 1 Forest Forest 1 Evergreen forest 1 Dense 1 14.1200005 106.7358802 1519690.48 687386.80
Upla 42601 1 481 73 42601-1 1 0 0 1 Forest Forest 1 Evergreen forest 1 Dense 1 14.1200072 106.7349541 1519690.48 687286.80
Upla 46075 2 445 79 46075-2 1 1 0 1 Forest Forest 1 Deciduous forest 1 Low 1 14.0688491 106.4012177 1555790.45 651286.82
Upla 46075 3 445 79 46075-3 1 0 0 0 Forest Forest 1 Deciduous forest 1 Low 1 14.0679398 106.4021382 1555690.45 651386.82
Upla 46075 1 445 79 46075-1 1 0 0 0 Forest Forest 1 Deciduous forest 1 Low 1 14.0679451 106.4012122 1555690.45 651286.82
Upla 46081 2 451 79 46081-2 1 1 0 1 Forest Forest 1 Deciduous forest 1 Medium 1 14.0685202 106.4567771 1555790.46 657286.82
Upla 46081 3 451 79 46081-3 1 0 0 1 Forest Forest 1 Deciduous forest 1 Medium 1 14.0676107 106.4576974 1555690.46 657386.82
Upla 46081 1 451 79 46081-1 1 0 0 1 Forest Forest 1 Deciduous forest 1 Medium 1 14.0676163 106.4567714 1555690.46 657286.82
Upla 46099 2 469 79 46099-2 1 1 0 1 Forest Forest 1 Semi-evergreen forest 1 Dense 1 14.0674571 106.6234464 1555790.47 675286.81
Upla 46099 3 469 79 46099-3 1 0 0 1 Forest Forest 1 Semi-evergreen forest 1 Dense 1 14.0665470 106.6243660 1555690.47 675386.81
Upla 46099 1 469 79 46099-1 1 0 0 1 Forest Forest 1 Semi-evergreen forest 1 Dense 1 14.0665532 106.6234401 1555690.47 675286.81
Upla 46111 2 481 79 46111-2 1 1 0 1 Forest Forest 1 Evergreen forest 1 Dense 1 14.0666845 106.7345513 1519690.48 687286.80
Upla 46111 3 481 79 46111-3 1 0 0 1 Forest Forest 1 Evergreen forest 1 Dense 1 14.0657740 106.7354703 1519690.48 687386.80
Upla 46111 1 481 79 46111-1 1 0 0 1 Forest Forest 1 Evergreen forest 1 Dense 1 14.0657807 106.7345445 1519690.48 687286.80
Upla 49579 2 439 85 49579-2 1 1 0 1 Forest Forest 1 Deciduous forest 1 Dense 1 14.0149284 106.3453403 1549790.45 645286.83
Upla 49579 3 439 85 49579-3 1 0 0 1 Forest Forest 1 Deciduous forest 1 Dense 1 14.0140193 106.3462609 1549690.45 645386.83
Upla 49579 1 439 85 49579-1 1 0 0 1 Forest Forest 1 Deciduous forest 1 Dense 1 14.0140244 106.3453351 1549690.45 645286.83
Upla 49585 2 445 85 49585-2 1 1 0 1 Forest Forest 1 Deciduous forest 1 Medium 1 14.0146136 106.4008881 1549790.45 651286.83
Upla 49585 3 445 85 49585-3 1 0 0 1 Non-ForeCrop land 2 Paddy field 2 Medium 1 14.0137043 106.4018084 1549690.45 651386.83
Upla 49585 1 445 85 49585-1 1 0 0 1 Forest Forest 1 Deciduous forest 1 Medium 1 14.0137097 106.4008826 1549690.45 651286.83
Upla 49591 2 451 85 49591-2 1 1 0 1 Forest Forest 1 Evergreen forest 1 Dense 1 14.0142861 106.4564345 1549790.46 657286.82
Upla 49591 3 451 85 49591-3 1 0 0 1 Forest Forest 1 Evergreen forest 1 Dense 1 14.0133766 106.4573545 1549690.46 657386.82
Upla 49591 1 451 85 49591-1 1 0 0 1 Forest Forest 1 Evergreen forest 1 Dense 1 14.0133822 106.4564288 1549690.46 657286.82
Upla 49597 2 457 85 49597-2 1 1 0 1 Forest Forest 1 Evergreen forest 1 Dense 1 14.0139458 106.5119794 1549790.46 663286.82
Upla 49597 3 457 85 49597-3 1 0 0 1 Forest Forest 1 Evergreen forest 1 Dense 1 14.0130362 106.5128992 1549690.46 663386.82
Upla 49597 1 457 85 49597-1 1 0 0 1 Forest Forest 1 Evergreen forest 1 Dense 1 14.0130420 106.5119735 1549690.46 663286.82
Upla 49603 2 463 85 49603-2 1 1 0 1 Forest Forest 1 Deciduous forest 1 Medium 1 14.0135929 106.5675228 1549790.47 669286.82
Upla 49603 3 463 85 49603-3 1 0 0 1 Forest Forest 1 Deciduous forest 1 Medium 1 14.0126830 106.5684423 1549690.47 669386.82
Upla 49603 1 463 85 49603-1 1 0 0 1 Forest Forest 1 Deciduous forest 1 Medium 1 14.0126890 106.5675166 1549690.47 669286.82
Upla 49609 2 469 85 49609-2 1 1 0 1 Forest Forest 1 Deciduous forest 1 Medium 1 14.0132272 106.6230646 1549790.47 675286.81
Upla 49609 3 469 85 49609-3 1 0 0 1 Forest Forest 1 Deciduous forest 1 Medium 1 14.0123172 106.6239839 1549690.47 675386.81
Upla 49609 1 469 85 49609-1 1 0 0 1 Forest Forest 1 Deciduous forest 1 Medium 1 14.0123234 106.6230582 1549690.47 675286.81
Upla 49615 2 475 85 49615-2 1 1 0 1 Forest Forest 1 Evergreen forest 1 Dense 1 14.0128488 106.6786048 1549790.48 681286.81
Upla 49615 3 475 85 49615-3 1 0 0 1 Forest Forest 1 Evergreen forest 1 Dense 1 14.0119386 106.6795239 1549690.48 681386.81
Upla 49615 1 475 85 49615-1 1 0 0 1 Forest Forest 1 Evergreen forest 1 Dense 1 14.0119450 106.6785982 1549690.48 681286.81
Upla 53077 2 427 91 53077-2 1 1 0 1 Forest Forest 1 Deciduous forest 1 Dense 1 13.9612805 106.2339516 1543790.44 633286.84
Upla 53077 3 427 91 53077-3 1 0 0 1 Forest Forest 1 Deciduous forest 1 Medium 1 13.9603718 106.2348724 1543690.44 633386.84
Upla 53077 1 427 91 53077-1 1 0 0 1 Forest Forest 1 Deciduous forest 1 Medium 1 13.9603765 106.2339468 1543690.44 633286.84
Upla 53089 2 439 91 53089-2 1 1 0 1 Forest Forest 1 Forest regrowth 1 Dense 1 13.9606914 106.3450251 1543790.45 645286.83
Upla 53089 3 439 91 53089-3 1 0 0 1 Forest Forest 1 Semi-evergreen forest 1 Dense 1 13.9597824 106.3459454 1543690.45 645386.83
Upla 53089 1 439 91 53089-1 1 0 0 1 Forest Forest 1 Forest regrowth 1 Dense 1 13.9597875 106.3450199 1543690.45 645286.83
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Upla 53095 2 445 91 53095-2 1 1 0 1 Forest Forest 1 Semi-evergreen forest 1 Dense 1 13.9603779 106.4005599 1543790.46 651286.83
Upla 53095 3 445 91 53095-3 1 0 0 1 Forest Forest 1 Semi-evergreen forest 1 Dense 1 13.9594686 106.4014800 1543690.46 651386.83
Upla 53095 1 445 91 53095-1 1 0 0 1 Forest Forest 1 Semi-evergreen forest 1 Dense 1 13.9594740 106.4005544 1543690.46 651286.83
Upla 53101 2 451 91 53101-2 1 1 0 0 Non-ForeGrassland 3 Wood shrub 2 None 1 13.9600517 106.4560932 1543790.46 657286.83
Upla 53101 3 451 91 53101-3 1 0 0 0 Non-ForeGrassland 3 Wood shrub 2 None 1 13.9591422 106.4570131 1543690.46 657386.83
Upla 53101 1 451 91 53101-1 1 0 0 0 Non-ForeGrassland 3 Wood shrub 2 None 1 13.9591478 106.4560876 1543690.46 657286.83
Upla 53107 2 457 91 53107-2 1 1 0 1 Forest Forest 1 Semi-evergreen forest 1 Dense 1 13.9597128 106.5116251 1543790.47 663286.83
Upla 53107 3 457 91 53107-3 1 0 0 1 Forest Forest 1 Evergreen forest 1 Dense 1 13.9588032 106.5125448 1543690.47 663386.83
Upla 53107 1 457 91 53107-1 1 0 0 1 Forest Forest 1 Semi-evergreen forest 1 Dense 1 13.9588089 106.5116193 1543690.47 663286.83
Upla 53113 2 463 91 53113-2 1 1 0 1 Forest Forest 1 Evergreen forest 1 Dense 1 13.9593613 106.5671555 1543790.47 669286.82
Upla 53113 3 463 91 53113-3 1 0 0 1 Forest Forest 1 Evergreen forest 1 Dense 1 13.9584514 106.5680749 1543690.47 669386.82
Upla 53113 1 463 91 53113-1 1 0 0 1 Forest Forest 1 Evergreen forest 1 Dense 1 13.9584574 106.5671494 1543690.47 669286.82
Upla 56533 2 373 97 56533-2 1 1 0 1 Forest Forest 1 Deciduous forest 1 Dense 1 13.9090557 105.7338948 1537790.42 579286.86
Upla 56533 3 373 97 56533-3 1 0 0 1 Forest Forest 1 Deciduous forest 1 Medium 1 13.9081487 105.7348175 1537690.42 579386.86
Upla 56533 1 373 97 56533-1 1 0 0 1 Forest Forest 1 Deciduous forest 1 Dense 1 13.9081515 105.7338919 1537690.42 579286.86
Upla 56545 2 385 97 56545-2 1 1 0 1 Forest Forest 1 Semi-evergreen forest 1 Medium 1 13.9086963 105.8449611 1537790.42 591286.86
Upla 56545 3 385 97 56545-3 1 0 0 1 Forest Forest 1 Semi-evergreen forest 1 Dense 1 13.9077890 105.8458833 1537690.42 591386.86
Upla 56545 1 385 97 56545-1 1 0 0 1 Forest Forest 1 Semi-evergreen forest 1 Dense 1 13.9077922 105.8449578 1537690.42 591286.86
Upla 56581 2 421 97 56581-2 1 1 0 1 Forest Forest 1 Semi-evergreen forest 1 Dense 1 13.9073152 106.1781379 1537790.44 627286.85
Upla 56581 3 421 97 56581-3 1 0 0 1 Non-ForeGrassland 3 Wood shrub 2 Medium 1 13.9064068 106.1790588 1537690.44 627386.85
Upla 56581 1 421 97 56581-1 1 0 0 1 Forest Forest 1 Semi-evergreen forest 1 Medium 1 13.9064112 106.1781334 1537690.44 627286.85
Upla 56587 2 427 97 56587-2 1 1 0 1 Forest Forest 1 Deciduous forest 1 Dense 1 13.9070409 106.2336636 1537790.45 633286.84
Upla 56587 3 427 97 56587-3 1 0 0 1 Forest Forest 1 Deciduous forest 1 Dense 1 13.9061322 106.2345842 1537690.45 633386.84
Upla 56587 1 427 97 56587-1 1 0 0 1 Forest Forest 1 Deciduous forest 1 Dense 1 13.9061369 106.2336588 1537690.45 633286.84
Upla 56599 2 439 97 56599-2 1 1 0 1 Forest Forest 1 Semi-evergreen forest 1 Dense 1 13.9064542 106.3447112 1537790.46 645286.84
Upla 56599 3 439 97 56599-3 1 0 0 1 Forest Forest 1 Semi-evergreen forest 1 Dense 1 13.9055451 106.3456314 1537690.46 645386.84
Upla 56599 1 439 97 56599-1 1 0 0 1 Forest Forest 1 Semi-evergreen forest 1 Dense 1 13.9055502 106.3447060 1537690.46 645286.84
Upla 56605 2 445 97 56605-2 1 1 0 1 Forest Forest 1 Semi-evergreen forest 1 Dense 1 13.9061419 106.4002330 1537790.46 651286.84
Upla 56605 3 445 97 56605-3 1 0 0 1 Forest Forest 1 Evergreen forest 1 Dense 1 13.9052327 106.4011530 1537690.46 651386.84
Upla 56605 1 445 97 56605-1 1 0 0 1 Forest Forest 1 Semi-evergreen forest 1 Dense 1 13.9052380 106.4002276 1537690.46 651286.84
Upla 56611 2 451 97 56611-2 1 1 0 1 Forest Forest 1 Evergreen forest 1 Dense 1 13.9058171 106.4557535 1537790.46 657286.83
Upla 56611 3 451 97 56611-3 1 0 0 1 Forest Forest 1 Evergreen forest 1 Dense 1 13.9049076 106.4566731 1537690.46 657386.83
Upla 56611 1 451 97 56611-1 1 0 0 1 Forest Forest 1 Evergreen forest 1 Dense 1 13.9049131 106.4557478 1537690.46 657286.83
Upla 56617 2 457 97 56617-2 1 1 0 1 Forest Forest 1 Semi-evergreen forest 1 Dense 1 13.9054795 106.5112724 1537790.47 663286.83
Upla 56617 3 457 97 56617-3 1 0 0 1 Forest Forest 1 Semi-evergreen forest 1 Dense 1 13.9045699 106.5121919 1537690.47 663386.83
Upla 56617 1 457 97 56617-1 1 0 0 1 Forest Forest 1 Semi-evergreen forest 1 Dense 1 13.9045757 106.5112666 1537690.47 663286.83
Upla 56623 2 463 97 56623-2 1 1 0 1 Forest Forest 1 Semi-evergreen forest 1 Dense 1 13.9051294 106.5667899 1537790.47 669286.83
Upla 56623 3 463 97 56623-3 1 0 0 1 Forest Forest 1 Semi-evergreen forest 1 Dense 1 13.9042196 106.5677091 1537690.47 669386.83
Upla 56623 1 463 97 56623-1 1 0 0 1 Forest Forest 1 Semi-evergreen forest 1 Dense 1 13.9042256 106.5667838 1537690.47 669286.83
Upla 56629 2 469 97 56629-2 1 1 0 1 Forest Forest 1 Evergreen forest 1 Dense 1 13.9047667 106.6223058 1537790.48 675286.83
Upla 56629 3 469 97 56629-3 1 0 0 1 Forest Forest 1 Evergreen forest 1 Dense 1 13.9038567 106.6232247 1537690.48 675386.83
Upla 56629 1 469 97 56629-1 1 0 0 1 Forest Forest 1 Evergreen forest 1 Dense 1 13.9038628 106.6222995 1537690.48 675286.83
Upla 60037 2 367 103 60037-2 1 1 0 1 Forest Forest 1 Deciduous forest 1 Medium 1 13.8549677 105.6782028 1531790.42 573286.87
Upla 60037 3 367 103 60037-3 1 0 0 1 Forest Forest 1 Deciduous forest 1 Low 1 13.8540610 105.6791255 1531690.42 573386.87
Upla 60037 1 367 103 60037-1 1 0 0 1 Forest Forest 1 Deciduous forest 1 Medium 1 13.8540635 105.6782001 1531690.42 573286.87
Upla 60043 2 373 103 60043-2 1 1 0 1 Forest Forest 1 Deciduous forest 1 Medium 1 13.8548076 105.7337241 1531790.42 579286.87
Upla 60043 3 373 103 60043-3 1 0 0 1 Forest Forest 1 Deciduous forest 1 Medium 1 13.8539007 105.7346467 1531690.42 579386.87
Upla 60043 1 373 103 60043-1 1 0 0 1 Forest Forest 1 Deciduous forest 1 Dense 1 13.8539035 105.7337213 1531690.42 579286.87
Upla 60055 2 385 103 60055-2 1 1 0 1 Forest Forest 1 Semi-evergreen forest 1 Medium 1 13.8544498 105.8447646 1531790.43 591286.86
Upla 60055 3 385 103 60055-3 1 0 0 1 Forest Forest 1 Semi-evergreen forest 1 Dense 1 13.8535425 105.8456867 1531690.43 591386.86
Upla 60055 1 385 103 60055-1 1 0 0 1 Forest Forest 1 Semi-evergreen forest 1 Medium 1 13.8535457 105.8447614 1531690.43 591286.86
Upla 60061 2 391 103 60061-2 1 1 0 1 Forest Forest 1 Semi-evergreen forest 1 Dense 1 13.8542520 105.9002836 1531790.43 597286.86
Upla 60061 3 391 103 60061-3 1 0 0 1 Forest Forest 1 Semi-evergreen forest 1 Dense 1 13.8533445 105.9012055 1531690.43 597386.86
Upla 60061 1 391 103 60061-1 1 0 0 1 Forest Forest 1 Semi-evergreen forest 1 Dense 1 13.8533479 105.9002802 1531690.43 597286.86
Upla 60091 2 421 103 60091-2 1 1 0 1 Forest Forest 1 Deciduous forest 1 Dense 1 13.8530743 106.1778641 1531790.45 627286.85

Upla 60091 3 421 103 60091-3 1 0 0 1 Forest Forest 1 Deciduous forest 1 Dense 1 13.8521658 106.1787848 1531690.45 627386.85
Upla 60091 1 421 103 60091-1 1 0 0 1 Forest Forest 1 Deciduous forest 1 Dense 1 13.8521703 106.1778595 1531690.45 627286.85
Upla 60097 2 427 103 60097-2 1 1 0 1 Forest Forest 1 Deciduous forest 1 Low 1 13.8528010 106.2333769 1531790.45 633286.85
Upla 60097 3 427 103 60097-3 1 0 0 1 Forest Forest 1 Deciduous forest 1 Low 1 13.8518923 106.2342973 1531690.45 633386.85
Upla 60097 1 427 103 60097-1 1 0 0 1 Forest Forest 1 Deciduous forest 1 Medium 1 13.8518970 106.2333721 1531690.45 633286.85
Upla 60109 2 439 103 60109-2 1 1 0 1 Forest Forest 1 Evergreen forest 1 Dense 1 13.8522167 106.3443987 1531790.46 645286.84
Upla 60109 3 439 103 60109-3 1 0 0 1 Forest Forest 1 Evergreen forest 1 Dense 1 13.8513077 106.3453187 1531690.46 645386.84
Upla 60109 1 439 103 60109-1 1 0 0 1 Forest Forest 1 Evergreen forest 1 Dense 1 13.8513128 106.3443935 1531690.46 645286.84
Upla 60115 2 445 103 60115-2 1 1 0 1 Forest Forest 1 Evergreen forest 1 Dense 1 13.8519057 106.3999076 1531790.46 651286.84
Upla 60115 3 445 103 60115-3 1 0 0 1 Forest Forest 1 Evergreen forest 1 Dense 1 13.8509965 106.4008273 1531690.46 651386.84
Upla 60115 1 445 103 60115-1 1 0 0 1 Forest Forest 1 Evergreen forest 1 Dense 1 13.8510018 106.3999022 1531690.46 651286.84
Upla 60121 2 451 103 60121-2 1 1 0 1 Forest Forest 1 Evergreen forest 1 Dense 1 13.8515822 106.4554151 1531790.47 657286.84
Upla 60121 3 451 103 60121-3 1 0 0 1 Forest Forest 1 Evergreen forest 1 Dense 1 13.8506727 106.4563346 1531690.47 657386.84
Upla 60121 1 451 103 60121-1 1 0 0 1 Forest Forest 1 Evergreen forest 1 Dense 1 13.8506782 106.4554095 1531690.47 657286.84
Upla 60127 2 457 103 60127-2 1 1 0 1 Forest Forest 1 Evergreen forest 1 Dense 1 13.8512460 106.5109212 1531790.47 663286.84
Upla 60127 3 457 103 60127-3 1 0 0 1 Forest Forest 1 Evergreen forest 1 Dense 1 13.8503364 106.5118405 1531690.47 663386.84
Upla 60127 1 457 103 60127-1 1 0 0 1 Forest Forest 1 Evergreen forest 1 Dense 1 13.8503421 106.5109154 1531690.47 663286.84
Upla 60139 2 469 103 60139-2 1 1 0 0 Forest Forest 1 Deciduous forest 1 None 1 13.8505360 106.6219288 1531790.48 675286.83
Upla 60139 3 469 103 60139-3 1 0 0 0 Forest Forest 1 Deciduous forest 1 Low 1 13.8496261 106.6228476 1531690.48 675386.83
Upla 60139 1 469 103 60139-1 1 0 0 0 Forest Forest 1 Deciduous forest 1 Medium 1 13.8496322 106.6219225 1531690.48 675286.83
Upla 63541 2 361 109 63541-2 1 1 0 1 Forest Forest 1 Deciduous forest 1 Low 1 13.8008656 105.6225365 1525790.42 567286.87
Upla 63541 3 361 109 63541-3 1 0 0 1 Forest Forest 1 Deciduous forest 1 Medium 1 13.7999591 105.6234593 1525690.42 567386.87
Upla 63541 1 361 109 63541-1 1 0 0 1 Forest Forest 1 Deciduous forest 1 Medium 1 13.7999615 105.6225342 1525690.42 567286.87
Upla 63595 2 415 109 63595-2 1 1 0 0 Forest Forest 1 Deciduous forest 1 Medium 1 13.7990927 106.1220903 1525790.44 621286.85
Upla 63595 3 415 109 63595-3 1 0 0 1 Forest Forest 1 Deciduous forest 1 Dense 1 13.7981844 106.1230110 1525690.44 621386.85
Upla 63595 1 415 109 63595-1 1 0 0 1 Forest Forest 1 Deciduous forest 1 Medium 1 13.7981887 106.1220860 1525690.44 621286.85
Upla 63601 2 421 109 63601-2 1 1 0 1 Forest Forest 1 Deciduous forest 1 Medium 1 13.7988331 106.1775914 1525790.45 627286.85
Upla 63601 3 421 109 63601-3 1 0 0 1 Forest Forest 1 Deciduous forest 1 Medium 1 13.7979246 106.1785119 1525690.45 627386.85
Upla 63601 1 421 109 63601-1 1 0 0 1 Forest Forest 1 Deciduous forest 1 Medium 1 13.7979291 106.1775869 1525690.45 627286.85
Upla 63613 2 433 109 63613-2 1 1 0 1 Forest Forest 1 Semi-evergreen forest 1 Dense 1 13.7982762 106.2885901 1525790.46 639286.85
Upla 63613 3 433 109 63613-3 1 0 0 1 Forest Forest 1 Semi-evergreen forest 1 Dense 1 13.7973674 106.2895101 1525690.46 639386.85
Upla 63613 1 433 109 63613-1 1 0 0 1 Forest Forest 1 Semi-evergreen forest 1 Dense 1 13.7973722 106.2885851 1525690.46 639286.85
Upla 63619 2 439 109 63619-2 1 1 0 1 Forest Forest 1 Semi-evergreen forest 1 Dense 1 13.7979790 106.3440875 1525790.46 645286.85
Upla 63619 3 439 109 63619-3 1 0 0 1 Forest Forest 1 Semi-evergreen forest 1 Dense 1 13.7970700 106.3450073 1525690.46 645386.85
Upla 63619 1 439 109 63619-1 1 0 0 1 Forest Forest 1 Semi-evergreen forest 1 Dense 1 13.7970750 106.3440823 1525690.46 645286.85
Upla 63625 2 445 109 63625-2 1 1 0 1 Forest Forest 1 Semi-evergreen forest 1 Dense 1 13.7976693 106.3995836 1525790.46 651286.84
Upla 63625 3 445 109 63625-3 1 0 0 1 Forest Forest 1 Semi-evergreen forest 1 Dense 1 13.7967601 106.4005031 1525690.46 651386.84
Upla 63625 1 445 109 63625-1 1 0 0 1 Forest Forest 1 Semi-evergreen forest 1 Dense 1 13.7967653 106.3995782 1525690.46 651286.84
Upla 63631 2 451 109 63631-2 1 1 0 1 Forest Forest 1 Semi-evergreen forest 1 Dense 1 13.7973470 106.4550783 1525790.47 657286.84
Upla 63631 3 451 109 63631-3 1 0 0 1 Forest Forest 1 Semi-evergreen forest 1 Dense 1 13.7964376 106.4559976 1525690.47 657386.84
Upla 63631 1 451 109 63631-1 1 0 0 1 Forest Forest 1 Semi-evergreen forest 1 Dense 1 13.7964431 106.4550727 1525690.47 657286.84
Upla 63637 2 457 109 63637-2 1 1 0 1 Forest Forest 1 Evergreen forest 1 Dense 1 13.7970123 106.5105715 1525790.47 663286.84
Upla 63637 3 457 109 63637-3 1 0 0 1 Forest Forest 1 Evergreen forest 1 Dense 1 13.7961027 106.5114906 1525690.47 663386.84
Upla 63637 1 457 109 63637-1 1 0 0 1 Forest Forest 1 Evergreen forest 1 Dense 1 13.7961084 106.5105657 1525690.47 663286.84
Upla 63643 2 463 109 63643-2 1 1 0 1 Forest Forest 1 Semi-evergreen forest 1 Dense 1 13.7966650 106.5660633 1525790.48 669286.84
Upla 63643 3 463 109 63643-3 1 0 0 1 Forest Forest 1 Semi-evergreen forest 1 Medium 1 13.7957552 106.5669821 1525690.48 669386.84
Upla 63643 1 463 109 63643-1 1 0 0 1 Forest Forest 1 Semi-evergreen forest 1 Dense 1 13.7957611 106.5660572 1525690.48 669286.84
Upla 63649 2 469 109 63649-2 1 1 0 1 Forest Forest 1 Deciduous forest 1 Medium 1 13.7963052 106.6215534 1525790.48 675286.84
Upla 63649 3 469 109 63649-3 1 0 0 1 Forest Forest 1 Deciduous forest 1 Low 1 13.7953952 106.6224720 1525690.48 675386.84
Upla 63649 1 469 109 63649-1 1 0 0 1 Forest Forest 1 Deciduous forest 1 None 1 13.7954013 106.6215472 1525690.48 675286.84
Upla 67081 2 391 115 67081-2 1 1 0 1 Forest Forest 1 Bamboo 1 Dense 1 13.7457598 105.8998677 1519790.43 597286.87
Upla 67081 3 391 115 67081-3 1 0 0 1 Forest Forest 1 Semi-evergreen forest 1 Dense 1 13.7448523 105.9007891 1519690.43 597386.87
Upla 67081 1 391 115 67081-1 1 0 0 1 Forest Forest 1 Bamboo 1 Dense 1 13.7448556 105.8998642 1519690.43 597286.87
Upla 67087 2 397 115 67087-2 1 1 0 1 Forest Forest 1 Semi-evergreen forest 1 Dense 1 13.7455511 105.9553602 1519790.44 603286.86
Upla 67087 3 397 115 67087-3 1 0 0 1 Forest Forest 1 Semi-evergreen forest 1 Dense 1 13.7446434 105.9562814 1519690.44 603386.86
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Upla 67087 1 397 115 67087-1 1 0 0 1 Forest Forest 1 Semi-evergreen forest 1 Dense 1 13.7446470 105.9553565 1519690.44 603286.86
Upla 67123 2 433 115 67123-2 1 1 0 1 Forest Forest 1 Semi-evergreen forest 1 Dense 1 13.7440370 106.2882930 1519790.46 639286.85
Upla 67123 3 433 115 67123-3 1 0 0 1 Forest Forest 1 Semi-evergreen forest 1 Dense 1 13.7431282 106.2892128 1519690.46 639386.85
Upla 67123 1 433 115 67123-1 1 0 0 1 Forest Forest 1 Semi-evergreen forest 1 Dense 1 13.7431331 106.2882881 1519690.46 639286.85
Upla 67129 2 439 115 67129-2 1 1 0 1 Forest Forest 1 Deciduous forest 1 Dense 1 13.7437410 106.3437777 1519790.46 645286.85
Upla 67129 3 439 115 67129-3 1 0 0 1 Forest Forest 1 Deciduous forest 1 Dense 1 13.7428320 106.3446972 1519690.46 645386.85
Upla 67129 1 439 115 67129-1 1 0 0 1 Forest Forest 1 Deciduous forest 1 Medium 1 13.7428371 106.3437725 1519690.46 645286.85
Upla 67135 2 445 115 67135-2 1 1 0 1 Forest Forest 1 Semi-evergreen forest 1 Dense 1 13.7434326 106.3992610 1519790.47 651286.85
Upla 67135 3 445 115 67135-3 1 0 0 1 Forest Forest 1 Semi-evergreen forest 1 Dense 1 13.7425234 106.4001803 1519690.47 651386.85
Upla 67135 1 445 115 67135-1 1 0 0 1 Forest Forest 1 Semi-evergreen forest 1 Dense 1 13.7425286 106.3992556 1519690.47 651286.85
Upla 67147 2 457 115 67147-2 1 1 0 1 Forest Forest 1 Forest regrowth 1 Medium 1 13.7427782 106.5102233 1519790.48 663286.84
Upla 67147 3 457 115 67147-3 1 0 0 1 Forest Forest 1 Forest regrowth 1 Dense 1 13.7418687 106.5111422 1519690.48 663386.84
Upla 67147 1 457 115 67147-1 1 0 0 1 Forest Forest 1 Forest regrowth 1 Dense 1 13.7418743 106.5102175 1519690.48 663286.84
Upla 70621 2 421 121 70621-2 1 1 0 1 Forest Forest 1 Deciduous forest 1 Medium 1 13.6903499 106.1770496 1513790.45 627286.86
Upla 70621 3 421 121 70621-3 1 0 0 1 Forest Forest 1 Deciduous forest 1 Medium 1 13.6894415 106.1779697 1513690.45 627386.86
Upla 70621 1 421 121 70621-1 1 0 0 1 Forest Forest 1 Deciduous forest 1 Dense 1 13.6894459 106.1770451 1513690.45 627286.86
Upla 70627 2 427 121 70627-2 1 1 0 1 Forest Forest 1 Deciduous forest 1 Medium 1 13.6900800 106.2325241 1513790.46 633286.86
Upla 70627 3 427 121 70627-3 1 0 0 1 Forest Forest 1 Deciduous forest 1 Dense 1 13.6891714 106.2334439 1513690.46 633386.86
Upla 70627 1 427 121 70627-1 1 0 0 1 Forest Forest 1 Deciduous forest 1 Medium 1 13.6891760 106.2325193 1513690.46 633286.86
Upla 70639 2 439 121 70639-2 1 1 0 1 Forest Forest 1 Deciduous forest 1 Medium 1 13.6895028 106.3434692 1513790.46 645286.86
Upla 70639 3 439 121 70639-3 1 0 0 1 Forest Forest 1 Deciduous forest 1 Dense 1 13.6885938 106.3443885 1513690.46 645386.86
Upla 70639 1 439 121 70639-1 1 0 0 1 Forest Forest 1 Deciduous forest 1 Dense 1 13.6885989 106.3434640 1513690.46 645286.86
Upla 70657 2 457 121 70657-2 1 1 0 0 Forest Forest 1 Semi-evergreen forest 1 Medium 1 13.6885440 106.5098766 1513790.48 663286.85
Upla 70657 3 457 121 70657-3 1 0 0 0 Forest Forest 1 Semi-evergreen forest 1 Medium 1 13.6876344 106.5107953 1513690.48 663386.85
Upla 70657 1 457 121 70657-1 1 0 0 0 Forest Forest 1 Semi-evergreen forest 1 Medium 1 13.6876401 106.5098709 1513690.48 663286.85
Upla 70663 2 463 121 70663-2 1 1 0 1 Forest Forest 1 Deciduous forest 1 Medium 1 13.6881995 106.5653429 1513790.48 669286.85
Upla 70663 3 463 121 70663-3 1 0 0 1 Forest Forest 1 Deciduous forest 1 Medium 1 13.6872898 106.5662613 1513690.48 669386.85
Upla 70663 1 463 121 70663-1 1 0 0 1 Forest Forest 1 Deciduous forest 1 Medium 1 13.6872956 106.5653369 1513690.48 669286.85
Upla 74071 2 361 127 74071-2 1 1 0 1 Forest Forest 1 Semi-evergreen forest 1 Dense 1 13.6381157 105.6221078 1507790.42 567286.88
Upla 74071 3 361 127 74071-3 1 0 0 1 Forest Forest 1 Semi-evergreen forest 1 Dense 1 13.6372092 105.6230299 1507690.42 567386.88
Upla 74071 1 361 127 74071-1 1 0 0 1 Forest Forest 1 Semi-evergreen forest 1 Dense 1 13.6372115 105.6221054 1507690.42 567286.88
Upla 74077 2 367 127 74077-2 1 1 0 1 Forest Forest 1 Deciduous forest 1 Dense 1 13.6379706 105.6775787 1507790.43 573286.88
Upla 74077 3 367 127 74077-3 1 0 0 1 Forest Forest 1 Deciduous forest 1 Dense 1 13.6370639 105.6785007 1507690.43 573386.88
Upla 74077 1 367 127 74077-1 1 0 0 1 Forest Forest 1 Deciduous forest 1 Dense 1 13.6370664 105.6775761 1507690.43 573286.88
Upla 74131 2 421 127 74131-2 1 1 0 1 Forest Forest 1 Deciduous forest 1 Low 1 13.6361080 106.1767805 1507790.45 627286.86
Upla 74131 3 421 127 74131-3 1 0 0 1 Forest Forest 1 Deciduous forest 1 Medium 1 13.6351996 106.1777004 1507690.45 627386.86
Upla 74131 1 421 127 74131-1 1 0 0 1 Forest Forest 1 Deciduous forest 1 Medium 1 13.6352039 106.1767760 1507690.45 627286.86
Upla 77581 2 361 133 77581-2 1 1 0 1 Forest Forest 1 Forest regrowth 1 Medium 1 13.5838652 105.6219661 1501790.42 567286.88
Upla 77581 3 361 133 77581-3 1 0 0 1 Forest Forest 1 Forest regrowth 1 Dense 1 13.5829587 105.6228880 1501690.42 567386.88
Upla 77581 1 361 133 77581-1 1 0 0 1 Forest Forest 1 Forest regrowth 1 Low 1 13.5829610 105.6219637 1501690.42 567286.88
Upla 77587 2 367 133 77587-2 1 1 0 1 Forest Forest 1 Semi-evergreen forest 1 Dense 1 13.5837207 105.6774244 1501790.43 573286.88
Upla 77587 3 367 133 77587-3 1 0 0 1 Forest Forest 1 Semi-evergreen forest 1 Dense 1 13.5828141 105.6783461 1501690.43 573386.88
Upla 77587 1 367 133 77587-1 1 0 0 1 Forest Forest 1 Semi-evergreen forest 1 Dense 1 13.5828166 105.6774218 1501690.43 573286.88
Upla 77635 2 415 133 77635-2 1 1 0 1 Forest Forest 1 Deciduous forest 1 Medium 1 13.5821212 106.1210622 1501790.45 621286.87
Upla 77635 3 415 133 77635-3 1 0 0 1 Forest Forest 1 Deciduous forest 1 Medium 1 13.5812130 106.1219822 1501690.45 621386.87
Upla 77635 1 415 133 77635-1 1 0 0 1 Forest Forest 1 Deciduous forest 1 Medium 1 13.5812171 106.1210580 1501690.45 621286.87
Upla 81085 2 355 139 81085-2 1 1 0 1 Forest Forest 1 Deciduous forest 1 Dense 1 13.5297461 105.5663786 1495790.42 561286.88
Upla 81085 3 355 139 81085-3 1 0 0 1 Forest Forest 1 Deciduous forest 1 Dense 1 13.5288398 105.5673006 1495690.42 561386.88
Upla 81085 1 355 139 81085-1 1 0 0 1 Forest Forest 1 Deciduous forest 1 Dense 1 13.5288419 105.5663765 1495690.42 561286.88
Upla 81109 2 379 139 81109-2 1 1 0 1 Forest Forest 1 Deciduous forest 1 Medium 1 13.5291461 105.7881602 1495790.43 585286.88
Upla 81109 3 379 139 81109-3 1 0 0 1 Forest Forest 1 Deciduous forest 1 Medium 1 13.5282390 105.7890813 1495690.43 585386.88
Upla 81109 1 379 139 81109-1 1 0 0 1 Forest Forest 1 Deciduous forest 1 Medium 1 13.5282419 105.7881572 1495690.43 585286.88
Upla 81115 2 385 139 81115-2 1 1 0 1 Forest Forest 1 Deciduous forest 1 Medium 1 13.5289654 105.8436038 1495790.44 591286.88
Upla 81115 3 385 139 81115-3 1 0 0 1 Forest Forest 1 Deciduous forest 1 Low 1 13.5280581 105.8445246 1495690.44 591386.88
Upla 81115 1 385 139 81115-1 1 0 0 1 Forest Forest 1 Deciduous forest 1 Medium 1 13.5280612 105.8436006 1495690.44 591286.88

Upla 84595 2 355 145 84595-2 1 1 0 1 Forest Forest 1 Evergreen forest 1 Dense 1 13.4754946 105.5662507 1489790.42 561286.89
Upla 84595 3 355 145 84595-3 1 0 0 1 Forest Forest 1 Evergreen forest 1 Dense 1 13.4745883 105.5671724 1489690.42 561386.89
Upla 84595 1 355 145 84595-1 1 0 0 1 Forest Forest 1 Evergreen forest 1 Dense 1 13.4745904 105.5662485 1489690.42 561286.89
Upla 84613 2 373 145 84613-2 1 1 0 1 Forest Forest 1 Semi-evergreen forest 1 Dense 1 13.4750648 105.7325503 1489790.43 579286.88
Upla 84613 3 373 145 84613-3 1 0 0 1 Forest Forest 1 Semi-evergreen forest 1 Dense 1 13.4741579 105.7334715 1489690.43 579386.88
Upla 84613 1 373 145 84613-1 1 0 0 1 Forest Forest 1 Semi-evergreen forest 1 None 1 13.4741606 105.7325476 1489690.43 579286.88
Upla 84619 2 379 145 84619-2 1 1 0 1 Forest Forest 1 Deciduous forest 1 Medium 1 13.4748971 105.7879822 1489790.43 585286.88
Upla 84619 3 379 145 84619-3 1 0 0 1 Forest Forest 1 Deciduous forest 1 Medium 1 13.4739900 105.7889031 1489690.43 585386.88
Upla 84619 1 379 145 84619-1 1 0 0 1 Forest Forest 1 Deciduous forest 1 Medium 1 13.4739929 105.7879792 1489690.43 585286.88
Upla 84625 2 385 145 84625-2 1 1 0 1 Forest Forest 1 Semi-evergreen forest 1 Dense 1 13.4747171 105.8434132 1489790.44 591286.88
Upla 84625 3 385 145 84625-3 1 0 0 1 Forest Forest 1 Semi-evergreen forest 1 Dense 1 13.4738099 105.8443339 1489690.44 591386.88
Upla 84625 1 385 145 84625-1 1 0 0 1 Forest Forest 1 Semi-evergreen forest 1 Medium 1 13.4738130 105.8434101 1489690.44 591286.88
Upla 88105 2 355 151 88105-2 1 1 0 1 Forest Forest 1 Evergreen forest 1 Dense 1 13.4212429 105.5661233 1483790.43 561286.89
Upla 88105 3 355 151 88105-3 1 0 0 1 Forest Forest 1 Evergreen forest 1 Dense 1 13.4203366 105.5670449 1483690.43 561386.89
Upla 88105 1 355 151 88105-1 1 0 0 1 Forest Forest 1 Evergreen forest 1 Dense 1 13.4203387 105.5661212 1483690.43 561286.89
Upla 91615 2 355 157 91615-2 1 1 0 1 Forest Forest 1 Evergreen forest 1 Dense 1 13.3669909 105.5659965 1477790.43 561286.89
Upla 91615 3 355 157 91615-3 1 0 0 1 Forest Forest 1 Evergreen forest 1 Dense 1 13.3660846 105.5669179 1477690.43 561386.89
Upla 91615 1 355 157 91615-1 1 0 0 1 Forest Forest 1 Evergreen forest 1 Dense 1 13.3660867 105.5659944 1477690.43 561286.89
Upla 91621 2 361 157 91621-2 1 1 0 1 Forest Forest 1 Evergreen forest 1 Dense 1 13.3668610 105.6214055 1477790.43 567286.89
Upla 91621 3 361 157 91621-3 1 0 0 1 Forest Forest 1 Evergreen forest 1 Dense 1 13.3659545 105.6223266 1477690.43 567386.89
Upla 91621 1 361 157 91621-1 1 0 0 1 Forest Forest 1 Evergreen forest 1 Dense 1 13.3659568 105.6214032 1477690.43 567286.89
Upla 91627 2 367 157 91627-2 1 1 0 1 Forest Forest 1 Evergreen forest 1 Dense 1 13.3667189 105.6768138 1477790.43 573286.89
Upla 91627 3 367 157 91627-3 1 0 0 1 Forest Forest 1 Evergreen forest 1 Dense 1 13.3658122 105.6777348 1477690.43 573386.89
Upla 91627 1 367 157 91627-1 1 0 0 1 Forest Forest 1 Evergreen forest 1 Dense 1 13.3658147 105.6768113 1477690.43 573286.89
Upla 91633 2 373 157 91633-2 1 1 0 1 Forest Forest 1 Semi-evergreen forest 1 Dense 1 13.3665647 105.7322215 1477790.43 579286.89
Upla 91633 3 373 157 91633-3 1 0 0 1 Forest Forest 1 Semi-evergreen forest 1 Dense 1 13.3656578 105.7331422 1477690.43 579386.89
Upla 91633 1 373 157 91633-1 1 0 0 1 Forest Forest 1 Semi-evergreen forest 1 Dense 1 13.3656605 105.7322188 1477690.43 579286.89
Upla 91639 2 379 157 91639-2 1 1 0 1 Forest Forest 1 Semi-evergreen forest 1 Dense 1 13.3663983 105.7876285 1477790.44 585286.89
Upla 91639 3 379 157 91639-3 1 0 0 1 Forest Forest 1 Deciduous forest 1 Dense 1 13.3654913 105.7885490 1477690.44 585386.89
Upla 91639 1 379 157 91639-1 1 0 0 1 Forest Forest 1 Semi-evergreen forest 1 Dense 1 13.3654942 105.7876256 1477690.44 585286.89
Upla 95125 2 355 163 95125-2 1 1 0 1 Forest Forest 1 Evergreen forest 1 Dense 1 13.3127387 105.5658702 1471790.43 561286.89
Upla 95125 3 355 163 95125-3 1 0 0 1 Forest Forest 1 Evergreen forest 1 Dense 1 13.3118324 105.5667914 1471690.43 561386.89
Upla 95125 1 355 163 95125-1 1 0 0 1 Forest Forest 1 Evergreen forest 1 Dense 1 13.3118345 105.5658681 1471690.43 561286.89
Upla 95131 2 361 163 95131-2 1 1 0 1 Forest Forest 1 Evergreen forest 1 Dense 1 13.3126093 105.6212669 1471790.43 567286.89
Upla 95131 3 361 163 95131-3 1 0 0 1 Forest Forest 1 Evergreen forest 1 Dense 1 13.3117028 105.6221878 1471690.43 567386.89
Upla 95131 1 361 163 95131-1 1 0 0 1 Forest Forest 1 Evergreen forest 1 Dense 1 13.3117051 105.6212646 1471690.43 567286.89
Upla 95137 2 367 163 95137-2 1 1 0 1 Forest Forest 1 Evergreen forest 1 Dense 1 13.3124678 105.6766629 1471790.43 573286.89
Upla 95137 3 367 163 95137-3 1 0 0 1 Forest Forest 1 Semi-evergreen forest 1 Dense 1 13.3115612 105.6775836 1471690.43 573386.89
Upla 95137 1 367 163 95137-1 1 0 0 1 Forest Forest 1 Evergreen forest 1 Dense 1 13.3115636 105.6766604 1471690.43 573286.89
Upla 95143 2 373 163 95143-2 1 1 0 1 Forest Forest 1 Evergreen forest 1 Dense 1 13.3123143 105.7320582 1471790.43 579286.89
Upla 95143 3 373 163 95143-3 1 0 0 1 Forest Forest 1 Evergreen forest 1 Dense 1 13.3114074 105.7329787 1471690.43 579386.89
Upla 95143 1 373 163 95143-1 1 0 0 1 Forest Forest 1 Evergreen forest 1 Dense 1 13.3114101 105.7320555 1471690.43 579286.89
Upla 95149 2 379 163 95149-2 1 1 0 1 Forest Forest 1 Evergreen forest 1 Dense 1 13.3121486 105.7874528 1471790.44 585286.89
Upla 95149 3 379 163 95149-3 1 0 0 1 Forest Forest 1 Evergreen forest 1 Dense 1 13.3112416 105.7883731 1471690.44 585386.89
Upla 95149 1 379 163 95149-1 1 0 0 1 Forest Forest 1 Evergreen forest 1 Dense 1 13.3112445 105.7874499 1471690.44 585286.89
Upla 95155 2 385 163 95155-2 1 1 0 1 Forest Forest 1 Semi-evergreen forest 1 Dense 1 13.3119709 105.8428466 1471790.44 591286.89
Upla 95155 3 385 163 95155-3 1 0 0 1 Forest Forest 1 Semi-evergreen forest 1 Dense 1 13.3110637 105.8437667 1471690.44 591386.89
Upla 95155 1 385 163 95155-1 1 0 0 1 Forest Forest 1 Semi-evergreen forest 1 Dense 1 13.3110668 105.8428435 1471690.44 591286.89
Upla 98641 2 361 169 98641-2 1 1 0 1 Forest Forest 1 Evergreen forest 1 Dense 1 13.2583574 105.6211289 1465790.43 567286.89
Upla 98641 3 361 169 98641-3 1 0 0 1 Forest Forest 1 Evergreen forest 1 Dense 1 13.2574510 105.6220496 1465690.43 567386.89
Upla 98641 1 361 169 98641-1 1 0 0 1 Forest Forest 1 Evergreen forest 1 Dense 1 13.2574532 105.6211266 1465690.43 567286.89
Upla 98647 2 367 169 98647-2 1 1 0 1 Forest Forest 1 Evergreen forest 1 Dense 1 13.2582165 105.6765126 1465790.43 573286.89
Upla 98647 3 367 169 98647-3 1 0 0 1 Forest Forest 1 Evergreen forest 1 Dense 1 13.2573099 105.6774331 1465690.43 573386.89
Upla 98647 1 367 169 98647-1 1 0 0 1 Forest Forest 1 Evergreen forest 1 Dense 1 13.2573123 105.6765101 1465690.43 573286.89
Upla 98653 2 373 169 98653-2 1 1 0 1 Forest Forest 1 Evergreen forest 1 Dense 1 13.2580636 105.7318956 1465790.43 579286.89
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Upla 98653 3 373 169 98653-3 1 0 0 1 Forest Forest 1 Evergreen forest 1 Dense 1 13.2571568 105.7328159 1465690.43 579386.89
Upla 98653 1 373 169 98653-1 1 0 0 1 Forest Forest 1 Evergreen forest 1 Dense 1 13.2571594 105.7318929 1465690.43 579286.89
Upla 98659 2 379 169 98659-2 1 1 0 1 Forest Forest 1 Evergreen forest 1 Dense 1 13.2578987 105.7872779 1465790.44 585286.89
Upla 98659 3 379 169 98659-3 1 0 0 1 Forest Forest 1 Evergreen forest 1 Dense 1 13.2569917 105.7881980 1465690.44 585386.89
Upla 98659 1 379 169 98659-1 1 0 0 1 Forest Forest 1 Evergreen forest 1 Dense 1 13.2569945 105.7872750 1465690.44 585286.89
Upla 98665 2 385 169 98665-2 1 1 0 1 Forest Forest 1 Evergreen forest 1 Dense 1 13.2577217 105.8426594 1465790.44 591286.89
Upla 98665 3 385 169 98665-3 1 0 0 1 Forest Forest 1 Evergreen forest 1 Dense 1 13.2568145 105.8435793 1465690.44 591386.89
Upla 98665 1 385 169 98665-1 1 0 0 1 Forest Forest 1 Evergreen forest 1 Dense 1 13.2568176 105.8426563 1465690.44 591286.89
Upla 98671 2 391 169 98671-2 1 1 0 1 Forest Forest 1 Deciduous forest 1 Low 1 13.2575328 105.8980401 1465790.44 597286.89
Upla 98671 3 391 169 98671-3 1 0 0 1 Forest Forest 1 Deciduous forest 1 Dense 1 13.2566254 105.8989598 1465690.44 597386.89
Upla 98671 1 391 169 98671-1 1 0 0 1 Forest Forest 1 Deciduous forest 1 Dense 1 13.2566286 105.8980368 1465690.44 597286.89
Upla 102163 2 373 175 102163-2 1 1 0 1 Forest Forest 1 Evergreen forest 1 Dense 1 13.2038127 105.7317337 1459790.43 579286.90
Upla 102163 3 373 175 102163-3 1 0 0 1 Forest Forest 1 Evergreen forest 1 Dense 1 13.2029059 105.7326539 1459690.43 579386.90
Upla 102163 1 373 175 102163-1 1 0 0 1 Forest Forest 1 Evergreen forest 1 Dense 1 13.2029086 105.7317310 1459690.43 579286.90
Upla 102169 2 379 175 102169-2 1 1 0 1 Forest Forest 1 Evergreen forest 1 Dense 1 13.2036485 105.7871038 1459790.44 585286.90
Upla 102169 3 379 175 102169-3 1 0 0 1 Forest Forest 1 Evergreen forest 1 Dense 1 13.2027415 105.7880237 1459690.44 585386.90
Upla 102169 1 379 175 102169-1 1 0 0 1 Forest Forest 1 Evergreen forest 1 Dense 1 13.2027443 105.7871009 1459690.44 585286.90
Upla 102175 2 385 175 102175-2 1 1 0 1 Forest Forest 1 Evergreen forest 1 Dense 1 13.2034723 105.8424731 1459790.44 591286.90
Upla 102175 3 385 175 102175-3 1 0 0 1 Forest Forest 1 Evergreen forest 1 Dense 1 13.2025651 105.8433928 1459690.44 591386.90
Upla 102175 1 385 175 102175-1 1 0 0 1 Forest Forest 1 Evergreen forest 1 Dense 1 13.2025682 105.8424700 1459690.44 591286.90
Upla 102181 2 391 175 102181-2 1 1 0 0 FA Non-ForeGrassland 3 Wood shrub 2 Medium 1 13.2032841 105.8978415 1459790.44 597286.90
Upla 102181 3 391 175 102181-3 1 0 0 0 FA Non-ForeGrassland 3 Wood shrub 2 Medium 1 13.2023768 105.8987610 1459690.44 597386.90
Upla 102181 1 391 175 102181-1 1 0 0 0 FA Non-ForeGrassland 3 Wood shrub 2 Low 1 13.2023800 105.8978382 1459690.44 597286.90
Upla 102187 2 397 175 102187-2 1 1 0 1 Forest Forest 1 Semi-evergreen forest 1 Dense 1 13.2030840 105.9532091 1459790.44 603286.90
Upla 102187 3 397 175 102187-3 1 0 0 1 Forest Forest 1 Semi-evergreen forest 1 Dense 1 13.2021764 105.9541284 1459690.44 603386.90
Upla 102187 1 397 175 102187-1 1 0 0 1 Forest Forest 1 Semi-evergreen forest 1 Low 1 13.2021799 105.9532056 1459690.44 603286.90
Upla 105679 2 379 181 105679-2 1 1 0 1 Forest Forest 1 Evergreen forest 1 Dense 1 13.1493981 105.7869305 1453790.44 585286.90
Upla 105679 3 379 181 105679-3 1 0 0 1 Forest Forest 1 Evergreen forest 1 Dense 1 13.1484911 105.7878502 1453690.44 585386.90
Upla 105679 1 379 181 105679-1 1 0 0 1 Forest Forest 1 Evergreen forest 1 Dense 1 13.1484939 105.7869276 1453690.44 585286.90
Upla 105691 2 391 181 105691-2 1 1 0 1 FA Forest Forest 1 Semi-evergreen forest 1 Dense 1 13.1490353 105.8976438 1453790.44 597286.90
Upla 105691 3 391 181 105691-3 1 0 0 1 FA Forest Forest 1 Semi-evergreen forest 1 Dense 1 13.1481279 105.8985631 1453690.44 597386.90
Upla 105691 1 391 181 105691-1 1 0 0 1 FA Forest Forest 1 Semi-evergreen forest 1 Dense 1 13.1481311 105.8976405 1453690.44 597286.90
Upla 67063 1 373 115 67063-1 1 0 0 0 Non-Forest Grasslands 1519367.00 579706.00
Upla 67063 2 373 115 67063-2 1 0 0 0 Non-Forest Grasslands 1519467.00 579706.00
Upla 67063 3 373 115 67063-3 1 0 0 0 Non-Forest Grasslands 1519367.00 579806.00
Upla 67069 1 379 115 67069-1 1 1 0 1 Forest Evergreen/Reparian Forests 1519367.00 585706.00
Upla 67069 2 379 115 67069-2 1 1 0 1 Forest Evergreen/Reparian Forests 1519460.00 585684.00
Upla 67069 3 379 115 67069-3 1 1 0 1 Forest Evergreen/Reparian Forests 1519367.00 585806.00
Upla 70585 1 385 121 70585-1 1 0 0 1 Non-Forest Secondary forest/Swidden 1513367.00 591706.00
Upla 70585 2 385 121 70585-2 1 1 0 1 Non-Forest Secondary forest/Swidden 1513467.00 591706.00
Upla 70585 3 385 121 70585-3 1 0 0 1 Non-Forest Secondary forest/Swidden 1513367.00 591806.00
Upla 74101 1 391 127 74101-1 1 0 0 1 Forest Deciduous Forest 1507367.00 597706.00
Upla 74101 2 391 127 74101-2 1 1 0 1 Forest Deciduous Forest 1507467.00 597706.00
Upla 74101 3 391 127 74101-3 1 0 0 1 Forest Deciduous Forest 1507367.00 597806.00
Upla 77617 1 397 133 77617-1 1 0 0 0 Non-Forest Grassland 1501367.00 603706.00
Upla 77617 2 397 133 77617-2 1 1 0 0 Non-Forest Grassland 1501467.00 603706.00
Upla 77617 3 397 133 77617-3 1 0 0 0 Non-Forest Grassland 1501367.00 603806.00
Upla 70591 1 391 121 70591-1 1 0 0 1 Forest Deciduous Forest 1513367.00 597706.00
Upla 70591 2 391 121 70591-2 1 1 0 1 Forest Deciduous Forest 1513467.00 597706.00
Upla 70591 3 391 121 70591-3 1 0 0 1 Forest Deciduous Forest 1513367.00 597806.00
TOTAL 120 Clusters 360 Plots
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Appendix 4 Summary report of inaccessible clusters

Royal University of Agriculture
Center for Agricultural and Environmental Studies

TYPE CLUSTER PLOT COL ROW NAME SelectFie NewCluster Mangroves_ Metsa Juridition FNF IPCC IPPC_num FRL_Classe FNF_Cod TCC Flag LAT LON UTM_Y UTM_X

Upla 35563 2 463 61 35563-2 1 1 0 1 Forest Forest 1 Evergreen forest 1 Dense 1 14.2305167 106.5690074 1573790.46 669286.80
Upla 35563 3 463 61 35563-3 1 0 0 1 Forest Forest 1 Semi-evergreen forest 1 Dense 1 14.2296068 106.5699277 1573690.46 669386.80
Upla 35563 1 463 61 35563-1 1 0 0 1 Forest Forest 1 Evergreen forest 1 Dense 1 14.2296129 106.5690011 1573690.46 669286.80
Upla 25021 2 451 43 25021-2 1 1 0 1 MoE Forest Forest 1 Semi-evergreen forest 1 Dense 1 14.3939197 106.4588639 1519690.48 657286.79
Upla 25021 3 451 43 25021-3 1 0 0 1 MoE Forest Forest 1 Semi-evergreen forest 1 Dense 1 14.3930101 106.4597854 1519690.48 657386.79
Upla 25021 1 451 43 25021-1 1 0 0 1 MoE Forest Forest 1 Semi-evergreen forest 1 Dense 1 14.3930158 106.4588581 1519690.48 657286.79
Upla 28537 2 457 49 28537-2 1 1 0 1 MoE Forest Forest 1 Evergreen forest 1 Dense 1 14.3393386 106.5141366 1519690.48 663286.79
Upla 28537 3 457 49 28537-3 1 0 0 1 MoE Forest Forest 1 Evergreen forest 1 Dense 1 14.3384288 106.5150576 1519690.48 663386.79
Upla 28537 1 457 49 28537-1 1 0 0 1 MoE Forest Forest 1 Evergreen forest 1 Dense 1 14.3384348 106.5141305 1519690.48 663286.79
Upla 28543 2 463 49 28543-2 1 1 0 1 MoE Forest Forest 1 Evergreen forest 1 Dense 1 14.3389771 106.5697591 1519690.48 669286.79
Upla 28543 3 463 49 28543-3 1 0 0 1 MoE Forest Forest 1 Evergreen forest 1 Dense 1 14.3380672 106.5706799 1519690.48 669386.79
Upla 28543 1 463 49 28543-1 1 0 0 1 MoE Forest Forest 1 Evergreen forest 1 Dense 1 14.3380733 106.5697528 1519690.48 669286.79
Upla 32047 2 457 55 32047-2 1 1 0 1 MoE Forest Forest 1 Evergreen forest 1 Dense 1 14.2851071 106.5137732 1519690.48 663286.80
Upla 32047 3 457 55 32047-3 1 0 0 1 MoE Forest Forest 1 Evergreen forest 1 Dense 1 14.2841974 106.5146940 1519690.48 663386.80
Upla 32047 1 457 55 32047-1 1 0 0 1 MoE Forest Forest 1 Evergreen forest 1 Dense 1 14.2842033 106.5137672 1519690.48 663286.80
Upla 32053 2 463 55 32053-2 1 1 0 1 MoE Forest Forest 1 Semi-evergreen forest 1 Dense 1 14.2847471 106.5693825 1519690.48 669286.79
Upla 32053 3 463 55 32053-3 1 0 0 1 MoE Forest Forest 1 Semi-evergreen forest 1 Dense 1 14.2838371 106.5703030 1519690.48 669386.79
Upla 32053 1 463 55 32053-1 1 0 0 1 MoE Forest Forest 1 Semi-evergreen forest 1 Dense 1 14.2838432 106.5693762 1519690.48 669286.79
Upla 105685 2 385 181 105685-2 1 1 0 1 Forest Forest 1 Semi-evergreen forest 1 Dense 1 13.1492227 105.8422876 1453790.44 591286.90
Upla 105685 3 385 181 105685-3 1 0 0 1 Forest Forest 1 Semi-evergreen forest 1 Dense 1 13.1483155 105.8432071 1453690.44 591386.90
Upla 105685 1 385 181 105685-1 1 0 0 1 Forest Forest 1 Semi-evergreen forest 1 Dense 1 13.1483185 105.8422845 1453690.44 591286.90
Upla 63571 2 391 109 63571-2 1 1 0 1 Forest Forest 1 Forest regrowth 1 Dense 1 13.8000060 105.9000752 1525790.43 597286.86
Upla 63571 3 391 109 63571-3 1 0 0 1 Forest Forest 1 Forest regrowth 1 Dense 1 13.7990985 105.9009968 1525690.43 597386.86
Upla 63571 1 391 109 63571-1 1 0 0 1 Forest Forest 1 Forest regrowth 1 Dense 1 13.7991019 105.9000718 1525690.43 597286.86
TOTAL CLUSTERS 24 PLOTS

KINGDOM OF CAMBODIA

NATION  RELIGION  KING
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SUMMARY REPORT OF FOREST INVENTORY SURVEY  IN STUENG TRENG PROVINCE
(8 INACCESSIBLE CLUSTERS) 

THE FOREST INVENTORY SURVEY FOR THE PROJECT FOR NATIONAL AND SUB-NATIONAL CAPACITY 
DEVELOPMENT FOR SUSTAINABLE NATURAL RESOURCE MANAGEMENT 

Supported by Japanese International Coorperation Agency (JICA)
Period of Report : 14 January - 18 February 2022
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Appendix 5 Tree species found in the study area 

No Species name Frequency 
1 Lagerstroemia calyculata 607 
2 Vatica odorata 286 
3 Diospyros crumenata 209 
4 Aporosa planchoniana  187 
5 Terminalia alata 153 
6 Xylia xylocarpa 149 
7 Shorea obtusa 147 
8 Irvingia malayana 141 
9 Nauclea orientalis 133 

10 Cratoxylum cochinchinense 129 
11 Syzygium cumini  120 
12 Memecylon acuminatum var. tenuis 119 
13 Dipterocarpus tuberculatus 117 
14 Peltophorum dasyrrhachis 76 
15 Diospyros nitida  73 
16 Diospyros sylvatica 73 
17 Xylopia vielana 72 
18 Berrya mollis 68 
19 Vitex pinnata 68 
20 Sindora siamensis 65 
21 Walsura robusta  65 
22 Callophyllum saigonense 64 
23 Shorea vulgaris 64 
24 Combretum quadrangulare 62 
25 Dipterocarpus obtusifolius 62 
26 Syzygium polyanthun 62 
27 Xanthophyllum colubrinum 59 
28 Anishoptera costata 56 
29 Terminalia mucronata 56 
30 Xerospermum noronhianum 55 
31 Syzygium lineatum 54 
32 Ardisia crenata 50 
33 Scheicheria oleosa  48 
34 Terminalia triptera 48 
35 Ficus racemosa 47 
36 Dimocarpus longan 44 
37 Drosera indica 44 
38 Neonuclea sp. 43 
39 Tetrameles nudiflora 42 
40 Stereospermum chelonoides 41 
41 Dipterocarpus intricatus 40 
42 Xanthophyllum exelsum 40 
43 Sandoricum indicum 39 
44 Microcos paniculata 37 
45 Bauhinia racemosa  36 
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No Species name Frequency 
46 Dehaasia cuneata 36 
47 Diospyros pilosanthera 36 
48 Gluta laccifera , Pierre. 36 
49 Melodorum fruticosum 35 
50 Diospyros bejaudii 34 
51 Diospyros undulata  34 
52 Acronychia pedunculata 31 
53 Albizia lebbeck 31 
54 Dipterocapus dyeri 31 
55 Shorea roxburgshii 31 
56 Memecylon laevigalum 30 
57 Parinari anamensis 30 
58 Shorea siamensis 30 
59 Syzygium formosa 29 
60 Bombax anceps 28 
61 Heritiera javanica 28 
62 Nauclea officinalis 28 
63 Dipterocarpus alatus 26 
64 Mangifera duperreana  26 
65 Mangifera foetida 26 
66 Miliusa mollis 26 
67 Dillenia pentagyna 24 
68 Grewia eriocarpa 24 
69 Hopea ferrea 24 
70 Polyalthia cerasoides 24 
71 Stereospermum cylindricum 24 
72 Careya arborea  23 
73 Garcinia ferrea 23 
74 Spondias pinnata 23 
75 Anacardium occidentale 22 
76 Brownlowia emarginata  22 
77 Madhuca elliptica 22 
78 Quassia amara 22 
79 Dalbergia nigrescens 21 
80 Diptcrocarpus intricatus 21 
81 Garcinia vilersiana 21 
82 Knema corticosa 21 
83 Uvaria purpurea 21 
84 Artocarpus chama 20 
85 Sterculia gilva Miq. 20 
86 Lagerstroemia speciosa 19 
87 Terminalia chebula 19 
88 Lophopetalum duperreanum 18 
89 Terminalia bialata 18 
90 Aporosa ficifolia 17 
91 Dalbergia oliveri 17 
92 Haldina cordifolia 17 
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No Species name Frequency 
93 Hopea odorata 17 
94 Unknown27 17 
95 Cleistanthus tomentosus 16 
96 Dialium cochinchinense 16 
97 Melientha suavis 16 
98 Croton poilanei 15 
99 Pterocarpus macrocarpus 15 

100 Scaphium macropodium 15 
101 Diospyros cambodiana 14 
102 Dipterocarpus turbinatus 14 
103 Polyalthia intermedia 14 
104 Pterospermum semisagittatum 14 
105 Cananga latifolia 13 
106 Dillenia ovata 13 
107 Fagraea fragrans 13 
108 Hopea pierrei 13 
109 Mitragyna sp. 13 
110 Atalantia monophylla  12 
111 Callicarpa brevipes 12 
112 Ficus microcarpus 12 
113 Hydnocarpus annamensis  12 
114 Knema globularia 12 
115 Madhuca cambodiana 12 
116 Pterospermum grewiifolium 12 
117 Syzygium grandis  12 
118 Syzygium siamensis 12 
119 Diospyros malabarica 11 
120 Morinda tomentosa 11 
121 Walsura trichostemon 11 
122 Apostasia wallichii  10 
123 Baccaurea ramifiora 10 
124 Ficus variolosa 10 
125 Garcinia oliveri 10 
126 Pinus kesiya 10 
127 Suregada multiflora 10 
128 Syzygium tinctorium 10 
129 Vietnamosasa pusilla 10 
130 Zizyphus cambodiana 10 
131 Barringtonia asiatica  9 
132 Canarium album 9 
133 Cinnamomum polyadelphum 9 
134 Drypetes cambodica 9 
135 Myristica iners 9 
136 Strychnos nux-vomica 9 
137 Terminalia pierrei 9 
138 Vatica philastreana 9 
139 Abutilon indicum 8 

 

37 

No Species name Frequency 
140 Alstonia scholaris 8 
141 Bauhinia variegata 8 
142 Dalbergia entadoides 8 
143 Diospyros buxifolia 8 
144 Aglaia edulis 7 
145 Bauhinia viridescens 7 
146 Catunaregam tomentosa 7 
147 Cordia cochinchinensis 7 
148 Elaeocarpus hygrophilus 7 
149 Knema pierrei 7 
150 Lepisanthes rubiginosa 7 
151 Lithocarpus harmandii 7 
152 Polyalthia thorelii 7 
153 Unknown25 7 
154 Aglaia cambodiana 6 
155 Albizia thorelii 6 
156 Antidesma ghaesembilla 6 
157 Boerhavia chinensis 6 
158 Chrysophyllum roxburghii  6 
159 Clitoria ternatea 6 
160 Daphniphyllum majus 6 
161 Dasymaschalon lomentaceum 6 
162 Diploknema sp. 6 
163 Duabanga grandiflora 6 
164 Dysoxylum loureiri 6 
165 Evodia lepta 6 
166 Garcinia schefferi 6 
167 Mastixia pentandra 6 
168 Parkia sumatrana 6 
169 Shorea henryana 6 
170 Shorea hypochra 6 
171 Unknown64 6 
172 Zanthoxylum rhetsa 6 
173 Butea monosperrna 5 
174 Calophyllum polyanthum 5 
175 Dioscorea hispida 5 
176 Diospyros kaki 5 
177 Diospyros montana 5 
178 Memecylon harmandii 5 
179 Murraya paniculata 5 
180 Oroxylum indicurn 5 
181 Schoutenia hypoleuca 5 
182 Streblus asper 5 
183 Syzygium fruticosum 5 
184 Adenanthera pavonina 4 
185 Crudia chrysantha 4 
186 Dasymaschalon macrocalyx 4 
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No Species name Frequency 
187 Diospyros hasseltii 4 
188 Gardenia angkorensis 4 
189 Lagerstroemia loudonii 4 
190 Lannea coromandelica 4 
191 Lepisanthes tetraphylla 4 
192 Maclura cochinchinensis 4 
193 Markhamia stipulata 4 
194 Memexylon edule 4 
195 Nephelium melliferum 4 
196 Ochna integerrima 4 
197 Pternandra caerulescens 4 
198 Shorea thorelii 4 
199 Spondias malayana  4 
200 Sterculia parviflora 4 
201 Syzygium grata  4 
202 Unknown103 4 
203 Unknown26 4 
204 Unknown93 4 
205 Xanthophyllum glaucum 4 
206 Altingia cambodiana 3 
207 Bruguiera sexangula 3 
208 Buchanania siamensis 3 
209 Canthium dicoccum 3 
210 Carypha umbraculifera  3 
211 Crateva adansonii 3 
212 Croton joufra 3 
213 Dalbergia horrida 3 
214 Diospyros ehretioides 3 
215 Drosera burmanii 3 
216 Dysoxylum sp. 3 
217 Elaeocarpus macrocerus 3 
218 Firmiana simplex 3 
219 Garcinia merguensis 3 
220 Garuga pinnata 3 
221 Grewia sinuata 3 
222 Holarrhena pubescens 3 
223 Hopea helferi 3 
224 Hopea recopei 3 
225 Lagerstroemia macrocarpa 3 
226 Mangifera cochinchiensis 3 
227 Memecylon scutellatum  3 
228 Millingtonia hortensis 3 
229 Neolitsea chui 3 
230 Premna mollissima 3 
231 Pterocymbium tinctorium 3 
232 Pteropermum diversifolium 3 
233 Senna garrettiana 3 
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No Species name Frequency 
234 Syzygium cochinchinense 3 
235 Tectona grandis 3 
236 Terminaha bellirica 3 
237 Terrninalia catappa 3 
238 Unknown101 3 
239 Unknown19 3 
240 Unknown6 3 
241 Unknown75 3 
242 Unknown88 3 
243 Vitex peduncularis  3 
244 Acacia intsia 2 
245 Achyranthes bidentata 2 
246 Albizia lebbeckoides 2 
247 Alstonia spathulata 2 
248 Anthocephalus chinensis 2 
249 Antidesma japonicum 2 
250 Antidesma laurifolium 2 
251 Azadirachta indica 2 
252 Bauhinia harmsiana 2 
253 Bauhinia pottsii 2 
254 Buchanania reticulata  2 
255 Calophyllum thorelii 2 
256 Canarium subulatum 2 
257 Dillenia scabrella 2 
258 Diospyros filipendula 2 
259 Elaeocarpus thorelii 2 
260 Euonymus cochinchinensis 2 
261 Ficus hirta 2 
262 Ficus religiosa 2 
263 Garcinia delpyana 2 
264 Getonia floribunda 2 
265 Grewia asiatica 2 
266 Hymnocardia wallichii 2 
267 Intsia bijuga 2 
268 Mammea siamensis 2 
269 Parameria laevigata 2 
270 Phyllanthus emblica  2 
271 Poikilospermum suaveolens 2 
272 Polyalthia jacunda 2 
273 Randia uliginosa 2 
274 Sapium sebiferum 2 
275 Shorea guiso 2 
276 Ternstroemia penangiana 2 
277 Tristaniopsis burmannica 2 
278 Unknown114 2 
279 Unknown36 2 
280 Unknown65 2 
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No Species name Frequency 
281 Unknown90 2 
282 Walsura villosa 2 
283 Zizyphus oenopolia 2 
284 Acacia harmandiana 1 
285 Afzelia xylocarpa 1 
286 Aglaia leptantha 1 
287 Alpinia conchigera 1 
288 Alpinia galanga 1 
289 Antidesma acidum 1 
290 Antidesma cambodianum 1 
291 Antidesma montanum 1 
292 Artocarpus nitidus 1 
293 Arytera littoralis 1 
294 Balakata baccata  1 
295 Barringtonia acutangula 1 
296 Bauhinia bassacensis 1 
297 Butea superba 1 
298 Casearia graveolens 1 
299 Cassia fistula 1 
300 Cassia timoriensis 1 
301 Croton thorelii 1 
302 Dacrydium elatum 1 
303 Dalbergia cultrata 1 
304 Desmodium auricomum 1 
305 Desmodium longipes  1 
306 Dillenia hookeri 1 
307 Dillenia obovata 1 
308 Diospyros decandra 1 
309 Dipterocarpus costatus 1 
310 Dracaena cambodiana 1 
311 Ellipanthus tomentosus 1 
312 Engelhardia roxburghiana 1 
313 Erythrina variegata 1 
314 Erythropheum succirubrum 1 
315 Euphorbia hirta 1 
316 Eurycoma longiflia 1 
317 Ficus fistulosa 1 
318 Ficus sp1. 1 
319 Flacourtia indica 1 
320 Garcinia schomburgkiana 1 
321 Gardenia cambodiana 1 
322 Glycosmis pentaphylla 1 
323 Grewia tomentosa 1 
324 Homalium grandiflorum 1 
325 Hopea reticulata 1 
326 Hymenodictyon orixense 1 
327 Impatiens balsamina 1 
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No Species name Frequency 
328 Ixora diversifolia var. flexilis 1 
329 Kmeria duperreana 1 
330 Korthalsia lacinosa 1 
331 Lasianthus repoeuensis 1 
332 Lepisanthes senegalensis 1 
333 Litsea umbellata 1 
334 Lophopetalum wallichii 1 
335 Lophopetalum wightianum 1 
336 Madhuca kampongsonensis 1 
337 Mallotus anisopodus 1 
338 Mallotus repandus 1 
339 Memecylon edule 1 
340 Morinda persicaefolia 1 
341 Muntingia calabura 1 
342 Pantadenia adenanthera 1 
343 Pavonia rigida 1 
344 Phyllanthus amarus 1 
345 Podocarpus neriifolius  1 
346 Pouzoizia zeylanica 1 
347 Psychotria revesii 1 
348 Rhodomyrtus tomentosa 1 
349 Sandoricum koetjape 1 
350 Schima wallichii 1 
351 Scleropyrum pentandrum 1 
352 Sonneratia caseolaris 1 
353 Spatholobus parviflorus 1 
354 Tetracera scandens  1 
355 Unknown102 1 
356 Unknown104 1 
357 Unknown106 1 
358 Unknown107 1 
359 Unknown108 1 
360 Unknown109 1 
361 Unknown110 1 
362 Unknown112 1 
363 Unknown117 1 
364 Unknown118 1 
365 Unknown119 1 
366 Unknown120 1 
367 Unknown17 1 
368 Unknown20 1 
369 Unknown38 1 
370 Unknown53 1 
371 Unknown72 1 
372 Unknown85 1 
373 Unknown87 1 
374 Unknown92 1 
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No Species name Frequency 
375 Unknown94 1 
376 Unknown95 1 
377 Unknown96 1 
378 Unknown97 1 
379 Unknown98 1 
380 Ventilago harmandiana 1 
381 Xylopia pierrei 1 
382 Xylosma brachystachys 1 
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Appendix 6 Material and equipment for field study 
- Equipment to be procured by the Contractor 

No. List of equipment Quantity Unit 

1 Food and water 1575 person/day 

2 Camp equipment 5 set 

3 First aid kit 5 set 

4 Flashlight with violet filter 36 set 

5 Backpack 36 piece 

6 Saw 6 number 

7 Shovel 6 number 

8 Pick 6 number 

9 Hammer 6 number 

10 Bush knife 6 number 

11 Helmet 36 number 

12 Boots 36 pairs 

13 Metallic pin for plot marking 65 piece 

14 Paint spray 240 bottle 

15 Telephone card 1 L.S. 

16 Rope and string 120 piece 

17 Tarpaulin 5 piece 

18 Glove 1050 pairs 

19 Sample bag 1 L.S. 

20 Pipe (quadrate frame) 1 L.S. 

21 Mosquito spray 50 bottle 

22 Mosquito gel 72 bottle 

23 Rain coat 36 set 

24 Batteries (GPS) 225 piece 

25 Powerbank (solar charger) 5 piece 
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- Equipment to be provided by the Employer 

No. List of equipment Quantity Unit 

1 Handheld GPS receiver 6 set 

2 Hypsometer 6 set 

3 Diameter measuring tape (10m) 12 piece 

4 Diameter measuring tape (2m) 12 piece 

5 Measuring tape (50m) 12 piece 

6 Clinometer compass 6 piece 

7 Small caliper 6 piece 

8 Soil sampling cylinder 12 piece 

9 Scale 6 piece 

10 Waterproof bag 6 piece 

11 Colour tape 36 bundle 

12 360-degree digital camera 6 set 

13 Transceiver 10 set 

14 Telescopic staff (8m) 6 piece 
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Appendix 7 Photos of field work activities  
 

 
Field survey training in RUA  

 
Survey Team meets in RUA on 9 Jan 2022 

 
Pre-survey in Nimith Waterfall on 11 Jan 2022 

 
Meeting with FA Stung Treng on 11 Jan 2022 

 
Meeting in PDAFF Stung Treng on 13 Jan 2022 

 
Team 2&3 traveled to Nimith Waterfall 

 
Motor was broken during the field in Nimith Waterfall 

 
Team measured DBH in Daung on 17 Jan 2022 
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Field survey in Anlong Chrey 18 Jan 2022 

 
Field survey in Prey Lang 24 Jan 2022 

 
Team 3 traveled to Vern Sai on 13 Feb 2022 

 
Field survey in Chantou village 29 Jan 2022 

 
Field survey in Chantou village 29 Jan 2022 

 
Team 1 measured trunk’s DBH on 7 Jan 2022 

 
Team 1 recorded the data on 7 Jan 2022 

 
Team 1 measured tree height used Vertex on 7 Jan 2022 
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Team 1&4 traveled to cluster in Virak Chey 8 Feb 2022 

Team 3 set up plot in Daung village on 18 Jan 2022 

Team 2 &3 move from Rumdeng to Spong on 19 Jan 2022 

JICA Expert met the team 2,3&5 on 24 Jan 2022 

Team 1 collected litter fall on 19 Jan 2022 

Inaccessible cluster due to forest fire on 4 Feb 2022 

Team 2 &3 at Virack Vchey on 8 Feb 2022 

Team 1&4 in Virak Chey on 13 Feb 2022 
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Appendix 2: Map Utilization Training Material 





វគƀបណƎុ ះបǁƎ លƙគȪបេƷƀ លេǵេលីƳរេƙបីƙǇស់ែផនទ(ីកƙមតិដបូំង)

គេƙǋងអភវិឌƌន៍សមតƏǊពកƒុងƳរƙគប់ƙគងធនǅǅនធមƗƺតិ
ƙបកបេƽយនរិនƎរǊពេǷǃƒ ក់ƺតនិងិǃƒ ក់េƙƳƳមƺតិ

1

ƳរែណǆអំំពីវគƀបណƎុ ះបǁƎ ល
Ƴរែសƛងយល់អំពីƳរបែមƚងរបស់ែផនដេីǵƺែផនទី
Ƴរែសƛងយល់អំពីលកſណៈៃនƳរបែមƚងែផនទី
Ƴរែសƛងយល់អំពី Azimuth

Ƴរែសƛងយល់អំពី Azimuth ǒកល
Ƴរែសƛងយល់អំពីទីǂងំរបស់េខតƎសƐឹងែƙតងេǷេលីែផនទី
Ƴរែសƛងយល់អំពីែខƞរវណƋ វងž និងសǁƊ នដី
Ƴរែសƛងយល់អំពីែផនទសីǁƊ នដី
Ƴរែសƛងយល់អំពីសȦƈ េƙបីƙǇស់េលីែផនទី
Ƴរែសƛងយល់អំពព័ីត៌ǋនបǆƐ ប់បនƞៃំនែផនទី
ƳរអនុវតƎន៍៖ ƳរេƙបីƙǇស់ƙតីវស័ិយេǷទីǏល

2

ǋǋតិƳ

ƳƳររពឹំងទុក

ែសƛងយល់អំពីមូលƽƊ នƙគឹះៃនƳរេƙបƙីǇស់ែផនទី
ែសƛងយល់អំពីែផនទសីǁƊ នដី និងសȦƈ សំƵល់េលីែផនទី
េចះេƙបីƙǇស់ƙតីវស័ិយេដីមƓែីសƛងរកចណុំចេលីែផនទ។ី
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3

ƳƳរែណǆអំំពីវគƀបណƎុ ះបǁƎ ល

េេƵលបណំង

អƒកចូលរមួនងឹសិកǜែសƛងយល់អំពចីេំណះដងឹមូលƽƊ នៃនƳរេƙបƙីǇស់ែផនទី

4

ƳƳរែសƛងយល់អំពីƳរបែមƚងរបស់ែផនដីេǵƺែផនទី

ភពែផនដី ភូេƵល

ភូេƵល គឺƺសំេǮេលីែផនដីǋនǍងតូចមួយែដលƙតȪវǇនបែមƚងពភីពែផនដ។ី ǏǇនបƷƟ ញ
ពីទំហំ ចǋƂ យ រូបǍង និងទិសេǮៃនភពែផនដី។
ែតǏមិនǕចេមលីេƽយេឃញីǄងំមូលេƽយƳរេមីលែតមួយែភƚតǇនែដរ ǏǕចេមីលេឃញី
េពញǇនេƽយƳរបងƛលិ។

5

ƳƳរែសƛងយល់អំពីƳរបែមƚងរបស់ែផនដីេǵƺែផនទី ((ត)

ែផនទពីភិពេǎក ខុសƵƒ បនƎចិបនƎួច ǄងំរបូǍង ចǋƂ យ ទំហំ នងិទǂីងំេធȢបេǵនងិភូេƵល
ែតǏƷយƙសȫលយកេǵǂមខƚួនƺង។

6

ƳƳរែសƛងយល់អំពីƳរបែមƚងរបស់ែផនដីេǵƺែផនទី ((ត)

ែផនទពីភិពេǎកǕចបេងžតីǇនេƽយេƙបីƙǇស់វធិǒីȜសƎបែមƚង (Projection) េដមីƓេីធƛីែផនដី
ǍងមូលƳƚ យេǵƺែផនទីសំែប៉ត។ វធិីǒȜសƎបែមƚងǋនេƙចនីƙបេភទ អƒកផលិតែផនទីǕច
េƙជីសេរសីǕƙស័យេលីេƵលបំណង។

ƳរេƙបȢបេធȢបƳរបែមƚងែផនដីេǵƺែផនទី
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7

ƳƳរែសƛងយល់អំពីƳរបែមƚងរបស់ែផនដីេǵƺែផនទី ((ត)

ƴងេƙƳមេនះƺ រូបǊពƙតȪវǇនពǆƚ ត
េដីមƓបីំǇត់គǋƚ តǄងំេនះ រូបǍងេដមីៃនែដនដី និងមǓសមុƙទនងឹǈƚ ស់បƉូរខុសពីǒƏ នǊពេដមី។

កƒុងƳរទទួលǇនǊពƙតមឹƙតȪវៃនែផនទី អƒកផលិតែផនទƙីតȪវេƙជសីេរសីវធិីǒȜសƎបែមƚងƺក់
ǎក់ និងព័ត៌ǋនែដលចង់ឲƘǇន។

8

ƳƳរែសƛងយល់អំពីƳរបែមƚងរបស់ែផនដីេǵƺែផនទី ((ត)

វធិីǒȜសƎបែមƚងែដលƙតȪវǇនេƙបីƙǇស់សƙǋប់Ƴរផលិតែផនទីǋន Mercator, Mollweide,

និង Azimuthal៖

ƙតȪវǇនបេងžីតេឡងីេǷƹƒ ១ំ៥៦៩
េƽយ Gerardus Mercator 

ƙតȪវǇនបេងžីតេឡងីេǷƹƒ ១ំ៨០៥
េƽយ Karl B. Mollweide 

េគេជȟƺក់ǃ វធិីេនះƙតȪវǇន
បេងžីតេƽយជនƺតិេអហƞុបី
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9

ƳƳរែសƛងយល់អំពីលកſណៈៃនƳរបែមƚងែផនទី

ចំណុចƙបសពƑរបស់ែផនទីរǏងរយៈទទងឹ នងិរយៈបេǁƎ យេǷមុំƙតមឹƙតȪវ។ វធិីǒȜសƎេនះ មុំ
ǋ៉េញ៉ទិចƙតȪវǇនពណ៌ǆƺែខƞរƙតង់ ែដលƺគនƚងǆផំƚូវ។
េǷជតិេអƳƛ ទ័រ រƷƛ ស់េនះលេមơȣងƴƚ ងំ េហយីេǷេពលចǋƂ យƳន់ែតជតិបូ៉លƴងេជងី នងិ
ƴងតƓូង ǊពខុសƵƒ ៃនទំហƳំន់ែតធ។ំ

បំេពញគǋƚ តេនះƺមួយនឹងៃផƐដី
និងៃផƐសមុƙទ

ƳƳរបែមƚង MMercatorr ƳƳរបែមƚង MMolleweide

ƳរǊƅ ប់ចុងៃនែផនទីǄងំអស់ƺមួយអ័កƞកƒុងសǋǋƙត 2:1 ែដលƳរǊƅ ប់េនះǋនេធƛឲីƘែផនដី
ǋនǍងƺពងƙកេព។ី
ែផនទីេនះ ǋនǊពƙតមឹƙតȪវចំេǉះទំហទំីǂងំ ែតរបូǍង ទិស មុំ នងិចǋƂ យǋនǊពខុសƵƒ ។
ែដលǊគេƙចីនេកតីេឡងីេǷជតិបូ៉ល (េជីង និងតƓូង) និងខិតƳន់ែតជតិƺយែផនដ។ី

Ǌƅ ប់ចុងទូកǄងំេនះចូលƵƒ ែតមួយ

Ƴរែសƛងយល់អំពីលកſណៈៃនƳរបែមƚងែផនទី (ត)

ƳƳរបែមƚង AAzimuthal

វធិីǒȜសƎេនះ បƷƟ ញǌ៉ងƙតឹមƙតȪវǄងំចǋƂ យ និងទិសពីចណុំចកǁƉ លៃនែផនទ។ី
ǊគេƙចនីែផនទីƙបេភទេនះេƙបីƙǇស់េǷតំបន់បូ៉លែដល ែខƞររយៈបេǁƉ យ នងិរយៈទទឹងែបង
ែចកេសƗីៗƵƒ េដីមƓតីំǁងឱƘចǋƂ យដ៏ƙតមឹƙតȪវ។
ǊពខុសƵƒ ចំេǉះរូបǍង កƙមិត និងទីǂងំេកនីេឡងី េពលǏេចញƳន់ែតƹƂ យពចីណុំចកǁƉ ល។

ƳƳរែសƛងយល់អំពីលកſណៈៃនƳរបែមƚងែផនទី (ត)

បំេពញគǋƚ តេនះƺមួយនឹងៃផƐដី
និងៃផƐសមុƙទ

ƳƳរែសƛងយល់អំពី AAzimuth

ែផនទីƸǇំច់ǁស់ƙតȪវបƷƟ ញអពំǊីពƙតមឹƙតȪវៃន azimuth/ទិស។ ƙបសិនេបអីƒកេមីលខុស
េǆះអƒកនិងេǵកែនƚងខុស។ ែផនទីƙតȪវេƙបƙីǇស់ azimuth េដីមƓបីƷƟ ញពីទសិចǙស់ǎស់។

េតីខƇុ ំǕចពនƘលǌ៉់ងេម៉ច
េដីមƓឱីƘƳនែ់តលơƺងេនះ?

ǒǎƙកȩងេខតƎសƐឹងែƙតងសƏិតេǷ
ែផƒកƴងេƙƳមេǷƴងǒƉ អំនុវទិǚ
ល័យេខតƎសƐឹងែƙតង។

ពីƴងខƇុ ំ ǒǎƙកȩងេខតƎសƐឹងែƙតង
សƏិតេǷែផƒកƴងេលីែផƒកេǷƴង
េឆƛងអនុវទិǚលយ័េខតƎសƐឹងែƙតង។
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ƳƳរែសƛងយល់អំពី AAzimuthh (ត)

ƙតីវស័ិយ ៨ទិស

រេបȢបកំណត់ទសិេǷចំណុចǁមួយេǷេលីែផនដី

• កំណត់ទិសƴងេជងី នងិតƓូង ែដលƽក់Ƴត់ែកងនងឹែខƞរវណƋ  េនះ។
ទិសǄងំបួនេនះƙតȪវǇនបំែបកƺ ៨ទិស ដូចƺ ទសិឦǒន នងិ
ទិសនិរតី ឬបំែបកបែនƏម េទȢត េǵƺ ១៦ ឬ ៣២ទិស។

• ƙតីវស័ិយេនះបƷƟ ញ azimuths ៃនទិសƴងេជងី តƓូង េកតី នងិលិ
ច។ Ǐǋនមƅុលពណ៌មួយ ែដលែតងែតចងơុលេǵƳន់ទសិƴងេជងី។

ររេបȢបេƙបƙីǇស់ƙតវីស័ិយ

ƳƳរែសƛងយល់អំពី AAzimuthh (ត)

1. ែបរមុខេǵƳន់ទិស ែដលƙតȪវសិកǜ
និងƽក់ƙតីវស័ិយេផƉកេលីǇតៃដរបស់អƒក។

2. េǷេពលមƅុលǋ៉េញទិចឈប់េដីរ សូមបងƛិល
ƙតីវស័ិយ េដីមƓឱីƘែផƒកពណ៌ៃនមƅុលចងơុល
េǵƳន់ "N" េǷេលីƙតីវស័ិយ។

3. េពលេនះ ƙតីវស័ិយសƏិតេǷទីǂងំƙតឹមƙតȪវ
េហយី។ សូមពិនិតƘេមីលទិសែដលអƒកែបរ
េǵ េǷេលីƙតីវស័ិយ។

ទិសៃនេƵលេǮ

Ƀ ᧯៱ ᧻៝ ᧹Ƶ ៧ ᧹Ǯ

រ ទិសៃនេƵលេǮ

កƒុងករណីេនះ ទិសៃនេƵលេǮ
(េដីមេឈេីǷេលីកំពូលភƒ)ំ សƏិតេǷ
ទិសƴងលិច។

ទិ

កកកកកកកកកកកកកកកកកកកកកកកកƒ
(

ƙតីវស័ិយƙតȪវǇនេƙបីƙǇស់េដីមƓែីសƛងរក azimuths/ទិស៖
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ƳƳរែសƛងយល់អំពី AAzimuthh ǒកល

Ǌគេƙចីនទសិƴងេជងីរបស់ែផនទƙីតȪវǇនƽក់េǷែផƒកƴងេលី (ƽក់ែផនទីេǷេលីៃផƐǍប)។

ែខƞរពណ៌េលȟង  បƷƟ ញ 
ទិសƴងេជីង តƓូង េកីត និងលិច។

ែខƞរពណ៌ƙកហមបƷƟ ញ ទិសƴងេជីង និងតƓូង។
ែខƞរពណ៌ៃបតង ែដលជួបƙបសពƛƵƒ ƺមួយនងឹែខƞរ
ពណ៌ƙកហមេǷមុំដ៏ƙតឹមƙតȪវតំǁងឱƘទិសƴង

េកីត និងលិច។

Source: https://www.pinterest.com/
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ƳƳរែសƛងយល់អំពី AAzimuthh ǒកល  (ត)

ែខƞរវណƋ ចមƓង (Primer Meridian) េǷ Greenwich៖ ǏគឺƺែខƞរវណƋ ែដលឆƚងƳត់េលីចំណុច
កǁƉ លǏƺតបំន់ƺយƙកȩងមួយៃនទីƙកȩងឡុង។ ែខƞរេនះƙតȪវǇនេƙបីƙǇស់ƺែខƞរវណƋ េƵល
សƙǋប់រយៈបេǁƎ យ ០ដឺេƙក ០ǆទី ០វǆិទី េហយីែខƞរេនះƙតȪវǇនេƙបƺីអនƎរƺត។ិ
ែខƞរេអƳƛ ទ័រ៖ ǏគឺƺសƎង់ƽមួយៃនសƎង់ƽរយៈទទឹង នងិបƷƟ ញរយៈទទឹងកƙមតិ ០ដƙឺក។ Ǐគឺƺ
រងƛង់ធបំផុំតេǷកƒុងែខƞររយៈទទងឹ។ អឌƌេƵលƴងេជងីសƏិតេǷǊគƴងេជងីៃនែខƞរេអƳƛ ទ័រ នងិ
អឌƌេƵលƴងតƓូងសƏិតេǷǊគƴងតƓូងៃនែខƞរេអƳƛ ទ័រ ។

DoE, ST
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ƳƳរែសƛងយល់អំពីទីǂងំរបស់េខតƎសƐងឹែƙតងេǷេលីែផននទី

េតេីខតƎសƐងឹែƙតងសƏតិេǷកែនƚងǁ?

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDooooooooooooooooooooooooooEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE, S DoE, ST

18

េេតេីខតƎសƐងឹែƙតងǋនបុ៉ǆƗ នƙសȩក?? បុ៉ǆƗ នឃុ?ំ?  

E, SSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT

Ƴរែសƛងយល់អំពីទីǂងំរបស់េខតƎសƐងឹែƙតងេǷេលីែផនទី (ត)

App2-3
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ƳƳរបƷƟ ញអពំរីបូǊពៃនទǂីងំមួយេǷេលីែផនទី

ƳƳរែសƛងយល់អំពីទីǂងំរបស់េខតƎសƐងឹែƙតងេǷេលីែផននទី (ត)

EE, SSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTE SSSSSSSSSSSSSSSSSSSSSTTTTTTTTTT

1 2

3រូបទី១៖ អƒកǕចេមីលេឃញីែតែផƒកƴង
មុខ ទំហំ រូបǍង មិនǕចកំណត់Ǉន
រូបទី២៖ អƒកǕចេមីលេឃញីǃƺអƵរ
េដីមេឈី ផƚូវ បុ៉ែនƎមិនǋនព័ត៌ǋនបƷƟ ញ
ពីេƻƗ ះៃនវតƏុǄងំេǆះេទ
រូបទី៣៖អƵរƙតȪវǇនបƷƟ ញƺពណ៌
តំǁង និងǋនេƻƗ ះទីǂងំƷយយល់។

DoE, ST
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ƳƳរែសƛងយល់អំពីែខƞរវណƋ វងž និងសǁƊ នដី

សǁƊ នដីƺក់ែសƉងǋនបសីǁƊ ន៖ ៃផƐǍប និងកមƕស់។ េǷេលីែផនទីǋនែតសǁƊ នពរី
បុ៉េǁƍ ះែដលƙតȪវǇនបƷƟ ញ។ 
ែខƞរវណƋ វងžƙតȪវǇនេƙបƙីǇស់េដីមƓបីƷƟ ញពកីមƕស់ ǏƺបǆƐ ប់Ǌƅ ប់ៃនចំណុចែដលǋនកមƕស់
ដូចƵƒ ។

DoE, ST
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ƳƳរែសƛងយល់អំពីែខƞរវណƋ វងž និងសǁƊ នដី ((ត)

ƳរǕនែខƞរវណƋ វងž

េពលƽក់ƙǋមៃដចូលƵƒ ǏដូចƵƒ នឹងបǆƐ ប់វណƋ វងžៃនជួរភƒំដ៏ធំមួយ

េពលអƒកបំែបកេមៃដរបស់អƒកេចញពីƙǋមៃដដៃទេទȢត ចេǆƚ ះរǏងេមៃដ និងƙǋមចងơុលៃដរបស់
អƒកដូចƵƒ នឹងƙជលងភƒំ។

េពលអƒកបំែបកƙǋមៃដរបស់អƒកេចញពីƵƒ អƒកǕចទទួលǇនរូបǊពមួយៃនសǁƊ នដីƺមួយនឹង
ƙជលងភƒំេǷចេǆƚ ះសǁƊ នដីǄងំេǆះ

DoE, ST
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ƳƳរែសƛងយល់អំពីែខƞរវណƋ វងž និងសǁƊ នដី ((ត)

ƳរǕនែខƞរវណƋ វងž (ត)

ែខƞរវណƋ វងžƳន់ែតចេងơȣត សǁƊ នដីƳន់ែតេƸត។ អƒក
មិនǕចេដីរេǷកែនƚងែបបេនះǇនេឡយី េƽយǒរǏ
ពិǇកេឡងី និងេƙƵះǃƒ ក់។

ែខƞរវណƋ វងžǋនចេǆƚ ះែដលបƷƟ ញǃ ទីជƙǋលមិនេƸត។
ǏƷយƙសȫលេឡងី/េដីរ និងមិនសូវǋនǓនិភ័យ។

ែខƞរវណƋ វងžƺរងƛង់ Ǐǋនន័យǃ ƺកែនƚងខƕស់។  
អƒកǕចេមីលេឃញីǌ៉ងលơអំពីពីកែនƚងជុំវញិេǆះ។

DoE, ST
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ƳƳរែសƛងយល់អំពីែខƞរវណƋ វងž និងសǁƊ នដី ((ត)

ƳរǕនែខƞរវណƋ វងž (ត)

សȦƈ ƙពȫញពណ៌េខȢវបƷƟ ញǃ ƳរេដីរេǷេលីជួរ
ភƒំេហយីǏសƏិតេǷទីǂងំខƕស់ƺងកែនƚងជំុវញិ

បǆƐ ត់ពណ៌េខȢវេǷទីេនះបƷƟ ញǃ អƒកកំពុងេដីរចុះេǵǂម
ចងơូរេǆះ។ ǏƺទីǂងំǄបƺងទីǂងំជំុវញិ និងពិǇកេដីរ
េƽយǒរǏǓក់ដូចƺផƚូវចេងơȣត។

ែផនទីេនះបƷƟ ញǃកែនƚងេនះមិនǕចេឡងីǇនេឡយី។ចំនួន
ែខƞរវណƋ វងž ែដលឆƚងƳត់ǂមសȦƈ ចំេǁតបƷƟ ញនូវកមƕស់
ƙបǓក់ƙបែហលៃនចំេǁតេǆះ។ DoE, ST

24

ƳƳរែសƛងយល់អំពីែផនទីសǁƊ នដី

ែផនទីសǁƊ នដី៖ 1:100,000 ផលិតƹƒ ៖ំ ២០០៣ េƽយ JICA និងMPYT

អអពំែីផនទ៖ី ែផនទីសǁƊ នដី 1:100,000 ែដល

ƙបេទសកមƕុƺកពុំងែតេƙបីបចƃុបƓនƒេនះƙតȪវǇនផ

លិតេƙƳមគេƙǋង ”ƳរសិកǜសƉីពី Ƴរបេងžតី

ទនិƒន័យមូលƽƊ ន GIS សƙǋប់ƙពះǍƺǁចƙក

កមƕុƺ” េƙƳមកចិƃសហƳររǏង ƙកសួងǒǅរណ

Ƴរ នងិដឹកជȥƅូ ន (MPYT) របស់កមƕុƺ និងទី
Ǌƒ ក់ƷរកចិƃសហƙបតិបតƎិƳរជបុ៉ន (JICA) ពីƹƒ ំ

១៩៩៨ដល់២០០៣។
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ƳƳរែសƛងយល់អំពីសȦƈ េƙបីƙǇស់េលីែផនទី

ែផនទីសǁƊ នដី 1:100,000 េនះǋនសȦƈ េលីែផនទƺីង ៩០សȦƈ េǷកƒុងសȦƈ សǋƀ ល់

សȦƈ េលីែផនទីǄងំេនះƙតȪវǇនេគេȄǃ “វតƏុតំǁង” ែដលǋនេǷេលីដី ឬ “លកſណៈ

ភូមិǒȜសƎ” េǷកƒុងែផនទី និង GIS

សȦƈ េលីែផនទីƙតȪវǇនែចកេចញƺ៖ Ƴរេធƛីដំេណីរ អƵរ សǁƊ នដី ƙពំƙបទល់រដƊǇល

ƙបព័នƑទកឹ ដងទេនƚបងឹបួរ និងរុកſƺតិ េហយីសȦƈ ǄងំេនះǋនេǷកƒុងសȦƈ សǋƀ ល់

DoE, ST

26

ƳƳរែសƛងយល់អំពីសȦƈ េƙបីƙǇស់េលីែផនទី ((ត)

រូបǊពដកƙសង់ៃនែផƒកកǁƉ លរបស់ƙកȩង
េខតƎសƐឹងែƙតងពីែផនទីសǁƊ នដី
1:100,000 ។
អƒកǕចេមីលេឃញីវតƏុǆǆ ែដលƙតȪវតំǁង
េƽយសȦƈ សǋƀ ល។់ សƙǋបទ់ំហំ Ǐǋន
ចǋƂ យ ២គីឡូែម៉ƙត សƙǋប់មយួƳេរ។

DoE, ST
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ƳƳរែសƛងយល់អំពីសȦƈ េƙបីƙǇស់េលីែផនទី ((ត)

រូបǊពƴងេƙƳមបƷƟ ញនូវ សȦƈ សǋƀ ល់
ៃនែផនទីសǁƊ នដីរបស់កមƕុƺ៖

DoE, ST

28

ƳƳរែសƛងយល់អំពីព័ត៌ǋនបǆƐ ប់បនƞៃំនែផនទី

េǷជុំវញិៃនែផនទសីǁƊ នដី ǋនចេǆƚ ះមួយ សƙǋប់ƳរបែនƏមព័ត៌ǋន ែដលេគេȄ
ǃ ព័ត៌ǋនបǆƐ ប់បនƞ។ំ
ព័ត៌ǋនែដលƙតȪវǇនបƷƟ ញ ǋន៖
• េƻƗ ះ និងេលខែផនទី
• ƙបភពេដមីៃនែផនទី
• ព័ត៌ǋនអពំƳីរǏស់ែវងេដមីƓបីេងžតីទនិƒន័យែផនទី
• បងƀុ ំសនƚឹកែផនទី
• សនƐសƞន៍ƙពំƙបទល់រដƊǇល
• អកƞរƳត់
• តៃមƚរយៈបេǁƉ យ និងរយៈទទងឹ
• តៃមƚƙកǔចƙកƙតងƀ UTM

• កំណត់ƙǂអំពេីƵលេǮ
• រǇរǋƙតƽƊ ន
• និងមុំេធȢបទសិƴងេជងី។

DoE, ST
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ƳƳរអនុវតƎន៍៖ ƳរេƙបីƙǇស់ƙតីវស័ិយេǷទីǏល

ƳƳរពនƘល់លមơតិ៖

1. សនƐសƞន៍សនƚឹកែផនទី៖ គƺឺƴƒ តៃន
ែផនទីសǁƊ នដី 1:100,000 នងិេƻƗ ះ
ƙពមǄងំេលខៃនសនƚឹកែផនទនីមួីយៗ។

2. ƙបភពេដមីៃនែផនទី៖ ព័ត៌ǋនអំពទីនិƒន័យ
សǋƖ រៈ នងិធនǅន េដមីƓបីេងžតីែផនទី
សǁƊ នដី 1:100,000 ែដលƙតȪវǇន
ពណ៌ǆ។

3. ព័ត៌ǋនអពំី ƳរអេងžតǏស់ែវងេដមីƓបីេងžតី
ទនិƒន័យែផនទី សǁƊ នដី 1:100,000

ែដលƙតȪវǇនពណ៌ǆ។

6538
KANTUY

NEAK

6438
KANTUY

NEAK

6338
SROK SIEM

PANG

6238
TONLE
KONG

6537
KANTUY

NEAK

5537
BANTEAY

MEAN RITH

6437
TA VEAENG

5637
AMPIL

6337
SRAMAR

5737
OU SMACH

6237
SIEM PANG

5837
ALONG

VEAENG

6137
KAMPONG

SRALAU

5937
CHOAM
KHSANT

6037
TRAPEANG

KOL

5436
MALAI

6536
PHUM SAM

5536
SEREI

SAOPHOAN

6436
ANDONG

MEAS
5636

KRALANH
6336

VEUN SAI
5736

CHONG KAL
6236

KAMPHUN

6136
PREAH

RUMKEL

5836
SVAY LEU

5936
TBAENG

MEAN CHEY

6036
CHHAEB

5435
IN THAI
LAND

6535
NAM LIEV

6435
KAOH

NHEAEK

5535
BAVEL

6335
LUMPHAT

5635
BATDAM

BANG

6235
OU KRIENG

5735
SIEM REAB

5835
CHI KRAENG

6135
KAOH

SAMPEAY

6035
ROVIENG

5935
SAKREAM

5434
PHNOM
PROEK

6534
DAK DAM

5534
PAILIN

6434
PECHREADA

5634
MOUNG
RUSSEI

6334
SRAE

CHHUK

6234
SAMBOK

5734
POUSAT

6134
SAMBOUR

5834
KRA KOR

5934
KAMPONG

THUM
6034

SANTUK

6533
DAK DAM

5533
THMA DA

6433
OU REANG

6333
KAEV
SEIMA

5633
VEAL

VEAENG

5733
PHNOM

KRAVANH

6233
KRATIE

5833
BA RI BOUR

6133
KROUCH
CHHMAR

5933
KAMPONG
CHHNANG

6033
CHAMKAR

LEU

5532
KOH KONG

5632
TA TEY LEU

6332
STUENG

CHREY MEANG

5732
THMA BANG

6232
MEMOT

5832
THPONG

6132
TBOUNG
KHMUM

5932
PHNOM
PENH

6032
KAMPONG

CHAM

5531
PHNHI
MEAS

5631
PHNHI
MEAS

5731
SRAE

AMBEL

6231
CHANTREA

5831
PHNUM

SRUORCH

6131
SVAY

RIENG

5931
KAMPONG

SPUEU

6031
PREY

VEAENG

5630
CHAMLONG

KOU

5730
KRONG PREAH

SIHANOUK

6230
CHANTREA

5830
KAMPOT

6130
KAMPONG

ROU

5930
TAKAEV

6030
BOUREI

CHOLSAR

5729
KRONG PREAH

SIHANOUK

5829
KRONG
KAEB

5929
KRONG
KAEB

DoE, ST
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ƳƳរអនុវតƎន៍៖ ƳរេƙបីƙǇស់ƙតីវស័ិយេǷទីǏល

ƳƳរពនƘល់លមơតិ ((ត)៖

4. បងƀុ ំសនƚកឹែផនទី សនƐសƞន៍ƙពំƙបទល់រដƊǇល សǆƐ នុƙកមƺមួយនងឹƳរបកែƙបសǆƐ នុƙកម
ǊǒែខƗរ ƺមួយនឹងƳរបកែƙបǊǒអង់េគƚស៖

• បងƀុ ំសនƚឹកែផនទបីƷƟ ញចំនួនៃនសនƚឹកែផនទƺីប់ៗƵƒ ។
• សនƐសƞន៍ƙពំƙបទល់រដƊǇលបƷƟ ញនូវƙពំƙបទល់ នងិេƻƗ ះអងƀǊពរដƊǇលនមួីយៗកƒុង
ទំហំ ែដលƙតȪវǇនបƙងȫម េƽយǒរែផនទីសǁƊ នដǋីនសȦƈ សǋƀ ល់ និងអកƞរេƙចនី
េហយីǏពិǇកកƒុងƳរេមលីេឃញីƙពំƙបទល់រដƊǇល។

• សǆƐ នុƙកមǊǒែខƗរ ƺមួយនឹងƳរបកែƙបǊǒអង់េគƚសបƷƟ ញនូវǉកƘ និងេƻƗ ះវតƏុ
ចមƓងៗ ែដលǉក់ព័នƑនងឹែផនទƺីǊǒែខƗរ និងអង់េគƚស។
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ƳƳរអនុវតƎន៍៖ ƳរេƙបីƙǇស់ƙតីវស័ិយេǷទីǏល

ƳƳរពនƘល់លមơតិ ((ត)) ៖

5. រយៈបេǁƉ យ និងរយៈទទងឹ តៃមƚƙកǔចƙកƙតងƀ UTM កំណត់ƙǂអពំេីƵលេǮ៖

• ែផនទីសǁƊ នដី 1:100,000 តៃមƚរយៈបេǁƉ យ នងិរយៈទទងឹƙតȪវǇនបƷƟ ញេǷƙជȩងǄងំ
បួនៃនែផនទសីǁƊ នដី គǋƚ តរǏងែខƞររយៈបǁƉ យនិងែខƞររយៈទទងឹ គឺ៣០ǆទី។

• តៃមƚƙកǔចƙកƙតងƀ UTM ƙតȪវǇនបƷƟ ញƺឯកǂƺែម៉ƙត។ ែផនទសីǁƊ នដី 1:100,000

េƙបីƙǇស់ទទងឹƙកǔចƙកƙតងƀƙបែវង ២គីឡូែម៉ƙត។ ƙបព័នƑកូអេƽេនរ UTM ផƎល់កូអេƽេនរ
េលីែផនដីេលីƙកǔចƙកƙតងƀៃនǊពសំែប៉តរបស់ែផនដីេដមីƓƷីយƙសȫលកƒុងƳរគណǆ។
ƙបព័នƑកូអេƽេនរ UTM ែបងែចកƺ ៦០ តំបន់ែដលƙគប់រយៈបេǁƎ យƸប់េផƎមីេǷ ៦ដឺេƙក
នងិពƙងកីពី ៨០ដឺេƙកៃនរយៈទទងឹǊគƴងតƓូង េǵ ៨៤ដឺេƙកៃនរយៈទទងឹǊគƴងេជងី។
ƙបេទសកមƕុƺសƏិតេǷកƒុងតបំន់ ៤៨។ DoE, ST
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ƳƳរអនុវតƎន៍៖ ƳរេƙបីƙǇស់ƙតីវស័ិយេǷទីǏល

ƳƳរពនƘល់លមơតិ ((ត)) ៖
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ƳƳរអនុវតƎន៍៖ ƳរេƙបីƙǇស់ƙតីវស័ិយេǷទីǏល

ƳƳរពនƘល់លមơតិ ((ត)) ៖

5. រយៈបេǁƉ យ និងរយៈទទងឹ តៃមƚƙកǔចƙកƙតងƀ UTM កំណត់ƙǂអពំេីƵលេǮ (ត)៖

• កំណត់ƙǂអពំចីǋƂ យបƷƟ ញអពំទីកីែនƚងǆǆែដលផƚូវ នងិផƚូវរថេភƚងីចមƓងៗេǷកƒុងែផនទី
នឹងេǵដល់។

6. រǇរǋƙតƽƊ ន

• រǇរǋƙតƽƊ នƙតȪវǇនបƷƟ ញƺƙបǊគមួយ
• េǷកƒុងរǇរǋƙតƽƊ ន ១សង់ទីែម៉ƙតេសƗីនឹង ១០០០ែម៉ƙត (១គីឡូែម៉ƙត)។

DoE, ST
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ƳƳរអនុវតƎន៍៖ ƳរេƙបីƙǇស់ƙតីវស័ិយេǷទីǏល

ƳƳរពនƘល់លមơតិ ((ត)) ៖

7. មុំេធȢបទសិƴងេជងី
ែផនទីសǁƊ នដី 1:100,000 បƷƟ ញអំពីទិសƴងេជងីបƙីបេភទ៖ ទិសƴងេជីងពិត (True North) 

ƙកǔចƙកƙតងƀទសិƴងេជងី (Grid North) និងǋ៉េញទិចទសិƴងេជងី (Magnetic North) ។
• ទិសƴងេជីងពិត (សȦƈ ) េǷចំណុចǁមួយ គឺƺបǆƐ ត់ៃនរយៈបេǁƉ យ (ែខƞរវណƋ ) េǷ
េលីែផនទី ែដលឆƚងƳត់េលីចំណុចេǆះ។

• េǷកƒុងែផនទសីǁƊ នដី 1:100,000 ទិសƴងេជីងƙកǔចƙកƙតងƀេǵǂមទសិƴងេជីងៃនƙកǔ
ចƙកƙតងƀ UTM ។

• ǋ៉េញទិចទិសƴងេជីង (សȦƈ ƙពȫញ) គឺƺទិសƴងេជីង ែដលបƷƟ ញេƽយǋ៉េញទិច។ េǷកមƕុƺ
Ǐេផơȣងƙបែហល ២ǆទីៃនទិសƴងលិចៃនទិសƴងេជងីពតិ។ តៃមƚមុំǈƚ ស់បƉូរƺេរȢងǍល់ƹƒ ំ និងǕច
ƙតȪវគណǆសƙǋប់ទីǂងំǁមួយេǷវបិǒយ NOAA រដƊǇលមǓសមុƙទ និងបរǌិƳស
ƺតិ) https://www.ngdc.noaa.gov/geomag/calculators/magcalc.shtml#igrfwmm

DoE, ST
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ƳƳរអនុវតƎន៍៖ សំណួរពិǊកǜ

1. េតីវធិីǒȜសƎបែមƚងមួយǁ ែដលƙតȪវǇនេƙបីƙǇស់ សƙǋប់ែផនទីសǁƊ នដកីមƕុƺ
1:100,000?

សូមពិនិតƘេមលី ƳរសȦƈ សǋƀ ល់ (Legend) េǷេលីែផនទី។

2. េតី “ទិសƴងេជងី” មួយǁ ែដលƙតȪវǇនេƙបីƙǇស់ សƙǋប់ែផនទីសǁƊ នដកីមƕុƺ
1:100,000?

សូមពិនិតƘេមលី ƳរសȦƈ សǋƀ ល់ (Legend) េǷេលីែផនទី។

3. េƽយពិនិតƘេមីលǒǎƙកȩងេខតƎសƐឹងែƙតង េតីƙចកǄƛ រធំសƏិតេǷទសិƴងǁ?

សូមពិនិតƘេមលីƺមួយនឹងមុខƷរ “ពƙងីក (zoom-in)” របស់ Google Earth ។
DoE, ST
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ƳƳរអនុវតƎន៍៖ សំណួរពិǊកǜ ((ត)

4. ƳរបƷƟ ញភƒំពីរូបǊពេលខ ១ េǵ ៦ ƙតȪវǇនពណ៌ǆេƽយែផនទែីដលǋនែខƞរវណƋ វងžពី
រូបǊព A េǵ F ។ សូមផƀូផƀងរូបǊព ែដលƙតឹមƙតȪវƺមួយƵƒ ។
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ƳƳរអនុវតƎន៍៖ សំណួរពិǊកǜ ((ត)

5. ែផនទីនមួីយៗƴងេƙƳមពណ៌ǆអពំសីǁƊ នដៃីនរូបថតƴងេលីǏ។ សូមែសƛងរកកំហុស
ǆǆេǷេលីែផនទី។ ែផនទីេនះចងơុលេǵទិសƴងេជីង េƽយǒរǏƵƗ នសȦƈ  azimuth 

េǷកƒុងែផនទេីនះេឡយី។

DDDDDDDDDoooooooooooEEEEEEEEE, SSSSSSSSSTTTTTTTTT DoE, ST
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ƳƳរអនុវតƎន៍៖ ƳរេƙបីƙǇស់ƙតីវស័ិយេǷទីǏល
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ƳƳរអនុវតƎន៍៖ ƳរេƙបីƙǇស់ƙតីវស័ិយេǷទីǏល

1:5000

Task A

Task B
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ƳƳរអនុវតƎន៍៖ ƳរេƙបីƙǇស់ƙតីវស័ិយេǷទីǏល

1 

គគេƙǋងអភវិឌƌនស៍មƏǊព  

កƒុងƳរƙគបƙ់គងធនǅនធមƗƺតƙិបកបេƽយនរិនƎǊព េǷǃƒ កƺ់ត ិនងិǃƒ កេ់ƙƳមƺត ិ

ǏងƙកសួងបរǒិƏ ន-ទǊីƒ កƷ់រសហƙបតបិតƎƳិរអនƎរƺតជិប៉ុន-រដƊǇលៃƙពេឈ ី

វគƀបណƎុ ះបǁƎ លƙគȪបេƷƀ ល  

េǵេលƳរេƙបƙǇសែ់ផនទី (កƙមតិដបំូង) 

ឯកǒរសƙǋប់ƳរសិកǜបែនƏម 

2

េǷេពលអƒកេធƛឱƘែផនដីេǵƺែផនទីមួយ

ភូេƵល គឺƺសំេǲដតូ៏ចមយួៃនភពែផនដី។ ភូេƵលបƷƟ ញនូវទំហំ ចǋƂ យ របូǍង និងទិសេǮដ៏

ƙតឹមƙតȪវៃនភពែផនដី។ េǄះបីƺǌ៉ងǁកƉី ǏមនិǕចេមលេឃញអំពីភូេƵលǄងំមូល

ǂមƳរƙកេឡកេមលែតមយួែភƚតǇនេឡយ (ƙបសិនេបអƒកបងƛិលភូេƵល អƒកǕចេមល

េឃញែផƒកែដលអƒកចងេ់ឃញ ប៉ុែនƎមនិេមលេឃញែផƒកǋſ ងេទȢតេឡយ)។ េលសពីេនះ

ភូេƵលមនិƷយƙសȫលកƒុងƳរយកេǵǁមកǁǂមខƚួនǇនេឡយ។

ែផនទីពិភពេǎកǋនǊពខុសƵƒ បនƎិចបនƎួច (មនិƙតឹមƙតȪវ) ចំេǉះទំហំ ចǋƂ យ របូǍង និងƳរបƷƟ ញ

ទីǂងំǆǆ។ េǄះបីƺǌ៉ងǁកƉី អƒកǕចេមលេឃញសកលេǎកǄងំមូល។ េហយេគǕចបត់

ឬរមូលែផនទីǇន េដមƓយីកេǵǁមកǁǂមខƚួនǇន។

េǷេពលបេងžតែផនទីពភិពេǎក េយងǕចេƙបƙǇស់វធិីគណǆ េដមƓេីធƛឱƘែផនដីមលូមយួƳƚ យេǵ

ƺែផនទីសំែបត៉។ វធិǒីȜសƎគណǆǕចǋនេƙចនƙបេភទ េហយអƒកǕចេƙជសេរ សយកវធិីមយួ

Ǖƙស័យេǵេលេƵលបំណង។

ƳរេធƛឱƘែផនដីមូលមយួេǵƺែផនដីសំែបត៉ គឺដូចƵƒ នឹងƳរបកសមƓកƙកȪច (េǄះបƺីǌ៉ងǁ Ƴរ

បកសមƓកƙកȪចមយួឱƘǋនǍងដូចƺទូកអំុ គឺƺƳរពិǇក)។ ǋនវធិីគណǆមយួ ែដលែផនទីេនះ

េមលេǵដូចƺបណƉុំ ៃនទូកអុំ (សូមេមលរបូǊពƴងេƙƳម)។ េǄះបីƺǌ៉ងǁកƉី របូǍងៃនែផនទី

េនះǋនគǋƚ ត និងទƛីបǆǆ ែដលេមលេǵដូចƺƙតȪវǇនƳតƺ់ជំេរȢកៗ។  
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ƙបសិនេបរបូǊពេនះƙតȪវǇនពǆƚ ត េដមƓបីំǇតគ់ǋƚ តǄងំេនះ (ដូចែដលអƒកេឃញƴងេƙƳម) របូǍង

េដមៃនែដនដី នងិមǓសមុƙទនឹងǈƚ ស់បƉូរខុសពីǒƏ នǊពេដម។

េហតុេនះ Ǖƙស័យេលƙបេភទពត័ǋ៌ន ែដលអƒកចងឱ់ƘបនƎǋនǊពƙតឹមƙតȪវ អƒកƙតȪវេƙជសេរ សវធិី
ǒȜសƎគណǆƺកǎ់ក។់ ǂǍងƴងេƙƳមេនះសេងſបអំពីគុណសមƓតƎិ និងគុណវបិតƎិៃនវធិីគណǆ

ែដលƙតȪវǇនេƙបƙǇស់ƺទូេǵបំផុត សƙǋបƳ់របេងžតែផនទី។

វធីិǒȜសƎគណǆ

Mercator៖ ƙតȪវǇនបេងžត

េឡងេǷƹƒ ១ំ៥៦៩ េƽយ

Gerardus Mercator ។

ដំបូងេឡយ Ƴរគណǆេនះគឺ

េដមƓǆីǏកណំតទិ់សƙតឹមƙតȪវ

សƙǋបƳ់រេធƛដំេណ រ

វធីិǒȜសƎគណǆ Mollweide៖

ƙតȪវǇនបេងžតេឡងេǷƹƒ ១ំ៨០៥

េƽយ Karl B. Mollweide ។

វធីិǒȜសƎគណǆចǋƂ យេសƗ
Ƶƒ Azimuthal៖ ប៉លូƴងេជង

សƏិតេǷចំកǁƉ ល។ េគេជȟ

ƺកǃ់ វធីិេនះƙតȪវǇនបេងžត

េƽយជនƺតិេអហƞុបី េǵǂម

ǂǍងǈž យ។

ែផនទី ទំហំទីǂងំ ចǋƂ យ រូបǍង ទិស Ǖចេមលេឃញ
ែផនដីǄងំមូល
េǷកƒុងមយួ
សនƚឹក

4

ចំណុចƙបសពƛ
ៃនរយៈ
បេǁƉ យ និង
រយៈទទឹងេǷ
មុដំƙ៏តឹមƙតȪវ

� �

£តឹម£តǑវ
ស£Ǭប់
ទិសǕង
េជើង

និងត�ªង។
ទិស

ដៃទេទៀត
មិន£តឹម£តǑវ

ទំហំƙតឹមƙតȪវ
របស់ទីǂងំ

� � �

ចǋƂ យ និង
ទិសƙតឹមƙតȪវពី
ចំណុច
កǁƉ លៃន
ែផនទី

�

ƙបភព៖ ESRI

លកſណៈៃនƳរគណǆែផនទី

ែផនទី ែដលǋនចំណុចƙបសពƛរǏងរយៈបǁƉ យ និងរយៈទទឹងេǷមំុƙតឹមƙតȪវ (ƳរគណǆMercator

បំេពញគǋƚ តេនះƺមយួនឹង
ៃផƐដី និងៃផƐសមុƙទ។
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េǷកƒុងវធិីǒȜសƎគណǆេនះ មុ ំmagnetic bearings ƙតȪវǇនពណ៌ǆǃƺែខƞរƙតង។់ ែខƞរƙតងេ់នះ

នឹងƺគនƚងǆផំƚូវ។ េǄះបីƺǌ៉ងǁកƉី Ǐមនិែមនƺគនƚងជិតបផុំតេឡយ។ 

េǷជិតែខƞរេអƳſ ទរ័ រƷƛ ស់េនះមនិƙតឹមƙតȪវ។ េǄះបីƺǌ៉ងǁកƉី េǷេពលចǋƂ យǏƳនែ់តខិតេǵ

ជិតេǵនឹងប៉ូលƴងេជង និងƴងតƓូង ǊពខុសƵƒ ៃនទំហំទីǂងំǋនកƙមតិƳនែ់តƴƚ ងំ។ ឧǄហរណ៍ 

ȜហƀីនេឡនǋនទំហំƙតឹមែតមយួǊគƙǇបំីៃនទƛីបǕេមរកិƴងតƓូងប៉ុេǁƍ ះ ប៉ុែនƎែផនទី Mercator េធƛឱƘ

ȜហƀីនេឡនទំនងƺធំƺងទƛីបǕេមរកិƴងតƓូង។ 

គុណសមƓតƎ៖ិ  

 មុǄំងំអស់ ែដលបេងžតេឡងេƽយរយៈបេǁƉ យ និងរយៈទទឹង គឺƺមុƙំតឹមƙតȪវ (េហតុេនះ ƙតឹម

ƙតȪវ) 

 ǕចេមលេឃញសកលេǎកǄងំមូលǂមƳរƙកេឡកមយួែភƚត េហយƺញឹកƼប ់ǏƙតȪវǇនេƙប
ƙǇស់ƺែផនទីពិភពេǎក។ 

គុណវបិតƎ៖ិ  

 ទំហំទីǂងំមនិƙតឹមƙតȪវ។ 

 របូǍង (េǷជតិប៉ូលƴងេជង និងƴងតƓូង) មនិƙតឹមƙតȪវ។ 

6

វធិីǒȜសƎទំហំទីǂងំƙតឹមƙតȪវ (វធិីǒȜសƎគណǆ Molleweide

ƺមយួនឹងអក័ƞកƒុងសǋǋƙត 2:1 ែផនទីេនះបƷƟ ញអំពីពិភពេǎកេនះកƒុងរបូǍងពងƙកេព។ វធិី
ǒȜសƎគណǆេនះសកƉិសម សƙǋបែ់ផនទីេǵǂមវស័ិយ ឬែផនទីǆǆ ែដលǋនទីǂងំសុƙកិត

េឡយ។ ែផនទី Mollweide ƙតឹមƙតȪវចំេǉះទំហំទីǂងំ ប៉ុែនƎខុសƵƒ ចំេǉះរបូǍង ទិស មុំ និងចǋƂ យ។

(េǷេពលែដលǏខិតƳនែ់តេǵជិតនឹងប៉ូលƴងេជង នងិƴងតƓូង និងខតិƳនែ់តេǵជិតនឹងƺយ

ែផនទី េǆះែផនទីេនះនងឹǋនǊពខុសƵƒ Ƴនែ់តƴƚ ងំ)

គុណសមƓតƎិ
ǊពតំǁងទំហំទីǂងំƙតមឹƙតȪវ

ǕចេមលេឃញពិភពេǎកǄងំមូលែតមƉង។

គុណវបិតƎិ
ចǋƂ យមនិƙតឹមƙតȪវ។

របូǍងមនិƙតមឹƙតȪវ។

azimuth មនិសុƙកឹត។

Ǌƅ បចុ់ងទូកǄងំេនះចូលƵƒ ែតមយួ។
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ទិស និងចǋƂ យƙតមឹƙតȪវពីចណុំចកǁƉ លៃនែផនទី ƳរគណǆចǋƂ យេសƗƵƒ Azimuthal

-

វធិីǒȜសƎគណǆចǋƂ យេសƗƵƒ azimuthal បƷƟ ញǌ៉ងƙតឹមƙតȪវǄងំចǋƂ យ និងទិសពចីំណុច

កǁƉ លៃនែផនទ។ី ែផនទីេនះǕចƽកច់ំណុចកǁƉ លេនះេǷកែនƚងǁមយួៃនែផនដី។ ǏǕចƙតȪវ

ǇនេƙបƙǇស់ សƙǋបƙ់គបត់ំបនǄ់ងំអស់ (េអƳƛ ទរ័ ប៉លូƴងេជង និងƴងតƓូង នងិអក័ƞបȥƄ ិត)។

ចំណុចកǁƉ លែដលƙតȪវǇនេƙបƙǇស់ƺញឹកƼបប់ផុំត គឺប៉ូល។ ែខƞររយៈបេǁƉ យ និងរយៈទទឹង

Ǆងំអស់ƙតȪវǇនែបងែចកេសƗៗƵƒ េដមƓតីǁំងឱƘចǋƂ យដƙ៏តឹមƙតȪវ។ ǊពខុសƵƒ ចំេǉះរបូǍង

កƙមតិ នងិទីǂងំេកនេឡង េǷេពលǏេចញƳនែ់តƹƂ យពីចំណុចកǁƉ ល។ ƳរគណǆេនះƙតȪវǇន

េƙបƙǇស់ƺញឹកƼប់ សƙǋបែ់ផនទីǆǆៃនប៉ូលƴងេជង នងិƴងតƓូង នងិសƙǋបែ់ផនទីǆǆ

ែដលបƷƟ ញផƚូវǕƳសចរណ៍ ឬǆǏចរណ៍។

គុណសមƓតƎិ
បƷƟ ញǌ៉ងƙតឹមƙតȪវអំពី ចǋƂ យពីចំណុចកǁƉ ល។

បƷƟ ញǌ៉ងƙតឹមƙតȪវអំពី azimuth ពចីំណុចកǁƉ ល។

អនុȦƈ តឱƘអƒកេមលេឃញពភិពេǎកǄងំមូលេƽយƙកេឡកេមលែតមយួែភƚត។

គុណវបិតƎិ
ទំហំទីǂងំមនិƙតឹមƙតȪវ

បំេពញគǋƚ តេនះƺមយួ
នឹងៃផƐដី និងៃផƐសមុƙទ។
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 របូǍងមនិƙតឹមƙតȪវ។ 

 ចǋƂ យ និង azimuth ខុសƵƒ ពីចំណុចǆǆេƙǤពីចំណុចកǁƉ លៃនែផនទី 

 ភូេƵល 

ភូេƵល គឺƺគំរៃូនែផនដី ែដលǋនǍងមូល។ ែផនទីǋនǍងសំែបត៉ េហយពួកេគមនិǕចបƷƟ ញអំព ី

ទំហំទីǂងំ ចǋƂ យ និងរបូǍងេƽយƵƗ នǊពខុសƵƒ Ǉនេឡយ។ ភូេƵលǕចបƷƟ ញǌ៉ងƙតឹមƙតȪវ

អំពី ទំហំទីǂងំ ចǋƂ យ និងរបូǍង េƽយǒរǋនǍងមូល ែដលដូចƵƒ នឹងែផនដី។ ǏកǕ៏ចបƷƟ ញអំពី
រេបȢបែដលែផនដីេផơȣងកƒុងកƙមតិ ២៣,៤ដឺេƙក ពីែខƞរបȥƆរពីៃផƐǍបៃនǂǍវថិីរបស់ែផនដីផងែដរ។ 

គុណសមƓតƎ៖ិ 

ǏបƷƟ ញរបូǍងេសƐរែតដូចនងឹែផនដី។ 

គុណវបិតƎ៖ិ 

ពិǇកយកេǵǁមកǁ។ 

មនិǕចេមលេឃញែផនដីǂមƳរƙកេឡកេមលមយួែភƚតǇនេឡយ។ 

�������  

ែផនទីƸǇំចǁ់ស់ƙតȪវបƷƟ ញអំពី azimuth/ទិសƙតឹមƙតȪវ។ ƙបសិនេបអƒកេមលែផនទីពីƴងខុស 

អƒកនឹងសƏិតេǷកែនƚងខុស។ េហតុេនះ ែផនទីេនះƙតȪវបƷƟ ញ azimuth ǌ៉ងចǙស់។   

ƙបភព៖ https://www.pinterest.com/ 
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រេបȢបកំណតទ់ិសេǷចណុំចǁមយួេǷេលែផនដី៖ ដបំូង ទិសែខƞរវណƋ

(Meridian Direction) ƙតȪវǇនកំណតេ់ǵទិសƴងេជង និងតƓូង។ ទិស

ƴងេកត និងƴងលិចƙតȪវǇនកំណតេ់ǷទិសេǮƳតែ់កងនឹងែខƞរវណƋ

េនះ។ ទិសǄងំបនួេនះƙតȪវǇនបំែបកƺ ៨ទិស ដូចƺ ទិសឥǒន នងិ

ទិសនិរតី ឬបំែបកបែនƏមេទȢតេǵƺ ១៦ ឬ៣២ទិស។ ƙតីវស័ិយេនះ

បƷƟ ញ azimuths ៃនទសិƴងេជង តƓូង េកត និងលិច។ ƙតីវស័ិយេនះǋនមƅុលពណ៌មយួ

ែដលែតងែតចងơុលេǵƳនទ់សិƴងេជង។ ƙបសិនេបអƒកដឹងអំពទីិសƴងេជង អƒកកǕ៏ចដឹងទិសƴង

តƓូង េកត នងិលិចផងែដរ។

េǷេពលែដលអƒកឈរែបរមុខេǵទិសƴងេជង ƴងǒƉ ំៃដរបស់អƒកគឺ
ទិសƴងេកត ƴងេឆƛងៃដរបស់អƒកគឺទិសƴងលិច នងិƴងេƙƳយខƒង

របស់អƒកគឺទិសƴងតƓូង។

ƙតីវស័ិយ ៨ទិស

ពីƴងខƇុ ំ ǒǎƙកȩងសƐឹងែƙតង
សƏិតេǷែផƒកƴងេលែផƒកេǷƴង
េឆƛងអនុវទិǚល័យសƐឹងែƙតង។េ

ងខƇុ ǒǎƙកƙƙ ȩងសƐងែƙតƙƙ ង
ǷែផƒកƴងេលែផƒកេǷƴង
អនុវ ិវវទǚទ ល័យសƐឹងែƙតƙƙ ង។

េតខƇុǕំចពនƘល់ǌ៉ង
េមច៉ េដមƓឱីƘƳនែ់ត

លơƺងេនះ?

ǒǎƙកȩងសƐឹងែƙតងសƏិតេǷ
ែផƒកƴងេƙƳមេǷƴងǒƉ ំ
អនុវទិǚល័យសƐឹងែƙតង។
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រេបȢបេƙបƙǇសƙ់តីវសិយ័  

សូមេƙបƙǇស់ƙតីវស័ិយ េដមƓែីសƛងរក azimuths/ទិស។

 

Azimuthh សកល

ƺទូេǵ ទិសƴងេជងៃនែផនទីƙតȪវǇនកណំតេ់Ƿែផƒកƴងេល េǷេពលƽកែ់ផនទីេǷេលៃផƐǍប។

ƙបសិនេបទិសƴងេជងមនិសƏិតេǷែផƒកƴងេលេទ សȦƈ ទិសែដលបƷƟ ញអំពីទិសƴងេជងនឹងǋន

េǷកƒុងែផនទីេǆះ។ េǷកƒុងរបូǊពែផនដីƴងេƙƳម ែខƞរពណ៌េលȟងេǷេលរបូǊពƴងេឆƛងបƷƟ ញ

ទិសƴងេជង តƓូង េកត និងលិច។ េǷកƒុងរបូǊពƴងǒƉ ំ ែខƞរពណ៌ƙកហមបƷƟ ញទិសƴងេជង និង

តƓូង។ ែខƞរពណ៌ៃបតងែដលជួបƙបសពƛƵƒ ƺមយួនឹងែខƞរពណ៌ƙកហមេǷមុដំƙ៏តឹមƙតȪវតំǁងឱƘទិស

ƴងេកត និងលិច។

ែបរមុខេǵƳនទ់ិស ែដលƙតȪវសិកǜ
និងƽកƙ់តីវស័ិយេផƉកេលǇតៃដ
របស់អƒក។

សិកǜក
ដ

ទិសៃនេƵលេǮ

េǷេពលមƅុលǋ៉េញទិចឈបេ់ដរ
សូមបងƛិលƙតីវស័ិយ េដមƓឱីƘែផƒក
ពណ៌ៃនមƅុលចងơុលេǵƳន់ "N" 

េǷេលƙតីវស័ិយ។

ទិសៃនេǖលេȐ

េពលេនះ ƙតីវស័ិយសƏិតេǷទីǂងំƙតឹមƙតȪវ
េហយ។ សូមពិនិតƘេមលទសិែដលអƒកែបរ
េǵ េǷេលƙតីវស័ិយ។

ទិសៃនេǖលេȐ

កƒុងករណីេនះ ទិសៃនេƵលេǮ (េដម
េឈេǷេលកំពូលភƒ)ំ សƏិតេǷទិស
ƴងលិច។
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ែខƞរវណƋ ចមƓង (Primer Meridian) េǷ Greenwich៖ ǏគឺƺែខƞរវណƋ ែដលឆƚងƳតេ់លចំណុច

កǁƉ ល ែដលេគេȄƺទូេǵǃ “រងƛងឆ់ƚងƳតព់ីលំហរǕƳស (Airy Transit Circle)” េǷ

Greenwich Observatory េǷ Greenwich ែដលƺតំបនƺ់យƙកȩងមយួៃនទីƙកȩងឡុង។ ƺƙបវតƎិ
ǒȜសƎ ǏƙតȪវǇនេƙបƙǇស់ƺែខƞរវណƋ ចមƓង (ែខƞរវណƋ េǌង សƙǋបរ់យៈបេǁƉ យកƙមតិ ០ដឺេƙក

០ǆទី ០វǆិទី) មនិƙតឹមែតេǷកƒុងចƙកភពអងេ់គƚសប៉ុេǁƍ ះេឡយ ប៉ុែនƎែថមǄងំƺអនƎរƺតិផងែដរ។

ែខƞរេអƳƛ ទរ័៖ ǏគឺƺសƎងƽ់មយួៃនសƎងƽ់រយៈទទឹង និងបƷƟ ញរយៈទទឹងកƙមតិ ០ដឺƙក។ Ǐគឺƺរងƛង់

ធំបំផុតេǷកƒុងែខƞររយៈទទឹង។ អឌƌេƵលƴងេជងសƏិតេǷǊគƴងេជងៃនែខƞរេអƳƛ ទរ័ េហយអឌƌ

េƵលƴងតƓូងសƏិតេǷǊគƴងតƓូង។

       

េតេខតƎសƐងឹែƙតងសƏតិេǷកែនƚងǁ?

េខតƎសƐឹងែƙតងសƏិតេǷǊគឥǒនៃនƙបេទសកមƕុƺ និងƺបƙ់ពំែដនǔវ។ ƙបេទសកមƕុƺហ̠ុ៊ពទ័Ƒេǵេƽយ

ƙបេទសៃថ ǔវ និងេវȢតǁម។

ǏសƏិតេǷរយៈបេǁƉ យƙបែហល 105°58′E និងរយៈទទឹង 13°31′N ។

Source: https://www.pinterest.com/
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េខតƎសƐឹងែƙតងǋនƙǇƙំសȩក ែដលǋន ៣៤ឃំុ។ ƙកȩងសƐឹងែƙតង គឺƺទីរមួេខតƎ។  

សូមេǵƳនម់ុខǒǎƙកȩងសƐឹងែƙតង។ សȦƈ ƙពȫញេǷកƒុងរបូǊពƴងេƙƳម។ អƒកǕចេមលេឃញ

អƵរៃនǒǎƙកȩងពីƙចកǄƛ រធំ។ ប៉ុែនƎអƒកមនិǕចេមលេឃញអƛី ែដលេǷពីេƙƳយǒǎƙកȩង

ពីƙចកǄƛ រេនះǇនេឡយ។  

៣៤ឃំ។ ƙកƙƙ ងសឹងែƙតƙƙ ង គឺƺទីរមេខត។

 
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ƙបសិនេបអƒកពនិិតƘេមលទǂីងំដូចƵƒ ពីរបូǊពǈž យរណប អƒកǕចេមលេឃញអƵរ េដមឈរ នងិ

ពណ៌ដបំូលƺេƙចន។ េǄះពƺីǌ៉ងǁកƉី ǏǕចេមលេǵǋនលកſណៈចងƺចេƷž មេពកƺមយួនងឹ

អƵរ និងេដមេឈ។

របូǊពǈž យរណបបƷƟ ញអƛីៗ ƙគបǌ៉់ងេǷេលៃផƐដី។ Ƴរដឹងអំពីǃ េតមយួǁƺអƵរ ផƚូវ និងទីǂងំ

ǆǆ គឺƺƳរសំƴន។់ បែនƏមេលេនះ េƽយǒរƵƗ នេƻƗ ះ ឬសȦƈ សƙǋបផ់ƚូវ អƵរ ឬទីǂងំ

ǆǆេǷកƒុងរបូǊពƴងេƙƳម ǏមនិសកƉិសម សƙǋបƳ់រេƙបƙǇស់ƺែផនទីេឡយ។
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ƴងេƙƳមេនះ គឺƺែផនទី Google របស់ទីǂងំដូចƵƒ ។ ǒǎƙកȩង និងǒǎេរȢនƙតȪវǇនបƷƟ ញ

ƺទីǂងំពណ៌េលȟងេǷទិសǉយព័Ƙៃនǒǎƙកȩង។ ផƚូវធំៗ ទីǂងំចមƓងៗ និងអƵរǄងំǔយƙតȪវ

ǇនបƷƟ ញƺតួអកƞរ និងសȦƈ ǒមȥƈៗ ែដលƷយǕនǇន។ េǷƴងេƙƳយǒǎƙកȩង ទំនងƺ

ǋនសǁƊ Ƶរមយួ និងវតƎមយួ។

បǆƐ ត់វណƋ វងž និងសǁƊ នដី (Contour lines and Topography)

សǁƊ នដីƺកែ់សƉងǋនបសីǁƊ ន៖ ទំǆប និងខƕស់។ េǄះបីƺǌ៉ងǁកƉី ែផនទីǕចƙតឹមបƷƟ ញ

បƷƟ ញសǁƊ នពីរប៉ុេǁƍ ះ។ េដមƓពីណ៌ǆអំពីសǁƊ នខƕស់ េយងេƙបƙǇស់បǆƐ តវ់ណƋ វងž ែដលƺ

បǆƐ តǊ់ƅ ប់ “ចណុំចǆǆ” ែដលǋនកមƕស់ដូចƵƒ ។ ƳរǕនបǆƐ តវ់ណƋ វងžពីែផនទី និងƳរេមល

សǁƊ នដីƺកែ់សƉងេǷកƒុងចិតƎរបស់អƒក គឺƺƳរពិǇក ប៉ុែនƎសូមពិនតិƘេមលរេបȢបែដលǏដំេណ រ

Ƴរ។

េǷកƒុងែផនទីសǁƊ នដីƴងេƙƳម បǆƐ តវ់ណƋ វងƀƙតȪវǇនបƷƟ ញƺបǆƐ តព់ណ៌េǂƒ ត។ តំបនǆ់ǆ

ែដលេǷចេǆƚ ះរǏងបǆƐ តវ់ណƋ វងž ǋនលកſណៈទូǎយƺង ចេងơȣតƺង មូលƺង និងតូចƺង។

សǁƊ នដីƙតȪវǇនបƷƟ ញេǵǂមលកſណៈៃនបǆƐ តវ់ណƋ វងžǄងំេនះ។

App2-9
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សូមេរȢនǃ េតបǆƐ តវ់ណƋ វងžដំេណ រƳរǌ៉ងដូចេមƎច ƺមយួនឹងƳរេƙបƙǇស់ៃដ

េǷេពលអƒកƽកƙ់ǋមៃដចូលƵƒ ǏដូចƵƒ នងឹបǆƐ បវ់ណƋ វងžៃនជួរភƒដំធ៏ំមយួ។

េǷេពលអƒកបំែបកេមៃដរបស់អƒកេចញពីƙǋមៃដដៃទេទȢត ចេǆƚ ះរǏងេមៃដ និងƙǋមចងơុលៃដ

របស់អƒកដូចƵƒ នឹងƙជលងភƒ។ំ

ƙបសិនេបអƒកបំែបកƙǋមៃដរបស់អƒកេចញពីƵƒ អƒកǕចទទួលǇនរបូǊពមយួៃនសǁƊ នដី
ƺមយួនឹងƙជលងភƒេំǷចេǆƚ ះសǁƊ នដីǄងំេǆះ

16

បǆƐ តវ់ណƋ វងžƳនែ់តចេងơȣត សǁƊ នដី
Ƴនែ់តេƸត។ អƒកមនិǕចេដរេǷកែនƚងែបប

េនះǇនេឡយ េƽយǒរǏពិǇកេឡង និង

េƙƵះǃƒ ក។់

ចេǆƚ ះទូǎយរǏងបǆƐ តវ់ណƋ វងžបƷƟ ញ

ǃ ទីជƙǋលមនិេƸត។ ǏƷយƙសȫលេឡង/េដរ

និងមនិសូវǋនǓនភិយ័។

េǷេពលែដលបǆƐ ត់វណƋ វងžƺរងƛង់ Ǐǋន

នយ័ǃ Ǐƺកែនƚងខƕស់ ឬកពូំលទីទួល/ភƒ។ំ អƒក

Ǖចេមលេឃញǌ៉ងលơអពំពីីកែនƚងជុំវញិេǆះ។

េǷេពលអƒកេដរេǵǂមƳរបƷƟ ញសȦƈ

ƙពȫញពណ៌េខȢវ Ǐǋននយ័ǃ ƳរេដរេǷេលជួរ

ភƒំ េǆះគឺ ទីǂងំខƕស់ƺងកែនƚងជុំវញិ។ ជួរភƒំ

ចេងơȣតǕចេធƛអƒកǅƚ កǇ់ន ƙបសិនេបអƒកមនិ

ƙបយត័ƒ។

ƳរេǵǂមបǆƐ តព់ណ៌េខȢវេǷទីេនះ

ǋននយ័ǃ កំពុងេដរចុះេǵǂមចងơូរេǆះ។

ǏƺទីǂងំǄបƺងទីǂងំជុំវញិ និងពិǇកេដរ

េƽយǒរǏǓកដូ់ចƺផƚូវចេងơȣត។

ែផនទីេនះƙǇបǃ់ កែនƚងេនះមនិǕច

េឡងǇនេឡយ។ ចំននួបǆƐ តវ់ណƋ វងž ែដលឆƚង

Ƴតǂ់មសȦƈ ចំេǁតបƷƟ ញនូវកមƕស់ƙបǓក់

ƙបែហលៃនចំេǁតេǆះ។ ចំេǁតមយួ ែដល
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ǋនបǆƐ តវ់ណƋ វងžេƙចនឆƚងƳត់ ǋននយ័ǃ Ǐƺចំេǁតខƕស់ƴƚ ងំ។

សណួំរǒកលƓង

េតវធិីǒȜសƎគណǆមយួǁ ែដលƙតȪវǇនេƙបƙǇស់ សƙǋបែ់ផនទីសǁƊ នដីកមƕុƺ

1:100,000?

សូមពិនិតƘេមលƳរពនƘល់ (Legend) េǷេលែផនទី។

េត “ទិសƴងេជង” មយួǁ ែដលƙតȪវǇនេƙបƙǇស់ សƙǋបែ់ផនទីសǁƊ នដីកមƕុƺ

1:100,000?

សូមពិនិតƘេមលƳរពនƘល់ (Legend) េǷេលែផនទី។

េƽយពិនិតƘេមលǒǎƙកȩងសƐឹងែƙតង េតƙចកǄƛ រធំសƏិតេǷទិសƴងǁ?

សូមពិនិតƘេមលƺមយួនឹងមខុƷរ “ពƙងីក (zoom-in)” របស់ Google Earth ។

ƳរបƷƟ ញភƒពំីរបូǊពេលខ ១ េǵ ៦ ƙតȪវǇនពណ៌ǆេƽយែផនទីែដលǋនបǆƐ តវ់ណƋ វងžពី
របូǊព A េǵ F ។ សូមផƀូផƀងរបូǊព ែដលƙតឹមƙតȪវƺមយួƵƒ ។
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ែផនទីនីមយួៗƴងេƙƳមកំពុងពណ៌ǆអំពីសǁƊ នដីៃនរបូថតƴងេលǏ។ សូមែសƛងរកកំហុស

ǆǆេǷេលែផនទី។

ែផនទីេនះចងơុលេǵទិសƴងេជង េƽយǒរǏƵƗ នសȦƈ azimuth េǷកƒុងែផនទីេនះេឡយ។  

App2-10



Appendix 3: GIS Training Material (Basic) 
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វគƀបណƎុ ះបǁƎ លេលីƳរេƙបីƙǇស់កមƗវធិƙីបព័នƑព័ត៌ǋនភូមǒិȜសƎ
កƙមិតដបូំងេដមីƓផីលិតែផនទ/ី

Basic GIS Training for Map Production

ƳរែណǆអំំពីវគƀបណƎុ ះបǁƎ ល/Introduction to Training

ƳរេƙបីƙǇស ់GIS េǷកƒុងកិចƃƳរǉរធនǅនធមƗƺតិ
/GIS Application in Natural Resource Management

មូលƽƊ នƙគឹះៃនƳរផលិតែផនទី/Basic Concept of Map Production

Ƴរែណǆអំំពីƙបព័នƑព័ត៌ǋនភូមិǒȜសƎ GIS/Understanding GIS

Ƴរែណǆអំំពីឧបករណ៍េƙបីƙǇស់ញឹកƼប់កƒុង GIS/Common Tools in GIS

Ƴរបេងžីតទិនƒន័យƙបព័នƑព័ត៌ǋនភូមិǒȜសƎ/GIS Data Creating

ƳរǄញយកទិនƒន័យƙបព័នƑព័ត៌ǋនភូមិǒȜសƎ/GIS Data Downloading

ƳរែកតƙមȪវទិនƒន័យƙបព័នƑព័ត៌ǋនភូមិǒȜសƎ/GIS Data Editing

ƳរេរȢបចំទិនƒន័យកƒុងƳរផលិតែផនទី/Data Preparation for Mapping

2

ǋǋតƳិ

3

ǋǋតិƳ ((បនƎ)

ƳរƳត់យកទិនƒន័យវុចិទ័រ/Clipping Vector Data

ƳរƳត់យកទិនƒន័យរូបǊព/Masking Raster Data

ƳរេƙបីƙǇស់ទិនƒន័យសƙǋប់បƷƟ ញពីរយៈកមƕស់/Topographic Analysis

ƳរេƙបីƙǇស់និមិតƎសȦƈ /Applying GIS Symbols

ƳរេរȢបចំែផនទីេលីƙកƽស/Map Layout

Ƴរបេȥƃញទិនƒផលែផនទីƺទƙមង់ Geo-PDF/Export Geo-PDF

Ƴរបȥƃូ លទិនƒន័យ Geo-PDF េǵកមƗវធីិ Avenza/Input Geo-PDF to Avenza

ƳƳរែណǆអំំពីវគƀបណƎុ ះបǁƎ ល((បនƎ)

ែសƛងយល់អំពីƙបព័នƑព័ត៌ǋនភូមិǒȜសƎ Ƴរផលិតទិនƒន័យ និងƳរǄញយកទនិƒន័យមកេƙបី
ƙǇស់កƒុងƳរផលិតែផនទ/ីUnderstanding GIS, Data Creation, and Data Downloading

ǕចេƙបីƙǇស់មុខƷរសំƴន់ៗកƒុងកមƗវធិ ីArcGIS Pro

/Able to use common tools of ArcGIS Pro

ǕចេƙបីƙǇស់លទƑផលផលិតែផនទេីǵកƒុងកមƗវធិី Avenza សƙǋប់េƙបីƙǇស់ƳរƷរទីǏល
/ Able to use GIS outputs in Avenza app for field work

DoE, ST

4

Ƴររពឹំងទុក/Expectation

េƵលបំណង/Objective

អƒកចូលរមួនងឹǕចǋនចំេណះដងឹអំពមូីលƽƊ នƙគះឹៃនƳរផលិតែផនទ ីនិងƳរេƙបីƙǇស់កមƗវធិ ី
ƙបព័នƑព័ត៌ǋនភូមិǒȜសƎ GIS/Participant will be able to understand the basic concept of 

map production and uses of GIS

5

ƳƳរេƙបីƙǇស ់GGIS េេǷកƒុងកិចƃƳរǉរធនǅនធមƗƺតិ
//GGIS Application in Natural Resource Management

ƳរេƙបីƙǇស់េលីមូ៉ែឌលដំǁ/ំ Application in Crop Modelling 

ƳរេƙបីƙǇស់េលីវស័ិយកសិកមƗ/Application in Agriculture ƳរេƙបីƙǇស់េលីវទិǚǒȜសƎដី/Soil Science 

ƳរេƙបីƙǇស់េលីƳរƙតȫតពិនិតƘǂមƽនƳរេƙǒចƙសពដំǁ/ំ

Application in Crop-Irrigation Demand Monitoring 

(Ref: [x]cube LABS,  2023) (Ref: NRCS,  2022)

(Ref: Gade,  2021)(Ref: idrica,  2023)

6

ƳរេƙបីƙǇស់កƒុងƳរƙគប់ƙគងធនǅនទកឹ/Application in Water Resource Management 

ƳរេƙបីƙǇស់កƒុងƳរƙតȫតពនិតិƘǂមƽនគុណǊពទកឹ/

Application in Water Quality Monitoring

ƳរេƙបីƙǇស់កƒុងƳរƙគប់ƙគងៃƙពេឈី និងវǊិគជរំកសតƛៃƙព/

Forest Management and Wildlife Habitat Analysis

ƳរេƙបីƙǇស់កƒុងƳរƙគប់ƙគងេƙƵះមហនƎǍយ/

Application in Natural Disaster Management 

Ref: Kumar, Navneet & Yamaç, Sevim & Velmurugan, A Velmurugan. (2015). 
Applications of Remote Sensing and GIS in Natural Resource Management. The Andaman Science Association. 20. 1-6. 

ƳƳរេƙបីƙǇស ់GGIS េេǷកƒុងកិចƃƳរǉរធនǅនធមƗƺតិ((បបនƎ))
//GGIS Application in Natural Resource Management((Cont.)

App3-1
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ƳរេƙបីƙǇស់កƒុងƳរƙគប់ƙគងៃƙពេឈ/ីForest Management

ƳរេǇះបេƷƀ លƙពំƙបទល់តំបន់Ƴរǉរ/PAs Demarcation 

សិកǜពីទីǂងំេភƚីងេឆះៃƙព/Study of Forest Fire Location

កំណត់ទីǂងំƳប់Ǎន/Identify deforestation area

សិកǜពីបំែរបំរលួƳរƙប់ƙǇស់ដី/Study of land use/land cover change

ƳរេƙបីƙǇស ់GGIS េǷកƒុងកិចƃƳរǉរធនǅនធមƗƺតិ((បនƎ))
/GGIS Application in Natural Resource Management(Cont.)

(Ref: Bunthurn,  2022)

(Ref: Chanvireak,  2022) (Ref: MoE, 2020)

8

េតីេǷកƒុងǆយកƽƊ នរបស់អƒក GIS ǇនេƙបីƙǇស់េលីƳរƷរអƛីខƚះ?
How do you use GIS in your department?

9

ភពែផនដី ភូេƵល

ភូេƵល គឺƺសំេǮេលីែផនដីែដលǋនǍងតូចមួយ បែមƚងពីភពែផនដី។ ǏǇនបƷƟ ញពីទំហំ ចǋƂ យ រូបǍង និង
ទិសេǮៃនភពែផនដី។ ែតǏមិនǕចេមីលេƽយេឃញីǄងំមូលេƽយƳរេមីលែតមួយែភƚតេទ ǏǕចេមីលេឃញី
េពញǇនេƽយƳរបងƛិល។
ែផនទីពិភពេǎក ខុសƵƒ បនƎិចបនƎួច ǄងំរូបǍង ចǋƂ យ ទំហំ និងទីǂងំេធȢបេǵនិងភូេƵល ែតǏƷយƙសȫលយក
េǵǂមខƚួនƺង។

មមូលƽƊ នƙគឹះៃនƳរផលតិែផនទី//Basicc Conceptt off Mapp Production

ែផនទី

10

ែផនទីពិភពេǎកǕចបេងžីតǇនេƽយេƙបីƙǇស់វធិីǒȜសƎបែមƚង (Projection) េដីមƓេីធƛែីផនដីǍងមូលƳƚ យេǵƺែផនទី
សំែប៉ត។ វធិីǒȜសƎបែមƚងǋនេƙចីនƙបេភទ អƒកផលិតែផនទីǕចេƙជីសេរសីǕƙស័យេលីេƵលបំណង។

មមូលƽƊ នƙគឹះៃនƳរផលតិែផនទី((បនƎ)/Basicc Conceptt off Mapp Production(Cont.)

ƴងេលីេនះƺ រូបǊពƙតȪវǇនពǆƚ ត
េដីមƓបីំǇត់គǋƚ តǄងំេនះ រូបǍងេដីមៃនែដនដី និងមǓសមុƙទនឹងǈƚ ស់បƉូរខុសពីǒƏ នǊពេដីម។
កƒុងƳរទទួលǇនǊពƙតឹមƙតȪវៃនែផនទី អƒកផលិតែផនទីƙតȪវេƙជីសេរសីវធីិǒȜសƎបែមƚងƺក់ǎក់ និង
ព័ត៌ǋនែដលចង់ឲƘǇន។

11

មមូលƽƊ នƙគឹះៃនƳរផលតិែផនទី((បនƎ)/Basic Concept of Map Production(Cont.)

12

វធិីǒȜសƎបែមƚងែដលƙតȪវǇនេƙបីƙǇស់សƙǋប់Ƴរផលិតែផនទីǋន Mercator, Mollweide, 

និង  Azimuthal៖

ƙតȪវǇនបេងžីតេឡងីេǷƹƒ ១ំ៥៦៩ 

េƽយ Gerardus Mercator 
ƙតȪវǇនបេងžីតេឡងីេǷƹƒ ១ំ៨០៥

េƽយ Karl B. Mollweide 
េគេជȟƺក់ǃ វធិីេនះƙតȪវǇន
បេងžីតេƽយជនƺតិេអហƞុបី

មមូលƽƊ នƙគឹះៃនƳរផលតិែផនទី((បនƎ)/Basic Concept of Map Production(Cont.)

App3-2
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13

ចំណុចƙបសពƑរបស់ែផនទីរǏងរយៈទទងឹ នងិរយៈបេǁƎ យេǷមុំƙតមឹƙតȪវ។ វធិីǒȜសƎេនះ មុំ
ǋ៉េញ៉ទិចƙតȪវǇនពណ៌ǆƺែខƞរƙតង់ ែដលƺគនƚងǆផំƚូវ។
េǷជតិេអƳƛ ទ័រ រƷƛ ស់េនះលេមơȣងƴƚ ងំ េហយីេǷេពលចǋƂ យƳន់ែតជតិបូ៉លƴងេជងី នងិ
ƴងតƓូង ǊពខុសƵƒ ៃនទំហƳំន់ែតធ។ំ

បំេពញគǋƚ តេនះƺមួយនឹងៃផƐដី
និងៃផƐសមុƙទ

ƳƳរបែមƚង MMercatorr 

មូលƽƊ នƙគឹះៃនƳរផលតិែផនទី(បនƎ)/Basicc Conceptt off Mapp Production(Cont.)

ƳƳរបែមƚង MMolleweide

ƳរǊƅ ប់ចុងៃនែផនទីǄងំអស់ƺមួយអ័កƞកƒុងសǋǋƙត 2:1 ែដលƳរǊƅ ប់េនះǋនេធƛឲីƘែផនដី
ǋនǍងƺពងƙកេព។ី
ែផនទីេនះ ǋនǊពƙតមឹƙតȪវចំេǉះទំហទំីǂងំ ែតរបូǍង ទិស មុំ នងិចǋƂ យǋនǊពខុសƵƒ ។
ែដលǊគេƙចីនេកតីេឡងីេǷជតិបូ៉ល (េជីង និងតƓូង) និងខិតƳន់ែតជតិƺយែផនដ។ី

Ǌƅ ប់ចុងទូកǄងំេនះចូលƵƒ ែតមួយ

មូលƽƊ នƙគឹះៃនƳរផលតិែផនទី(បនƎ)/Basicc Conceptt off Mapp Production(Cont.)

ƳƳរបែមƚង Azimuthal

វធិីǒȜសƎេនះ បƷƟ ញǌ៉ងƙតឹមƙតȪវǄងំចǋƂ យ និងទិសពីចណុំចកǁƉ លៃនែផនទ។ី
ǊគេƙចនីែផនទីƙបេភទេនះេƙបីƙǇស់េǷតំបន់បូ៉លែដល ែខƞររយៈបេǁƉ យ នងិរយៈទទឹងែបង
ែចកេសƗីៗƵƒ េដីមƓតីំǁងឱƘចǋƂ យដ៏ƙតមឹƙតȪវ។
ǊពខុសƵƒ ចំេǉះរូបǍង កƙមិត និងទីǂងំេកនីេឡងី េពលǏេចញƳន់ែតƹƂ យពចីណុំចកǁƉ ល។

បំេពញគǋƚ តេនះƺមួយនឹងៃផƐដី
និងៃផƐសមុƙទ

មូលƽƊ នƙគឹះៃនƳរផលតិែផនទី(បនƎ)/Basicc Conceptt off Mapp Production(Cont.)

16

និយមន័យ/Definition

ែផនទីសំេǮេលីរូបតំǁងរបស់ែផនដី ឬែផƒកǁមួយែដលƙតȪវǇនគូសេលីៃផƐǍបេសƗរី
ƙតង់កƒុងǋƙតƽƊ នƺក់ǎក់ǁមួយ/Map is representing the earth surface or 

some part at specific scale drawn on flat surface (Manitoba,  2006)

(Ref: esa,  2023) (Ref: Raikar,  2024)

មូលƽƊ នƙគឹះៃនƳរផលតិែផនទី(បនƎ)/Basicc Conceptt off Mapp Production(Cont.)

17

ǏǋនសȦƈ សǋƀ ល់ និងពណ៌តំǁងǌ៉ងេƙចនីខុសៗƵƒ /It has many different kind 

of symbols and colours to represent land surface.

(Ref: MoE, 2020)

មមូលƽƊ នƙគឹះៃនƳរផលតិែផនទី((បនƎ)/Basic Concept of Map Production(Cont.)

18

ƙបេភទៃនែផនទ/ីType of Maps (Dutton Institude, 2018): 

• ែផនទទូីេǵǂមេƵលបំណង/General purpose: ƙតȪវǇនǒƀ ល់ǃƺែផនទីេƵល 

ឬែផនទេីǌង ǏƺទូេǵបƷƟ ញពីព័ត៌ǋនសƙǋប់ƳរេƙបƙីǇស់ǒǅរណៈជនទូេǵ
/Known as basemaps or reference maps and it usally has

information for general use.

Eg. Open Street Map

មមូលƽƊ នƙគឹះៃនƳរផលតិែផនទី((បនƎ)/Basic Concept of Map Production(Cont.)
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ƙបេភទៃនែផនទ/ីType of Maps (Dutton Institude, 2018): 

• ែផនទីេធǋ៉ីទចិ/Thematic maps: ƙតȪវǇនǒƀ ល់ǃែផនទេីƵលបណំងƺក់ǎក់
ែផនទីƙបǅនបទមួយ ឬែផនទីបƷƟ ញពសីƏិតិ/Known as special purpose, single 

topic or statistical maps.

Eg. Cambodia Forest Cover

មូលƽƊ នƙគឹះៃនƳរផលតិែផនទី(បនƎ)/Basicc Conceptt off Mapp Production(Cont.)

(Ref: MoE, 2020) 20Eg. Cambodia Topographic Map

ƙបេភទៃនែផនទ/ីType of Maps (Dutton Institude, 2018): 

• ែផនទីƴតូេមƙទចិ/Cartometric maps: ែផនទីƳន់ែតƺក់ǎក់ែដលបេងžតីេឡងីកƒុង
េƵលបំណងសុƙកិតǊពកƒុងƳរǏស់ែវង ឬƳរគណǆេផƞងៗ/More specialized 

type of map made for accurate measurements.

មូលƽƊ នƙគឹះៃនƳរផលតិែផនទី(បនƎ)/Basic Concept of Map Production(Cont.)

(Ref: Mekong Maps,  2012)

21

ƳរបេងžីតែផនទលីơមួយǕƙស័យេលី/Making good map depend on: 

• ែសƛងយល់ពីកƙមិតយល់ដឹងៃនអƒកេƙបƙីǇស់ែផនទ/ី

Understanding knowledge level of map users

• ƳរបƷƟ ញអំពីព័ត៌ǋនេលីែផនទ/ីDistribution of map information

• េចះេƙបីƙǇស់សȦƈ  និងពណ៌ǇនƙតមឹƙតȪវ/
Use appropriate symbols and colors

• Ƴរƽក់ចំណងេជងី ƳរសំƵល់េផƞងៗ និងƳរេƙបីƙǇស់ទំហអំកƞរǇនƙតមឹƙតȪវ/
Placing title, notes and fonts correctly

• ƳរេƙបីƙǇស់រǇរǋƙតƽƊ ន និងសȦƈ សំƵល់ទិសƴងេជីង/

Using scale bars and north arrow correctly

មមូលƽƊ នƙគឹះៃនƳរផលតិែផនទី((បបនƎ)/Basic Concept of Map Production(Cont.)

22(Ref: Pedamkar, 2023)

ƳរបេងžីតែផនទលីơមួយǕƙស័យេលី/Making good map depend on: 

• Ƴរƽក់ទិនƒន័យǇនƙតឹមƙតȪវ/Placing correct GIS Layer 

មមូលƽƊ នƙគឹះៃនƳរផលតិែផនទី((បបនƎ)/Basicc Conceptt off Mapp Production(Cont.)

23

ǋƙតƽƊ នសƎង់ƽរ/Standard Scale 

ǋƙតƽƊ នែផនទ/ី
Scale

1cm េលែីផនទី/
1cm on Map
(េលដី/ី on Ground)

ឧǄហរណ៍ƳរេƙបƙីǇស់/Example Uses

1:10 000 100m Ƴរអប់រ ំអƒកដឹកǆǂំមដងផƚូវ/Education, car navigation..

1:25 000 250m ដំេណីរផƞងេƙពង EIA/ Bushwalking, EIA..

1:50 000 500m ដំេណីរផƞងេƙពង រុកៃƙព/ adventure touring....

1:100 000 1km ƳរេធƛីែផនƳរ េបីកបរ-GPS/Planning, GPS navigation...

1:250 000 2.5km ƳរេធƛីែផនƳរែផƒកបរǒិƏ ន/Environmental planning... 

1:1 ០០០ ០០០ 10km

ែផនទីេǌងទូេǵ ែផនទីេទសចរណ៍/
General reference, tourist maps

1:2.5 ០០០ ០០០ 25km

1:5 ០០០ ០០០ 50km

1:10 ០០០ ០០០ 100km

(Ref: Australian Government, 2010)

មមូលƽƊ នƙគឹះៃនƳរផលតិែផនទី(បនƎ)/Basic Concept of Map Production(Cont.)

24

ឧបសគƀមួយចនួំនអំពƳីរបេងžតីែផនទ/ីSome obstacles for map producing: 

• ទិនƒន័យƙតȪវƳរេƙបƙីǇស់មិនƙគប់/No enough data 

• ទិនƒន័យទទួលǇនǋនƙបភពមនិចǙស់ǎស់/Data with unclear source

• ƳរƷរេលីសសមតƏǊពកំពƘូទ័រ/Low specs computer handling large maps

• ƳរបƷƟ ញព័ត៌ǋនមនិƙគប់ƙƵន់/Missing map information

• ែដនកំណត់ៃនទនិƒន័យអនុȦƈ តបƷƟ ញេǷេលីែផនទ/ី

Limitation of data uses for mapping

• ទិនƒន័យែដលƙតȪវƳរមនិǕចចូលេǵƙបមូលǇន/

Environmetal issue blocks accessibility for data collection 

• បេចƃកវទិǚេǷǋនកƙមតិ/Technology limitation

មមូលƽƊ នƙគឹះៃនƳរផលតិែផនទី((បនƎ)/Basic Concept of Map Production(Cont.)
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Geographic Information System (GIS) ƙតȪវǇនេƙបីƙǇស់ƺǊǒរែខƗរǃƙបព័នƑព័ត៌ǋន
ភូមិǒȜសƎគƺឺƙបព័នƑមួយែដលេគǇនេធƛីេឡងីសƙǋប់៖ ƳរƸប់យក Ƴររកǜទុក ƳរវǊិគ
ƳរេƙបីƙǇស់ នងិƳរƙគប់ƙគងទនិƒន័យព័ត៌ǋនភូមǒិȜសƎ/GIS has been used in khmer

language as ƙបព័នƑព័ត៌ǋនភូមǒិȜសƎ refer to a system for capturing, storing, 

analyzing, and data management. 

Ref: University of Wisconsin-Madison & UNESCO Bangkok

Ƴរែណǆអំំពីƙបពន័Ƒពត័ǋ៌នភូមិǒȜសƎ GIS/Understanding GIS 

26

មុខƷរƙបព័នƑព័ត៌ǋនភូមǒិȜសƎ/GIS Function

• ƳរƸប់យក/capturing

• Ƴររកǜទុក/storing

• Ƴរែសƛងរក/query

• ƳរវǊិគ/analyze

• ƳរបƷƟ ញ/display

• លទƑផល/output

ƳƳរែណǆអំំពីƙបពន័Ƒពត័ǋ៌នភូមិǒȜសƎ GGIS(បនƎ)/Understanding GIS(Cont.)

ƙបព័នƑព័ត៌ǋនភូមិǒȜសƎǋនǅតុផƞែំដលǋនទǆំក់ទំនងƵƒ ចនួំន ៥/

GIS integrates five key components: 

• មនុសƞ/Human

• ទិនƒន័យ/Data

• ែផƒករងឹរបស់កំពƘូទ័រ/Hardware

• ែផƒកទន់របស់កំពƘូទ័រ/Software

• និង វធិីǒȜសƎ/and Methods

27

ǅតុផƞៃំនƙបព័នƑព័ត៌ǋនភូមិǒȜសƎ/GIS Components

វធិីǒȜសƎ/methods

Ƴរែណǆអំំពីƙបពន័Ƒពត័ǋ៌នភូមិǒȜសƎ GIS(បនƎ)/Understanding GIS(Cont.)

28

ទិនƒន័យƙបព័នƑព័ត៌ǋនភូមិǒȜសƎ/GIS Data

ទិនƒន័យƙបព័នƑព័ត៌ǋនភូមǒិȜសƎǋនពីរ/Two type of GIS data:

• Spatial Data/Geo-Spatial សំេǮេលីទិនƒន័យǁមួយែដលǕចយកមកផលិតែផនទី
Ǉន ែដលƙតȪវǇនǒƀ ល់ƺ/refer to any data able to use for mapping known as

ទិនƒន័យវុចិទ័រ/Vector Data និងទិនƒន័យរូបǊព/Raster Data (Ramesh et al., 2019)

• Non-Spatial Data/Attribute Data សំេǮេលី ទិនƒន័យែដលǇនរកǜទុកƺǂǍង ឬ
ទនិƒន័យពណ៌ǆអពំព័ីត៌ǋនៃនទីǂងំភូមិǒȜសƎ/refer to data stored as attribute or

data describes geographic feature (Wolfgang et al., 2018)

- ǏƙតȪវǇនែចកƺពƙីបេភទ/it divides into two: 

ទិនƒន័យបរǋិណ/Quantitative: ទិនƒន័យលំƽប់/Ordinal, ទិនƒន័យចេǆƚ ះ/
Interval , និងទិនƒន័យអនុǇត/and Ratio

និងទិនƒន័យគុណǊព/and Qualitative: ទិនƒន័យǆមសពƐ/Nominal data

ƳƳរែណǆអំំពីƙបពន័Ƒពត័ǋ៌នភូមិǒȜសƎ GGIS(បនƎ)/Understanding GIS(Cont.)

29

មូ៉ែឌលទិនƒន័យƙបព័នƑព័ត៌ǋនភូមǒិȜសƎ/GIS data model:

សំេǮេលីទƙមង់ែដលេគǇនេƙបƙីǇស់េដមីƓតីំǁងភូមǒិȜសƎ ឬៃផƐដីƺទនិƒន័យ
refer to structure that has been used for representing geographic

objects or surfaces as data.

មូ៉ែឌលទិនƒន័យǋន៣ƙបេភទ/3 types of GIS data model (Esri, 2018): 

• មូ៉ែឌលទិនƒន័យវុចិទ័រ/Vector Data Model: ទិនƒន័យែខƞរបǆƐ ត់/Lines

ទិនƒន័យចណុំច/Points និងទិនƒន័យពហុេƳណ/Polygon

• មូ៉ែឌលទិនƒន័យរូបǊព/Raster Data Model: រូបǊព/Images 

និងƙកǔចƙតងƀ/and grid

ƳƳរែណǆអំំពីƙបពន័Ƒពត័ǋ៌នភូមិǒȜសƎ GGIS(បនƎ)/Understanding GIS(Cont.)

ទិនƒន័យƙបព័នƑព័ត៌ǋនភូមិǒȜសƎ (បនƎ)/GIS Data (Cont.)

30

មូ៉ែឌលទិនƒន័យƙបព័នƑព័ត៌ǋនភូមǒិȜសƎ/GIS data model:

មូ៉ែឌលទិនƒន័យǋន៣ƙបេភទ/3 types of GIS data model (Esri, 2018):

• មូ៉ែឌលទិនƒន័យទនី/TIN Data Model:ទិនƒន័យែដលǇនបេងžតីពីទនិƒន័យវុចិទ័រ
(ឧ. ែខƞរបǆƐ ត់រយៈកមƕស់) សƙǋប់បƷƟ ញƺទƙមង់ៃផƐ 3D េហយីមូ៉ែឌលេនះ
េƙបីវធិីǒȜសƎƙតីេƳណេដមីƓǊីƅ ប់ពចីណុំចមួយេǵចណុំចមួយេទȢត ǏƙតȪវǇន
វសិƛករេƙបីƙǇស់េដីមƓសិីកǜពទីជីំǍល ឬƙជលង េហយីǏក៏ƙតȪវǇនេƙបƙីǇស់
េដីមƓបីេងžតីƺទនិƒន័យរយៈកមƕស់ (DEM)/  TIN can be generated from

vector data(eg. Contour line and height points), It represents 3D 

surface and this model uses triangles to connect points. It has 

been used by engineer for analysis ridges and valleys. It  also 

used to generate digital elevation model (DEM) (GISGeography, 

2024).

ƳƳរែណǆអំំពីƙបពន័Ƒពត័ǋ៌នភូមិǒȜសƎ GGIS(បនƎ)/Understanding GIS(Cont.)

ទិនƒន័យƙបព័នƑព័ត៌ǋនភូមិǒȜសƎ (បនƎ)/GIS Data (Cont.)

App3-5
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មូ៉ែឌលទិនƒន័យវុចិទ័រ/
Vector Data Model

មូ៉ែឌលទិនƒន័យរូបǊព/
Raster Data Model

មូ៉ែឌលទិនƒន័យទនី/
TIN Data Model

GeoTIFF/.tiff Shapefile/.Shp TIN dataset/.adf

ƳƳរែណǆអំំពីƙបពន័Ƒពត័ǋ៌នភូមិǒȜសƎ GGIS(បនƎ)/Understandingg GIS(Cont.)

ទិនƒន័យƙបព័នƑព័ត៌ǋនភូមិǒȜសƎ (បនƎ)/GIS Data (Cont.)

32

ែសƛងយល់ពីទិនƒន័យ GIS ែដលǋនកƒុង Google Maps/Explore GIS data in Google Maps

ƳƳរែណǆអំំពីƙបពន័Ƒពត័ǋ៌នភូមិǒȜសƎ GGIS(បនƎ)/Understtanding GIS(Cont.)

ƳរវតិƎន៍របស់ƙបព័នƑព័ត៌ǋនភូមǒិȜសƎ/Evolution of GIS (Esri, 2018)
ƙបវតƎិេដមីៃនƙបព័នƑព័ត៌ǋនភូមិǒȜសƎ/The Early History of GIS: Ƹប់េផƎមីǂងំពƹីƒ ំ
1960 កƒុងទƙមង់ƺƳរសិកǜƙǒវƙƺវ និងƳរវǊិពព័ត៌ភូមិǒȜសƎ/started in 1960 as
academic research and analysis geography.
ƳរេƙបីƙǇស់ƙបព័នƑព័ត៌ǋនភូមិǒȜសƎដំបូង/The First GIS: េǎក ថមលីនសុនƺអƒក
ផƎួចេផƎមីែផនƳរ នងិអភិវឌƌ ƙបព័នƑព័ត៌ǋនភូមិǒȜសƎៃនƙបេទសƳǁƽ ែដលƺកមƗ
វធិីƙបព័នƑព័ត៌ǋនភូមិǒȜសƎដបូំងេគកƒុងកពំƘូទ័រេលីពភិពេǎកកƒុងƹƒ 1ំ963 េហយីេǎក
ƺអƒកបេងžតីƳរគណǆេƽយសƛ័យƙបវតƎេដមីƓរីកǜទុកទនិƒន័យ នងិដំេណីរƳរទនិƒន័យ
សƙǋប់ƙគប់ƙគង់ƳរេƙបីƙǇស់ដីេǷកƒុងƙបេទសƳǁƽ/Mr. Tomlinson is the first 
person in Canada who initiate, plan and develop first computerized GIS in 
the world in 1963 and he created automated computing to store and 
process data for Canda land-use management.
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ƳƳរែណǆអំំពីƙបពន័Ƒពត័ǋ៌នភូមិǒȜសƎ GGIS(បនƎ)/Understanding GIS(Cont.)

ƳរវតិƎន៍របស់ƙបព័នƑព័ត៌ǋនភូមǒិȜសƎ/Evolution of GIS (Esri, 2018)
មនƐពីិេǒធន៍Ǔវដ៉/The Harvard Laboratory: េǎក Fisher ǇនបេងžតីកមƗវធិកីំពƘូទ័រ
សƙǋប់ផលិតែផនទី េហយីេǎកក៏ǇនបេងžតីមនƐពីិេǒធន៍ នងិƳƚ យƺមជƆមណƋ ល
ƙǒវƙƺវសƙǋប់វǊិគ នងិពនិតិƘេមីលƙបព័នƑព័ត៌ǋនភូមិǒȜសƎែដលǇនេƙបីƙǇស់េលី
ƳរƷរƺេƙចីន/
Mr. Fisher created first computer mapping software. He established Harvard
Laboratory and became research center for spatial analysis and visualization
Ƴរបេងžតី Esri/Esri is Founded: េǎក Dangermond ƺសǋជិកមនƐពីិេǒធន៍Ǔវដ៉
នងិភរǌិ េǎកƙសី Laura ƺអƒកបេងžតីវទិǚǒƏ នƙǒវƙƺវƙបព័នƑបរǒិƏ ន ែដលវទិǚǒƏ ន
េƙបីƙǇស់Ƴរផលិតែផនទី នងិវǊិគព័ត៌ǋនភូមǒិȜសƎេហយីក៏ƺជនួំយដល់អƒកេរȢបចំ
ែផនƳរƳរេƙបីƙǇស់ដី និងអƒកƙគប់ƙគងធនǅនដ។ី

34

ƳƳរែណǆអំំពីƙបពន័Ƒពត័ǋ៌នភូមិǒȜសƎ GGIS(បនƎ)/Understanding GIS(Cont.)

ƳរវតិƎន៍របស់ƙបព័នƑព័ត៌ǋនភូមǒិȜសƎ/Evolution of GIS (Esri, 2018)
Ƴរបេងžតី Esri/Esri is Founded: ƙកȩមហុ៊នរបស់េǎកǇនបេងžតីវធិីǒȜសƎផលិតែផនទី
នងិវǊិគព័ត៌ǋនភូមិǒȜសƎេលីƳរƷរƺេƙចនី ែដលƙតȪវǇនេƙបីƙǇស់ដល់បចƃុបƓនƒេនះ/
Mr. Dangermond is a member of Havard Lab and his wife founded
Environmental Systems Research Institute, Inc.(Esri). Firm applied mapping
and spatial analysis to assist land use planner and land resource manager. 
His institute established mapping and spatial analysis method currently used.

35

ƳƳរែណǆអំំពីƙបពន័Ƒពត័ǋ៌នភូមិǒȜសƎ GGIS(បនƎ)/Understanding GIS(Cont.)

ƳរវតិƎន៍របស់ƙបព័នƑព័ត៌ǋនភូមǒិȜសƎ/Evolution of GIS (Esri, 2018)
ƙបព័នƑព័ត៌ǋនភូមǒិȜសƎƳƚ យƺǉណិជƅកមƗ/GIS Goes Commercial: បǆƐ ប់ពីƳរេƙបី
ƙǇស់Ƴន់ែតទូលំទូǎយ នងិǋនឥទƑពិល ǋនគេƙǋងƺេƙចនីǇនេƙបីƙǇស់ƙបព័នƑ
ព័ត៌ǋនភូមិǒȜសƎកƒុងƳរេƽះƙǒយបȦƟ ƺក់ែសƎង េƽយេឃញីតƙមȪវƳរƳរេƙបីƙǇស់
េកនីេឡងីƙកȩមហុ៊នǇនបេងžតី ARC/INFO ែដលƺផលិតផលǉណិជƅកមƗដបូំងកƒុងƹƒ ំ
1981/After operating widely use and more powerful, many project applied GIS to
solve real-world issues. These increasing demand lead to company developed and
released first commercial GIS product (ARC/INFO) in 1981.
ƙបព័នƑព័ត៌ǋនភូមǒិȜសƎបចƃុបƓនƒេនះ/GIS Today:ƙបព័នƑព័ត៌ǋនភូមǒិȜសƎǇនផƎល់េǕយ
អƒកេƙបីƙǇស់Ǖចបេងžតីែផនទឌីជីថីតសƙǋប់េƽះƙǒយបȦƟ សកល េហយីបចƃុបƓនƒេនះ
ǒƏ ប័នƏƺេƙចនីǇនបេងžតីែផនទ ី នងិែចករែំលកƳរƷររបស់ពួកេគេǷេលីអុនិធែណត/GIS
allow users to create digital map to solve real world issues. Many organization
are producing map and share their work. 36

ƳƳរែណǆអំំពីƙបពន័Ƒពត័ǋ៌នភូមិǒȜសƎ GGIS(បនƎ)/Understanding GIS(Cont.)
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37

ƳរវតិƎន៍របស់ƙបព័នƑព័ត៌ǋនភូមǒិȜសƎ/Evolution of GIS
ƙពឹតƎិƳរណ៍សំƴន់ៃនƳរវវិតƎន៍/Major events of evolution (Remoaldo et al., 2017)

ƳƳរែណǆអំំពីƙបពន័Ƒពត័ǋ៌នភូមិǒȜសƎ GGIS(បនƎ)/Understanding GIS(Cont.)

38

កមƗវធិីƙបព័នƑព័ត៌ǋនភូមǒិȜសƎែដលេពញនយិមេƙប/ីCommonly used GIS software:

• ArcGIS (Commecial)

• QGIS (Free Open Source)

ƳƳរែណǆអំំពីឧបករណ៍េƙបីƙǇសញឹ់កƼបក់ƒុង GGIS/Commonn Toolss inn GIS

39

មុខƷរកƒុងកមƗវធិី ArcGIS Pro/ArcGIS Pro Tools Bars

មុខƷរផលិតែផនទី
មុខƷរេរȢបចំ និងƙគប់ƙគងទនិƒន័យ

មុខƷរពិនតិƘទនិƒន័យ 3D

Ƴរែណǆអំំពីឧបករណ៍េƙបីƙǇសញឹ់កƼបក់ƒុង GIS(បនƎ)/Commonn Toolss inn GIS(Cont.)

40

មុខƷរកƒុងកមƗវធិី ArcGIS Pro/ArcGIS Pro Tools Bars

• មុខƷររកǜទុក/Save

• មុខƷរេបីកƳរƷររកǜទុក/Open

• មុខƷរបេងžតីƳរƷរថƗ/ីNew

ƳƳរែណǆអំំពីឧបករណ៍េƙបីƙǇសញឹ់កƼបក់ƒុង GGIS(បនƎ)/Commonn Toolss inn GIS(Cont.)

41

មុខƷរកƒុងកមƗវធិី ArcGIS Pro/ArcGIS Pro Tools Bars

មុខƷរែកទƙមង់ែផនទី/Adjust Map Size

មុខƷររកǜទុកǋƙតƽƊ ន/Bookmarks

មុខƷរƽក់ែផនទីេƵល/Basemap

មុខƷរបȥƃូ លទិនƒន័យ/Add Data

មុខƷរេƙជីសេរសីទិនƒន័យ/Select Data

មុខƷរǏស់/Measure

មុខƷរមិនេƙជីសេរសីទិនƒន័យ/Unselect Data

មុខƷរបែនƏមǈƐ ងំែផនទី/Add Additional MapមុខƷរេរȢបែផនទីេលីƙកƽស/Add Data

Ƴរែណǆអំំពីឧបករណ៍េƙបីƙǇសញឹ់កƼបក់ƒុង GIS(បនƎ)/Commonn Toolss inn GIS(Cont.)

42

មុខƷរកƒុងកមƗវធិី ArcGIS Pro/ArcGIS Pro Tools Bars

មុខƷរឧបករណ៍/ToolsមុខƷរបេងžីតមូ៉ែឌល/Model Builder

មុខƷរេរȢបចំ និងƙគប់ƙគងទិនƒន័យ/Catalog PanelមុខƷរǊƅ ប់ែផនទី/Link Map

មុខƷរǋតិƳ/Contents

Ƴរែណǆអំំពីឧបករណ៍េƙបីƙǇសញឹ់កƼបក់ƒុង GIS(បនƎ)/Commonn Toolss inn GIS(Cont.)
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មុខƷរកƒុងកមƗវធិី ArcGIS Pro/ArcGIS Pro Tools Bars

មុខƷរǊƅ ប់ចំនុច/SpapមុខƷររកǜទុកទិនƒន័យ/Save Feature

មុខƷរមិនរកǜទុកទិនƒន័យ/Discard Feature មុខƷរបេងžីតទិនƒន័យ/Create Feature

មុខƷរលប់ទិនƒន័យ/Delete Feature

មុខƷរែកតƙមȪវទិនƒន័យ/Adjustment

Ƴរែណǆអំំពីឧបករណ៍េƙបីƙǇសញឹ់កƼបក់ƒុង GIS(បនƎ)/Common Tools in GIS(Cont.)

44

មុខƷរកƒុងកមƗវធិី ArcGIS Pro/ArcGIS Pro Tools Bars

មុខƷរបេȥƅញទិនƒផល/Export Map

មុខƷរទិនƒន័យរូបǊព/Raster Functions

Ƴរែណǆអំំពីឧបករណ៍េƙបីƙǇសញឹ់កƼបក់ƒុង GIS(បនƎ)/Common Tools in GIS(Cont.)

45

ឧបករណ៍េƙបƙីǇស់ញឹកƼប់/Common Tools

Ƴរែណǆអំំពីឧបករណ៍េƙបីƙǇសញឹ់កƼបក់ƒុង GIS(បនƎ)/Common Tools in GIS(Cont.)

46

ឧបករណ៍េƙបƙីǇស់ញឹកƼប់/Common Tools

ƳƳរែណǆអំំពីឧបករណ៍េƙបីƙǇសញឹ់កƼបក់ƒុង GGIS(បនƎ)/Common Tools in GIS(Cont.)

47

ឧបករណ៍េƙបƙីǇស់ញឹកƼប់/Common Tools

Ƴរែណǆអំំពីឧបករណ៍េƙបីƙǇសញឹ់កƼបក់ƒុង GIS(បនƎ)/Common Tools in GIS(Cont.)

48

ឧបករណ៍េƙបƙីǇស់ញឹកƼប់/Common Tools

Ƴរែណǆអំំពីឧបករណ៍េƙបីƙǇសញឹ់កƼបក់ƒុង GIS(បនƎ)/Common Tools in GIS(Cont.)
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49

ឧបករណ៍េƙបƙីǇស់ញឹកƼប់/Common Tools

Ƴរែណǆអំំពីឧបករណ៍េƙបីƙǇសញឹ់កƼបក់ƒុង GIS(បនƎ)/Common Tools in GIS(Cont.)

50

ឧបករណ៍េƙបƙីǇស់ញឹកƼប់/Common Tools

Ƴរែណǆអំំពីឧបករណ៍េƙបីƙǇសញឹ់កƼបក់ƒុង GIS(បនƎ)/Common Tools in GIS(Cont.)

51

ឧបករណ៍េƙបƙីǇស់ញឹកƼប់/Common Tools

Ƴរែណǆអំំពីឧបករណ៍េƙបីƙǇសញឹ់កƼបក់ƒុង GIS(បនƎ)/Common Tools in GIS(Cont.)

52

ƳƳរបេងžតីទិនƒនយ័ƙបពន័Ƒពត័ǋ៌នភូមិǒȜសƎ//GISS Dataa Creating

មូ៉ែឌលទិនƒន័យƙបព័នƑព័ត៌ǋនភូមិǒȜសƎ/GIS data model

មូ៉ែឌលទិនƒន័យវុចិទ័រ/
Vector Data Model

មូ៉ែឌលទិនƒន័យរូបǊព/
Raster Data Model

មូ៉ែឌលទិនƒន័យទនី/
TIN Data Model

GeoTIFF/.tiff Shapefile/.Shp TIN dataset/.adf

53

មូ៉ែឌលទិនƒន័យរូបǊព/
Raster Data Model

GeoTIFF/.tiff

ទិនƒន័យរូបǊពែដលƙតȪវǇនថតេƽយវធិីǒȜសƎ Photogrammetry &

Remote Sensing ƙតȪវǇនេƙបីƙǇស់េដីមƓƺីញឹកƼប់កƒុងកមƗវធិីƙបព័នƑ
ព័ត៌ǋនភូមិǒȜសƎកƒុងƳរសិកǜ និងវǊិគបȦƟ េផƞងៗេលីសកល/Raster

data captured by Photogrammetry and Remote Sensing

technique are applied in GIS for research and analysis real-

world issue.

Ƴរបេងžតីទិនƒនយ័ƙបពន័Ƒពត័ǋ៌នភូមិǒȜសƎ (បនƎ)/GISS Dataa Creatingg (Cont.)

54

• វធិីǒȜសƎ Photogrammetry សំេǮេលីបេចƃកវទិǚវទិǚǒȜសƎែដលវǊិគរូបǊពេƽយែដលǇនƸប់យក
េƽយƳេមǍ៉ǂមរយៈǊពƙតȫតសីុƵƒ ៃនរូបǊព។ ទិនƒផលែដលទទួលǇនពីƳរដំេណីរƳររូបǊពǋន៖ រូប
Ǌព ទិនƒន័យ 3D Point cloud បងƀុ ំរូបǊព និងទិនƒន័យ 3D/Photogrammetry refer to science and

technology for analyzing overlapped photographs captured by camera. Processed outputs:

image, 3D point clouds, orthomosaic, and 3D Model (James et al., 2010).  

• គុណសមƓតƎិ/Pros៖ មិនǋនǊពលំេអȢងƴƚ ងំ/ accurate

• គុណវបិតƎិ/Cons៖ ƳរƷរទំហៃំផƐដីធំេǷǋនកƙមិតេǷƙបេទសេយងី/ 

    Large area tasks still limited in Cambodia

hotog

nd 3

ƳƳរបេងžតីទិនƒនយ័ƙបពន័Ƒពត័ǋ៌នភូមិǒȜសƎ (បនƎ)/GISS Dataa Creatingg (Cont.)
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• វធីិǒȜសƎ Remote Sensing សំេǮេលីបេចƃកវទិǚវទិǚǒȜសƎែដលǇនƸប់យករូបǊពេលីៃផƐដីេƽយǈž យរណបǂមរ
យៈƳរចំǁងំǈƚ ត និងƳរបេȥƃញរលកវទិƘុែដនǋ៉េញ៉ទិច ែដលǕចƸប់យកǄងំេពលយប់ និងេពលៃថƂ។ ǏƙតȪវǇន
ែចកƺពី៖ ƳរដំេណីរេƽយមិនƸǇំច់ǋនǃមពលƙពះǕទិតƘ និងƳរƸងំǈƚ តពីែផនដី (Active RS) និងƳរដំេណីរ
ƳរេƽយƸǇំច់ǋនǃមពលƙពះǕទិតƘ និងƳរƸងំǈƚ តពីែផនដី (Passive RS)។ ទិនƒផលែដលទទួលǇនពីƳរ
ដំេណីរƳរ ǕចេƙបីƙǇស់េលីƳរƷរƺេƙចីន៖ ផលិតែផនទី បែƙមបƙមȫលƳរេƙបីƙǇស់ដី គƙមបៃƙព ជƙមកសតƛ េភƚីងេឆះ
ៃƙព/…Remote Sensing refer to science and technology for capturing the earth surface from satellite by

reflected and emitted electromagnetic radiation and able to retrieve day and night data. It divides into two

types: satellite required sun energy and reflectance of the earth (Passive RS) and satellite not required

sun energy and reflectance of the earth (Active RS). Processed outputs: Land use-land cover mapping,

forest cover mapping, forest fire mapping….

• គុណសមƓតិƎ/Pros៖ǒកសមƘសƙǋប់ƳរƷរៃផƐដីធំ និងǕចពិនិតƘេមីលបែƙមបƙមȫលពីមុនៗǇន/

Suitable for large area mapping and analysis historical data

• គុណវបិតƎិ/Cons៖ កƙមិតចǙស់ៃនរូបǊពសƙǋប់ៃផƐដីធំ និងចំǁយថវƳិរេƙចីនសƙǋប់ទិញ/

            Limitation of resolution for large scale and expensive for high resolution

echno

n and

ƳƳរបេងžតីទិនƒនយ័ƙបពន័Ƒពត័ǋ៌នភូមិǒȜសƎ (បនƎ)/GIS Dataa Creatingg (Cont.)

មូ៉ែឌលទិនƒន័យវុចិទ័រ/
Vector Data Model

Shapefile/.Shp 56

មូ៉ែឌលទិនƒន័យƙបព័នƑព័ត៌ǋនភូមǒិȜសƎ/GIS data model

ƙបភពទិនƒន័យវុចិទ័រ/Vector data source:

• ƳរចុះƙបមូលǈƐ ល់/Field collection៖ េƙបីƙǇស់ឧបករណ៍ GPS

• ƳរǄញយកទិនƒន័យពីអុីនេធីែណត/Download available data

• ƳរគូសេចញពីរូបǊពǈž យរណប/Using satellite images

ទិនƒន័យវុចិទ័រǕចបេងžីតǇនǂមរយៈ/Vector data can be created:

• ទិនƒន័យពី X Y Z ពី Excel/Input from Excel

• បេងžីតេǷកƒុងកមƗវធិីƙបព័នƑព័ត៌ǋនភូមិǒȜសƎ/
Create in GIS software

គƳរគស
វ ិ
គ

Ƴរបេងžតីទិនƒនយ័ƙបពន័Ƒពត័ǋ៌នភូមិǒȜសƎ (បនƎ)/GISS Dataa Creatingg (Cont.)

មូ៉ែឌលទិនƒន័យទនី/
TIN Data Model

TIN dataset/.adf
57

ទិនƒន័យទីនǕចបេងžីតǇនǂមរយៈƳរេƙបី
េƙបីƙǇស់ទិនƒន័យែខƞរបǆƐ ត់រយៈកំពស់
េƽយេƙបីƙǇស់មុខƷរ TIN dataset/TIN

data can be created using contour

lines and TIN data can be used to

generate grid DEM using Create TIN

in TIN Dataset.

Ƴរបេងžតីទិនƒនយ័ƙបពន័Ƒពត័ǋ៌នភូមិǒȜសƎ (បនƎ)/GISS Dataa Creatingg (Cont.)

58

ƳƳរǄញយកទិនƒនយ័ƙបពន័Ƒពត័ǋ៌នភូមិǒȜសƎ((បនƎ)/GISS Dataa Downloading(Cont.)

Ǆញយកទិនƒន័យƙបព័នƑព័ត៌ǋនភូមǒិȜសƎេƽយឥតគតិៃថƚ/download open GIS data

Open Development Cambodia (ODC)

Humanitarian Data Exchange (HDX) 

https://data.humdata.org/

https://data.opendevelopmentcambodia.net

ទិនƒន័យវុចិទ័រ/Vector data

59

Ǆញយកទិនƒន័យƙបព័នƑព័ត៌ǋនភូមǒិȜសƎេƽយឥតគតិៃថƚ/download open GIS data

េƙបីƙǇស់េគហទំព័រ ODC /Using ODC website:
• Ǆញយកទិនƒន័យ/ download data: 

1. Road and railway networks in Cambodia (2012 & 2024)
2. Public transportation
3. Population census 2019 
4. Basic map of Cambodia (2014)
5. Economic census 2011
6. Distribution of mangrove forests in Cambodia
7. Water bodies in Cambodia
8. Basic information of school (2012)
9. Community forestry (2008-2017)
10. Cropland in Cambodia
11. Natural protected areas and biodiversity conservation corridors
12. Protected areas and forests (2013)

work

ƳƳរǄញយកទិនƒនយ័ƙបពន័Ƒពត័ǋ៌នភូមិǒȜសƎ((បនƎ)/GISS Dataa Downloading(Cont.)

ទិនƒន័យវុចិទ័រ(បនƎ)/Vector data(Cont.)

60

Ǆញយកទិនƒន័យƙបព័នƑព័ត៌ǋនភូមǒិȜសƎេƽយឥតគតិៃថƚ/download open GIS data

េƙបីƙǇស់េគហទំព័រ HDX /Using HDX website:

https://data.humdata.org/

ƳƳរǄញយកទិនƒនយ័ƙបពន័Ƒពត័ǋ៌នភូមិǒȜសƎ((បនƎ)/GISS Dataa Downloading(Cont.)

ទិនƒន័យវុចិទ័រ(បនƎ)/Vector data(Cont.)
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Ǆញយកទិនƒន័យƙបព័នƑព័ត៌ǋនភូមǒិȜសƎេƽយឥតគតិៃថƚ/download open GIS data

GEOFABRIK

https://download.geofabrik.de/asia/cambodia.html

ƳរǄញយកទិនƒនយ័ƙបពន័Ƒពត័ǋ៌នភូមិǒȜសƎ(បនƎ)/GISS Dataa Downloading(Cont.)

ទិនƒន័យវុចិទ័រ(បនƎ)/Vector data(Cont.)

ƳƳរǄញយកទិនƒនយ័ƙបពន័Ƒពត័ǋ៌នភូមិǒȜសƎ((បនƎ)/GISS Dataa Downloading(Cont.)

ទិនƒន័យរូបǊព/Raster data

62

Ǆញយកទិនƒន័យរូបǊពេƽយឥតគតិៃថƚ/Downloading raster data

United States Geological Survey (USGS)

NASA Earthdata

https://search.asf.alaska.edu/

https://earthexplorer.usgs.gov/

63

Ǆញយកទិនƒន័យរូបǊពេƽយឥតគតិៃថƚ/Download raster data

 Sentinel Hub EO

 Norway’s International Climate & Forests Initiative (NICFI)
https://apps.sentinel-hub.com/eo-browser/

https://planet.com/nicfi/

ƳរǄញយកទិនƒនយ័ƙបពន័Ƒពត័ǋ៌នភូមិǒȜសƎ(បនƎ)/GIS Data Downloading(Cont.)

ទិនƒន័យរូបǊព(បនƎ)/Raster data(បនƎ)

64

Ǆញយកទិនƒន័យរូបǊពេƽយឥតគតិៃថƚ/Download raster data

SERVIR SOUTHEAST ASIA

https://servir.adpc.net/tools/regional-land-cover-monitoring-system

https://www.landcovermapping.org/en/forest-monitor/
Tree canopy data 

Land cover data

ƳរǄញយកទិនƒនយ័ƙបពន័Ƒពត័ǋ៌នភូមិǒȜសƎ(បនƎ)/GISS Dataa Downloading(Cont.)

ទិនƒន័យរូបǊព(បនƎ)/Raster data(បនƎ)

65

Ǆញយកទិនƒន័យរូបǊពេƽយឥតគតិៃថƚ/Download raster data

ALOS PALSAR

https://www.eorc.jaxa.jp/ALOS/en/dataset/aw3d30/aw3d30_e.htm

https://search.asf.alaska.edu/#/?dataset=ALOS

ALOS PALSAR 12.5m 

ALOS Global Digital Surface Model "ALOS World 3D - 30m (AW3D30)"

ƳរǄញយកទិនƒនយ័ƙបពន័Ƒពត័ǋ៌នភូមិǒȜសƎ(បនƎ)/GISS Dataa Downloading(Cont.)

ទិនƒន័យរូបǊព(បនƎ)/Raster data(បនƎ)

66

Ǆញយកទិនƒន័យរូបǊពេƽយឥតគតិៃថƚ/Download raster data

Global Surface Water

FAO's SEPAL

https://global-surface-water.appspot.com/download

https://sepal.io/

ƳរǄញយកទិនƒនយ័ƙបពន័Ƒពត័ǋ៌នភូមិǒȜសƎ(បនƎ)/GISS Dataa Downloading(Cont.)

ទិនƒន័យរូបǊព(បនƎ)/Raster data(បនƎ)
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ƳƳរែកតƙមȪវទិនƒនយ័ƙបពន័Ƒពត័ǋ៌នភូមិǒȜសƎ//GISS Dataa Editing

ទិនƒន័យែដលǇនពƳីរបេងžតី ឬƳរǄញយក អƒកេƙបីƙǇស់ǕចែកតƙមȪវǏǇន/ 

Data created and data downloaded can be edited:

• Ƴរេƙជីសេរសីទីǂងំផលិតែផនទ/ីSelect site for mapping

• ƳរបែនƏមទនិƒន័យ/Add data

• ƳរបនƏយទិនƒន័យ/Erase data

• និងƳរគណǆ/Mathematical Calculation 

ឧបករណ៍ែដលេƙបីេដមីƓែីកតƙមȪវទនិƒន័យǋន/Editing tools:

• មុខƷរƳត់/Clip or Mask

• មុខƷរបែនƏម/Add Field

• មុខƷរទិនƒន័យ/Delete

• មុខƷរនិងƳរគណǆ/Calculate

68

ទិនƒន័យែដលǇនពƳីរបេងžតី ឬƳរǄញយក អƒកេƙបីƙǇស់ǕចែកតƙមȪវǏǇន/ 

Data created and data downloaded can be edited:

• និងមុខƷរេផƞងៗ/Additional: Merge, Divide, Split, Buffer, Union, Dissolve…

ƳƳរែកតƙមȪវទិនƒនយ័ƙបពន័Ƒពត័ǋ៌នភូមិǒȜសƎ((បនƎ)/GISS Dataa Editing(Cont.)

69

ƳƳរេរȢបចំទិនƒនយ័កƒុងƳរផលតិែផនទី//Dataa Preparationn forr Mapping

• េǷកƒុងែផនទីេនះទិនƒន័យែដលេƙបី
ƙǇស់រមួǋន៖ រូបǊបǈž យរណប 
រូបǊពƙដȪន ƙពំƙបទល់ដី និងរូបǊព
ƙដȪនែដលǇនដំេណីរƳររចួ/In this 

map, data used for mapping: 

satellite image, drone image, 

polygon of site and drone 

image processed. 

70

ƳƳរƳតយ់កទិនƒនយ័វុចិទរ័//Clippingg Vectorr Data

• កƒុងែផនទីេនះអƒកផលិតǇនេƙបីƙǇស់មុខƷរƳត់េǷកƒុងកមƗវធិីƙបព័នƐព័ត៌ǋនភូមិǒȜសƎ ƳរƳត់
េនះគឺេƽយǒរƵត់ចង់បƷƟ ញែតទីǂងំដី/In this map, map creator applies tool “clip” in

GIS software to only specific site.

71

ƳƳរƳតយ់កទិនƒនយ័របូǊព//Maskingg Rasterr Data

• កƒុងែផនទីេនះអƒកផលិតǇនេƙបីƙǇស់មុខƷរƳត់រូបǊពេǷកƒុងកមƗវធិីƙបព័នƐព័ត៌ǋនភូមិǒȜសƎ
ƳរƳត់េនះគឺេƽយǒរƵត់ចង់បƷƟ ញែតទីǂងំដី/In this map, map creator applies tool

“Mask or clip raster” in GIS software to only specific site.

72

 Contour: ǏបƷƟ ញពីែខƞរបǆƐ ត់ៃនទិនƒន័យរយៈកមƕស់ែដលដូចƵƒ េǷកƒុងទƙមង់វុចិទ័រ េហយីǏក៏ƺ
វធិីǒȜសƎេដីមƓសីិកǜពីសǁƊ នដី/It indicated as lines represent ground elevation. It can be 

used for understanding topography.  
1

ƳរេƙបីƙǇសទិ់នƒនយ័សƙǋបប់ƷƟ ញពីរយៈកមƕស/់Topographic Analysis 

េǷកƒុងកមƗវធិីƙបព័នƑព័ត៌ǋនភូមិǒȜសƎ Contour Ǖច
បេងžីតǇនេƽយេƙបីƙǇស់មុខƷរ “Contour”/ 

In GIS software contour can be created using 

“Contour” tool.
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2

ƳរេƙបីƙǇសទិ់នƒនយ័សƙǋបប់ƷƟ ញពីរយៈកមƕស(់បនƎ)/Topographic Analysis(Cont.)

 Hillshade: ǏƺវធិីǒȜសƎកƒុងƳរសិកǜពីៃផƐសǁƊ នដីǏƙតȪវក៏Ǉនរមួចំែណកƺទិនƒន័យេƙបីƙǇស់
េដីមƓផីលិតែផនទីសǁƊ នដីផងែដរ/It’s used to study topographic surface and also been 

used as data for creating topographic map.

េǷកƒុងកមƗវធិីƙបព័នƑព័ត៌ǋនភូមិǒȜសƎ Hillshade Ǖច
បេងžីតǇនេƽយេƙបីƙǇស់មុខƷរ “Hillshade”/

In GIS software Hillshade can be created using 

“Hillshade” tool.

74

Aspect: ǏបƷƟ ញទិសេǮែបរចុះៃនមុខជƙǋល/It indicates direction downhill slope face 

3

េǷកƒុងកមƗវធិីƙបព័នƑព័ត៌ǋនភូមិǒȜសƎ Aspect Ǖច
បេងžីតǇនេƽយេƙបីƙǇស់មុខƷរ “Aspect”/ 

In GIS software Aspect can be created using 

“Aspect” tool.

ƳរេƙបីƙǇសទិ់នƒនយ័សƙǋបប់ƷƟ ញពីរយៈកមƕស(់បនƎ)/Topographic Analysis(Cont.)

75

Slope: ǏបƷƟ ញពីǊពេƸតៃនៃផƐដី តៃមƚេលខទិនƒផលƳនែ់តតូចសǁƊ នដីƳនែ់តǍប តៃមƚ
េលខទិនƒផលƳនែ់តធំសǁƊ នដីƳនែ់តចត/It indicates steepness of land surface. The 

lower slope value, the flatter terrain and the higher slope value, the steeper terrain. 
4

េǷកƒុងកមƗវធិីƙបព័នƑព័ត៌ǋនភូមិǒȜសƎ Slope Ǖច
បេងžីតǇនេƽយេƙបីƙǇស់មុខƷរ “Slope”/

In GIS software Aspect can be created using 

“Slope tool.

ƳរេƙបីƙǇសទិ់នƒនយ័សƙǋបប់ƷƟ ញពីរយៈកមƕស(់បនƎ)/Topographic Analysis(Cont.)

76

ƳƳរេƙបƙីǇស់នមិតិƎសȦƈ //Applyingg GISS Symbols

េǷកƒុងកមƗវធិីƙបព័នƑព័ត៌ǋនភូមិǒȜសƎ អƒកេƙបីƙǇស់Ǖចេƙបី
ƙǇស់មុខƷរនិមិតƎសȦƈ កƒុងƳររចǆែផនទី េǕយƳន់ែត
ƷយƙសȫលកƒុងƳរេមីល/ In GIS software, users can use

symbology tools to make better map visualization.

េដីមƓបីƎូរនិមិតƎសȦƈ អƒកេƙបីƙǇស់ƙƳន់ែតចុចេលីសȦƈ Ƹស់
េǆះǈƐ ងំនិមិតƎសȦƈ និងផុសេឡងី/To change symbol user

only requires to click on old symbol then symbology

menu will pop up.

77

ƳƳរេរȢបចំែផនទីេលƙីកƽស//Map Layout

បǆƐ ប់ពីƳរេƙជីសេរសីទីǂងំែដលចង់បƷƟ ញេលីែផនទី Ƴរេƙជីសេរសីពណ៌ និងƳរវǊិគេលីទិនƒន័យ
អƒកេƙបីƙǇស់ƙតȪវេរȢបទិនƒន័យែផនទីេǷេលីƙកƽសកƒុងកមƗវធិីƙបព័នƑព័ត៌ǋនភូមិǒȜសƎ រមួǄងំបែនƏម
ព័ត៌ǋនដូចƺ៖ េƻƗ ះែផនទី សȦƈ សំƵល់ទិសƴងេជីង និងព័ត៌ǋនេផƞងៗ/After clipping

selected site, symbology, and analysis users require to bring all data to layout in GIS 

software included map title, north arrow and other information.

អƒកេƙបីǕចƽក់ែផនទីេលីƙកƽសǇនេƽយេƙបីƙǇស់មុខƷរ New Layout េǷកƒុង Insert/Users

bring all data to layout by using New Layout tools in Insert bar.

78

ƳƳរបេȥƃញទិនƒផលែផនទីƺទƙមង ់GGeo-PDF

បǆƐ ប់ពីែផនទីǇនេរȢបចំេលីƙកƽសរចួǍល់ អƒកេƙបីƙǇស់Ǖចបេȥƅញទិនƒផលែផនទី ƺទƙមង់ pdf

ឬ រូបǊពǇនេƽយេƙបីមុខƷរ Export Layout េǷកƒុង Share/After finished map layout users 

can export map into pdf or image formats by using Export Layout tool in Share bar. 
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ƳƳរបȥƃូ លទិនƒនយ័ GGeo-PDFF េǵកមƗវធីិ Avenza

កមƗវធិី Avenza ƺកមƗវធិីមួយែដលǕចេƙបីƙǇស់ែផនទីែដលǇនបេȥƃញរចួេǷទីǏលេƽយមិនេƙបី
ƙǇស់អីុនេធីែណត េហយីឧទǚនុរកƞƺេƙចីនក៏ǇននឹងកំពុងេƙបីƙǇស់សƙǋប់ƳរƷរទីǏលផងែដរ/
Avenza is an app able to be used with exported map and it can be used at field

without internet connection and currently rangers are also using it for their field

works.

80

សំណួរ និងចេមƚីយ
Question and Answer

វគƀបណƎុ ះបǁƎ លƙគȪបេƷƀ លេǵេលីƳរផលិតែផនទី(កƙមិតដំបូង)

គគគេេេƙƙƙǋǋǋƙƙƙƙƙƙ ងងងអអអភភភិិវិវវឌឌឌƌƌƌឌឌឌ ននន៍៍៍សសសមមមតតតƏƏƏǊǊǊពពពកកកƒƒƒុុុងងងƳƳƳរររƙƙƙគគគƙƙƙƙƙƙ បបប់់់ƙƙƙគគគƙƙƙƙƙƙ ងងងធធធនននǅǅǅនននធធធមមមƗƗƗƺƺƺតតតិិƙិƙƙបបបƙƙƙƙƙƙ កកកបបបេេេƽƽƽយយយ
នននននិិិិិិិិររររររររននននននននននននននƎƎƎƎƎƎƎƎƎƎƎរររររររǊǊǊǊǊǊǊǊǊǊǊពពពពពពពពេេេេេេេេេេǷǷǷǷǷǷǷǃǃǃǃǃƒƒƒƒ កកកក់់់់ƺƺƺƺƺƺតតតតតតតតតតិិិិិិិិនិនននិិិងិងងងងងងងងងងងងǃǃǃǃǃǃƒƒƒƒƒƒ កកកកកកកកកកកកកកកកកកកកកកកកកកកកកកកកកកកកកកកកកកកកកកកកកកកកកកកកកកកកកកកកកកកកកកកកកកកកកកកកកកកកកកកកកកកកកកកកកកកកកកកកកកកកកកកកកកកកកកកកកកក់់់េេេេេេេេេេេេេេេេេេេេេេេេេេេេេេេេេេេេេេេេេេេេេេេេេេេេេេេេេេេេេេេេេេេេេƙƙƙƙƙƙƙƙƙƙƙƙƙƙƙƙƙƙƙƙƙƙƙƙƙƙƙƙƙƙƙƙƙƙƙƙƙƙƙƙƙƙƙƙƙƙƙƙƙƙƙƙƙƙƙƙƙƙƙƙƙƙƙƙƙƙƙƙƙƙƙƙƙƙƙƙƙƙƙƙƙƙƙƙƙƙƙƙƙƙƙƙƙƙƙƙƙƙƙƙƙƙƙƙƙƙƙƙƙƙƙƙƙƙƙƙƙƙƙƙƙƙƙƙƙƙƳƳƳƳƳƳƳƳƳƳƳƳƳƳƳƳƳƳƳƳƳƙƙƙƙƙƙƙƙƙƙƙƙƙƙƙƙƙƙƙƙƙƙƙƙƙƙƙƙƙƙƙƙƙƙƙƙƙƙƙƙƙƙƙƙƙƙƙƙƙƙƙƙƙƙƙƙƙƙƙƙƙƙƙƙƙ មមមមƺƺƺƺƺƺƺƺƺតតតតតតតតតិិិិិ

1

ƳរែណǆអំំពីវគƀបណƎុ ះបǁƎ ល 
Ƴរែណǆអំំពីƙបព័នƑព័ត៌ǋនភូមǒិȜសƎ GIS 
ƳរǄញយកទិនƒន័យƙបព័នƑព័ត៌ǋនភូមិǒȜសƎ
ƳរǄញយកទិនƒន័យផƚូវ
ƳរǄញយកទិនƒន័យǈž យរណប Planet 
ƳរǄញយកទិនƒន័យែផនទីƳរេƙបីƙǇស់ដីពី SERVIR-Mekong
ƳរǄញយកទិនƒន័យរយៈកមƕស់
ƳរǄញយកទិនƒន័យទឹកេលីពិភពេǎក
ƳរេរȢបចំទិនƒន័យសƙǋប់េខតƎសƐឹងែƙតង

2

ǋǋតƳិ

ƳរƳត់យកទិនƒន័យសƙǋប់េខតƎសƐឹងែƙតង (ទិនƒន័យវុចិទ័រ)
ƳរƳត់យកទិនƒន័យសƙǋប់េខតƎសƐឹងែƙតង (ទិនƒន័យរូបǊព)
ƳរេƙបីƙǇស់ទិនƒនន័យសƙǋប់បƷƟ ញពីរយៈកមƕស់
ƳរេƙបីƙǇស់មុខƷរែកលមơេលីែផនទី
Ƴរបេȥƃញទិនƒផលែផនទីƺទƙមង់ Geo-PDF
Ƴរបែមƚងទិនƒន័យវុចិទ័រƺទƙមង់ KML/KMZ
Ƴរបȥƃូ លទិនƒន័យ KML/KMZ េǵកមƗវធិី Avenza
ƳរអនុវតƎន៍៖ ƳរេƙបីƙǇស់កមƗវធិី Avenza 
ƳរǏយតៃមƚេǵេលីƳរអនុវតƎន៍

3

ǋǋតƳិ ((បនƎ) ƳƳរែណǆអំពំវីគƀបណƎុ ះបǁƎ ល  (បនƎ)

Ƴររពំងឹទុក

ែសƛងយល់អំពីƙបពន័Ƒពត័ǋ៌នភូមិǒȜសƎ និងƳរǄញយកទិនƒនយ័មកេƙបី
ƙǇស់កƒុងƳរផលិតែផនទី 
ǒƀ ល់មុខƷរេƙបីƙǇស់របស់កមƗវធីិ  ArcGIS Pro េដីមƓពិីនិតƘេមីលទិនƒនយ័
ែដលǇនǄញយក
Ǖចបȥƃូ លទិនƒនយ័ភូមិǒȜសƎចូលេǵកƒុងកមƗវធីិ Avenza សƙǋបេ់ƙបីƙǇស់
ƳរƷរទីǏល

DoE, ST

4

េƵលបណំង
អƒកចូលរមួនឹងសិកǜែសƛងយល់អំពីƳរេƙបីƙǇស់ែផនទីកƙមិតមធƘម
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5

ƙƙបព័នƑព័ត៌ǋនភូមǒិȜសƎ GGIS 

នយិមន័យ

Geographic Information System (GIS) ƙតȪវǇនបកែƙបƺǊǒរែខƗរ
ǃƙបពន័Ƒពត័៌ǋនភូមិǒȜសƎ គឺƺƙបពន័ƑមួយែដលេគǇនេធƛីេឡងីសƙǋប៖់
ƳរƸប់យក Ƴររកǜទុក ƳរវǊិគ ƳរេƙបីƙǇស់ និងƳរƙគបƙ់គងទិនƒនយ័
ពត័ǋ៌នភូមិǒȜសƎ។

ƙបភព៖ University of Wisconsin-Madison និង UNESCO Bangkok

6

ƙƙបព័នƑព័ត៌ǋនភូមǒិȜសƎ GGIS (បនƎ) 

ǅតុផƞៃំនƙបព័នƑព័ត៌ǋនភូមǒិȜសƎ

ƙបពន័Ƒពត័ǋ៌នភូមិǒȜសƎǋនǅតុផƞែំដលǋនទំǆកទ់ំនងƵƒ ចំនួន ៥៖
• មនុសƞ
• ទិនƒនយ័
• ែផƒករងឹរបស់កំពƘូទរ័
• ែផƒកទនរ់បស់កំពƘូទរ័
• និង វធីិǒȜសƎ។

វធិីǒȜសƎ

7

ƙƙបព័នƑព័ត៌ǋនភូមǒិȜសƎ GGISS (បនƎ)) 

ទនិƒន័យƙបព័នƑព័ត៌ǋនភូមǒិȜសƎ

ƙបពន័Ƒពត័ǋ៌នភូមិǒȜសƎǋនǅតុផƞែំដលǋនទំǆកទ់ំនងƵƒ ចំនួន ៥៖
• ទិនƒនយ័វុចិទរ័៖ ទិនƒនយ័ែខƞរបǆƐ ត់ ទិនƒនយ័ចំណុច ទិនƒនយ័និងពហុេƳណ
• ទិនƒនយ័រូបǊព៖ រូបǊពពីǈž យរណប រូបǊពពីƙដȪន រូបǊពពីទូរសពƐ

ទិនƒន័យវុចិទ័រ

ទិនƒន័យរូបǊព

8

ƳƳរǄញយកទនិƒន័យƙបព័នƑព័ត៌ǋនភូមǒិȜសƎ

ទទនិƒន័យរដƊǇល

 ចូលេǵƳន៖់ https://www.geonode.wfp.org

ចុច “Data”

③ េƙជីសេរសី “Layer”

9

ƳƳរǄញយកទនិƒន័យƙបព័នƑព័ត៌ǋនភូមǒិȜសƎ ((បនƎ)

ទនិƒន័យរដƊǇល (បនƎ)

េǷកƒុង filter text ,បំេពញ “Cambodia Admin Boundaries” 

10

ƳƳរǄញយកទនិƒន័យƙបព័នƑព័ត៌ǋនភូមǒិȜសƎ ((បនƎ)

ទនិƒន័យរដƊǇល (បនƎ)

េƙជីសេរសីទិនƒនយ័ េខតƎ ឬƙសȩក ឬឃុំ
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11

ƳƳរǄញយកទនិƒន័យƙបព័នƑព័ត៌ǋនភូមǒិȜសƎ ((បនƎ)

ទនិƒន័យរដƊǇល (បនƎ)

 ចុច “Download Layer” 

12

ƳƳរǄញយកទនិƒន័យផƚូវ 

ចូលេǵƳន៖់  https://www.geofabrik.de

ចុច “downloads”

13

ƳƳរǄញយកទនិƒន័យផƚូវ  (បនƎ)

ចុច “Asia”.

14

ƳƳរǄញយកទនិƒន័យផƚូវ  (បនƎ)

ចុច “Cambodia”.

15

ƳƳរǄញយកទនិƒន័យផƚូវ  (បនƎ)

ចុច “Cambodia-latest-free.shp.zip”.

បេងžីតកែនƚងរកǜទុក និងរកǜទុកទិនƒនយ័ែដលǇនǄញយកǄងំអស់

16

ƳƳរǄញយកទនិƒន័យផƚូវ  (បនƎ)

ǂǍងទនិƒន័យែដលǇនǄញយក
Category Name Data type Description

1 LULC gis_osm_landuse_a_free_1 Polygon Land use data categorized into 19.

2 gis_osm_places_a_free_1 Polygon Land information categorized into 4; city, hamlet, island, and 
village.

3 gis_osm_places_free_1 Point Land information categorized into 8.

4 gis_osm_natural_a_free_1 Polygon Land information categorized into 3; beach, spring, and tree.

5 gis_osm_natural_free_1 Point Land information categorized into 5.

6 gis_osm_water_a_free_1 Polygon Water resource information categorized into 4; reservoir, 
riverbank, water, and wetland

7 gis_osm_waterways_free_1 Polyline Water resource information categorized into 4; stream, river, 
canal, and drain.

8 POI gis_osm_buildings_a_free_1 Polygon Building footprints with facility information.

9 gis_osm_pois_a_free_1 Polygon POI

10 gis_osm_pois_free_1 Point POI

11 gis_osm_pofw_a_free_1 Polygon POI for religious facility.

12 gis_osm_pofw_free_1 Point POI for religious facility.
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17

ƳƳរǄញយកទនិƒន័យផƚូវ  (បនƎ)

ǂǍងទនិƒន័យែដលǇនǄញយក (បនƎ)
Category Name Data type Description

13 Transportation gis_osm_traffic_a_free_1 Polygon Traffic facility information.

14 gis_osm_traffic_free_1 Point Traffic facility information.

15 gis_osm_transport_a_free_1 Polygon Transportation facility information.

16 gis_osm_transport_free_1 Point Transportation facility information.

17 gis_osm_roads_free_1 Polyline Road network data with load class, oneway, 
bridge, and tunnel.

18 gis_osm_railways_free_1 Polyline Railways network data with railway name.

18

ƳƳរǄញយកទនិƒន័យǈž យរណប PPlanet 

Ƴរបេងžតីគណនី

ចុច “Sign up”

 ចូលេǵƳន៖់ https://www.planet.com/nicfi/

និងបំេពញពត័ǋ៌ន
របស់អƒក

19

ƳƳរǄញយកទនិƒន័យǈž យរណប PPlanet (បនƎ) 

ƳរដេំឡងីមុខƷរǄញយក
 ែសƛងរកកែនƚងរកǜទុកកមƗវធីិែដលǇនǄញយក៖
%System Drive%\Users\<username>\Documents\ArcGIS\AddIns\ArcGISPro

េបីកកមƗវធីិ
ArcGIS Pro, និងចុច 
“Add-In Manager”

សរេសរកែនƚង
រកǜទុក និងចុច 
“Add Folder…”

20

ƳƳរǄញយកទនិƒន័យǈž យរណប PPlanet (បនƎ) 

ƳរដេំឡងីមុខƷរǄញយក (បនƎ)
េបីកកមƗវធីិ ArcGIS Pro មƎងេទȢត រចួចូលេǵ Planet Imagery និង log in

21

ƳƳរǄញយកទនិƒន័យǈž យរណប PPlanet (បនƎ) 

ƳរǄញយក
ចុច “Planet Basemaps” និងេƙជីសេរសី “basemaps”

ព័ត៌ǋនបែនƏមអំពីជេƙមីសសូមេǵƳន់: 
https://assets.planet.com/docs/NICFI_Base
map_Spec_Addendum.pdf?utm_source=de
velopers.google.com&utm_medium=referral

ទិនƒន័យែដលេƙបីƺទូេǵ

PS Tropical Normarized Analytic 
Biannual Archive/ Monthly 

Monitoring

PS Tropical Visual Biannual 
Archive/ Monthly 

Monitoring

4 bands (Red, Green, Blue & Nir-
Infrared) with 16 bit

A true color output (Red, 
Green & Blue) with 8 bit

22

ƳƳរǄញយកទនិƒន័យǈž យរណប PPlanet (បនƎ)) 

ƳរǄញយក (បនƎ)
េƙជីសេរសី “ជេƙមីសǄញយក” និងេƙបីƙǇស់ទិនƒនយ័វុចិទរ័
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23

ƳƳរǄញយកទនិƒន័យǈž យរណប PPlanet (បនƎ) 

ƳរǄញយក (បនƎ)
េƙជីសេរសី “YES” និង ចុច “បǆƐ ប”់ 

24

ƳƳរǄញយកទនិƒន័យǈž យរណប PPlanet (បនƎ) 

ƳរǄញយក (បនƎ)
ចុច “Find Quads” និងេƙជីសេរសីរូបែដលចងǄ់ញយក

25

ƳƳរǄញយកទនិƒន័យǈž យរណប PPlanet (បនƎ)) 

ƳរǄញយក (បនƎ)
បំេពញ “េƻƗ ះ” ចុច “Submit Order” និង “Open Planet Status Panel”

26

ƳƳរǄញយកទនិƒន័យǈž យរណប PPlanet (បនƎ) 

ƳរǄញយក (បនƎ)
ចុច “Downloads” និងបំេពញេƻƗ ះទិនƒនយ័

27

ƳƳរǄញយកទនិƒន័យែផនទƳីរេƙបƙីǇស់ដពី ីSSERVIR-Mekong

ចុច “AREA”.

េƙជីសេរសី 
“ADMINISTRATIVE 
REGION”.

 ចូលេǵƳន៖់ https://www.landcovermapping.org/en/landcover

28

ƳƳរǄញយកទនិƒន័យែផនទƳីរេƙបƙីǇស់ដពី ីSSERVIR-Mekong (បនƎ)

 េƙជីសេរសី “Administrative Level” 
និងេƙជីសេរសី “Stung Treng”
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ƳƳរǄញយកទនិƒន័យែផនទƳីរេƙបƙីǇស់ដពី ីSSERVIR-Mekong (បនƎ)

Ǆញបឹទ
“Unknown”, “Snow 
and Ice”, 
“Mangroves”, “Mixed 
Forest”, “Barren”, និង
“Aquaculture”, ែដលƺ
ទិនƒនយ័ែដលមិនតƙមȪវ
សƙǋបេ់ខតƎសƐឹងែƙតង

ចុច “Update Map”.

30

 ចុច “Get 
Download 
Link”.

 ចុច Copy 
រចួƽកេ់Ƿកƒុង
កមƗវធីិអិុនេធី
ែណត

 ចុច 
“Metadata 
(CSV)

ƳរǄញយកទនិƒន័យែផនទƳីរេƙបƙីǇស់ដពី ីSERVIR-Mekong (បនƎ)

31

ƳƳរǄញយកទនិƒន័យរយៈកមƕស់  (DEM _AW3D_30m)

 បំេពញពត័ǋ៌នǈƐ ល់ខƚួន

 ចូលេǵƳន៖់ https://www.eorc.jaxa.jp/ALOS/en/aw3d30/registration.htm

32

 ចូលេǵƳន៖់ https://www.eorc.jaxa.jp/ALOS/en/aw3d30/data/index.htmនិង Log in

 េƙជីសេរសីƙកǔ ចƙតងƀ
ែដលǋនƙបេទសកមƕុƺេǷ
ƴងកƒុង

ƳរǄញយកទនិƒន័យរយៈកមƕស់ (DEM _AW3D_30m) (បនƎ)

33

 េƙជីសេរសីƙកǔ ចƙតងƀែដល
ǋនƙបេទសកមƕុƺេǷƴងកƒុង;
- N010E100_N015E105
- N010E105_N015E110

ƳរǄញយកទនិƒន័យរយៈកមƕស់ (DEM AW3D 30m) (បនƎ)

34

N10

N11

N12

N13

N14

N15

E100 E101 E102 E103 E104 E105 E106 E107 E108 E109 E110

េƙជីសេរសីƙកǔ ចƙតងƀែដល
ǋនƙបេទសកមƕុƺេǷƴងកƒុង
មƎងមួយៗ

ƳរǄញយកទនិƒន័យរយៈកមƕស់ (DEM AW3D 30m) (បនƎ)
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ƳƳរǄញយកទនិƒន័យទកឹេលីពភិពេǎក

ចុច “Data”

36

ƳƳរǄញយកទនិƒន័យទកឹេលីពភិពេǎក ((បនƎ)

េƙជីសេរសី “10-20N, 100-110E”

37

ƳƳរǄញយកទនិƒន័យទកឹេលីពភិពេǎក ((បនƎ)

េƙជីសេរសី “Seasonality 2021”

38

ƳƳរេរȢបចទំនិƒន័យសƙǋប់េខតƎសƐងឹែƙតង

ដំេណីរƳរកមƗវធិី ArcGIS Pro
និងេƙបីƙǇស់ទិនƒនយ័ែដលǇនǄញយក

ចុច “Map”

បំេពញេƻƗ ះ

39

ƳƳរេរȢបចទំនិƒន័យសƙǋប់េខតƎសƐងឹែƙតង ((បនƎ)

ចុចេǼ៉ǒƎ  ំនិងេƙជីសេរសីAttribute Table 

 Ǆញចូលទិនƒនយ័រដƊǇលƙបេទសកមƕុƺ

40

ƳƳរេរȢបចទំនិƒន័យសƙǋប់េខតƎសƐងឹែƙតង ((បនƎ)

 េƙជីសេរសីƙគបទិ់នƒនយ័Ǆងំអស់ េលីកែលងែត េខតƎសƐឹងែƙតង រចួចុចលប់
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ƳƳរƳត់យកទនិƒន័យសƙǋប់េខតƎសƐងឹែƙតង ((ទនិƒន័យវុចិទ័រ)

Ǆញចូលទិនƒនយ័Ǆងំអស់៖
- ទិនƒនយ័រដƊǇលƙសȩក
- ទិនƒនយ័រដƊǇលឃុំ
- ទិនƒនយ័ផƚូវ

42

ƳƳរƳត់យកទនិƒន័យសƙǋប់េខតƎសƐងឹែƙតង ((ទនិƒន័យវុចិទ័រ) (បនƎ)

ចុច “Add Data”.

េƙជីសេរសីទិនƒនយ័Ǆងំអស់ 
និងចុច “OK”

43

ƳƳរƳត់យកទនិƒន័យសƙǋប់េខតƎសƐងឹែƙតង ((ទនិƒន័យវុចិទ័រ) (បនƎ)

ចំǁ*ំ គួរែតបេងžតី “New Group Layer” េដីមƓƷីយƙសȫលកƒុង
Ƴរƙគប់ƙគងទនិƒន័យ

44

ƳƳរƳត់យកទនិƒន័យសƙǋប់េខតƎសƐងឹែƙតង ((ទនិƒន័យវុចិទ័រ) (បនƎ)

 ចូល “Analysis” និងចុច “Tools”

ែសƛងរក “Clip”.

45

ƳƳរƳត់យកទនិƒន័យសƙǋប់េខតƎសƐងឹែƙតង ((ទនិƒន័យវុចិទ័រ)) (បនƎ)

េǼ៉ǒƎ េំលី “Clip”េƙជីសេរសី “Batch”.

46

ƳƳរƳត់យកទនិƒន័យសƙǋប់េខតƎសƐងឹែƙតង ((ទនិƒន័យវុចិទ័រ)) (បនƎ)

ចុច “Next”.

Ǆញចូលទិនƒនយ័

េƙជីសេរសីេខតƎ

បƎូរកែនƚងរកǜទុក

ចុច “Run”.
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ƳƳរƳត់យកទនិƒន័យសƙǋប់េខតƎសƐងឹែƙតង ((ទនិƒន័យវុចិទ័រ) (បនƎ)

48

ƳƳរƳត់យកទនិƒន័យសƙǋប់េខតƎសƐងឹែƙតង ((ទនិƒន័យរូបǊព)

Ǆញចូលទិនƒនយ័Ǆងំអស់េǷេខតƎសƐងឹែƙតង៖
- ទិនƒនយ័រូបǊពǈž យរណប (Planet)
- និងទិនƒនយ័ទឹកពិភពេǎក

ចុច “Yes”

49

ƳƳរƳត់យកទនិƒន័យសƙǋប់េខតƎសƐងឹែƙតង ((ទនិƒន័យរូបǊព) (បនƎ)

ចូល “Analysis” ចុច “Tools”

Search “Clip”.

េǼ៉ǒƎ ងំេលី “Clip Raster”
និងេƙជីសេរសី “Batch”.

50

ចុច “Next”.

Ǆញទិនƒនយ័ចូល

េƙជីសេរសីេខតƎ

បƎូរទីǂងំរកǜទុក

ចុច “Run”.

ពិនិតƘ “Use 
Input Features….”.

ƳរƳត់យកទនិƒន័យសƙǋប់េខតƎសƐងឹែƙតង (ទនិƒន័យរូបǊព)) (បនƎ)

51

ƳƳរƳត់យកទនិƒន័យសƙǋប់េខតƎសƐងឹែƙតង ((ទនិƒន័យរូបǊព) (បនƎ)

រូបǊពǈž យរណបែដលǇនƳត់ ទិនƒនយ័ទឹកែដលǇនƳត់

52

ƳƳរេƙបƙីǇស់ទនិƒន័យសƙǋប់បƷƟ ញពរីយៈកមƕស់

 Contour: ǏបƷƟ ញពីែខƞរបǆƐ តៃ់នទិនƒនយ័រយៈកមƕសែ់ដលដូចƵƒ េǷកƒុងទƙមបវុ់ចិទរ័។
Ǐកƺ៏វធិីǒȜសƎបែមƚងេដីមƓសីកិǜពីសǁƊ នដីេǷកƒុងទƙមងវ់ុចិទរ័។  

Hillshade: ǏƺវធិីǒȜសƎកƒុងƳរសកិǜពីសǁƊ នដីƺទƙមងរ់ូបǊព 

Aspect: ǏបƷƟ ញពីទិសេǮៃនទីខƕស(់hillsides) ឬមុខៃនជƙǋល (slopes)

Slope: ǏបƷƟ ញពីǊពេƸតៃនទីជƙǋល

1 2 3 4

ទនិƒន័យែដលƙតȪវេƙបƙីǇស់ƺទូេǵសƙǋប់បƷƟ ញពរីយៈកមƕស់
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ƳƳរេរȢបចទំនិƒន័យរយៈកមƕស់

ƳƳរេƙបƙីǇស់ទនិƒន័យសƙǋប់បƷƟ ញពរីយៈកមƕស់ ((បនƎ)

ចុច “Add Data”

ចុច “OK”

54

ƳƳរេរȢបចទំនិƒន័យរយៈកមƕស់ ((បនƎ)

ƳរេƙបƙីǇស់ទនិƒន័យសƙǋប់បƷƟ ញពរីយៈកមƕស់ (បនƎ)

េǷកƒុង Imagery, េƙជីសេរសី  “Raster 
Functions ” េហយី ចុច “Rasterinfo”

បȥƃូ ល “DEM data”

55

ƳƳរេរȢបចទំនិƒន័យរយៈកមƕស់ ((បនƎ)

ƳរេƙបƙីǇស់ទនិƒន័យសƙǋប់បƷƟ ញពរីយៈកមƕស់ (បនƎ)

 េǷកƒុង Analysis, ចុច “Tools”

56

ƳƳរេរȢបចទំនិƒន័យរយៈកមƕស់ ((បនƎ)

ƳរេƙបƙីǇស់ទនិƒន័យសƙǋប់បƷƟ ញពរីយៈកមƕស់ (បនƎ)

េǷកƒុង Toolboxes, ចូលេǵƳន់ “Data 
Management” រចួយក “Raster”

េǷកƒុង Raster Dataset, 
ចុច  “Mosaic to New Raster”

57

ƳƳរេរȢបចទំនិƒន័យរយៈកមƕស់ ((បនƎ)

ƳរេƙបƙីǇស់ទនិƒន័យសƙǋប់បƷƟ ញពរីយៈកមƕស់ (បនƎ)

ចុចសȦƈ ƙពȫញ, បȥƃូ ល “DEM data”

58

ƳƳរេរȢបចទំនិƒន័យរយៈកមƕស់ ((បនƎ)

ƳរេƙបƙីǇស់ទនិƒន័យសƙǋប់បƷƟ ញពរីយៈកមƕស់ (បនƎ)

េƙជីសេរសីកែនƚងរកǜទុក និងចុច “OK”
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ƳƳរេរȢបចទំនិƒន័យរយៈកមƕស់ ((បនƎ)

ƳរេƙបƙីǇស់ទនិƒន័យសƙǋប់បƷƟ ញពរីយៈកមƕស់ (បនƎ)

បំេពញេƻƗ ះថƗី, “េƻƗ ះ.tif” 

60

ƳƳរេរȢបចទំនិƒន័យរយៈកមƕស់ ((បនƎ)

ƳរេƙបƙីǇស់ទនិƒន័យសƙǋប់បƷƟ ញពរីយៈកមƕស់ (បនƎ)

ចុច Coordinate System, េǷកƒុង WGS 1984, 
ែសƛងរក “WGS 1984 UTM Zone 48N” 

61

ƳƳរេរȢបចទំនិƒន័យរយៈកមƕស់ ((បនƎ)

ƳរេƙបƙីǇស់ទនិƒន័យសƙǋប់បƷƟ ញពរីយៈកមƕស់ (បនƎ)

 េƙជីសេរសីƙបេភទភិចែសល “16 bit signed”  

ចំនួនែបន “1”  

 ចុច “RUN”  

62

ƳƳរបេងžតីទនិƒន័យែខƞរបǆƐ ត់រយៈកមƕស់

ƳƳរេƙបƙីǇស់ទនិƒន័យសƙǋប់បƷƟ ញពរីយៈកមƕស់ ((បនƎ)

េǷកƒុង Analysis, ចុច “Tools”

េǷកƒុង Raster, ចុច Surface, និងចុច“Contour”

63

ƳƳរេƙបƙីǇស់ទនិƒន័យសƙǋប់បƷƟ ញពរីយៈកមƕស់ ((បនƎ)

Ƴរបេងžតីទនិƒន័យែខƞរបǆƐ ត់រយៈកមƕស់ (បនƎ)

បȥƃូ ល “DEM data”

េƙជីសេរសីកែនƚងរកǜទុក

បំេពញ“េƻƗ ះ.shp”

64

ƳƳរេƙបƙីǇស់ទនិƒន័យសƙǋប់បƷƟ ញពរីយៈកមƕស់ ((បនƎ)

Ƴរបេងžតីទនិƒន័យែខƞរបǆƐ ត់រយៈកមƕស់ (បនƎ)

 បំេពញចេǆƚ ះរយៈកមƕស់ (ែមƙ៉ត)

 ចុច  “RUN”
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ƳƳរេƙបƙីǇស់ទនិƒន័យសƙǋប់បƷƟ ញពរីយៈកមƕស់ ((បនƎ)

Ƴរបេងžតីទនិƒន័យែខƞរបǆƐ ត់រយៈកមƕស់ (បនƎ)

66

ƳƳរេƙបƙីǇស់ទនិƒន័យសƙǋប់បƷƟ ញពរីយៈកមƕស់ ((បនƎ)

Ƴរបេងžតីទនិƒន័យរយៈកមƕស់បƷƟ ញទខីƕស់

េǷកƒុង Imagery, ចុច “Raster Function”

េƙជីសេរសី “Surface”

67

ƳƳរេƙបƙីǇស់ទនិƒន័យសƙǋប់បƷƟ ញពរីយៈកមƕស់ ((បនƎ)

Ƴរបេងžតីទនិƒន័យរយៈកមƕស់បƷƟ ញទខីƕស់ (បនƎ)

េƙជីសេរសី “Hillshade”

 បȥƃូ ល “DEM Data”

េƙជីសេរសី “Multidirectional”

 ចុច “Create new layer”

68

ƳƳរេƙបƙីǇស់ទនិƒន័យសƙǋប់បƷƟ ញពរីយៈកមƕស់ ((បនƎ)

Ƴរបេងžតីទនិƒន័យរយៈកមƕស់បƷƟ ញទខីƕស់ (បនƎ)

69

ƳƳរេƙបƙីǇស់ទនិƒន័យសƙǋប់បƷƟ ញពរីយៈកមƕស់ ((បនƎ)

Ƴរបេងžតីទនិƒន័យរយៈកមƕស់បƷƟ ញទសិេǮទជីƙǋល ឬទខីƕស់

េǷកƒុង Imagery, ចុច “Raster Function”

េƙជីសេរសី “Aspect”

70

ƳƳរេƙបƙីǇស់ទនិƒន័យសƙǋប់បƷƟ ញពរីយៈកមƕស់ ((បនƎ)

Ƴរបេងžតីទនិƒន័យរយៈកមƕស់បƷƟ ញទសិេǮទជីƙǋល ឬទខីƕស់ (បនƎ)

បȥƃូ ល “DEM Data”

ចុច “Create new layer”
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71

ƳƳរេƙបƙីǇស់ទនិƒន័យសƙǋប់បƷƟ ញពរីយៈកមƕស់ ((បនƎ)

Ƴរបេងžតីទនិƒន័យរយៈកមƕស់បƷƟ ញទសិេǮទជីƙǋល ឬទខីƕស់ (បនƎ)

72

ƳƳរេƙបƙីǇស់ទនិƒន័យសƙǋប់បƷƟ ញពរីយៈកមƕស់ ((បនƎ)

Ƴរបេងžតីទនិƒន័យរយៈកមƕស់បƷƟ ញទជីƙǋល

េǷកƒុង Imagery, ចុច “Raster Function”

េƙជីសេរសី “Slope”

73

ƳƳរេƙបƙីǇស់ទនិƒន័យសƙǋប់បƷƟ ញពរីយៈកមƕស់ ((បនƎ)

Ƴរបេងžតីទនិƒន័យរយៈកមƕស់បƷƟ ញទជីƙǋល (បនƎ)

បȥƃូ ល “DEM Data”

ចុច “Create new layer”

74

ƳƳរេƙបƙីǇស់ទនិƒន័យសƙǋប់បƷƟ ញពរីយៈកមƕស់ ((បនƎ)

Ƴរបេងžតីទនិƒន័យរយៈកមƕស់បƷƟ ញទជីƙǋល (បនƎ)

75

ƳƳរេƙបƙីǇស់មុខƷរែកលមơេលីែផនទី

ƳƳរេƙបƙីǇស់នមិតិƎសȦƈ  ((ពណ៌ ទហំ ំនងិƙបេភទែខƞរបǆƐ ត់)

ចុចពីរដងេលីទិនƒនយ័

កែនƚងបƎូរនិមិតƎសȦƈ

76

ƳƳរេƙបƙីǇស់មុខƷរែកលមơេលីែផនទ ី((បនƎ)

ƳរេƙបƙីǇស់មុខƷរបƷƟ ញេƻƗ ះ

េǼ៉ǒƎ េំលីទិនƒនយ័រចួេƙជីសេរសី “Label”
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77

ƳƳរេƙបƙីǇស់មុខƷរែកលមơេលីែផនទ ី((បនƎ)

ƳរេƙបƙីǇស់មុខƷរបƷƟ ញេƻƗ ះ (បនƎ)
កែនƚងែកែƙបមុខƷរបƷƟ ញ

Field name shown as label

Font and font size

78

ƳƳរេƙបƙីǇស់មុខƷរែកលមơេលីែផនទ ី((បនƎ)

ƳរេƙបƙីǇស់មុខƷរកណំត់ែផនទេីលីƙកƽស

េƙជីសេរសីƙបេភទƙកƽស

ចូលេǵ “Insert”
ចុច “New Layout”

«

79

ƳƳរេƙបƙីǇស់មុខƷរែកលមơេលីែផនទ ី((បនƎ)

ƳរេƙបƙីǇស់មុខƷរកណំត់ែផនទេីលីƙកƽស(បនƎ)

ចុច “Map Frame” និងេƙជីសេរសី
the current map image.

80

េƙជីសេរសីƙបេភទƙកǔចƙតងƀ

ចុច “Grid”.

ƳរេƙបƙីǇស់មុខƷរែកលមơេលីែផនទ ី(បនƎ)

ƳរេƙបƙីǇស់មុខƷរកណំត់ែផនទេីលីƙកƽស(បនƎ)

81

ƳƳរេƙបƙីǇស់មុខƷរែកលមơេលីែផនទ ី((បនƎ)

ƳរេƙបƙីǇស់មុខƷរកណំត់ែផនទេីលីƙកƽស(បនƎ)

េǼ៉ǒƎ េំលីƙកǔចƙតងƀ 
និងេƙជីសេរសី “Properties”

ǈƐ ងំែកតƙមȪវƙទងƙ់Ǆយƙកǔចƙតងƀ

82

ƳƳរបេȥƃញទនិƒផលែផនទƺីទƙមង់ GGeo-PDF

ចុច “Flattened 
PDF Map”.

េǷកƒុង “Share”
ចុច “Export map”
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83

ƳƳរបេȥƃញទនិƒផលែផនទƺីទƙមង់ GGeo-PDF (បនƎ)

ែកេƻƗ ះទិនƒនយ័

ចុច  “Export 
georeference information”

 ចុច “Export”.

84

ƳƳរបែមƚងទនិƒន័យវុចិទ័រƺទƙមង់ KKML/KMZ

 ចុច “Tools” សរេសរ “kml”.

ចុច “Layer To KML”.

85

ƳƳរបែមƚងទនិƒន័យវុចិទ័រƺទƙមង់ KKML/KMZ (បនƎ)

េƙជីសេរសីទិនƒនយ័

ែកតƙមȪវេƻƗ ះ

ចុច “Run”.

86

ƳƳរបȥƃូ លទនិƒន័យ KKML/KMZ េǵកមƗវធិ ីAvenza

េផƇីរទិនƒនយ័េǵទូរសពƐ 

87

ƳƳរបȥƃូ លទនិƒន័យ KKML/KMZ េǵកមƗវធិ ីAvenza (បនƎ)

① េបីកែផនទីេƵលេដីមƓី
បȥƃូ លទិនƒនយ័ KML/KMZ

ចុច
ចុច

ចុច

88

ƳƳរបȥƃូ លទនិƒន័យ KKML/KMZ េǵកមƗវធិ ីAvenza (បនƎ)

ទិនƒនយ័ែដលƙតȪវ
Ǉនបȥƃូ ល

េƙជីសេរសីទិនƒនយ័ kml/kmz

រូបǊពេǷេលីែផនទី

Layer can be 
used to set 
geofence.
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89

សំណួរនិងចេមƚយី

0 

គគេƙǋងអភិវឌƌន៍សមតƏǊព  
កƒុងƳរƙគប់ƙគងធនǅនធមƗƺតិƙបកបេƽយនិរនƎǊព េǷǃƒ ក់ƺតិ និងǃƒ ក់េƙƳមƺតិ 

/JICA SNRM 

ƳរអនុវតƎន៍ƳរេƙបីƙǇស់កមƗវធិីƙបព័នƑព័ត៌ǋនភូមិǒȜសƎ 
សƙǋបƳ់រផលិតែផនទីកƙមិតដំបូង/Basic Practice for GIS Mapping 

April 2024 

1 

ƳƳរេរȢបǄញយកទិនƒនយ័វុចិទ័រ  

a. ƳរǄញយកទិនƒន័យវុចិទ័រ
ពីេគហទំព័រ ODC

ចូលេǵƳន់       https://opendevelopmentcambodia.net/ រចួចុចេលី DataHub

ƙតង់ចំណុចេƙជីសេរសីទិនƒន័យ ƙបេទស = Cambodia និង ទƙមង់ = SHP 

េƙជីសេរសីទិនƒន័យែដលចង់Ǆញយករចួែសƛងរក SHP

2 

អនុវតƎƳរǄញយក 

 Road and railway networks in Cambodia (2012 & 2024) 

 Public transportation 

 Population census 2019  

 Basic map of Cambodia (2014) 

 Economic census 2011 

 Distribution of mangrove forests in Cambodia 

 Water bodies in Cambodia 

 Basic information of school (2012) 

 Community forestry (2008-2017) 

 Cropland in Cambodia 

 Natural protected areas and biodiversity conservation corridors 

 Protected areas and forests (2013) 

3 

ពីេគហទំព័រ HDX

ចូលេǵƳន់       https://data.humdata.org/

ចុចេលី Data  

រចួចុច  េលី Cambodia េǷកƒុង Locations និងចុច  SHP េǷកƒុងFOMATS 

េƙជីសេរសីទិនƒន័យែដលចង់Ǆញយក
ចុចេលី Download 

អនុវតƎƳរǄញយក 

 Cambodia Healthsites 

 Cambodia - Subnational Administrative Boundaries (OCHA) 

 Cambodia - Roads 

 Cambodia - Rivers 

4 

ពីេគហទំព័រ GEOFABRIK 

 ចូលេǵƳន់       https://download.geofabrik.de/asia/cambodia.html 

 ចុចេលី cambodia-latest-free.shp.zip
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5 

ƳƳរេរȢបǄញយកទិនƒនយ័រូបǊព  

b. ƳរǄញយកទិនƒន័យរូបǊព
ពីេគហទំព័រ USGS

 ចូលេǵƳន់       https://earthexplorer.usgs.gov/

 ចុចេលី Login

 បំេពញគណនី រចួចុច Sign In

 ែសƛងរកទីǂងំចង់Ǆញយករចួ ចុចបេងžីតចំណុចេលីែផនទី
 រចួបំេពលƳលបរេិចƄទǄញយក េហយីចុច Data Sets

6 

 េƙជីសេរសី Landsat កƙមិតចǙស់ 30m

 រចួចុច Results

ចុចេលី   េដីមƓពិីនិតƘេមីលរូបǊព 

និងចុច េដីមƓǄីញយក 

ƙបសិនេបីរូបǊពទទួលយកមិនǇនអƒកƙតȪវបែនƏម
ចេǆƚ ះេពល (ឧ. ែខ១ ២០២៣ ដល់ែខ១ ២០២៤) 

7 

ពីេគហទំព័រ EarthData

 ចូលេǵƳន់        https://search.asf.alaska.edu/ 

 ចុចេលី Login

 បំេពញគណនី រចួចុច Sign In

 េƙជីសេរសីទិនƒន័យចង់Ǆញយក Sentinel 1 & ALOS Palsar (DEM)

 ែសƛងរកទីǂងំចង់Ǆញយករចួ គូសេលីែផនទី
 រចួចុច SEARCH

 រចួចុចេលីǈƐ ងំែដលចង់Ǉន រចួចុច

8 

ពីេគហទំព័រ Planet កƙមិតចǙស់ 4m 

 ចូលេǵƳន់        https://planet.com/nicfi/

 បំេពញគណនី រចួចុច Next

 បំេពញគណនីេលខសំƷត់រចួចុច Sign In

 េƙជីសេរសី Basemaps Viewer 

 េƙជីសេរសីែខែដលចង់Ǆញយក រចួពƙងីកេǵេគȢកទីǂងំដី

9 

 ចុចសȦƈ  > េǷជិតƳលបរេិឆƄទ 
 ចុចេលី Draw area រចួគូសេលីទីǂងំដី

 ចុចេលី េដីមƓǄីញយក 
 ǄញយកមƎងមួយរហូតេពញទីǂងំដី

ƙបសិនេបីǋនទីǂងំដីកƒុ ងទំរងƺ់វុចិទ័រចុច Upload file 

10 

ពីេគហទំព័រ SERVIR SOUTHEAST ASIA

ែផនទីƳរេƙបីƙǇស់ដី ចូលេǵƳន់  https://www.landcovermapping.org/en/landcover/ 

  រចួចុច Area

េƙជីសេរសី Country Level & Cambodia

េƙជីសេរសី ƹƒ ំ

េƙជីសេរសីទិនƒន័យƙបេភទទិនƒន័យចង់Ǉន
ចុច Update Map

រចួចុចេលី Get Download Link & Metadata (CSV)

Copy េលីលីងរចួƽក់េǷកƒុង 
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11 

ពីេគហទំព័រ SERVIR SOUTHEAST ASIA

ែផនទីគƙមបៃƙព និងកមƕស់ៃƙព ចូលេǵƳន់  https://www.landcovermapping.org/en/forest-monitor/ 

 រចួចុច Area

េƙជីសេរសី Country Level & Cambodia

េƙជីសេរសី ƹƒ ំ
ចុចេលី Get Download URL 

រចួចុច Copy េលីលីងរចួƽក់េǷកƒុង 

12 

ពីេគហទំព័រ JAXA

ចូលេǵƳន់      https://www.eorc.jaxa.jp/ALOS/en/dataset/aw3d30/aw3d30_e.htm  

ចុចេលីលីងǄញយក
 បំេពញគណនីេលខសំƷត់រចួចុច Sign In

 ចុចេលីƙកǔចងƀƙបេទសកមƕុƺ 
 េƙជីសេរសីទិនƒន័យចង់Ǆញយក

 រចួចុច Download

13

ពីេគហទំព័រ Sepal

ចូលេǵƳន់    https://www.sepal.io 

ចុចេលី Launch 

បំេពញគណនីេលខសំƷត់រចួចុច Sign In

ចុចេលី
េƙជីសេរសី Create a mosaic using Landsat or Sentinel 2 

េƙជីសេរសី Cambodia និងេƻƗ ះេខតƎ
ចុចǉកƘ Next

គណនេលខសƷតរួ
ល
រសី Create a mosa

គណនេលខសƷត

សី Create a mos

14 

 បំេពលƳលបរេិចƄទǄញយក 
 រចួចុច Next

 ចុចេលី L សƙǋប់ Landsat ǋនកƙមិតចǙស់ 30m ឬ S2 សƙǋប់ Sentinel2 ǋនកƙមិតចǙស់ 10m 

 ចុចេលី Done 

15 

 កƒុងƳរǄញយក អƒកេƙបីƙតȪវេសƒីរសុំទំហេំƙបីƙǇស់ƺមុនសិន (មិនគិតៃថƚ)
 ចុចេលី
 រចួចុច

 េហយីបំេពញទហំƳំរƷរ និងƳរេសƒីរសំុ 

 រចួចុច Apply 
ƺទូេǵƙបសិនេបី 12h មិនេឃញីចំនួនែដលǇនេសƒីរƙតȪវេសƒីរមƎងេទȢតេƽយបនƏយទំហƳំរƷរ

16 

ចុចេលី close រចួេƙជីសេរសី
េƙជីសេរសីពណ៌ែដលចង់Ǉន 

សរេសរេƻƗ ះទិនƒន័យ រចួចុចេលី MMore

េƙជីសេរសី 100 

ចុចេលី Retrieve  

ចុចេលី េដីមƓពិីនិតƘេមីលƳរƷរដំេណីរƳរ េពលǏរចួǍល់ǏនិងេចញសȦƈ  

ចុចេលី      រចួែសƛងរកេƻƗ ះែដលǇនƽក់  

 ចុចមƎងមួយេលីទិនƒន័យរចួចុច 
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ƳƳរេរȢបចំទិនƒន័យសƙǋប់ផលិតែផនទី 

េរȢបទិនƒន័យ វុចិទ័រ និងរូបǊព ƽក់េផƞងƵƒ
សƙǋប់ទិនƒន័យǍ៉ (.rar) សូមចុចេǼ៉ǒƎ រំចួយក Extract Here

18 

ƳរេƙបីƙǇស់ ArcGIS Pro 
ចុចេបីកកមƗវធីិ

េƙជីសេរសី Map 

បំេពញេƻƗ ះែផនទី និងេƙជីសេរសីទីǂងំទុកែផនទី 

រចួចុច OK 

19 

សូមេƙបីƙǇស់បទបƷƟ ញែដលǇនផƎល់េǕយ 

េដីមƓែីសƛងយល់ពីេƻƗ ះរǇរនិមួយៗ 

20

Ƴរបេងžីតទិនƒន័យវុចិទ័រ
ទិនƒន័យចំណុច (X Y Z) វធីិǒȜសƎេនះǕចបេងžីតǇនលុះƙǂែតǋនចំណុចនិǌមƳរ (វធីិទី១)

N0 X Y

1 493318.27 1277336.87

2 493295.00 1277557.90

3 493605.01 1277541.35

4 493634.64 1277321.86

ចុចេលី View េƙជីសេរសី Catalog Pane ǈƐ ងំនឹងបƷƟ ញេǷǒƎ ៃំដ

េǼ៉ǒƎ េំលី Folders េƙជីសេរសី Add Folder Connection

រចួែសƛងរកទីǂងំែដលǇនបេងžីត រចួចុច OK

Ƴរបេងžីតទិនƒន័យវុចិទ័រ

21 

 េǼ៉ǒƎ េំលីទីǂងំរកǜទុក រចួយក New េហយី Shapefile 

 បំេពញេƻƗ ះរចួេƙជីសេរសី Point 

 Ƴរេƙជីសេរសីƙបព័នƑកូអេƽេន  
 ចុចេលី   ƙតង់ Project Coordinate System ែសƛងរក UTM 

22 

 េǷកƒុង UTM ែសƛងរក WGS 1984  

 េǷកƒុង WGS 1984  ែសƛងរក Northern Hemisphere រចួចុចេលី WGS 1984 Zone 48N  
 ចុច OK និង Run 

 ចុចេលី Edit និងចុចេលី Snapping ចុចǉកƘ Create និងចុចេលី េƻƗ ះទិនƒន័យ 

 េǼ៉ǒƎ េំលីែផនទី េƙជីសេរសី Absolute X,Y,Z   

 រចួបំេពញេលខនិǌមƳរ និងចុច Enter  

 ƙបសិនេបីចំណុចǁខុសេហយីចង់លប់េចញវញិ
 េǷកƒុង Contents េǼ៉ǒƎ េំលីទិនƒន័យ េƙជីសេរសី Attribute Table  

 រចួេǼ៉ǒƎ េំលីចុចែដលខុសេƙជីសេរសី Delete Row 

 ចុច Save និង Yes 

 រចួចុច Clear 
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 េǷកƒុង Contents េǼ៉ǒƎ េំលីទិនƒន័យ េƙជីសេរសី Attribute Table  

 ចុចេលី Add  

 រចួចុច បំេពញ Field Name= X, Alias= X,  

 និងេƙជីសេរសី Data Type= Double, Number Format= Numeric  

 ចុចេលី  
 រចួចុច បំេពញ Field Name= Y, Alias= Y,  

 និងេƙជីសេរសី Data Type= Double, Number Format= Numeric  
 ចុចែខƛង និងយកǉកƘ Yes 

24 

 េǼ៉ǒƎ េំលី X យក Calculate Geometry ƙតង់ Property យក Point x-coordinate ចុច OK 

 េǼ៉ǒƎ េំលី Y យក Calculate Geometry ƙតង់ Property យក Point y-coordinate ចុច OK 

 Ƴរបេងžីតទិនƒន័យទីǂងំចំណុចេƺគជ័យ 

25

ទិនƒន័យចំណុច (X Y Z) វធីិǒȜសƎេនះǕចបេងžីតǇនលុះƙǂែតǋនចំណុចនិǌមƳរ (វធីិទី២)

N0 X Y

1 493318.27 1277336.87

2 493295.00 1277557.90

3 493605.01 1277541.35

4 493634.64 1277321.86

បȥƃូ លទិនƒន័យេǵកƒុង Excel រចួ Save As 

និងេƙជីសេរសី CSV UTF-8

េǷកƒុង Map ចុច Add Data ែសƛងរកទិនƒន័យ ចុចេលីǏ រចួចុច OK

េǷកƒុង Contents េǼ៉ǒƎ េំលីទិនƒន័យ េƙជីសេរសី Display XY Data 

Ƴរបេងžីតទិនƒន័យវុចិទ័រ

26 

 េƙជីសេរសីទីǂងំរកǜទុក  
 ចុចេលី   ƙតង់ Project Coordinate System ែសƛងរក UTM 

 េǷកƒុង UTM ែសƛងរក WGS 1984  

 េǷកƒុង WGS 1984  ែសƛងរក Northern Hemisphere រចួចុចេលី WGS 1984 Zone 48N  
 ចុច OK និង Run 

 ចុច OK 

27

ទិនƒន័យែខƞរបǆƐ ត់ វធីិǒȜសƎេនះសƙǋប់បƷƟ ញ ឬគណǆƙបែវង
េǼ៉ǒƎ េំលីទីǂងំរកǜទុក រចួយក New េហយី Shapefile

បំេពញេƻƗ ះរចួេƙជីសេរសី Polyline

Ƴរេƙជីសេរសីƙបព័នƑកូអេƽេន
ចុចេលី ƙតង់ Project Coordinate System ែសƛងរក UTM

Ƴរបេងžីតទិនƒន័យែខƞរបǆƐ ត់

28 

 េǷកƒុង UTM ែសƛងរក WGS 1984  

 េǷកƒុង WGS 1984  ែសƛងរក Northern Hemisphere រចួចុចេលី WGS 1984 Zone 48N  
 ចុច OK និង Run 

 ចុចេលី Edit និងចុចេលី Snapping ចុចǉកƘ Create និងចុចេលី េƻƗ ះទិនƒន័យ 

 គូសǊƅ ប់ចំណុចមួយេǵមួយ 

 ចុចេលីចំណុចបȥƃ ប់ចំនួនពីរដងេទីបǏƺប់ 

 ƙបសិនេបីចំណុចǁខុសេហយីចង់លប់េចញវញិ  
 េǷកƒុង Contents េǼ៉ǒƎ េំលីទិនƒន័យ េƙជីសេរសី Attribute Table  

 រចួេǼ៉ǒƎ េំលីចុចែដលខុសេƙជីសេរសី Delete Row 

 ចុច Save និង Yes 

 Ƴរបេងžីតទិនƒន័យែខƞរបǆƐ ត់េƺគជ័យ 
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ទិនƒន័យពហុេƳណ វធីិǒȜសƎេនះសƙǋប់បƷƟ ញ ឬគណǆទំហំ
េǼ៉ǒƎ េំលីទីǂងំរកǜទុក រចួយក New េហយី Shapefile

បំេពញេƻƗ ះរចួេƙជីសេរសី Polygon

Ƴរេƙជីសេរសីƙបព័នƑកូអេƽេន
ចុចេលី ƙតង់ Project Coordinate System ែសƛងរក UTM

Ƴរបេងžីតទិនƒន័យែខƞរពហុេƳណ

30 

 េǷកƒុង UTM ែសƛងរក WGS 1984  

 េǷកƒុង WGS 1984  ែសƛងរក Northern Hemisphere រចួចុចេលី WGS 1984 Zone 48N  
 ចុច OK និង Run 

 ចុចេលី Edit និងចុចេលី Snapping ចុចǉកƘ Create និងចុចេលី េƻƗ ះទិនƒន័យ 

 គូសǊƅ ប់ចំណុចមួយេǵមួយ 

 ចុចេលីចំណុចបȥƃ ប់ចំនួនពីរដងេទីបǏƺប់ 

 ƙបសិនេបីចំណុចǁខុសេហយីចង់លប់េចញវញិ  
 េǷកƒុង Contents េǼ៉ǒƎ េំលីទិនƒន័យ េƙជីសេរសី Attribute Table  

 រចួេǼ៉ǒƎ េំលីចុចែដលខុសេƙជីសេរសី Delete Row 

 ចុច Save និង Yes 

 រចួចុច Clear  

 Ƴរបេងžីតទិនƒន័យពហុេƳណេƺគជ័យ 

31

Ƴរគណǆƙបែវង និងទំហំ
Ƴរគណǆេហយីេចញƴƒ តƺែម៉ƙត ទិនƒន័យƙតȪវែតƺ WGS 1984 Zone 48N

េដីមƓពិីនិតƘេមីលទិនƒន័យ
េǷកƒុង View ចុចេលី Geoprocessing

េǷកƒុង Geoprocessing ចុចេលី Toolboxes េហយីែសƛងរក Data Management

េǷកƒុង Data Management ែសƛងរក Projection and Transformation 

េǷកƒុង Projection and Transformation ែសƛងរក Project   ចុចេលីǏ

បȥƃូ លទិនƒន័យ រចួពិនិតƘេមីលកូអេƽេនរ
កƒុងƳរបƷƟ ញទិនƒន័យកំពុងេƙបីƙǇស់ƺ
ទិនƒន័យ UTM ឬ WGS 1984 Zone 48N

Ƴរគណǆƙបែវង និងទំហំ

32 

 ƙបសិនេបីមិនេចញ UTM ឬកូអេƽេនរេផƞង 

 បȥƃូ លទិនƒន័យ រចួពិនិតƘេមីលកូអេƽេនរ 
 េƙជីសេរសីទីǂងំរកǜទុក  
 ចុចេលី   ƙតង់ Project Coordinate System ែសƛងរក UTM 

 េǷកƒុង UTM ែសƛងរក WGS 1984  

 េǷកƒុង WGS 1984  ែសƛងរក Northern Hemisphere រចួចុចេលី WGS 1984 Zone 48N  
 ចុច OK  

 និងចុច  
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Ƴរគណǆƙបែវង សƙǋប់ទិនƒន័យែខƞរបǆƐ ត់
េǷកƒុង Contents េǼ៉ǒƎ េំលីទិនƒន័យ េƙជីសេរសី Attribute Table 

ចុចេលី Add 

រចួចុច បំេពញ Field Name= Length, Alias= Length, 

និងេƙជីសេរសី Data Type= Double, Number Format= Numeric

ចុចែខƛង និងយកǉកƘ Yes

េǼ៉ǒƎ េំលី Length យក Calculate Geometry ƙតង់ Property យក Length េƙជីសេរសីƴƒ ត ចុច OK

Ƴរគណǆƙបែវង និងទំហំ

34 

 Ƴរគណǆƙបែវង សƙǋប់ទិនƒន័យពហុេƳណ 

 េǷកƒុង Contents េǼ៉ǒƎ េំលីទិនƒន័យ េƙជីសេរសី Attribute Table  

 ចុចេលី Add  

 រចួចុច បំេពញ Field Name= Area, Alias= Area,  

 និងេƙជីសេរសី Data Type= Double, Number Format= Numeric  

 ចុចែខƛង និងយកǉកƘ Yes 

 េǼ៉ǒƎ េំលី Length យក Calculate Geometry ƙតង់ Property យក Area  េƙជីសេរសីƴƒ ត ចុច OK  
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Ƴរផƀុ ំទិនƒន័យរូបǊព (រូបǈž យរណប) វធីិǒȜសƎេនះេƙបីេដីមƓផីƀុ ំរូបេƙចីនǈƐ ងំេǵƺមួយǈƐ ងំ
ដំបូងƙតȪវពិនិតƘេមីលព័ត៌ǋនǈž យរណបƺមុនសិន
េǷកƒុង View ចុចេលី Imagery និងចុចេលី Raster Functions

េǷកƒុង Raster Functions ែសƛងរក Data Management

េǷកƒុង Data Management ចុចេលី Rasterinfo

ចុចេលី េហយីេƙជីសេរសីទិនƒន័យរូបǊពមួយ
សូមកត់ចំǁ ំNumber of Bands, Pixel Type

& Pixel Depth

អƒកǕចƸប់េផƎីមផƀុ ំរូបǇន

Ƴរផƀុ ំទិនƒន័យរូបǊព
(របǈយរណប)

36 

 េǷកƒុង View ចុចេលី Geoprocessing 

 េǷកƒុង Geoprocessing ចុចេលី Toolboxes េហយីែសƛងរក Data Management 

 េǷកƒុង Data Management ែសƛងរក Raster   

 េǷកƒុង Raster ែសƛងរក Raster Dataset    

 េǷកƒុង Raster Dataset ែសƛងរក Mosaic to New Raster 
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 បȥƃូ លទិនƒន័យរូបǊពǄងំអស់ែដលចង់ផƀុ ំ 
 េƙជីសេរសីទីǂងំរកǜទុក 

 សរេសរេƻƗ ះ និងែថម .tif េǷចុងេƻƗ ះ (ឧ. Planet2024.tif) 

 ចុចេលី   ƙតង់ Project Coordinate System  

 ែសƛងរក UTM 

 េǷកƒុង UTM ែសƛងរក WGS 1984  

 េǷកƒុង WGS 1984  ែសƛងរក Northern Hemisphere រចួចុចេលី WGS 1984 Zone 48N  
 ចុច OK  

 េƙជីសេរសី Pixel Type  និង Number of Bands (ព័ត៌ǋនពី Rasterinfo) 

 និងចុច  

38

Ƴរេƙជីសេរសីទីǂងំƺក់ǎក់ ឬƳត់ទិនƒន័យ វធីិǒȜសƎេនះេƙបីេដីមƓេីƙជីសេរសីទីǂងំƺក់ǎក់
ƳរƳត់រូបǊព
ទិនƒន័យƙតȪវƳរ៖ ពហុេƳណទីǂងំ និងទិនƒន័យចង់Ƴត់

ƳរƳត់ទិនƒន័យេនះǋនពីរវធីិǒȜសƎេƽយេƙបីមុខƷរ Clip Raster និង Extract by Mask

េǷកƒុង View ចុចេលី Geoprocessing (វធីិǒȜសƎ Clip Raster)

េǷកƒុង Geoprocessing ចុចេលី Toolboxes េហយីែសƛងរក Data Management

Ƴរេƙជីសេរសីទីǂងំƺក់ǎក់
(ទិនƒន័យរូបǊព)
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 កƒុង Data Management ែសƛងរក Raster   

 េǷកƒុង Raster ែសƛងរក Raster Processing 

 េǷកƒុង Raster Processing ែសƛងរក Clip Raster 

 

 េƙជីសេរសីទិនƒន័យែដលចង់Ƴត់ 

 េƙជីសេរសីទិនƒន័យពហុេƳណ 

 ចុច  េលី Input Feature for Clipping  

 េƙជីសេរសីទីǂងំរកǜទុក 

 សរេសរេƻƗ ះ និងែថម .tif េǷចុងេƻƗ ះ  
(ឧ. Phnom_Penh_Clip.tif) 

 ចុច  

40

ƳរƳត់ទិនƒន័យេនះǋនពីរវធីិǒȜសƎេƽយេƙបីមុខƷរ Clip Raster និង Extract by Mask

េǷកƒុង View ចុចេលី Geoprocessing (វធីិǒȜសƎ Extract by Mask)

េǷកƒុង Geoprocessing ចុចេលី Toolboxes េហយីែសƛងរក Spatial Analysis Tools

កƒុង Spatial Analysis Tools ចុចេលី Extraction  

េǷកƒុង Extraction ែសƛងរក Extract by Mask េហយីចុចេលីǏ

Ƴរេƙជីសេរសីទីǂងំƺក់ǎក់
(ទិនƒន័យរូបǊព)
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 េƙជីសេរសីទិនƒន័យែដលចង់Ƴត់ 

 េƙជីសេរសីទិនƒន័យពហុេƳណ 

 េƙជីសេរសីទីǂងំរកǜទុកសរេសរេƻƗ ះ  
និងែថម .tif េǷចុងេƻƗ ះ 
(ឧ. Phnom_Penh_Clip_Mask.tif) 

 េƙជីសេរសី Inside  

 េហយីចុច  
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Ƴរេƙជីសេរសីទីǂងំƺក់ǎក់ ឬƳត់ទិនƒន័យ វធីិǒȜសƎេនះេƙបីេដីមƓេីƙជីសេរសីទីǂងំƺក់ǎក់
ƳរƳត់ទិនƒន័យវុចិទ័រ
ទិនƒន័យƙតȪវƳរ៖ ពហុេƳណទីǂងំ និងទិនƒន័យចង់Ƴត់
ƳរƳត់ទិនƒន័យǋនពីរវធីិǒȜសƎ៖ េƙបីមុខƷរ Select និង Clip 

ƳរƳត់ទិនƒន័យេƽយ េƙបីមុខƷរ Select

េǷកƒុងƳរអនុវតƎន៍េនះ ទិនƒន័យេƙបីគឺទិនƒន័យ េខតƎៃនƙបេទសកមƕុƺ
បȥƃូ លទិនƒន័យចង់Ƴត់ (កƒុងƳរអនុវតƎន៍េនះខƇុ ំេƙបីទិនƒន័យ PAs)

េǷកƒុង Map ចុចេលី Add Data 

េǷកƒុង Map ចុចេលី Add Data ែសƛងរកទិនƒន័យPAMoE.shp

ចុច OK

Ƴរេƙជីសេរសីទីǂងំƺក់ǎក់
(ទិនƒន័យវុចិទ័រ)
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 ƳរពិនិតƘកូេǕេƽេនរ (WGS 1984 Zone 48N) 

 េដីមƓពិីនិតƘេមីលទិនƒន័យ  
 េǷកƒុង View ចុចេលី Geoprocessing 

 េǷកƒុង Geoprocessing ចុចេលី Toolboxes េហយីែសƛងរក Data Management 

 េǷកƒុង Data Management ែសƛងរក Projection and Transformation  

 េǷកƒុង Projection and Transformation ែសƛងរក Project   ចុចេលីǏ 

 បȥƃូ លទិនƒន័យ រចួពិនិតƘេមីលកូអេƽេនរ 
 កƒុងƳរបƷƟ ញទិនƒន័យកំពុងេƙបីƙǇស់ƺ 

ទិនƒន័យ UTM ឬ WGS 1984 Zone 48N 

 ចុចែខƛង 
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 ƙបសិនេបីមិនេចញ UTM ឬកូអេƽេនរេផƞង 

 បȥƃូ លទិនƒន័យ រចួពិនិតƘេមីលកូអេƽេនរ 
 េƙជីសេរសីទីǂងំរកǜទុក  
 ចុចេលី   ƙតង់ Project Coordinate System ែសƛងរក UTM 

 េǷកƒុង UTM ែសƛងរក WGS 1984  

 េǷកƒុង WGS 1984  ែសƛងរក Northern Hemisphere រចួចុចេលី WGS 1984 Zone 48N  
 ចុច OK  

 និងចុច  
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 េǷកƒុង Contents េǼ៉ǒƎ េំលីទិនƒន័យ េƙជីសេរសី Attribute Table  

 ែសƛងរកតំបន់Ƴរǉរែដលចង់Ƴត់ 

 ចុចេលីេលខេǷមុខǏពីរដង 

 េǼ៉ǒƎ េំលីទិនƒន័យ យក Data រចួយក Export Features 

46 

 េƙជីសេរសីទីǂងំរកǜទុក  បំេពញេƻƗ ះ និងចុច Save 

 រចួចុច OK 
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ទិនƒន័យƙតȪវƳរ៖ ពហុេƳណទីǂងំ និងទិនƒន័យចង់Ƴត់
ƳរƳត់ទិនƒន័យǋនពីរវធីិǒȜសƎ៖ េƙបីមុខƷរ Select និង Clip 

ƳរƳត់ទិនƒន័យេƽយ េƙបីមុខƷរ Clip

ƳរពិនិតƘកូេǕេƽេនរ (WGS 1984 Zone 48N)
េដីមƓពិីនិតƘេមីលទិនƒន័យ
េǷកƒុង View ចុចេលី Geoprocessing

េǷកƒុង Geoprocessing ចុចេលី Toolboxes េហយីែសƛងរក Data Management

េǷកƒុង Data Management ែសƛងរក Projection and Transformation 

េǷកƒុង Projection and Transformation ែសƛងរក Project   ចុចេលីǏ

បȥƃូ លទិនƒន័យ រចួពិនិតƘេមីលកូអេƽេនរ
កƒុងƳរបƷƟ ញទិនƒន័យកំពុងេƙបីƙǇស់ƺ
ទិនƒន័យ UTM ឬ WGS 1984 Zone 48N

ចុចែខƛង

Ƴរេƙជីសេរសីទីǂងំƺក់ǎក់
(ទិនƒន័យវុចិទ័រ)
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 ƙបសិនេបីមិនេចញ UTM ឬកូអេƽេនរេផƞង 

 បȥƃូ លទិនƒន័យ រចួពិនិតƘេមីលកូអេƽេនរ 
 េƙជីសេរសីទីǂងំរកǜទុក  
 ចុចេលី   ƙតង់ Project Coordinate System ែសƛងរក UTM 

 េǷកƒុង UTM ែសƛងរក WGS 1984  

 េǷកƒុង WGS 1984  ែសƛងរក Northern Hemisphere រចួចុចេលី WGS 1984 Zone 48N  
 ចុច OK  

 និងចុច  
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 េǷកƒុង Contents េǼ៉ǒƎ េំលីទិនƒន័យ េƙជីសេរសី Attribute Table  

 ែសƛងរកតំបន់Ƴរǉរែដលចង់Ƴត់ 

 ចុចេលីេលខេǷមុខǏពីរដង 

 េǷកƒុង View ចុចេលី Geoprocessing 

 េǷកƒុង Geoprocessing ចុចេលី Toolboxes េហយីែសƛងរក Analysis ចុចេលី Extract 

 េǷកƒុង Extract ចុង Clip 

 

 

 

 

 

 

 

 

 

 េƙជីសេរសីទិនƒន័យចង់Ƴត់  
 េƙជីសេរសីទីǂងំចង់Ǉនទិនƒន័យ 

 េƙជីសេរសីទីǂងំរកǜទុក បំេពញេƻƗ ះ ចុច Save   

និងចុច  

េធ
ƛ ីែប
បេ
នះ
មƎង
មួយ

រហូ
តដ
ល
់អស

់ទិន
ƒន័យ

ចង់
Ǉ
ន 
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Ƴរƽក់សȦƈ សំƵល់ និងƳរបƷƟ ញទិនƒន័យកƒុងែផនទី
Ƴរƽក់សȦƈ សំƵល់
េǷកƒុង Contents ចុចេលីទិនƒន័យពីរដង េǆះǈƐ ងំសȦƈ នឹងបƷƟ ញ

ចុចេƙជីសេរសីសȦƈ សំƵល់ និងពណ័ែដលƙសǎញ់
ƙបសិនេបីចង់បƎូរពណ៌ចុចេលី Properties

េƙជីសេរសីពណ៌ែដលេពញចិតƎរចួចុច Apply

Ƴរƽក់សȦƈ សំƵល់ និងƳរបƷƟ ញ
ទិនƒន័យកƒុងែផនទី(Ƴរƽក់សȦƈ សំƵល់)

52

Ƴរƽក់សȦƈ សំƵល់ និងƳរបƷƟ ញទិនƒន័យកƒុងែផនទី
ƳរបƷƟ ញទិនƒន័យកƒុងែផនទី
ƳរបƷƟ ញបេƷƀ លƙពំ ឬទីǂងំចំណុច*
េǷកƒុង Contents េǼ៉ǒƎ េំលីទិនƒន័យចំណុច យក Attribute Table 

កƒុងƳរបƷƟ ញេនះ ខƇុ ំចង់បƷƟ ញបេƷƀ លƺេលខ ដូចេនះƙតង់ id 

ƙតȪវបំេពញេលខេរȢង 
េǷកƒុង Edit យក Save

េǼ៉ǒƎ េំលីទិនƒន័យចំណុច យក Label

េǷកƒុង Labelling 

Field យក id
អƒកǕចេƙជីសេរសីទំហអំកƞរ និងទƙមង់េផƞងǇន

Ƴរƽក់សȦƈ សំƵល់ និងƳរបƷƟ ញទិនƒន័យ
កƒុងែផនទី(ƳរបƷƟ ញទិនƒន័យកƒុងែផនទី)
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ƳរបƷƟ ញទំហដីំ ឬƙបែវងដី (លុះƙǂែតǇន គណǆƙបែវងǏរចួǍល់
េបីមិនǄន់ សូមេមីលវធីិគណǆទំហ)ំ
ƳរបƷƟ ញƙបែវងដី*
េǷកƒុង Contents េǼ៉ǒƎ េំលីទិនƒន័យែខƞរបǆƐ ត់ យក Attribute Table 

េƽយǒរេǷេƙƳយេកƓȣសេƙចីនខƕង់េពក ខƇុ ំចង់ǇនែតេƙƳយេកƓȣសពីខƐង់
ដូចេនះƙតȪវបេងžីតǂǍង length មួយេទȢត
ចុចេលី Add

េហយីបំេពញ File name = length1, Alias = length1, Double

Number Format យក 2 ខƐង់ Suffix យក m រចួចុច OK

Ƴរƽក់សȦƈ សំƵល់ និងƳរបƷƟ ញទិនƒន័យ
កƒុងែផនទី(ƳរបƷƟ ញទិនƒន័យកƒុងែផនទី)

54 

 ចុចេលី ែខƛង និងយក Yes 

 េǼ៉ǒƎ េំលីǂǍងេទីបបេងžីត យក Calculate Geometry និងយក OK 
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 េǼ៉ǒƎ េំលីទិនƒន័យែខƞរបǆƐ ត់ យក Label 

 េǷកƒុង Labelling  

 Field យក length1 

 អƒកǕចេƙជីសេរសីទំហអំកƞរ និងទƙមង់េផƞងǇន 

 

 ចុចេលី Expression ƙតង់ Language  

យក VBScript េហយីចុច Apply 
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ƳរបƷƟ ញទំហដីំ ឬƙបែវងដី (លុះƙǂែតǇន គណǆƙបែវងǏរចួǍល់
េបីមិនǄន់ សូមេមីលវធីិគណǆទំហ)ំ
ƳរបƷƟ ញទំហដីំ*
េǷកƒុង Contents េǼ៉ǒƎ េំលីទិនƒន័យែខƞរបǆƐ ត់ យក Attribute Table 

េƽយǒរខƇុ ំចង់បƷƟ ញƺហចិǂ
ដូចេនះƙតȪវបេងžីតǂǍង Area មួយេទȢត
ចុចេលី Add

េហយីបំេពញ File name = Area1, 

Alias = Area1, Double, 

Number Format យក 2 ខƐង់
Suffix យក ha រចួចុច OK

Ƴរƽក់សȦƈ សំƵល់ និងƳរបƷƟ ញទិនƒន័យ
កƒុងែផនទី(ƳរបƷƟ ញទិនƒន័យកƒុងែផនទី)

57 

 ចុចេលី ែខƛង និងយក Yes 

 េǼ៉ǒƎ េំលីǂǍងេទីបបេងžីត យក Calculate Geometry និងយក OK 
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 េǼ៉ǒƎ េំលីទិនƒន័យពហុេƳណ យក Label 

 េǷកƒុង Labelling  

 Field យក Area1 

 អƒកǕចេƙជីសេរសីទំហអំកƞរ និងទƙមង់េផƞងǇន 

 ចុចេលី Expression ƙតង់ Language  

យក VBScript េហយីចុច Apply 

App3-38



59

ƳរេរȢបែផនទីេលីƙកƽស
Ƴរេƙជីសេរសីƙកƽស
េǷកƒុង Insert េƙជីសេរសី New Layout

រចួែសƛងរក A4 (បȥƆរ ឬេផƎក)

ƳរេរȢបែផនទីេលីƙកƽស
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 Ƴរƽក់ែផនទីេលីƙកƽស 

 េǷកƒុង Insert េƙជីសេរសី Map Frame យកែផនទីមកគូសកƒុងƙកƽស 

 េƙជីសេរសីǋƙតƽƊ នែដលចង់បេងžីត 

 េǷកƒុង Layout យក Activate េដីមƓǕីចǒេរែ៉ផនទីេǕយǇន េពលǒេររ៉ចួ យក Layout Close Activate 
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 េដីមƓǒីេរទំ៉ហែំផនទី ចុច Layout យក Select 

 េដីមƓƽីក់អតƏបទ ឬចំណងេជីង ចុច Insert យក A រចួƸប់Ǆញេលីែផនទី  

 Ƴរែកទំហអំកƞរ ចុច Text រចួែកេǵែផនទីƺក់ែសƎង 
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 Ƴរƽក់ƙកǔចƙតងƀេលីែផនទី ចុចេលីែផនទី រចួយក Grid  

 េǷកƒុង Grid ែសƛងរក Measured Grid រចួេƙជីសេរសី

 េǷកƒុង Contents ចុចេǼ៉ǒƎ េំលី Black Horizontal Label Grid យក Properties ǈƐ ងំនឹងបƷƟ ញេǷǒƎ ៃំដ 
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 េǷកƒុងដក  ƙតង់ Automatically adjust  

 និងែសƛងរក WGS 1984 UTM Zone 48N   
 រចួចុចេលី Components 

 បំេពញƙកǔចងƀែដលចង់Ǉន 

 និងចុច  េលី East & West 

 Ƴរƽក់ǂǍងទិនƒន័យេលីែផនទី េǷកƒុង Insert េƙជីសេរសី Table Frame  

 េƙជីសេរសីƙបេភទǂǍងែដលចង់Ǉន និងគូសេលីែផនទី 
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 េǷកƒុង Contents ចុចដក  េលីទិនƒន័យែដលមិនចង់បƷƟ ញ 

 Ƴរƽក់សȦƈ សំƵល់ទិស ចុចេលី North Arrow េƙជីសេរសីសȦƈ  រចួគូសេលីែផនទី 

 Ƴរƽក់សȦƈ រǇរǋƙតƽƊ ន ចុចេលី Scale Bar េƙជីសេរសីសȦƈ េǷកƒុង Metric 

  រចួគូសេលីែផនទី 
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 Ƴរកំណត់តៃមƚǋƙតƽƊ នែដលចង់Ǉន 

 េǼ៉ǒƎ េំលីរǇរǋƙតƽƊ ន រចួយក Properties 

 ƙតង់ Label Text សរេសរ Km 

 

 

 

 

 

 

 

 

 

 ចុចេលី Properties 

 ƙបសិនេបីចង់បƷƟ ញǋƙតƽƊ នƺក់ǎក់ (កƒុងករណីេនះ ខƇុ ំចង់Ǉន ១Ƴ ំ= 5km) 

 

 

 

 

 

 

 

 

 

 

 

 េǷកƒុងFitting Strategy = Adjust width, Divisions value = 5, Division = 1, Subdivision = 1 

 េǷកƒុង Number, Frequency = Divisions, Position = Above bar 
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 Ƴរƽក់សȦƈ សំƵល់  
 េǷកƒុង Insert េƙជីសេរសី Legend 

 រចួគូសេលីƙកƽស 

 

 

 

 

 

 

 

 

 

 

 

 

 ƳររចǆសȦƈ សǋƀ ល់ ƳរផលិតែផនទីƺǊǒែខƗរ  
 អƒកផលិតƙតȪវលប់អកƞរនិមួយែដលមកƺមួយសȦƈ សំƵល ់

 េǼ៉ǒƎ េំលី សȦƈ សំƵល់រចួយក Convert to Graphics  

 េǼ៉ǒƎ េំលី សȦƈ សំƵល់រចួយក Ungroup 
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ចុចពីរដង េដីមƓែីកឬលប់Ǐ

Ƴរƽក់អកƞរ ចុច Insert យក A រចួƸប់Ǆញេលីែផនទី

Ƴរែកទំហអំកƞរ ចុច Text រចួែក

Ƴរƽក់ logo ឬƽក់រូប 

រចួេƙជីសេរសី និងគូសេលីƙកƽស
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 Ƴរƽក់បែនƏមែផនទីបƷƟ ញទីǂងំ 

 េǷកƒុង Insert េƙជីសេរសី New Map រចួយក New Map 

 

 

 

 

 

 

 

 

 

 

 ខƇុ ំចង់បƷƟ ញពីតំបន់ƳរǉរកƒុងេខតƎេសȢមǍប ទិនƒន័យែដលខƇុ ំƽក់ǋន៖ តំបន់ƳរǉរកƒុងេខតƎេសȢមǍប 

និងតំបន់Ƴរǉរអងƀរ (ពណ៌ƙកហមេដីមƓƷីយƙសȫលេមីល)  
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 រចួǄញយកែផនទីែដលǇនេរȢបរចួមកƽក់េលីƙកƽស ចុចេលី Layout 

 

 

 េǷកƒុង Insert េƙជីសេរសី Map Frame យកែផនទីមកគូសកƒុងƙកƽស 

 

 

 

 

 

 

 

 

 

 

 

 

 

 រចួǒេរទំ៉ហែំដលចង់Ǉន 
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 Ƴរƽក់ៃផƐƴងេƙƳយ 

 េǼ៉ǒƎ េំលីែផនទីរចួយក Properties 

 ចុចេលី Display និងេƙជីសេរសី ពណ៌ 

 

 

 

 Ƴរƽក់ស៊ុម ចុចេលី Graphics and Text រចួេរសីយក Polygon 

 េហយីគូសជំុវញិƙកƽស 
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 Ƴរបេȥƃញទិនƒន័យƺទƙមង់ Geo-PDF 

 េǷកƒុង Share េƙជីសេរសី Export Layout  េហយីយក GeoReferenced PDF 

 រចួេƙជីសេរសីទីǂងំƽក់ និងចុច Export 

72 

73

ƙបសិនេបីǇត់រǇរǁមួយ
1. Ǉត់ǋតិƳ

េǷកƒុងView ចុចេលី Contents

2. Ǉត់ǈƐ ងំែផនទី
េǷកƒុងView ចុចេលី Catalog Pane 

េǷកƒុង Maps ចុចេលី ែផនទីែដលǇត់

74 

3. Ǉត់ǈƐ ងំƙកƽស 

 េǷកƒុងView ចុចេលី Catalog Pane 

 េǷកƒុង Layout ចុចេលី ƙកƽសែដលǇត់
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Appendix 4: GIS Training Material (Intermediate to Advanced) 





Day 01   Orientation
Intermediate and Advanced GIS Training

The Project for National and Sub-National Capacity Development for 
Sustainable Natural Resource Management

From 15th July to 19th July, 2024

Overview of training

Target Mainly for the departments of GIS data producer.

Training Period From 15th to 19th July 2024. 

Equipment Laptop with ArcGIS Pro and Microsoft Office

Contents ❖ Understanding of Data Standardization.
❖ Learning how to create Geodatabase which contributes to have data 

uniformity.
❖ Learning how to prepare Data Product Specification.
❖ Brainstorming about Guideline and Rule for Data Standardization.

01 02 03 04 05

Understanding of 
Data Standardization

Quality Control 
(Topology)

Brainstorming to make 
guideline and rule for Data 

Standardization

Creation of Data 
Product Specification

Learning how to create Geodatabase
(Geodatabase design, Subtype and 

Domain, Relation)

Understand Yourself
Group Work to present data 
standardization in each department

Overview of training Training curriculum

Day 01   Data Standards

Intermediate and Advanced GIS training

The Project for National and Sub-National Capacity Development for 
Sustainable Natural Resource Management

From 15th July to 19th July, 2024

App4-1



Dep. of Administration Planning 
and Finance

Dep. of Inspection and Law 
Enforcement

Data User

Dep. of terrestrial PA Conservation 
(Eastern Mekong River)

Data Producer

Dep. of terrestrial PA Conservation 
(North of Tonlesap)

Dep. of terrestrial PA Conservation 
(South of Tonlesap)

Dep. of Water Wetland 
Area Conservation

Dep. of Coastal and Marine 
Areas Conservation 

❑
❑
❑

Dep. of Administration Planning 
and Finance

Dep. of Inspection and Law 
Enforcement

Data User

Dep. of terrestrial PA Conservation 
(Eastern Mekong River)

Data Producer

Dep. of terrestrial PA Conservation 
(North of Tonlesap)

Dep. of terrestrial PA Conservation 
(South of Tonlesap)

Dep. of Water Wetland 
Area Conservation

❑
❑
❑

•

•

•

Dep. of Coastal and Marine 
Areas Conservation 

Dep. of Administration Planning 
and Finance

Dep. of Inspection and Law 
Enforcement

Data User

Dep. of terrestrial PA Conservation 
(Eastern Mekong River)

Data Producer

Dep. of terrestrial PA Conservation 
(North of Tonlesap)

Dep. of terrestrial PA Conservation 
(South of Tonlesap)

Dep. of Water Wetland 
Area Conservation

❑
❑
❑

eeeeeeeeeeeeessss
oooooooooonnnn

❑❑❑❑❑❑
•
•
•

•

•

•

Dep. of Coastal and Marine 
Areas Conservation 

1
2

3

Level 1: Generic standards
Ex: Data description language, query language, 
encoding, transfer syntax, etc.

Level 2: GIS application independent standard
Ex: Geometry, topology, quality, metadata, service, etc.

Level 3: GIS application specific standard (industries)
Ex: Cadastral, utilities, roads, base maps, urban planning, etc.

1
2

3

Level 1:: Genericc standards
Ex: Data description language, query language, 
encoding, transfer syntax, etc.

Levell 2:: GISS applicationn independentt standard
Ex: Geometry, topology, quality, metadata, service, etc.

Level 3: GIS application specific standard (industries)
Ex: Cadastral, utilities, roads, base maps, urban planning, etc.

ទេនžŕƘក់

, transffer ssyynnttaaxx, eettcc.

Ex: Geeeoooommmmeeeettttrrryyy, ttttooooopppooollloooo , qqqquuuuuaaaaaallliiitttt , mettttt ddddddaaaatttt , ser iiiiiicccccceeeeeeee,,,,,, eeeeetc.

l 3: GIS applicationnnnn sssssssssspeccciiiiiiiiiiffffffffffiiiiiiiiiccc sttttttttttandard (industries)
d t l tiliti d b b l i t
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Day 02   Geodatabase Creation

Intermediate and Advanced GIS Training

The Project for National and Sub-National Capacity Development for 
Sustainable Natural Resource Management

From 15th July to 19th July, 2024

Agenda

1. Creation of Geodatabase
2. Input LULC data

a. Downloading LULC data from SERVIR ASIA
b. Reclassify the downloaded raster data
c. Polygonization of classified data
d. Append the LULC data to created geodatabase

3.    Finalize LULC data according to MoE classification

1. Creation of Geodatabase
● In Catalog view, Create New File Geodatabase (Name: CAMSNRM_Test.gdb)
● Create New Feature Dataset under the geodatabase                                

(Name: LULC/ Coordinate system: WGS_1984_UTM_Zone_48N)

Right-click on a folder window

Right-click on GDB

1. Creation of Geodatabase
● Create Feature Class (Name and Alias: LULC_2018/ Type: Polygon).
● Set the Fields.

Right-click on feature dataset

Set field as below
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1. Creation of Geodatabase
● Set the Subtype. Open attribute table. From Table tab, click on “Fields”.
● Click on “Subtype” and “Create/Manage”.
● Select a field and input Subtype.

Click “Fields” and “Subtype”.

Click “Create/Manage”.

Set subtype as “No” and “Land 
cover class” in Annex 2 of 
“Cambodia Forest Cover 2018”.

1. Creation of Geodatabase
● Input LULC category name in “LULC_Class” field.
● Input LULC category ID in “LULC_ID” field.

↓Input LULC category name one by one.

↑Input LULC category ID based on Annex 2.

1. Creation of Geodatabase
● Create Domain. Select “Forest_NonForest” field.
● Click on “Domain” and select “Coded Value Domain”.
● Set the code and description.
● Set “Draft Value” according to the LULC category.

Click “Domain”.

Input “Domain Name”.
Select “Coded Value Domain”.

Set Code and Description.

Select “Forest” domain, and set “Draft Value”.

2. Input LULC data_Downloading LULC data from SERVIR SEA
● Open Regional Land Cover Monitoring System (landcovermapping.org)
● Click on “AREA” and select “Country level” and “Cambodia”.
● Click on “Get Download Link” and download in a new tab.
● Click on “Metadata (CSV)”.

2. Input LULC data_Reclassify the downloaded raster data

● Open the downloaded LULC raster data. 
● Clip with the national boundary.
● Reclassify the clipped raster by value 

(Spatial Analyst Tool_Reclassify).

Change value the same 
as original value.

2. Input LULC data_Polygonization of classified data

● Polygonize the classified raster (Conversion Tools_Raster to Polygon). 

Select reclassified raster file.
Select “Value” for Field.
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2. Input LULC data_Polygonization of classified data

● Open the attribute table of polygon data and add
“LULC_SERVIR” field (Type: Text (50)).

● Input LULC category according to “gridcode” field (See the
downloaded metadata file). Right click on “LULC_SERVIR” 
field and select “Calculate field”.

-Expression Type: Python 3

-LULC_SERVIR: Reclass(!gridcode!)

-Code Block: Input as right figure.

def Reclass(gridcode):
if gridcode == 1:

return "Surface Water"
elif gridcode == 3:

return "Mangroves"
elif gridcode == 4:

return "Flooded Forest"
elif gridcode == 5:

return "Forest"
elif gridcode == 6:

return "Orchard or Plantation Forest"
elif gridcode == 7:

return "Evergreen Broadleaf"
elif gridcode == 8:

return "Mixed Forest"
elif gridcode == 9:

return "Urban and Built Up"
elif gridcode == 10:

return "Cropland"
elif gridcode == 11:

return "Rice"
elif gridcode == 12:

return "Mining"
elif gridcode == 13:

return "Barren"
elif gridcode == 14:

return "Wetlands"
elif gridcode == 15:

return "Grassland"
elif gridcode == 16:

return "Shrubland"
elif gridcode == 17:

return "Aquaculture"
else:

return "Other"

2. Input LULC data_Append the LULC data to created geodatabase

● Append the LULC data to created geodatabase (Data Management
Tools_Append).

● Select “Use the field map to reconcile field differences” and set the Output Fields 
and Source in “LULC_SERVIR” field.

Input Datasets is reclassified 
LULC polygon data.

Target Dataset is “LULC_2018”.

Click “LULC_SERVIR”, and 
tick “LULC_SERVIR”.

Click “Add Selected”.

3. Finalize LULC data according to MoE classification
● Input Land Cover Code according to “LULC_category_comparison.xlsx”.

For example, select “Forest” in “LULC_SERVIR” field, and 
calculate field of “Land Cover Code as “Deciduous forest”.

3. Finalize LULC data according to MoE classification
● In case of using “Field calculation”, subtype and domain setting will not apply 

automatically. 
● Therefore, “Land Cover Class”, “Land Cover ID”, and “Forest/Non-forest” fields

should be input manually by using field calculation.

3. Finalize LULC data according to MoE classification
● To input “Create_date” field, double click on “time.strftime(‘%d/%m/%Y’)” after 

opening field calculator.

Intermediate and Advanced GIS Training

The Project for National and Sub-National Capacity Development for 
Sustainable Natural Resource Management

From 15th July to 19th July, 
2024
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03

0201 Guide for 
another party

Design 
drawing of 

the data
You can use the DPS 

as an instruction 
document when the 

data is updated.

Facilitate the coordination
Easy to compare the same thematic data 
created by multiple organizations (extent, 

contents, quality, additional information, etc.)

User’s manual 
for data 

utilization.

Building 
Construction

By Construction Company

Design Drawing
By Architect

Data Product 
Specification

Geospatial Data

User’s Demands
Theme, Area, Features, Attributes, Scale, Data quality, …

Metadata
Items on;
Theme / purpose of the data, 
Responsible organization, Spatial / 
temporal extent, Result of data 
quality evaluations, etc.

Brief information on 
how the data actually is.

DPS
Descriptions on;
Theme / purpose of the data, Data 
contents and structure, Required 
quality criteria, Rules of metadata, 
etc.

More detail information 
with informal descriptions.

To Find 
Data

To 
Use 
Data

Spatial 
Data
Spatial 
Data

Overview Specification 
Scopes

Reference System Data Quality

Data Product 
Identification

Data Content 
and Structure

Data Product 
Delivery Metadata

01 02 03 04

05 06 07 08
Others
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Day 04   Brainstorming of 
Data Creation Rule

Intermediate and Advanced GIS Training

The Project for National and Sub-National Capacity Development for 
Sustainable Natural Resource Management

From 15th July to 19th July, 2024

Which kind of rule is necessary to standardize the data 
within GDNPA?  *In case of PA boundary data.

1. About Data Structure?

1. About Data Input Rule?

● Ex. Set basic fields to be included in PA boundary.
● Coordinate System: UTM Zone 48 N (Datum: WGS1984)
● Data Creator
● DPS/ Metadata
● Must have PA Code (standard)

● Must use official name and spelling for Khmer and English.

Day 04   Setting of 
Append/Join 
(PA boundary)

Intermediate and Advanced GIS Training

The Project for National and Sub-National Capacity Development for 
Sustainable Natural Resource Management

From 15th July to 19th July, 2024

1

0. Data download
Natural protected areas | Open 
Development Cambodia (ODC)

2
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● Geodatabase design_Field
1. Creation of Geodatabase

Field name Alias Data type Length Domain

PA_SN PA_SN Short - No

PA_Code PA_Code Text 10 No

PA_Name_KH PA_Name_KH Text 200 No

PA_Name_EN PA_Name_EN Text 200 No

PA_Type PA_Type Text 50 Domain

Province Province Text 255 No

Area_Ha_d Area_Ha_document Text 50 No

Area_Ha_a Area_Ha_actual Double - No

Ref_doc Reference_document Text 255 No

Issu_date Issue_date Date - No

Res org Responsible organization Text 100 No

←Must include for “Relate”/”Join

3

1. Creation of Geodatabase
● In Catalog view, Create New File Geodatabase (Name: CAMSNRM_PA_Boundary.gdb)
● Create New Feature Dataset under the geodatabase                                       

(Name: PA_Boundary/ Coordinate system: WGS_1984_UTM_Zone_48N)

Right-click on a folder window

Right-click on GDB

4

1. Creation of Geodatabase
● Create Feature Class (Name and Alias: PA_Boundary/ Type: Polygon).
● Set the Fields.

Right-click on feature dataset

Set field as we decided

5

Field Name Alias Data Type

map_id

name

size_ha

province

category

reference

last_update

FID_npa_en

2. Data integration
● Compare the fields of “PA_Boundary” and existing data.
● Decide how to combine data.

Need the other data source.

6

2. Data integration
● Data edition of existing data for data integration (Add FID: unique number).

*Necessary to use “Join and Relates” functions.

7

2. Data integration
● Append the existing data to created geodatabase 

(Data Management Tools_Append).
● Select “Use the field map to reconcile field 

differences” and set the Output Fields and Source in 
“the existing data” field.

Select the existing data.

Select the created data.

Select the field to be copied to 
the created data.

8

App4-10



2. Data integration
● Join the existing data table to the created data 

(Joins and Relates_Add Join).

Right click on the created 
data, and click “Add Join”.

Select “key” field.

9

2. Data integration

Fields of the created data Fields of the existing data

10

* Additional exercise 
(Copy “Province” information separately.)

Add “Province2” and “Province3” fields

11

* Additional exercise 
(Copy “Province” information separately.)

Select By Attribute Select “does not include the 
value(s)”

Check the options 
including more than two 
provinces.

12

* Additional exercise 
(Copy “Province” information separately.)

Right click on “Province”

Calculate 
Field

Double click on 
“province”

* This is applied to 
only selected features.

13

* Additional exercise 
(Copy “Province” information separately.)

Select features which has 
more than two provinces.

Input “Province1”, 
“Province2”, and “Province3” 
manually.

14
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Day 01   Orientation
2nd Intermediate and Advanced GIS Training

The Project for National and Sub-National Capacity Development for 
Sustainable Natural Resource Management

From 19th August to 23rd August, 2024

Overview of training

Target Mainly for the departments of GIS data producer.

Training Period From 19th to 23rd August 2024. 

Equipment Laptop with ArcGIS Pro and Microsoft Office

Contents ❖ Review of the 1st GIS training (intermediate to advanced).
❖ Practical training to create geodatabase.
❖ How to unify the terminology by using Microsoft Excel.
❖ How to integrate PA boundary data.

OOverview of training

1 5th -1 9th July 2024

Understanding of Data 
Standardization.
Learning how to create Geodatabase 
Geodatabase which contributes to 
have data uniformity.
Learning how to prepare Data 
Product Specification.
Brainstorming about Guideline and 
Rule for Data Standardization.

1st Training 2nd Training

19th – 23rd August 2024

RReview of the 1st GIS training 
(intermediate to advanced).
Practical training to create 
geodatabase.
How to unify the terminology by 
using Microsoft Excel.
How to integrate PA boundary data.

More practical TTraining curriculum

Day 01 Review of 1st Training
2nd Intermediate and Advanced GIS Training

The Project for National and Sub-National Capacity Development for 
Sustainable Natural Resource Management

From 19th August to 23rd August, 2024

OOvervieww off thee 1sst training

01 02 03 04 05

Understanding of 
Data Standardization

Quality Control 
(Topology)

Brainstorming to make 
guideline and rule for Data 

Standardization

Creation of Data 
Product Specification

Learning how to create Geodatabase
(Geodatabase design, Subtype and 

Domain, Relation)

Understandd Yourself
Group Work to present data 
standardization in each department
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RResults of questionnaire RResults of questionnaire

RReview of Topology check

WWhat is Topology?

● Qualitative spatial relationships 
between geographic features.

● Using a topology provides a 
mechanism to perform integrity 
checks on your data and helps 
you validate and maintain 
better feature representations 
in your geodatabase.

Example of topological relationships

RRevieww off Topologyy check
Create a topology
● Create a new topology. Open Catalog View, and right-click on the feature 

dataset and click on “New” and “Topology”.

Addd rules:
- MMustt Nott Havee Gaps
- MMustt Nott Overlap

RReview of Topology check
Validate a topology
● From “Edit” tab, select “LULC_2018_Topology” and click on “Error Inspector”.
● In Error Inspector window, click on “Validate”.

RRevieww off Topologyy check

Fixing errors
Check the error. Right-click on an error, and Zoom-in. If it’s exception, 
click on “Mark as Exception” in “Fix” tab.

EEx:: Markk ass Exception

● Editing tools perform topological 
edits to fix errors.
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Day 01 & 02   
How to combine multiple data

2nd Intermediate and Advanced GIS Training

The Project for National and Sub-National Capacity Development for 
Sustainable Natural Resource Management

From 19th August to 23rd August, 2024

Agenda

1. Explanation of the assignment

2. Making the workflow of assignment

3. Exercise

1. Explanation of the assignment
● Combine the following data as geodatabase format;

- Community protected areas (2006-2021) (English)
- Community protected areas (2006-2021) (Khmer)
- Community forestry (2008-2017) (English)
- Community forestry (2008-2017) (Khmer)

3

* These data are available from the following links (ODC).
- Community protected areas (2006-2021) - Dataset OD Mekong Datahub (opendevelopmentcambodia.net)
- Community forestry (2008-2017) - Dataset OD Mekong Datahub (opendevelopmentcambodia.net) 04

03

02

2. Making the workflow of assignment

4

Source data check01

Database design

Creation of geodatabase

Data input

Open shapefiles in ArcGIS.
Open attribute tables.
Compare fields among shapefiles.

Make the table of fields to be in geodatabase.
Plan the data source of each field.

Create geodatabase according to the data design.

Decide the flow of data input.
Input feature data by using ArcGIS tools (ex. Append, Join & Relate, etc.)

3_1. Exercise1:
Fill in the following table about fields of each data.

5

Source data check01
Open shapefiles in ArcGIS .
Open attribute tables.
Compare fields among shapefiles.

Community protected areas (2006-2021) Community forestry (2008-2017)
# Field Name Suitable Datatype

1

2

3

4

5

6

7

8

9

10

11

# Field Name Suitable Datatype

1

2

3

4

5

6

7

8

9

10

11

12

13

3_1. Exercise1:
Fill in the following table about fields of each data.

6

Source data check01
Open shapefiles in ArcGIS.
Open attribute tables.
Compare fields among shapefiles.

Community protected areas (2006-2021) Community forestry (2008-2017)
# Field Name Suitable Datatype

1 map-id

2 name

3 size_ha

4 npa_name

5 village

6 commune

7 district

8 province

9 issued_dat

10 reference

11 language (English or Khmer)

# Field Name Suitable Datatype

1 ogc_fid

2 map_id

3 name

4 size_ha

5 province

6 district

7 commune

8 type_area

9 category/ category_en

10 issuedate

11 reference

12 last_update

13 language (English or Khmer)
* No need to list up “fid” and “GEOMETRY/coords”.
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3_2. Exercise2:
Connect the same or similar fields among the following tables.

7

Database design02
Make the of fields to be in geodatabase.
Plan the data source of each field.

Community protected areas (2006-2021) Community forestry (2008-2017)
# Field Name Suitable Datatype

1 map-id

2 name

3 size_ha

4 npa_name

5 village

6 commune

7 district

8 province

9 issued_dat

10 reference

11 language (English or Khmer)

# Field Name Suitable Datatype

1 ogc_fid

2 map_id

3 name

4 size_ha

5 province

6 district

7 commune

8 type_area

9 category/ category_en

10 issuedate

11 reference

12 last_update

13 language (English or Khmer)

3_2. Exercise2:
Connect the same or similar fields among the following tables.

8

Database design02
Make the list of fields to be in geodatabase.
Plan the data source of each field.

Community protected areas (2006-2021) Community forestry (2008-2017)
# Field Name Suitable Datatype

1 ogc_fid

2 map_id

3 name

4 size_ha

5 province

6 district

7 commune

8 type_area

9 category/ category_en

10 issuedate

11 reference

12 last_update

13 language (English or Khmer)

# Field Name Suitable Datatype

1 map-id

2 name

3 size_ha

4 npa_name

5 village

6 commune

7 district

8 province

9 issued_dat

10 reference

11 language (English or Khmer)

3_3. Exercise3:
Make the list of fields for the geodatabase.

9

Database design02
Make the list of fields to be in geodatabase.
Plan the data source of each field.

Fields of the geodatabase for CPA and CF

# Field Name Alias Datatype
Data source

Community protected areas (ODC_CPA) Community forestry(ODC_CF)

1

2

3

4

5

6

7

8

9

10

11

12

13

Must include CPA/CF name in English and Khmer.
Must include size (area) information.
Must include administrative information in English or Khmer.
Must include reference document and issued data.
Must include original data source information including 
sequential number for each original data.

3_3. Exercise3:
Make the list of fields for the geodatabase.

10

Database design02
Make the list of fields to be in geodatabase.
Plan the data source of each field.

Fields of the geodatabase for CPA and CF

# Field Name Alias Datatyp
e

Data source

Community protected areas (ODC_CPA) Community forestry(ODC_CF)

1 Name_en Name_en Text name name

2 Name_kh Name_kh Text name (Community protected areas (2006-
2021) (Khmer))

name (Community forestry (2008-2017) 
(Khmer))

3 Size_ha Size_ha Double size_ha size_ha

4 Type_area Type_area Text - -

5 Province Province Text province province

6 District District Text district district

7 Village Village Text village village

8 Commune Commune Text commune commune

9 issued_dat issued_dat Date issued_dat issued_dat

10 Reference Reference Text reference reference

11 Source_id Source_id Text Source_id (newly added) Source_id (newly added)

12 Editor Editor Text - -

3_4. Exercise4:
Create the geodatabase according to your database design.

11

Creation of geodatabase03
Create geodatabase according to the data design.

Fields of the geodatabase for CPA and CF

# Field Name Alias Datatyp
e

Data source

Community protected areas (ODC_CPA) Community forestry(ODC_CF)

1 Name_en Name_en Text name name

2 Name_kh Name_kh Text name (Community protected areas (2006-
2021) (Khmer))

name (Community forestry (2008-2017) 
(Khmer))

3 Size_ha Size_ha Double size_ha size_ha

4 Type_area Type_area Text - -

5 Province Province Text province province

6 District District Text district district

7 Village Village Text village -

8 Commune Commune Text commune commune

9 issued_dat issued_dat Date issued_dat issued_dat

10 Reference Reference Text reference reference

11 Source_id Source_id Text Source_id (newly added) Source_id (newly added)

12 Editor Editor Text - -

3_5. Exercise5:
Decide the flow of data input.

12

Data input04
Decide the flow of data input.
Input feature data by using ArcGIS tools.

POINTS:

Let’s think CPA and CF separately. 

The first step is sequential numbering of each data (Input 
original data source information).

For each data (CPA and CF), (1) Append the original data to 
the geodatabase, and (2) Join tables to input English/Khmer 
name.
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3_5. Exercise5:
Decide the flow of data input.

13

Data input04
Decide the flow of data input.
Input feature data by using ArcGIS tools.

1. Export all ODC data as shapefiles 

2. Sequential numbering of CPA and CF (only one 
data is enough for each)

3. Append features of CPA and CF to the created 
geodatabase separately

4. Convert shapefiles of CPA and CF (Khmer) 
from polygon to point data

5. Spatial join to input name in Khmer

3_6. Exercise6:
Input feature data by using ArcGIS.

14

Data input04
Decide the flow of data input.
Input feature data by using ArcGIS tools.

1. Export all ODC data as shapefiles 

Right-click on layer.

Click “Export Features”.

Input file name.

Field becomes editable.

3_6. Exercise6:
Input feature data by using ArcGIS.

15

Data input04
Decide the flow of data input.
Input feature data by using ArcGIS tools.

2. Sequential numbering of CPA and CF (only one data is enough for each)

Click on “Fields”.

Add one field “Source_id” (Text).

Right-click on “Source_id” field, 
and select “Calculate Field”

“ODC_CPA_”+!map_id!

3_6. Exercise6:
Input feature data by using ArcGIS.

16

Data input04
Decide the flow of data input.
Input feature data by using ArcGIS tools.

3. Append features of CPA and CF to the created geodatabase separately.

Click on “Append”. Input parameters.

Right-click on 
“Calculate Field”.

Input “Type_area” 
(CPA or CF).

3_6. Exercise6:
Input feature data by using ArcGIS.

17

Data input04
Decide the flow of data input.
Input feature data by using ArcGIS tools.

4. Convert shapefiles of CPA and CF (Khmer) from polygon to point data.

All polygon are converted to 
point data.

Click on “Feature To Point”.

3_6. Exercise6:
Input feature data by using ArcGIS.

18

Data input04
Decide the flow of data input.
Input feature data by using ArcGIS tools.

5. Spatial join to input name in Khmer.

Click on “Spatial Join”.

Set the source of “Name_kh” as 
“main.CPAs_kh_point.name”

Khmer name is input.
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Day 03
Correction of attribute information 

by using Excel
2nd Intermediate and Advanced GIS Training

The Project for National and Sub-National Capacity Development for 
Sustainable Natural Resource Management

From 19th August to 23rd August, 2024

Agenda

1. Explanation of the assignment

2. Checking the administrative boundary data

3. Exercise

1. Explanation of the assignment

● Correct the inconsistent attribute information by using Excel;

- Administrative boundary (main_basemap_commune.shp)
* customized for this training.

3

2. Checking the administrative boundary data

4

Open the shapefile and attribute table. By checking “com_name”, write 
down the inconsistent pattern in the following table.

# Inconsistent pattern Example

1 No space in commune name which consists of multiple words. TaVeaengLeu

2

3

4

5

Number of records: 

2. Checking the administrative boundary data

5

# Inconsistent pattern Example

1 No space in commune name which consists of multiple words. TaVeaengLeu

2 There is space before commune name. Kouk Trab

3 The first character is not capital. kandaek, andoung pou

4 All characters are capital. SAMRAONG

5 Including symbols. Boeng Tranh Khang T*

Open the shapefile and attribute table. By checking “com_name”, write 
down the inconsistent pattern in the following table.

Number of records: 1,633 

04

03

02

3. Exercise

6

Export to Excel format01

Decide the flow of correction

Correct the attribute information

Convert the data to shapefile

Export to Excel format.

Decide the flow of correction.

Correct the attribute information according to the flow.
Find out the suitable excel formula for each inconsistent pattern.

Convert the data to shapefile.
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3_1. Exercise1:
Export to Excel format.

7

Export to Excel format01
Export to Excel format.

Click “Table to Excel”.

Input file name 
(CAMSNRM_Commune). Open Excel file.

3_2. Exercise2:
Decide the flow of correction.

8

Decide the flow of correction02
Decide the flow of correction.

# Inconsistent pattern Example

1 No space in commune name which consists of multiple words. TaVeaengLeu

2 There is space before commune name. Kouk Trab

3 The first character is not capital. kandaek, andoung pou

4 All characters are capital. SAMRAONG

5 Including symbols. Boeng Tranh Khang T*

*What’s happen make the first character capital (ex. kandaek Kandaek)
before the correction of spacing (ex. TaVeaengLeu Ta Veaeng Leu)?

“TaVeaengLeu” is amended as “Taveaengleu”.

3_2. Exercise2:
Decide the flow of correction.

9

Decide the flow of correction02
Decide the flow of correction.

# Inconsistent pattern Example

1 No space in commune name which consists of multiple words. TaVeaengLeu

2 There is space before commune name. Kouk Trab

3 The first character is not capital. kandaek, andoung pou

4 All characters are capital. SAMRAONG

5 Including symbols. Boeng Tranh Khang T*

3_3. Exercise3:
Correct the attribute information: Remove unnecessary
spaces

10

Correct the attribute information03
Correct the attribute information according to the flow.
Find out the suitable excel formula for each inconsistent pattern.

# Inconsistent pattern Example

1 There is space before commune name. Kouk Trab

2 No space in commune name which consists of multiple words. TaVeaengLeu

3 The first character is not capital. kandaek, andoung pou

4 All characters are capital. SAMRAONG

5 Including symbols. Boeng Tranh Khang T*

Excel formula: =TRIM(Cell)
https://support.microsoft.com/en-us/office/trim-
function-410388fa-c5df-49c6-b16c-9e5630b479f9

Insert a new column 
“com_name_correct_1”.

Input “=TRIM(select 
“com_name”).

*To select all the records 
easily, let’s use 
“Ctrl+Shift+↓PgDn”.

Function AddSpaces(pValue As String) As String
'Update 20140723
Dim xOut As String
xOut = VBA.Left(pValue, 1)
For i = 2 To VBA.Len(pValue)

xAsc = VBA.Asc(VBA.Mid(pValue, i, 1))
If xAsc >= 65 And xAsc <= 90 Then

xOut = xOut & " " & VBA.Mid(pValue, i, 1)
Else

xOut = xOut & VBA.Mid(pValue, i, 1)
End If

Next
AddSpaces = xOut
End Function

3_3. Exercise3:
Correct the attribute information: Add space between words.

11

Correct the attribute information03
Correct the attribute information according to the flow.
Find out the suitable excel formula for each inconsistent pattern.

# Inconsistent pattern Example

1 There is space before commune name. Kouk Trab

2 No space in commune name which consists of multiple words. TaVeaengLeu

3 The first character is not capital. kandaek, andoung pou

4 All characters are capital. SAMRAONG

5 Including symbols. Boeng Tranh Khang T* Setting VBA module.
Open Excel Options from “File” tab.

Input code and save.

3_3. Exercise3:
Correct the attribute information: Add space between words.

12

Correct the attribute information03
Correct the attribute information according to the flow.
Find out the suitable excel formula for each inconsistent pattern.

# Inconsistent pattern Example

1 There is space before commune name. Kouk Trab

2 No space in commune name which consists of multiple words. TaVeaengLeu

3 The first character is not capital. kandaek, andoung pou

4 All characters are capital. SAMRAONG

5 Including symbols. Boeng Tranh Khang T*

Insert a new column “com_name_correct_2”.

Function AddSpaces(pValue As String) As String
'Update 20140723
Dim xOut As String
xOut = VBA.Left(pValue, 1)
For i = 2 To VBA.Len(pValue)

xAsc = VBA.Asc(VBA.Mid(pValue, i, 1))
If xAsc >= 65 And xAsc <= 90 Then

xOut = xOut & " " & VBA.Mid(pValue, i, 1)
Else

xOut = xOut & VBA.Mid(pValue, i, 1)
End If

Next
AddSpaces = xOut
End Function

Input 
“=AddSpaces(select 
“com_name_correct
_1”)”.

Copy down. 
“Ctrl+Shift+PgDn”

”Ctrl+D”

Setting VBA module.
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3_3. Exercise3:
Correct the attribute information: Capitalize the first character.

13

Correct the attribute information03
Correct the attribute information according to the flow.
Find out the suitable excel formula for each inconsistent pattern.

# Inconsistent pattern Example

1 There is space before commune name. Kouk Trab

2 No space in commune name which consists of multiple words. TaVeaengLeu

3 The first character is not capital. kandaek, andoung pou

4 All characters are capital. SAMRAONG

5 Including symbols. Boeng Tranh Khang T*

Insert a new column 
“com_name_correct_3”.

Input 
“=PROPER(select 
“com_name_correct_2”)
”.

Copy down. 
“Ctrl+Shift+PgDn”

”Ctrl+D”

Excel formula: =PROPER(Cell)
https://support.microsoft.com/en-us/office/proper-
function-52a5a283-e8b2-49be-8506-b2887b889f94

3_3. Exercise3:
Correct the attribute information: Find records

(All characters are capital)

14

Correct the attribute information03
Correct the attribute information according to the flow.
Find out the suitable excel formula for each inconsistent pattern.

# Inconsistent pattern Example

1 There is space before commune name. Kouk Trab

2 No space in commune name which consists of multiple words. TaVeaengLeu

3 The first character is not capital. kandaek, andoung pou

4 All characters are capital. SAMRAONG

5 Including symbols. Boeng Tranh Khang T*

Insert a new column 
“com_name_correct_4”.

Input 
“=EXACT(I2,UPPER(I2)
)”.

Copy down. 
“Ctrl+Shift+PgDn”

”Ctrl+D”

Excel formula: 
=EXACT(Cell, UPPER (Cell))

https://support.microsoft.com/en-us/office/proper-
function-52a5a283-e8b2-49be-8506-b2887b889f94

3_3. Exercise3:
Correct the attribute information: Change to lower character.

15

Correct the attribute information03
Correct the attribute information according to the flow.
Find out the suitable excel formula for each inconsistent pattern.

# Inconsistent pattern Example

1 There is space before commune name. Kouk Trab

2 No space in commune name which consists of multiple words. TaVeaengLeu

3 The first character is not capital. kandaek, andoung pou

4 All characters are capital. SAMRAONG

5 Including symbols. Boeng Tranh Khang T*

Insert a new column 
“com_name_correct_5”.

Select “TRUE”.

Input 
“=PROPER(select 
“com_name”).

Excel formula: =PROPER(Cell)
https://support.microsoft.com/en-us/office/proper-
function-52a5a283-e8b2-49be-8506-b2887b889f94

*Be careful!!
Some records consists of more than two words (Ex. OU RAI).

Select “com_name” column for PROPER formula.

3_3. Exercise3:
Correct the attribute information: Change to lower character.

16

Correct the attribute information03
Correct the attribute information according to the flow.
Find out the suitable excel formula for each inconsistent pattern.

# Inconsistent pattern Example

1 There is space before commune name. Kouk Trab

2 No space in commune name which consists of multiple words. TaVeaengLeu

3 The first character is not capital. kandaek, andoung pou

4 All characters are capital. SAMRAONG

5 Including symbols. Boeng Tranh Khang T*

Select “FALSE” in 
“com_name_correct_4”.

Input “=Select 
“com_name_correct_3””.

Select “All” in 
“com_name_correct_4”, 
and check the result.

3_3. Exercise3:
Correct the attribute information: Remove symbol “*”.

17

Correct the attribute information03
Correct the attribute information according to the flow.
Find out the suitable excel formula for each inconsistent pattern.

# Inconsistent pattern Example

1 There is space before commune name. Kouk Trab

2 No space in commune name which consists of multiple words. TaVeaengLeu

3 The first character is not capital. kandaek, andoung pou

4 All characters are capital. SAMRAONG

5 Including symbols. Boeng Tranh Khang T*

Insert a new column 
“com_name_correct_6”.

Input 
“=SUBSTITUTE(Select 
“com_name_correct_5”).

Copy down. 
“Ctrl+Shift+PgDn”

”Ctrl+D”

Excel formula: 
=SUBSTITUTE(Cell)

https://support.microsoft.com/en-us/office/substitute-
function-6434944e-a904-4336-a9b0-1e58df3bc332

3_3. Exercise3:
Correct the attribute information: Format spacing and copy as value.

18

Correct the attribute information03
Correct the attribute information according to the flow.
Find out the suitable excel formula for each inconsistent pattern.

Insert a new column 
“com_name_correct_fin”.

Input “=TRIM(Select 
“com_name_correct_6”).

Copy down. 
“Ctrl+Shift+PgDn”

”Ctrl+D”

Excel formula: =TRIM(Cell)

Select all the records of 
“com_name_correct_fin” 
column, and copy.

Right click on “com_name” 
column, and Paste Options 
“Values(V)”.
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3_4. Exercise4:
Convert the data to shapefile (Join tables).

19

Convert the data to shapefile04
Convert the data to shapefile.

Open “Excel To Table”

Select the excel file 
which was edited.

Right click on the 
original shapefile, 
and click “Add Join”.

3_4. Exercise4:
Convert the data to shapefile (Calculate fields).

20

Convert the data to shapefile04
Convert the data to shapefile.

Right click on 
“com_name” field and 
select “Calculate Field”.

Right click on the 
shapefile, and click on 
“Remove All Joins”.

21

4. How to find out the excel formula
ChatGPT

Day 04   
How to combine PA data

2nd Intermediate and Advanced GIS Training

The Project for National and Sub-National Capacity Development for 
Sustainable Natural Resource Management

From 19th August to 23rd August, 2024

Agenda

1. Explanation of the assignment

2. Making the workflow of assignment

3. Exercise

1. Explanation of the assignment

● Combine the PA data from five departments of GDNPA as geodatabase format;

3
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04

03

02

2. Making the workflow of assignment

4

Source data check01

Database design

Creation of geodatabase

Data input

Open shapefiles in ArcGIS .
Open attribute tables.
Compare fields among shapefiles.

Make the table of fields to be in geodatabase.
Plan the data source of each field.

Create geodatabase according to the data design.

Decide the flow of data input.
Input feature data by using ArcGIS tools (ex. Append, Join & Relate, etc.)

3_1. Exercise1:
Fill in the following table about fields of each data.

Source data check01
Open shapefiles in ArcGIS.
Open attribute tables.
Compare fields among shapefiles.

3_2. Exercise2:
Make the list of fields for the geodatabase.

6

Database design02
Make the list of fields to be in geodatabase.
Plan the data source of each field.

7

Creation of geodatabase03
Create geodatabase according to the data design.

Subtype

3_2. Exercise2:
Make the list of fields for the geodatabase.

Domain

3_3. Exercise3:
Create the geodatabase according to your database design.

8

Creation of geodatabase03
Create geodatabase according to the data design. 3_4. Exercise4:

Input “Area” by calculate geometry.

9

Data input04
Decide the flow of data input.
Input feature data by using ArcGIS tools.
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3_4. Exercise4:
How to write coding for field calculation (Reclassify).

10

Input “PA_ID” according to “PA_Type” by using field calculation.

Sample code def Reclass(fld):
if fld=='National Park':

return 1
elif fld=='Marine National':

return 2
elif fld=='Wildlife Sanctuary':

return 3
elif fld=='Protected Landscape':

return 4
elif fld=='Multiple Use Areas':

return 5
elif fld=='Ramsar':

return 6
elif fld=='Bioshere Reserve':

return 7
elif fld=='Protected Natural Heritage':

return 8
else:

return 9

*Make code to express “If PA_Type is 

National Park, return NP in PA_ID field”.

Data input04
Decide the flow of data input.
Input feature data by using ArcGIS tools. 3_4. Exercise4:

How to select by location.

11

Data input04
Decide the flow of data input.
Input feature data by using ArcGIS tools.

Select one province from boundary data.

Calculate field to input administrative 
name according to the location.

4. What can we do when error is occurred in ArcGIS?
● Check data source
- Are you using a correct data?

● Check data selection
- Some features are selected or not. 

→If selected, the function is applied only to selected features.

● Check parameter
- Is all the parameter of tool set correctly? 
- No blank for necessary parameter?
- Is arcade/python code correct?

12
*My contact: Shiori Taniguchi (sor.taniguchi@ajiko.co.jp)
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Appendix 5: Multi-copter Drone Operation Training Material  





វគƀបណƎុ ះបǁƎ លƙគȪបេƷƀ លេǵេលីƳរេƙបីƙǇស់ƙដȪនសƙដȪដȪន

គេƙǋងអភវិឌƌន៍សមតƏǊពកƒុងƳរƙគប់ƙគងធនǅǅនធមƗƺតិ
ƙបកបេƽយនរិនƎរǊពេǷǃƒ ក់ƺតនិងិǃƒ ក់េƙƳƳមƺតិ

1

ǋǋតƳិ

2

ƳរែណǆអំំពីវគƀបណƎុ ះបǁƎ ល
ƳរេƙបីƙǇស់ƙដȪនេǷកƒុងកិចƃƳរǉរធនǅនធមƗƺតិ
លទƑផលរពឹំងទុកបǆƐ ប់ពីƳរេǓះេហរីƙដȪន
Ƴរែសƛងយល់អំពីƳរេƙបីƙǇស់ƙដȪន DJI Phantom 4

ƳរេរȢបចំសǋƖ រៈសƙǋប់ƳរេǓះេហរីƙដȪន DJI Phantom 4

ƳរបេងžីតែផនƳរេǓះេហរីƙដȪនេដីមƓផីលិតែផនទីរូបǊពពីេលីǕƳស
Ƴរƙបមូលព័ត៌ǋនទីǂងំភូមិǒȜសƎ និងƳរេƙបីƙǇស់កƒុងែផនទី
Ƴរបេȥƃញទិនƒផលែផនទីƺទƙមង់ Geo-PDF

ƳរដំេណីរƳររូបǊព និងƳរេរȢបចំែផនទីរូបǊពពីƙដȪន
បទពិេǒធន៍ និងƳរយល់ដឹងបែនƏមអំពីƳរេǓះេហរី
ƳរអនុវតƎƳរេǓះេហរីƙដȪនេǷទីǏល
ƳរǏយតៃមƚេǵេលីƳរអនុវតƎន៍

ƳƳរែណǆអំពំវីគƀបណƎុ ះបǁƎ ល ((បនƎ)

Ƴររពំងឹទុក
អƒកចូលរមួǕចេរȢបចំែផនƳរសƙǋប់ƳរេǓះេហរីƙដȪនសƙǋប់ƳរƷរទីǏល
ǕចបȦƅ រƙដȪនេǓះេហរីេƽយសƛ័យƙបវតƎិសƙǋប់Ƴរផលិតែផនទី
និងƳរដំេណីរƳររូបǊពែដលថតេƽយƙដȪនសƙǋប់បេងžតីƺែផនទីរូបǊពថតេƽយ
ƙដȪនែដលǕចេƙបីƙǇស់កƒុងƳរេរȢបចំរǇយƳរណ៍េផƞងៗ។

DoE, ST

3

ƙ Ȫ ƙ ƙ ƒុ Ȣ Ǉ ƞ

DoE, ST

33

េƵលបណំង
អƒកចូលរមួនឹងសិកǜែសƛងយល់អំពីចំេណះដឹងៃនƳរេǓះេហរីƙដȪន DJI Phantom 4 Pro

V2.0 និងƳរដំេណីរƳររូបǊពសƙǋប់េƙបីƙǇស់កƒុងƳរƷរƺក់ែសƎង

ƳƳរេƙបƙីǇស់ƙដȪនេǷកƒុងកចិƃƳរǉរធនǅនធមƗƺតិ

ទទដិƊǊពទូេǵៃនƳរេƙបƙីǇស់ƙដȪនេǷកƒុងកចិƃƳររǉរធនǅនធមƗƺតិ
ƙដȪនǇនតួរǌ៉ងសំƴនេ់ǷƳរƙគប់ƙគងធនǅនធមƗƺតិែដលƙតȪវǇន
េƙបីƙǇស់សƙǋបផ់លិតែផនទី ƳរពិនិតƘនិងƳរǂមƽនធនǅនធមƗƺតិ
ǏǇនផƎល់ទិនƒនយ័សុƙកិត ចǙស់ǎស់ ƺមួយនឹងƳរចំǁយសមរមƘ
េǵេលីទិនƒនយ័ែដលទទួលǇន។

4

ƙដȪនƙតȪវǇនេƙបីƙǇស់សƙǋបƳ់រផលិតែផនទី ƙតȫតពិនិតƘនិងǂមƽនƳរ
Ƴបបំ់ǈƚ ញៃƙពេឈខុីសចǙប់ Ƴរសិកǜអំពីេភƚីងេឆះៃƙព ផលិតែផនទី3D

និងេƙបីƙǇស់េǷកƒុងǒរេពីរភណ័Ƌ ៃƙពេឈី (ឧ. ទីǂងំរបស់េដីមេឈ)ី។

DoE, STDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,  SSSTDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDoooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE SSST

5

ƳƳរេƙបƙីǇស់ƙដȪនេǷកƒុងកចិƃƳរǉរធនǅនធមƗƺតិ ((បនƎ)

ƳរេƙបƙីǇស់ƙដȪនកនƚងមកេǷកƒុងកចិƃƳរǉរធនǅនធមƗƺតិ

Credit: USAID Greening Prey Lang

Credit: news.mongabay.com 6

េេǷកƒុងកិចƃƳរǉរធនǅនធមƗƺតិ ƙដȪនƙតȪវǇនេƙបីƙǇសេ់លមុីខƷរ៖
ពិនិតƘនិងǂមƽនបែƙមបƙមȫល ƙបពន័Ƒេអកូឡូសុី
ពិនិតƘនិងǂមƽនសតƛៃƙព
Ƴរផលិតែផនទីជំរកសតƛៃƙព
ƳរƙតȫតពិនិតƘនិងƳរƳរǉរបទេលƗីស
Ƴរេធƛីែផនទីទំហៃំនេភƚីេឆះៃƙព
និងƳរេធƛីǒរេពីភណ័Ƌ ៃƙពេឈី …។

ƳរេƙបƙីǇស់ƙដȪនេǷកƒុងកចិƃƳរǉរធនǅនធមƗƺតិ (បនƎ)

ƳរេƙបƙីǇស់ƙដȪនកនƚងមកេǷកƒុងកចិƃƳរǉរធនǅនធមƗƺត ិ(បនƎ)
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DoE, ST

7

Othomosaic Contour lines

លលទƑផលរពំងឹទុកបǆƐ ប់ពƳីរេǓះេហរីƙដȪន

Othomosaic

8

លលទƑផលរពំងឹទុកបǆƐ ប់ពƳីរេǓះេហរីƙដȪន ((បនƎ)

រូបǊពបƷƟ ញពបីចƃុបƓនƒǊពៃនទǂីងំែដលǇនថត និǌមƳរៃនទǂីងំែដលǇនថត

9

លលទƑផលរពំងឹទុកបǆƐ ប់ពƳីរេǓះេហរីƙដȪន ((បនƎ)

រូបǊពǊពែដលទទួលǇនពƳីរដេំណីរƳររូបǊពƙដȪន

េƻƗ ះƙដȪន៖ DJI Phantom 4 Pro V2.0

Ǖចថតវដីីអូកƙមិត 4k 60fps

រǇងំƳរǉរឧបសគƀǋន4ទិស
ǋនមុខƷរេǓះǂម ក៏ដូចƺកំណត់ƳរេǓះេហរី
ថƗមយួƙƵប់ǕចេƙបីǇន 30ǆទី
ចǋƂ យƹƂ យអតិបរǋែដលៃដបȦƅ ǕចǊƅ ប់េǵƙដȪន 2km to 5km។

ƳƳរែសƛងយល់អពំƳីរេƙបƙីǇស់ƙដȪន DDJII Phantomm 4

10

េហីហរី

សមតƏǊពរបសƙ់ដȪន

ែែផƒករបសƙ់ដȪន

11

1. េជីងទបល់ំនឹង និងƳេមǍ៉
2. ƙបពន័ƑƳរǉរែផƒកƴងេƙƳម
3. កែនƚងេƽត USB
4. ប៊ូតូងǊƅ ប់
5. កែនƚងƽកេ់មម៉ូរ ី
6. ƙបពន័ƑƳរǉរែផƒកƴងមុខ
7. ƙបពន័ƑƳរǉរ Infrared 
8. ពនƚឺែផƒកƴងមុខ
9. ម៉ូទរ័
10.ǒƚ ប
11. ពនƚឺបƷƟ ញǒƏ នǊពƙដȪន
12. អងែ់តន

13. ƙបពន័ƑƳរǉរែផƒកƴងេƙƳយ
14. ថƗƹƚ តៃវ
15. ប៊ូតុង បឹទ/េបីកថƗ
16. ពនƚឺǒƏ នǊពកƙមិតថƗ

ƳƳរែសƛងយល់អពំƳីរេƙបƙីǇស់ƙដȪន DDJI Phantom 4 (បនƎ)

មមុខƷរៃដបȦƅ

12

1. ប៊ូតុង បឹទ/េបីកៃដបȦƅ
2. ប៊ូតុងƙតឡប់មកផƐះ
3. ដងបȦƅ
4. ពនƚឺǒƏ នǊពៃដបȦƅ
5. ពនƚឺǒƏ នកƙមិតថƗ
6. កែនƚងេƽតបȥƃូ លថƗ
7. ដងេគȢបទូរសពƐ
8. ដងទប់ទូរសពƐ
9. អង់ែតង
10. ដងƳន់

11. ប៊ូតុងបȦƅ ដងទប់ទំនឹង
12. ប៊ូតុងកំណត់ƳេមǍ៉
13. ប៊ូតុងថតវេីដអូ
14. កែនƚងបƎូរមុខƷរេǓះេហរី
15. ប៊ូតុងថតរូប
16. ប៊ូតុងǈơ កƳរេǓះេហរីបេǁƎ ះǕសនƒ (Pause)
17. ប៊ូតុងមុខƷរកំណត់ C1 និង C2 (customizable)
18. កែនƚងǊƅ ប់ USB
19. កែនƚងǊƅ ប់ USB តូច

ƳƳរែសƛងយល់អពំƳីរេƙបƙីǇស់ƙដȪន DDJI Phantom 4 (បនƎ)
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13

មុខƷរƙគប់ƙគងƳរេǓះេហរីលំǆេំដីម៖ Mode 2

ដងបȦƅ ƴងេឆƛងេƙបសីƙǋប់កណំត់កមƕស់ƙដȪន និងែផƒកƴងមុខƙដȪន ចំែណកដងបȦƅ ƴង
ǒƎ សំƙǋប់េǓះេǵមុខ េƙƳយ េឆƛង និងǒƎ ។ំ បូ៊តុងបȦƅ ដងលំនឹងគបឺȦƅ ƳេមǍ៉ែបរេឡងី
េលី/ែបរចុះេƙƳម។

មមុខƷរៃដបȦƅ  ((បនƎ)

ដងបȦƅ ƴងេឆƛង េǵេលី

ចុះេƙƳម

េǵមុខ

េǵេƙƳយ

ែបរេǵែឆƛង      ែបរេǵǒƎ ំ េǵែឆƛង          េǵǒƎ ំ

បូ៊តុងបȦƅ ដងលំដឹងដងបȦƅ ƴងǒƎ ំ

Ƴរែសƛងយល់អពំƳីរេƙបƙីǇស់ƙដȪន DJI Phantom 4 (បនƎ)

14

ជំǓនទី ១៖ ដំេឡងី DJI GO 4 ជំǓនទី ២៖ វេីដអូƳរេƙបីƙǇស់

www.dji.com/phantom-4-pro-v2/info#video

ƳƳរែសƛងយល់អពំƳីរេƙបƙីǇស់ƙដȪន DDJII Phantomm 4 (បនƎ)

ƳរដេំឡងីកមƗវធិសីƙǋប់ƙគប់ƙគងƳរេǓះេហរី

15

ƳƳរែសƛងយល់អពំƳីរេƙបƙីǇស់ƙដȪន DDJII Phantomm 4 (បនƎ)

ƳរដេំឡងីកមƗវធិសីƙǋប់Ƴរេធƛែីផនទី

16

ជំǓនទី ៣៖ ពិនិតƘកƙមតិថƗ

ចុចមួយដងេដមីƓពីិនតិƘថƗ
ចុចមƎងេទȢត និងសងžត់េǕយƺប់ េដីមƓេីបីក/បទឹ

ƳƳរែសƛងយល់អពំƳីរេƙបƙីǇស់ƙដȪន DDJI Phantom 4 (បនƎ)

ƳរƙតȫតពនិតិƘថƗ

17

ជំǓនទី ៤៖ Ƴរបȥƃូ លថƗ

េពលបȥƃូ លថƗេពញ ǏនឹងបឹទƳរបេȥƃញពនƚឺេƽយសƛ័យƙបវតƎិ 

កែនƚងដកថƗ រយៈេពលបȥƃូ ល៖      
ƙបែហល ១េǋ៉ងនិង ២០ǆទី

រយៈេពលបȥƃូ ល៖      
ƙបែហល ៣េǋ៉ងនិង៤០ǆទី

ƳƳរែសƛងយល់អពំƳីរេƙបƙីǇស់ƙដȪន DDJI Phantom 4 (បនƎ)

ƳរƙតȫតពនិតិƘǒកថƗ

18

ជំǓនទី ៥៖ ƳរេរȢបចំៃដបȦƅ ƙដȪន

Ǆញេបីក ចុចេដីមƓǏីេឡងីេលី
ƽក់ទូរសពƐនិងេគȢបេǕយƺប់

Ǌƅ ប់ទូរសពƐƺមយួ USB

េសǏƴƚ ងំ េសǏេខǜយ

ƳƳរែសƛងយល់អពំƳីរេƙបƙីǇស់ƙដȪន DDJI Phantom 4 (បនƎ)

ƳរេរȢបចៃំដបȦƅ រƙដȪន
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19

ជំǓនទី ៦៖ ƳរេរȢបចំƳរេǓះេហរី និងƳរេធƛីបចƃុបƓនƒǊព

ƙបសិនេបីដេំណីរƳរេលីកដបូំង អƒកេƙបីƙǇស់ƙតȪវǋន DJI account និងអីុនេធីែណត

ដកឧបករណ៍ទប់ƳេមǍ៉                                          ចុចបូ៊តុងេបីកៃដបȦƅ  និងƙដȪន                ចុចដំេណីរƳរកមƗវធីិ DJI GO 4

ƳƳរែសƛងយល់អពំƳីរេƙបƙីǇស់ƙដȪន DDJI Phantom 4 (បនƎ)

ƳរƙតȫតមុនេពលេǓះេហរី

20

Ǌƅ ប់ǒƚ បែដលǋនពណ៌េǥƗ
ƺមូយមូ៉ទ័រពណ៌េǥƗ

Ǌƅ ប់ǒƚ បែដលǋនទឹកƙǇក់
ƺមូយមូ៉ទ័រពណ៌ទឹកƙǇក់

មូលǏបȥƃូ លǂមទិសេǮេǒរ និងពិនិ
តƘេឡងីវញិេពលមូលǏេហយី

ƙតȫតពិនិតƘǒƚ បេឡីងវញិមុនេពលƙគប់ƳរេǓះេហីរ
េដីមƓីចǙស់ǃǏƙតȪវǇនǊƅ ប់Ǉនǌ៉ងលơ

ƳƳរែសƛងយល់អពំƳីរេƙបƙីǇស់ƙដȪន DDJI Phantom 4 (បនƎ)

ជំǓនទី ៦៖ ƳរេរȢបចំƳរេǓះេហរី និងƳរេធƛីបចƃុបƓនƒǊព (បនƎ)

ƳរƙតȫតមុនេពលេǓះេហរី (បនƎ)

21

ពិនិតƘ Ready to Go (GPS)
ជំǓនទី ៧៖ ƳរេǓះេហរី

រǇរពណ៌ៃបតងបƷƟ ញេឡីងǋនន័យǃ 
ƙដȪនរចួǍល់សƙǋប់ƳរេǓះេហីរ

Ƴរែសƛងយល់អពំƳីរេƙបƙីǇស់ƙដȪន DJI Phantom 4 (បនƎ)

ƳរƙតȫតមុនេពលេǓះេហរី (បនƎ)

22

េǷកƒុ ង DJI GO 4៖
សȦƈ បȦƅ ƙដȪនេǓះេឡងីេƽយសƛ័យƙបវតƎិ
ǏនឹងេǓះេឡងីកមƕស់ ១.២ែម៉ƙត និងេǷនឹង

សȦƈ បȦƅ ƙដȪនចុះចតេƽយសƛស័ƛ័យƙបវតƎិ
ǏនឹងចុះចតនិងបȥƆប់Ƴរវលិមូ៉ទ័រ

សȦƈ បȦƅ ƙដȪនេǕយƙតឡប់មកវញិេƽយសƛ័យƙបវតƎិ
ចុចǏមƎងេទȢតƙបសិនេបីមិនចង់េǕយƙដȪនƙតឡប់មកវញិ

សȦƈ ƙដȪនកំពុងេǓះេហរី
ƙដȪនគឺកំពុងេǓះេហរីƺមយួǈž យរណប និង
ƳរជំនួយពីƳរបȦƅ ƙតឡប់មកវញិ

សȦƈ បȦƅ ƙដȪនេǕយេǓះǂមមƳរកំណត់
ចុចǏេដីមƓេីǓះǂមƳរកំណត់ ក៏ដូចƺបេȥƅ ȣស
ឧបសគƀេពលេǓះេហរី

សȦƈ បȦƅ ƙដȪនេǕយេǓះǂǂមអƛីមយួ
គូសេលីអƛីែដលចង់េǓះǂម

ƳƳរែសƛងយល់អពំƳីរេƙបƙីǇស់ƙដȪន DDJII Phantomm 4 (បនƎ)

ជំǓនទី ៧៖ ƳរេǓះេហរី (បនƎ)

ƳរƙតȫតមុនេពលេǓះេហរី (បនƎ)

ǄញដងបȦƅ ǄងំពីរេដីមƓបីȥƆប់ប់/ប់/ដំេណីរƳរមូ៉ទ័រ

23

ǒƚ បរបស់ƙដȪនƷយនិងែបកǇក់ សូមកំុេǓះេǷមនសƞេǷជិត
ៃដអƒកបȦƅ ƙដȪនƙតȪវេǷƺប់ƺមួយៃដបȦƅ ƙដȪនƺនិចƃដǍបǁមូ៉ទ័រកំពុងែតវលិ

ǄញដងបȦƅ ƴងេឆƛងេǵេលីយតឺៗេដីមƓេីǓះេឡងី

ǄញដងបȦƅ ƴងេឆƛងេǵេƙƳមយតឺៗេដីមƓេីǓះចុះចត
និងƳន់ǏេǕយƺប់េដីមƓបីȥƆប់មូ៉ទ័រ

េǷកƒុ ង DJI GO 4៖

ƳƳរែសƛងយល់អពំƳីរេƙបƙីǇស់ƙដȪន DDJII Phantomm 4 (បនƎ)

ƳរƙតȫតមុនេពលេǓះេហរី (បនƎ)

ជំǓនទី ៧៖ ƳរេǓះេហរី (បនƎ)

24

បȥƆប់ƙដȪនេǷǉក់កǁƎ លƳរេǓះǓះេហរី៖
ǄញដងបȦƅ ƴងេឆƛងេǵបȥƄ ឹរចួចចចុចបូ៊តុង
ƙតលប់មកវញិ

បȥƆប់ƙដȪនេǷǉក់កǁƎ លƳរេǓះេហរីេǷេពលƳរេǓះេហីហរីǋនបȦƟ  

េǷកƒុ ង DJI GO 4៖

ƳƳរែសƛងយល់អពំƳីរេƙបƙីǇស់ƙដȪន DDJII Phantomm 4 (បនƎ)

ƳរƙតȫតមុនេពលេǓះេហរី (បនƎ)

ជំǓនទី ៧៖ ƳរេǓះេហរី (បនƎ)
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ƳƳរេរȢបចសំǋƖ រៈសƙǋប់ƳរេǓះេហរីƙដȪន DDJII Phantomm 4

១.. ƙតȫតពនិតិƘសǋƖ រៈេǷកƒុងƙបអប់

25 26

ƳƳរេរȢបចសំǋƖ រៈសƙǋប់ƳរេǓះេហរីƙដȪន DDJI Phantom 4 (បនƎ) 

១.. ƙតȫតពនិតិƘសǋƖ រៈេǷកƒុងƙបអប់ (បនƎ)

27

X 5

X 2
X 1

២២..សសǋƖ រៈសƙǋប់ƳរេǓះេហរីបែនƏម
ƳƳរេរȢបចសំǋƖ រៈសƙǋប់ƳរេǓះេហរីƙដȪន DDJII Phantomm 4 (បនƎ)) 

28

OR

GCPs

ƳƳរេរȢបចសំǋƖ រៈសƙǋប់ƳរេǓះេហរីƙដȪន DDJII Phantomm 4 (បនƎ)) 

ƳរេǓះេហីរតƙមȪវកƙមិតលំេអȢងǄប

២..សǋƖ រៈសƙǋប់ƳរេǓះេហរីបែនƏម (បនƎ)

29

ឬ

ƳរǏស់ែវង RTK 

ƳƳរេរȢបចសំǋƖ រៈសƙǋប់ƳរេǓះេហរីƙដȪន DDJII Phantomm 4 (បនƎ)) 

២..សǋƖ រៈសƙǋប់ƳរេǓះេហរីបែនƏម (បនƎ)

30

OR

ចំណុចែដលគួរែតƽក់ GPCs

ទំហដំីេƵលេǮ

GCPs

ƳƳរេរȢបចសំǋƖ រៈសƙǋប់ƳរេǓះេហរីƙដȪន DDJII Phantomm 4 (បនƎ)) 

២..សǋƖ រៈសƙǋប់ƳរេǓះេហរីបែនƏម (បនƎ)

App5-5



ƳƳរបȥƃូ លថƗសƙǋប់េǓះេហរី រកǜទុក នងិដកឹជȥƅូ នន

31

ថƗរបស់ DJI និងបនƏយេƽយសƛ័យƙបវតƎិរហូតដល់ 60% (ƺធមƗǂǏបនƏយេǷេពលរកǜទុកថƗអស់េពល ១០ៃថƂ)
Ƴរបȥƃូ លថƗសƙǋប់េǓះេហរីƙតȪវែតេពញƺនិចƃ 100%

ƳររកǜទុកថƗេƙƳម 60%

Ƴរដឹកជȥƅូ នថƗតិចƺង 50%

ƳរេរȢបចសំǋƖ រៈសƙǋប់ƳរេǓះេហរីƙដȪន DJI Phantom 4 (បនƎ) 

េេƵលƳរណ៍ែណǆƳំរេƙបƙីǇស់ថƗរបស់ƙដȪនេƽយសុវតƏǊិǊព

32

• េពលេƙបƙីǇស់៖ កុំេǕយថƗប៉ះទឹក សូមកុំƽក់ថƗេផƞងេƙǤពីថƗរបស់
DJI សូមកុំេƙបីថƗែដលខូច ឬេǤƎ េពក (េƙចីនƺង 40 អងǜេស)

• េពលកពុំងǒក៖ សូមកុំេƙបីƹƒ ងំǒកថƗƺមួយរថយនƎ សូមដកថƗេពល
បȥƃូ លេពញ សូមកុំǒកថƗǊƚ មៗេពលេǓះេហរីរចួឬថƗេǷេǤƎ

• េពលរកǜទុក៖ សូមទុកេǷជិតៃដេកƗងៗ េǷកែនƚងែដលǋនសីតុណƟ
ǊពេǤƎ មិនƙតȪវដឹកជȥƅូ នថƗƙដȪនែដលខូន ឬកƙមិតថƗេǷេƙចីនƺង 30%

ƳរេរȢបចសំǋƖ រៈសƙǋប់ƳរេǓះេហរីƙដȪន DJII Phantomm 4 (បនƎ)) 

ចចេំណះដងឹទូេǵៃនƳរេƙបƙីǇស់ƙដȪនេដមីƓƙីបមូលទនិនƒន័យពេីលីǕƳស

33

ែផនƳរេǓះេហរី ƳរƸប់យករូបǊព រូបǊពែដលǇនƸប់យករមួ

ƳរបេងžតីែផនƳរេǓះេហរីƙដȪនេដមីƓផីលិតែផនទរូីបǊពពេីលីǕƳស

34

ដំេណីរƳរៃនƳរដំេណីរƳររូបǊពƙដȪនដȪនȪ

លទƑែដលǕចទទួលǇនកមƗវធិីដំេណីររូបǊពƳរេរȢបចំរូបǊព

ចេំណះដងឹទូេǵៃនƳរេƙបƙីǇស់ƙដȪនេដមីƓƙីបមូលទនិƒន័យពេីលីǕƳស (បនƎ))

ƳរបេងžតីែផនƳរេǓះេហរីƙដȪនេដមីƓផីលិតែផនទរូីបǊពពេីលីǕƳស (បនƎ))

ƳƳរផលិតែផនទែីដលǋនកƙមតិលេមơȣតតចិ

35

OR

RTK Surveying

ទិនƒន័យរូបǊពពីƙដȪនគឺǋនǄងំទីǂងំរបស់វតƏុសƏិតេǷ និងកមƕស់ ƙបសិនេបីƳរេǓះេហរីƙតȪវƳរទិនƒ័យកមƕស់
េǷេពលǏស់ែវងេលី GCPs ƙតȪវƙបមូលទិនƒន័យ X Y និងZ

ƳរបេងžតីែផនƳរេǓះេហរីƙដȪនេដមីƓផីលិតែផនទរូីបǊពពេីលីǕƳស (បនƎ))

36

ƳƳរផលិតែផនទែីដលǋនកƙមតិលេមơȣតតចិ ((បនƎ)
កƙមិតលេមơȣង និងǊពƺក់ǎក់  

ƳរបេងžតីែផនƳរេǓះេហរីƙដȪនេដមីƓផីលិតែផនទរូីបǊពពេីលីǕƳស (បនƎ))
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ƳរេƙបីƙǇស់ǊពƙតȫតសីុƵƒ ៃនរូបǊពǇនƙគប់ƙƵន់

ƳƳរកណំត់ǊពƙតȫតសីុƵƒ កƒុងƳរផលិតែផនទី

ƳƳរបេងžតីែផនƳរេǓះេហរីƙដȪនេដមីƓផីលិតែផនទរូីបǊពពពេីលីǕƳស (បនƎ))

កម
ƕស
រ់ូប
Ǌ
ព

ទទឹករូបǊព

ǊពƙតȫតសីុƵƒ ែផƒក
ƴងែគមៃនរូប

ǊពƙតȫតសីុƵƒ ែផƒក
ƴងមុខ

ទីǂងំេǓះេហរី

38

• ǂមរយៈេƵលƳរណ៍Ǐស់ែវងទីǂងំភូមិǒȜសƎរបស់ GSI េǷƙបេទសជបុ៉ន Ǌព
ƙតȫតសីុƵƒ ៃនរូបǊពែដលǌ៉តតិច side overlap 60% និង frontal overlap 80%

• េǷកƒុងេសȢវេǻែណǆរំបស់ Pix4D ǊពƙតȫតសីុƵƒ ៃនរូបǊពែដលǕចេƙបីេលី
ƳរƷរǊគេƙចីនគឺǌ៉ងតិច overlap 60% និង frontal overlap 75%។
ចំេǉះƳរថតរូបេǷកƒុងៃƙព ឬរុកſƺតិƙƳស់ ǊពƙតȫតសីុƵƒ ៃនរូបǊពǌ៉ងតិច
85% ៃន side overlap និង frontal overlap។ កƙមិតǊពចǙស់ GSD ធំƺង
10cm/pix គឺលơបំផុត។ ចំែណកឯៃផƐដីមិនǍបេសƗីƺមួយដំǁǊំពƙតȫតសីុƵƒ ៃន
រូបǊពǌ៉ងតិច 80% ៃន side overlap និង frontal overlap។

ƳរេƙបីƙǇស់ǊពƙតȫតសីុƵƒ ៃនរូបǊពǇនƙគប់ƙƵន់ (បនƎ)

ƳƳរបេងžតីែផនƳរេǓះេហរីƙដȪនេដមីƓផីលិតែផនទរូីបǊពពពេីលីǕƳស (បនƎ))

Ƴរកណំត់ǊពƙតȫតសីុƵƒ កƒុងƳរផលិតែផនទ ី(បនƎ)

39

ƳរថតរូបដំបូលǕƵរ Ƴរេធƛីែផនទី 
3D េǷកƒុងទីƙកȩង តƙមȪវេǕយេǓះ
េហរីǂមែផនƳរេǓះƙកǔចƙតងƀ

ƳរេƙបីƙǇស់ǊពƙតȫតសីុƵƒ ៃនរូបǊពǇនƙគប់ƙƵន់ (បនƎ)

ƳƳរបេងžតីែផនƳរេǓះេហរីƙដȪនេដមីƓផីលិតែផនទរូីបǊពពពេីលីǕƳស (បនƎ))

Ƴរកណំត់ǊពƙតȫតសីុƵƒ កƒុងƳរផលិតែផនទ ី(បនƎ)

40

ƳរេƙបីƙǇស់ǊពƙតȫតសីុƵƒ ៃនរូបǊពǇនƙគប់ƙƵន់ ƺមយួកƙមិតចǙស់ៃនរូបǊព (GSD)

GSD Ƴន់ែតតិចរូបǊពៃនƳរƸប់យកƳន់ែតេƙចីន ទិនƒន័យទទួលǇនƳន់ែតលơ

- ǂមរយៈេƵលƳរណ៍Ǐស់ែវងទីǂងំភូមិǒȜសƎ
របស់ GSI េǷƙបេទសជបុ៉ន ƙបសិនេបីƳរេǓះេហរី
តƙមȪវេលីែផនទីែដលǋនǋƙតƽƊ ន៖
• 1: 250 ƳរថតរូបƙដȪនƙតȪវេƙបី GSD 2cm/pix

• 1: 500 ƳរថតរូបƙដȪនƙតȪវេƙបី GSD 3cm/pix

ƳƳរបេងžតីែផនƳរេǓះេហរីƙដȪនេដមីƓផីលិតែផនទរូីបǊពពពេីលីǕƳស (បនƎ))

Ƴរកណំត់ǊពƙតȫតសីុƵƒ កƒុងƳរផលិតែផនទ ី(បនƎ)

41

A

B

GSD: D: 55cm/pix

GSD: D: 30030cm/pix

ƳរគណǆកƙមិតǊពចǙស់ៃនរូបǊព (GSD) សƙǋប់េƙបីេលីǋƙតƽƊ នែផនទƺីក់ǎក់

ƳƳរបេងžតីែផនƳរេǓះេហរីƙដȪនេដមីƓផីលិតែផនទរូីបǊពពពេីលីǕƳស (បនƎ))

Ƴរកណំត់ǊពƙតȫតសីុƵƒ កƒុងƳរផលិតែផនទ ី(បនƎ)

42

ƙបសិនចង់ផលិតែផនទីរូបǊពពីេលីǕƳសែដលǋនកƙមិតចǙស់ 5cm/pix េតីគួរេǓះកមƕស់បុ៉ǆƗ ន?

GSD Calculator: Click HERE

DJI Phantom 4 Pro V2.0  Specs:

Focal length: 8.6 mm

Sensor width: 12.8333 mm

Image width: 5472 pixels

Image height: 3648 pixels

ƳរគណǆកƙមិតǊពចǙស់ៃនរូបǊព (GSD) សƙǋប់េƙបីេលីǋƙតƽƊ នែផនទƺីក់ǎក់

ƳរបេងžតីែផនƳរេǓះេហរីƙដȪនេដមីƓផីលិតែផនទរូីបǊពពេីលីǕƳស (បនƎ))

Ƴរកណំត់ǊពƙតȫតសីុƵƒ កƒុងƳរផលិតែផនទ ី(បនƎ)
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េលƓȠនƳន់ែតយឺតƳន់ែតចǙស់ែតេពលេǓះƳន់ែតេƙចីន 

ƳរេƙបីƙǇស់េលƓȠនេǓះេហរីǇនƙតឹមƙតȪវ

ƳƳរបេងžតីែផនƳរេǓះេហរីƙដȪនេដមីƓផីលិតែផនទរូីបǊពពពេីលីǕƳស (បនƎ))

Ƴរកណំត់េលƓȠនៃនƳរƸប់យករបូǊព ƳƳរសិកǜពទីǏីល នងិƳរចុះពនិតិƘទǏីល

44

េដីមƓƳីេǓះេហរីƙបកបេƽយសុវតƏǊិពេយងីƙតȪវ៖
• កំណត់ទីǂងំេǓះេហរីចǙសǎ់ស់ េƽយពិនិតƘេមីលǂមរយៈរូបǊពǈž យ
រណប និងចុះេǵទីǂងំǈƐ ល់

• ǒកសួរǕƺƇ ធរǋនសមƏកិិចƃេǷទេីǆះ អនុȦƈ តេិǕយេǓះេហរីែដរឬេទ
• ពិនិតƘេមីលឧបសគƀែដលǕចប៉ះǉលឬ់Ƴររƴំនដល់ƳរេǓះេហរី
• ពិនិតƘេមីលទីǂងំចុះចតǇនƙតឹមƙតȪវ
• ពិនិតƘេមីលǕƳសǅតុ េភƚȣងǅƚ ក់ និងេលƓȠនៃនខƘល់បក់។

ƳƳរបេងžតីែផនƳរេǓះេហរីƙដȪនេដមីƓផីលិតែផនទរូីបǊពពពេីលីǕƳស (បនƎ))

ƳƳរសិកǜពទីǏីល នងិƳរចុះពនិតិƘទǏីល

45

ƳƳរបេងžតីែផនƳរេǓះេហរីƙដȪនេដមីƓផីលិតែផនទរូីបǊពពពេីលីǕƳស (បនƎ))

46

ƳƳរបេងžតីគណនី

ចុច “Sign up”

ចូលេǵƳន៖់ https://www.planet.com/nicfi/

និងបំេពញពត័ǋ៌ន
របស់អƒក

ƳរបេងžតីែផនƳរេǓះេហរីƙដȪនេដមីƓផីលិតែផនទរូីបǊពពេីលីǕƳស (បនƎ))

47

ƳƳរដេំឡងីមុខƷរǄញយក
ែសƛងរកកែនƚងរកǜទុកកមƗវធីិែដលǇនǄញយក៖
%System Drive%\Users\<username>\Documents\ArcGIS\AddIns\ArcGISPro

េបីកកមƗវធីិ
ArcGIS Pro, និងចុច
“Add-In Manager”

សរេសរកែនƚង
រកǜទុក និងចុច 
“Add Folder…”

ƳរបេងžតីែផនƳរេǓះេហរីƙដȪនេដមីƓផីលិតែផនទរូីបǊពពេីលីǕƳស (បនƎ))

48

ƳƳរដេំឡងីមុខƷរǄញយក ((បនƎ)
េបីកកមƗវធីិ ArcGIS Pro មƎងេទȢត រចួចូលេǵ Planet Imagery និង log in

ƳរបេងžតីែផនƳរេǓះេហរីƙដȪនេដមីƓផីលិតែផនទរូីបǊពពេីេលីǕƳស (បនƎ))
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ƳƳរǄញយក
ចុច “Planet Basemaps” និងេƙជីសេរសី “basemaps”

ព័ត៌ǋនបែនƏមអំពីជេƙមីសសូមេǵƳន់: 
https://assets.planet.com/docs/NICFI_Base
map_Spec_Addendum.pdf?utm_source=de
velopers.google.com&utm_medium=referral

ទិនƒន័យែដលេƙបីƺទូេǵ

PS Tropical Normarized Analytic 
Biannual Archive/ Monthly 

Monitoring

PS Tropical Visual Biannual 
Archive/ Monthly 

Monitoring

4 bands (Red, Green, Blue & Nir-
Infrared) with 16 bit

A true color output (Red, 
Green & Blue) with 8 bit

ƳរបេងžតីែផនƳរេǓះេហរីƙដȪនេដមីƓផីលិតែផនទរូីបǊពពេីលីǕƳស (បនƎ))

50

ƳƳរǄញយក ((បនƎ)
េƙជីសេរសី “ជេƙមីសǄញយក” និងេƙបីƙǇស់ទិនƒនយ័វុចិទរ័

ƳរបេងžតីែផនƳរេǓះេហរីƙដȪនេដមីƓផីលិតែផនទរូីបǊពពេីលីǕƳស (បនƎ))

51

ƳƳរǄញយក ((បនƎ)
េƙជីសេរសី “YES” និង ចុច “បǆƐ ប”់

ƳរបេងžតីែផនƳរេǓះេហរីƙដȪនេដមីƓផីលិតែផនទរូីបǊពពេីលីǕƳស (បនƎ))

52

ƳƳរǄញយក ((បនƎ)
ចុច “Find Quads” និងេƙជីសេរសីរូបែដលចងǄ់ញយក

ƳរបេងžតីែផនƳរេǓះេហរីƙដȪនេដមីƓផីលិតែផនទរូីបǊពពេីលីǕƳស (បនƎ))

53

ƳƳរǄញយក ((បនƎ)
បំេពញ “េƻƗ ះ” ចុច “Submit Order” និង “Open Planet Status Panel”

ƳរបេងžតីែផនƳរេǓះេហរីƙដȪនេដមីƓផីលិតែផនទរូីបǊពពេីលីǕƳស (បនƎ))

54

ƳƳរǄញយក ((បនƎ)
ចុច “Downloads” និងបំេពញេƻƗ ះទិនƒនយ័

ƳរបេងžតីែផនƳរេǓះេហរីƙដȪនេដមីƓផីលិតែផនទរូីបǊពពេីលីǕƳស (បនƎ))
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Ǆញចូលទិនƒនយ័Ǆងំអស់េǷេខតƎសƐងឹែƙតង៖
- ទិនƒនយ័រូបǊពǈž យរណប (Planet)
- និងទិនƒនយ័ទឹកពិភពេǎក

ចុច “Yes”

ƳរបេងžតីែផនƳរេǓះេហរីƙដȪនេដមីƓផីលិតែផនទរូីបǊពពេីលីǕƳស (បនƎ))

56

ចូល “Analysis” ចុច “Tools”

Search “Clip”.

េǼ៉ǒƎ ងំេលី “Clip Raster”
និងេƙជីសេរសី “Batch”.

ƳរបេងžតីែផនƳរេǓះេហរីƙដȪនេដមីƓផីលិតែផនទរូីបǊពពេីលីǕƳស (បនƎ))

57

ចុច “Next”.

Ǆញទិនƒនយ័ចូល

េƙជីសេរសីេខតƎ

បƎូរទីǂងំរកǜទុក

ចុច “Run”.

ពិនិតƘ “Use 
Input Features….”.

ƳរបេងžតីែផនƳរេǓះេហរីƙដȪនេដមីƓផីលិតែផនទរូីបǊពពេីលីǕƳស (បនƎ))

58

រូបǊពǈž យរណបែដលǇនƳត់ ទិនƒនយ័ទឹកែដលǇនƳត់

ƳរបេងžតីែផនƳរេǓះេហរីƙដȪនេដមីƓផីលិតែផនទរូីបǊពពេីលីǕƳស (បនƎ))

59

ƳƳរេធƛែីផនទសីƙǋប់េƙបƙីǇស់េǷទǏីល

ƳƳរបេងžតីែផនƳរេǓះេហរីƙដȪនេដមីƓផីលិតែផនទរូីបǊពពពេីលីǕƳស (បនƎ))

60

ƳƳរេធƛែីផនទសីƙǋប់េƙបƙីǇស់េǷទǏីល ((បនƎ)

ƳរបេងžតីែផនƳរេǓះេហរីƙដȪនេដមីƓផីលិតែផនទរូីបǊពពេីលីǕƳស (បនƎ))
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1. បȥƃូ លថƗƙដȪន ទូរសពƐនិងៃដបȦƅ 2. ពិនិតƘេមីលǒƚ ប

4. េធƛីបចƃុបƓនƒǊពេស៊រƙីដȪន និងៃដបȦƅ

3. ពិនិតƘេមីលេមមូ៉រ ី

5. ពិនិតƘេមីលǕƳសǅតុ 6. Calibrate ƙដȪន (ƙបសិនេបីតƙមȪវពី App)

ƳƳរƙតȫតពនិតិƘសǋƖ រៈេǓះេហរីេឡងីវញិ

ƳƳរបេងžតីែផនƳរេǓះេហរីƙដȪនេដមីƓផីលិតែផនទរូីបǊពពពេីលីǕƳស (បនƎ))

Drone Mapping - Software

62

កមƗវធិីេƙបីសƙǋប់ថតរូបេƽយសƛ័យƙបវតƎិេដីមƓផីលិតែផនទីពីេលីǕƳស

Pix4DcaptureDJI Pilot

កមƗវធិីេƵល

DJI Pilot  ƺកមƗវធីសƙǋប់េǓះេហរីថត
រូប ឬផលិតែផនទីរបស់ƙកȩមហុ៊ន DJI 
Pix4Dcapture ƷយƙសȫលេƙបីƙǇស់បុ៉ែនƎ
មិនǋនមុខƷរដំេណីរƳរƙបព័នƑƳរǉរ
របស់ƙដȪន
Ctrl+DJI េƙបីសƙǋប់Ǌƅ ប់ Pix4Dcapture

កមƗវធិីេនះƙតȪវǇនែណǆសំƙǋប់ƳរេǓះ
េហរីេƽយƳរបȦƅ Ƴរថតរូប

Ctrl+DJI

ƳƳរេƙជសីេរសីកមƗវធិី

ƳƳរបេងžតីែផនƳរេǓះេហរីƙដȪនេដមីƓផីលិតែផនទរូីបǊពពពេីលីǕƳស (បនƎ))

63

កមƗវធិីេƵល (បនƎ) 

ƳƳរបេងžតីែផនƳរេǓះេហរីƙដȪនេដមីƓផីលិតែផនទរូីបǊពពពេីលីǕƳស (បនƎ))

ƳរេƙជសីេរសីកមƗវធិ ី(បនƎ)

64

Ƴរកំណត់ែដលែណǆេំǕយេƙបី
កមƗវធីិេƵល (បនƎ)

ƳƳរបេងžតីែផនƳរេǓះេហរីƙដȪនេដមីƓផីលិតែផនទរូីបǊពពពេីលីǕƳស (បនƎ))

ƳរេƙជសីេរសីកមƗវធិ ី(បនƎ)

65

Ƴរកំណត់ែដលែណǆេំǕយេƙបី
កមƗវធីិេƵល (បនƎ)

ƳƳរបេងžតីែផនƳរេǓះេហរីƙដȪនេដមីƓផីលិតែផនទរូីបǊពពពេីលីǕƳស (បនƎ))

ƳរេƙជសីេរសីកមƗវធិ ី(បនƎ)

66

Ƴរកំណត់ែដលែណǆេំǕយេƙបី
កមƗវធីិេƵល (បនƎ)

ƳƳរបេងžតីែផនƳរេǓះេហរីƙដȪនេដមីƓផីលិតែផនទរូីបǊពពពេីលីǕƳស (បនƎ))

ƳរេƙជសីេរសីកមƗវធិ ី(បនƎ)
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កមƗវធីិេƙបីសƙǋប់ថតរូបេƽយសƛយ័ƙបវតƎិេដីមƓផីលិតែផនទីពីេលីǕƳស
ដំេណីរƳរកមƗវធីិ DJI Pilot
េƙជីសេរសី Mission Flight

ƳƳរបេងžតីែផនƳរេǓះេហរីƙដȪនេដមីƓផីលិតែផនទរូីបǊពពពេីលីǕƳស ((បនƎ))

ƳរបេងžតីែផនƳរេǓះេហរី

68

េƙជីសេរសី Create a Route/KML import
កមƗវធីិេƙបីសƙǋប់ថតរូបេƽយសƛយ័ƙបវតƎិេដីមƓផីលិតែផនទីពីេលីǕƳស (បនƎ)

ƳƳរបេងžតីែផនƳរេǓះេហរីƙដȪនេដមីƓផីលិតែផនទរូីបǊពពពេីលីǕƳស (បនƎ))

ƳរបេងžតីែផនƳរេǓះេហរី (បនƎ)

69

េƙជីសេរសីែផនƳរេǓះេហរី Mapping/Waypoint/Linear Flight Mission
កមƗវធីិេƙបីសƙǋប់ថតរូបេƽយសƛយ័ƙបវតƎិេដីមƓផីលិតែផនទីពីេលីǕƳស (បនƎ)

ƳƳរបេងžតីែផនƳរេǓះេហរីƙដȪនេដមីƓផីលិតែផនទរូីបǊពពពេីលីǕƳស (បនƎ))

ƳរបេងžតីែផនƳរេǓះេហរី (បនƎ)

70

ឧǄហរណ៍៖ េƙជីសេរសី Mapping
កមƗវធីិេƙបីសƙǋប់ថតរូបេƽយសƛយ័ƙបវតƎិេដីមƓផីលិតែផនទីពេីលីǕƳស (បនƎ)

ƳƳរបេងžតីែផនƳរេǓះេហរីƙដȪនេដមីƓផីលិតែផនទរូីបǊពពពេីលីǕƳស (បនƎ))

ƳរបេងžតីែផនƳរេǓះេហរី (បនƎ)

71

ចុច edit
េƙជីសេរសី  Camera type
កំណត់Ǉ៉Ǎ៉ែម៉ƙតេǓះេហរី (កមƕស់ƳរេǓះេហរី, ǊពƙតȫតសីុƵƒ ៃនរូបǊព)

កមƗវធីិេƙបីសƙǋប់ថតរូបេƽយសƛយ័ƙបវតƎិេដីមƓផីលិតែផនទីពេីលីǕƳស (បនƎ)

ƳƳរបេងžតីែផនƳរេǓះេហរីƙដȪនេដមីƓផីលិតែផនទរូីបǊពពពេីលីǕƳស (បនƎ))

ƳរបេងžតីែផនƳរេǓះេហរី (បនƎ)

72

មុនេពលេǓះេហរី៖ េǓះេហរីេǷកែនƚងǏលƺនិចƃ ƙបȩងƙបយត័ƒេǷេពលេǓះ
េហរីេǷƹƂ យ កំុេǓះេហរីេǷេពលǕƳសǅតុធំƺង 40 អងǜេស កំុេǓះ
េហរីេǷេពលេលƓȠនខƘល់េលȟនƺង 10m/s

ƳរƙតȫតពិនិតƘមុនƳរេǓះេហរី៖ ƙតȫតពិនិតƘថƗបȥƃូ លǇនេពញ ǒƚ បǄងំបនួ
េǷគុណǊពលơ មូ៉ទ័រមិនǋនឧបសគƀ េធƛƳីរ calibrate ទិសេǷេពលកមƗវធីិ
DJI GO 4 តƙមȪវ និងƳេមǍ៉មិន
េពលេǓះេហរី៖ សូមេǷេǕយƹƚ យពីǒƚ បរបស់ƙដȪន មិនƙតȪវេឆƚីយតបទូរសពƐ អƒក
េǓះេហរីមិនƙតȪវǋនƺតិƙសវងឹ កំឡុងេពលƙតឡប់មកវញិអƒកបȦƅ រǕចដំេឡងីឬ
បនƏយកមƕស់េដីមƓេីគចពីឧបសគƀ កំុេǓះេǷជិតទឹក ែសƛងរកកែនƚងសុវតƏិǊពេǷ
េពលថƗអស់េពក និងេពលបȦƅ ƙតឡប់មកវញិកមƕស់ƙដȪនƙតȪវខƕស់ƺងឧបសគƀ។

ƳƳរបេងžតីែផនƳរេǓះេហរីƙដȪនេដមីƓផីលិតែផនទរូីបǊពពពេីលីǕƳស (បនƎ))

សុវតƏǊិពេǷកែនƚងេǓះេហរី
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ƳរែថǄ៖ំ សូមកំុេƙបីƙǇស់ǒƚ បែបកǇក់ ǕƳសǅតុែដលែណǆេំǕយេǓះេហរីគឺ
ចេǆƚ ះ 22 ដល់ 28 អងǜេស
ែសƛងយល់ពីកែនƚងែដលƙតȪវេǓះេហរីពីចǙប់និងƳរǓƶត់េផƞងៗ

ƳƳរបេងžតីែផនƳរេǓះេហរីƙដȪនេដមីƓផីលិតែផនទរូីបǊពពពេីលីǕƳស (បនƎ))

សុវតƏǊិពេǷកែនƚងេǓះេហរី (បនƎ)

74

មិនƙតȪវេǓះេǷពីេលីឬជិតឧបសគƀរមួǋន ទីǂងំែដលǋនមនុសƞេƙចីន ជិតបេƷƀ លែខƞរេភƚីង េដីមេឈី និងទឹក

ƳƳរបេងžតីែផនƳរេǓះេហរីƙដȪនេដមីƓផីលិតែផនទរូីបǊពពពេីលីǕƳស (បនƎ))

សុវតƏǊិពេǷកែនƚងេǓះេហរី (បនƎ)

75

NOT FOR CHILDREN UNDER THE AGE OF 18. THIS IS NOT A TOY

សូមកុំេǓះេហីរេǷេពលេភƚȣង

េǷេǕយƹƂ យពីǒƚ បរបស់ƙដȪន

ƳƳរបេងžតីែផនƳរេǓះេហរីƙដȪនេដមីƓផីលិតែផនទរូីបǊពពពេីលីǕƳស (បនƎ))

សុវតƏǊិពេǷកែនƚងេǓះេហរី (បនƎ)

7676

សƙǋប់ƳរសិកǜបែនƏម៖ƙ ǜ Ə

DJI Phanom 4 Pro V2.0 Specs: https://www.dji.com/phantom-4-pro-v2/specs

DJI Phanom 4 Pro V2.0  Video: https://www.dji.com/phantom-4-pro-v2/video

DJI Phanom 4 Pro V2.0  User Manual: https://www.dji.com/phantom-4-pro-v2/downloads

77

Ƴរƙបមូលព័ត៌ǋនទǂីងំភូមǒិȜសƎ នងិƳរេƙបƙីǇស់កƒុងែផនទី

1. ចូល “ Properties ”

2. កត់ƙǂទុកទǂីងំភូមǒិȜសƎ
78

ƳƳរƙបមូលព័ត៌ǋនទǂីងំភូមǒិȜសƎ នងិƳរេƙបƙីǇស់កកƒុងែផនទ ី(បនƎ)

ƳរបែមƚងនិǌមƳរ

1. ចុច “ Options ”
2. េƙជីសេរសី Decimal 

Degree និងចុច OK
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ƳƳរƙបមូលព័ត៌ǋនទǂីងំភូមǒិȜសƎ នងិƳរេƙបƙីǇស់កកƒុងែផនទ ី(បនƎ)

ƳរបែមƚងនិǌមƳរ (បនƎ)

3. ចុច “ Add Placement “
4. និងបȥƃូ លទីǂងំភូមǒិȜសƎ

80

ƳƳរƙបមូលព័ត៌ǋនទǂីងំភូមǒិȜសƎ នងិƳរេƙបƙីǇស់កកƒុងែផនទ ី(បនƎ)

5. ចុច “ Options ”

6. េƙជីសេរសី UTM

និងចុច OK

ƳរបែមƚងនិǌមƳរ (បនƎ)

81

ƳƳរƙបមូលព័ត៌ǋនទǂីងំភូមǒិȜសƎ នងិƳរេƙបƙីǇស់កកƒុងែផនទ ី(បនƎ)

ƳរបែមƚងនិǌមƳរ (បនƎ)

7. េǼ៉ǒƎ  ំេƙជីសេរសី “Properties”

82

ƳƳរƙបមូលព័ត៌ǋនទǂីងំភូមǒិȜសƎ នងិƳរេƙបƙីǇស់កកƒុងែផនទ ី(បនƎ)

ƳរបែមƚងនិǌមƳរ (បនƎ)

1. ចុចេលីសȦƈ ទីǂងំ

2. េƙជីសេរសី Lat Lon

83

ƳƳរƙបមូលព័ត៌ǋនទǂីងំភូមǒិȜសƎ នងិƳរេƙបƙីǇស់កកƒុងែផនទ ី(បនƎ)

ƳរបែមƚងនិǌមƳរ (បនƎ)

83

3. ចុចេលីសȦƈ ទីǂងំ

4. ចុចេលី location 

5. បȥƃូ លេលខ Lat Lon

84

ƳƳរƙបមូលព័ត៌ǋនទǂីងំភូមǒិȜសƎ នងិƳរេƙបƙីǇស់កកƒុងែផនទ ី(បនƎ)

ƳរបែមƚងនិǌមƳរ (បនƎ)

6. ចុចេលីសȦƈ ទǂីងំ

7. េƙជីសេរសី UTM
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ƳƳរƙបមូលព័ត៌ǋនទǂីងំភូមǒិȜសƎ នងិƳរេƙបƙីǇស់កកƒុងែផនទ ី(បនƎ)

ƳរបែមƚងនិǌមƳរ (បនƎ)

8. ចុចេលីសȦƈ ទីǂងំ

86

ƳƳរƙបមូលព័ត៌ǋនទǂីងំភូមǒិȜសƎ នងិƳរេƙបƙីǇស់កកƒុងែផនទ ី(បនƎ)

Ƴរបȥƃូ លទិនƒនយ័េǵកƒុងកមƗវធីី GIS 

Point ID X Y
1 609561.63 1495532.94
2 609627.25 1495732.77
3 609401.18 1495827.93
4 609328.05 1495629.51

1. បȥƃូ លទីǂងំភូមǒិȜសƎេǵកƒុងកមƗវធិ ីexcel

2. និងរកǜǏទុកƺទƙមង់ CSV 

87

ƳƳរƙបមូលព័ត៌ǋនទǂីងំភូមǒិȜសƎ នងិƳរេƙបƙីǇស់កកƒុងែផនទ ី(បនƎ)

Ƴរបȥƃូ លទិនƒនយ័េǵកƒុងកមƗវធីី GISS (បនƎ)

3. ដំេណីរƳរកមƗវធិី ArcGIS Pro 4. េƙជីសេរសី Map និងសរេសរេƻƗ ះែផនទី

88

ƳƳរƙបមូលព័ត៌ǋនទǂីងំភូមǒិȜសƎ នងិƳរេƙបƙីǇស់កកƒុងែផនទ ី(បនƎ)

Ƴរបȥƃូ លទិនƒនយ័េǵកƒុងកមƗវធីី GIS (បនƎ)

5. ចុច Data និងេƙជីសេរសីេƻƗ ះទិនƒន័យែដលǇនរកǜទុក

89

ƳƳរƙបមូលព័ត៌ǋនទǂីងំភូមǒិȜសƎ នងិƳរេƙបƙីǇស់កកƒុងែផនទ ី(បនƎ)

Ƴរបȥƃូ លទិនƒនយ័េǵកƒុងកមƗវធីី GIS (បនƎ)

6. េǼ៉ǒƎ េំលីទិនƒន័យ រចួេƙជីសេរសី Display XY Data

7. កំណត់ទីǂងំƽក់ និងេƙជីសេរសី UTM

8. ចុច “OK”

90

ƳƳរƙបមូលព័ត៌ǋនទǂីងំភូមǒិȜសƎ នងិƳរេƙបƙីǇស់កកƒុងែផនទ ី(បនƎ)

Ƴរបȥƃូ លទិនƒនយ័េǵកƒុងកមƗវធីី GIS (បនƎ)
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ƳƳរƙបមូលព័ត៌ǋនទǂីងំភូមǒិȜសƎ នងិƳរេƙបƙីǇស់កកƒុងែផនទ ី(បនƎ)

ƳរបƷƟ ញពីទំហៃំនទីǂងំែដលǇនថតរូប

1. េǷកƒុង View េƙជីសេរសី “Catalog Panel” 92

ƳƳរƙបមូលព័ត៌ǋនទǂីងំភូមǒិȜសƎ នងិƳរេƙបƙីǇស់កកƒុងែផនទ ី(បនƎ)

ƳរបƷƟ ញពីទំហៃំនទីǂងំែដលǇនថតរូប (បនƎ)

2. េǼ៉ǒƎ េំលី Folder ចុច Add Folder Connection និងេƙជីសេរសីកែនƚងែដលផƐុកទនិƒន័យ

93

ƳƳរƙបមូលព័ត៌ǋនទǂីងំភូមǒិȜសƎ នងិƳរេƙបƙីǇស់កកƒុងែផនទ ី(បនƎ)

ƳរបƷƟ ញពីទំហៃំនទីǂងំែដលǇនថតរូប (បនƎ)

3. ចុចេǼ៉ǒƎ កំែនƚងផƐុកទនិƒន័យ េƙជីសេរសី New រចួ Shapefile 94

ƳƳរƙបមូលព័ត៌ǋនទǂីងំភូមǒិȜសƎ នងិƳរេƙបƙីǇស់កកƒុងែផនទ ី(បនƎ)

ƳរបƷƟ ញពីទំហៃំនទីǂងំែដលǇនថតរូប (បនƎ)

4. ƽក់េƻƗ ះទិនƒន័យ និងេƙជីសេរសី UTM រចួចុច RUN

95

ƳƳរƙបមូលព័ត៌ǋនទǂីងំភូមǒិȜសƎ នងិƳរេƙបƙីǇស់កកƒុងែផនទ ី(បនƎ)

ƳរបƷƟ ញពីទំហៃំនទីǂងំែដលǇនថតរូប (បនƎ)

5. ចុចេលីទិនƒន័យ រចួេƙជីសេរសី Edit និងចុច Create
96

ƳƳរƙបមូលព័ត៌ǋនទǂីងំភូមǒិȜសƎ នងិƳរេƙបƙីǇស់កកƒុងែផនទ ី(បនƎ)

ƳរបƷƟ ញពីទំហៃំនទីǂងំែដលǇនថតរូប (បនƎ)

6. គូសជុំវញិទីǂងំ និងចុចេǼ៉េឆƛងពរីដង
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ƳƳរƙបមូលព័ត៌ǋនទǂីងំភូមǒិȜសƎ នងិƳរេƙបƙីǇស់កកƒុងែផនទ ី(បនƎ)

ƳរបƷƟ ញពីទំហៃំនទីǂងំែដលǇនថតរូប (បនƎ)

7. ចុចសȦƈ  និង ចុច Save េដីមƓបីȥƃ ប់ 98

ƳƳរƙបមូលព័ត៌ǋនទǂីងំភូមǒិȜសƎ នងិƳរេƙបƙីǇស់កកƒុងែផនទ ី(បនƎ)

ƳរបƷƟ ញពីទំហៃំនទីǂងំែដលǇនថតរូប (បនƎ)

8. េǼ៉ǒƎ  ំនិងេƙជីសេរសី Attribute Table 

99

ƳƳរƙបមូលព័ត៌ǋនទǂីងំភូមǒិȜសƎ នងិƳរេƙបƙីǇស់កកƒុងែផនទ ី(បនƎ)

ƳរបƷƟ ញពីទំហៃំនទីǂងំែដលǇនថតរូប (បនƎ)

9. ចុច Add 100

ƳƳរƙបមូលព័ត៌ǋនទǂីងំភូមǒិȜសƎ នងិƳរេƙបƙីǇស់កកƒុងែផនទ ី(បនƎ)

ƳរបƷƟ ញពីទំហៃំនទីǂងំែដលǇនថតរូប (បនƎ)

10.បំេពញǉកƘ AREA េƙជីសេរសី Float និង Numeric 

11. ចុច Save េពលរចួǍល់

101

ƳƳរƙបមូលព័ត៌ǋនទǂីងំភូមǒិȜសƎ នងិƳរេƙបƙីǇស់កកƒុងែផនទ ី(បនƎ)

ƳរបƷƟ ញពីទំហៃំនទីǂងំែដលǇនថតរូប (បនƎ)

13. េƙជីសេរសី Area, Hectares, UTM និងចុច OK

12. េǼ៉ǒƎ េំលី AREA េƙជីសេរសី Calculate Geometry

102

ƳƳរេƙបីƙǇសនិ់មិតƎសȦƈ  ((ពណ៌ ទំហ ំនិងƙបេភទែខƞរបǆƐ ត)់

ចុចពីរដងេលីទិនƒនយ័

កែនƚងបƎូរនិមិតƎសȦƈ

Ƴរƙបមូលព័ត៌ǋនទǂីងំភូមǒិȜសƎ នងិƳរេƙបƙីǇស់កƒុងែផនទ ី(បនƎ)
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ƳƳរេƙបីƙǇសមុ់ខƷរបƷƟ ញេƻƗ ះ

េǼ៉ǒƎ េំលីទិនƒនយ័រចួេƙជសីេរសី “Label”

Ƴរƙបមូលព័ត៌ǋនទǂីងំភូមǒិȜសƎ នងិƳរេƙបƙីǇស់កƒុងែផនទ ី(បនƎ)

104

ƳƳរេƙបីƙǇសមុ់ខƷរបƷƟ ញេƻƗ ះ ((បនƎ)

កែនƚងែកែƙបមុខƷរបƷƟ ញ

Field name shown as label

Font and font size

Ƴរƙបមូលព័ត៌ǋនទǂីងំភូមǒិȜសƎ នងិƳរេƙបƙីǇស់កƒុងែផនទ ី(បនƎ)

105

ƳƳរេƙបីƙǇសមុ់ខƷរកំណតែ់ផនទីេលƙីកƽស

េƙជីសេរសីƙបេភទƙកƽស

ចូលេǵ “Insert”
ចុច “New Layout”

«

Ƴរƙបមូលព័ត៌ǋនទǂីងំភូមǒិȜសƎ នងិƳរេƙបƙីǇស់កƒុងែផនទ ី(បនƎ)

106

ƳƳរេƙបីƙǇសមុ់ខƷរកំណតែ់ផនទីេលƙីកƽស((បនƎ)

ចុច “Map Frame” និងេƙជីសេរសី
the current map image.

Ƴរƙបមូលព័ត៌ǋនទǂីងំភូមǒិȜសƎ នងិƳរេƙបƙីǇស់កƒុងែផនទ ី(បនƎ)

107

េƙជីសេរសីƙបេភទƙកǔចƙតងƀ

ចុច “Grid”.

ƳរេƙបីƙǇសមុ់ខƷរកំណតែ់ផនទីេលƙីកƽស(បនƎ)

Ƴរƙបមូលព័ត៌ǋនទǂីងំភូមǒិȜសƎ នងិƳរេƙបƙីǇស់កƒុងែផនទ ី(បនƎ)

108

ƳƳរេƙបីƙǇសមុ់ខƷរកំណតែ់ផនទីេលƙីកƽស((បនƎ)

េǼ៉ǒƎ េំលីƙកǔចƙតងƀ 
និងេƙជីសេរសី “Properties”

ǈƐ ងំែកតƙមȪវƙទងƙ់Ǆយƙកǔចƙតងƀ

Ƴរƙបមូលព័ត៌ǋនទǂីងំភូមǒិȜសƎ នងិƳរេƙបƙីǇស់កƒុងែផនទ ី(បនƎ)
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ƳƳរបេȥƃញទនិƒផលែផនទƺីទƙមង់ GGeo-PDF

ចុច “Flattened 
PDF Map”.

េǷកƒុង “Share”
ចុច “Export map”

110

ƳƳរបេȥƃញទនិƒផលែផនទƺីទƙមង់ GGeo-PDF (បនƎ)

ែកេƻƗ ះទិនƒនយ័

ចុច “Export 
georeference information”

ចុច “Export”.

111

ƳƳរដេំណីរƳររូបǊព នងិƳរេរȢបចែំផនទរូីបǊពពƙីដȪន

• េƙបីƙǇស់កមƗវធិី Pix4D និងអនុវតƎន៍ǂមƳរែណǆំ

112

ƳƳរដេំណីរƳររូបǊព នងិƳរេរȢបចែំផនទរូីបǊពពƙីដȪន ((បនƎ)

• គំរូែផនទែីដលនឹងជនួំសេƽយរូបǊពƙដȪន

113113

ƳƳរពនិតិƘǒƏ នǊពទǂីងំេǓះេហរី

បទពិេǒធន៍ និងƳរយល់ដឹងបែនƏមអំពីƳរអនុវតƎន៍

ពិនិតƘេមលីឧបសគƀែដលេǷជុំវញិ មុន
េពលេǓះេហរី
ƳរេǓះេƽយៃដគឺវធិីǒȜសƎលơែដល
ǕចេƙបីƙǇស់កƒុងƳរពនិតិƘេមលីឧបសគƀ
ែដលេǷខƕស់ƺងែផនƳរេǓះេហរី
ƙតȪវǂមƽនƙដȪនេពលកំពុងេǓះេហរី
េបីǋនឧបសគƀេផƞងចុច RTH 

114114

បទពិេǒធន៍ និងƳរយល់ដឹងបែនƏមអំពីƳរេǓះេហរី(ត)

ƳរបេងžីតែផនƳរǂមរយៈ KML ǇនដំេណីរƳរេǷកƒុង DJI Pilot Ǉនលុះƙǂែត KML 

េǆះǇនរូបǍងមនិបត់ែបនេƙចនី

ƳƳរបេងžតីែផនƳរេǓះេហរីសƙǋប់Ƴរផលិតែផនទី
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ែសƛងយល់អំពីទំǆក់ទនំងកពំស់ Z ែដលនឹងទទួលǇនបǆƐ ប់ពƳីរǏស់ែវង

ƳƳរǏសែ់វងចណុំច GGCPss 

បទពិេǒធន៍ និងƳរយល់ដឹងបែនƏមអំពីƳរេǓះេហរី(ត)
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ƳរǏសែ់វងចណុំច GCPs (បនƎ)

បទពិេǒធន៍ និងƳរយល់ដឹងបែនƏមអំពីƳរេǓះេហរី(ត)
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ƳƳរកណំត់មុខƷរមយួចនំនួ េǷកƒុងកមƗវធិ ីPPix4DD 

បទពិេǒធន៍ និងƳរយល់ដឹងបែនƏមអំពីƳរេǓះេហរី(ត)
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Grid Spacing េƙបីេដីមƓកីណំត់ចǋƂ យរǏង 3D Point Clouds ពីរ
ƙបសិនេបី Grid Spacing ƙតȪវǇនកំណត់េǷចនួំន 100cm។ ǋនន័យǃ ǏƙតȪវ
Ǉនេƙជីសេរសី 3D Point Clouds េរȢងǍល់ 100cm

ƳƳរកណំត់មុខƷរមយួចនំនួ េǷកƒុងកមƗវធិ ីPPix4D 

បទពិេǒធន៍ និងƳរយល់ដឹងបែនƏមអំពីƳរេǓះេហរី(ត)
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Contour Base ƺចំណុចƸប់េផƎីមៃន Contour lines។ ƙបសិនេបី Contour Base ƙតȪវǇនកំណត់
េǷចំនួន ០m។ ǋនន័យǃ ǏƙតȪវǇនƸប់េផƎីមពី 0m េǵ។
Resolution សំេǮេលីǊពចǙស់ និងƳរេƙជីសេរសីǂមៃន Contour lines។ƙបសិនេបី Contour

Base ƙតȪវǇនកំណត់េǷចំនួន 100cm។ ǋនន័យǃ elevation ƙតȪវǇនេរȢងǍល់ 100cm។
Minimum Line Size សំេǮេលីអបƓរǋៃនƳរេƙជីសេរសីែខƞរបǆƐ ត់។ ƙបសិនេបី Minimum Line

Size ƙតȪវǇនកំណត់េǷចំនួន 10m។ ǋនន័យǃ ែខƞបǆƐ ត់ែដលតិចƺង 10m ƙតȪវǇនលប់េƸល។

ƳƳរកណំត់មុខƷរមយួចនំនួ េǷកƒុងកមƗវធិ ីPPix4D 

បទពិេǒធន៍ និងƳរយល់ដឹងបែនƏមអំពីƳរេǓះេហរី(ត)
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