
Appendix 6: Fixed-wing Drone Operation Training Material  
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Appendix 7: Satellite Image Processing and Interpretation Training Material  





គេƙǋងអភិវឌƌន៍សមតƏǊពកƒុងƳរƙគប់ƙគងធនǅǅǅនធមƗƺតិ
ƙបកបេƽយនិរនƎរǊពេǷǃƒ ក់ƺតិ និងǃƒ ក់េƙƳƳƳមƺតិ

(((SNRM)

1

សិƳſ ǒǎសƎីពី ៖ ƳរដំេណីរƳររូបǊពǈž យរណប និងƳរេǓះេហរីƙដȪន/

Training of Satellite Image Processing and Interpretation

2

ǋǋតិƳ//Contentss off Training

ែសƛងយល់អំពីេសǇ៉ល់/Overview of SEPAL

ƙបេភទǈž យរណប/Type of Satellite Imagery

Ƴរបេងžីតគណន/ីCreating User Accounts

• ƳរបេងžីតគណនហីƀូេǓƀ លេអីសអុិនជនី/Creating Google Earth Engine Account

• Ƴរបេងžីតគណនǈីƚ ែនត/Creating NICFI Planet Account

• ƳរបេងžីតគណនេីសǇ៉ល់/Creating SEPAL Account

• ƳរេសƒីរសំុទំហផំƐុករបស់គណនី/Requesting SEPAL Storage

ƳរǄញយករូបǊពǈž យរណប/Downloading Satellite Images

ƳរេƙបីƙǇស់ទិនƒន័យǈž យរណបកƒុងƳរសិកǜពបីែƙមបƙមȫលដី/
Land Cover Change Analysis using Satellite Data

Ƴរបេȥƃញទិនƒន័យƺែផនទ/ីMap Export

ƳរអនុវតƎន៍ƳរដេំណីរƳររូបǊពƙដȪន/Practice Drone Image Processing

3

ែែសƛងយល់អំពីេសǇ៉ល់//Overvieww off SEPAL

- SEPAL: System for Earth Observation Data 
Access, Processing and Analysis for Land 
Monitoring

- It is an open source project allow users to 

understand dynamic of land cover 

changes by accessing to satellite data.

- SEPAL is founded by FAO.

SEPAL S t f E th Ob ti D t

- េសǇ៉ល់ǉកƘេពញƺǊǒរអង់េគƚស៖ 
SEPAL(System for Earth Observation Data 
Access, Processing and Analysis for Land 
Monitoring)

- ǏសំេǮេǵេលីគេƙǋងមួយែដលអនុȦƈ តេǕយអƒក
េƙបីƙǇស់ǕចេƙបីƙǇស់Ǉនេƽយមិនគិតៃថƚ និងអƒក
េƙបីƙǇស់Ǆងំអស់Ǖចែសƛងយល់ពីបែƙមបƙមȫលៃន
គƙមបដីǂមរយៈƳរេƙបីƙǇស់ទិនƒន័យǈž យរណប

- គេƙǋងេសǇ៉ល់គឺƺគេƙǋងែដលេរȢបចំេឡងីេƽយ
អងƀƳរេសƓȣងǕǓរពិភពេǎក (FAO)

ƙបភព៖ (Sepal, 2023)

4

ែែសƛងយល់អំពីេសǇ៉ល់// Overvieww off SEPALL (បនƎ)

- កនƚងមកេសǇ៉ល់ƙតȪវǇនេƙបីƙǇស់ដូចƺ/SEPAL Application៖ 

Forest and Land Monitoring 
for Climate Action

Developing an Innovative Peatlands 
Monitoring System

Integration of SEPAL into Uganda's National
Forest Monitoring System

ƙបភព៖ (FAO, 2023)

5

ែែសƛងយល់អំពីេសǇ៉ល់// Overvieww off SEPALL (បនƎ)

- មុខƷរមួយចំនួនែដលǕចេƙបីƙǇស់Ǉន/SEPAL Function៖
• បងƀុ ំរូបǊពǈž យរណប/Mosaic Satellite Images

• បេងžីតទិនƒន័យេស៊រេីពលេវǎ/Time Series

• បេងžីតទិនƒន័យបែƙមបƙមȫល/Changes

• បេងžីតទិនƒន័យƽស់េតȟន/Alert

ƙបភព៖ (FAO, 2018)

me Series

ges

6

ែែសƛងយល់អំពីេសǇ៉ល់// Overvieww off SEPALL (បនƎ)

- ǈž យរណបែដលǕចេƙបីƙǇស់Ǉនរមួǋន/Accessible Satellite Data៖
• ែលនែសត/Landsat

• ǈƚ ែនត/Planet

• ែសនទីណល/Sentinel-2

ƙបភព៖ (FAO, 2018)
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7

ែែសƛងយល់អំពីេសǇ៉ល់// Overvieww off SEPALL (បនƎ)

- េដីមƓǕីចǄញយកទិនƒន័យǇនអƒកេƙបីƙǇស់ƙតȪវ/To access the data user requires៖
• ចុះេƻƗ ះបេងžីតគណនីេសǇ៉ល់/Register SEPAL account 

• ចុះេƻƗ ះបេងžីតគណនីហƀូេǓƀ លេអីស/Register GEE account 

• ចុះេƻƗ ះបេងžីតគណនីǈƚ ែនត/Register Planet account 

ƙបភព៖ (FAO, 2018)

8

ƙƙបេភទǈž យរណប//Typee off Satellitee Imagery

ែសនទីណល/Sentinel-2

ែលនែសត/Landsat

ǈƚ ែនត/Planet

រូបǊពពីហƀូេǓƀ លេអីស/

Google Earth Image

• កƙមិតចǙស់ ៣០ម/ Resolution 30m

• សƙǋប់ែបន៖ ƙកហម ៃបតង និងេខȢវ/ 
Bands: Blue, Green, Red, NIR, SWIR

• កƙមិតចǙស់ ១០ម/ Resolution 10m

• សƙǋប់ែបន៖ ƙកហម ៃបតង និងេខȢវ/ 
Bands: Blue, Green, Red, NIR

• កƙមិតចǙស់ ៥ម/ Resolution 5m

• សƙǋប់ែបន៖ ƙកហម ៃបតង និងេខȢវ/ 
Bands: Blue, Green, Red, NIR

9

ƙƙបេភទǈž យរណប//Typee off Satellitee Imageryy (បនƎ)

ព័ត៍ǋនបែនƏមអំពីែបន/Additional Band Information

10

ƳƳរបេងžតីគណនី//Creatingg Userr Accounts

- ƳរបេងžីតគណនីហƀូេǓƀ លេអីសអុិនជីន/Google Earth Engine Account Creating៖
• អƒកេƙបីƙǇស់ƙតȪវǋនគណនី ជីែមល/User requires to have Gmail account

• សូមចូលេǵƳន់ជីែមលរបស់អƒកសិន/You have to log in first

• ចូលេǵƳន/់go to earthengine.google.com

• ចុចេលី/Click on : Platform

• រចួេƙជីសេរសី/ Then select: Code Editor

11

Ƴរបេងžតីគណនី/Creatingg Userr Accounts

• េƙជីសេរសីគណន/ីSelect Account

• រចួេƙជីសេរសីǏ/ Then Click on It

12

ƳƳរបេងžតីគណនី//Creatingg Userr Accountss (បនƎ)

SNRM 
snrmtraining@gmail.com
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• េƙជីសេរសី/Select : Sign up here

• េƙជីសេរសីគណន/ីSelect Account

• រចួចុចǉកƘ/Click: Continue 

• រចួបំេពញព័ត៍ǋនរបស់អƒក/ Then fill your information

• រចួចុចǉកƘ/Click: Submit

13

ƳƳរបេងžតីគណនី//Creatingg Userr Accountss (បនƎ)

snrmtraining@gmail.com

14

ƳƳរបេងžតីគណនី//Creatingg Userr Accountss (បនƎ)

- Ƴរបេងžីតគណនីǈƚ ែនត/Planet Account Creating៖
• អƒកេƙបីƙǇស់ƙតȪវǋនគណនី ជីែមល/User require to have Gmail account

• ចូលេǵƳន់ planet.com

• ចុចេលី/Click on : Login

15

ƳƳរបេងžតីគណនី//Creatingg Userr Accountss (បនƎ)

• ចុចេលី/Click on : Sign Up

• ចុចេលី/Click on : Getting Started

• រចួេƙជីសេរសី/ Then select: PROTECTING TROPICAL FORESTS

• ចុចេលី/Click on : SIGN UP
16

ƳƳរបេងžតីគណនី//Creatingg Userr Accountss (បនƎ)

• រចួបំេពញព័ត៍ǋនរបស់អƒក/ Then fill in your information 

• រចួចុចǉកƘ/Click: Submit

17

ƳƳរបេងžតីគណនី//Creatingg Userr Accountss (បនƎ)

• េបីកគណនីជីែមលរបស់អƒក/ Open your Gmail

• រចួចុចǉកƘ/Click: unique profile link

• រចួបំេពញព័ត៍ǋនរបស់អƒក/ Then fill in your information

• រចួចុចǉកƘ/Click: Complete

18

ƳƳរបេងžតីគណនី//Creatingg Userr Accountss (បនƎ)

- ƳរបេងžីតគណនីេសǇ៉ល់/Creating SEPAL Account៖
• អƒកេƙបីƙǇស់ƙតȪវǋនគណនី ជីែមល/User requires to have Gmail account

• ចូលេǵƳន់ sepal.io

• ចុចេលី/Click on : Launch

• រចួេƙជីសេរសី/Then select: Sign Up
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19

ƳƳរបេងžតីគណនី//Creatingg Userr Accountss (បនƎ)

• រចួបំេពញព័ត៍ǋនរបស់អƒក/ Then fill in your information 

• រចួចុចǉកƘ/Click: Sign up

20

ƳƳរបេងžតីគណនី//Creatingg Userr Accountss (បនƎ)

• េបីកគណនីជីែមលរបស់អƒក/ Open your Gmail

• រចួចុចǉកƘ/Click: This

• បȥƃូ លេលខសំƷត/់Ener Password

• រចួចុចǉកƘ/Click: Set password

• រចួចុចǉកƘ/Click: $0/h

• ចុចǉកƘ/Click: Request additional resources

• រចួបំេពញƳរេសƒីរសំុ/Fill request and Apply

21

ƳƳរបេងžតីគណនី//Creatingg Userr Accountss (បនƎ)

22

ƳƳរǄញយករបូǊពǈž យរណប//Downloadingg Satellitee Images

• ចូលេǵƳន់ sepal.io

• ចុចេលី/Click on : Launch

• បំេពញព័ត៍ǋន/ Fill information

• រចួេƙជីសេរសី/Then select: Login

23

- ǈž យរណបែដលǕចេƙបីƙǇស់Ǉនរមួǋន/Accessible Satellite Data៖
• ែលនែសត/Landsat

• ǈƚ ែនត/Planet

• ែសនទីណល/Sentinel-2

ƙបភព៖ (FAO, 2018)

ƳƳរǄញយករបូǊពǈž យរណប//Downloadingg Satellitee Imagess (បនƎ)

24

ƳƳរǄញយករបូǊពǈž យរណប//Downloadingg Satellitee Imagess (បនƎ)

• ចុចǉកƘ/Click: Add receipt

• រចួេƙជីសេរសី/Select: Landsat or Sentinel-2
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ƳƳរǄញយករបូǊពǈž យរណប//Downloadingg Satellitee Imagess (បនƎ)

ǈƐ ងំេសǇ៉ល់/SEPAL

កែនƚងសរេសរេƻƗ ះ/Rename
កែនƚងដំេណីរƳររូបǊព/Process

កែនƚងផƐុកទិនƒន័យ/File
កែនƚងǄញយកទិនƒន័យ/Download

កែនƚងកំណត់ទីǂងំទិនƒន័យ/AOI

កែនƚងកំណត់ƳលបរេិចƄទ/DATE

កែនƚងកំណត់ទិនƒន័យ/SOURCE

កែនƚងកំណត់ǈƐ ងំទិនƒន័យ/SCENES

កែនƚងកំណត់មុខƷរដំេណីរƳរ/COMPOSITE

កែនƚងƙតȫតពិនិតƘដំេណីរƳរ/Tasks

26

ƳƳរǄញយករបូǊពǈž យរណប//Downloadingg Satellitee Imagess (បនƎ)

• ចុចេលី/Click on : AOI

• េƙជីសេរសី/ Select: Select Country/Province (1)

• េƙជីសេរសី/Select: Cambodia

• រចួេƙជីសេរសី/Then select: េខតƎǁមួយ/Province

2266222666

27

ƳƳរǄញយករបូǊពǈž យរណប//Downloadingg Satellitee Imagess (បនƎ)

• ƙបសិនចង់ពƙងីកទីǂងំ/If you want to set buffer

• ចុចǉកƘ/Click on: Next

• ចុចǉកƘ/Click on: More

• រចួេƙជីសេរសី/Then select: ƳលបរេិចƄទ/Date

• ចុចǉកƘ/Click on: Next

• េƙជីសេរសីƙបភពទិនƒន័យ/Select Source: L9/L8 ឬ S2 ឬ L9 ឬ L8

• កំណត់Ǌគរយពពក/Set Cloud Cover %

28

ƳƳរǄញយករបូǊពǈž យរណប//Downloadingg Satellitee Imagess (បនƎ)

- េដីមƓǄីញយក/Downloading Data៖
• ចុចេលី/Click on: 

• េƙជីសេរសីែបន/Select bands 

• កំណត់កƙមិតចǙស់/Set Resolution

• ចុចេលី/Click on: More 

• េƙជីសេរសីេលខ/Select: 100

• ចុចេលី/Click on: Retrieve 

29

ƳƳរǄញយករបូǊពǈž យរណប//Downloadingg Satellitee Imagess (បនƎ)

• ចុចេលី/Click on: 

• សȦƈ ƙគីសǋនន័យǃƳរដំេណីរƳររចួǍល់/Tick mean finished 

• ចុចេលី/Click on: 

• េƙជីសេរសីទិនុƒន័យ/Select data 

• ចុចេលីទិនុƒន័យ /Click on data

• ចុចǄញយក/Click download

30

ƳរǄញយករបូǊពǈž យរណប/Downloadingg Satellitee Imagess (បនƎ)

- ƳរǄញយកទិនƒន័យេƽយេƙបីƙǇស់ទីǂងំខƚួនឯង/

Downloading data using own shapefile៖
• ចូលេǵƳន/់go to earthengine.google.com

• ចុចេលី/Click on : Platform

• រចួេƙជីសេរសី/ Then select: Code Editor
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• េƙជីសេរសីគណន/ីSelect Account

• រចួេƙជីសេរសីǏ/ Then Click on It

31

SNRM 
snrmtraining@gmail.com

ƳរǄញយករបូǊពǈž យរណប/Downloadingg Satellitee Imagess (បនƎ)

• េƙជីសេរសី/Select: Assets

• ចុចǉកƘ/Click on: New

• េƙជីសេរសី/Select: Create legacy home ….

• បំេពញេƻƗ ះ/Type Name

32

ƳƳរǄញយករបូǊពǈž យរណប//Downloadingg Satellitee Imagess (បនƎ)

• ចុចǉកƘ/Click on: New

• េƙជីសេរសី/Select: Shape files

• ចុចǉកƘ/Click on: Select

• េƙជីសេរសីទិនƒ័យ/Select Data (មិនយក/except: .sbx)

• រចួចុច/Click: Open 

• រចួចុច/Click: Upload

33

ƳƳរǄញយករបូǊពǈž យរណប//Downloadingg Satellitee Imagess (បនƎ)

• ចុចេលីទិនƒន័យ/Click data

• ចុចេលី/Click on:

• ƙតឡប់េǵƳន់េសǇ៉ល់វញិ/Back to SEPAL 

34

ƳƳរǄញយករបូǊពǈž យរណប//Downloadingg Satellitee Imagess (បនƎ)

35

ƳƳរǄញយករបូǊពǈž យរណប//Downloadingg Satellitee Imagess (បនƎ)

• ចុចǉកƘ/Click: Add receipt

• រចួេƙជីសេរសី/Select: Landsat or Sentinel-2

36

ƳƳរǄញយករបូǊពǈž យរណប//Downloadingg Satellitee Imagess (បនƎ)

• ចុចេលី/Click on : AOI

• េƙជីសេរសី/ Select: Select From EE Table (2)

• បំេពញទីǂងំǂǍង/File asset

• េƙជីសេរសី/ Select: Included All
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37

ƳƳរǄញយករបូǊពǈž យរណប//Downloadingg Satellitee Imagess (បនƎ)

• ƙបសិនចង់ពƙងីកទីǂងំ/If you want buffer

• ចុចǉកƘ/Click on: Next

• ចុចǉកƘ/Click on: More

• រចួេƙជីសេរសី/Then select: ƳលបរេិចƄទ/Date

• ចុចǉកƘ/Click on: Next

• េƙជីសេរសីƙបភពទិនƒន័យ/Select Source: L9/L8 ឬ S2 ឬ L9 ឬ L8

• កំណត់Ǌគរយពពក/Set Cloud Cover %

38

ƳƳរǄញយករបូǊពǈž យរណប//Downloadingg Satellitee Imagess (បនƎ)

- េដីមƓǄីញយក/Downloading Data៖
• ចុចេលី/Click on: 

• េƙជីសេរសីែបន/Select bands 

• កំណត់កƙមិតចǙស់/Set Resolution

• ចុចេលី/Click on: More 

• េƙជីសេរសីេលខ/Select: 100

• ចុចេលី/Click on: Retrieve

39

ƳƳរǄញយករបូǊពǈž យរណប//Downloadingg Satellitee Imagess (បនƎ)

• ចុចេលី/Click on: 

• សȦƈ ƙគីសǋនន័យǃƳរដំេណីរƳររចួǍល់/Tick mean finished 

• ចុចេលី/Click on: 

• េƙជីសេរសីទិនុƒន័យ/Select data 

• ចុចេលីទិនុƒន័យ /Click on data

• ចុចǄញយក/Click download

40

ƳƳរǄញយករបូǊពǈž យរណប//Downloadingg Satellitee Imagess (បនƎ)

អនុវតƎ/Practice ៖
• ǄញយករូបǊពǈž យរណបៃនƙសȩកǃǔបរǏ៉ិត/់download satellite data of Thalaborivat District:

ែលនែសត8 និងេសនទីណល2/Landsat8 &Sentinel-2

ƳលបរេិចƄទ/Date៖
o ៃថƂទី០១ ែខមកǍ ដល់ ៃថƂទី៣១ ែខមីǆ ƹƒ ២ំ០២២/01Jan-31Mar2022

o និងៃថƂទី០១ ែខមកǍ ដល់ ៃថƂទី៣១ ែខមីǆ ƹƒ ២ំ០២៣/01Jan-31Mar2023

ែបន/Bands: Blue Green Red & Nir

41

ƳƳរេƙបីƙǇស់ទិនƒន័យǈž យរណបកƒុងƳរសិកǜពីបែƙមបƙមȫលលដី//

LLandd Coverr Changee Analysiss usingg Satellitee Data

• ចុចេបីកមƗវធិAីrcGIS Pro/Open ArcGIS Pro: 

42

ƳƳរេƙបីƙǇស់ទិនƒន័យǈž យរណបកƒុងƳរសិកǜពីបែƙមបƙមȫលលដី//

LLandd Coverr Changee Analysiss usingg Satellitee Dataa (បបនƎ)

• ចុចេលី/Click on: Map >> Add Data

• េƙជីសេរសីទិនƒន័យǈž យរណប/ Select satellite data

• ចុច/Click: OK

App7-7



43

ƳƳរេƙបីƙǇស់ទិនƒន័យǈž យរណបកƒុងƳរសិកǜពីបែƙមបƙមȫលលដី//

LLandd Coverr Changee Analysiss usingg Satellitee Dataa (បបនƎ)

• ចុចដកសȦƈ ƙគីស/Click untick

• ចុចេលី/Click on: Map >> Add Data

• ចុចចូលេǵកƒុងែបនែសនទីណល២/Click inside band

• ចុចេលីែបន២/Click on Band2 (red)

• ចុច/Click: OK

• េបីែបបេនះេលីƹƒ មំួយេទȢត/Do it the same for another year

• ចុចេលី/Click on: View>> Geoprocessing>>Toolboxes

• ែសƛងរក/Find: Spatial Analyst tools

• េǷកƒុងǏǋន/Inside there is: Multivariate

• ែសƛងរក/Find: Principle Components

• ចុចេលីǏ/Click on it

44

• េƙជីសេរសីទិនុƒន័យ/Select data

• កំណត់ទីǂងំរកǜទុក/Select storing location

• ចុច/Run 

• ចុចដកសȦƈ ƙគីសេលីលទƑផល/Untick on result 

ƳរេƙបីƙǇស់ទិនƒន័យǈž យរណបកƒុងƳរសិកǜពីបែƙមបƙមȫលលដី/

LLandd Coverr Changee Analysiss usingg Satellitee Dataa (បនƎ)

45

• ចុចេលី/Click on: Map >> Add Data

• ចុចចូលេǵកƒុងលទƑផល/Click inside result

• េƙជីសេរសី/Select: Band 2

• ចុច/Click: OK

ƳƳរេƙបីƙǇស់ទិនƒន័យǈž យរណបកƒុងƳរសិកǜពីបែƙមបƙមȫលលដី//

LLandd Coverr Changee Analysiss usingg Satellitee Data ((បនƎ)

46

• េǼ៉ǒƎ េំលីលទƑផល/Right click on data

• េƙជីសេរសី/Select: Symbology

• េƙជីសេរសីពណ៌/Select color

ƳƳរេƙបីƙǇស់ទិនƒន័យǈž យរណបកƒុងƳរសិកǜពីបែƙមបƙមȫលលដី//

LLandd Coverr Changee Analysiss usingg Satellitee Dataa (បបនƎ)

47

• េǼ៉ǒƎ េំលីលទƑផលរចួយក/Right click on data select: copy

• េǼ៉ǒƎ េំលី Map រចួយក/Right click on Map select: paste

• េǼ៉ǒƎ េំលីǏ/Right click on it

• េƙជីសេរសី/Select: Symbology

• េƙជីសេរសី/Select: Classify

• កំណត់ǃƒ ក/់Set classes

ƳƳរេƙបីƙǇស់ទិនƒន័យǈž យរណបកƒុងƳរសិកǜពីបែƙមបƙមȫលលដី//

LLandd Coverr Changee Analysiss usingg Satellitee Dataa (បបនƎ)

48

ƳƳរេƙបីƙǇស់ទិនƒន័យǈž យរណបកƒុងƳរសិកǜពីបែƙមបƙមȫលលដី//

LLandd Coverr Changee Analysiss usingg Satellitee Dataa (បបនƎ)

ƳរពិនិតƘេមីលលទƑផល/Result Analysis៖
• ចុចǉកƘ/Click: Insert >> New Map (២ដង/2times)

• ចុចេលី/Click: ែបនែសនទីណល/sentinel-2 band

• រចួǄញǏេǵ Map1/ Drag it to Map1

• ចុចេលី/Click: ែបនែសនទីណល/sentinel-2 band

• រចួǄញǏេǵ Map2/ Drag it to Map2
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49

ƳƳរេƙបីƙǇស់ទិនƒន័យǈž យរណបកƒុងƳរសិកǜពីបែƙមបƙមȫលលដី//

LLandd Coverr Changee Analysiss usingg Satellitee Dataa (បបនƎ)

• ចុចǉកƘ/Click: View 

• ចុចេលី/Click: Link Views

• េƙជីសេរសី/Select: Center and Scale

• ចុចេលី/Click: Link Cursors

50

ƳƳរេƙបីƙǇស់ទិនƒន័យǈž យរណបកƒុងƳរសិកǜពីបែƙមបƙមȫលលដី//

LLandd Coverr Changee Analysiss usingg Satellitee Dataa (បបនƎ)

ǂមƳរពិនិតƘេលីរូបǊពǇនបƷƟ ញǃពណ៌ƙកហម និងទង់ែដងគឺសំេǮេលីƳរែƙបƙបȫលƙទង់ƙǄយពីៃƙពេǵមិនែមនៃƙព/

PCA indicates red and orange colors represent the changes of forest to non-forest.  

PCA 2022 2023

51

• ចុចេលី/Click on: View>> Geoprocessing>>Toolboxes

• ែសƛងរក/Find: Spatial Analyst tools

• េǷកƒុងǏǋន/Inside there is: Reclass

• ែសƛងរក/Find: Reclassify

• ចុចេលីǏ/Click on it

• េƙជីសេរសីលទƑផល/Select data

• ចុចេលី/Click on: Classify

• កំណត់ǃƒ ក/់Set classes

• ចុច/Click: OK

ƳƳរេƙបីƙǇស់ទិនƒន័យǈž យរណបកƒុងƳរសិកǜពីបែƙមបƙមȫលលដី//

LLandd Coverr Changee Analysiss usingg Satellitee Dataa (បបនƎ))

52

• បំេពញេលខ/Fill number 

• កំណត់ទីǂងំរកǜទុក/Select storing location

• សរេសរេƻƗ ះ/Rename

• ចុចǉកƘ/Click: Save

• ចុចǉកƘ/Click: Run

• រចួបឹទ/Close: Map1 & Map2

ƳƳរេƙបីƙǇស់ទិនƒន័យǈž យរណបកƒុងƳរសិកǜពីបែƙមបƙមȫលលដី//

LLandd Coverr Changee Analysiss usingg Satellitee Data ((បនƎ)

53

ƳƳរេƙបីƙǇស់ទិនƒន័យǈž យរណបកƒុងƳរសិកǜពីបែƙមបƙមȫលលដី//

LLandd Coverr Changee Analysiss usingg Satellitee Dataa  (បបនƎ)

Ƴរែសƛងរកទីǂងំបែƙមបƙមȫល/Identify changed area៖
• ចុចេលី/Click on: View>> Geoprocessing>>Toolboxes

• ែសƛងរក/Find: Conversion Tools

• េǷកƒុងǏǋន/Inside there is: From Raster

• ែសƛងរក/Find: Raster to Polygon

• ចុចេលីǏ/Click on it

• បȥƃូ នទិនƒន័យ/Input data

• កំណត់ទីǂងំរកǜទុក/Select storing location

• សរេសរេƻƗ ះ/Rename

• ចុចǉកƘ/Click: Save

• ចុចដកសȦƈ ƙគីស/Untick 

• ចុចǉកƘ/Click: Run

Ƴរែសƛងរកទីǂងំបែƙមបƙមȫល/Identify changed area៖
• ចុចេលី/Click on: Map>> Add Data>> ែសƛងរកទិនƒន័យែដលចង់សិកǜ (site data)

• ចុចេលីǏ/Click on it

• ចុច/Click: OK

• ចុចេលីǏ/Click on it

• េƙជីសេរសីពណ៌/Select Color

• ចុច/Click: Apply

• ពƙងីករកទីǂងំែដលែƙបƙបȫល
/Find changed area

54

ƳƳរេƙបីƙǇស់ទិនƒន័យǈž យរណបកƒុងƳរសិកǜពីបែƙមបƙមȫលលដី//

LLandd Coverr Changee Analysiss usingg Satellitee Dataa  (បបនƎ)
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55

ƳƳរេƙបីƙǇស់ទិនƒន័យǈž យរណបកƒុងƳរសិកǜពីបែƙមបƙមȫលលដី//

LLandd Coverr Changee Analysiss usingg Satellitee Dataa  (បបនƎ)

Ƴរែសƛងរកទីǂងំបែƙមបƙមȫល/Identify changed area៖
• ចុចេលី/Click on: Map>> Select

• ចុចេលីទិនƒន័យែដលចង់សិកǜ (click changed data)

• ចុចǒƎ េំលីទិនƒន័យែƙបƙបȫល/Right click on changed data

• េƙជីសេរសី/Select: Data>> Export Feature

• (output) ចុច/Click: Browse

• ែសƛងរកកែនƚងរកǜទុក និងƽក់េƻƗ ះǏ
/ choose folder and rename 

• ចុច/Click: OK (ពីរដង/Twice)

56

ចុច “Map Frame” និងេƙជីសេរសី
the current map image.

Ƴរបេȥƃញទិនƒន័យƺែផនទី/Mapp Export

57

េƙជីសេរសីƙបេភទƙកǔចƙតងƀ

ចុច “Grid”.

Ƴរបេȥƃញទិនƒន័យƺែផនទី/Mapp Exportt (បនƎ)

58

េǼ៉ǒƎ េំលីƙកǔចƙតងƀ 
និងេƙជីសេរសី “Properties”

ǈƐ ងំែកតƙមȪវƙទងƙ់Ǆយƙកǔចƙតងƀ

Ƴរបេȥƃញទិនƒន័យƺែផនទី/Mapp Exportt (បនƎ)

59

ចុច “Flattened 
PDF Map”.

េǷកƒុង “Share”
ចុច “Export map”

Ƴរបេȥƃញទិនƒន័យƺែផនទី/Mapp Exportt (បនƎ)

60

ែកេƻƗ ះទិនƒនយ័

ចុច “Export 
georeference information”

ចុច “Export”.

Ƴរបេȥƃញទិនƒន័យƺែផនទី/Mapp Exportt (បនƎ)
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61

ƳƳរបេȥƃញទិនƒន័យƺែផនទី//Mapp Exportt (បនƎ)

62

ƳƳរចុះពិនិតƘǈƐ ល់េǷទីǏល// Groundd Truth

កំណត់េƵលបំណងៃនƳរចុះេǵទីǏល/Set objective៖
• កƒុងƳរសិកǜេនះេយងីេǈƎ តេលីពីរ៖

• េƙបីƙǇស់ƙដȪនេដីមƓថីតរូបទីǂងំែƙបƙបȫល
• ផលិតែផនទីេƙបȢបេធȢបរូបǊពǈž យរណប និងរូបǊពƙដȪន

63

ƳƳរអនុវតƎន៍ƳរដំេណីរƳររបូǊពƙដȪន//Practicee Dronee Imagee Processing

“រេបៀបដំេណើរǔរទិន�ន័យរូបǫពពី£ដǑន
េǞយេ£បើ£Ǩស់កម¡វិធី ភិច ហ¥ឌី 

(Pix4Dmapper) ”

Ƴរែសƛងរកទំហបំែƙមបƙមȫល/Calculate changed area (បនƎ)៖
• ចុចេលី/Click on: View>> Geoprocessing>>Toolboxes

• ែសƛងរក/Find: Project and Transformations

• េǷកƒុងǏǋន/Inside there is: Raster

• ែសƛងរក/Find: Project

• ចុចេលីǏ/Click on it

• បȥƃូ នទិនƒន័យ/Input data

• កំណត់ទីǂងំរកǜទុក/Select storing location

• សរេសរេƻƗ ះ/Rename

• ចុចǉកƘ/Click: Save

• ចុចេលី/Click: 

• ចូលេǵƳន/់Go to: Project Coordinate System>>UTM>>WGS1984

Northern Hemisphere>>

• ចុចេលីǏ/Click on it

• ចុច/Click: Ok និងចុចǉកƘ/Click: Run
64

ƳរអនុវតƎន៍ƳរដំេណីរƳររបូǊពƙដȪន/Practicee Dronee Imagee Processing(បនƎ)

ƙបសិនេបីអƒកចង់ដឹងទំហ/ំif you want to calculate area

65

Ƴរែសƛងរកទំហបំែƙមបƙមȫល/Calculate changed area (បនƎ)៖
• េǼ៉ǒƎ េំលីលទƑផលរចួយក/Right click on data select: Attribute Table

• ចុចǉកƘ/Click: Add 

• បំេពញេƻƗ ះ/Fill name

• េƙជីសេរសី/Select: Numeric

• ចុចǉកƘ/Click: Save

• ចុចសȦƈ /Click

ƳរអនុវតƎន៍ƳរដំេណីរƳររបូǊពƙដȪន/Practicee Dronee Imagee Processing(បនƎ)

ƙបសិនេបីអƒកចង់ដឹងទំហ/ំif you want to calculate area

66

Ƴរែសƛងរកទំហបំែƙមបƙមȫល/Calculate changed area (បនƎ)៖
• េǼ៉ǒƎ េំលី/Right click: Area

• េƙជីសេរសី/Select: Calculate Geometry

• េƙជីសេរសី/Select: Area

• េƙជីសេរសី/Select: Hectares

• ចុច/Click: OK

ƳរអនុវតƎន៍ƳរដំេណីរƳររបូǊពƙដȪន/Practicee Dronee Imagee Processing(បនƎ)

ƙបសិនេបីអƒកចង់ដឹងទំហ/ំif you want to calculate area
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671. េǷកƒុង View េƙជីសេរសី “Catalog Panel”

Ƴរែសƛងរកទំហបំែƙមបƙមȫល/Calculate changed area (បនƎ)៖

ƳរអនុវតƎន៍ƳរដំេណីរƳររបូǊពƙដȪន/Practicee Dronee Imagee Processing(បនƎ)

ƙបសិនេបីអƒកចង់ដឹងទំហ/ំif you want to calculate area

682. េǼ៉ǒƎ េំលី Folder ចុច Add Folder Connection និងេƙជីសេរសីកែនƚងែដលផƐុកទនិƒន័យ

Ƴរែសƛងរកទំហបំែƙមបƙមȫល/Calculate changed area (បនƎ)៖

ƳរអនុវតƎន៍ƳរដំេណីរƳររបូǊពƙដȪន/Practicee Dronee Imagee Processing(បនƎ)

ƙបសិនេបីអƒកចង់ដឹងទំហ/ំif you want to calculate area

693. ចុចេǼ៉ǒƎ កំែនƚងផƐុកទនិƒន័យ េƙជីសេរសី New រចួ Shapefile 

Ƴរែសƛងរកទំហបំែƙមបƙមȫល/Calculate changed area (បនƎ)៖

ƳរអនុវតƎន៍ƳរដំេណីរƳររបូǊពƙដȪន/Practicee Dronee Imagee Processing(បនƎ)

ƙបសិនេបីអƒកចង់ដឹងទំហ/ំif you want to calculate area

704. ƽក់េƻƗ ះទិនƒន័យ និងេƙជីសេរសី UTM រចួចុច RUN

Ƴរែសƛងរកទំហបំែƙមបƙមȫល/Calculate changed area (បនƎ)៖

ƳរអនុវតƎន៍ƳរដំេណីរƳររបូǊពƙដȪន/Practicee Dronee Imagee Processing(បនƎ)

ƙបសិនេបីអƒកចង់ដឹងទំហ/ំif you want to calculate area

71
5. ចុចេលីទិនƒន័យ រចួេƙជីសេរសី Edit និងចុច Create

Ƴរែសƛងរកទំហបំែƙមបƙមȫល/Calculate changed area (បនƎ)៖

ƳរអនុវតƎន៍ƳរដំេណីរƳររបូǊពƙដȪន/Practicee Dronee Imagee Processing(បនƎ)

ƙបសិនេបីអƒកចង់ដឹងទំហ/ំif you want to calculate area

72
6. គូសជុំវញិទីǂងំ និងចុចេǼ៉េឆƛងពរីដង

Ƴរែសƛងរកទំហបំែƙមបƙមȫល/Calculate changed area (បនƎ)៖

ƳរអនុវតƎន៍ƳរដំេណីរƳររបូǊពƙដȪន/Practicee Dronee Imagee Processing(បនƎ)

ƙបសិនេបីអƒកចង់ដឹងទំហ/ំif you want to calculate area
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737. ចុចសȦƈ  និង ចុច Save េដីមƓបីȥƃ ប់

Ƴរែសƛងរកទំហបំែƙមបƙមȫល/Calculate changed area (បនƎ)៖

ƳរអនុវតƎន៍ƳរដំេណីរƳររបូǊពƙដȪន/Practicee Dronee Imagee Processing(បនƎ)

ƙបសិនេបីអƒកចង់ដឹងទំហ/ំif you want to calculate area

74

Ƴរែសƛងរកទំហបំែƙមបƙមȫល/Calculate changed area (បនƎ)៖
• េǼ៉ǒƎ េំលីលទƑផលរចួយក/Right click on data select: Attribute Table

• ចុចǉកƘ/Click: Add 

• បំេពញេƻƗ ះ/Fill name

• េƙជីសេរសី/Select: Numeric

• ចុចǉកƘ/Click: Save

• ចុចសȦƈ /Click

ƳរអនុវតƎន៍ƳរដំេណីរƳររបូǊពƙដȪន/Practicee Dronee Imagee Processing(បនƎ)

ƙបសិនេបីអƒកចង់ដឹងទំហ/ំif you want to calculate area

75

Ƴរែសƛងរកទំហបំែƙមបƙមȫល/Calculate changed area (បនƎ)៖
• េǼ៉ǒƎ េំលី/Right click: Area

• េƙជីសេរសី/Select: Calculate Geometry

• េƙជីសេរសី/Select: Area

• េƙជីសេរសី/Select: Hectares

• ចុច/Click: OK

ƳរអនុវតƎន៍ƳរដំេណីរƳររបូǊពƙដȪន/Practicee Dronee Imagee Processing(បនƎ)

ƙបសិនេបីអƒកចង់ដឹងទំហ/ំif you want to calculate area

76

77 787878
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Satellite image interpretation card  

 11 / 46 

Land use/cover type Evergreen forest, Biomass range 400 to 500 ton/ha 
Forest inventory information: Forest inventory of Stung Treng province in 2022 
Cluster number 28531 
Plot number 3 
UTM Easting (Zone 48N) 657806 

UTM Northing (Zone 48N) 1585367 

Land use/cover type Evergreen forest 

Disturbance Not disturbed 

Tree canopy density (%) 57 

Above ground biomass (ton/ha) 468 

Date of inventory (dd/mm/yyyy) 10/02/2022 

Satellite image interpretation Key 
Landsat 8/9  

Color/Tone: (Rain season) Brownish yellow-
green, (Dry season) Bright green 

Sentinel-2  
Color/Tone: (Rain season) Brownish yellow-
green, (Dry season) Bright green 
Texture: Overall fluffy 

NICFI Planet Basemap  
Color/Tone: Light green 
Texture: Overall fluffy 

Photo towards Up 

Photo towards the North Photo towards the East 

Photo towards the South Photo towards the West 

Satellite image interpretation card

22 / 46

Landsat 8/9         R,G,B=7,5,4 (SWIR 2, NIR, Red)

End of rain season (October to December 2021) Dry season (January to March 2022)

Sentinel-2          R,G,B 12,8,4 (SWIR 2, NIR, Red)

End of rain season (October to December 2021) Dry season (January to March 2022)

NICFI Planet Basemap      R,G,B 3,2,1 (Red, Green, Blue)

End of rain season (November 2021) Dry season (January to March 2022)

Land cover map 2022 by SERVIR SEA

Satellite image interpretation card

33 / 46

Land use/cover type Evergreen forest, Biomass range 500 to 600 ton/ha
Forest inventory information: Forest inventory of Stung Treng province in 2022
Cluster number 32041
Plot number 2 
UTM Easting (Zone 48N) 657706

UTM Northing (Zone 48N) 1579467

Land use/cover type Evergreen forest

Disturbance Slightly disturbed

Tree canopy density (%) 59

Above ground biomass (ton/ha) 582

Date of inventory (dd/mm/yyyy) 08/02/2022

Satellite image interpretation Key
Landsat 8/9 Color/Tone: (Rain season) 

Brownish yellow-green, (Dry season) Bright 
green 

Sentinel-2
Color/Tone: (Rain season) Brownish yellow-
green, (Dry season) Green
Texture: Overall fluffy

NICFI Planet Basemap
Color/Tone: (Rain season) Vivid blue-green, 
(Dry season) Light green
Texture: Overall fluffy

Photo towards Up

Photo towards the North Photo towards the East

Photo towards the South Photo towards the West

Satellite image interpretation card

44 / 46

Landsat 8/9         R,G,B=7,5,4 (SWIR 2, NIR, Red)

End of rain season (October to December 2021) Dry season (January to March 2022)

Sentinel-2          R,G,B 12,8,4 (SWIR 2, NIR, Red)

End of rain season (October to December 2021) Dry season (January to March 2022)

NICFI Planet Basemap      R,G,B 3,2,1 (Red, Green, Blue)

End of rain season (November 2021) Dry season (January to March 2022)

Land cover map 2022 by SERVIR SEA
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Satellite image interpretation card  

 55 / 46 

Land use/cover type Evergreen forest, Biomass range 600 to 700 ton/ha 
Forest inventory information: Forest inventory of Stung Treng province in 2022 
Cluster number 42595 
Plot number 3 
UTM Easting (Zone 48N) 681806 

UTM Northing (Zone 48N) 1561367 

Land use/cover type Evergreen forest 

Disturbance Moderately disturbed 

Tree canopy density (%) 78 

Above ground biomass (ton/ha) 657 

Date of inventory (dd/mm/yyyy) 11/02/2022 

Satellite image interpretation Key 
Landsat 8/9  

Color/Tone: Brownish green 

Sentinel-2  
Color/Tone: Brownish green 
Texture: Overall fluffy 

NICFI Planet Basemap  
Color/Tone: (Rain season) Grayish light pink, 
(Dry season) Light green 
Texture: Overall fluffy 

Photo towards Up 

Photo towards the North Photo towards the East 

Photo towards the South Photo towards the West 

Satellite image interpretation card

66 / 46

Landsat 8/9         R,G,B=7,5,4 (SWIR 2, NIR, Red)

End of rain season (October to December 2021) Dry season (January to March 2022)

Sentinel-2          R,G,B 12,8,4 (SWIR 2, NIR, Red)

End of rain season (October to December 2021) Dry season (January to March 2022)

NICFI Planet Basemap      R,G,B 3,2,1 (Red, Green, Blue)

End of rain season (November 2021) Dry season (January to March 2022)

Land cover map of 2022 by SERVIR SEA

Satellite image interpretation card  

 77 / 46 

Land use/cover type Deciduous forest, Biomass range More than 300 ton/ha 
Forest inventory information: Forest inventory of Stung Treng province in 2022 
Cluster number 46099 
Plot number 2 
UTM Easting (Zone 48N) 675706 

UTM Northing (Zone 48N) 1555467 

Land use/cover type Deciduous forest 

Disturbance Moderately disturbed 

Tree canopy density (%) 78 

Above ground biomass (ton/ha) 319 

Date of inventory (dd/mm/yyyy) 10/02/2022 

Satellite image interpretation Key 
Landsat 8/9  

Color/Tone: Brownish green 

Sentinel-2  
Color/Tone: Brownish green 
Texture: Granular tree crowns visible 

NICFI Planet Basemap  
Color/Tone: (Rain season) Between gray and 
dark brown, (Dry season) White 
Texture: Granular tree crowns visible 

Photo towards Up 

Photo towards the North Photo towards the East 

Photo towards the South Photo towards the West 

Satellite image interpretation card

88 / 46

Landsat 8/9         R,G,B=7,5,4 (SWIR 2, NIR, Red)

End of rain season (October to December 2021) Dry season (January to March 2022)

Sentinel-2          R,G,B 12,8,4 (SWIR 2, NIR, Red)

End of rain season (October to December 2021) Dry season (January to March 2022)

NICFI Planet Basemap      R,G,B 3,2,1 (Red, Green, Blue)

End of rain season (November 2021) Dry season (January to March 2022)

Land cover map 2022 by SERVIR SEA
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Satellite image interpretation card  

 99 / 46 

Land use/cover type Semi-evergreen forest, Biomass range 100 to 200 ton/ha 
Forest inventory information: Forest inventory of Stung Treng province in 2022 
Cluster number 53095 
Plot number 3 
UTM Easting (Zone 48N) 651806 

UTM Northing (Zone 48N) 1543367 

Land use/cover type Semi-evergreen forest 

Disturbance Not disturbed 

Tree canopy density (%) 71 

Above ground biomass (ton/ha) 123 

Date of inventory (dd/mm/yyyy) 04/02/2022 

Satellite image interpretation Key 
Landsat 8/9  

Color/Tone: Brownish green 
Sentinel-2  

Color/Tone: Brownish green 
Texture: Granular tree crowns are visible, 
and the overall appearance is rough. 

NICFI Planet Basemap  
Color/Tone: (Dry season) Dark green 
Texture: Granular tree crowns are visible, 
and the overall appearance is rough. 

Photo towards Up 

Photo towards the North Photo towards the East 

Photo towards the South Photo towards the West 

Satellite image interpretation card

110 / 46

Landsat 8/9         R,G,B=7,5,4 (SWIR 2, NIR, Red)

End of rain season (October to December 2021) Dry season (January to March 2022)

Sentinel-2          R,G,B 12,8,4 (SWIR 2, NIR, Red)

End of rain season (October to December 2021) Dry season (January to March 2022)

NICFI Planet Basemap      R,G,B 3,2,1 (Red, Green, Blue)

End of rain season (November 2021) Dry season (January to March 2022)

Land cover map 2022 by SERVIR SEA

Satellite image interpretation card  

 111 / 46 

Land use/cover type Deciduous forest, Biomass range 100 to 200 ton/ha 
Forest inventory information: Forest inventory of Stung Treng province in 2022 
Cluster number 56587 
Plot number 3 
UTM Easting (Zone 48N) 633806 

UTM Northing (Zone 48N) 1537367 

Land use/cover type Deciduous forest 

Disturbance Moderately disturbed 

Tree canopy density (%) 49 

Above ground biomass (ton/ha) 170 

Date of inventory (dd/mm/yyyy) 14/02/2022 

Satellite image interpretation Key 

Landsat 8/9  

Color/Tone: Yellowish green with a brownish tint 

Sentinel-2  

Color/Tone: Yellowish green with a brownish tint 

Texture: The tree crowns appear granular, giving 

an overall rough appearance. 

NICFI Planet Basemap  

Color/Tone: (Dry season) Gray 

Texture: The tree crowns appear granular, giving 

an overall rough appearance. 

Photo towards Up 

Photo towards the North Photo towards the East 

Photo towards the South Photo towards the West 

Satellite image interpretation card

112 / 46

Landsat 8/9         R,G,B=7,5,4 (SWIR 2, NIR, Red)

End of rain season (October to December 2021) Dry season (January to March 2022)

Sentinel-2          R,G,B 12,8,4 (SWIR 2, NIR, Red)

End of rain season (October to December 2021) Dry season (January to March 2022)

NICFI Planet Basemap      R,G,B 3,2,1 (Red, Green, Blue)

End of rain season (November 2021) Dry season (January to March 2022)

Land cover map 2022 by SERVIR SEA
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Satellite image interpretation card  

 113 / 46 
 

Land use/cover type Evergreen forest, Biomass range Less than 100 ton/ha 
Forest inventory information: Forest inventory of Stung Treng province in 2022 
Cluster number 56617 
Plot number 1 
UTM Easting (Zone 48N) 663706 

UTM Northing (Zone 48N) 1537367 

Land use/cover type Evergreen forest 

Disturbance Moderately disturbed 

Tree canopy density (%) 71 

Above ground biomass (ton/ha) 55 

Date of inventory (dd/mm/yyyy) 02/02/2022 

Satellite image interpretation Key 

Landsat 8/9  

Color/Tone: Yellowish-green with a brownish tint 

Sentinel-2  

Color/Tone: Bright yellow-green 

Texture: The tree crowns appear granular, giving 

an overall rough appearance. 

NICFI Planet Basemap  

Color/Tone: (Rain season) Deep green, (Dry 

season) Light green 

Texture: The tree crowns appear granular, giving 

an overall rough appearance. 

Photo towards Up 

 

Photo towards the North 

 

Photo towards the East 

 
Photo towards the South 

 

Photo towards the West 

 

Satellite image interpretation card

114 / 46

Landsat 8/9                                                    R,G,B=7,5,4 (SWIR 2, NIR, Red)

End of rain season (October to December 2021) Dry season (January to March 2022)

Sentinel-2                                                     R,G,B 12,8,4 (SWIR 2, NIR, Red)

End of rain season (October to December 2021) Dry season (January to March 2022)

NICFI Planet Basemap                                           R,G,B 3,2,1 (Red, Green, Blue)

End of rain season (November 2021) Dry season (January to March 2022)

Land cover map 2022 by SERVIR SEA

Satellite image interpretation card  

 115 / 46 
 

Land use/cover type Evergreen forest, Biomass range More than 700 ton/ha 
Forest inventory information: Forest inventory of Stung Treng province in 2022 
Cluster number 56623 
Plot number 2 
UTM Easting (Zone 48N) 669706 

UTM Northing (Zone 48N) 1537467 

Land use/cover type Evergreen forest 

Disturbance Not disturbed 

Tree canopy density (%) 69 

Above ground biomass (ton/ha) 917 

Date of inventory (dd/mm/yyyy) 30/01/2022 

Satellite image interpretation Key 
Landsat 8/9  

Color/Tone: Yellow-green 
Sentinel-2  

Color/Tone: Bright yellow-green 
Texture: The tree crowns vary in size, giving 
an overall rough appearance. 

NICFI Planet Basemap  
Color/Tone: Blue-green mixed with gray 
Texture: The tree crowns vary in size, giving 
an overall rough appearance. 

Photo towards Up 

 

Photo towards the North 

 

Photo towards the East 

 
Photo towards the South 

 

Photo towards the West 

 

Satellite image interpretation card

116 / 46

Landsat 8/9                                                    R,G,B=7,5,4 (SWIR 2, NIR, Red)

End of rain season (October to December 2021) Dry season (January to March 2022)

Sentinel-2                                                     R,G,B 12,8,4 (SWIR 2, NIR, Red)

End of rain season (October to December 2021) Dry season (January to March 2022)

NICFI Planet Basemap                                           R,G,B 3,2,1 (Red, Green, Blue)

End of rain season (November 2021) Dry season (January to March 2022)

Land cover map 2022 by SERVIR SEA
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Satellite image interpretation card  

 117 / 46 
 

Land use/cover type Evergreen forest, Biomass range 100 to 200 ton/ha 
Forest inventory information: Forest inventory of Stung Treng province in 2022 
Cluster number 60109 
Plot number 1 
UTM Easting (Zone 48N) 645706 

UTM Northing (Zone 48N) 1531367 

Land use/cover type Evergreen forest 

Disturbance Not disturbed 

Tree canopy density (%) 65 

Above ground biomass (ton/ha) 159 

Date of inventory (dd/mm/yyyy) 03/02/2022 

Satellite image interpretation Key 
Landsat 8/9  

Color/Tone: Green with a brownish tint 
Sentinel-2  

Color/Tone: Green with a brownish tint 
Texture: Appears overall rough. 

NICFI Planet Basemap  
Color/Tone: (Rain season) Brick red, (Dry 
season) Dark green 
Texture: Appears overall rough. 

Photo towards Up 

 

Photo towards the North 

 

Photo towards the East 

 
Photo towards the South 

 

Photo towards the West 

 

Satellite image interpretation card

118 / 46

Landsat 8/9                                                    R,G,B=7,5,4 (SWIR 2, NIR, Red)

End of rain season (October to December 2021) Dry season (January to March 2022)

Sentinel-2                                                     R,G,B 12,8,4 (SWIR 2, NIR, Red)

End of rain season (October to December 2021) Dry season (January to March 2022)

NICFI Planet Basemap                                           R,G,B 3,2,1 (Red, Green, Blue)

End of rain season (November 2021) Dry season (January to March 2022)

Land cover map 2022 by SERVIR SEA

Satellite image interpretation card  

 119 / 46 
 

Land use/cover type Semi-evergreen forest, Biomass range Less than 100 ton/ha 
Forest inventory information: Forest inventory of Stung Treng province in 2022 
Cluster number 60127 
Plot number 1 
UTM Easting (Zone 48N) 663706 

UTM Northing (Zone 48N) 1531367 

Land use/cover type Semi-evergreen forest 

Disturbance Slightly disturbed 

Tree canopy density (%) 72 

Above ground biomass (ton/ha) 56 

Date of inventory (dd/mm/yyyy) 03/02/2022 

Satellite image interpretation Key 

Landsat 8/9  

Color/Tone: Yellowish green with a brownish tint 

Sentinel-2  

Color/Tone: Yellowish green with a brownish tint 

Texture: The tree crowns are not distinct, giving 

an overall flat appearance. 

NICFI Planet Basemap  

Color/Tone: (Rain season) Blue-green, (Dry season) 

Bright yellow-green 

Texture: The tree crowns are not distinct, giving 

an overall flat appearance. 

Photo towards Up 

 

Photo towards the North 

 

Photo towards the East 

 
Photo towards the South 

 

Photo towards the West 

 

Satellite image interpretation card

220 / 46

Landsat 8/9                                                    R,G,B=7,5,4 (SWIR 2, NIR, Red)

End of rain season (October to December 2021) Dry season (January to March 2022)

Sentinel-2                                                     R,G,B 12,8,4 (SWIR 2, NIR, Red)

End of rain season (October to December 2021) Dry season (January to March 2022)

NICFI Planet Basemap                                           R,G,B 3,2,1 (Red, Green, Blue)

End of rain season (November 2021) Dry season (January to March 2022)

Land cover map 2022 by SERVIR SEA
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Satellite image interpretation card  

 221 / 46 

Land use/cover type Deciduous forest, Biomass range Less than 100 ton/ha 
Forest inventory information: Forest inventory of Stung Treng province in 2022 
Cluster number 63643 
Plot number 1 
UTM Easting (Zone 48N) 669706 

UTM Northing (Zone 48N) 1525367 

Land use/cover type Deciduous forest 

Disturbance Not disturbed 

Tree canopy density (%) 61 

Above ground biomass (ton/ha) 58 

Date of inventory (dd/mm/yyyy) 01/02/2022 

Satellite image interpretation Key 
Landsat 8/9  

Color/Tone: Pink 
Sentinel-2  

Color/Tone: Yellow-green mixed with pink 
Texture: The tree crowns are not distinct, 
giving a flat appearance. 

NICFI Planet Basemap  
Color/Tone: White 
Texture: The tree crowns are not distinct, 
giving a flat appearance. 

Photo towards Up 

Photo towards the North Photo towards the East 

Photo towards the South Photo towards the West 

Satellite image interpretation card

222 / 46

Landsat 8/9         R,G,B=7,5,4 (SWIR 2, NIR, Red)

End of rain season (October to December 2021) Dry season (January to March 2022)

Sentinel-2          R,G,B 12,8,4 (SWIR 2, NIR, Red)

End of rain season (October to December 2021) Dry season (January to March 2022)

NICFI Planet Basemap      R,G,B 3,2,1 (Red, Green, Blue)

End of rain season (November 2021) Dry season (January to March 2022)

Land cover map 2022 by SERVIR SEA

Satellite image interpretation card  

 223 / 46 

Land use/cover type Grassland, Biomass range  ton/ha 
Forest inventory information: Forest inventory of Stung Treng province in 2022 
Cluster number 67069 
Plot number 3 
UTM Easting (Zone 48N) 585806 

UTM Northing (Zone 48N) 1519367 

Land use/cover type Grassland 

Disturbance Moderately disturbed 

Tree canopy density (%) 11 

Above ground biomass (ton/ha) 0 

Date of inventory (dd/mm/yyyy) 27/03/2022 

Satellite image interpretation Key 
Landsat 8/9  

Color/Tone: Bright yellow-green 
Sentinel-2  

Color/Tone: Bright yellow-green 
Texture: Appears overall smooth, like a 
carpet. 

NICFI Planet Basemap  
Color/Tone Deep green 
Texture: Appears overall smooth, like a 
carpet. 

Photo towards Up 

Photo towards the North Photo towards the East 

Photo towards the South Photo towards the West 

Satellite image interpretation card

224 / 46

Landsat 8/9         R,G,B=7,5,4 (SWIR 2, NIR, Red)

End of rain season (October to December 2021) Dry season (January to March 2022)

Sentinel-2          R,G,B 12,8,4 (SWIR 2, NIR, Red)

End of rain season (October to December 2021) Dry season (January to March 2022)

NICFI Planet Basemap      R,G,B 3,2,1 (Red, Green, Blue)

End of rain season (November 2021) Dry season (January to March 2022)

Land cover map 2022 by SERVIR SEA

App7-19



Satellite image interpretation card  

 225 / 46 

Land use/cover type Cropland, Biomass range  ton/ha 
Forest inventory information: Forest inventory of Stung Treng province in 2022 
Cluster number 70591 
Plot number 1 
UTM Easting (Zone 48N) 597706 

UTM Northing (Zone 48N) 1513367 

Land use/cover type Cropland 

Disturbance Moderately disturbed 

Tree canopy density (%) 0 

Above ground biomass (ton/ha) 0 

Date of inventory (dd/mm/yyyy) 30/03/2022 

Satellite image interpretation Key 
Landsat 8/9  

Color/Tone: (Rain season) Light yellow-green, 
(Dry season) Gray mixed with pink 

Sentinel-2  
Color/Tone: (Rain season) Yellow-green with 
slight pink, (Dry season) Pinkish gray 
Texture: Appears smooth like a carpet. 

NICFI Planet Basemap  
Color/Tone (Rain season) Light green, (Dry 
season) Brown 
Texture: Appears smooth like a carpet. 

Photo towards Up 

Photo towards the North Photo towards the East 

Photo towards the South Photo towards the West 

Satellite image interpretation card

226 / 46

Landsat 8/9         R,G,B=7,5,4 (SWIR 2, NIR, Red)

End of rain season (October to December 2021) Dry season (January to March 2022)

Sentinel-2          R,G,B 12,8,4 (SWIR 2, NIR, Red)

End of rain season (October to December 2021) Dry season (January to March 2022)

NICFI Planet Basemap      R,G,B 3,2,1 (Red, Green, Blue)

End of rain season (November 2021) Dry season (January to March 2022)

Land cover map 2022 by SERVIR SEA

Satellite image interpretation card  

 227 / 46 

Land use/cover type Shrubland, Biomass range  ton/ha 
Forest inventory information: Forest inventory of Stung Treng province in 2022 
Cluster number 74101 
Plot number 2 
UTM Easting (Zone 48N) 597706 

UTM Northing (Zone 48N) 1507467 

Land use/cover type Shrubland 

Disturbance Moderately disturbed 

Tree canopy density (%) 38 

Above ground biomass (ton/ha) 0 

Date of inventory (dd/mm/yyyy) 29/03/2022 

Satellite image interpretation Key 
Landsat 8/9  

Color/Tone: (Rain season) Gray, (Dry season) 
Dark pink 

Sentinel-2  
Color/Tone: (Rain season) Brownish pink, 
(Dry season) Dark pink 
Texture: Appears smooth like a carpet. 

NICFI Planet Basemap  
Color/Tone: (Rain season) Gray, (Dry season) 
Whitish dark brown 
Texture: Appears smooth like a carpet. 

Photo towards Up 

Photo towards the North Photo towards the East 

Photo towards the South Photo towards the West 

Satellite image interpretation card

228 / 46

Landsat 8/9         R,G,B=7,5,4 (SWIR 2, NIR, Red)

End of rain season (October to December 2021) Dry season (January to March 2022)

Sentinel-2          R,G,B 12,8,4 (SWIR 2, NIR, Red)

End of rain season (October to December 2021) Dry season (January to March 2022)

NICFI Planet Basemap      R,G,B 3,2,1 (Red, Green, Blue)

End of rain season (November 2021) Dry season (January to March 2022)

Land cover map 2022 by SERVIR SEA
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Satellite image interpretation card

229 / 46

Land use/cover type Deciduous forest, Biomass range 200 to 300 ton/ha
Forest inventory information: Forest inventory of Stung Treng province in 2022
Cluster number 91633
Plot number 1 
UTM Easting (Zone 48N) 579706

UTM Northing (Zone 48N) 1477367

Land use/cover type Deciduous forest

Disturbance Not disturbed

Tree canopy density (%) 58

Above ground biomass (ton/ha) 263

Date of inventory (dd/mm/yyyy) 26/01/2022

Satellite image interpretation Key
Landsat 8/9

Color/Tone: (Rain season) Grayish blue-green, 
(Dry season) Brownish yellow-green 

Sentinel-2
Color/Tone: Brownish yellow-green
Texture: Fluffy appearance

NICFI Planet Basemap
Color/Tone: (Rain season) Ochre, (Dry season) 
Between gray and dark brown
Texture: Fluffy appearance

Photo towards Up

Photo towards the North Photo towards the East

Photo towards the South Photo towards the West

Satellite image interpretation card

330 / 46

Landsat 8/9         R,G,B=7,5,4 (SWIR 2, NIR, Red)

End of rain season (October to December 2021) Dry season (January to March 2022)

Sentinel-2          R,G,B 12,8,4 (SWIR 2, NIR, Red)

End of rain season (October to December 2021) Dry season (January to March 2022)

NICFI Planet Basemap      R,G,B 3,2,1 (Red, Green, Blue)

End of rain season (November 2021) Dry season (January to March 2022)

Land cover map 2022 by SERVIR SEA

Satellite image interpretation card

331 / 46

Land use/cover type Evergreen forest, Biomass range 300 to 400 ton/ha
Forest inventory information: Forest inventory of Stung Treng province in 2022
Cluster number 95125
Plot number 1 
UTM Easting (Zone 48N) 561706

UTM Northing (Zone 48N) 1471367

Land use/cover type Evergreen forest

Disturbance Slightly disturbed

Tree canopy density (%) 65

Above ground biomass (ton/ha) 351

Date of inventory (dd/mm/yyyy) 20/01/2022

Satellite image interpretation Key
Landsat 8/9

Color/Tone: Brownish yellow-green
Sentinel-2

Color/Tone: Brownish yellow-green
Texture: The tree crowns are visible, giving 
an overall rough appearance.

NICFI Planet Basemap
Color/Tone: (Rain season) White, (Dry season) 
Gray
Texture: The tree crowns are visible, giving 
an overall rough appearance.

Photo towards Up

Photo towards the North Photo towards the East

Photo towards the South Photo towards the West

Satellite image interpretation card

332 / 46

Landsat 8/9         R,G,B=7,5,4 (SWIR 2, NIR, Red)

End of rain season (October to December 2021) Dry season (January to March 2022)

Sentinel-2          R,G,B 12,8,4 (SWIR 2, NIR, Red)

End of rain season (October to December 2021) Dry season (January to March 2022)

NICFI Planet Basemap      R,G,B 3,2,1 (Red, Green, Blue)

End of rain season (November 2021) Dry season (January to March 2022)

Land cover map 2022 by SERVIR SEA

App7-21



Satellite image interpretation card  

 333 / 46 
 

Land use/cover type Semi-evergreen forest, Biomass range 200 to 300 ton/ha 
Forest inventory information: Forest inventory of Stung Treng province in 2022 
Cluster number 95143 
Plot number 3 
UTM Easting (Zone 48N) 579806 

UTM Northing (Zone 48N) 1471367 

Land use/cover type Semi-evergreen forest 

Disturbance Slightly disturbed 

Tree canopy density (%) 53 

Above ground biomass (ton/ha) 209 

Date of inventory (dd/mm/yyyy) 24/01/2022 

Satellite image interpretation Key 
Landsat 8/9  

Color/Tone: (Rain season) Grayish blue-green, 
(Dry season) Brownish yellow-green 

Sentinel-2  
Color/Tone: Brownish yellow-green 
Texture: The tree crowns are indistinct but 
appear rough. 

NICFI Planet Basemap  
Color/Tone: (Rain season) Ochre, (Dry season) 
Grayish dark brown 
Texture: The tree crowns are indistinct but 
appear rough. 

Photo towards Up 

 

Photo towards the North 

 

Photo towards the East 

 
Photo towards the South 

 

Photo towards the West 

 

Satellite image interpretation card

334 / 46

Landsat 8/9                                                    R,G,B=7,5,4 (SWIR 2, NIR, Red)

End of rain season (October to December 2021) Dry season (January to March 2022)

Sentinel-2                                                     R,G,B 12,8,4 (SWIR 2, NIR, Red)

End of rain season (October to December 2021) Dry season (January to March 2022)

NICFI Planet Basemap                                           R,G,B 3,2,1 (Red, Green, Blue)

End of rain season (November 2021) Dry season (January to March 2022)

Land cover map 2022 by SERVIR SEA

Satellite image interpretation card  

 335 / 46 
 

Land use/cover type Evergreen forest, Biomass range 200 to 300 ton/ha 
Forest inventory information: Forest inventory of Stung Treng province in 2022 
Cluster number 102169 
Plot number 1 
UTM Easting (Zone 48N) 585706 

UTM Northing (Zone 48N) 1459367 

Land use/cover type Evergreen forest 

Disturbance Not disturbed 

Tree canopy density (%) 67 

Above ground biomass (ton/ha) 238 

Date of inventory (dd/mm/yyyy) 22/01/2022 

Satellite image interpretation Key 
Landsat 8/9  

Color/Tone: Brownish yellow-green 
Sentinel-2  

Color/Tone: Brownish yellow-green 
Texture: The tree crowns appear granular, 
giving an overall rough appearance. 

NICFI Planet Basemap  
Color/Tone: (Rain season) Grayish blue-green, 
(Dry season) Gray 
Texture: The tree crowns appear granular, 
giving an overall rough appearance. 

Photo towards Up 

 
Photo towards the North 

 

Photo towards the East 

 
Photo towards the South 

 

Photo towards the West 

 

Satellite image interpretation card

336 / 46

Landsat 8/9                                                    R,G,B=7,5,4 (SWIR 2, NIR, Red)

End of rain season (October to December 2021) Dry season (January to March 2022)

Sentinel-2                                                     R,G,B 12,8,4 (SWIR 2, NIR, Red)

End of rain season (October to December 2021) Dry season (January to March 2022)

NICFI Planet Basemap                                           R,G,B 3,2,1 (Red, Green, Blue)

End of rain season (November 2021) Dry season (January to March 2022)

Land cover map 2022 by SERVIR SEA
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Satellite image interpretation card  

 337 / 46 
 

Land use/cover type Semi-evergreen forest, Biomass range 300 to 400 ton/ha 
Forest inventory information: Forest inventory of Stung Treng province in 2022 
Cluster number 105691 
Plot number 3 
UTM Easting (Zone 48N) 597806 

UTM Northing (Zone 48N) 1453367 

Land use/cover type Semi-evergreen forest 

Disturbance Moderately disturbed 

Tree canopy density (%) 72 

Above ground biomass (ton/ha) 317 

Date of inventory (dd/mm/yyyy) 26/01/2022 

Satellite image interpretation Key 
Landsat 8/9  

Color/Tone: Brownish yellow-green 
Sentinel-2  

Color/Tone: Brownish yellow-green 
Texture: The tree crowns are not distinct, but 
overall it appears rough. 

NICFI Planet Basemap  
Color/Tone: (Dry season) Deep green 
Texture: The tree crowns are visible, giving 
an overall fluffy appearance. 

Photo towards Up 

 

Photo towards the North 

 

Photo towards the East 

 
Photo towards the South 

 

Photo towards the West 

 

Satellite image interpretation card

338 / 46

Landsat 8/9                                                    R,G,B=7,5,4 (SWIR 2, NIR, Red)

End of rain season (October to December 2021) Dry season (January to March 2022)

Sentinel-2                                                     R,G,B 12,8,4 (SWIR 2, NIR, Red)

End of rain season (October to December 2021) Dry season (January to March 2022)

NICFI Planet Basemap                                           R,G,B 3,2,1 (Red, Green, Blue)

End of rain season (November 2021) Dry season (January to March 2022)

Land cover map 2022 by SERVIR SEA

Satellite image interpretation card  

 339 / 46 
 

Land use/cover type Mangrove 
Forest inventory information:  
Cluster number  
Plot number 
UTM Easting (Zone 48N) 

UTM Northing (Zone 48N) 

Land use/cover type 

Disturbance 

Tree canopy density (%) 

Above ground biomass (ton/ha) 

Date of inventory (dd/mm/yyyy) 

Satellite image interpretation Key 
 

ESRI Satellite Image  
Color/Tone: Dark green 
Texture: The canopy is uniformly sized and 
appears smooth like a carpet.  
 

Landsat 8/9  
Color/Tone: Distinct light green 
 

Sentinel-2  
Color/Tone: Distinct light green 
Texture: The edges of the canopy are almost 
unrecognizable. 
 

NICFI Planet Basemap  
Color/Tone Dark green 
Texture: The edges of the canopy are 
unrecognizable, but it appears smooth like a 
carpet. 

 ESRI Satellite Image 

 

Satellite image interpretation card

440 / 46

Landsat 8/9                                                    R,G,B=7,5,4 (SWIR 2, NIR, Red)

End of rain season (October to December 2021) Dry season (January to March 2022)

Sentinel-2                                                     R,G,B 12,8,4 (SWIR 2, NIR, Red)

End of rain season (October to December 2021) Dry season (January to March 2022)

NICFI Planet Basemap                                           R,G,B 3,2,1 (Red, Green, Blue)

End of rain season (October to December 2021) Dry season (January to March 2022)

Land cover map 2022 by SERVIR SEA
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Satellite image interpretation card  

 441 / 46 

Land use/cover type Flooded Forest 
Forest inventory information: 
Cluster number 
Plot number 
UTM Easting (Zone 48N) 

UTM Northing (Zone 48N) 

Land use/cover type 

Disturbance 

Tree canopy density (%) 

Above ground biomass (ton/ha) 

Date of inventory (dd/mm/yyyy) 

Satellite image interpretation Key 

ESRI Satellite Image  
Color/Tone: Overall dark green, intermixed 
with areas of gray and brownish green. 
Texture: Some parts show a granular 
appearance of the canopy, giving a rough 
impression. 

Landsat 8/9  
Color/Tone: A mix of brown and light green. 

Sentinel-2  
Color/Tone: A mix of brown and light green. 
Texture: The edges of the canopy are 
unrecognizable. 

NICFI Planet Basemap  
Color/Tone: Overall a mix of light green, 
brown, and pink. 
Texture: Some parts show a granular 
appearance of the canopy, giving a rough 
impression. 

 ESRI Satellite Image 

Satellite image interpretation card

442 / 46

Landsat 8/9         R,G,B=7,5,4 (SWIR 2, NIR, Red)

End of rain season (October to December 2021) Dry season (January to March 2022)

Sentinel-2          R,G,B 12,8,4 (SWIR 2, NIR, Red)

End of rain season (October to December 2021) Dry season (January to March 2022)

NICFI Planet Basemap      R,G,B 3,2,1 (Red, Green, Blue)

End of rain season (October to December 2021) Dry season (January to March 2022)

Land cover map 2022 by SERVIR SEA

Satellite image interpretation card  

 443 / 46 

Land use/cover type Rubber 
Forest inventory information: 
Cluster number 
Plot number 
UTM Easting (Zone 48N) 

UTM Northing (Zone 48N) 

Land use/cover type 

Disturbance 

Tree canopy density (%) 

Above ground biomass (ton/ha) 

Date of inventory (dd/mm/yyyy) 

Satellite image interpretation Key 

ESRI Satellite Image  
Color/Tone: Dark green 
Texture: The canopies of the same size appear 
granular and look like a carpet. 

Landsat 8/9  
Color/Tone: Overall light yellow-green 

Sentinel-2  
Color/Tone: Light yellow-green 
Texture: The edges of the canopy are not 
distinct, but there is a slight unevenness, 
giving an overall carpet-like appearance. 

NICFI Planet Basemap  
Color/Tone Dark green 
Texture: The edges of the canopy are not 
distinct, but there is a slight unevenness, 
giving an overall carpet-like appearance. 

 ESRI Satellite Image 

Satellite image interpretation card

444 / 46

Landsat 8/9         R,G,B=7,5,4 (SWIR 2, NIR, Red)

End of rain season (October to December 2021) Dry season (January to March 2022)

Sentinel-2          R,G,B 12,8,4 (SWIR 2, NIR, Red)

End of rain season (October to December 2021) Dry season (January to March 2022)

NICFI Planet Basemap      R,G,B 3,2,1 (Red, Green, Blue)

End of rain season (October to December 2021) Dry season (January to March 2022)

Land cover map 2022 by SERVIR SEA
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Satellite image interpretation card  
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Land use/cover type Palm 
Forest inventory information: 
Cluster number 
Plot number 
UTM Easting (Zone 48N) 

UTM Northing (Zone 48N) 

Land use/cover type 

Disturbance 

Tree canopy density (%) 

Above ground biomass (ton/ha) 

Date of inventory (dd/mm/yyyy) 

Satellite image interpretation Key 

ESRI Satellite Image  
Color/Tone: Dark green 
Texture: Canopies of uniform size appear 
granular and spike-like. 

Landsat 8/9  
Color/Tone: Bright yellow-green 

Sentinel-2  
Color/Tone: Bright yellow-green 
Texture: The edges of the canopy are not 
discernible and it appears flat. 

NICFI Planet Basemap  
Color/Tone Dark green 
Texture: The edges of the canopy are not 
distinct, but there is an unevenness, giving 
an overall carpet-like appearance. 

 ESRI Satellite Image 

Satellite image interpretation card

446 / 46

Landsat 8/9         R,G,B=7,5,4 (SWIR 2, NIR, Red)

End of rain season (October to December 2021) Dry season (January to March 2022)

Sentinel-2          R,G,B 12,8,4 (SWIR 2, NIR, Red)

End of rain season (October to December 2021) Dry season (January to March 2022)

NICFI Planet Basemap      R,G,B 3,2,1 (Red, Green, Blue)

End of rain season (October to December 2021) Dry season (January to March 2022)

Land cover map 2022 by SERVIR SEA
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Appendix 8: Presentation Materials for the 1st Technical Seminar 





THE 1ST TECHNICAL SEMINAR
ON THE CAPACITY DEVELOPMENT FOR SUSTAINABLE NATURAL RESOURCE MANAGEMENT

OUTLINE OF
THE SNRM PROJECT
GOSEKI KAZUHIRO (CHIEF ADVISOR)

kazuhiro_goseki@mbr.nifty.com

29 JUN. 2022, PHNOM PENH & STUNG TRENG, CAMBODIA

PROJECT LOCATION

Component 1:

Policy support in Phnom 
Penh

Component 2:

Sub-national 
implementation in Stung 
Treng Province

SNRM:  THE PROJECT FOR NATIONAL AND SUB-
NATIONAL CAPACITY DEVELOPMENT FOR 
SUSTAINABLE RESOURCE MANAGEMENT

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

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

• Outputs:
• Formulation and implementation of related policies and key measures on PAM/SFM is promoted. (1-1, 1-2)
• The Action and Investment Plan (AIP) for the Implementation of the National REDD+ Strategy is promoted. (1-3)
• Provincial staff ’s capacity for promoting PAM and SFM is enhanced. (2-1)
• 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. (2-2)

OTHER INFORMATION OF THE PROJECT

• JICA Experts
• Chief advisor / Forest Policy: Mr. GOSEKI Kazuhiro

• Coordinator / Capacity development: Mr. MACHIDA Ryohta

• Consultant team:  Forest monitoring experts team headed by Mr. FURUYA Toru

• Record of Discussions
• Signed 18 Mar. 2020 among JICA – MOE (H.E. Sao Sopheap) – MAFF (H.E. Ung Sam Ath)

• Project Management Unit
• Co-Chairpersons of Joint Coordinating Committee: H.E. Kim Nong (DG, GDNPA/MoE) & H.E. Keo Omaliss (DG, FA)

• Co-Project Directors: Dr. Srey Sunleang (DDG, GDNPA/MoE) & Mr. Chan Ponika (DDG, FA)

• Co-Project Managers: Mr. Sou Sontara (DD, DILE/GDNPA/MoE) & Mr. Long Ratanakoma (DD, DFC/FA)

• Component 1 (Policy Support): 14 members of MoE (GDNPA, GDLC, GDEKI) & 4 members of FA

• Component 2 (Subnational Implementation): 5 members (DoE) & 6 members (DoA/FAC) in Stung Treng Province

• Project Duration:
3years (Oct. 2020 – Oct. 2023)

PROJECT ACTIVITIES: COMPONENT 1:
POLICY SUPPORT (1-1)

1-1-1: Assist in promoting the Action Plan 
for Implementing the National 
Protected Area Strategic Management 
Plan (NPASMP).

1-1-2: Assist in enhancing the capacity of 
National and Subnational staffs to 
implement the activities based on the 
Technical Guideline for Developing 
Management Plan for Protected Areas.

1-1-3: Assist in addressing emerging issues 
on the National PAM.

PROJECT ACTIVITIES: COMPONENT 1:
POLICY SUPPORT (1-2)

1-2-1: Assist in promoting the 
Production Forest Strategic Plan
(PFSP) (under drafting).

1-2-2: Assist in addressing emerging 
issues on the SFM.
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PROJECT ACTIVITIES: COMPONENT 1:
POLICY SUPPORT (1-3)

1-3-1: Assist in promoting AIP.

1-3-2: Assist in enhancing the National 
Forest Monitoring System (NFMS).

1-3-3: Assist in promoting JCM-REDD+.

PROJECT ACTIVITIES: COMPONENT 2:
SUB-NATIONAL IMPLEMENTATION (2-1 & 2)

2-1-1: Develop and implement training 
plans for capacity enhancement of 
provincial staff.

2-2-1: Select one pilot CF.

2-2-2: Conduct activities in the selected 
CF.

2-2-3: Develop and implement training 
plans for capacity enhancement of 
provincial ranger.

THANK YOU FOR YOUR ATTENTIONS!

Visit our web-site!

https://www.jica.go.jp/project/english/cambodia/031/index.html

To conserve the natural environment, which is the foundations of human existence, JICA provides 
cooperation on nature conservation in the following three areas, with the aim of facilitating harmony 
between the conservation of the natural environment and human activities, while contributing particularly 
toward attaining SDGs 13, 14 and 15:
1. Climate Change Measures through Sustainable Forestry Management and Ecosystems Conservation

2. Sustainable Use of Natural Resources to Improve Livelihoods of Vulnerable Communities

3. Conservation of Biodiversity through Management of Protected Areas and Buffer Zones

Results of the Forest 
Inventory in 

Stung Treng Province 
Royal University of Agriculture (RUA) and 

The Project for National and Sub-national Capacity
Development for Sustainable Natural Resource 

Management in Cambodia (SNRM)
2022/06/29

1

Today’s Presentation

Report about the forest inventory and its
results
Recommendation of NFI modification:

Sampling number of NFI could be smaller than 
current NFI setting

Provide ideas for the discussion session
in the afternoon

2

Contents of presentation

Background of this Forest Inventory

Main findings

1) Field survey report

2) Result of forest inventory

3) Recommendation

Future work
3
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Background of this Forest Inventory

Background of this Forest Inventory

5

One of the SNRM project activities is to assist
NFMS and this inventory was implemented under
the activity.

This project activity aims to :
share the data and the experience with the

relevant stakeholders
contribute the future National Forest Inventory

(NFI) plan.

Objective

Background of this Forest Inventory

In National Forest Monitoring System of Cambodia
(2015),

NFI was decided as :
- Implement in 4- 5 years interval
- Permanent Sampling Plots distributed in
forested areas by stratified systematic method to
set the sampling point by 6x6km (Upland),
4x4 km (Wetland), 1x1km (1st Phase Mangrove)

NFI data is crucial source to set the National FRL

6

Framework and Requirement of NFI

Background of this Forest Inventory

7Figure Plot locations with FAO biome. (2019 FAO)

Existing Forest Inventory Data in Cambodia : Project scale only 

8

1.Field Survey Report

1.1 Method 

NFMS document (2015)
FRL report (2018, 2022)
Field Manual for the NFI of Cambodia 2018 (FAO,

2018)
Others
• 2006 IPCC Guidelines for National Greenhouse Gas

Inventories
• Global Wood Density (GDW) Database
• REDD+ Cookbook (FFPRI 2016)
• Peer-reviewed academic articles

9

References follwed
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1.1 Method

10

Task and Timeline of the inventory 

1.1 Method: 

11

Items Contents
1. Outline

Number of survey
cluster
Number of survey
points

Survey period Field: Nov 2021 –Feb 2022 Data entry, Report making and Biomass analysis: Feb-Jun
2022

Survey team 5 teams, one team is composed of five persons.
1 team conduct one cluster (= 3 plots) per day.

Target area Stung Treng Province
2. Survey methods

Target biomass

Measurement
Upper part of trees: DBH, Height, Species, Crown density
Dead wood: Length, diameter at both sides of wood
Soil & Litter: Bring to Phnom Penh

Biomass analysis

For the measurement of AGB and BGB, use the existing equation.
For the measurement of dead wood, also use the existing equation.
The litter measures the raw weight immediately after collection, dries it in a dryer, and
measures the dry weight.
For soil, measure the amount of carbon and nitrogen using a CN analyzer or the like.

Report Data entry into the excel sheet to analyze, and develop a field report.

Outline of forest inventory

1.1 Method

12

Figure 1. Three strata and cluster design (FAO, NFI manual)
Table 3 Number of PSP for each stratum (NFMS)

Stratum Area 
(km2)

Number of sampling plot (clusters)
expected in forest or other wood land (2nd Phase)

Uplands 152,751.3 4,263
Wetlands 27,742.0 1,735
Mangrove 1,207.6 146
Total 181,701.0 6,144

Sampling Design of NFI in NFMS 1.1 Method

13

SNRM project
120 Cluster selected

Reduced numbers
due to: 
- Land use category
- Contamination
- Accessibility 
and others 

NFI (NFMS) setting
337 Cluster (6x6km)

Target cluster setting

1.1 Method

14

Summary of field survey 

1.1 Method

15

100m

100m

Starting point

1st plot

2nd plot

3rd plot

65m

Soil

Cluster design

AGB(BGB), Bamboo
and Deadwood

Plot design

Litter
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1.2 Field Survey Report

16

Date : January 12 (on-site),13 (meeting), 2022
Venue : Cluster 67081, Stung Treng
Participants :19 persons (MoE, FA, RUA and SNRM)

Pre-inventory survey in Stung Treng (OJT for surveyors) 

1.2 Field Survey Report

17

Date : January 14- February 22, March 26-31, 2022(48 working days)
Venue : 120 Clusters in Stung Treng
Participants: 36 persons / 5 groups (including locals and rangers) 

Field survey in Stung Treng

Inaccessible clusters in 
Virak Chey on 13 Feb 22

Team 1&4 traveled to 
cluster in Virak Chey 8 Feb 
2022

Team 1 collected litter fall 
on 19 Jan 22

Team 1&2 traveled to Chantou on 29 Jan 22

Field survey training in RUA 

1.2 Field Survey Report (RUA)

18

120 Cluster : 360 plots

Forest Type
#
Implementation
Plot

# 
Inaccessible 
Plot

Evergreen forest 117 11
Semi-evergreen
forest 90 10

Deciduous forest 110 0
Other 43 3
Total 360 24

Forest types and locations of clusters

1.2 Field Survey Report

19

Survey Team meets in RUA on 9 Jan 2022 Motor was broken during the field in 
Nimith Waterfall

Team 3 traveled to Vern Sai on 13 Feb 
2022

Inaccessible cluster due to forest fire on 
4 Feb 22

Team 1&4 traveled to Virack Chey on 8 
Feb 2022

Challenges

The local small boat to reach the cluster

1.2 Field Survey Report

20

Challenges

• Difficult to find/reach the target clusters: Some clusters were hard to
find due to poor conditions of the roads and others were located in
physically difficult places to reach.

• Physically hard environment: There were dangers to encounter illegal
loggers, pests, snakes, and other dangerous wildlife

• Communication difficulties: low signal for cell phones and limited
distance to connect with transceivers made the communication among
survey teams hard.

• Camp sites location: the camp sites were usually located near the water
sources (e.g. canal or stream).  They were sometimes very far from the
target clusters and made the daily travel long

• Maintenance of motorcycles: due to the poor road conditions,
motorcycles were broken frequently

• Transportation of necessities:  it was hard to transport all the survey
equipment, material, batteries, fuel, and foods to some clusters far from
towns.

1.2 Field Survey Report

21

Crucial points for smooth implementation
• Capacity building of survey team
• Good networking with local guide and forest rangers
• Strong coordination from the MoE, particularly the

facilitation of DoE, PDAFF, FA to CPAs and CFs
• Participation at all levels, particularly local authorities always

collaborated with the team to work in their areas where the
clusters located in.

• Leadership in teamwork to achieve the assigned tasks and
collaboration by team members

• Preparation with maps included Google Earth maps, CF map,
and CPA map.

App8-5



22

2. Results of Forest Inventory

2. Result of Forest Inventory 

23

Forest Type ABG*
(Ct/ha)

BGB*
(Ct/ha)

Deadwood
(Ct/ha)

Litter
(Ct/ha)

Soil
(Ct/ha)

Total 
(Ct/ha)

Total 
CO2

(t/ha)

Evergreen forest 115.36 42.59 3.19 1.74 68.49 231.37 848.36

Semi-
evergreen forest 71.76 14.35 5.05 0.94 63.77 155.87 571.52

Deciduous forest 38.48 7.70 5.44 1.04 65.24 117.90 432.30

Other 4.74 0.95 1.45 1.28 61.30 69.72 255.64

*Standing tree and bamboo

Calculated results of each carbon pool (Ct/ha)

2. Result of Forest Inventory

24

Forest Type #Plot ABG BGB (RS) Total 
Biomass

Total 
Carbon

Total
CO2

e%
(95%CI)

Evergreen forest 117 245.46 90.61 0.37(0.20
(Bamboo) 336.07 157.95 579.16 12%

Semi-evergreen forest 90 152.67 30.53 0.20 183.20 86.11 315.72 13%
Deciduous forest 110 81.86 16.37 0.20 98.24 46.17 169.30 13%

Other 43 10.08 2.02 0.20 75.92 35.68 130.84 103
-196%

Forest Type #Plot AGB BGB (RS) Total
Biomass

Total 
Carbon

Total
CO2e (CI)

Evergreen forest 446 133.12 49.26 0.37 182.38 85.72 314.30 5%
Semi-evergreen forest 49 165.23 33.05 0.20 198.28 93.19 341.70 19%
Deciduous forest 132 70.87 14.17 0.20 85.04 39.97 146.55 10%

Other Forest 54 73.03 14.85 0.20(0.49
Mangrove) 87.88 41.30 151.43 0%

Comparison between forest inventory in Stung
Treng and national FRL unit : t/ha

ST

FRL

2. Result of Forest Inventory

25

Results of all AGB data(ton/ha)
Stung Treng’s forests are relatively densed

2. Result of Forest Inventory

26

Result of AGB per plot (t/ha) for each Forest Type

n = 117 n = 90 n = 110

2. Result of Forest Inventory

27

Relationship between tree height and DBH
Total standing tree in Forest (n = 6,539)
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2. Result of Forest Inventory

28

Gompertz : H = A exp( –b exp( –ct ) )

Modeling height-diameter curves for 
prediction

The data is useful for development of species specific allometric equation.

Growth Curve of Nauclea orientalis Growth Curve of Terminalia alata

29

3. Recommendation

3. Conclusion and Recommendation

The NFI field manual lacks some details of survey 
methods

Improve the NFI field manuals
(ex. including methods to measure deserted part of  illegally cut 
timbers)

The results of AGB for each forest type shows different 
trend from FRL data

Same type of all wide scale inventory is needed to 
improve the quality of FRL 

This inventory results is the first kind of sub-national 
scale random sampling data which has a tremendous 
scientific value.

The data can be available for academic studies
This result of forest Inventory is useful for GHG 

inventory in Cambodia.
The results can contribute to improve the national 
GHG inventory and BUR

30 31

Future Work (Discussion)

6. Future Work (Today’s Discussion)

32

Forest Type #Plot Sum Ave. SD SE E E_%
Coefficient 
of variation 
(SD/Ave.)

Required 
sampling 

No.
(10%)

Evergreen 
forest 117 28576.64 244.2448 161.9126 14.96882 29.33889 12% 0.662911005 169

Semi-
evergreen 
forest

90 13599.57 151.1063 98.10353 10.34102 20.2684 13% 0.649235243 162

Deciduous 
forest 110 8937.046 81.24588 58.95815 5.621439 11.01802 14% 0.725675586 202

317 51113.25 533

NFMS: Required sampling number of plot in Stung Treng

Option1 NFI : 6x6 km grid setting 
337 Clusters 1,011 plots / Around 92,000 USD 

The forest inventory result in Stung Treng: 120 Clusters 360plots / Around 32,500USD

Option2 Required sampling number based on the forest inventory result
178 Clusters 533 plots / Around 48,000 USD 

Other potential applications

33

The inventory result can contribute to sustainable natural 
resource management of Cambodia 

Results of tree data (height and DBH) can contribute to 
the development of  allometric equations
Results of deadwood, litter and soil can contribute to the 

establishment of EF in FRL setting

EF and FRL : Improvement of FRL setting

Others

Experiences can be used for community forest 
management 
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Thank you for your attention

22022

1

RReportt onn thee progresss off dronee training 
fforr forestt managementt andd monitoring

SSNRMM Project

PPurposee off thiss presentation

2

Reporting the progress of drone training for 

the Central government

Presenting the plan of next drone trainings for 

the Central/Stung Treng provincial governments

Introducing the potential usages of drone (for 

the discussion session)

CContents

3

1. Outline of drone training for Central /

Stung Treng Provincial governments

2. Progress of the training

3. Next steps of the training

4

11. Outlinee off dronee trainingg forr

Centrall // Stungg Treng

Provinciall governments

OOutlinee off Dronee Trainingg 

5

GGoal
To enhance the capacity of forest monitoring and 
management through the utilization of drone.

MMainn roless forr forestt monitoringg andd management
Central government (MoE and FA) 

National land use/cover (LULC) and forest cover mapping, 
demarcation and zoning of forest areas of the entire 
country.

Provincial government (Stung Treng DoE and FAC) 
Monitoring of illegal logging and forest encroachment by 
patrolling.
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6

Central government (MoE and FA) : 
Able to use fixed wing drone (eBee Geo) 
and make a wide area precise map

Provincial government (Stung Treng DoE and 
FAC) : 
Able to use multi-copter drone (Mavic or 
Phantom4) to collect a variety of evidence 
for forest patrolling

EExpectedd outcomee off thee training

6

DDifferencee off twoo typess off drone

7

Fixed-wingg UAVV 
(eBee Geo)

Multi-coptor UAV
(Mavic 33 orr Phntom 44 Pro)

Max. flight time 45 minutes 30 to 46 minutes
Covering Area 160ha at 160m altitude 45ha at 150m altitude
Max. flight range ~30km ~8km
Approx. accuracy Down to 3 cm (with GCP and 

GeoBase)
Horizontal: 30cm
Vertical: 10cm

Advantage • Long flight time
Capable to capture wide 
area
Capable to fly far area

• High accuracy with GeoBase

• Strong for wind (12.8m/s)

• Easy operation (no need big 
open area for take-off and 
landing, simple equipment 
setting)

Weakness • Need open area for take-off 
and landing

• Taking time for setting up 
base camp and drone 

i

• Need manual operation skill
• Weak for wind (10 m/s)

7

TTrainingg Schedule

8

TTimeline

Q2
2022

Q3 
2022

Q4
2022

Q1 
2023

Q2 
2023

Q3
2023

Central 
Gov. 
(MoE,
FA)

Stung 
Treng
Provinci
al Gov. 
(DoE, 
FAC)

Drone OJT training 

  Drone OJT
training 

Drone 
Training

Drone 
Training

9

22. Progresss off thee training

(Basicc operationn andd OJT)

PProgresss off thee trainingg (Basic)

10

PPurpose
The participants learn the basic of eBee operation 
and aerial photo processing using Pix4D software.

TTrainingg period
MoE : April 20-21 (eBee operation)
FA    : April 26-27 (eBee operation), 

May 4 (Aerial photo processing)

PPlace
Stung Treng Province

MoE: Prey Lang PA
FA   : Sesan District

Progresss off thee trainingg (Basic)

11

Trainingg contents
• Drone Applications

• Setting of drone equipment (eBee Geo and GeoBase)

• Flight planning, operation, and flight simulation (eMotion Software)

• Setting of base camp and drone equipment

• Flight planning*

• Practice for Take-off and Landing

• Data download

• Aerial photo processing (Pix4D software)

• Setting of base camp and drone equipment

• Flight planning*

• Practice for Take-off and Landing

• Data download

p p g ( )• Aerial photo processing (Pix4D software)

Classroomm Lecture

CClassroomm Lecture

Fieldd training

* In flight planning, the participants learned to adopt the 
appropriate flight settings such as flying heights, areas, and 
distances to meet their various needs
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PProgresss off thee trainingg (Basic)

TTrainingg forr MMoE

Classroom lecture Setting of base camp 
and  drone equipment

Flight planning

Geo Base (GNSS) 
setting on a 
banchmark

Take-off and landing 12

PProgresss off thee trainingg (Basic)

TTrainingg forr FA

Classroom Lecture Setting of base camp

Flight planning
Take-off and landing

13

PProgresss off thee trainingg (Basic)

Training of aerial photo processing using 
Pix4D software

14

PProgresss off thee trainingg (OJT)

15

OOutlinee off OJT
1) Operate fixed wing drone in community

forestry (CF) area managed by FA
2) Conduct aerial photo processing
3) Make a base map of CF to support

community forestry activities (such as
boundary demarcation of CF).

TTrainingg period
FA  : June 14 – 16 (for drone operation)

PPlacee andd area
Phnom Takong CF in Stung Treng
Province (1,112.5ha) 111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111115555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555

PProgresss off thee trainingg (OJT)

16

Ground Sampling Distance (GSD): 7cm

FForestt Area

Casheww 
plantation

RRecentt 
clearing

Unpavedd road
House

NNeww casheww 
plantation

RRecentt 
clearing

CComparisonn off Dronee photoo andd Satellitee 
iimage

17

5m satellite image (PLANET) 7cm drone photo
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PProgresss off thee trainingg (OJT)

18

By processing drone aerial photos from this OJT, the following 
three types of data were produced.

OOrthomosaic iimagee 
andd Contour

Canopyy coverr andd 
height Canopyy density

PProgresss off thee trainingg (OJT)

19

Base map was created using the OJT data for Phnom 
Takong CF to support community forestry activities 
such as boundary demarcation

20

33. Nextt stepss off

thee training

NNextt Stepss (shortt term)

21

NNextt Stepss (shortt term):: 
CCollaborationn withh CEMIS

22

Through OJT, central government learns how to 

operate drone and process the drone data to be 

incorporated into CEMISS (Cambodia Environment 

Management Information System)

CEMIS plans to develop an internall functionn to 

store, manage, and share the drone data

NNextt Stepss (longg term)

23

RRecommendationss off dronee application
Create or update LULC map and 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
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TThankk youu 
forr yourr attention!
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Appendix 9: Presentation Materials for the 2nd Technical Seminar 





SNRM:  THE PROJECT FOR NATIONAL AND SUB-NATIONAL CAPACITY 
DEVELOPMENT FOR SUSTAINABLE RESOURCE MANAGEMENT

OUTLINE OF
SNRM PROJECT
GOSEKI KAZUHIRO (FORMER CHIEF ADVISOR)

kazuhiro_goseki@mbr.nifty.com

AUGUST 2024, PHNOM PENH AND STUNG TRENG, CAMBODIA

PROJECT LOCATION

Component 1:

Policy support in Phnom 
Penh

Component 2:

Sub-national 
implementation in Stung 
Treng Province

2

SNRM:  THE PROJECT FOR NATIONAL AND SUB-
NATIONAL CAPACITY DEVELOPMENT FOR 
SUSTAINABLE RESOURCE MANAGEMENT

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

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

• Outputs:
• Formulation and implementation of related policies and key measures on PAM/SFM is promoted. (1-1, 1-2)
• The Action and Investment Plan (AIP) for the Implementation of the National REDD+ Strategy is promoted. (1-3)
• Provincial staff ’s capacity for promoting PAM and SFM is enhanced. (2-1)
• 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. (2-2)

3 OTHER INFORMATION OF THE PROJECT

• JICA Experts
• Chief advisor / Forest Policy: Mr. GOSEKI Kazuhiro

• Coordinator / Capacity development: Mr. IIYAMA Kazuo and Mr. MACHIDA Ryohta

• Consultant team:  Forest monitoring experts team headed by Mr. FURUYA Toru

• Record of Discussions
• Signed 18 Mar. 2020 among JICA – MOE (H.E. Sao Sopheap) – MAFF (H.E. Ung Sam Ath)

• Project Management Unit
• Co-Chairpersons of Joint Coordinating Committee: H.E. Kim Nong (Under Secretary of State, MoE) & H.E. Keo Omaliss (DG, FA)

• Co-Project Directors: H.E. Dr. Srey Sunleang (DG, GDNPA/MoE) & Mr. Chan Ponika (DDG, FA)

• Co-Project Managers: Mr. Sou Sontara (DD, DILE/GDNPA/MoE) & Mr. Long Ratanakoma (DD, DFC/FA)

• Component 1 (Policy Support): 14 members of MoE (GDNPA, GDLC, GDEKI) & 4 members of FA

• Component 2 (Subnational Implementation): 5 members (DoE) & 6 members (DoA/FAC) in Stung Treng Province

• Project Duration:
4 years (Oct. 2020 – Oct. 2024) * main activities were completed by Oct. 2023 and only NFMS related activities are extended to Oct. 2024.

4

PROJECT ACTIVITIES: COMPONENT 1:
POLICY SUPPORT (1-1)

1-1-1: Assist in promoting the Action Plan for Implementing 
the National Protected Area Strategic Management 
Plan (NPASMP).

- monitoring the progress and compiling the result of
the Action Plan, reviewing NPASMP, and making 
recommendation on implementing NPASMP

1-1-2: Assist in enhancing the capacity of National and 
Subnational staffs to implement the activities based on 
the Technical Guideline for Developing Management 
Plan for Protected Areas.

- reviewing the technical documents, and preparing and 
conducting trainings for Dept. of Freshwater and 
Wetland, East of Mekong, and North of  Tonlesap, as 
well as related DoE and Protected Area staffs

1-1-3: Assist in addressing emerging issues on the National 
PAM.

(no emerging issues)

5 PROJECT ACTIVITIES: COMPONENT 1:
POLICY SUPPORT (1-2)

1-2-1: Assist in promoting the 
Production Forest Strategic Plan
(PFSP) (under drafting).

- supporting PFSP WG, but not 
finalized

1-2-2: Assist in addressing emerging 
issues on the SFM.

(no emerging issues)

6
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PROJECT ACTIVITIES: COMPONENT 1:
POLICY SUPPORT (1-3)

1-3-1: Assist in promoting AIP.

- exchanging information with RTS

1-3-2: Assist in enhancing the National Forest 
Monitoring System (NFMS).

- operating the NFMS including forest 
inventory survey in Stung Treng and 
collaborating with CEMIS, and 
conducting trainings for MoE and FA on 
utilizing drone and satellite images to 
operate NFMS

1-3-3: Assist in promoting JCM-REDD+.

- communicating with implementing/ 
interested parties

7 PROJECT ACTIVITIES IN THE EXTENDED PROJECT PERIOD 
(NOV2023-AUG2024) FOR NFMS RELATED ACTIVITIES

1-3-2: Assist in enhancing the National Forest 
Monitoring System (NFMS).

- conducted multi-copter drone training, 
and basic and intermediate to advanced 
GIS trainings for MoE GDNPA staffs

        - conducted fixed-wind drone OJT training 
for FA staffs

8

PROJECT ACTIVITIES: COMPONENT 2:
SUB-NATIONAL IMPLEMENTATION (2-1 & 2)

2-1-1: Develop and implement training plans for capacity 
enhancement of provincial staff.

- conducting NFMS related training including drone 
operation for DoE and FAC

2-2-1: Select one pilot CF.

- selecting Phnom Takong CF

2-2-2: Conduct activities in the selected CF.

- preparing,  conducting, and monitoring the pilot activities 
in the CF considering the capacity building of FAC staffs

2-2-3: Develop and implement training plans for capacity 
enhancement of provincial ranger.

- training the 60 rangers in Stung Treng and supporting 7 
CPAs by disseminating  their knowledge, including 
patrolling, AVENZA, First Aid and the New Environment 
Law

9

Phnom Takong CF

PROJECT ACTIVITIES IN THE EXTENDED PROJECT PERIOD 
(NOV2023-AUG2024) FOR CAPACITY ENHANCEMENT OF 
PROVINCIAL STAFFS

2-2-1: Develop and implement training plans for
capacity enhancement of provincial staff.

- Conducted drone OJT trainings for Stung
Treng DoE and FAC staffs.

10

Providing Online and In-person Trainings

- Tropical Forest Management Using the JJ-FAST and Other
Satellite Technologies (2021: 1 person online; 2022: 1 person
online)

- Remote Sensing of Forest Resources (2021: 2 persons online)

- Policy Planning Skills for Implementation of REDD+ (for
Government Executives) (2021 (JFY2020): 1 person online; 2021
(JFY2021): 1 person online)

- Proceeding Ability of Policy Making for Sustainable Forest
Management (2022: 2 persons online; 2023: 1 person online)

- Ecosystem-based Solutions for Disaster Risk Reduction (Eco-
DRR) (2022: 1 person online)

- Country Training for The Project for National and Sub-national
Capacity Development for Sustainable Natural Resource
Management in Cambodia (2023: 6 persons in Japan)

- Remote Sensing of Forest Resources (2024: 4 persons in Japan)

THANK YOU FOR YOUR ATTENTIONS!

Visit our web-site!

https://www.jica.go.jp/Resource/project/english/cambodia/031/index.html

12
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Introduction of a training package 
for capacity enhancement of 
central and provincial staff

~ Drone / GIS & RS ~

28th August 2024
The Second Technical Seminar

The Project for National and Sub-National Capacity 
Development for Sustainable Natural Resource Management

The Project for National and Sub-National Capacity Development for Sustainable Natural Resource Management (SNRM Project)
The Second Technical Seminar: Introduction of a training package for capacity enhancement of central and provincial staff

Agenda
1. Process to organize trainings
2. Outline of the trainings
3. UAV trainings
4. GIS trainings
5. Expectation for the future

The Project for National and Sub-National Capacity Development for Sustainable Natural Resource Management (SNRM Project)
The Second Technical Seminar: Introduction of a training package for capacity enhancement of central and provincial staff

1. Process to organize trainings

3

Activity 
1-3

The Action and Investment 
Plan for the Implementation 
of the National REDD+ 
Strategy is promoted

Activity 
1-3-2

Assist in enhancing the 
National Forest Monitoring 
System (NFMS)

Activity 
2-1

Provincial staff’s capacity for 
promoting protected area 
management and sustainable 
forest management is 
enhanced

Activity 
2-1-1

Develop and implement 
training plans for capacity 
enhancement of provincial 
staff

Target project activities • The functions and components of NFMS supported by this
project are - in the following figure.

The Project for National and Sub-National Capacity Development for Sustainable Natural Resource Management (SNRM Project)
The Second Technical Seminar: Introduction of a training package for capacity enhancement of central and provincial staff

1. Process to organize trainings

4

SNRM Project had discussed:

Forestry Administration (FA)

Cantonment (FAC), ST,  MAFF

Forestry Administration (FA), MAFF

Department of Environment (DoE),

ST, MoE

Department of Geospatial

Information Service (DGIS), MoE

FAC ST, 
2022

DoE ST, 
2022

FA, 
2022 DGIS, 2022

1. Needs Assessment

The Project for National and Sub-National Capacity Development for Sustainable Natural Resource Management (SNRM Project)
The Second Technical Seminar: Introduction of a training package for capacity enhancement of central and provincial staff

1. Process to organize trainings

5

SNRM Project had discussed:

7 Department of General

Directorate of Natural Protected

Area (GDNPA), MoE

1. Needs Assessment

GDNPA, 
2024

The Project for National and Sub-National Capacity Development for Sustainable Natural Resource Management (SNRM Project)
The Second Technical Seminar: Introduction of a training package for capacity enhancement of central and provincial staff

1. Process to organize trainings

6

SNRM team had introduced all selected 

topic for training based on: 
- Output 2-1 (APO2023) Provincial staff’s capacity for promoting protected

area management and sustainable forest management is enhanced.

- Output 1-3(APO2024) The Action and Investment Plan for the

Implementation of the National REDD+ Strategy is promoted.

The information used for analysis:

Responsibilities and duties

Challenges and solutions

GIS and Drone knowledge

Staff capabilities in GIS and Drone

application

Work related with GIS

Data source information

Proposed topic for capacity building

and etc.

2. Needs Analysis 3. Present Contents selected to Counterparts

Prepare training material, select field, assign date, and estimate

training days.

4. Training Preparation
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The Project for National and Sub-National Capacity Development for Sustainable Natural Resource Management (SNRM Project)
The Second Technical Seminar: Introduction of a training package for capacity enhancement of central and provincial staff

1. Process to organize trainings

7

Output of the Assessment: Table 1: DoE Response Assessment

The Project for National and Sub-National Capacity Development for Sustainable Natural Resource Management (SNRM Project)
The Second Technical Seminar: Introduction of a training package for capacity enhancement of central and provincial staff

1. Process to organize trainings

8

Output of the Assessment: Table 2: FAC Response Assessment

The Project for National and Sub-National Capacity Development for Sustainable Natural Resource Management (SNRM Project)
The Second Technical Seminar: Introduction of a training package for capacity enhancement of central and provincial staff

1. Process to organize trainings

9

Output of the Assessment:

Table 3: GDNPA Response Assessment

Question Dep. 
Administration 
Planning and 
Finance

Dep. 
Terrestrial 
Protected Area 
Conservation 
(Eastern 
Mekong River)

Dep. 
Terrestrial 
Protected Area 
Conservation 
(North of 
Tonlesap)

Dep. Terrestrial 
Protected Area 
Conservation 
(South of 
Tonlesap)

Dep. Fresh 
Water Wetland 
Area 
Conservation

Dep. 
Inspection 
and Law 
Enforcement

11. 
Knowledg of 
GIS 
software

Basic Basic Advanced Basic Advanced Advanced

13. How 
often do you 
use GIS 
software

Monthly Weekly Weekly Daily Daily Weekly

The Project for National and Sub-National Capacity Development for Sustainable Natural Resource Management (SNRM Project)
The Second Technical Seminar: Introduction of a training package for capacity enhancement of central and provincial staff

Map utilization training (DOE & FAC)

Satellite image processing/ interpretation 
training (MoE & FA)

GIS training: Basic/ Intermediate to 
Advanced (MoE)

Training for data entry and biomass 
calculation for forest monitoring (MoE & 
FA)

2. Outline of the trainings

GIS & RSDrone

Objective of the trainings: 
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.

Fixed-wing drone training (MoE & FA)
Operation and data processing with eBee

Multi-copter drone training (DOE & FAC)
Operation and data processing with DJI 
Phantom 4, DJI Mavic 3, and DJI Mini

10

The Project for National and Sub-National Capacity Development for Sustainable Natural Resource Management (SNRM Project)
The Second Technical Seminar: Introduction of a training package for capacity enhancement of central and provincial staff

3. Drone trainings (17 times in total)

11

Training name Objective Target organization Period
1 [Activity 1-3-2]

Fixed-wing drone training
To develop the capacity of national 
government staffs for the safe and 
effective forest monitoring by using a 
fixed-wing drone.

Central MoE 
(DGIS)

- 27th -29th Dec 2021
- 20th -21st Apr 2022
- 27th Aug 2022

2 Central FA - 27th -29th Dec 2021
- 26th -27th Apr 2022
- 14th -16th Jun 2022
- 17th -20th Apr 2023

3 [Activity 2-1-1]
Multi-copter drone 
training

To develop the capacity of sub-national 
government staffs for the safe and 
effective forest monitoring by using a 
multi-copter drone.

Provincial DOE - 22nd -24th Aug 2022
- 7th -8th Feb 2023
- 23rd -30th Mar 2023

4 Provincial FAC - 10th -12th Oct 2022
- 9th -11th Feb 2023
- 22nd -24th Mar 2023

5 [Activity 1-3-2]
Drone and data 
processing training

To develop the capacity of national 
government staffs to enhance qualified 
drone data processing.

Central FA - 4th May 2022
- 19th Jun 2023

6 [Activity 2-1-1]
Follow-up training

To follow-up the multi-copter drone 
training.

Provincial FAC - 18th -23rd Jan 2024

7 Provincial DOE - 24th -26th Jan 2024

The Project for National and Sub-National Capacity Development for Sustainable Natural Resource Management (SNRM Project)
The Second Technical Seminar: Introduction of a training package for capacity enhancement of central and provincial staff

3. Drone trainings

12

Fixed-wing drone training
Contents

Operation of Sensefly eBee Geo (Take-off 
and landing)
Set up of GeoBase
Flight planning and simulation
Data downloading
Pre-Data processing

Manuals (Khmer)
Gdrive-Folder: 1. Fixed-Wing Drone Training
e-Learning material of fixed-wing drone 
operation (English subtitle)

Training to DGIS

Training to FA

App9-4



The Project for National and Sub-National Capacity Development for Sustainable Natural Resource Management (SNRM Project)
The Second Technical Seminar: Introduction of a training package for capacity enhancement of central and provincial staff

3. Drone trainings

13

Scan Here

Fixed-wing drone training (e-learning training material)

https://www.youtube.com/watch?v=uLL90e7af6Y&list=P
LrH1jDKShKr01MgOH89DfYXdtORb6Kpw2

The Project for National and Sub-National Capacity Development for Sustainable Natural Resource Management (SNRM Project)
The Second Technical Seminar: Introduction of a training package for capacity enhancement of central and provincial staff

3. Drone trainings

14

Multi-copter drone training
Contents

Manual and automatic operation of multi-
copter drones (Phantom 4 and DJI Mavic 3)
Flight planning and simulation
Data import
Data processing

Manuals
Gdrive-Folder: 2. Multi-Copter Drone 
Training

2023 March   
FAC

2023 March  
PDoE

2022 October  
FAC

2023 March 
PDoE

The Project for National and Sub-National Capacity Development for Sustainable Natural Resource Management (SNRM Project)
The Second Technical Seminar: Introduction of a training package for capacity enhancement of central and provincial staff

3. Drone trainings

15

Drone and data processing training

Contents
Data processing of drone image by using 
Pix4D and GIS software (creation of 
quality report, orthophoto creation, 
overlaying other data, map layout)

Manuals (Khmer)
Gdrive-Folder: 2. Multi-Copter Drone Training 
/JICA SNRM_Drone Image Processing_Pix4D

May 2022, FA

May 2022, FAMayyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyy 222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000022222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,   FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

The Project for National and Sub-National Capacity Development for Sustainable Natural Resource Management (SNRM Project)
The Second Technical Seminar: Introduction of a training package for capacity enhancement of central and provincial staff

3. Drone trainings

16

Follow-up training (January 2024)
Contents

Manual and automatic operation of 
multi-copter drones (Phantom 4 and 
DJI Mavic 3)
Flight planning and simulation
Data downloading
Data processing (creation of 
orthophoto, map layout)

Manuals: 

Same with the previous trainings

PDoE FAC

The Project for National and Sub-National Capacity Development for Sustainable Natural Resource Management (SNRM Project)
The Second Technical Seminar: Introduction of a training package for capacity enhancement of central and provincial staff

3. Drone trainings

17

National level Sub-national level
MoE (DGIS) FA PDoE FAC

Gained 
capacity

[Handed over equipment]
Sensefly eBee Geo

[Capacity]
Operation of eBee 
Geo
Data processing

Creation of orthophoto
Layout of created 
orthophoto
Calculation of area
Quality control

[Handed over equipment]
Sensefly eBee Geo

[Capacity]
Operation of eBee Geo
Data processing

Creation of orthophoto
Layout of created 
orthophoto
Calculation of area
Quality control

[Handed over equipment]
DJI Phantom 4

[Capacity]
Operation of Phantom 
4
Data processing

Creation of orthophoto
Layout of created 
orthophoto
Calculation of area
Quality control

Import maps to Avenza 
Maps

[Handed over equipment]
DJI Mavic 3 and Mini

[Capacity]
Operation of multi-copter 
drone
Data processing

Creation of orthophoto
Layout of created orthophoto
Calculation of area
Quality control

Import maps to Avenza 
Maps

Contribut
ed works

Detection of LULC change
Map creation and 
reporting about forest 
monitoring

Detection of LULC change
Map creation and reporting 
about forest monitoring

Monitoring of illegal 
logging
Reporting of patrolling with 
the latest maps

Monitoring of illegal logging
Reporting of patrolling with 
the latest maps

In the series of drone trainings, the following capacity has been nurtured according 
to the needs and technical level of each organization.

The Project for National and Sub-National Capacity Development for Sustainable Natural Resource Management (SNRM Project)
The Second Technical Seminar: Introduction of a training package for capacity enhancement of central and provincial staff

4. GIS trainings (12 times in total)

18

Training name Objective Target organization Period
1 [Activity 2-1-1]

Map utilization training
To develop the capacity of sub-
national government staffs to use 
maps for forest monitoring 
including ground truthing.

Provincial DOE - 7th -8th Dec 2022
- 19th -20th Dec 2022

2 Provincial FAC - 6th -7th Dec 2022
- 21st -22nd Dec 2022
- 26th May 2023

3 Satellite image 
processing/ 
interpretation training

To develop the capacity of 
central and sub-national 
government staffs on use 
satellite imagery to identify LULC 
and its changes

Central MoE - 4th -5th Sep 2024

4 Central FA - 2nd -3rd Sep 2024

5 Provincial DOE - 22nd Nov 2023

6 Provincial FAC - 21st Nov 2023

7 GIS training (Basic/ 
Intermediate to 
Advanced)

To develop the capacity of 
national level government staffs 
for the GIS data standardization 
by using GIS software.

Central MoE 
(GDNPA)

<Basic>
- 23rd -26th Apr 2024
<Intermediate to Advanced>
- 15th -19th Jul 2024
- 19th -23rd Aug 2024

8 Training for data entry 
and biomass 
calculation for forest 
inventory

To develop the capacity of 
central and government staffs to 
compile forest inventory data for 
biomass and carbon stock 
calculation

Central MoE 
(DGIS)

- 5th Apr 2023

9 Central FA - 7th Apr 2023
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The Project for National and Sub-National Capacity Development for Sustainable Natural Resource Management (SNRM Project)
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4. GIS trainings
Map utilization training

Contents
How to interpret maps (topographic 
description, contour line, map scale, 
coordinate system, and map symbol)
Field practices using compass and 
created maps
Avenza app feature

Manuals 
Gdrive-Folder: 3. Basic Map Utilization 
Training

Training to PDoE (Dec, 2022)

Training to FAC (Dec, 2022)

The Project for National and Sub-National Capacity Development for Sustainable Natural Resource Management (SNRM Project)
The Second Technical Seminar: Introduction of a training package for capacity enhancement of central and provincial staff 20

4. GIS trainings
Satellite image processing training

Contents
Downloading satellite image from SEPAL 
(Website)
Downloading satellite image from PLANET 
(Setting of plugin in GIS software, download 
procedure)
Change detection using GIS software (Principal 
Component Analysis (PCA))

Manuals 
Gdrive-Folder: 4. Satellite Image Processing 
Training

Training to PDoE

Training to FAC

The Project for National and Sub-National Capacity Development for Sustainable Natural Resource Management (SNRM Project)
The Second Technical Seminar: Introduction of a training package for capacity enhancement of central and provincial staff 21

4. GIS trainings
GIS training (Basic)

Contents
Understanding GIS and Common Tools in GIS
GIS Data Creating 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 Avenza Maps

Manuals 
Gdrive-Folder: 5. GIS Training (Basic)

The Project for National and Sub-National Capacity Development for Sustainable Natural Resource Management (SNRM Project)
The Second Technical Seminar: Introduction of a training package for capacity enhancement of central and provincial staff 22

4. GIS trainings
GIS training (Intermediate to Advanced)

Contents
Understanding of data standardization
How to create and update geodatabase (setting of 
subtype and domain, data integration, data 
revision) by using GIS software and Microsoft 
Excel
Creation of Data Product Specification (DPS)
Creation of geodatabase for Protected Area 
management 

Manuals 
Gdrive-Folder: 6. GIS Training (Intermediate to Advanced)

The Project for National and Sub-National Capacity Development for Sustainable Natural Resource Management (SNRM Project)
The Second Technical Seminar: Introduction of a training package for capacity enhancement of central and provincial staff 23

4. GIS trainings
Training for data entry and biomass calculation 
for forest inventoryContents

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)

Manuals 
JICA_NFI_Executive_Summary
JICA_NFI_Final_Report_Cambodia

DGIS

The Project for National and Sub-National Capacity Development for Sustainable Natural Resource Management (SNRM Project)
The Second Technical Seminar: Introduction of a training package for capacity enhancement of central and provincial staff 24

National level Sub-national level
MoE (GDNPA&DGIS) FA DOE FAC

Gained 
capacity

[Category]
GIS & RS
Forest inventory survey

[Capacity]
GIS operation (Basic to
Advanced)
Satellite image analysis
Compilation of forest
inventory survey data

[Category]
GIS & RS
Forest inventory survey

[Capacity]
GIS operation (Basic)
Satellite image analysis
Compilation of forest
inventory survey data

[Category]
Map utilization
GIS & RS

[Capacity]
Map interpretation
GIS operation (Basic)
Satellite image analysis
Import maps to
Avenza

[Category]
Map utilization
GIS & RS

[Capacity]
Map interpretation
GIS operation (Basic)
Satellite image analysis
Import maps to Avenza

Contribut
ed works

PA management and
related works by using GIS
data
Creation of LULC and
detection of its change
Summary of forest
inventory data

Forest management by
using GIS data
Summary of forest
inventory data

Forest management by
using GIS data
Detection and making
summary of illegal logging

Forest management by using
GIS data
Detection and making
summary of illegal logging

In the series of GIS trainings, the following capacity has been nurtured according to 
the needs and technical level of each organization.

4. GIS trainings
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5. Expectation for the future

- Download satellite image
(PLANET, SEPAL, etc.)

- LULC change detection
- Utilization of map for

ground truthing

Monitoring

- LULC change measurement
(drone survey, satellite
image analysis)

- Forest inventory

Measurement
- Creation of map

Reporting & 
Verification

The capacity developed 
through the series of trainings 
contributes to the 
improvement of NFMS 
sustainable natural resource 
management. Thank you for your attention

The Project for National and Sub-National Capacity 
Development for Sustainable Natural Resource Management

22ND TECHNICALL WORKSHOPP FORR PROJECTT SNRMM 
FROMM JICAA SUPPORT

SUMMARYY LESSONN LEARNEDD FROMM SNRMM PROJECTT 
THATT JICAA SUPPORTS

28TH AUGG 20244 INN CJCC-RUPP
MEAN NARO | Deputy Director of GDNPA| Ministry of Environment

CONTENT
• 1-Protected Area in Cambodia

• 2-My experience in the Protected Area Management.

• 3-Learning from training courses supported by SNRM JICA

• 4-My Challenges

• 5-My Expectations and Suggestions.

1-PROTECTED AREA IN CAMBODIA
• Cambodia, located within the Indo-

Burmese Peninsula, is recognized as a

Global Biodiversity Hotspot and has the

largest contiguous block of natural forest

remaining on the Asian continent‘s

mainland.

1-PROTECTED AREA IN CAMBODIA
• Cambodia was the first Southeast Asian

country to establish a protected areas

system when the area surrounding

Angkor Wat temple was declared a

national park in 1925.
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1-PROTECTED AREA IN CAMBODIA
• In 2024 currently There are 73 Protected

Areas in 9 categories covering over 7.4
million ha (around 40% of Cambodia) under
the authority of the Ministry of Environment
(MOE) through its General Directorate of
Nature Protected Areas (GDNPA).

• Protected Areas in Cambodia play a critical
role in the global environment, providing
essential ecological services like climate
regulation, biodiversity conservation, water
resource protection, and local Community
livelihood.

Advance research 
and education

Co-creation

Pursue 
conservation in 

various regions to 
ensure that the 

global system and 
diverse biodiversity 

nature and 
ecosystems

Provide clean 
water and air 
without pay

Build Resilience 
Against Climate 
Change, tackle 
climate change

Preserve habitats 
for wildlife
Ecological

Promote 
sustainable 
livelihoods, 

enhance food 
security

(CBNRM)

Reduce the risk of 
natural disasters 
and Prevent the 

Spread of Disease

2- MY EXPERIENCE IN THE PROTECTED
AREA MANAGEMENT.
• MMain Task for My Duty

Maintain and enhance the ecological and cultural
values of protected areas
Promote participatory community engagement
and support for conservation management
Develop innovative approaches to conservation
and development, including opportunities for
sustainable CBNRM Environment Friendly and
financing mechanisms
Provide accurate, timely, and relevant information
for the effective management of protected areas

• Strengthen protected area management
effectiveness and work partnerships with
government organizations, local authorities,
conservation NGOs, development partners, and
private companies.

• Problem Challenges:
• Habitat loss and degradation as a result of

development activities inside PAs
• Illegal logging, hunting, poisoning, fishing, or

encroachment in PAs
• Impacts of climate change
• Zoning and management plans are not yet

implemented in all PAs
• Limited community engagement in PA planning

and management
• Ongoing land use conflict
• Shortages of skilled staff
• Limited infrastructure and financial resources
• Baseline data and tools for collecting, storing, and

sharing information on PA have not yet been
improved.

3-LEARNING FROM TRAINING COURSES
SUPPORTED BY SNRM JICA

Before 

After

3-LEARNING FROM TRAINING COURSES
SUPPORTED BY SNRM JICA

• Understanding about GIS
• Identifies data sources
• Download satellite imagery
• Clean up data
• Database Structure (One Standard)

connect, Link, storage, and sharing.

• Tool and functional on GIS App
• ArcGIS Pro, QGIS, and other software.

• Processing Analysis
• Testing and Applying

• Checking and Assessment

• Discussion and Verification
Output.

Data 
collection

Pre-
Processing 
and Data 
cleaning 

Analysis 
and 

Processing

Post-
Processing 
and Data 

visualization

Verification 
Training 

and 
Discussion

ACTION SNRM TRAINING
3-LEARNING FROM TRAINING COURSES
SUPPORTED BY SNRM JICA
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3-LEARNING FROM TRAINING COURSES
SUPPORTED BY SNRM JICA
- Apply new techniques or technology available for the

concept

- Improve technique or prototype of primary data

collection and Data Storage on Forest resource

- Improve capacity to process and analyze data from

various software available

- Improve the functioning of data visualization at

different levels and for all stakeholders.

- Increase chances of establishing a successful and

productive cooperation with SNRM-JICA on GIS

remote sensing for improved Protected Area

Management.

5-MY EXPECTATION
• TThe future of protected areas is constantly maintained:

To develop a comprehensive understanding of PA

To implement a remote sensing-based monitoring

system and Reporting system.

To generate a prototype of database management with 

one standardized collection of storage and sharing.

Capacity building for expertise in data processing,

analysis, interpretation and visualization.

Strengthening Protected Areas Management: Increase

patrolling frequency and effectiveness to reduce illegal

logging, wildlife poaching, and encroachment within

protected areas.

Public Awareness of protected area management

Improve Research and Development.

• Next Plans and suggestions with SNRM-JICA Project

Could you consider my action plan for Forest Protection in Virajay
National Park Cambodia?

Objective: 

Develop remote sensing techniques to improve forest monitoring in the
Park.

Forest change detection forest Giant or Lost in Virajay National Park.

Verification tool for monitoring the result the accuracy must be over
75% for acceptable.

Provide basic training to PDoE with QGIS and Qfield verification tool
survey.

Identifies hot sport areas of the forest that will be exposed to a
disturbance.

Study suitable places for forest restoration.

ƙពះǍƺǁចƙកកមƕុƺ
ƺតិ ǒសǆ ƙពះមǓកƞƙត

3

បទបƷƟ ញ សƎពីីសមិទƑិផលៃនវគƀបណƎុ ះបǁƎ ល និងƳរេƙបƙǇសជ់ំǆញ
ែដលǇនសកិǜកƒងុƳរƙគប់ƙគងតំបនƳ់រǉរធមƗƺតិ

សសƐងឹែƙតង ៃថƂទី២២៨ ែែខសǓី ƹƒ ២ំ២០២៤

បបƷƟ ញេƽយ េǎក ទី ទិតǚ អនុƙបǅនƳរǌិល័យ

ǋតិƳ

១. េសចកƎីេផƎម

២. ដំេណ រƳរៃនវគƀបណƎុ ះបǁƎ ល

៣. លទƑផលទទួលǇនេƙƳមវគƀបណƎុ ះបǁƎ ល

៤. បȦƟ ƙបឈម

៥. សណូំមពរ

១. េសចកƎីេផƎម
មនƐីរបរǒិƏ នេខតƎសƐឹងែƙតង ǋនតំបន់ƳរǉរធមƗƺតិចនំួន ០៩តំបន់ ǋនៃផƐដីសរុបƙបǋណ

ƺង ៧០មុនឺហកិǂ េដមីƓជីួយដល់Ƴរƙគប់ƙគងតំបន់ƳរធមƗƺតិែដលǋនវǒិលǊពធំេធង មនƐីរ

បរǒិƏ នេខតƎ ƙតȪវƳរបេចƃកេទសកƒុងƳរេƙបីƙǇស់កមƗវធិីǉក់ព័នƑេផƞងៗ ែដលជួយសƙមȫលដល់Ƴរ

ƙគប់ƙគង និងទប់ǒž ត់បទេលƗីសមួយចំនួនកƒុងតបំន់ƳរǉរធមƗƺតិ ។

មនƐីរបរǒិƏ នេខតƎ នងិគេƙǋងអភិវឌƌន៍សមតƏǊពកƒុងƳរƙគប់ƙគងធនǅនធមƗƺតិ ƙបកបេƽយ

និរនƎǊពេǷǃƒ ក់ƺតិ និងǃƒ ក់េƙƳមƺតិ (JICA SNRM) ǇនេរȢបចំវគƀបណƎុ ះបǁƎ លបេចƃកេទស

ជូនមȜនƎីៃនមនƐីរបរǒិƏ ន េដីមƓកីǒងសមតƏǊពបែនƏម កƒុងƳរƙគប់ƙគងតំបន់ƳរǉរធមƗƺតិ។
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២. ដំេណ រƳរៃនវគƀបណƎុ ះបǁƎ ល
ƙកȩមƳរƷរ ៃនមនƐីរបរǒិƏ នេខតƎសƐឹងែƙតង (ƺƙគȪបេƷƀ ល)ǇនចូលរមួវគƀបណƎុ ះបǁƎ ល

សរុបចំនួន ៧េលីក រមួǋន៖
វគƀបណƎុ ះបǁƎ លƳរេƙបីƙǇស់ƙដȪនចំនួន ០១េលីក

វគƀបណƎុ ះបǁƎ លƳរេƙបីƙǇស់ែផនទីចំនួន ០២េលីក

វគƀបណƎុ ះបǁƎ លƳរេƙបីƙǇស់រូបǊពǈž យរណបចំនួន ០១េលីក

រលំឹកវគƀបណƎុ ះបǁƎ លƳរេƙបីƙǇស់ែផនទី និងƳរេƙបីƙǇស់ƙដȪនចំនួន ០២េលីក

រលំឹកវគƀបណƎុ ះបǁƎ លƳរេƙបីƙǇស់រូបǊពǈž យរណប និងƳរេƙបីƙǇស់ƙដȪនចំនួន ០១េលីក

វគƀបណƎុ ះបǁƎ លƳរេƙបីƙǇស់ƙដȪន

(ៃថƂទី២២ ដល់ ២៤ ែខសីǓ ƹƒ ២ំ០២២)

វគƀបណƎុ ះបǁƎ លƳរេƙបីƙǇសែ់ផនទីកƙមិតដំបូង

(ៃថƂទី០៧ ដល០់៨ ែខធƒូ ƹƒ ២ំ០២២)

វគƀបណƎុ ះបǁƎ លƳរេƙបីƙǇសែ់ផនទីកƙមិតធមƘម

(ៃថƂទី១៩ ដល២់០ ែខធƒូ ƹƒ ២ំ០២២)

រលឹំកវគƀបណƎុ ះបǁƎ លƳរេƙបីƙǇសែ់ផនទកីƙមិតធមƘម 

និងƳរេƙបីƙǇសƙ់ដȪន

(ៃថƂទី០៧ ដល ់០៨ ែខកុមƖៈ ƹƒ ២ំ០២៣)

រលឹំកវគƀបណƎុ ះបǁƎ លƳរេƙបីƙǇសែ់ផនទកីƙមិតធមƘម 

និងƳរេƙបីƙǇសƙ់ដȪន

(ៃថƂទី២៨ ដល ់៣០ ែខមីǆ ƹƒ ២ំ០២៣)

វគƀបណƎុ ះបǁƎ លƳរដំេណីរƳរ

រូបǊពǈž យរណប

(ៃថƂទី២២ ែខវចិƄិƳ ƹƒ ២ំ០២៣)

រលឹំកវគƀបណƎុ ះបǁƎ លƳរដំេណីរƳរ

រូបǊពǈž យរណប 

(ៃថƂទី២៤ ដល ់២៦ ែខមកǍ ƹƒ ២ំ០២៤)

ែខសីǓ ƹƒ ២ំ០២២ ែខធƒូ ƹƒ ២ំ០២២ ែខធƒូ ƹƒ ២ំ០២២ ែខកុមƖៈ ƹƒ ២ំ០២៣ ែខមីǆ ƹƒ ២ំ០២៣ ែខវចិƄិƳ ƹƒ ២ំ០២៣ ែខមកǍ ƹƒ ២ំ០២៤

២. ដំេណ រƳរៃនវគƀបណƎុ ះបǁƎ ល (ត)

២. ដំេណ រƳរៃនវគƀបណƎុ ះបǁƎ ល (ចប)់

េǷចុងបȥƃ ប់ៃនƳរបណƎុ ះបǁƎ ល គេƙǋងǇនផƎល់សǋƖ រៈេƙបីƙǇសមួ់យចំនួន ជូនដល់

មនƐីរបរǒិƏ នេខតƎសƐឹងែƙតងរមួǋន៖
កំពƘូទរ័េលីតុ ចំនួន ០២ឈុត

ទូរស័ពƐǒƗ តហƛូនេƙបីƙǇស់ទីǏល ចំនួន ០២េƙគȟង

ƙដȪនDJI Phantom4 V2.0 ចំនួន ០១ឈុត

ǋ៉សុីនេភƚីងេƙបីƙǇស់េǷទីǏល ចំនួន ០១េƙគȟង

៣. លទƑផលេƙƳយទទួលǇនវគƀបណƎុ ះបǁƎ ល

ƙកȩមƳរƷរǕចេរȢបចំែផនទី
េដីមƓកំីណតƙ់ពំƙបទល់Ƴរ
ƙគបƙ់គងតំបនƳ់រǉរធមƗƺតិ

៣. លទƑផលេƙƳយទទួលǇនវគƀបណƎុ ះបǁƎ ល (ត)

ƙកȩមƳរƷរǕចǄញយករូបǊពǈž យរណប សƙǋប់េƙបីƙǇស់ƙបƸែំខ កƒុងƳរបេងžីនƙបសិទƑិǊពទបǒ់ž ត់
បទេលƗីសƳបទ់ȜǆƐ នដីៃƙពǄនេ់ពលេវǎ

៣. លទƑផលេƙƳយទទួលǇនវគƀបណƎុ ះបǁƎ ល (ត)
កƒុងែខេមǒ ƹƒ ២ំ០២៤ ƙកȩមƳរƷរ ǇនǄញយករូបǊពǈž យរណប សƙǋបផ់លិតƺែផនទីបƷƟ ញទី
ǂងំƳប់ទȜǆƐ ន និងទំហៃំផƐដីៃនƳរƳបទ់ȜǆƐ ន េǷចំណុចអូរវលƚិƙǇដំំឡងឹ កƒុងែដនជƙមកសតƛៃƙពែឆប-
រƳរ និងតំបនƙ់កǔពស់ កƒុងឧទǚនƺតិេវនីៃស-េសȢមǇ៉ង។
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៣. លទƑផលេƙƳយទទួលǇនវគƀបណƎុ ះបǁƎ ល (ចប់)
ƙកȩមƳរƷរ ǇនេƙបីƙǇស់ឧបករណ៍ƙដȪនជំនួយដល់ƳរƙតȫតពិនិតƘទីǂងំƳបទ់ȜǆƐ នែដលǋនƙទងƙ់Ǆយធំ
និងពិនិតƘទីǂងំែដលǋនƳរសងƞយ័េធƛីដំេណីរេǵមិនដល់។

៤. បȦƟ ƙបឈម

រូបǊពǈž យរណប ǋនទំហផំƐុកធំ េធƛីឱƘƳរǄយយករូបǊពមកេƙបីƙǇស់ƙតȪវƳររយៈេពល។

Ƴរផƀុ ំរូបǊពែដលǇនពីឧបករណ៍ƙដȪន សƙǋបផ់លិតƺែផនទី េǷǋនកƙមិត។

ƳរេƙបីƙǇស់មុខƷរមួយចំនួន កƒុងកមƗវធីិArcGIS និងArcGIS Pro េǷǋនកƙមិត។

៥. សណូំមពរ

េសƒីសុំឱƘǋនវគƀបណƎុ ះបǁƎ លǉកព់ន័ƑបេចƃកេទសថƗីៗ េដីមƓពីƙងឹងសមតƏǊពបែនƏម។
“

" 

.
.
.
.

.
SNRM

( )
( )

.

. ( )

.

.

ArcGIS10.7, eMotion Pix4D
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.
SNRM 

“
”

( )
•
•
•

.
.

.
-
- (

)
- (Setting of base camp)
-

( )
- (Flight planning)
- (Take-off and landing)
-

.
.

.
-
-

( )

.
.

. ( )

Mosaic 

DSM 

DTM

.
.

•
•
•

.
•
• -

.
-

-
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10

បទបƷƟ ញ សƎពីី
 គេƙǋង JJICA SNRM Ǉនេបក 

វគƀបណƎុ ះបǁƎ ល ពƙងឹកសមតƏǊពដលម់ȜនƎី 
រដƊǇលៃƙពេឈមូលƽƊ ន 

វគƀបណƎុ ះបǁƎ លរមួǋនៈ 

• រេបȢបេមលសនƚឹកែផនទី

• រេបȢបេƙបកមƗវិធី ArcGISPro

• រេបȢបផលតិែផនទីេƙបរបូǊពពីǈž យរណប

• រេបȢបេƙបƙǇស ់ƙដȪន េដមƓថីតរបូǊព

• រេបȢបǄញយករបូǊពពី ƙដȪន េដមƓផីលតិែផនទី

េƽយេƙបកមƗវិធី Pix4Dmapper 

រេបȢបេមលសនƚឹកែផនទី 

រេបȢបេƙបកមƗវិធី ArcGISPro រេបȢបផលតិែផនទីេƙបរបូǊពពǈីž យរណប
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រេបȢបេƙបƙǇស ់ƙដȪន េដមƓថីតរបូǊព ƳរអនុវតƎƳរេƙបƙǇស ់ƙដȪន េដមƓថីតរបូǊព 

រេបȢបǄញយករបូǊពពី ƙដȪន េដមƓ ី
ផលតិែផនទីេƽយេƙបកមƗវិធី 

  Pix4Dmapper 

ƳរផលតិែផនទីǄញយកទិនƒ័យពីរបូǊព ƙដȪន 

ចំេណះដឹងអភិវិឌƌន៍សមតƏǊពដលម់ȜនƎីេƙƳយ 
េពលបȥƃប់វគƀបណƎុ ះបǁƎ ល 
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សណូំមពរ 
េបគេƙǋងអភិវƌន៍សមតƏǊពដលម់ȜនƎីរដƊǇលៃƙពឈរបស ់

គេƙǋងJJICA SNRM មិនǄន់ចប់ សណូំមពរសុេំបកវគƀ 

បណƎុ ះបǁƎ ល រលំកឹេឡងវិញនូវរេបȢបេƙបƙǇស ់ƙដȪន។  

បទបƷƟ ញ ចប់េƽយបរបិូរ
សមូអរគុណ 
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