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- RAEXE B T2 6D OWHE FEH DR T & THE R OTE IS 2 Wit
T A ATy g
ITERE 9 IR E R 2 IR,
HR KIS =Tk, FHRE=F U o ZBEPHEICB VTS - I STV ATHEE B OB,

FHE EME O B R B OFHE R SR O B ~DIEFIC DWW T, e « BB b s Sz, %

KDk, ZIMEREBIZLY SNRM OpEBA I - INBUFOFTEEBICEDO XL S ICEMTE 5

D, E-RHGEATRE R HARE R E FRICET 25 % OB =— X >\ Tl L 7=,

TA AN yay -y aryTiE, SMERAICLY, Y7ozl hOREEEDLHIC

ERHT 20OV TEREIT o T2, w7 —~v&aAy MILLTO@EY,

7 —< 1 : SNRM DORF % e « MBUF Ok 7o BRI EO X D IZHRMITIEH - #A4 T

ERAYIN

> SNRM DOEDIERIZONWT, BIED [T —F O IEfMMEOMEMR . T X0 Zh2A72 PA,

CPA. CF O MEHE{ERK]. CPA - CF ®OE=% Y > 7 LM, THd - HFEE
OFERE Bl T — 2 UE & BUHARGE |, [HHEREE & AaFge) . INBURFER B~ a3t
. IGIS - VE—hEr v v ZJIC R DR#ERY —= 2 7 L EBHB O, THA4
WOSAARERRL . T X 0 R 2EPITOR )| RIS O L AR~ ~ 7 1ERk
SOTERIZOW TR N R b STz,

7 —= 2 : SNRM 2T kDT =—X,

> BMENL, HEEBRE LV VRN T 7 AN XATH Y a— K955k, [SNRM

WBE LZAMEDYETE ), TRA - B RO 7 TCOEMBHE], LRI HEOT =41
VI TTy N7 A — LD, THGE « 7 A—NVFBEOENTER L BT AR RO |
[F— S R—2 VO, [BRRRFEEREA X MY ) [REXEEENT ), TR -
PREXEHRICET AR ORI 0 7T L), THBK - BRILFEORE). [EEXICE
AR - BRBUERL oW THEB=—A0ET LN,

2) BALRBE AR T 2V —o Va v T

B £+ 20212 H3 H~5H =8 Mayura Resort and Hotel, % < 7°Jl
ey A Planning the NFMS to Support the | ZEf@# EA{f£ . UNDP
REDD+  Implementation  Technical % &Rt Forest Carbon Partnership
Retreat Facility II
& MRV/FRL $#ffF-— A, RTS, FCPF-Il 7’2 Y= 7 bk, Bl /$— bk — REDD+IZf% 5 NGO
NE B/ B A — LT REDD+D i (2 BE 72 5T « HIFER - IMBUNEEZ 34T L. NFMS O#;
T B A ET D,
TER SEEE EUTOW#EE EM L7,
> MRV HiliF— A OBTE R OfFRDOERIZE SR DX v v 70T,
> MRV F— A DI EEAEEE & £4E| - FHMAORE L,
> REDD+EHMiD 7% D NFMS B — R~ v 7 OIERK,
H £+ 2024 44 A 22 H~25 H =3 Sunway Hotel
e A Workshop on Geospatial Technology for TEE SERVIR SEA
Sustainable Landscape Management and
Information Dissemination in Cambodia
And Training on Geospatial Application
for Crop Mapping
& NGO, # >R YT Bif#ES. Open Development Cambodia, USAID 7' v ¥ =7 k., Bi¥/S— b
N SERVIR SEA DY $AMFEN S 4L, BZMF AR & LT OIEE FEhilZ 31T 2 BRI & ol
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WZOW T & e L 7=,
> BFEORERERS AT LADT v 77 L— REITV, B R 7 EHN O k2 iEk
¥,
> Wva—FyY wrd— Ih avay, K Xy oI AEGOLEEEROSE
EMICEAS « HHT 2720 0EY~ v 71ERY — NV EBRT 5,
> BEREEIIET DO, EYEENREOERGIMREELZ R L, FEBRE~

DER KD,

R U—7 v a vy T TR TORRER SN,

> B URTTAEMYBLER M&E ¥ v v 2R — RISk 58k & BEiE O M Lk

> BIREORE & ol

> Rt aTREZRBRZE D 7= O O MR ZER] T — ¥ ORI ik

> X v =R — RO 7 B%E &5 O 72 OFTEEHE O 1ERR
H £+ 2024 45 § 20 H~24 H &3 Poulo Wai Hotel & Apartment
e A Technical Workshop on Comparing State- | {3 UNDP

of-the-Art  Methods and Artificial
Intelligence for Mapping Deforestation
and Estimating Forest Degradation

BNz BORFRERE (BRBIA. BEMKER . HHAEBE R mERE) . B/ S— ) —
AR KU —7vay7OEZRANT. SMEDPFRBDE=2) > TORDOEERETV IH

WEBAT HI-DICHERIFR L HENEEET 2L THD, BIKNZRBNIZLLTO@EY,
> BRRAE=4 1 U TICHW D EBOE T VEMICOW TR 21TV, TOREFT & A
ATREME & R D,
> DRV TBIFIZL > TRIH SN TV D BIED L F| HE LR b~ v © o 7 RikE K
TL, KEAERET D,
> BEE ML) 7OV XANEREE=F) 7 ~OEMAIZOWTEHEZIED D=
DR Z2FEE 21T,
> B - Blb~ vy B ICRIATTRER T — & L 2 OBUR AR L, 1T 2 MoBWw
THUYRET NV ERIRT D0 0@EmERESE S,
TER U—7vayPEELC T TORER GO,
> BHWBLOE=4 ) U SICHWAIEEOET ) v TR FOEANRIERIZOWTE
FEH R BRI G H T,
> MO~y BV RFEORESR NI SERET NV EREGT 272D O E{EKZ1T
W ATFHRER T — X OOHTICIED & | BB - SILOWMIRNTE T L O % 3 2
BE L7,
> B - B~y B T OIDICRE LIZET VOMEEE T A T 572dlc, Birb
TMARER X A 7 G Lo EE ) A b O RE LTz,

Q) E=AVIIT— FDER

T YT = FEAWTOHEZ LICEHIFEMZE, CP LEIEEIOE=4Y 7 2 T 7=, {EK
INEET=HX VT —MNI7Te el FEBUTIICA ~MEHEINE, £ 2.6 IIKT=HFD
7 v— b OISR AR,

#F2.6F=FY 7 — FNEHRR

R Cr-NE pop-3 4l
Ver.1 20215 H 7 H 2020 4 11 A - 2021 44 A
Ver.2 202242 H7H 2021455 A -10 A
Ver.3 2022 455 A 30 H 2021 4E 11 A - 2022 454 A
Ver.4 2022412 H 20 H 202245 A -10 A
Ver.5 2023 455 A 31 A 2022 4E 11 A - 2023 4= 4 A
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Ver.6 2023 410 A4 31 H 202345 H -10 A
Ver.7 2024 -4 H 30 H 20234 11 H - 20244 A
Ver.8 2024 %10 A 14 H 20245 H - 10 A

HL . SNRM 72 2= 7 k

@) BAHRZICRIER

AT Yz 7 NI R 2.2 IR TEMEM & B RFEROIC T 2 @M O - & B EHH (2017
6 H) 1 KO TEES I B o 78 27 EB T BLHEREN L (2016 422 H) | ICHES & FE LT,
FHIMERS TIX. C/P DMET T 2 Bt & o BHAVE < BFIE, A > T T ZADEGME, Hb OFre
AIREMEZR & 2 MR T — A TR L7z, FRIMER O RIS MM U 2 FEEZ{ER L T,
JICA L OB a B E 2 TiRiMb LT, IS HT- - TE, ALKE, BOEROIREER, M
HakE, ZEAMELM Lo PEAMLESEEEZER L <. MLEPOGREEL M - RED I 2
FEZATV, FRETE TRICHHED 2 I L7z,

(5) I#R7EE

HHEME T — LR %2, 7R Y T OF alie7s BREIRE LK T 278 2 LD 5729,
JICA R —L_X—=TD7uyx) h=a—ATHRE L7z, £72. KFEEOHE L NFMS D@ kic B
T HINEN A, Hifes SN OBRMR EMRE] (HR LT,

JICA " —A~— : https://www.jica.go.jp/Resource/project/cambodia/03 1 /news/index.html

v R by b LM THRARERFAICT Y M A TUVWET (2022 4 4 A) Forest Inventory
in Stung Treng is going on, April 2022

v Ay bhLUMTEER Fa—rOWHEZ I L E L7z (2022 4 5 A) Fixed-wing
drone training in Stung Treng, May 2022

v Rl S — & B L E L7 (2022 4F 7 H) The first technical seminar, July
2022

AN DOHRIRE B 1205 (2024 4F)
https://www.jstage.jst.go.jp/article/jjjiff/120/0/120 8/ article/-char/ja

V U RTTOFRMKE=FZ Y BT L) E— M T ORI - EEREMk
EF=H Y AT AOFERIZMIT T (Situation of Utilizing Remote Sensing for Forest
Monitoring in Cambodia, For the Operation of National Forest Monitoring System, July 2024)

1.3.2 BRE 1-3-2-1 iIZ0D0> D158 : FREUF L INBROZNENDOERB L BEEZEZEE L oo, BF
BHRE=FY TV ZAFL (NFMS) OERIZHOVWTHET S

(1) NFMS QO ERIR LZEORE ORI

NFMS OEE EXEOFE 4L LT, IR TONFMS (X2.4) OV E S LT, B
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BA - BRREOU—I T URmBREEL, Y7 MBI AIEBNEORAMILEZ{T-
Too FERE LT, K24 1T OfEIME=4Y 7 (EfHit), @7 —FX—2 - F—& X
—AEH AT L QR EME =2 ) 7 (ZEEHD . @EZFHRMA 2 b U (LUF, NFD
SO =— ZAPHER SN T2, X 2.4 DS THENTZHRE L OMEE (Report and Verification) |
DNTUE, MBI U CHAN SR 21T o 72

ER R = 1) et 2

(.-—' R = . }—-\

-
HEAMT =0T .
Ct CEMPINAE e EED .
PRIt WARB R = R ) 4 D{ EER A il b= ]
CAMPIEERLL AR T = 20

\ -/ / \‘[ MmR on At |

Eatet & / P — i — I E——— —— —
' [—ﬁ—“ |
@p{ Famfietem B E P Seie TR L | I‘ EAMESE (NC) RIS (BUR) DN
_I'] LI T e e J1|
Ty |

Hil : SNRM 7a ¥ =7 k
X 2.4 H VAR TEHEFHKE=FV VT X7 A (NFMS)
2) FRBFT - AR - BERARER -BETOP ) FOMAREERE

NFMS OiEFIZIFEIRERIIC I T D IHHILA NV EARAI R TH D, AEA TIL, RO RBAT
ENBUF, @QHFREFFNEATH., ONBIFNEBMME, @B LR r Y =7 MNilZz x5 &
L C., M COEHRILA R 208t 2 72D OFMBLERERA 2 920 L 7=, 2021 4 1 A TR
2 A FAICHITTA Ry P L AINBRFOR—R T 1 VIEL TR L, BREA . R, A by
b U UMNBUNEREER ., A b v o LN, BESLARFEET. T A — RS ELEE T O
A - NB. PTE¥ER. /N b — UIEFROEHRIE - 4G RH % O K R ONEEZ T 72,

HL : SNRM 72 2= 7 k

2.5 7L —VBHEBRBEEHRT TOR—R T A VREDEM
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Q) WELME=4Y) T (TMFAREELEY) BECHIRAE

X 2. 6 ITH REUF & INBURF OFLEGERE 2 fiife & L7- SLMS (HHFIHEE bmE) OEABES
MTHod, PREMFICEBNTIE, EENREHRE LT KT 77— 2227 Y —=2 7T 5K
S (T R O . R OYNBURFICR 5 27 ) —= 0 P EBROBKT 77— b DA EITH, M
BUFFIZBW TR, BEENER & LT, 58 SNEHRART 7 — b & O T2 BUEMREEART] O RS,
K OBSRGEERERO L D F & L FREBUFICRT 2 HE %175,

(th REKF) f{ BETF—4 }ﬁ

(BRREXZR-BFN
T FIRHE (ELC) R FH)

L HEEE ] |

AWEETS—h
(OF: 3

(BEMERERS &V

BWRHEKTI—FDRY)—=2Y
IS—T—3DRKRE)

!

SERIERIIR IR E R O T BURF
BIUHRNEEEBHT~OH*E

EZETE

“ome ) Vasx |

(4 FERF)
[awTLE |

(PRBIFF) | hRBATICLIERRE |

High . SNRM Fr Y= 7 K

B 2.6 SLMS (L:HF|FH#EE/LRT) OEASE

2021 4 12 A 22 HIZBAME S A7 UNDP EfED CEMIS AT — 7 WA E— —F 4 T ~D
S0, 72 HONZEREEE DGIS X° UNDPMRV B, SERVIRSEA Ym2 ¥ =7 bk USAIDIZX 5
7V —=v27 Tl Anrr (GPL) 7r¥ =7 hDFTEHEZHE LT NFMS Of 2 THIE=41
> 7 (LHIR AR R ) BERE DB 2 S0 L 72,

X 2.7 12 2021 45 12 A5 UNDP 238320 % CEMIS O 2Rk % ~3, CEMIS % GIS #
— B2 (GIS fi##Hf « 77— X—R « R—H /LEEHRE) & Decision Support Systems @D 2 DDFEIZ LY
f§p% S 41, NFMS 1% Decision Support Systems D —D>DHFE L L CHAAEN S TETH D, 2023
45 HIZ CEMIS @ Ver. 1.0 ([X12.8) 23ABH &7z, CEMIS Ver. 1.0 12137 — # FHHE L L C,
T=ADT v Fa— R Fyra— MEESCT —ZBBICHND X v v a ki — FERESHEE I
TW5, 5T, CEMIS Ver.l.0 [ZITARMT 7 — MEERE & L T JICA-JAXA B R 185w o 2 7
L (BLF, J-FAST) T—#BHEBNICT v 7 a— RS DHBEEREIL > TE Y. CEMIS % fWn
TJI-FAST 7 — X ORBERLH U — RINA[gg L e > T\ b,
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Cambodia Environment Management Information System (CEMIS)

Geospatial Data Portal National Forest Monitoring System [NFMS)

Mapping Services Natural Resources Management System

Geostatistics and Analytics Reporting Systems (GHG Inventories, etc) |

Field Mapping Conservation Area Monitoring Platform (CAMP)

HL : SNRM 2= 7 |

X 2.7 CEMIS D&EH#ERR
2 O it cemsaborstcon x |+ - o x
& C @ 0 wps/cemisarbonautconycatalogues/search - dataset . B G O O @ § -
Lsmga@eesssmgmmmwe

Cambodia Environmental Management Information System

@ Tree canopy height 20010

H : SNRM e =7 |
] 2. 8 CEMIS Version 1.0 DA V' X —T7 = — A

NFMS Offf R t#iE =%V > 7 (EHF AR ) #EREIC- OV TIX, SERVIR SEA 7w ¥ =7
MZEVE2.9, K2 10IRTAYTA VAT ANEICHEE SN TWD, & 5|2 JCM-REDD+
Tuy 7 NOBEER 2 9 Conservation International (CI) 0% DD H IR H#EXEH 2 12
T 52 < O NGO TEERE /N P — L OBEHRIESCIKRE - LAR— MEKOY —/1 & LT
SMART ZE#EMH L TW5 (2. 11), CEMIS OBRFEIZHNTIE, b DBFY AT A LdfEd
LT AT LERFBPRE SND TETH D,
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TA VAT A

Earth Engine Apps Q  Search places
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Select Date 3
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[

g Prey Lang Wildlife Sanctuary conservation

ERNATIONAL
Law Enforcement Report NTERNATIONAL
Cambodia =

2020-03-01 1o 2020-83-21
Patrol Effort by Ranger

Dty E3 5 Land Chearsnee | Ares (Ha) |Crop Flanting| Artion Taken
Trpe

Mer 16, 2020 56205 497527 Land Clearsd L Blimnz and dars eollaction
Mar 17, 2020 336004 484340 and Cleared L Blinstes snd dats eolbection

Mar 9, 2020 SETIE: 477305 and Clearsd 118 Caoniract o rebam the Jand back o the State
M 10, 2020 | 53913 4B7999 Land Cleared 316 Tfinizte and dats colbection
Mar 14, 2020 SR2086 | 1451307 Land Cleared 5 Cashew Blinuie and dats colfeckion

Mar 14,2010 | 598133 351248 | Land Cirasing [ Hlinme 2nd dara eoliection
Mar 14, 2020 593412 1451203 Land Clearsd 4 Casheny Rlinn= and dara eoldaction

her 10,9020 | 565815 1511383 | Land Clessmg 3 Bt snd dara eollaction
Mar21,2020 | 563708 1516026 | Land Cleared 5 Ifimste and dats colbection

Mar 21,2020 | 363310 1316831 Land Cleared 1 Tifimite &nd dats collection
Mar20,2020 | 566284 1516075 | Land Clearsd 1 Dlinwte and data collection
Mar 15,2020 | 566313 148735 | Tand Clearsd 3 Tline and dara eoliection
Mer15,2020 | 565150 1486551 Tand Cleared 4 Minute and Das collection

e 13,9000 | 360140 L481056 | Tand Claared 3 Coneract to ronrs the Jmd ek o tha State
Mex &, 2020 571397 1514279 | Land Cleared 15 Caontract to rebam the Jmd back to the State

X 2. 11 JCM-REDD+7 12 ¥ = 7 MZBWT CI 5ER 2 XT3 SMART 2T A

F7-.JCM-REDD+7' 12 ¥ = 7 MZBW I/ MVUEDRERE Ko — 2 %2 O TR0 ZEh 58
s L, N — LG ECHERNZ R TERE LTS TS, L LARRL, HXSOH

B L EREDE D Z LI X0 (kBRI ROEC MBI R OEIE /R ENA[ERE & 7p D AL
BITER &SN TV 720y,

Hidh ;I

X 2.12 JCM-REDD+7’ 12 = 7 b TO Fua—r Z W= HMMEERBR ORI HER

4) HFEM - KBEHROBRHULEE=S ) VTICATHEMRT 5— FT—2 PEEEGOFARTF
O—20ERICET A XEABT OB - XEAHE - FHESEER

R THE=2 U 7 (LHFIHEEZE R HEEOTPBFRER RICES X, NFMS ~DOHM
T T — T =X DO AR D =— AR S22, UNDP &adffE L C CEMIS ~® JI-
FAST 5 — % OBV AT AR D H4E % P08 L 72, UNDP ~® JJ-FAST OFiF R DO HRH0 71 2%
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T, 2023 £ 5 HIZABH &7~ CEMIS Ver.1.0 TiX CEMIS (Z JI-FAST & —Z NEHEIIZT v 7 —
R ENAHHEREDHEEL S 71, CEMIS % U= JJ-FAST 7 — & O'E . R0 R T — & % H -
7o YR L AT =2, HiH&Sn/=T—2DF v a— RNA[REL o7~

S O | sk 1 fost Deforestation Alen Map 1 x| = @ =

€ > C @ O hipscemisabonautcomicatalogue/®/map/213 s ¢ B QM 1= Q -
v a o a o

o IBATRPLESBIANR|FSHESS

.
33 Fast v4.0 ®
fid polygon_id image date prev_date lat lon

° Typedmetofine (n @ | Typecmetorite g3 @

CVI-=Er NI4EI06_ 230512 230331 01 2023-05-12TQ0:00:00Z 2023-03-31T0Q:00:00Z 13.99667 106.23596 i
& 998 N14E106_230512_230331.01 2023-05-12T00:00:00Z 2023-03-31T00:00:002 13.98819 10667844

a 999 N14E106_230512_230331_0/ 2023-05-12T00:00.00Z 2023-03-31T00:00:002 13288 106.22852

57 ltems

e = [SNER © -

Hil: SNRM 2= 7 |
X 2. 13 CEMIS % F\\ /= JJ-FAST & —Z D&
G) EFREERRAE

2021 £ 1 A FHING 2 A BT CTEBESNTZA R vy ML UINBIRFOR—R T A V& %@
UC, HREUF & T BUF O TEHICA B A 2 586 L 7=, [X]2.14 |2 JCM-REDD+7' 2 = 7 b
BT HEREEE . MBREER, REROL Yy —AT—3 g, KO ICM-REDD+D B E S 241
M9 % Cl & OIFWILH RS 277,

Z b w b L NEREER (50 PDoE GIS and Smart officer) TiX GPL 1= 2 hNMEA LT
EarthRanger > A7 A% W CEIICHRHRET 7 — MEREHER L TN D, ZDETA My >
b L U MERBE R O B 23 VAR O FTREME A i < . BUIGHERE 23 LB & kT L 72 (i FTls 2 C
Park Director #18 U CZ DM A2 EFHEST AL Vv —AT—2 g S REZHLTWS, LY
¥ — AT —3 3 Tl SMART Mobile (SMART D A~— K77 7 U) ZHWTHEMEERH O
BIGERAINEL, 2OF—F %A My U UINBRERICEET 5, A v b L UNBRER
TRV Yy —RAT—=2a oD T —ZEZEHIZT AT My 7RO SMART ZHW T /8 ke
— V5 E A AERK L, Park Director Z i U CEREEA GDNPA D435 0 EBREE R O BRI %
EFT02, 2 bOERIFEORTITSNS DT 7 I r— 3 > Th b Telegram & AT 5,
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Deputy PDOE director MoE GIS
AT
H | e
: Conservation International
PDoE GIS and Smart officer
‘ Park Director |
A
| :
: r CIGIS
‘ Romdeng Station | .I

Spong Station |
Dounge Station |

»

Siembok Station >

Hih : CI

X 2. 14 JCM-REDD+7 0 ¥ = 7 MZBITHRIEE. MBRER., v ix—X7—varv, Clk
DFERILH (&)

(6) ZE L FIAHER - FHHEBRERKICHH 5 HETZE

2022 4 5 A0S 9 AIZIT THMB CIEEZ D T D 2022 FEHRMPERIER OI/EETIEOH
FB&EITV, D _ETFAOSEPAL % FV 7= LANDSATS - 9 [E#£<° Sentinel-2 [E{% > 2 [E € 1 7 [
B OVERL, 72 B TN NICFI Planet 2 B 0 & 7 1 — K> Global Forest Canopy Height 2019 D
PRI AR D Bl 3088 2 FEhi L 7=,

(7) HFMHA RV FURE (HFRMEIL)

1.3.2(1) NFMS OERH_EXEDONEDOWRELIZIB W T, EFEHRMKRA X~ U (NFI) ~Oh /7
== ANfERINT, ARy ML E AL By PNELT, BUITONFI~==2T7 /1% b &1C
A A EHE - S L7,

[ZLOIT, 2018 FT FAO DR & 1T THRMBMER LIZEZHMRA o P 74—V B
= =7/ (FAO (2018): Field Manual for the National Forest Inventory of Cambodia) M U} 2015 (2
CAM-REDD T1ER S 7= 4filli~ == 7 /L (Working Paper #15 Supplementary NFI-manual) % %%
(2L CL2021 4 1 AICEREEEIRA & L bICK 2.7 IR T FIEICIH - THRMEL A i L7z, 7236,
A~ b U ANDOFRMA Xy N U AR OMEIX 6km Th 5,

2.7 ZEHEILDOFIE

BALEE o NFIfEMIS T — 212 2018 FE2EH MR BT — & (BREEA1E
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pR) & 2019 EMHEWET — 4 (SERVIR SEA 711 ¥ =7 MERK) @
B AT & St

e 2020 4 12 A @ NICFI Planet 72 Hif6 2 F N CRER & 7o 13 HfiE A S
FUT=RTREME D & D NFI ffAS A A& Bréb

JEfk 1 o E7efpMRZ A 7 TH % Evergreen forest, Semi-evergreen forest,
Deciduous forest ™ X8 D NFI G238 1 2 il

JEt 2 o 2019 FEBHEBET — Z & U CTHEESEDY 10%LL T O NFI FR 2
2548

o 2019 FEEIEMET — X 2T 3 DORIEX Sy« Bl 10%-40%,
40%-70%. & 70%-100%Z 43 %8

Hill : SNRM =27 b
8) HFMA AV MURE GREITOY MR

2021 4E 2 AICEREES . AR & OWiEA B U TLE Y A7 OFE O HUE RIS HIE Yu s <o [E 554
@ NFI REHSZ RN L. S DICHRHRBILER 2B E L CTHREMIIZ 120 7 T A X — 360 71 v
FOFEET v FEERE LT,

Hilt : SNRM 72 o= k
2. 15 A R P UREORE v v MELRK

F7 FAO EMZ L Oz B L T, Y uy MERIZHBZEBEHL., 1 2O 7 A X —I23 >2OH
ey hERETORESE LT,
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Second plot

@

100m
100m (:::)
First plot Third plot B R4

Starting point

High : SNRM 712 ¥ =7 b
X216 &2y hORE
) FHA VRV FUEE GHERRZN)

2021 FE2 AMS 3 AT T VAR TEMNICBWTCALZEG L, BEINZV LRI T ES
R (LR, RUA) & 2021 45 3 HIZHRHRA X0 b Y A O FhE1 6% 2 BB RN = 4
LT,

(10) FHRA R Y N REERE

2021 4 3 AICA Y T A U THRMA X B UBREFETMEZ IEM L, BREEE . BRROHMKA
N2 P YFREOHYE LRI, A by b L INTIERT 2HMA R N UHEFEOME
RO DB O 75T B9 DR & Fen L7, BB RHE FAO 25a¢ET L T2 ERARMA
¥ MU 74— R~v==27 /L (FAO (2018): Field Manual for the National Forest Inventory of Cambodia)
ZZM LT, FWHEIZ FAO Y4 F 2 47— "—L L THE L T, A FEOFEMIC OV TR
ToHLEBIC, FEEHICLD QA/QC THEIC W TRl & Elii L 72,

202F 1 AICA Py FLUNND 1 DOFE 7 1 v MO TARHEOSTOBGGRKEE BREEA .
HBMR. RUA I TF — 24, BHEMAZEF—L) NOHELYELZBELTTL - Ao _U ML
Il L., B CRAETFEORIE R B o % OER 21T 7=,
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Team 1 collected litter fall
Field survey training in RUA  on 19 Jan 22

Inaccessible clusters in Team 1&4 traveled to cluster Team 1&2 traveled to Chantou on 29 Jan 22
Virak Chey on 13 Feb 22 in Virak Chey 8 Feb 2022

H# : SNRM Fr¥= 7 b

X 2.17 7L« £ MY RAEERBRIT

2022 4 1 AN S 3 AIChH T THMERHAE N 506 S iv. A5 360 7' 2 v O A X h U
BERITHOIT,

Hi# : SNRM Fr¥= 7 b

X 2. 18 HHMFHE D ElE

BIHFRAS £, 2022 554 H 5 6 HIZH T ToNA A~ A FHH L OVERAR B 58 8 B O AT 23 FhE X 4,
ZORERZED £ LT 2022 4F 6 HIZHENA o _0 b U RASREENER Sz ORHEED,

WS E T, A N B UFERIR E LT BT A Toih B S 1 4~ 2 (AGB), #I'F
HNA A~ 2 (BGB), iFEAR, U #—KROTHED 5 DDIRFE T — /DN TENEND R

BONRE ST, BIRS A T RIDOK R EZEFE EIL Evergreen forest (234.53 tC/ha) icH %<, #ii
VT Semi-evergreen forest (159.97tC/ha) . Deciduous forest (115.39 tC/ha), Non forest (61.30 tC/ha)
Lirole (F2.8),
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K 2L8HFMI A TBRPRKE S —NVEBEORREHE

G
sursos | AGB | BGB | Ak | vy— | pm | EEE | com

(tC/ha) | (tC/ha) (tC/ha) (tC/ha) | (tC/ha) (tC/ha) (tCO2/ha)
Evergreen forest 114.88 42.51 6.91 1.74 68.49 234.53 859.94
Semi-evergreen 71.97 14.40 8.89 0.94 63.77 159.97 586.56
forest
Deciduous forest 37.29 7.46 4.36 1.04 65.24 115.39 423.10
Non forest 4.35 0.87 1.76 1.03 61.30 69.31 254.14

H# . SNRM e o= 7 b

B AR TT D 2021 FH 2 ARSI L~ (FRL) &E T, BHMANA A~ ADRFFS— 1L L
TAGB & BGB x5 & LT, CO2 &BETHRIHESND, ZD72H, A by b LU NRHRA N
FUBRARE R D FRL 2R/ T 212H720 . U Z— FhFER, TIEOFM AL F~ 2 BTSN L
7o TAERERICES S KHMY A 7B CO2 & (AGB & BGB O&EF) I, Evergreen forest T
577.10 tCO2/ha, Semi-evergreen T 316.69 tCO2/ha . Deciduous forest T 164.08tCO2/ha TH 1 |

Evergreen forest 23t & 2V MEZ R~ L7z (£ 2.9), —J7 T, & 2 )k FRL Tl Semi-evergreen forest 1
CO2 &N b < | eV T Evergreen forest, Deciduous forest T V) | S RIOFHAERER & Bir 7,

# 2.9FRL REFHEILE SIS R Z LV P L UNDEFEKRE A TRIDOZHRMR A, T~ A BERVIREE

(AGB & BGB)
7u N a8 At
BREAT > b éﬁg (l:/(;?) NLF=2 | REE | CO2& (95% CI)
S (t/ha) (t/ha) (t/ha)

Evergreen forest 117 244.42 90.44 334.86 157.39 577.10 | 12%
Semi-evergreen 90 153.13 30.63 183.76 86.37 316.69 | 13%
forest
Deciduous forest 108 79.35 15.87 95.22 44.75 164.08 | 13%
Non forest 45 9.25 1.85 11.10 5.22 19.14 | 103-196%

HilL . SNRM Fr = 7 k

WEETIH, A hvr PLUMBKRA R N AEORBRZISE 272, U TFTOHIINES S

7=,

1. EEIRER SN AR OREM 28T 2 HikEd, EFEHEKRA XN 74— Fv=
=2 T IV ABIATL BN B 5,

2. BMZ A 7RO AGB & BGB @ CO2 £, FRL L B4 A A AR LTZ, EL~ULdD FRL %
BEET 2720121, RE LV VLV EZITBMOZFRKA X N FESKRELEZZ R 5,

3. ARIOA Ny b UKL X B UG T — Z 13 FRL B E O Ee, IEERETRED
RIS Rt B BB BLIC L AN E B 2 b D,
4. TEHBORBMA X N UFREZE L T FHTIRICB T 5 RBRATZE. AME R Z KT D

EEBIT, WET - OFMAMZ LT ZENEHEETH D,
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5. A bvr b LUINBRMRA v B URBRERERIE, £F LV D GHG A v~ R F—4 &
LCEHEND L EBIC, BURRGHG E=4 U U JIET %,

(A1) NFIRHEOREL

A b PLUUINENRA RO M HELAZBEL TE LN RO E S LR ’%0‘%
REDD+% A7 7 4#—A_ FAO, UNDP, BRI T EEERPEZESHIRE L OWEHEEE U T
2023 4 9 H F TITRERD NFI @il mil 725 E2 0 £ & O,

Hi#l : SNRM 7'z /17 k
B 2. 19 F3¥D NFI EfIZfRHREERD £ & DRI HEFEMK

ZOE®EIE. NFI oY 7Y U 7ekGHFEE L bz, HEHfREk (BF) B FEO RE L L UGHE
FHIZBITDEENEZRD F LT,

(a) NFI %> 7V v 7IREt
[FRRE] EFEHMA X b (NFI) FAEOEBIZET LEBF L FIABOREL

TR T DEFEFRNRA X b Y (NFI) FAETBEOKEF T NFI > 7V > 73BN %
<V —EEICSERT 2 OIFREEZRR DTN TV D, BIED NFL > 7Y > 7 EHEE & Alalo A
Ny L UMERRA Xy b U BB RICE SR EY AR i LT, A% 0
NFI E Rl [ 7 B o 7 & ket Lz,

v BEDNFI Y 7Y 7R E £ 21010, BUEOEZFHEKE= &)/7/XTA(MM$
\ZH T2 NFILEY a2 Rmd, A by L HIENFL Y7 o 7kt o fgfkic
wfﬁmmﬁmﬁiﬂéoﬁ%yfuyﬁmpa%iéxhv/hv/M@M%%/7w@
X, AURVTREEEE A My b L NEBEOERN S K600 7 my k(K200 7 Z
AL —) LHEF LT,

A H R LN 11,000km2/ 77 AR T 4 E 152,000km2  (Uplands) * 2,751 7 7 A% — = K
2007 7 RF— (*37my b =8 60072y )
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% 2. 10 NFMS BLIZ81T 5 NFI LEY V7 /VE

Bl | i o | DET YT VEGRIRRAD 5 25—,
2" phase)

Uplands 152,751.3 2,751

Wetlands 27,742.0 322

Mangrove 1,207.6 97

=il 181,700.9 3,170

Hil . SNRM Fr = 7 k

v AEIDR My b UVUMNERA RV MY RERERICE S REHLET K RET

AN AV

FRA T REZR (RIS & FARRRAERICE S VW TR S D BlD., X b

v BN DOREY T VBT A Ry R LN ERARA R N ) AT — 2 D ha Y7
O DS A T~ 2B SAEAHERZEIC S L1, NEMS JE{bR] (3% 2.11) & . FRL O +H#uF) /4%
BAOYFEIRRE] (£2.12) ©2 SONEKATEH LT,

= (o) gt |

2T n TN E ENDE YTV 0.05 IXFR ATREZREEER ] (95%) (Xt B1E
FEX RS (51.96) . Cv IZAEMRETH » G R OERER AL FHHETRLEZD O,
e ITHIERRZERTH S,

AENE, BERERe 2 10%, BEKHZ 95% L L TRES 7V BERH L,

5% 2. 11 NFMS JBILiC BT 5 BLEY 7

. haX§72 9 s | e
@f NAF<R | A A~ e Y | = % }igf MHEY
Bt A ZBEH | = ) . 7V
v b Z=SD e Ze | (SD/Ave.
" ® Ave. SE %) ) (10%)
(t/ha) °
Uplands 315 50,949.06 161.74 135.68 7.64 1498 | 9% 0.84 270
Wetlands - - - - -
Mangrove - - - - - -
315 50,949.06 270
HE . SNRM 71 =7 b
& 2. 12 FRL TR FARB D EARICB T 2 BB
i ha¥% 7=V
s | s | e | e || | BB | XEYS
FhEA | T ) B . A .
" X 2EGE | AE¥Y | RE | BE He Cv %
) e
/‘ﬁ ® Ave. SD SE (%) | (SD/Ave.) | (10%)
(t/ha)
Evergreen 117 | 28,597.33 244.42 | 161.75 14.95 29.31 12% 0.66 168
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forest

Semi- 90 | 13,781.65 153.13 98.91 10.43 | 20.43 13% 0.65 160
evergreen

forest

Deciduous 108 8,570.07 79.35 | 5597 539 | 10.56 13% 0.71 191

forest

Other ; ; . ; ; ; ; ; ;

forest

315 | 50,949.06 519

Hi# : SNRM Fr¥= 7 b

v BATO NFI Yo7 0 o 75 (600 71> b)) SHER LT, SRIOA b v b LN
AR N UAET — X IZES KEHOSEY 7V BuE, NFMS &k 270 7m v k) &
FRL ORI AAESEIAS (519 7y b)) L0, Wl e bHBATEEE LV Doz,

[’E]

s

v REFREE VD Z & TONFLRLE R T VR BRI T & D ATREMED R ST, F2,
W EY o AT, BAEREERICESWTEI EN S Z L5 FRL O IEfMEME D EIC
G D MRS,

Vo IR LEY T VBORBRFNCH T o T, BHENDHMA Xy R UFRE T — X OfFHE
PEE . NFIEMEIZHED 2 X NOWFE2BETHZ L NEETHD,

Vo E B VB, FANCHBT AR B L TR ZEREE LNEE X HND,
T, EBEOBMKA R R UREICBWT, HEHICT 7 B A TERWEREEEET
HHDTHDH, Ay ML UMK X N UFRE T, M, BEEY. Kk, Zoft
OHEHIZELY, T 2AREFICHE R T A X =PRI, YU E LAz~
EVEBETRNT—ANRE LT, 2D XD RGAEITH A, LIV T ED 20% Z b v
TNELTEMT 2 Z &2 RETH, EEOFEICEWNT, YYHNOREEMICT 7 AT
ZRWIEEIE, BT TV TREY TNV AR RITET A LD TH D,

(b) EF B & AGB EHGHEDORE L, WNCTREERICB T 5 &7
[BERH] EF & AGB OEEFE, W BHFAE SRR

FRL #i5E L ZD5E LETIL, EF OFE HE L FRGEORRICET 2572 R IRt S
TV, F7z, SEIOA R w2 LN R MY @ LT, BIHFAE O I 21X
WL O DOREEN R S T,
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v

[#=

v

s

—o07 1y NI O TR HEE 2 A T BFEET 256 O AGB OEH HIENTIEIC
En T, F7-, BUE, BF BEHICBWCE EEnu T, KK L S5 MY D AGB
BRI AR TS 5,

2D AGB OFFREFIENHIHEIC STV,

BIHIRAIZ I\ T, Rl E 2 LI BIROBIE FIENR AR CTH 5, (K2, 20)

'3

ﬁﬁﬁﬁMfmhﬂb
2.20 BRI E LT-BIARDH] (Ficus tribe)

Z by B LR A X b VAT, SA M CTER AN ST EE R ERE M 2 A Hl
Wi oTlo, HRNOFET —LMOBEFEE LTHESINZ M7y ——1E, HHA
DF) 100~300 A — ML OFFHTULMEH T edolc, P70y —NR—FRLY T RAHF—
W7'm > R (100m kR TIXAEZTER, 7 722 —M (6km [lE) OEEICIEA 57

-7,

]

FRL /3o A~ AR OFHM: « FAMEZ AT 572D121%, EF AR FEO~=2 7 V& 1E
LT, BHAGEORVIEOZHRTHZENEETH D,

AR PTIERTT 22 78O 0 X M) AOFENSLETH D, 7r A U ADBFE
SNDETIE, EHHEETEN SN ZRHHTEZR BT 2 LRAREEEALND,

ZHEEG % TRLIRT,

OAllometric Equations for Estimating the Aboveground Biomass of a 14-Year-Old Bamboo

Plantation at Moeswe Research Station, Myanmar, 2019, Ladgwan p., et al.

(OA Manual for Bamboo Forest Biomass and Carbon Assessment, The International Bamboo and
Rattan Organisation (INBAR), 2019
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v BUHERA TIRAE LOEIRERE L O#IE, I - AR DU X7 RS, BSHERAC
BWTHEBOBEFERLZMMAT 5720, BMICIIT 2BERLEF 2R L T, LEREHE
Mz RaiEEsT 5 ENEETHD,

vV BN TIEIEAROBIE RSB DIREZ I ET D720, 4% O NFI TIIfREEEOEAILS
WTHETT D MERH D, HHRNT T o — "= REHOAEITEN T 25813 707
TR —T N Eaffio T, MELVEWMIEETT 7 F 2T T LnEE LWV ESE
bbb,

1.3.3 FRE 1-3-2-2 [T 0> B 1EB) : NFMS FESEIZ 00 5 HHEM B OB R 2 X481 5

X 2. 21 IZ NFMS OiER % X423 D WHEER O BT ) D A &2~ 3, B S D e
MIZNFMS O TR EETHOIHIMRE =2 U 7 il ARG EHEESOT =4 1)
7 BHA - A - BREE (MRV) O 6R 2 HREUF - M5 BUNRE ORE 158 LIZRIH &5
ERH D,

Monitoring

- Download satellite image
(PLANET, SEPAL, etc.)
LULC change detection
Utilization of map for
field verification

Reporting &
Verification

. Creation of map

Measurement

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

- Forest inventory

Hil : SNRM 7a ¥ =7 k
X 2. 21 NFMS DOER % X9 2 HHEBM OBARITH 305 A S

IS T — NI - BR & OWikr B, HEBM OB 21T - 72, BRI, #£ 2.
131277 5 DOWHEZHR H3BR% Sl

7 2. 13 FREUFEE O NFMS EA 2 BE U TR SN HESkT

WHEBHA NE KL R
1. GIS WHE & $} Hi1 [ R O GIS OBEEE & AR VEIZ DD D WHE & J A — )Lk
(R15%) (&R 3)
2. GIS WHE & ¥} T EECOE L V—AEY | ROVAT—Z | JE5E
(H AR) — A« B EOER, PR Y—0) L— Rl | (RMNEE 4)
DR ESTE D DHHEE B
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3. EEE Fr—
TEWHE G £

[EE# K2 —2 (Sensefly eBee Geo) DFEHRE, TRITHE
i, AT, T—FDF v ra—RETOHOBRIEIC
B9~ 2 WHE & K

7 A =)Lk
(IRTEEE 6)

4. EER Fu—4 | BEE#E Ne—> (Sensefly eBee Geo) DHEHE. MATHE J A=)
YED eLearning Zhf | fii. BT, 7 —F DX U v — RETOHOERIEIZ | G5, FFEF
B49"% eLearning 264 i
[=]:pe
https://www.youtube.com/playlist?list=PLr
H1jDKShKr01MgOH89DfY XdtORb6Kpw
5. BURBEGAENT - 1 | BREBEGMRRELR X T e — N RigE s b J A=)
BeAHE THFRIREEE LN O O 2GR, Fa— | 55 - %G5
N XD R DT — X LB ) D) HHEE £ (IR T)

HlL . SNRM Fr = 7 b

1.3.4 BRE 1-3-2-3 12005 158) : NFMS EFICEE T 2EMBE (FICHREFFBRE) OFEE

i

TR A X N T Z IR, ROUUE L7z GIS 7 — % O L HIBI/ERIT A
WDHEES Z M LS D720, B4 GDNPA & DGIS K OVEMI/KHER ZRARR O I BRFI B %
g1 LT, NFMS ICBT AHHEN i STz, o, BHRE=H 1 FOBUGIERICBIT D HIE -
ARIEFEDfEIRIEA ZIE L T, BRRGMH» OEMILFHDOE=2 Y 7 &7 O DEEER
R — U HERHME & F2i U 7o, AHEIEL. TP RBUk R OB BE IS U CTHEEIEER L7z, & 612,

R — o Zeh B E LB HE SRR A X R U

WHE . i 2 G S ONHIRE 2300 D WIHME &2 S0 L 72,

3 2. 14 NFMS E/ I[Z B 5 FP RBUFHEE ~ DOHHE E i

AR T 1 7T LARIEHE . )8k - b Lk GIS

WHEA HH) paE 35 1E| EEHR
1. BEERRFe— % |BEERRFe—C%2H | BEE DGIS | 2021412 A 27 B 629 H
TEWHE VN2 R AT R e 202244 H 20 H)2 5 21 H
BE=HY LTI 202248 H 27 H
M BHREITE(E AR 2021 412 H 27 5 29 H

202244 H26 A6 27 H
20226 H 14 H2rH 16 H
20234 H 17 H226 20 H
20249 H 16 H22H 19 H
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2. Re— 25 BE | KB D7D N | AR 202245 H 4 H
ALFERIF(E 1 — 22 B R LB 202346 A 19 H
2B EESIsRAL
3. BRMA R RY | /bR XU R U | BREEA DGIS | 2023424 A 5 H
AL T 0 7T | EEFLOAAN I~ | BHE 202344 H 7 H
LEAEIHE ZEHAL, BRARER R &
B R IZ ) DD HE
WL
4. GISWHE (WK - GIS 7 — % OIFEHE(L | BREEE <fIIk>
H Bifk) RV RVRVAY WAL Yl @ GDNPA 2024 44 A 23 A5 26 A
<rp_Eife>
202447 H 15 A5 19 H
2024 4£ 8 H 19 H25 23 H
5. FREBFRITED | FEEGEHW L | BREA 202449 H 4 B 5 H
HIFEHE R R R 2D | GDNPA
AL 02 | BA)E 20249 A2 e 3 H
Hbﬁgﬁﬂﬁ

Hil . SNRM Fr = 7 k

(1) BEE K O— e

#*2.151C

EER N e — RIEHE OBHENA 2787,

*2.15 BEEH Fu—VIHEOHHERNS

> 7

—

e HHENZS
[HER Nu— HEWHE | > Sensefly eBee Geo Dt (BfEA2)

> GeoBase DX (GNSS & E )
> MATEHE, RITY a2l —ay

T—HDH 7 a—FK
D E R A

Hil . SNRM Fr = 7 k

EER B o — ARENHE O YEF & LT, FEHE

o—ORITHEBEIO T 0 7T 2 7 K — U BEOUEE]

Jiti L7z

R — AR L GNSS b il L7z, £7-.
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H#L : SNRM 72 P = 2 k
X 2.22 THEE RNo—r K&K L GPS ] OZIiFANBRE

5T, PREJF BREEA - HRR) THRHAE=X ) 72U T 2B 255 L LT, 2021 4
M5 2024 HZHT THHES N OB B 2 U CTHEERIOMHE 2 52566 L 7=,

HL : SNRM 72 2= 7 k

X 2.23 gL (DGIS) MEZ XL L-BEEE Fu— U #8{EEDERK

Hillt : SNRM 72 2= 7 k
X 2.24 ZHMREEEZ3RE LIZEERE Fu— U #EfE0ER

[EER N o — AR ENHE D FE i 28 U T, BREE L OBRMRICE N T Fe— 2 0TI
JREPHDZER EH 2 G TE DR IR Sz, ARIZEARREXS I 2 =7 A HFHRTOE
REELY == 7 A 2=7 4 FWEHEEEER, 7 b NSEEERCE S TR O 81
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RARA~DOIEFC, DR T O+« HFHREFLUCRBIT A REAR Y A7 THHHE « RIEHEDIE
Yl 72 & ONTIR ARSI 72 K DT 7 & AN KEE 72 Ml iz B\ C R — 2 & W= 2hRe0 7 2%
W=V T OFEEIIFEIND,

2) Fa—y>7—420BEHE
#2.16 12 Fa—r 7 — 2 EHHE OHHENE 2 1”1,

#£2.16 Fu—r 5 —% LABFHEOHERNR

e HHENE
Fr—25—% | » PixdDmapper Y 7 b Z AW F —Z WE LR— b, ALV i, Bk
WUERIHE JgE7 v (DSM) | ¥fEHEET /v (DTM) | FEfT — % DIERR
> BT —% & GIST—% L oFERGHE, HKLA T U MER

Hil . SNRM Fr = 7 k

R — 25— X UBRAHE X 2023 4E. 2024 SEICARMRERE 255 & L CHE S iz,

Hil . SNRM Fr = 7 b

X 2.25 BB 2 X% L Lz Fu— 25 —Z LEHHE O £l

BHEIZE T, Pix4Dmapper Y 7 hE W T Fe—r 7 —2E LAR— b, /0 VE, DSM,
DTM, ZEEfT — 2 MER S iz, EBIZGIS Y7 hE2HWTInNbD T —Z &fFRALIZa 2
=T A RO T D O ZAERRL LTz, WHEZ 8 U CTERR S L7z X % Geo-PDF 7 7 A /L ~D %
AR—FEITWV, A~v— 74> OHIKT 7Y (AvenzaMaps) (ZH#XELTA AR —FL7=9
2T, Av— b7+ AW 2 =7 ¢ FRANEBNFIH S vz,
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Phnem Takong CF Map

Ay

Hi#t : SNRM 727 k
X 2.26 Ko —2 5 —& AHEHHE DR

Fo— 7 =2 MHPHE 218 U T, MRICE W T R e — 7 =2 0 b A0 Vg 7 — &

S HICANY B AU LTe AN Y 7 F b~y T EAFRTE DD S, 5%l i;pwH(
BN THAN Y BRROMIE T — 2 206 LTc 3 X =2 =7 ¢ R BEHEERL O E Iz K 5 %)
RV BME BLO ERi A S D,

Q) FEMA IRV M) T—ERETOT S LWHE
F2NTIZHERA VR N T —XHE T v 7T AHEDHHENER 2~ 7,

R2LIVTHFEMRA RV MY TF—FHET 0 7T AHHEDHENE

e THENE
A XN T | > EFEHRKRA X R (NFI) v~ =2 7 VO HERICE S ANA 7
— BT ST A ~ A MEEOFE
WHE > Excel ¥7 1 (VBA) IZXDHMANA A~ RAFHET 1 7T AOBIE
HE . SNRM 71 =7 b

Field data : DBH, H (Sampling),
Tree species,,,

Height
Calculation (Estimation)
for tree

Tree volume Tree biomass

Volume/Plot AGB/Plot

Volume/ha AGB/ha

Country/Region

Data
Aggregation Foresttype

Tree species

H : SNRM 2= 7 k
X 2. 27 ZHAA F= RADEFHEHE
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2023 FIZBRIEE (DGIS) K OFRMEIZEBW TR A R N T — X5 R T v 7T AHE % Ehi
L7,

Higt . SNRM 2= 7 |k

X 2.28 BEE (DGIS) * ZHRRBEERRL LIRS VR NI F—FEHE 1 75 LHHE
D Eli

BIRA LR NV TF—=FHAT 0 7T AWHED E i %8 U T, BREE L ORI TR A
U T —H DDA A~ 2% NFI FEGRICAND ZRICE T 57O DOREN L S iz,
FEHTRESRAEHRTH Z LT, NFI FERICEIT 5 EF B GEEICH O LN A REGRE.
HTIICBIT D5 % OMEEOMMIMEE SN, ZORENEZIEN L TRES - BHREN EE
T DI THERDIRMA X b U OHEFEFF KD NFI O FEha A RS b,

4) GIS HH& (#0$k - L&)

3% 2. 18 (2 GIS WHE (Fhk - W E#k) OWHENEZRT,

R 2. 18GISHHE (k- 1 Lik) OFHENZE

WHE THENE
GIS #HE  (W)#k) GIS DLl fo OV 722 GIS HRE D B
GIS 7— 4% DIEF KL N GIS T—H DF 7 m— R
GIS 7 — % DRt K CHIEERICI1T 57 — & DY
Ry B —F—=Z DY KT A X —EROL Y X
HIFEARAT & GIS ¥ o RV i
WKL A T 7 MERK. Geo-PDF ~DTF AR— h, A~v—h
7+ M7 7Y (Avenza Maps) ~DA AR — K
T — Z IR L o PR
> GIS Y 7 b & Excel Z W=V AT — & _—ZDVERL - HHr
(W TZ2AT - AL VRE, T—FfA. 7 — 2 k)
> 7 — Z B GARE DR
> REXEFICAND VAT — 2 _R— 2 DVERL

YV V. V V V V

GIS W& (H k)

Y

HilL . SNRM Fr = 7 k
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2024 FEIZBREEYS (GDNPA) TkE A x4 L LT, GISHHE (Wifk « H F#k) 2 FEH L7,

b T

H# : SNRM Fr¥= 7 b

X 2.29 }REEE (GDNPA) BEEZ2xR L L7 GISHHE (#I#k - H E&&k) OFElE

@ ISR HsRMINEaASIINNgS

Hil: SNRM 2= 7
X 2.30 GIS HffE (F#k) THER S 727 v a—nLU vy FOEEX

GIS WHE (W) DOEMizE U T, BEEICBW T HREH#EX CIUE SN BEERE AR
D GIS 7—# LHlAGDE D TEEKAEM 2 ER T DR B S vz, £-. GIS WHE
(f bBfl) DFEfizwE U T, 77— ZIEEO MR L | OO GIS Y — V&2 TEHT 5
RRADER ENT-, SRITREANTO MR T — 2 WHSOHTE A 2 1B T — % OEELE2 &
L7 ETT =2 BH ATV, ZREh o BIRREX TINE LBl g e i & U Cridifbd
52 LT, HARREXREHIRDOPEO OB ARE L 220 . K 0 RAY 7 A SRR XA BRI’ D
LT ENHIRFEND,

(5) HEERLE - HHHHE

219 \CHIRBIRALEE - HFHFHEOTHENE & 77
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* 2.19 EwEEGLE - HFTHHEOHHENE

WHE HHERNE
i B G AL PR - B E i A T iy B 0D PR
H ARG IR B~ -EREA 7 — & D3 A
R HRE O HE
o7 2 5 5 30 B OV b H oD B
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Introduction
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The Forest Inventory Survey under the Project of National and Sub-national Capacity Development for forest g
Sustainable Natural Resource Management (SNRM) was conducted in Stung Treng Province as part of the Somic
National F .

153.1 183.7 7| 13%
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the future.

Methodolo 2?:3“"“5 108 7935 1587 95.22 4475 16408| 13%
The forest inventory survey followed the sampling design of the proposal for Cambodia National Forest Non forest P 925 185 110 522 1914|102
Inventory (NFI) (2014) and the Field Manual for the NFI of Cambodia (2018). The table below shows the -196%
basic fealures of the orest inventory.

Recommendation

Number of clusters and points: 120 clusters and 360 plots
Survey period: Noverber 2021 — June 2022

Target area: Stung Treng province

Target biomass: AGB, BGB, dead wood, liter and soil

Results and discussion

Forest | AGB | BGB | Deadwood | Litter | Soil | Total | TotalCO2
Types | (Ctha) | (Ctha) | (Ctha) | (Ctha) | (Ctha) | (Ctha) | (tha)

z"e’g'ee" 1488 | 4251 691| 174| 6849 23453 859.94
rest

Semi-

evergreen 7mer| 1440 889| 04| 6377 15997 56656

forest

Deciduous

e a29| 746 436|  104| 6524| 11539 42310

Non forest 435 087 176 1.03 61.30 69.31 254.14

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

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

A method to measure parts of ilegally harvested timber. This should be integrated into the field
I

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

The qualiy of FRL should be considered in the implementation of allforest management;

Astudy should encourage acaderia to continue their studies to buid human resource capacity, and
the data could be made available for academic purposes;

The results of the study should contribute to the GHG inventory in Cambodia, along with the national
GHG inventory and BUR
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I Introduction

Many plant species, especially native species, are essental for understanding plant communities in
Cambodia. The country is predominantly ich in biodiversity and other natural resources for socio-economic
development, food, livelinood, and human welfare. Most of these resources are threatened with extinction by
human actities. The land is predominantly rich in biodiversity and other natural resources for socio-
economic development, people’s food, livelihood, and welfare. Most plant species, especially nafive ones,
are keystone species. The study will contribute to the greenhouse gas inventory of the country's plant
communities. Cambodia's forestiands are managed by two govemment insitutions: The Forestry
Adminisration (FA) o the Ministry of Agriculture, Forestry and Fisheries (MAFF) and the General Department
of Administration for Nature Conservation and Protection (GDANCP) of the Ministry of Environment (MoE)
FA is the govemment agency under the MAFF whose responsibilty is to manage the forest and forest
resources of the Permanent Forest Estate (PFE), which includes naturally growing and planted state forest
resources and s divided into the Permanent Forest Reserve (PFR) and Private Forest. The PFR consists of
production forest, protection forest and conversion forest. According to the Forestry Law (2002), the private
forestis maintained by the owners, who also have the right to manage it establish a national GHG balance,
and harvest, use, sel, and distribute the product themselves. Reducing Emission from Deforestation and
Forest Degradation (REDD) BUR; and the Role of Protecting, Sustainably Managing Forests and Increasing
Forest Carbon Stocks in Developing Countries (REDD ) is a mechanism that provides financial incentives
1o reduce greenhouse gases resuling from deforestation and forest degradation.

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

1.1 Background

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

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

Figure 1. Location of 120 eligible clusters in Stung Treng Province

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

Il. Methodology

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

A one-day technical training session was conducted for all survey teams before the pre-survey. The pre-
survey lasted 4 days, including a tip to Stung Treng province to demonstrate the inventory technique to the
survey teams prir to the actual survey in the field. The classroom training and pre-survey were conducted

by JICA forest inventory experts. Afterthe pre-survey in the field, allteam members collected alinformation
and other noles related to the task and retumed them to the experts. Then, the experts made
recommendations to improve the quaiy of the survey.

2 Clusters and Plots Design

The systematic cluster sampling method is used for field sampling. Clusters of sample plots are the primary
sampling units. Plots and trees are the units of record for registering the data. The locations of the sample
plots are fixed. Under no circumstances may the plots be moved. If the plot s inaccessible, e.g. due to
landmines, itis noted as inaccessible and only land use/vegetation type nformation is recorded. 120 clusters
with a total of 360 plots are selected (1 cluster consists of 3 plots), see Figure 1. For each tree within the plot
the species name, breast height diameter, position on the plot, stem qualty, health status, origin and stem
height are recorded. The following parameters were measured on the sample trees: Total ree height, stump
diameter and stump height. Plot marking, GPS, and other measurements are made in a manner that allows
for remeasurement for quality control and future inventories. The geographic coordinate system used in the
NFIis UTM-48 North, and the geodetic datum is WGSB4. In the high mountain ayers, the distance from plot
center to plot center is 100 m (Figure 2). Each circular plot s divided into 5 subplots (Figure 3) to cover all
vegetation in effciently organized areas (Table 1).

Seeand plot

100m
First plat Thind plot
Starting point L

Figure 2. Cluster with circular plots

Subplots design

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

Unit name Radius Area Sizeoftrees | Field form
Cluster F1
Plot 21.85m 1500 m? dbh >30 cm F2,F3,F5
Subplot 1 1.97m 450 m2 dbh > 10 cm F5
Subplot 2 564m W00m | donz5om 5
282m 25me | - Trees: fom<dbh FaA
for samplings, shrubs and
climbers

4
- Shrubs, cimbers
dbh > 5em
Subplot 4 113m 4m Trees:doh<icom | F4B
for seedlings, orno doh
smallshrubs and climbers - Shrubs, climbers:
fem< dbh <5 cm
Subplot 1 197m 4502 | diameter > 10 cm 76
for dead wood (lying) and
Subplot 1 for bamboo 197 m a50me FT
Liter and soil composite n Field 78,F9
samples ‘manual for soil
and liter
sampling

2.2 Data Collections
2.2.1 General information of Cluster and Plot

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

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

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

2.2.3 Diameter at Breast Height (DBH) Measurement

Measurement of standing trees is preferably done with the diameter tape. The device should have a metric
scale and the smallest unit in millimeters. A 1.3 m stick was used to determine the breast height above the

6
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ground. The diameter was given i centimeters to one decimal digit. Climbing plants should be removed if
they significantly interfere with the measurements. Nothing should prevent direct contact between the tape
and the bark of the tree being measured. The measurement was made according to the published NFI Field
Manual 2018

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

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

226 Litter Collection
The area for taking ltter samples is 1 m2 (1m x 1m). There were 4 ltter sampiing locations in  cluster with
circular plots arranged in an X-shape with the ol profile in the center (Figure 5-8). When locating the liter
sampling sites, a person stands at the soil pit and throws a small piece of wood (e.g., a smal dead branch
about 20 cm long) backwards, and the point where the object fals is the ltter sampling site. For the North-
East poin, the subject should stand facing South-West (Figure 5-). This point is the central point of the
square. Altematively, scatter samples can be taken in 4 directions (NE, SE, NW, SW) with a distance of 3
meters from the soil pit. The ltter samples were mixed well and then a sample was taken (about 100 - 150
grams). The final sample is the mixture of all samples in the cluster group; the total weight of this sample
should be at least 200 grams. Do not forget to label the plastic bag with the sample with the following
information: Cluster number, Liter sample ID, and Date of collection.

®

0 Soil sanmple

S
Dineetion for Litter sample.

Figure 5. Soil profile location and litter location for uplands
227 Soil Sampling

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

40cm

25cm
18em
Scm)
1
l °
wagy

Figure 6. Soil sampling postion i the pits

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

Figure 7. Soil sampling cyinder - Figure 8. Sampling
100m implementation in the field

Figure 9. Soil measuring with the
scale

2.2.8 Materiel/Equipment Preparation

The inventory equipment fo this survey was prepared using a checkist before travelling to the forest. Each
team leader carefully checks that al equipment i prepared and brings it to the team. The list of equipment
can be found in Table 2 below.

Table 2. Field equipment

1 Hanaheld GPS receiver Garmin GPS Map 6
2 Hypsometer Haglof Vertex Laser Geo ]
3 Dismetermeasuringtope  5m 1z
4 Diametermeasuringlape  2m 1z
5 Measuring tape. S0m 12
6 Cinometér compass. Suunto Tandem 3
& Smol caliper 150mm 6
9 Soll samling cylinder 12
10 #le SOg precision &
il Watarproof bag 6
12 Golourtape 3
13 350degree digital camera | Ricoh Thela 5
9

Figure 10. Field equipment for 5 teams Source: (SNRM, 2021)
23 Data analysis
231 Carbon Stock Estimation (AGB & BGB)

Alarge amount o carbon s stored in natural forests, and when forests are cleared, the carbon is converted
1o carbon dioxide in the atmosphere (Condit, 2008). The purpose here is to describe the best scientiic
for estimai getation left behind
The mass of iving organisms in a forest is called biomass. One method that has been found to be very
accurate is to measure the size of the organisms and determine their weight from their dimensions. Most of
the biomass in a forest is in trees, and the focus of biomass estimation methods is on measuring the above-
ground portion of trees. In contrast, the portion of the biomass that is below ground i the roots, which are
much more diffcul to measure. For this reason, almost all inventories of forest biomass refer orly to
aboveground weight. However, aboveground biomass has been estimated using different alometric
equations for different forest types. The Chave et al. equation (Jérome Chave et al, 2014) was used for
Evergreen forests, and the equation developed in Cambodia for upland forest (Kim, Sola, et al. 2019) was

used for Semi-evergreen and Deciduous forests, as well as for Community land and non-forests.

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

Forest

types
Evergreen
forest

Equation RS References.

AGB =0.0673" (DBH"2* H* WD) *0.976 0.

7 | Chave et al.,, 2014

evergreen | AGB = 0.0607* DBH"2.2692* H"0.5122 WD*0.3183 | 0.

0 | Kim, Sola, et al., 2019
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Deciduous
forest

C“?"“‘""Y AGB = 00607 DBH12.2602" H'0.5122 WDA0.3183

AGB = 0.0607* DBH"2.2692" H"0.5122 WD"0.3183 | 0.20 | Kim, Sola, et al., 2019

.20 | Kim, Sola, et al., 2019

Nonforest | AGB = 0.0607* DBH2.2692" H"0.5122 WD"0.3183 |  0.20 | Kim, Sola, et a, 2019

Note: AGB = Aboveground biomass (kg); BGB biomass (kg): DBH = Diameter (om):
WD= wood density (g/em3)

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

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

- RS: Root-to-shoot ratio. Different root-to-shoot ratios were applied to the different forest types: 0.37 for
Evergreen forest (IPCC 2006) and 0.2 for all other types (IPCC 2006).

- CF: Carbon fraction, using the carbon fraction value 0.47 (IPCC 2006)

-44/12: Atomic mass conversion from carbon to CO.

Wood density of Dipterocarpus obtusifolius, Dipterocarpus tuberculatus, Shorea obtusa, Terminalia alata,
and Xylia xylocarpa followed the cauaen developed in Cambodia for upland forest mm Sl ot 2019)
For other species,
averages fom e Globa Wood Denslly (GDW) Database (Jorome Chave et . et a1 2008 1Zanne etal,
etal,,n.d.). Southeast Asia and Southeast Asia Tropical data were selected and the average values for each
species and genus were calculated. Wood density for each tree was based on species if available in the
(GWD, genus ifspecies was ot avaiable, or a defaul value of 0.7 gfom3f boh species and gens were
unknown, not recorded, or not The default value: based y
for tropical Asia (Reyes et al., et l, 1992).

Height-diameter allometric equations

Table 4. Developing tree height-diameter allometric equations

Forest types Model
Evergreen forest H=1.3+29.9423" (1 - exp (0.0407* DBH"0.8198))
Semi-evergreen forest H=1.3+29.0446" (1- exp (-0.0407" DBHA0.8198))
Deciduous forest H=13+21.986" (1-exp (0.0407° DBH'0.8198))
Community land H=1.3+14.3706" (1 - exp (-0.0407* DBH"0.8198))
Non forest H=13+14.3706" (1 - exp (-0.0407* DBH"0.8198))

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

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

1

Table 5. Allometric equations used to determine tree mass and each carbon pools in Dead Wood.

Forest types/Pools Equation References
Standing Dead trees | Mass : Same of standing tree (Table3) Chao et al, 2008
Stump Mass =V * WD decomposition class Chao et al,, 2008

=A*L*100
A=(d112) * (d212) * 0
WD =041
Fallen Dead Wood | Mass =V * WD decomposiion class Chao ef al, 2008
'+ o[

Note: WD= wood densiy (glom3) V= Tree Volume (m3)

Table 6. Wood density n each decay class

Decomposition Class Wood density (g cm-3)
1 055
2 041
023

3

Source: (Chao ef al, 2008)
233 Calculation of Soil and Litter Carbon Pools
The soil sample was taken at depths of 5 cm, 15 cm, and 25 cm. The measuring tape was laid paralel to the
soil core placed on the plastic firm. Then, the soil core s cut open at the appropriate depth and the 100 mi
sampling cylinder is inserted to collect the sample. Then, each collected soil sample is placed in a sample
bag and the name of the cluster, the date and the depth of the sample are noted for each bag. The soil
samples were collected during the field survey and analyzed at the soil aboratory of the General Directorate
of Agriculture (SDA). The soil samples were oven dried and recorded promply. AL the laboratory, sol
nitrogen, pH, total carbon,

it sampls wero colecled n h ild and placed  lastc bags. After weighing the iter and then deduct
the netweigh of the bags, the samples were placed directly o the drying oven. The samples were weighed
daily untl they were uniformiy dried.

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

Table 7 Field survey scheduling

Feb | Mar

pre-inventory
Field survey —
Data entry, Report
making and
Biomass analysis
Report
Field survey report
Draft Report an Field Data Caollection and Laboratory Wark for NFI
Report on Field Data Colleciion and Laboratory Work for NFI

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

Forest Type #Implementation plot* | #Inaccessible plot **
Evergreen forest 17 11
Semi-evergreen forest %0 10
Deciduous forest 108 0
Non forest 45 3
Total 360 4

Recorded in the fields
** Based on the classffication of 2018 Forest Cover Map

Map of Forest Inventory in Stung Treng Province

e i
5

Figure 11. Map of accessible and inaccessible clusters in Stung Treng Province

For the accessible and inaccessible clusters were attached in the Appendix 3 & Appendix 4 below.
3.2 Clusters and Plots in Field Measurement (without inaccessible cluster/plot)

Atolal of 120 clust Itis shown that the clusters and plos n the fild survey (see
Tabe ), incucing Evergreen ores for e (38 lusers), s (37 custers), and a umberof plots AGB, BGB, and
Deadwood (17 plts). Semi-evergreen forestforlfer (3 custers),so (39 custers), and a number of lots AGB,
BGB, foriter (39 lusters), , and a number of plots AGB,
808, and deadood (108 pot).
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Table 9. Clusters and Plots in Field Measurement

Code| LanduselNegetationtype | #Cluster | #Cluster #Plot
Class (Litter) (Soll) (AGB, BGB, Deadwood)
1| Evergreen forest 38 37 "7
3 | Semi-evergreen forest 3 39 %0
4| Deciduous forest 39 3 108
Non forest 12 9 4
11| Oilpam ) 1) ©
21| Shrubland @ @ ®)
23| Orchard @) © (12)
31 | Grassland 0] @ 0]
33 | Abandoned field ®) “) (13)
35 | Barren land (0) (V] (0}
40| Cropland @) © (1)
41| Swidden agriculure ) © @
Total 120 120 360

3.3 Main Tree Species for Each Forest Type

10| Syzygium polyanthum 60 2 0
11 | Vatica odorata 214 62 4
12| Cratoxylum i 29 55 3
13 | Xylia xylocarpa 7 0 %2
14| Xylopia vielana 62 6 4
15 | Terminalia alata 0 2 142
16 | Dipterocarpus obtusifolius 0 1 62
17| Dipterocarpus tuberculatus 0 1 7
18 | Shorea obtusa 0 1 147

3.4 Comparison of AGB (/ha) in difference provinces

Comparing the data of AGB in Cambodia with those of Stung Treng, AGB in the study area s higher than in
Kampot, Kampong Thom, Kratie, Oddar Meanchey, Pursat, Ratanakir, and Siem Reap, but lower than in
Mondukir and Kong Kong and Preah Vinar provinces. AGB in Mondukir i largely from the REDD + Keo
Seima Wildlife Sanctuary REDD + Project and other protected areas that are less disturbed, resulting in
higher AGB values. In Koh Kong, mangrove forests, which have ecosystem carbon stocks, are the main area
and have higher carbon stocks than upland and floodplain forests. However, the study was conducted for the:
whole province, and one part is dense and another part is open forest.

According tothe ied inventory in Stung Treng, the free species were found 382 species, inciuding Urknown !
Species 40 species at the ree plot in il Land use/Vegetation type. It was also described on a number of £
species i iree foresttypes (Table 10). The main y L lyculata, 5 .
Vatica odorata, Aporosa planchoniana, Nauclea orientalis, Diospyros crumenata, Syzygium cumini, Irvingia y : x
‘malayana, Xylopia vielana, Syzygium polyanthun, Shorea vulgaris, Memecylon acuminatum var. tenuis, i
Diospyros nifda, Craloxylum cochinchinense, Xylia xylocarpa, Terminalia alta, Shorea obtusa, '
Dipterocarpus tuberculatus, Dipterocarpus oblusifolius (See Appendix 5. '
Table 10. Main species in three forest types ]
P Evergreen Semi-evergreen Deciduous
(9 CLaD forest forest forest
1| Aporosa 154 30 3 Figure 12. Comparison of AGB between study site and other provinces
2| Diospyros cumenata 1t 8 7 3.5 Result of AGB (th) for each Forest Type
3 | Diospyros nitida 50 21 1 According to the study, Figure 13 shows that Evergreen forest, where the amount of AGB is almost 1000
4 [ Ivinga maloyana o © % tha, but the frequency ofthe ta s ranked between 50-500 Uha happened nealy 20 tmes. In Semi-
. ; evergreen forest, the amount of AGB is not more than 500 tha, but the frequency of data is anked between
5_|Lagerstroemia calyculata 28 3 6 0-350 Uha, a frequency of about 15 times. In Deciduous forest, the amount of AG is between 0-150 tha,
& | Memecylon acuminatum var 5 M 15 frequency of the data occued befween 25-35 imes. The graph showed the amount of AGB of each foest
tenuis type, Evergreen forest 1000 tha, S o be thha and Deciduous
7 | Nauclea orientalis 132 0 0 forest is between 0-250 t/ha.
8 | Shorea wilgaris 59 3 2
9 | Syzygium cumini B 21 1
15 16
Total standing tree in Forest
20-
£ "
“0-
om e e B e ; e
o 2 s 70 o 20 so 70 o 20 o 780
AGBtha

Figure 13. Frequency of AGB in each forest types

3.6 Relationship between Tree Height and DBH

Trees exhibit considerable variation and flexibilty n their crown size, heigh, and Diameter at Breast Height.
The size of a ree crown and its height above the ground is important o the tree in that ines the tolal
amount o light the tree receives for photosynthesis. An examination of the relationship befween height and
diameter for alltree data is shown in Figure 14, with most diameter classes occurting between 5-50 cm in
the field survey. H and DBH are particularly important for biomass and carbon stock calculations. In the
absence of the height of each DBH ping
anonlinear regression model.

In general, the correlation between tree height and DBH s such that te tree s tall and the DBH size s large,
50 the relationship between tree DBH and the number of tree species per tree is captured. A positive
correlaton between tree height and species diversity i found, but with signiicant and increasing variation
with increasing DBH. This means that the variations in tree height were explained by variations in stem
diameter.

o 0B e
Figure 14. Relationship between Tree Height and DBH

3.7 AGB & BGB Carbon Pools
Table 11 describe AGB and BGB carbon pool in different forest types. The AGB in each plot was different
depending on the number of trees are present in the plot and forest types. The total aboveground biomass
in this study was excluded bamboo. The total biomass (AGB and BGB) in Deciduous forest was 95.22 tha,
equal lo44.75 Ctiha, Semi-evergreen forest was 183.76 tha, equal to 86.37 Ctiha, while Evergreen forest
was 334.86 tha and equal to 157.39 Ctiha, and Non-forest was 11.10 tha, equal to 5.22 Ctia.

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

Total Total
Biomass | Carbon

Forest
Type

Degen | g7 | amdp| w04 | 037 3ss| 15739 | 16176| 2931

#Plot| AGB | BGB | (RS) sd | CI(95%)

Semi-
evergreen 90| 153.13 3063 0.20 183.76 86.37 98.91 2043
forest

Deciduous
forest 108 79.35 15.87 0.20 96.22 44.75 55.97 10.56
Non forest 45 925 186 0.20 11.10 522 2459 719

3.8 Standing Dead Wood, Stump and Fallen Dead Wood Carbon Pools

Deadwood plays an important ecological roe in forest ecosysters, and the decomposition of this material
can contribute significantly to the net production of the forest ecosystem. It has been defined as one of the
carbon pools for carbon stock calculations. Dead wood is potentilly a large carbon pool with relatvely long

18
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turmover times. D rates, . provide
energy and nutrients for soil micro- and macro-organisms, and provide a place for seediing development. In
this study, the average biomass from deadwood in Deciduous forests, Semi-evergreen forests, and
Evergreen forests was slightly diflerent (9.28 tha, 18.91 tha, and 14.70 tha, respectively). The result here
(see Table 12) i similar to a study conducted by USAID (2014) that estimated biomass from dead wood in

Cambodia. i in th stock at the research
site.
Table 12. Dead wood carbon pool in different forest types
Forest Deadwood Total Carbon Total CO;
Type | POt (tiha) (tiha) (tha) sd_|cliesn)
Evergreen 275
forest 17 14.70 6.91 2534 4.30
Semi- 2355
evergreen 90 1891 8.89 3260 487
forest
Deciduous 16.75
forest 108 9.28 4.36 15.99 316
Non forest 45 374 1.76 6.45 9.34 273
3.9 Litter Carbon Pool

Forestand plantitr falin terrestrial systems is an important pathway forretuming nutrents to the soil. Liter
has been defined as one of the carbon pools in ecosystem carbon stock calculations. Since a sample of the
ltter layer is collected from a determined plot, it is sufficient to determine the coefficient for converting the

hectare. B: 1.74 Ctih o
forest was 0.94 Ctiha Deciduous forest was 1.04 Ctiha and Non-orest was 1.03 Ctha. The result was simiar
1o study by RUA (2020), which estimated the biomass from tumover leaves in Cambodia.

Table 13. Litter carbon pool in difference forest type

Forest Total C

Types | oluster | Liter(tha) (Mgha) | CO:Mgha) | Sd | cl(ss%)
Evergreen
Forest 38 370 174 6.38 131 042
Semi-
evergroen 3 200 094 345 o0s2| 02
Forest
Deciduous
Faat 39 221 1.04 38| 104 03
Non forest 12 220 1.03 378 18| oo

3.10 Soil Organic Carbon Pools

Soil organic carbon is important to terrestrial ecosystems. Here, we present estimates of organic carbon
stocks in sols of the upper reaches of Stung Treng Province based on soiltypes. The resuls show that the
total organic carbon stock n the different forest types in which the sof layer s located, as well as the C stocks
for each pool n each of the three layers. The soil depth was 40 cm in each case. Note that the sample was
taken only from the soil at shallow depth, which contains more organic matter than the soil at depth (see

19

Table 14). Due to the large amount of carbon stored in the soil, soil organic carbon may increase significantly
based on the different forest types, including 68.49 tha for the Evergreen forest, Semi-evergreen forest 63.77
tiha Deciduous forest 65.24 tha and Non-forest forests 61.30 tha.

Table 14. Soil carbon pool in different forest types

Forest Soil C (Mgrha) Total C
#Clust sd CI(95%

Types e s sL2 | sL3 (tha) D
Evergreen
ot 37| 2493| 2266| 2090 6849 16.16 521
Semi-
evergreen 39| 2381| 2068| 1928 6377 1478 484
Forest
Deciduous
iy 35| 2385 2238| 1901 65.24 1961 650
Non forest 9] 5m] 295] 2181 6130 1374 898

311 Total Ecosystem Carbon Stock Assessment in Stung Treng Province

The study focused on five carbon pools, including aboveground and belowground biomass carbon,
deadwood carbon pool lter carbon pool, and SOC. Litter, deadwood, and understory are important carbon
pools for forest ecosystems and constitute the most important carbon pools in quantifying for national
emissions reporting. Table 15 illustrates some interesting facts about total ecosystem carbon stocks in
different forest types. er types. In Evergreen forest,
the AGB (114.88 Ctiha) is higher than forest types followed by Semi-evergreen forests (7197 Ctiha)
Whereas, the BGB (42.51 Ctiha) in Evergreen forestis aso higher followed by Semi-evergreen forests (14.40
Ctiha). However, the deadwood of Semi-evergreen forest (8.89 Ctha) is similar, compared to Evergreen
forest (6.91 Ctiha), and stored higher carbon. The carbon stored inthe lter (1.74 Ctiha) of Evergreen forest
is higher followed by Deciduous-forest types (1.04 Ctfha). The SOC stored n Evergreen forests (68.49 Ctiha)
is slighty higher, compared to Deciduous forests (65.24 Ctiha) and Semi-evergreen forests (63.77 Ctia),
followed by Non-forest types (61.30 Ct/ha). Overall, each carbon pool of total ecosystem carbon stock
indicated that in Evergreen forest (23453 Ctha) is higher than in other forest types, compared to Semi-
evergreen forests (159.97 Ciha) and Deciduous forests (115.39 Ctiha). Finally, Evergreen forest (859.94
ha) has a total CO; equivalent that is higher, compared to other forest types in Stung Treng province.

Table 15. Total Ecosystem carbon stock in diference forest type

Foest | AGB | BGB | Deadwood | Liftr | Sol | Tol | (o
Tpes | (Ctha) | (Cuha) | (ctha) | (ctha) | (cuha) | (ctha) | (GO2
Evergreen
forest 114.88 4251 6.91 174 68.49 23453 859.94
Seni-
evergreen Mner| 1440 889|  0%4| 6377| 15097| 58656
forest
Deciduous
Dedd w29| 746 43| 104|  es24| 1539|420
Non forest 43| o8 176)  103]  6130|  6931| 25414
20

3.12 Other Results

Table 16 shows the number of species and individuals of seedlings, shrubs, and vines in each sub-plot. The
results of these surveys were not used to estimate forest biomass. It is expected that these data will be
utilized in future studies of biodiversity, forest ecosystem and other.

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

Fostrype | Seedings | STUGUER ) saiog | S

Species | #Tree | Species | #Tree | Species | #Tres | Species | #Tree
Evergreen forest 190 1,450 37 125 158 1,168 22 45
Sfe'f;een st | 154 | 124 17 69| 48| 595 13 20
Deciduous forest | 110 | 760 B 2 8 | 364 4 10
Oil paim - - - - - - - B
Shrubland 5 2 - - 5| 16 - -
Orchard 6 18 1 1 8| 2 -
Grassland - B - 5 - - - 5
Abandoned field 14 69 1 4 " s 1 1
Barren land - B = 5 - - - 5
Cropland 3 2 - - 1 17 1 2
o N I I B I
Total 318 | 3592 5 | 26 | 214 | 229 B 1

3.13 Discussions

Based on the Second Forest Reference Level (FRL) in Cambodia (2021), the national FRL i for the entire
natione teritory. The carbon pools included AGB and BGB. Liter, deadwood and soil rganic carbon are
excluded due to the lack of data. The AGB of Semi-evergreen forest (165.23 tha) is higher than Evergreen
forest (133,12 tha), while Deciduous forest (70.87 tha) and other forests (73,03 tha) are simiar (Table 18)
Also, BGB of Evergreen forest (49 i green forest (33.05 tha),

forest (14.17 tha) and Other forests (14.85 thha) are similar respectively. Overall, each carbon pool of the
Semi-evergreen forests (93.19 Cthha) is higher than in other forest types, compared to Evergreen forest
(85.72 Cttha) and Deciduous forests (39.97 Ctha) and followed by Other forests (41.30 Ctha). Semi-
evergreen forest (341.70 tha) has a total CO; equivalent that is higher, compared to other forest types.
However, bamboo was excluded from the first and second Cambodia FRL because the area of land cover
represented bamboo class were very small

A study on carbon stock assessment conducted by MoE (2020), the amount of AGB in the evergreen forest
is higher, compared to the deciduous forest inthe study. Amount of AGB in average of deciduous forest and
evergreen forest was a significantly difierent as 91 tha and 169 tha respectively. The result was similar to
the Cambodia Initial Forest Reference Level (FRL), which the AGB of deciduous forest was 85 tha and
evergreen forest was 163 tha (RGC, 2017). Moreover, the results were similar to the study of (Karki et al.,
2016) who estimated the AGB in deciduous forest and evergreen forest in Nepal. Their result found that the:
average AGB in deciduous forest was 116,63 tha and evergreen forest was 177.58 tha. This result was a

2

slight higher than AGB in deciduous forest in Cambodia because the level of density, height, and DBH.
However, it was considered in the same category for both study if link to FRL in Cambodia. Overall, the
estimated total AGB was 130 tha (MoE, 2020). The total AGB in the study was included sapling and bamboo.
Therefore, the estimated value of total AGB was higher than Cambodia FRL, which excluded saplings and
bamboo. The total AGB in deciduous forest was 149.3 tha, equal to 70.2 CO equivalent, while the evergreen
forest was 238.7 tha and equal to 112.2 CO, equivalent. Therefore, the total average AGB from the study
was 194 tha equal to 91.2 CO; equivalent by including sapling and bamboo.

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

‘The results of forest inventory in Stung Treng indicated that the total carbon in Deciduous forest was 44.75
thha, equal to 164.08 CO; equivalent, which is lower than Semi-evergreen is 86.37 tha, equal to 316.69 COz
equivalent (Table 17). Finall, itis concluded that the total carbon in Evergreen forest was 157.39 tha, equal
to 577.10 CO; equivalent was the highest carbon storage, compared to the National Forest Reference Level
(FRL).

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

Total Total

Forest AcB | BB Total
‘ Type | PO ha) | (tha) B'(‘:,;":)” °(‘u’::)" €0z (tha) | 5% )
zve'g'ee” 07| 2442 9044 33486 167.39 577.10 12%
rest
Semi-
evergreen 90 153.13 3063 183.76 86.37 316.69 13%
forest
Deciduous
Dedd 08| 7935| 1587|  w522|  4475|  16408|  13%
Nonforest | 45| 925|185 .10 522 1914 o

¥ I I . 14| g

Table 18. Result of National FRL (AGB, BGB)

ForestType | #Plot | AGB | BGB Total Total Total [C)
Biomass | Carbon | COZe

Evergreen

e 4| 13312 4926 18238 8572 31430 5%

Semi-

evergroen 49| 16523 3305 19828 19| 10| 9%

forest

Deciduous

sy 32| 7087|1447 8504 3097|4655 10%

Otnerforest | 54| 7303|1485 8788 430 15143 0%
2
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IV. Conclusions and Recommendations
4.1 Conclusion

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

o i jes inthe fourth forest type based

on density.

The carbon stock density of Evergreen forest (23453 Ctiha) was higher than that of Semi-evergreen forest
(169.97 Ctha), Deciduous forest (115.39 Ctiha) and Nonforest (69.31 Ctha) in Table 15. The results of
AGB were a signifcant difference from the second Cambodia FRL as the value of carbon stock was 85.72
Cthafor 93.19 Ctha for green, 30.97 Ctiha for D 41.30Cthha
for Non forest (excluding stumps, fallen dead wood and bamboo) (Table 18). Overall, each carbon pool of
the total ecosystem carbon stock shows that in Evergreen forest (234.53 Ctiha), equivalent to 859.94 tha,
has heigherCO2 equivalent than the other forest types in Stung Treng province. The resuts will support the
government’s srategy interms of sustainable management of the forest sector in Cambodia

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

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

Amethod to measure parts of ilegally cut timbers. This should integrate into the field manual;

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

When conducting the whole scale of forestry, the quality of FRL shoud be considered;

A study should encourage academia to continue studying in terms of capacity building of human
resources, and the data could be available for academic purposes;

“The resuls of the study should contribute to GHG inventory in Cambodia, together with both national
GHG inventory and BUR; and

Should have other studies in different provinces to see how the data is comparaively collected.

V. Challenges and Lessons leamed

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

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

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

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

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

« Some clusters were located n the company, and the team entered without any permission.

« Some clusters are located in Evergreen forests or hll areas near the water source where there
Were some wid pig mites, snakes, or other insects biing the tea.

o Afew days of forest ire during the dry season, particularly for the cluster or plots local in
Deciduous forest (dry open forest) were a ot of Vietramosasa pusila available.

« One cluster s located at another side of the iver, where there was no bridge or fery, 5o the team
must rent the local small boa to reach the cluster. It was a high rsk since most of the team
members could not swim and the boat have no safety swimming sut

o Transceiver was shortdistance making us diffcutto contact our team members ust only from one
plotto another plot in the same clusters. Lost the team members in the forest.

o Diffcutto find local guides to join us as they did not know the tree name or road accessibilty.

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

= Buiding capacity of the survey team, including pre-survey phase and building good networking with

local guides and forest rangers through being fiiendly, kind and share something with them, and

also enjoy what they coordinated in the field.
«  Strong coordination from the MOE, particularly the facilitation of DoE, PDAFF, and FA to CPAs and
CFs

« Knowledge sharing inluding culture and language among the d oth

« Participation at al level, particularly local authorties aiways collaborated with the team to work in
the areas where the clusters are located in.

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

= Preparation with maps included Google Earth maps, CF maps, CPA maps.

 Meeting with Director of CPAS and CF leaders fo interviewing on the current stuation
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Appendix 4 Summary report of inaccessible clusters Appendix 5 Tree species found in the study area

1 L ia calyculata 607
2| Valica odorala 285
3 | Diospyros crumenata 209
| e s 4 orosa 187
e e 5| Terminala alata 153
e 5| Xylia ylocarpa 149
7 Shorea obtusa 147
R =5 i & | Ivingia melayana 141
S =H e e 9| Nauclea orientalis 133
| = s 10 v 129
S =0 LR 11| Syzygium cumini 120
St =n = 12| Memecylon acuminatum var. tonuis 119
E et = e R e 1 tuborculatus ur
TEEEE = i 14| Peltophorum dasyrhachis 76
e = EELEAEE 15| Diospyros niida 2]
sE— =5 == 5] 16| Diospyros sylvatica 7
. s s i s 17| Xylopia vielana 72
18| Berrya mollis 68
19 Vitex pinnata 68
20 Sindora siamensis 65
21 Walsura robusta 65
22| Callophyllum seigonense o
23| Shorea vulgaris 64
24 br 62
25| Dipterocarpus obtusifolius 62
26 | Syzygium polyanthun 62
rid colubrinum 59
28 Anishoptera costata 56
29 Terminalia mucronata 56
30 55
31 Syzygium lineatum 54
32 Ardisia crenata 50
33 Scheicheria oleosa 48
34 | Terminalia triptera 48
35 Ficus racemosa 47
36 Dimocarpus longan 44
37 Drosera indica 44
38 Neonuclea sp. 43
39 Tetrameles nudiflora 42
40 41
41 intricatus 40
2 exelsum 20
43 ‘Sandoricum indicum 39
44 Microcos paniculata 37
45 Bauhinia racemosa 36
33 34




46| Dehaasia cuneata 36 93| Hopea odorata 17
47_| Diospyros pilosanthera 36 9 | Unknown27 17
48| Gluta laccifera , Pierte. 36 95| Cleistanthus tomentosus 16
49| Melodorum fruticosum 35 % 16
50| Diospyros bejaudii 34 97| Melientha suavis 16
51| Diospyros undulata 34 98| Croton poilanei 15
52| Acronychia pedunculata £ 9| Pterocarpus 15
53| Albizia lebbeck 31 100 15
5 dyeri 31 101__| Diospyros cambodiana 14
55| Shorea roxburgshii 31 102 turbinatus 14
5 | Memecylon lacvigalum 30 103__| Polyalthia intermedia i
57| Parinari anamensis 30 104 14
5 | Shorea siamensis 30 105__| Cananga latifolia 13
5| Syzygium formosa 29 106__| Dillenia ovata 13
60| Bombax anceps 28 107__| Fagraea fragrans 13
61| Herit i 28 108__| Hopea pierrei 13
62| Nauclea officinalis 28 109__| Mitragyna sp. 13
6 2 110__| Atalantia monophyla 12
64| Mangifera duperreana 2 111__| Callicarpa brevipes. 12
65 | Mangifera foelida 2 112__| Ficus microcarpus 12
66| Millusa molis % 13 annamensis 12
67__| Dillonia pentagyna 2 114__| Knema globularia 12
68| Grewia eriocarpa 2 115__| Madhuca cambodiana 12
60| Hopea ferrea 2 116 12
70__| Polyalthia cerasoides 2 17__| Syzygium grandis 12
7 2 118__| Syzygium siamensis 12
72| Careya arborea 23 119__| Diospyros malabarica 1
73| Garcinia ferrea 23 120__| Morinda tomentosa 1
74| Spondias pinnata 23 121__| Walsura trichostemon i
75| Anacardium occidentale. 2 122__| Apostasia walichi 10
76| Brownlowia emarginata 22 123__| Baccaurea ramifiora 10
71__| Madhuca ellptica 2 124__| Ficus variolosa 10
78| Quassia amara 2 125__| Garcinia oliveri 10
79| Dalbergia nigrescens 21 126 | Pinus kesiya 10
8 intricatus 21 127 | Suregada muttifiora 10
81| Garcinia vilersiana 21 128 | Syzygium tinctorium 10
8 | Knema corticosa 21 129 | Vie pusilla 10
8 | Uvaria purpurea 21 130__| Zizyphus cambodiana 10
8| Artocarpus chama 20 131__| Barringtonia asiatica 9
8 | Sterculia gilva Mig. 20 132__| Canarium album 9
8 |1 speciosa 19 133 9
87| Terminalia chebula 19 134__| Drypetes cambodica 9
8 18 135__| Myristica iners 9
8 | Terminalia bialata 18 13| Strychnos nux-vomica 9
90| Aporosa fcifolia 17 137__| Terminalia pierrei 9
91| Dalbergia oliveri 17 138__| Vatica philastreana 9
9 | Haldina cordifolia 17 139__| Abutilon indicum 8
35 36
140__| Alstonia scholaris 8 187__| Diospyros hasselti 4
141__| Bauhinia variegata B 188 | Gardenia angkorensis 4
142__| Dalbergia entadoides 8 189__| Lagerstroemia loudonii 4
143_| Diospyros buxifolia 8 190 4
144__| Aglaia edulis 7 191__| Lepisanthes tetraphylla 4
145__| Bauhinia viridescens 7 192 Z i 4
145 tosa 7 193__| Markhamia stipulata 4
147 rdi i 7 194__| Memexylon edule 4
148 _| Elacocarpus hygrophilus 7 195__| Nephelium melliferum 4
49| Knema pierrei 7 19| Ochna integerrima 4
150__| Lepisanthes rubiginosa 7 197 | Plemandra )
151__| Lithocarpus harmandii 7 198__| Shorea thoreli 4
152__| Polyaithia thorelii 7 199 | Spondias malayana 4
153 | Unknown25 7 200__| Sterculia parvifiora 4
154__| Aglaia cambodiana 6 201 | Syzygium grata 4
155 | Albizia thorelii B 202 | Unknown103 4
156__| Antidesma 6 203__| Unknown26 4
157__| Boerhavia chinensis 6 204__| Unknowng3 4
158 roxburghii B 25 ‘glaucum 4
159__| Clitoria ternatea 6 206__| Altingia cambodiana 3
160 majus 6 207__| Bruguiera sexangula 3
161 6 208__| Buchanania siamensis 3
162__| Diploknema sp. 6 209__| Canthium dicocoum 3
163__| Duabanga grandifiora 5 210 rypha 3
164__| Dysoxylum loureiri B 211__| Crateva adansonii 3
165__| Evodia lepta 6 212__| Croton joufra 3
165 __| Garcinia schefferi 3 213__| Dalbergia horrida 3
167 | Mastixia pentandra 6 214__| Diospyros ehrefioides 3
168__| Parkia sumatrana 6 215__| Drosera burmanii 3
169__| Shorea henryana 6 216__| Dysoxylum sp. 3
170__| Shorea hypochra 6 217__| Elaeocarpus macrocerus 3
171__| Unknown64. 6 218__| Firmiana simplox 3
72| Zanthoxylum thetsa B 219 | Garcinia merguensis 3
73| Butea 5 20| Garuga pinnata 3
174__| Calophyllum polyanthum 5 221__| Grewia sinuata 3
175_| Dioscorea hispida. 5 22| Holarrhena pubescens 3
176__| Diospyros kaki 5 223 | Hopea hefferi 3
177__| Diospyros montana 5 24| Hopea recopei 3
178__| Memecylon harmandii 5 25 ia macrocarpa 3
79| Murraya paniculata 5 2 3
180__| Oroxylum indicurn 5 227__| Memecylon scutellatum 3
181__| Schoutenia hypoleuca. 5 228 | Millingtonia hortensis 3
182__| Streblus asper 5 29| Neolitsea chui 3
183 | Syzygium fruticosum 5 20| Premna mollissima. 3
184__| Adenanthera pavonina 4 231__| Pterocymbium tinctorium 3
185__| Crudia chrysantha 4 232__| Pteropermum diversifolium 3
186 macrocalyx 4 233 | Senna garrettiana 3
37 38




24| Syzygium 3 281 | Unknowng0 2
235 __| Tectona grandis 3 262 | Walsura villosa 2
2 __| Terminaha belliica 3 283 | Zizyphus oenopolia 2
237 | Terminalia catappa 3 24| Acacia 1
23| Unknown101 3 285 | Afzelia xylocarpa 1
29| Unknown19 3 286 | Aglaia leptantha 1
20| Unknown6 3 287 | Alpinia conchigera 1
241 __| Unknown75 3 288 | Alpinia galanga 1
22| Unknownss 3 289 _| Antidesma acidum 1
23__| Vitex peduncular 3 20| Antidesma 1
24| Acacia intsia 2 291 | Antidesma montanum 1
25__| Achyranthes bidentata 2 202 | Artocarpus nitidus 1
26 i 2 203 __| Aryteralittoralis 1
247_| Alstonia spathulata 2 204__| Balakata baccata 1
28 chinensis 2 205 | Barringtonia acutangula 1
29| Antidesma japonicu 2 296__| Bauhinia bassacensis 1
250__| Antidesma laurifolium 2 207__| Butea superba 1
251 | Azadirachta indica 2 208 | Casearia graveolens 1
252__| Bauhinia harmsiana 2 209 | Cassia fistula 1
253__| Bauhinia pottsii 2 300__| Cassia timoriensis 1
254 | Buchanania reticuleta 2 301_| Croton thoreli 1
255 | Calophyllum thorelii 2 302__| Dacrydium elatum 1
256__| Canarium subulatum 2 303__| Dalbergia cultrata 1
257__| Dillenia scabrella 2 304__| Desmodium auricomum 1
25| Diospyros filipendula 2 305__| Desmodium longipes. 1
259 | Elaeocarpus thoreli 2 306__| Dillenia hookeri 1
260__| Euonymus cochinchi 2 307__| Dillenia obovata 1
261__| Ficus hirta 2 308__| Diospyros decandra 1
22| Ficus religiosa 2 39 costatus 1
263 | Garcinia delpyana 2 310__| Dracaena cambodiana 1
264__| Gotonia floribunda 2 311__| Ellpanthus tomentosus 1
265 | Grewia asiatica 2 312_| Engelhardia 1
26 2 313__| Erythrina variegata 1
267__| Intsia bijuga 2 314__| Erythropheum succirubrum 1
268 | Mammea siamensis 2 315__| Euphorbia hirta 1
269 | Parameria laevigata 2 316__| Eurycoma longifia 1
270__| Phyllanthus emblica 2 317__| Ficus fistulosa 1
o suaveolens 2 318__| Ficus sp1. 1
272 | Polyalthia jacunda 2 319__| Flacourtia indica 1
273__| Randia uliginosa 2 20 1
274__| Sapium sebiferum 2 321_| Gardenia cambodiana 1
275__| Shorea guiso 2 32| Glycosmis pentaphylla 1
276__| Ternstroemia penangiana 2 323__| Grewia tomentosa 1
277_| Tristaniopsis burmannica 2 324__| Homalium grandifiorum 1
278__| Unknown114 2 325__| Hopea reticulata 1
279 | Unknown3s 2 2% 1
280 | Unknown65 2 321_| Impatiens balsamina 1
39 40
[ [spociesname [ ey

328__| Ixora diversifolia var. flexilis 1 375__| Unknowng4 1
39| Kmeria duperreana 1 376__| Unknownd5 1
330__| Korthalsia lacinosa 1 377__| Unknown96 1
331_| Lasianthus repoeuensis 1 378__| Unknown97. 1
332 i i 1 379__| Unknown9s 1
33| Litsoa umbellata 1 380 | Ventilago 1
334 1 381 | Xylopia pierrei 1
35 | L ightianum 1 32| Xylosma 1
3% | Madhuca 1

337__| Mallotus anisopodus 1

33 __| Malotus repandus 1

339__| Memecylon edule 1

340__| Morinda persicasfolia 1

341__| Muntingia calabura 1

342__| Pantadenia adenanthera 1

343 __| Pavonia rigida 1

344__| Phyllanthus amarus 1

45| Podocarpus nerifolus 1

36| Pouzoizia zeylanica 1

347_| Psychotria revesii 1

48 1

39| Sandoricum koetjape 1

350__| Schima walichii 1

351__| Scleropyrum pentandrum 1

352__| Sonneratia caseolaris 1

353__| Spatholobus parvifiorus 1

354__| Tetracera scandens 1

35| Unknown102 1

35| Unknown104 1

357__| Unknown106 1

35| Unknown107 1

359 | Unknown108 1

360__| Unknown109 1

361 | Unknown110 1

32| Unknown112 1

33| Unknown17 1

34| Unknown118 1

365__| Unknown119 1

366 | Unknown120 1

367__| Unknown17 1

368__| Unknown20 1

39| Unknown38 1

370__| Unknowns3 1

a71__| Unknown72 1

372__| Unknown8s 1

373__| Unknown8? 1

374__| Unknowno2 1

a 2




Appendix 6 Material and equipment for field study
- Equipmentto be procured by the Contractor

No. List of equipment Quantity Unit
1 Food and water 1575 person/day
2| Camp equipment 5 set
3| Fistakt 5 set
4| Flashight with vilet fiter % set
5 | Backpack % piece
6 | Saw 6 number
7 Showel 6 number
8 Pick 6 number
9| Hammer 6 number
0| Busnkae 6 number
| Helmet % number
2 [ Boots % pairs
78| Wetalic pin fo plot marking & piece
14| Paint spray 240 bottle
75| Telephone card 1 LS.
76| Rope and sring 20 piece
7| Tapauin 5 plece
8| Gove 1050 pairs
9| Sample bag 1 LS.

20| Pipe (quadrate frame) 1 LS.

21| Mosauio spray 50 bottle
2| Mosquto gel 7 bottle
25| Raincoal % set

2| Batteres (GPS) 25 piece
25| Powerbank (solar charger) 5 piece

Equipment to be provided by the Employer

o Listof equipment Quanity Unit
| Handheld GPS receiver 6 set
Z | Hypsometer 6 sel
3| Diameter measuring tape (10m) 7 piece
4 Diameter measuring tape (2m) 2 piece
5| Measurng tzpe (50m) 2 piece
6 [ Clinometer compass 6 piece
7| Smallcaliper 6 piece
8 | Soil samping cylinder 2 piece
9 [Scale 6 piece
10| Waterproof bag 6 piece
| Colourtape % bundle
12 360-degree digital camera 6 set
8| Transceiver 10 set
14| Telescopic staff (8m) 6 piece

Appendix 7 Photos of fied work activties

Field suvey aiing n RUA
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Motor was broken during the fied in Nimith Waterfall
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Meeting with FA Stung Treng on 11 Jan 2022 Team measured DBH in Daung on 17 Jan 2022
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§r§smmsﬂgma’nnsh*’“t

L

tauan:samusmidime
nLHnuUﬁinj

nam

a mianiAiiFUAN s uam/Introduction to Training
a mudme GIs séqhﬁgm:mmsmsng‘mﬁ
/GIS Application in Natural Resource Management
Umﬁn sLﬁWSﬁ 1133515 8 §/Basic Concept of Map Production
I h: ﬁnLﬁJ GIS/Understanding GIS
Lm ARAENUGH GIS/Common Tools in GIS
ﬁﬂLﬁj/GIS Data Creating
0 ?j ﬁﬂLﬁJ/GIS Data Downloading
dws fj?i SN [$J/GIS Data Editing
fits

O 0O 0 O D 0O o
) =) ) 3
E:
m

%3 §§:ca

z
<33
w0

0iim (U§)

amimawndss

& 1

wio 6$1/Clipping Vector Data

Q mimawn§gSWiumn/Masking Raster Data

a mﬁ[fiLm ﬁ'1§§ lﬁﬁj[}:ﬂUU%nm fi: nHﬁi/Topographlc Analysis
a midimas’Safam/Applying GIS Symbols

0 migudias §i{nma/Map Layout

0 mivINen FgRaiEs Fne{Eh Geo-PDF/Export Geo-PDF

=

a mium i §§lﬁ Geo-PDF iﬂﬁg‘?ﬁ Avenza/Input Geo-PDF to Avenza

mitnnsif

ftguan:unmau(ug)

1A T ANY/Objective

gagelhmomstinn:Shdfynisiasismiidainsd Samndmangia
o4

LUﬁ§n'ﬁH‘| SQHﬁﬂLﬁﬁi GIS/Participant will be able to understand the basic concept of

map production and uses of GIS

Miih 1 ¢ fi/Expectation
 ighweAipdgifnsadany madadssw SamnnwadgSwenid
m ﬁlj'g“ﬁ MR U1 S §/Understanding GIS, Data Creation, and Data Downloading
. mﬁt[f}Lm REEIHNEAIS ﬂghﬁi_{?ﬁ ArcGIS Pro
/Able to use common tools of ArcGIS Pro
- mofmangiusdaiisdieigh Ayl Avenza N UISMAIMIENIAN
/ Able to use GIS outputs in Avenza app for field work

mndmes GIS isighAgmimimsmengma
/GIS Application in Natural Resource Management

mnBm e GIS isighAgmimimsmenyma(ug)
/GIS Application in Natural Resource Management( Cont. )

(Ref¥idrica, 2023)

mudimaimigad Symutsmugnogundan/

masimeasigianiin/ Application in Crop Modelling
Application in Crop-Irrigation Demand Monitoring B

. mﬁ[ﬁu‘ﬂ f{jqﬂ mILﬁijﬁhﬁsm s §/Application in Water Resource Management
- mHLULmﬁjgﬁmILgnﬂSn_ijqunﬂmn‘&n/
Application in Water Quality Monitoring
- mndmaakmipspkipind Skimatimagipy
Forest Management and Wildlife Habitat Analysis
. 'rﬂHLULmMgﬁmILnULnﬁIL'm,ngﬂw/
Application in Natural Disaster Management

Ref: Kumar, Navneet & Yamag, Sevim & Velmurugan, A Velmurugan. (2015).
Applications of Remote Sensing and GIS in Natural Resource Management. The Andaman Science Association. 20. 1-6
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mdmes GIS isighAgmimimsmengma(ug)
/GIS Application in Natural Resource Management( Cont. )

M A gumiU{ARIIAG/Forest Management

anfrsi M

- pawindridizstitunsnigoyw vighianizst hosuipmAsl oww junh §h
Friisantisiq fandsmodumhund g Aigumwmnduiaywigae hnodudn
[ulnbS R

. fﬁ’siﬁﬁnrmm‘mgﬂugougﬁ Fhyuny oww §u1 xdsmuididagmu shinwyuwa
igimugsthi

9

YU s{AcisminUnin s (Ug )/Basic Concept of Map Production(Cont. )

- iasEiammnnouifansmwiiimaiiaguigh (Projection) ildfifizsinagumuwisiming s
aittas iangyuighwnsifsune gatdatgsdmofafumEuidmuianiy

= b umaEinsaga

- ilgoanagasis: juniniuisined Shumayeigayig afiapsmaiflyg

-+ ghmieguamsmniieglisiisd gandaisighiaiaiianjyuighmannn 84
fhnsiiuohems 10

YU s{A:isminkUnin s (Ug )/Basic Concept of Map Production(Cont. )

- Taguighitugiosifoaopmimisdaiisins Mercator, Molweide,
§4 Azimuthal 2

wimsuilaidfuisigiodne wimsuilardfuisigiocod
W Gerardus Mercator W Karl B. Mollweide

wimas Hiscgios
uifahweshamuy
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YU s{AzisminkUnin s (Ug )/Basic Concept of Map Production(Cont. )

YU s{AzisminUnin s (Ug )/Basic Concept of Map Production(Cont. )

mitigh Mercator
tinmagas:thywinigd
Shigeuly

- Sopopaguaiisiniiw:edh Swumuisifegic Hanjans: §
gnd¥ogimsadnsinigph iRrumaghsig

- slimmmén ipaisiuiglhgin iWlwisinuopwmsiaiaguaiih 84
gk mngumissuimsiag

13

miugh Molleweide

MughgAIRIS:guminyw

R A

« mipUohisiasiRnnahywiRal e 21 Bumimosiosigeitst
wsnimoipii '

« igsfis: msmafivgitin:didaih injunh S & Shomwwmsmngum

mumandsimduisidagy o Saqph) SaBamsiadamuwissis

YU s{A:isminkUnin s (Ug )/Basic Concept of Map Production(Cont. )

mivigh Azimuthal

 THanans: vpotiivgidhonw Shfaisapongmuisiisé

- mmifsissiuasisaiimaisidusguinn  femwiviamw  Shiw:sFhivk
toatglom ildiaamadonwiifvat

= mngumoinuni aga Shimufsidi inuhiopmSiamwidanoanmed

YU s{AzisminUnin s (Ug )/Basic Concept of Map Production(Cont. )

S wi S tw/Definition

« tasiaufvdnmivaiasd yiganmyuidugimsgandignuis
Lﬁﬁqhm[ﬁ@ﬂ STANNAAMEW/Map is representing the earth surface or

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

(Ref: esa, 2023 )

= DS Shachanmidniidsaa It has many different kind

of symbols and colours to represent land surface.

(Ref: MoE, 2020) .

YU s{AzisminUnin s (Ug )/Basic Concept of Map Production(Cont. )

«  (UiAgisiBS§/Type of Maps (Dutton Institude, 2018 ):
- igsfgigimuimubnniyGeneral purpose: fimsanmitiizs§im
gis§iunk hingiguinmAddmsupimnbimaramminn:dsgigl
/Known as basemaps or reference maps and it usally has

information for general use.
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YU s{AzisminkUnin s (Ug )/Basic Concept of Map Production(Cont. ) YU s{AzisminUnin s (Ug )/Basic Concept of Map Production(Cont. )

= (UiAgiSiBS§/Type of Maps (Dutton Institude, 2018 ): = (UiAgisiBS§/Type of Maps (Dutton Institude, 2018 ):
- 1%s8iitn§u/Thematic maps: imsanthitsSimudanaanns - tis¥agisFo/carometric maps: fisEmsiamAannatinuimdiugh
iRsSumsusyw yins Fuinmiiai/Known as special purpose, single imuianlRamngimin it ymiaansidh /More specialized
topic or statisticakmaps type of map made for accurate measurements.

| WA
Eg. Cambodia Topographic Map (Ref: Mekong Maps, 201%}

YU s{A:isminkUnin s (Ug )/Basic Concept of Map Production(Cont. ) YU s{AzisminUnin s (Ug )/Basic Concept of Map Production(Cont. )

- r’ﬂimﬁﬁfﬁs§ﬂngmLﬁ?miﬂ7/Making good map depend on: - mmtﬁﬁfﬁs@'ﬂgHyms—nLﬁ?miﬁ/Making good map depend on:
- ihwishadawndnisgmbimatasd - mimAdgSwms{fu{giPlacing correct GIS Layer
Understanding knowledge level of map users
- Mol AdesiliEs §/Distribution of map information
- edioaa SandnasivEy v

Real World GIS Layers Data

v

Use appropriate symbols and colors ” 2

- mnAGandh migm g SammPmavisagasfegy y A :
Placing title, notes and fonts correctly m — X

- mad@aianpns Stamamuduaniiiy Ay
Using scale bars and north arrow correctly - el Water Bodies

-

(Ref: Pedamkar, 2023 ) 2

YU s{AzisminUnin s (Ug )/Basic Concept of Map Production(Cont. )

YU s{AzisminkUnin s (Ug )/Basic Concept of Map Production(Cont. )

# A8 agRMi/Standard Scale

s tem TUTES @/ . oo 2, a
g‘cg?? stiisd/ iem gn Map 2QRh A AYExample Uses «  qunpywissAimiviiaiis §/Some obstacles for map producing:
(U oniGround) - FsSupimidmasgs{atNo enough data

1:10 000 100m minbi gAiASimyRAG/Education, car navigation.. . 338WwegNUMSHISUANSSTNAANAY/Data with unclear source

[l Wey A sselusiti ELAY Bushwalking, EIA. - minidaasyamnhnj$ilow specs computer handling large maps
1:50 000 500m RriRgiind AT adventure touring.... . mivimidn Sgsmﬁiﬁ] $/Missing map information

1:100 000 1km mingitsmi 1AUI-GPS/Planning, GPS navigation... - iRsfAnnaisdgSwHsmauinmisiidinsd/

1:250 000 2.5km mngiRsmiignuTans/Environmental planning... Limitation of data uses for mapping

1:1 000 000 10km - FgSwinngimiBsmoguisiivyumsy

1:2.5 000 000 25km fﬁsé'iunhgm R tEEETY Envirc:nmetal issueﬂblocks accessibility for data collection

1:5 000 000 50km General reference, tourist maps .« UIDAINISTESABE/Technology limitation

1:10 000 000 100km

(Ref: Australian Government, 2010) -




AlipdgAfnsnBan(ny GIS/Understanding GIS

°

Geographic Information System (GIS) (pimsifimasimandgitipigfams

aanmAmpisywiinmasiighami: motws mimpea mima

mindimes Samiptpndss wﬁﬁmsqém]fg/els has been used in khmer
o ok

language as LUﬂgnﬁmSﬁuUﬁﬂ[’fg refer to a system for capturing, storing,

analyzing, and data management.

Ref: University of Wisconsin-Madison & UNESCO Bangkok
25
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. ‘mtmt'ltﬁ'ﬁ/capturing
« MIANg/storing

- miteghinquery

. mAm A/analyze

.« MIUMM/display

« [UgTH/output

ARy GIS(U§ )/Understanding GIS(Cont. )

GIS integrates five key components:
*  YS{AJ/Human

a o

+  §§SW/Data

. fﬁﬁ?hmﬂljﬁnﬁi/Hardware
- IgAesiuaifingdusotware
- Rhi

fN[#J/and Methods

§sSwpdgAnunsaBan|ay/als Data

+ GsSwipdsdbnsadaniamsiimwo type of GIS data:

«  Spatial Data/Geo-Spatial 831108 gSwamywitumownsARGaiRs S
ms i [ULﬁvTG‘IS@ ih/refer to any data able to use for mapping known as
3sSwio§ivector Data §43 gStwjumn/Raster Data (Ramesh et al., 2019)

- Non-Spatial Data/Attribute Data fnRliGGgSwinumsinpgathmni y
§sSwnansifidaunsisiangBan|areter to data stored as atribute or
data describes geographic feature (Wolfgang et al., 2018)

- i SIGAMIUIAS/it divides into two:
> §gSwuTmnn/quantitative: §gSwiEhli/ordinal, §g§woig:/
Interval , §1§ S WHSM/and Ratio
> 3hgSwannme/and Qualitative: §§SWS1BAIE/Nominal data

28

wigAnmsABan|a (U§)/GIS Data (Cont.)

2

glandgSwpdsdansgdan|ayes data model:
- ahidsphiunasiimaidiomaday yiglnissw
refer to structure that has been used for representing geographic
objects or surfaces as data.
«  §laru§gSWHISM{UIAG/3 types of GIS data model (Esri, 2018):
- GlanGsSwiodivector Data Model: §gStsigiugiaiLines
& sSwdano/points §1§ gSWnLsman/Polygon
.- lan§gSwiumn/Raster Data Model: UM f/Images
SaAgno(ai/and grid

§
$9008 g StwS/TIN Data Model:3g StuiBumsuifinfidgSuwiod
(2. iU any:Agas) MoTINMmeEhisg 30 wiwiamis:
Than[afim anifgimofitancywiditancywig)a hgins

Tynnfimandgidanfsiny ygah Wwhigiasidima

>

o

ifgjuifia 3 g Switw:AYAS (DEM)/TIN can be generated from
vector data(eg. Contour line and height points), It represents 3D
surface and this model uses triangles to connect points. It has
been used by engineer for analysis ridges and valleys. It also
used to generate digital elevation model (DEM) ( GISGeography,
2024). 30
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HiansdgSwiumoy glandgSwiody HlandgSwis
Raster Data Model Vector Data Model TIN Data Model
GeoTIFF/.tiff Shapefile/.Shp TIN dataset/aa;f;'

fo
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N
<
=
930
—
puv 3
@
=
w0
<
Se
0
Be
Dpn
g
w0
3
¢4

: NSABAN[AYThe Early History of GIS: aUiReanig
1960 figEmMMISANLNIENT SamdmadanSan(fy/started in 1960 as
academic research and analysis geography.

mmfimapdsiansadan|aiiysne First 6Is: 1A Sulsasthyn
goiRuiasmi ShuAly Luﬁgﬁﬁmsqﬁmw?smssmmmnm iRumay
fﬁmﬁgﬁémsrﬁmnLﬁﬂfﬁqmﬁqhﬁcgéﬁrﬁﬁﬁnmnﬁgﬂgﬁ1963 wiwinnn
mgrulammnnihwawuigfiginnenissw  Shdihimifgsw
ﬁILmﬁ[,ﬁﬁLﬁﬁmﬁLﬁLmﬁﬁﬁim;ﬁrﬂLﬁtgﬁjmnmiﬂ']/Mr. Tomlinson is the first
person in Canada who initiate, plan and develop first computerized GIS in

the world in 1963 and he created automated computing to store and
process data for Canda land-use management.

miTaStussigAfumsadan|ay/Evolution of GIS (Esri, 2018)
» 8§fiiana§unii/The Harvard Laboratory: 10VA Fisher msutiangififnés

wpadaiisd  wimnafosuifasiiinngd Sapwhegvany
poighiwgoima  SudSydupdsitnsaiamaituasiimand
minithids/

Mr. Fisher created first computer mapping software. He established Harvard
Laboratory and became research center for spatial analysis and visualization

. m:mﬁﬁ Esri/Esti is Founded: 1A Dangermond mﬁimaﬁﬁgﬁiﬁnﬁS’Unfﬁ
ShaTun 1AL Laura hauifaienansianiphiiudsutans fnlenans
ifmammdainsd  Sulmadfnsgdangiiwiniswingaius
nsmimniimes Shgnpvphasmsily

A8an[Ay GIS(U§ )/Understanding GIS(Cont. )
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+  milgSiuapdgdansadan|ay/Evolution of GIS (Esri, 2018)
» mMIUIfA EsrifEsri is Founded: (USRI AT SUIEATE anjayRiBAiIRSS
§h?mﬁﬁﬁmsqﬁmwsﬂ“;m:msmﬁs RuginsimaRUugylgis:
Mr. Dangermond is a member of Havard Lab and his wife ‘founded
Environmental Systems Research Institute, Inc.(Estri). Firm applied mapping
and spatial analysis to assist land use planner and land resource manager.
His institute established mapping and spatial analysis method currently used.

u Sumsadory  wsAphbidsasifimaisds

a4 saBanfagpimam pawugniniigh i Lﬁtu’i@ﬁmimiﬁyt{,ﬁpﬁ&

N ARCANFO  IRNUEhRTARUMANEAYRULGRE

1981/After operating widely use and more powerful, many project applied GiS to

solve real-world issues. These increasing demand lead to company developed and
released first commercial GIS product (ARC/INFO) in 1981.

- wiisddunsaBan|ugysistas Today:isdansgBanymsiiinu
gaifmamouifaizsdddsanpuim:prwugenn  iwugygs:
apdgmifsmsufiainsd  Suloaluaminnuaigrmishidfsainna/cis
allow users to create digital map to solve real world issues. Many organization

are producing map and share their work. e
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Rt ’gétUﬁiLUﬂSnnm Sr’j@ [#y/Evolution of GIS “m{pnsnnm SnHﬁnLﬁjiﬁ mmmStIIHSLU/CommonIy used GIS software:
L] Lﬁﬁfﬂmﬂ ua sssmﬁf’g '/Major events of evolution (Remoaldo et al., 2017) « ArcGIS (Commecial )
. N9
founded Ervecamantsl (1988)
Rt i €A i o

(1574)
Conterence Series

£
ArcGIS alsadis

* QGIS (Free Open Source)

QGIS

1960 vji: ‘ﬁ Y 2000 2010 2016
 Introducson 10 GIS. o ‘Commercial Globsiizason chase 37 38
phase phase
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i ArcGIS Pro/ArcGIS Pro Tools Bars
Myt | £ P

iy B S

Netipedin @ ®

i e R el B B
@ [ [Z L yaiunpenisave m‘;:«m =
Sl (et N gainndAminuANgA/Open o e
@ yeiniRlainsd - yeiniuifiaminig/New o

" Locon

Rt (3) yainiul SHAUEAGS e
Learn more abaut creating project templates cAMBODIA

® yenifidndsswap {53 o AR

o Cn ey

awsE I H B S A v
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Qy

BEEs-

2t Qh & ArcGIS Pro/ArcGIS Pro Tools Bars
o wap = Ariwencng  Tesiape M, =
T @] Eﬁwmw iy BEec = 5 g e B

< ool =1Ll L LSt i T T o b
s : e e = W umed
ST ) . yeimiuifagian/Model Builder‘ — HeIIUAIND/Tools
Y2IMIAGERIGSF/Adjust Map Size yainiaifasd gSwiselect Data
- . . Project  Map  inset  Aadlis  View Edt  imagery  share Group Layer
yeiniuUFgSw/Add Data yeinidsifafadgdwnselect Data 0 [CT O] ERE el i - | Eow | iy |t - | ot /e
P W SR s View 7 Python Window @ Avition = L lport | ¢oorvion | Roeve ¢ e | vhas o
[ - | Vew- conon | pades - - . Semalator - Lecaizn
E‘gamuﬁﬁg‘ﬁang]s/Bogkmarks L yamihai/Measure v ngoun Thumonit | acceivony | ammaton seane view Crpping o
yaininaiis fimo/Basemap | yeinimuiBs§/tink Map—— yeinn]ub fupt(akEgSwicatalog Panel
gl Am/Contents
yanifuissFid(rayadd Data yeiniuiguRiniRs §/Add Additional Map
a @




finns ﬁzumnhm‘mmn’;m‘mnﬁgh GIS(US§ )/Common Tools in GIS(Cont.)

0 geinighny il ArcGIS Pro/ArcGIS Pro Tools Bars

yeinnnnendgsiu/save Feature

yenmUG§o/spap

o
g

yeinidsimngnsgsuw/Discard Feature yainiuifadguwiCreate Feature

L yoininigSwibelete Feature

yeinina(yidgSwAdustment —

fnNSIEn 2Uﬁ1nhtLﬁLmﬁ3m‘ﬁgnﬁgh GIS(US§ )/Common Tools in GIS( Cont. )

Sa

O 42iNIGRAYI ArcGIS Pro/ArcGIS Pro Tools Bars

=4

SMEA O B , : = 5
frive o Mg v Goocnes D08, | Y S 0 e G B | | S it | i, e
o

Packace u Snare Ay 6 st Manage sae
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P
ZUnIM‘iLULCﬂ @ m /Common Tools
- ‘é\ Extract 4 ‘ i Overlay
. Clip .. Apportion Polygon
*, Select “.. Count Overlapping Festures
4 Analysis Tools A\ Erase
b & Extract Split By Attributes “ Identity
. Table Select
3 & Owerlay

b &y Pairwise Overlay

b &g Proximity

[ & Statistics
>

4| & Proximity
*, Create Thiessen Polygons
. Generate Near Table
Generate Origin-Destination Links
., Graphic Buffer
Multiple Ring Buffer
X, Near

*., Polygon Neighbors

Overlap (multiple)

“., Symmetrical Difference
Union

“., Update

+ quANIdm A

T

¢MU/Common Tools

4 | &8 Conversion Tools
b & Excel
v &3 From PDF
b &q From Raster
b &g From WFS

GPX To Features.

b &9 Gps

b & Graphics b &g To Collada

b & J50N b &qTo dBASE

b o kML b &y To Geodatabase
» Sylas b &qTo GeoPackage
b &g sAS b o To Raster

b S ToCAD b &9 To Shapefile

46
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+ U aI@Am

4 5 Data Management Tools
b &2 3D Objects
b & Archiving
b & Attachments
v & Attribute Rules
&g Contingent Values.
+ &9 Data Comparison
v & Distributed Geodatabase
+ &9 Domains
v &g Feature Binning

v &q Feature Class

v & Features

b & Fields

b &g File Geodatabase

v

[ Feature Class

§/Common Tools

., Append Annotation Feature Classes
Create Feature Class

. Create lnrenicterad Feature Clace

4 |& Features

. Add XY Coordinates

“ Adjust3DZ

. Bearing Distance To Line
Calculate Geometry Attributes
.. Check Geometry

“, Copy Features

“. Delete Features

“ Dice

“*, Feature Envelope To Polygon

. Feature To Line

*, Feature To Point

“. Feature To Polygon

#., Feature Vertices To Points
“.. Geodetic Densify
“X. Minimum Bounding Geometry.

tent

“%, Multipart To Singlepart

“.. Repair Geometry
“, splitLine at Point

“. Split Line At Vertices
“.. Table To Ellipse
“, Unsplit Line
XV Table To Point
KV To Line

ar

4
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+ Ui aI@am

T

¢MU/Common Tools

4 5 Data Management Tools
b &2 3D Objects.
b &q Archiving
b & Attachments

v &q Attribute Rules

4|§vrmlds

“., Add Field

“. Add Fields (multiple)

“\. Add Global IDs

Add GPS Metadata Fields
2, Add Incrementing ID Field
#, Alter Field

&g Contingent Values.

+ &9 Data Comparison

v &q Distributed Geodatabase
+ &9 Domains

v &g Feature Binning

v &q Feature Class

v & Features

b & Fields

b &g File Geodatabase

“. Assign Default To Field
2, Batch Update Fields
“. Calculate End Time

“., Caleulate Field

48
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+ quainif{masdiagmY/Common Tools s

“ Append
\ Copy

[Egocntesion [ Cmemeties
4
. Delete

.. Delete [dentical

4 [ Data Management Tools

“, Eliminate

b & General ., Export Repert To PDF
Eliminate Polygen Part
v & Generalization . Find Identical
— [
v & Geodatabase Administration & Joins ond Relotes
b &9 ndeces “\ Add Join . Rename
v &qloinsand Relates | “\ Add Relate “ sort
v &9 LAS Dataset “\. Add Spatial Join A, Transfer Files
b &g Layers and Table Views *, Join Field 4 & Projections and Transformations
-8
Eq Package . Remove Join b 6 Raster
b &q Photos “.. Remove Relate Bateh Project
b &q Projections and Transformations. T ValidateJoin . Convert Coordinate Notation
b &y Raster [ ”

& ., Create Custom Geographic Transformation
v &y Relationship Classes
D “\, Create Spatial Reference

4| & Raster Dataset

o o e ' 2, Create Random Raster
< JUATAMITUTMEIMA M U/Common Tools R e
* % Download Rasters

“*., Generate Raster From Raster Function

4 [ Data Management Tools
© &9 General . Workspace To Raster Dataset

v & Generalization

4| & Raster Processi
v &q Geodatabase Administration |ﬁ er Processing
v &9 Indexes “\ Clip Raster

“.. Composite Bands

v &q Joins and Relates v

b LaS Dataset [

b &9 Layers and Table Views b &g Mosaic Dataset

*, Compute Pansharpen Weights

“#, Create Color Composite

b &qPackege > Frameitms . Create Ortho Corrected Raster Dataset
b & Photos i Roster Datos ., Create Pansharpened Raster Dataset

v &3 Projections and Transformations b £ Raster Processing A, Extract Subdataset

b &g Raster b &g Raster Properties *, Generate Table From Raster Function
b & Relationship Classes b g Reality Mapping “\ Raster To DTED

*, Resample
. Split Raster

oo al o

fNSIEa 2UﬁmmLt‘JLmﬁ'Jm‘ﬁgnt'Jgh GIS(US§ )/Common Tools in GIS(Cont.)

o 2U'ﬁmj’l‘i[fj'Lm &0 AEMU/Common Tools

4 5 Data Management Tools 4 &3 Toolbox
b &g Sampling . Analyze Toolbox For Version
b £ Subtypes “, Analyze Tools For Pro
b Ea Tile Cache 4 & Topology
b &3 Toolbox ., Add Feature Class To Topology
b &q Topology X, Add Rule To Topology
b &g Versions *, Create Topology
b & Workspace “\ Export Topology Errors

“*., Remove Feature Class From Topology
“.. Remove Rule From Topology
#., Set Cluster Tolerance

., Validate Topology

mivifadgSwpdgifnsadan(ayals Data Creating

+ glawigSwipdyiinsadan|ay/es data model

HiansdgSwiumoy glandgSwiody tiandgSwis/
Raster Data Model Vector Data Model TIN Data Model
GeoTIFF/.tiff Shapefile/.Shp TIN dalaset/aa_;];

miviadgSwydgifnsaBany (US)/GIS Data Creating (Cont.)

FsSwpumninpinssamwifaniy  Photogrammetry &
Remote Sensing (imSsimeaniidim @ﬁ@ﬁqﬂﬁg‘fﬁmﬁ s
ddwsadayghmidn  Seimavgnigh sl u/Raster

data captured by Photogrammetry and Remote Sensing

é{am‘g‘sé’wmm 0/ technique are applied in GIS for research and analysis real-
Raster Data Model world issue.
GeoTIFF/.tiff

- Tianjy Photogrammetry aiiliGuigaispienanagitinimaumnimwit vasavwn
hwmishmeiw:mapadmisjumny dsinituegumsimiihimiumanss U
mn §g8w 3D Point cloud Ugwmn §133Sw 3D/Photogrammetry refer to science and
technology for analyzing overlapped photographs captured by camera. Processed outputs:
image, 3D point clouds, orthomosaic, and 3D Model (James et al., 2010).

. AOnYRPros: EsMsmnIHagiY accurate
Aanfuficonss miniduiigifisie sadaisiyie iy
Large area tasks still limited in Cambodia
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Tian[fy Remote Sensing f{nmsrﬁusgﬁ?gﬁ?symLﬁ;iﬁmmsmﬁmﬁgumnsrﬁigﬁxmmgh wInnUmy
w:mIsANEEE §hmtutrymsmﬁ?9ﬁﬁséﬁﬁ]§ﬁ iRumontwasitinuwl Shinnigd higims
fonmils miidhanwiscimsnswnuin:ndng Samictgaiiisi (Acive rRS) Ramitinhi
mutwoinsnstenun:ndn Samiciapaiicsd (Passve RS)9 §gRniRusgumsim
Sachimi mondmendminihifs: adatzsd vipogumaBimas sl Spng Fams:
TLH/ Remote Sensing refer to science and technology for capturing the earth surface from satellite by
reflected and emitted electromagnetic radiation and able to retrieve day and night data. It divides into two
types: satellite required sun energy and reflectance of the earth (Passive RS) and satellite not required
sun energy and reflectance of the earth (Active RS). Processed outputs: Land use-land cover mapping,
forest cover mapping, forest fire mapping. . ..

ANy f/Pross A ominagih Samoddaduvipuguiysoms

Suitable for large area mapping and analysis historical data
annfud/conss AFagpaisiumanntiais Sabamwoimaisumoday
Limitation of resolution for large scale and expensive for high resolution

miviiadgSwiydsa

fim S?j§ me (US )/GIS Data Creating ( Cont. )

BAN{EU/GIS data model

« wanggSwioFivector data source:
MIGEUYUEIN/Field collections iJ{M&I2UAIRN GPS
minmwadgSwhfsiFinna/oownload available data
mrﬁ,mmmﬁgumngmmﬂwumng satellite images

« dsSuwiodmnoufiamsmeit: Vector data can be created:
§gSwhi X v 7 i Excel/input from Excel

Su wows o

uifarsighngifwdsddnsadanay
Create in GIS software

tlavdgSwicdy
Vector Data Model
Shapefile/.Shp

mivifaggSwipdsAansadan(ay (U§)/GIS Data Creating (Cont.)

n

0N S?jﬁ ﬁnLﬁJ (US§ )/GIS Data Downloading( Cont.

4 £ TIN Dataset

4 |&: Conversion
“., LandXML To TIN
“. TIN Domain
« dsSwismovifamsmeiw:migd A T Edge
e gsSwigpupaiw:Ang :“N tine
- . TIN Node
wmwifmageint TIN datasetTIN  TiupoygonTg
data can be created using contour . TIN To Raster
lines and TIN data can be used to N TN Tangle
fe grid DEM using Create TN =™
generate gri using Create P,

in TIN Dataset. . Decimate TIN Nodes

"o a o a “*, Delineate TIN Data Area
tlandgSwis/ ey
TIN Data Model

TIN dataset/.adf

& sSwioéivector data

0 anwatsSwipdsitnsadamnyihwaaialg/download open GIS data

(1) Open Development Cambodia (ODC)

https://data.opendevelopmentcambodia.net
(2) Humanitarian Data Exchanae (HDX)

x HDX

Humanitarian
Data Exchange

https://data.humdata.org/

fjﬁ ﬁnLﬁJ (US§ )/GIS Data Downloading( Cont.

?jﬁ ﬁnLﬁJ (US§ )/GIS Data Downloading( Cont.

0 anwnisSwipdsifnsadanaimwaafalg/download open GIS data

RS SLULCﬂ (TR 9 i ODC /Using ODC website:
.« AMWAS §S W/ download data:
Road and railway networks in Cambodia (2012 & 2024 )
. Public transportation
. Population census 2019
. Basic map of Cambodia (2014 )
Economic census 2011
. Distribution of mangrove forests in Cambodia
. Water bodies in Cambodia
. Basic information of school (2012)
. Community forestry (2008-2017)
10. Cropland in Cambodia
11. Natural protected areas and biodiversity conservation corridors
12. Protected areas and forests (2013)

59

0 anwatsSwipdsibtnsadamiyihwaaialg/download open GIS data

o

RS tLULCﬂ 11§ A1 HDX /Using HDX website:

x

HDX

Humanitarian
Data Exchange

https://data.humdata.org/

3-10
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§sSwiume/Raster data

v

0 anwndsSwipdsifnsadanaimwaafaig/download open GIS data 0 qimwndgSwismaswaafnig/Downloading raster data
(3) GEOFABRIK (1) United States Geological Survey (USGS)
n'om- ; ; S In the.
Download OpenStreetMap data for this region:
Cambodia

o - sc:ence for a changing world

impeun, cumIagen, mkgrma, and cihers. Thi fis was st modied § hou

(2) NASA Earthdata

EARTHDATA

fjﬁ ﬁnLﬁJ (US§ )/GIS Data Downloading( Cont. m ass U]S?jﬁ ﬁnLﬁJ (US§ )/GIS Data Downloading( Cont.

n

§sSwiume(US )/Raster data(U§) §sSwiume(US )/Raster data(Ug)
0 smwndsSwiumnih WRaAnIG/Download raster data 0 ©MwnsgSwiumMWaAANIG/Download raster data
(3) Sentinel Hub EO (5) SERVIR SOUTHEAST ASIA
T o=mmostaen
e it |
BTl T 3 LEW
T SERVIR & 34x
b e oo 852 ASIA
(@) Norway's International Climate & Forests Initiative ( NICFI) Land cover data
@ N | C F | Tree canopy data

Norway's International Climate and Forest lmt 63 64

fjﬁ ﬁnLﬁJ (US§ )/GIS Data Downloading( Cont.

n

?jﬁ ﬁnLﬁJ (US§ )/GIS Data Downloading( Cont.

n

§sSwiume(Ug )/Raster data(U§)

0 smwnssSwiumnih WRaAnIG/Download raster data 0 ©MwnsgSwiumMWaaANIG/Download raster data
(6) ALOS PALSAR (7) Global Surface Water
AL‘S ALUS Rescarch and Application Project = b
i—- i Global Surface Water Explorer
ALOS Global Digital Surface Model "ALOS World 3D - 30m (AW3D30)" N
ALOS PALSAR 12.5m
itpssearh ok du et ALOS | @ FaOs SEPAL
¢ SEPAL
¢
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mitnagiésSwipdsdansaian|ay(us)/GIs Data Ediing(Cont.)

» GsSwitumsimuiia yminmuwa gafimamoinagihas/
Data created and data downloaded can be edited:
. minf i daingdaiisd/select site for mapping
. mivigudsSwiAdd data
- MivgWgSWikrase data
- SUMIAANSYMathematical Calculation
« quamhiBuidildinayidsSwns/Ediing tools:
« YBINIMH/Clip or Mask
- §einiuigt/Add Field
- yainidgSwielete
- geiniShmianns)/Calculate

» GsSwitumsimiuiia yminmuwa gafimamoinagihas/
Data created and data downloaded can be edited:

. §hi:§8mﬁﬁ\jht]/Additional: Merge, Divide, Split, Buffer, Union, Dissolve. .

et ey oyt -‘",—m -yt Ut
DBl ™|
i |
- + il 1 .
3 Fal
all g
Buffer

Union Intersect | Identity | Clip Dissolve | Merge

- isiphinsdis:FgSwinnid
mel};ymsa JUMURIWIANY
umags Hosnd Saumn
L@sfﬁmmsﬁmﬁxmqnnn this
map, data used for mapping:
satellite image, drone image,
polygon of site and drone

image processed.

mim#Awad gSwio§i/Clipping Vector Data

- guissHis:gridansiimaysinmasighngiipdsdansadangy mma
ss:ﬁimwmfﬂﬁﬁ&u@ @fﬁ§fﬁhl§/ln this map, map creator applies tool “clip” in

GIS software to only specific site. , -
?

4 & Extract
“. cip
- Select
-, Split
Split By Attributes.
X, Table Select

mImawng §§UJJU filfl/Masking Raster Data

phiasFisigaddansifnayeimimaumnisighagiipdgdfunsgdany
msmﬁrs:ﬁrmwm:mﬁu&u@mfﬁ%ﬁhﬁ/ln this map, map creator applies tool
“Mask or clip raster” in GIS software to only specific site.,

4 (&g Raster
b s Mosaic Dataset
v &;Ortho Mapping
b Eq Raster Dataset
4 & Raster Processing

“._ Clip Raster

“.. Composite Bands

S

Spatial Analyst Tools

+ &g Conditional

b & Density

b £ Distance

4 & Extraction
., Extract by Attributes
“X, Extract by Circle

“_ Extract by Mask

“X, Extract by Points

=

® contour: huipaiizguaisdgSwinayaitagogisighsphiodt iwnhm
?ﬁﬁn[‘@‘ﬁﬁtﬁﬁiﬁﬁﬁmfgﬂsﬁllt indicated as lines represent ground elevation. It can be
used for understanding topography.

+ isipungiipdsddnsaBan|gy contour o
viamsEnwifim ageini Contour/
In GIS software contour can be created using
“Contour” tool.

\ Hilshade

. Slope.

\ Surface Parameters

3-12




A g Swapntuin e it: AL (US )/Topographic Analysis( Cont.

@ Hillshade: hinfian f\jqﬁfﬂif\jn\pmﬁﬁmmSﬁthTnmSIHGinﬂnm9§Sw1LULmﬁJ
iﬁﬁjﬁmniﬁSGﬁmﬂsﬁﬁﬁIﬁmts used to study topographic surface and also been
used as data for creating topographic map.

<

» isipungiipdsddnsaBan(q Hilshade MG+ & emen

- . b o Math
uifiamsihwifimayeins “Hilshade'/ v
In GIS software Hillshade can be created using -S:'ZW
*Hillshade” tool. o

“\ Contour List

“, Contour with Barriers.
“\ Curvature

- Slope.

. Surface Parameters

mi(fmnae g SwnGuin e ii: AL (US )/Topographic Analysis( Cont.

®Aspect: MU & ruitiuig:Isye R U/t indicates direction downhil slope face

4 &q Raster
e e
« sigungiluigaansaBan(a Aspect MG+ Enome
© o Math

viiamsihwifimayeins “Aspect/ G

) [Esutsce
In GIS software Aspect can be created using

“\ Contour

“Aspect” tool.

. ContourList

. Contour with Barriers
A\ Cunvature

\ Hilshade

. Slope.

\ Surface Parameters

e g Swpntuin e flit: Ay (US )/Topographic Analysis( Cont.

@slope: huinmiAmnimaisigh algiusisaumsiagoanmsimsiany aly
ivedgrumsiatianmsimsincs/tindicates steepness of land surface. The

lower slope value, the flatter terrain and the higher slope value, the steeper terrain.
4 o aster 4
e o oz - + & Convesion
« ISIghAYIAEN§NANSGEaN(a Slope MG P
- . b o Math

uifiamsihwifimayeini ‘Siope”/ v
e

“, Aspect

In GIS software Aspect can be created using

“ “\ Contour
Slope tool. & Contourtist
#, Contour with Barriers.
“ Curvature
., HillShade

. Surface Parameters

”ﬁitLULm S “g fdN/Applying GIS Symbols

- islghngiipdgifnsgdangy amimamond  ew e 25
" an - o ® Format Roint Symbal =
Lmﬁﬁ;fam!sgﬁfﬂ@ AUMUCRIRSE TWMSIH o e )

o i Fiesinkines ol
MWRNIAMIBA/N GIS software, users can use s @7
symbology tools to make better map visualization. s 8 S

- ldyRfgog  snfmemsiagedogos L L L L o I

19§ i8n oSG aigiiTo change symbol user T T e e
only requires to click on old symbol then symbology ot i <_'__' “:‘_ _"_ <:..

menu will pop up.
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el i o Lner
G G Gog o) Ol i | o Geadiers
Yellow 10 w%s 1 Bfloed  Sand Sl Smmp
(i) Ohdch  Ohed Comutcn O Gradar s

mnusias Fil{peaMap Layout

mivinm 3 giniRs Fe{wh Geo-PDF

« upoimnfafuiakidusioinmbissd moEatonah Samimandigsw
i[f_"iLmf\JLnﬁﬂUQ§SuﬁﬁS9§S'1HULnﬁ’]ﬁjnhnHiﬁUjﬂSﬂnB’]SnUﬁﬂLﬁj 159huigy
U]Sﬁvﬁifﬂ TN insd m@mmmemmhtﬁﬁ ShnnmSiﬁjh‘J/After clipping
selected site, symbology, and analysis users require to bring all data to layout in GIS
software included map title, north arrow and other information.

grsfmomnigsFulpmunsmwidnaiyein: New Layout 1Sigh InseryUsers

bring all data to layout by using New Layout tools in Insert bar.

HA
9!
if

T TR R
]-.-nu an—m. = @ & v 2 wim i A% o naa
ﬂ ._..... - L A UG 825 A LA
= | o e 2 o ot | 8 % F T g e
e : - s

T . %2 e =
< (i} n 0 L ‘
= s - o o ey T

o = = &) o =y
. = B —
R

« upuiizsmsiubidpmaeny gadmamouigmnisiniisd teph pat
giumamsiEhwiifyein: Export Layout 1813k Share/After finished map layout users
can export map into pdf or image formats by using Export Layout tool in Share bar.

Project  layout  Insert  Analysis  View  Imagery  Share  PlanetImagery

1 " E] 3| &
Project Geoprocessing | Jobs | Data Replac, ject Layout Task | Print | Export CaptuveT
- Stores Wt Loy | Tomarete Fie e | Loyout|Layouts| Crobonrd
Package | status Manage save As | Alle
Contents v rx RMep Export Presets
Search 'y &y Y
T 2 Ay PDF POF
=] Default AlX Flattened PDF  GeoReferenced
I=R=] @ PDF
i 'Yy Y Y
Drawing Order TIFE (53 PPEG)
GeoTIFF Vector POF Web JPEG
4 Layout
[ Openpreset
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rﬂmrg g §§UJ Geo-PDF tﬂﬁg?ﬁ Avenza

- agli Avenza magiigwitumofimatzsHavasvipmiosihumwdsd
mafsiiions waspsmymiBsinsiraguifimaupominidhausiiy
Avenza is an app able to be used with exported map and it can be used at field
without internet connection and currently rangers are also using it for their field
works.
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Geographic Information System (GIS) {fit SUﬁfLUfﬂﬁ] ﬁﬂﬁgi
tdsidnsaday Amplsywiivmasifiduomi:
miobwa mipga mima mifme Shmiptpkigsw
SEERGELILT

(&) WFPGeoNode ous +

. @ Cambodia Admin Boundaries Level 3

9 <0

M @ 18154 filter text ,T3616) “Cambodia Admin Boundaries” |,

BOUNDARIES
(@ Cambodia Admin Boundaries Level 3
(Communes)

“"T45 Ministry of Land Management, Urban Planning and Construction and WFP

SOUNDARIES
@ Cambodia Admin Boundaries Level 2
(Districts)

This Layer contains informat

n Cambodia. Data Source: Department of Geography of the
and C wrp

B +
(# Cambodia Admin Boundaries Level 2
(Districts)
This laver contalns Information abou




WFPGeoNode oy

Cambodia Admin Boundaries Level 3 (Communes)

: ‘ (6) GG *Download Layer”

View Laver

i - Download Metadata

Legend

Connunes Boundarian

Maps using this layer
Tislayern

t currently used in any maps.

“downloads”

oD

Sub Regiom Quick Links

a
=]
Commonly Used Formats
Other Formats and Auxillary Files
Sub Reglons <
Sub Region

GEOFABRIK

Download Ope

Commonly Used Formats

D S s s emier 9251 (5) GG "Cambodia-latest-free.shp.zip”.

Other Formats and Auxiliary Files
¥ =

® uifanighinnen SampendsSuiiumsnmwagingg

Sub Reglons

mnagSwiRunsnmwa

Category Name Datatype Description

1| wie gis_osm_landuse_a_free_1 Polygon Land use data categorized into 19.

2 gis_osm_places_a_free_1 Polygon Land information categorized into 4; iy, hamiet, stand, and
village.

3 gis_osm_places_free_1 Point Land information categorized into 8.

4 gis_osm_natural_a_free_1 Polygon Land information categorized into 3; beach, spring, and tree.

5 gis_osm_natural_free_1 Point Land information categorized into 5.

6 gis_osm_water_a_free_1 Polygon Water resource information categorized into 4; reservoir,
riverbank, water, and wetland

7 gis_osm_waterways_free_1 Polyline Water resource information categorized into 4; stream, river,
canal, and drain.

8 | ol gis_osm_buildings_a_free_1 Polygon Building footprints with facility information.
9 gis_osm_pois_a_free_1 Polygon POl
10 gis_osm_pois_free_1 Point POl
1 gis_osm_pofw_a_free_1 Polygon POI for religious facility.
12 gis_osm_pofw_free_1 Point POI for religious facility.
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minmwrigSwgt (ug)

MINENWHESWRNWING Planet

MIVIABAMNS

mnhigdwitumsnmwn (ug)

Category Name Data type Description
13 | Transportation gis_osm_traffic_a_free_1 Polygon Traffic facility information
14 gis_osm_traffic_free_1 Point Traffic facility information.
15 gis_osm_transport_a_free_1 Polygon Transportation facility information
16 gis_osm_transport_free_1 Point Transportation facility information.
17 gis_osm_roads_free_1 Polyline Road network data with load class, oneway,
bridge, and tunnel.
18 gis_osm_railways_free_1 Polyline Railways network data with railway name.

n
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@ ifiesites “YES” 80 60 U107

+

Order Partial Basemap.
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A virtual time machine that maps
the location and temporal
distribution of water surfaces at
the global scale over the past 3.8
decades, and provides statistics
on their extent and change to
support better informed water-
management decision-making.

Data Downioad
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The Project for National and Sub-National Capacity Development for OverVieW Of training

Sustainable Natural Resource Management
Target Mainly for the departments of GIS data producer.
Training Period From 15th to 19th July 2024

Equipment ArcGlIS Pro Microsoft Office
. .
D O 1 O t t Contents Understanding of Data Standardization.
a y r I e n a I O n % Learning how to create Geodatabase which contributes to have data
uniformity.
. . . Learning how to prepare Data Product Specification.
| ntermed iate a nd Adva nced G I S Tra NiNg Brainstorming about Guideline and Rule for Data Standardization.

From 15th July to 19th July, 2024

Overview of training Training curriculum
=] _Date | Time (1BD) Program outline e T
9:00 - 9:30_[Training orientation and selF-introduction -
- 100 |Understanding of Data Standardization _
5:30- 10330 | Presentation
10:30 - 11:30 [SUmmMarize the spatial d:ta and its Groupwork | PC, Powerpoint
rming to make 9:00 - 12:00 star in each department
Understz o i g t -
Understanding of Quality Control guideline and rule for Data 1| 15324 Mon | 4530 - 12:0p |PFEsentation about spatial data and its Groupwork | PC, Powerpoint
Data Standardizatio Topol Standardization 14:00 - 16:00
Jancareane . . |Presentation about spatial data and its
v 14:00 - 15:00 |77 PG (etna,y | Grouwork | P, Powerpoint
15:00 - 16:00 |Understanding of Geodatabase Groupwork | ¢ A‘;VCS‘S pro,
. . |creation of Geodatabase (Setting subtype
9:00 - 12:00 9:00-12:00 104 domain for Land use land cover data) Hands-on | PC, ArcGIS Pro
2 | 163u-24| 2 | Tue
14:00 - 16:00 14:00-16:00 |Understanding of Topolo Presentation | pe A rcqrs pro
0016 "9 of Topology andHandson| 7™
] ] 9:00-12:00 |CrEation of Data Product Specification for andson | PCr ATCGIS PO,
3 | 179024 | 9:00- 1200 | oo LuLC data Word
14:00 - 16:00 14:00 - 16:00 |Geodatabase design for PA boundary Groupwork | °Cr A‘;VCSLS pro,
200~ 10530 |DISCUSSIon of Geodatabase design for PA Groupwork | PO ATCGISPro,
boundary wor
. . Setting of Relation (Administrative boundary
9:00 - 12:00 30 - o
& |1mauaa| 50051200 |y, | 2030 200 LR ) Handson | PC, ArcGIS Pro
' ) Presentation | e, A reGIs pro,
14:00 - 16:00 |Guideline and Rule for data standardization and " o
ng how to create Geodatabase Creation of Data Groupwork Word
Product Specification i ) 9:00-11:00_|Review o the training - FC, ATCGIS PO
5 | 192ul24| 9:00-12:00 | Fri ["{7i0571560 [Summoary questionnaire N pC

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

Day 01 Data Standards .
What is Data Standards?

Intermediate and Advanced GIS training

From 15th July to 19th July, 2024
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| What is “Data Standards”?

Dep. of terrestrial PA Conservation
(Eastern Mekong River)

Let’s start from thinking about GDNPA.

Dep. of Water Wetland
Area Conservation

Dep. of terrestrial PA Conservation

(North of Tonlesap)

Dep. of Coastal and Marine
Areas Conservation

Dep. of Administration Planning
and Finance

Dep. of Inspection and Law
Enforcement

QOProtected Area data
QAdministrative boundary
QZoning map, etc.

Dep. of terrestrial PA Conservation
(south of Tonlesap)

Data User Data Producer |5

Uniformed data format? (GIS
data has same fields)

Uniformed code and cateor7

Dep. of terrestrial PA Conservation
(Eastern Mekong River)

(Ex. LULC) N

Uniformed spelling? (Ex.

_ Administrative name) N ¢ Water wetland
a ep. of Water Wetlan
Area Conservation

Dep. of terrestrial PA Conservation

(North of Tonlesap)

Dep. of Coastal and Marine
Areas Conservation

Dep. of Administration Planning
and Finance

Dep. of Inspection and Law
Enforcement

QOProtected Area data
QAdministrative boundary
QdZoning map, etc.

Dep. of terrestrial PA Conservation
(south of Tonlesap)

Data User Data Producer |

Unh\\rmed data foy/fat? (GIS
data ha R\same f7 Ads)

Unlformew‘oe and cateur”

Dep. of terrestrial PA Conservation

(Eastern Mekong River)

Dep. of Water Wetland
Area Conservation

(Ex. LULG A
Uniforrp/Zd spelin spelhg? (Ex.
- Adly/iﬁfstrative namN

Dep. of terrestrial PA Conservation

(North of Tonlesap)

Dep. of Coastal and Marine
Areas Conservation

Dep. of Administration Planning
and Finance

Dep. of Inspection and Law

............. T e bl B s ebimdm s
Enforcement

Lack of necessary information
Insufficient for data analysis
Inappropriate as an official data, etc.

strial PA Conservation
inlesap)

Producer |2**°

Data User :

| Data standards

The objective of the data standard is to allow
the producer and user to interpret and understand data same way.

The standards provide definition of data structure, data content and rules
that

I. Increase mutual understanding of the geographic data among the
users

Il. Eliminate the technical problems of exchanging the data
11l. Increase the integration, combination and interoperability

page
6

Standardization levels

Level 1: Genenc standards

Level 2: GIS application independent standard
Ex: Geometry, topology, quality, metadata, service, etc.

)2

3 Level 3: GIS application specific standard (industries)

Ex: Cadastral, utilities, roads, base maps, urban planning, etc.

Standardization levels
Ex. Spelling rule of Administrative name
sgmani = Tonle Basak

Q

Level 1 Generic standards

Level 2: GIS application mdependent standard
EXGene -y ~ s etc.

Ex. Forestry map
ame of PA, Category and Code of LULC; Update.

rule, etc.

3 Level 3: GIS application®@peciric standard (industries)

Ex: Cadastral, utilities, roads, base maps, urban planning, etc.
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Open Geospatial Consortium (OGC)

Established in the year 1995 by

«  Data base system vendors
+  GISvendors
. Information technology companies

OGS works on the development of open solutions linked to the processing of
Geographical information.

The objective here is to efficient transfer of GIS data across systems of various
platform.

Besides, 1SO/TC211 (Technical Committee of Geographic Information /
Geomatics) has standardized the rules of Data Product Specifications (DPS) as
1S0O 19131, (finalized in 2007, amended in 2011, updated in 2022). |

Elements of standardization

The following are some of the elements being worked on in ISO 19100 series

Conceptual modelling and application schemas
Transfer format

Encoding

Spatial representation

Spatial referencing

Temporal characteristics

Data quality description and evaluation
Visualization / Portraying

. Geographic information services and interface
10.0bject catalogue

11.Metadata

CENO A ®N

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

Day 02 Geodatabase Creation

Intermediate and Advanced GIS Training

From 15th July to 19th July, 2024

Agenda

1. Creation of Geodatabase
2. Input LULC data
a. Downloading LULC data from SERVIR ASIA
b. Reclassify the downloaded raster data
c. Polygonization of classified data
d. Append the LULC data to created geodatabase

3. Finalize LULC data according to MoE classification

1. Creation of Geodatabase

e In Catalog view, Create New File Geodatabase (Name: CAMSNRM_Test.gdb)
e Create New Feature Dataset under the geodatabase
(Name: LULC/ Coordinate system: WGS_1984_UTM_Zone_48N)

Right-click on GDB

1. Creation of Geodatabase

e Create Feature Class (Name and Alias: LULC_2018/ Type: Polygon).
e Set the Fields. . :

Right-click on feature dataset
c=m

= Set field as below

. FulaName Data gt

v LAC Coae Lmgntegar
— WAC i Tt
— weo Tt




1. Creation of Geodatabase

e Set the Subtype. Open attribute table. From Table tab, click on “Fields”.
e Click on “Subtype” and “Create/Manage”.
e Select a field and input Subtype.

Click “Create/Manage”.

Click “Fields” and “Subtype”.

Set subtype as “No” and “Land
cover class” in Annex 2 of

1. Creation of Geodatabase

e Input LULC category name in “LULC_Class” field.
e Input LULC category ID in “LULC_ID” field.

ER e T . LTI v R M ) ks -
2 e e 25083, st 5 o sinton I tndeones

BT ek LAC 200 )
=3

rergreentoreas
Fbddama  Ortaype Doman Oni ko | Comam Oufaut Ve

=T Moyt | Pa ooy e =
Doman Oufot W | Demain OtV | omem O Vo Oomin O Van | Oomam ol Ve | Demae Ottt | Ooman ot Ve | Do Ot

LInput LULC category hame one by one.

L e T ey Ty T T T
v w 0 v ™ i W " " |
T Bt ot ot ot ot fomtostPowt P FewtFues

tInput LULC category ID based on Annex 2.

T T

Create Domain. Select “Forest_NonForest” field.
Click on “Domain” and select “Coded Value Domain”.
Set the code and description.

Set “Draft Value” according to the LULC category.

Input “Domain Name”.
Select “Coded Value Domain”.

T e, Wimcmn T e uncmions T e s

i i P e Sty e tety | Gaae oo

w~ S (0 i R — i = YR
Click “Domain”.

Set Code and Description.

=

éelect “Fore—st"_dor;ain, ana set “Draft Value”.

' “Cambodia Forest Cover 2018”. N
1. Creation of Geodatabase 2. Input LULC data_Downloading LULC data from SERVIR SEA

Open Regional Land Cover Monitoring System (landcovermapping.org)
Click on “AREA” and select “Country level” and “Cambodia”.

Click on “Get Download Link” and download in a new tab.

Click on “Metadata (CSV)".

2. Input LULC data_Reclassify the downloaded raster data
e Open the downloaded LULC raster data.
e Clip with the national boundary.

e Reclassify the clipped raster by value

Change value the same
as original value.

Reclassity ®

(Spatial Analyst Tool_Reclassify). -

Fucametos Gtsemans

[
undcowrk ot ’

2. Input LULC data_ Polygonization of classified data

e Polygonize the classified raster (Conversion Tools_Raster to Polygon).

Select reclassified raster file.
Select “Value” for Field.
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2. Input LULC data_ Polygonization of classified data

e Open the attribute table of polygon data and add iy
“LULC_SERVIR’ field (Type: Text (50)). a3

e Input LULC category according to “gridcode” field (See the et FiodedFores
downloaded metadata file). Right click on “LULC_SERVIR” afgidonte =6
field and select “Calculate field”.

elif gidcode == 7.
retum "Evergreen Broadieaf”
8

elf gridcode ==

eif gridcode =
relum "Urb

part
an and Buit Up®
== 10.

-Expression Type: Python 3
-LULC_SERVIR: Reclass(!gridcode!)

-Code Block: Input as right figure.

olif gridcode == 16:
retum "Shrubland”

elif gridcode == 17:
retum *Aquaculture®

else:
relum "Other”

retum "Orchard or Plantation Forest”

2. Input LULC data_Append the LULC data to created geodatabase

e Append the LULC data to created geodatabase (Data Management
Tools_Append).

e Select “Use the field map to reconcile field differences” and set the Output Fields
and Source in “LULC_SERVIR’ field.

Click “LULC_SERVIR", and
i tick “LULC|_SERVIR".

agpend ®

[ leﬁbut Datasets is reclassified i i
| -~ LULC polygon data.
l

nmo

“-'Target Détaset is “LULC'_201 8" =3

Click “Add Selected”.

3. Finalize LULC data according to MoE classification

e Input Land Cover Code according to “LULC_category_comparison.xlsx”.

For example, select “Forest” in “LULC_SERVIR” field, and
calculate field of “Land Cover Code as “Deciduous forest”.

ape Ares [ Land Coves Code Lared Caver anss Land Cover 10 ForesyNomforest  Avsa Creste date. Update dale. Edior LA SERVIR
V Jrosrescr [ Faren 0oTION a0 s et Foren

2 pesaTen [ Forest 0050855 1232004 Mulle | chills Miced Farest

3 ax31370095 | Tee pantation e prantation in Farest Qa1 <huls e Grenwia or Asnsation
4 o rerest 005005 12U MUl <Ml Muta reren

5 tosu 512 | Decuous torest ecouclles o Forest 003005 1N | <nuile <t Forest

& 0999336108 | Guassland Grassland

7 4048524878 | Deciducus forest Forest

8 TTBAC381 | Deciduows forest i R o Fouest

9 179864041 | Evergreen forest vergreen tihest £ Farest 0N 1A <Mulls bl Evergreen raniest
0 o Farest 00805 1232026 aMule | chiuils Mued Ferest

1 reassee o Farest aies 1230006 e et Foren

12 2EmAISTOS 0 Forest s eMaes e | e Mutd Forest

3. Finalize LULC data according to MoE classification

e In case of using “Field calculation”, subtype and domain setting will not apply
automatically.

e Therefore, “Land Cover Class”, “Land Cover ID”, and “Forest/Non-forest” fields
should be input manually by using field calculation.

ape i L Lan Land Cover 10 Area Crealedate Update date Editor LULC SERVIR.
1 [rorsrsscr oemoutaren[oecsuou e o Faren oomots 18R s aami Foren
2 087N Deciduous farest Decitious fosest o Forest 0050859 1232028 <Hule | shiuile Mied Forest
3 45130045 T pantation ree piantation in Farest Qa1 <huls e Grenwia or Asnsation
4 DOBMTIOWS  Dedducus tarest Decauous torest o rerest 005005 12U MUl <Ml Muta reren
5 D0S5MER Decduous torest ecouous torest o Forest 00T BN | <huils <t Forest
6 099938108 Guassland Grossiond s Wondorest osotss 1208 | <huls el Grossland
T AMBSMETE Decducus forest Decibuous lorest [ Forest 00MME 1AL <Ml <Ml Forest
8 TTBACIAE Deciduows forest Decituous orest o Forest oloITS 123304 <hulle <l Foust
9 1961011 Erergreen forest Evergreen torest £ Farest I01TSY 120 <hull>  <Muls Evergreen raniest
10 089871945  Deciduous farest Deciduous fosest o Forest 00805 1232026 aMule | chiuils Mued Ferest
11 1799556437 Geciaucus farest ecisuous foress o Farest aies 1230006 e et Foren
12 2699835705 | Decdusus fotert D ciduitues tonest 0 Forest QIS2T 1232004 ety «huiis Mued Farest

3. Finalize LULC data according to MoE classification

e To input “Create_date” field, double click on “time.strftime('%d/%m/%Y’)” after

i
i

1L
i

i

[EoHHE
e
HREAR AR AR

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

Day 03 Creation of DPS

Intermediate and Advanced GIS Training

From 15th July to 19th July,
2024
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01

What is DPS?

| Definition of DPS
(1SO 19131)

Data Product Specification
Detailed description of a dataset series together with additional

information that will enable it to be created, supplied to and used by
another party.

age
1S0 19131:2022 ic il ion, Data product ificati g 9

Role of DPS

Design Guide for
drawing of z .:] another party
the data User's manual
for data
You can use the DPS utilization.

as an instruction
document when the
data is updated.

Facilitate the coordination
Easy to compare the same thematic data
created by multiple organizations (extent, page
contents, quality, additional information, etc.) 4

Role of DPS 1: Design drawing of the data

. Design Drawing
: By Architect

Building
Construction
By Construz‘:j;)n Company

@

Data Produc u;eospatial Data | poe
Specification )

Role of DPS 2: Guide for another party

User’s Demands
Theme, Area, Features, Attributes, Scale, Data quali

SpatialCzrmm

D t Items on; Descriptions on;

Theme / purpose of the data, Theme / purpose of the data, Data

Responsible organization, Spatial / contents and structure, Required
temporal extent, Result of data quality criteria, Rules of metadata,
quality evaluations, etc. etc.

Brief information on
how the data actually is.

More detail information
with informal descriptions.

| General structure of DPS
(1SO 19131:2007)

Specification Data Content
Scopes and Structure

01 02 04

Overview

Data Product
Delivery

05 06 07 08

Reference System

Data Quality Metadata

Others

| page
7
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02

Let's try making DPS

Front page information

Theme of the Geographic Information

Ex: Land Use Land Cover data of Sustainable

Natural Resources Management Project.

Under this theme a lot of Geo-Spatial data is

prepared/generated.
Creation date of the DPS

When was the DPS created for an organization?

(specific data / range of dates)

Name of the responsible organizations of

this DPS

Sample

DATA PRODUCT SPECIFICATIONS
ON
LAND USE LAND COVER DATA
IN

SUSTAINABLE NATURAL RESOURCES
MANAGEMENT PROJECT

(Sample)

DD July 2024

Minlstry of Eavi bodis

JAPAN COOPERATION AGENCY (JICA)

Asia Air Survey Co. Lid.

Name of the organization for whom the DPS is

created.

Sample

Overview section

Information about the creation of the DPSs |.. ..

11 nfomtion ot the cretion of the it e specifcaions
cicatonsou L UseLand Cove 0L 8

Basic information on creation of the DPS

Objective
Objectives of the geographic information
specified by the DPS

i s of Ceslabs o Sk

ot ofL s L Coer b

Scope section

Scope identification

What is the scope of the theme for which this DPS is being created.

Hierarchical level
End user’s hierarchy for this DPS.

Extent of the data Samele

Information about the spatial, vertical and gt 2. Scope

temporal extent of the data. Maximum and e e G v (5 o

minimum latitude and longitude may be oo 2L :“T‘demfc"m““ T L i -

3. Data Product Identificat ¢ data product specifications on the ata in the atural R M

added. (all data under the theme) - Project” funded by Japan Internhtional Cooperation Agency (JICA).
Normative reference o e ——— 22, Hierarchical level

Data creation rules, regulations, guidelines, e e G National level of Cambodia

etc. If there are any internal documents or S R

guidelines.
Data Product Identification section Data content and structure section .

Sample
Name Sample The DPS creator may refer the other official | - DuConentmd Simenee
3. Data Product 1denifca document where everything about the data em Dopin

Name of the theme

Date of data creation
When was the data created (specific date /
time or period)? It is possible to display the
creation date of individual data items.

Contact information

Designation of contact person, department,
section, physical address, organizational
relevant email, phone no, FAX and website.

Geographic description

The relative extend of the prepared data (i.e.,
whole Cambodia, only XXX’ Province).

31 Name

Narorel Resoueces Mamag: e}

33 Contactinformation

Misistey of Esvisonmment, Cambodia
'ADDRESS: Myussh e Toule Bassas. Chaaas

A cover dta of SERVIR ASIA

Cambodis
TEL: (4855) 23 213 908/ (485523 220 369
FAX.

E-mai
URL hrps:

structure will be written.
For example:

« Feature dataset

« Feature class

« Feature type

« Field name

« Field type

« Field length

+  Field definition

etc. should be included.

Y

LuLc 0is

LuLCons
Pogm

Edor

LULC SERVIR

T Land. Cover Code.
LULC SERVIR SERVIR g

Tex (O

If there is no document, then this kind of
document on existing data need to be created.
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Data content and structure section

Subtype and domain details should be written.

Reference system section

sample

B

Reference Systems

Spatial reference system "

Projection System:  WGS 1961 UTM Zone 48X
Transerse Mercator

Sample Geographic identifiers, as defined in
Do Tt -
e P B e =t = IS0 19111 or ISO 19112. The name
TOLC | oo e ey m— —— R N >N s v &+ and type of the projection system oome
| P (.
e -
i o Temporal reference system 5o st
ine plaion Temporal reference system, as defined |52 zoponintinsce suen
il palm. o R . B Reference system dentifier: Gregorian Calendar
RTE) i in 1ISO 19108. (i.e., Gregorian Calendar)
s e X
i s
e s oreers— e
P S
St S
Water Water 1S0 19111:2019 ic i il ing by
1S0 19112:2019 Il Spatial ing by identifiers
1S0 19108:2002 Temporal schema
Data quality section sample Data product delivery section

Direct evaluation method
The direct evaluation method may refer internal
data only or external reference data for
compare. Both internal / external ways may

apply to the full inspection and sampling.

Indirect evaluation method Data quality evaluation mefhods
The indirect evaluation system method is a
method of quality evaluation of a dataset based

Data quality evaluation method

Direct evaluation method Indirect evaluation

on external knowledge or experience. External (nternd rextoenel) fethod
quantitative quality information or other quality
evaluation reports on the resource dataset used ‘ s || S

in creating the dataset.

The DPS creator may refer the other official document on the data quality. (if anything exists).

Name of data formats
Data delivery formats which selectable for users. For
example: ArcGIS Geodatabase format, Shape files
format, etc.

Unit
The units of delivery (e.g., tiles, layers, geographic
areas).

Structure of data set
The structure of the data set is along with the data
content and structure described in Data Content and
Structure Section.

Encoding rules

Name of the character coding standard used for the
dataset.

Language

In which language it is delivered.

Sample

7._Data Product Delivery

71 Name of dats ormats
"ArcGIS Geodarabase format, (Shapefie formar)

Layess, (Datasets)

72, Sinsture of the delivery file

721, Structurs of dataset
‘Some as datacontent nd sictuce document providzd as Anaes |

722, Encoding rules
UTF$, ArcGIS Geodatabase format

723 Languase
Eaglish, Khmer

Metadata section
What is Metadata?

Car model ‘ Body design

J Interior

Fuel efficiency
= \ |
Price Number of people
[ Body color } on board

L Search at car dealer, etc.

Metadata section

Sample

8. Metadata

Need to describe the rules of |

‘Metadata of this database is shown as below table,

Spatial data - Polyzon

the metadata. Data e

‘A spatial data layer containing the land use land cover information in
the whole Cambodia.

Data source

The DPS creator may refer the

Created by using the land cover data of SERVIR ASIA referring the
land se land cover category of Ministry of Environment in Sustainable
Natural R M: it Project.

July 2024

other official document as a Sty
metadata description rules. (if

Date of Creation

‘The original land cover data is 30m resolution. It s recommended that
the data layer should not be used exceeding above-mentioned scale in
any kind of analysis

‘The data layer covers the whole Cambodia.

anyth| ng ex|sts). Coordinate system Projection: WGS 1984 UTM Zone 48N
Coordinate system: WGS 1984
‘History of the dataset Newly created in this project
Responsible organization | Ministry of Environment
and contact
i To monitor area in Cambodia.
Process description “This data layer s created by using the land cover data of SERVIR

ASIA referring the land use land cover category of Ministry of
Environment.




Additional information section

Other aspects of the data which are not provided elsewhere in the
specification. Free text descriptions is also expected.

Thank you

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

Day 04 Brainstorming of
Data Creation Rule

Intermediate and Advanced GIS Training

From 15th July to 19th July, 2024

Which kind of rule is necessary to standardize the data
within GDNPA? *In case of PA boundary data.

1. About Data Structure?

Ex. Set basic fields to be included in PA boundary.
Coordinate System: UTM Zone 48 N (Datum: WGS1984)
Data Creator

DPS/ Metadata

Must have PA Code (standard)

1. About Data Input Rule?
e Must use official name and spelling for Khmer and English.

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

Day 04 Setting of
Append/Join
(PA boundary)

Intermediate and Advanced GIS Training

From 15th July to 19th July, 2024

0. Data download

Natural protected areas | Open
Development Cambodia (ODC: Natural protected arcas
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«—Must include for “Relate”/”Join

1. Creation of Geodatabase 1. Creation of Geodatabase
¢ Geodatabase design_Field e In Catalog view, Create New File Geodatabase (Name: CAMSNRM_PA_Boundary.gdb)
Field name Alias Data type Length Domain e Create New Feature Dataset under the geodatabase
PA_SN PA_SN Short - No (Name: PA_Boundary/ Coordinate system: WGS_1984_UTM_Zone_48N)
PA_Code PA_Code Text 10 No
PA_Name_KH PA_Name_KH Text 200 No
PA_Name_EN PA_Name_EN Text 200 No
PA_Type PA_Type Text 50 Domain |
Province Province Text 255 No
Area_Ha_d Area_Ha_document Text 50 No Right-click on GDB
Area_Ha_a Area_Ha_actual Double - No
Ref_doc Reference_document Text 255 No . ¥l 5“’ e o
Issu_date Issue_date Date - No 3 ‘_:'::...._ v 4
1. Creation of Geodatabase 2. Data integration
e Create Feature Class (Name and Alias: PA_Boundary/ Type: Polygon). e Compare the fields of “PA_Boundary” and existing data.
e Set the Fields. [ %] [r—— ox Decide how to combine data.
Right-click on feature dataset | ~ "**"** Need the other data source.
P =] e 4 v visible (W] Read Only  Field Name  Alias Data Type. Field Name Alias Data Type
Fasruey Com Trre s 1y \Z\ \Z\ OBJECTID OBJECTID Object ID .
bl ":_;...":'.." = O Shape SHAPE Geometry —
o (=) [~ Shape_Length| Shape_Length Double name
oo brswnen o & o
bt el i) sl [v] = Shape Area | Shape_Area  Double size_ha
e & e Set field as we decided & 0 Nome Eng _|Nome Fng_ Text
— i - =] =] Name_Khmer Name_Khmer Text (RS
e - g s a_n ::::"""'"“‘“ = 0 Subdegree  Subdegree  Text category
- "o %) O Province  Province  Text
L anca o e = = reference
- ! o = @] Area Area Double
1 Ll I =] @] PA_ID PAID Text ‘ last_update
= ey Ee e 5 =] 0 FID_npaen  FID_npaen  Short “| Fio_npa_en 6
Select the existing data.
2. Data integration 2. Data integration
e D ition of existin for integration (Add FID: uni number). e
. ata edition o i St_ g data fo datf teg Iato (Add unique number) e Append the existing data to created geodatabase
Necessary to use “Join and Relates” functions.
(Data Management Tools_Append).
4 ‘!”';‘"' e e e e Select “Use the field map to reconcile field
El O s differences” and set the Output Fields and Source in
& o e o o
@ O dmix [deia e “the existing data” field.
] O e [
@ O eam opeme |© Select the created data. )
& (@] coegory  cotegory  Tet .
=l [ cotegoren |eategor.en |Tert o
i O juedste  suedate et e
@ O | s [t -
& el e T o |
= » last updat | last updat | Tect er 1=
=) [ uusgenguige | tet Select the field to be copied to i
| I O [Foepesn [F0rore (G the created data.
e (] (] S 8
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2. Data integration

e Join the existing data table to the created data

2. Data integration

Feld: [ Add [ Calcubte  Selection: U Seloct By Aitrbutes

A o
(Joins and Relates_Add Join). ) |
- Select “key” field. |
. Fields of the created data Fields of the existing data
~ = Right click on the created
5 = data, and click “Add Join”.
TR s tam— 9 10
. . . * Additional exercise
Additional exercise
(Copy “Province” information separately.) .
L visoie (@) Resgony  Fieianame Atiag Oatalype (7 AmownULL [ MGNIORt  NumberFormat | Domain  Detaum  Length
| W BIECTID OBIECTID Obyect ID jurrve: - b
=] Bhipe sHaPg (2)Select “does not include the
e el pe Le Shape_Length O Numeric valuala)’ »0
] =] Shape_Area Shape Area  Double Numerie =
= NameEng Namefag | Text -]
= Name Khaer Name Kher Tect 55
= Subdegres. Subdegree  Tert M . " M . - 55 — i
5 - P Add ProvmgeZ and “Provinced” fields - = B S—
= Provincel Province e 1sj v |~ : = = e = =~ e
7\ Provinced Provinced Text 25 > - -
: Ares e Nameric ot (3)Check the options
] PaD D Ay o i - including more than two
o p & - provinces. ...
1" 12
o
" . 3)Double click on Y H
* Additional exercise groviﬁce,, ' * Additional exercise
(Copy “Province” information separately.) = - (Copy “Province” information separately.)
o= . -
[ D g ¥ | T ]
; (DRight click on “Province” = |
=T m s I = =
= . o - * This is applied to = @)Input “Province1”, )
o - - (2)Calculate only selected features. i “Province2”, and “Province3” (DSelect features which has
i s eld e " manually. more than two provinces.
L S = = = : -2 e . L .




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

Day 01 Orientation

2nd Intermediate and Advanced GIS Training

From 19th August to 23rd August, 2024

Overview of training

Target
Training Period
Equipment

Contents

Review of the 1st GIS training (intermediate to advanced).
Practical training to create geodatabase.

How to unify the terminology by using Microsoft Excel.
How to integrate PA boundary data.

Overview of training More practical

27 Training

15th -19h Jquly 2024 19th — 23rd August 2024

% Review of the 1st GIS training
(intermediate to advanced).

% Practical training to create
geodatabase.

Jare Data % How to unify the terminology by
using Microsoft Excel.

leline an < How to integrate PA boundary data.

atabase w L
data uniformity

Training curriculum

Tine:9:00-16:00, Venue: MoE

wense]  Date Tme (TBD) Program outline Course style Equipm ent
9700 -9:30 [Trahng orentation and sef-ntroduction Presentation -
9:00 -12:00 B L Presentation
1 19-Aug—24 Won 9:30 -12:00 [Review ofthe Tsttraining and Hands-on PC, ArcG IS Pro
14:00-16:00 14:00 - 16:00 [Practioe: How to om be m u ftple data Presentaton | PG, ArcG IS Pro,
and Hands-on Word
9:00-12:00 |Practice: How to com bine m utip le data Hands-on PC, ArcG IS Pro
9:00 -12:00
2 |20-Aug-24 14:00 -16:00 Tue
: 14:00-16:00 [Practice: How to com bine m ultp le data Hands-on PC, ArcG IS Pro
_ . Correction ofattrbute nform ation by ushg | Presentation PC, ArcG IS Pro,
9:00-12:00
3 |21-Aug-24 9:00 -12:00 W ed Excel and Hands-on Excel
14:00 -16:00 ’ ¢ |Correction ofattrbute nform ation by usng | Presentation PC, ArcG IS Pro,
14:00 -16:00
Excel and Hands-on Excel
9:00 -12:00 Practice: Com bine and Modify attrbute Presentation PC, ArcG IS Pro,
9:00 -12:00 ) inform ation of PA boundary data in GDNPA |and Hands-on W ord
4 |22-Aug-24| 00 | ThU " k .
14:00 -16:00 14:00 - 1600 Practice: Com bne and Modify attrbute Hands-on PC. AroG IS Pro
) "~ |inform ation of PA boundary data in 6DNPA !
Ayt 00 - 9:00-T7:00 [Review ofthe training - PC, ArcG IS Pro
5 |28-Aug-24| 9:00 ~12:00 | Fri \—=05—79-50{sum m ary questonnaie - PC

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

Day 01 Review of 1st Training

2nd Intermediate and Advanced GIS Training

From 19th August to 23rd August, 2024

Overview of the 15t training

Understand Yourself

Group Work to present data
standardization in each department

Brainstorming to make
guideline and rule for Data
Standardization

Understanding of
Data Standardizatio

v

Quality Control
(Topology)

v

®00

A

Creation of Data
Product Specification

Learning how to create Geodatabase
(Geodatabase design, Subtype and
Domain, Relation)
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Results of questionnaire

1.2 Which lecture is the most interested?

11 responses

@ about data

@ Creation of geodatabase (LULC data)

@ Creation of geodatabase (PA boundary
data)

@ Tpology check

@ Creation of DPS

® all above

Results of questionnaire

1.3 Which function of ArcGIS is the most difficult?

11 responses

@ Create Geodatabase
® Append

@ Join Table

@ Calculate Field

@ Reclassif

18.2%

18.2%

Review of Topology check

Example of topological relationships

e Qualitative spatial relationships b o)
between geographic features.

@

e Using a topology provides a
mechanism to perform integrity
checks on your data and helps Touches(a. b}
you validate and maintain
better feature representations
in your geodatabase.

p

Crossesta.b)

Y.
{

Review of Topology check

o Create a new topology. Open Catalog View, and right-click on the feature
dataset and click on “New” and “Topology”.

Add rules:
Must Not Have Gaps
Must Not Overlap

Review of Topology check

o From “Edit” tab, select “LULC_2018_Topology” and click on “Error Inspector”.
e In Error Inspector window, click on “Validate”.

Review of Topology check

Ex: Mark as Exception

ey . Check the error. Right-click on an error, and Zoom-in. If it's exception,
e Editing tools perform topological  ciick on “Mark as Exception” in “Fix” tab.

edits to fix errors.
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The Project for National and Sub-National Capacity Development for
Sustainable Natural Resource Management

Day 01 & 02
How to combine multiple data

2" Intermediate and Advanced GIS Training

From 19th August to 23rd August, 2024

Agenda

1. Explanation of the assignment
2. Making the workflow of assignment

3. Exercise

1. Explanation of the assignment

e Combine the following data as geodatabase format;
- Community protected areas (2006-2021) (English)
- Community protected areas (2006-2021) (Khmer)
- Community forestry (2008-2017) (English)
- Community forestry (2008-2017) (Khmer)

* These data are available from the following links (ODC).
- Community protected areas (2006-2021) - Dataset OD Mekong Datahub (opendevelopmentcambodia.net
- Community forestry (2008-2017) - Dataset OD Mekong Datahub (opendevelopmentcambodia.net)

2. Making the workflow of assignment

Source data check

Open shapefiles in ArcGIS.
= Open attribute tables.
Compare fields among shapefiles.

Make the table of fields to be in geodatabase.
= Plan the data source of each field.

Creation of geodatabase

= Create geodatabase according to the data design.

Data input

= Decide the flow of data input.
= Input feature data by using ArcGIS tools (ex. Append, Join & Relate, etc.)

(\JB Source data check @®

Open shapefiles in ArcGIS

3_1. Exercisel: .

¢ shapefiles

Fill in the following table about fields of each data.

Community forestry (2008-2017)

[ # | Field Name Suitable Datatype
1

Community protected areas (2006-2021)

Ex Field Name Suitable Datatype

1
2 2
3 3
4 4
5 5
6 6
7 7
8 8
9 9
10 10
11 11

(\JB Source data check ®

Open shapefiles in ArcGIS
Open attribute tat

3_1. Exercisel: * Compare

Ids among shapefiles.

Fill in the following table about fields of each data.
Community protected areas (2006-2021) Community forestry (2008-2017)

[ # |  FiedName [ Suitable Datatype [+ | Field Name Suitable Datatype
1

1 map-id oge_fid

2 name 2 mapid

3 sizeha 3 name

4 npa_name 4 sizeha

5 village 5 province
6 commune 6 district

7 district 7 commune
8  province 8 type_area
9 issued_dat 9 category/ category_en
10 reference 10 issuedate
11 language (English or Khmer) 11 reference

12 last_update

* : e « "
No need to list up “fid” and “GEOMETRY/coords”. 13 language (English or Khmer) 6
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Database design 0

= Make the of fields to be in
= Plan the data source of Lach HP\J

3_2. Exercise2:
Connect the same or similar fields among the following tables.
Community forestry (2008-2017)

n Field Name Suitable Datatype

Community protected areas (2006-2021)

[+ | Field Name Suitable Datatype

1 map-id oge_fid

2 name 2 mapid

3 sizeha 3 name

4 npa_name 4 sizeha

5 village 5 province
6  commune 6 district

7 district 7 commune
8  province 8  type_area
9 issued_dat 9 category/ category_en
10 reference 10 issuedate
11 language (English or Khmer) 11 reference

12 last_update
13 language (English or Khmen)

VY Database de5|gn [

= Make the list of field:
- Plan the data soun

3_2. Exercise2:
Connect the same or similar fields among the following tables.
Community forestry (2008-2017)

[+ | Field Name Suitable Datatype

Community protected areas (2006-2021)

[ # | Field Name Suitable Datatype

1 map-id \ 1 ogefid
2 name \ 2 map.id
3 sizeha 3 name
4 npa_name \ 4 sizeha
5 village 5 province
6 commune 6 district
7 district 7 commune
8  province 8 type_area
9 issued_dat 9 category/ category_en
10 reference \ 10 issuedate
11 language (English or Khmer) \ 11 reference
\ 12 last_update
8

13 language (English or Khmer)

Database de5|gn 0

= Make the list of field

3_3. Exercise3: + Plan the data source

Make the list of fields for the geodatabase.

Fields of the geodatabase for CPA and CF

Data source
Field Name Alias Datatype
Community protected areas (ODC_CPA) | Community forestry{ODC_CF)

1
2
3 Must include CPA/CF name in English and Khmer.
7 Must include size (area) information.
5 Must include administrative information in English or Khmer.
Must include reference document and issued data.
¢ Must include original data source information including
7 sequential number for each original data.
8
9
10
11
12
13 )

'Vl Database design ™ @

= Make the list of fields to be in

3_3. Exercise3: + Plan the data source

Make the list of fields for the geodatabase.

Fields of the geodatabase for CPA and CF

H“

Data source

Community protected areas (ODC_CPA) Community forestrylODC_CF)

Name_en Narme_en Text name name

2 Name_kh Name_kh Text name (Community protected areas (2006- name (Community forestry (2008-2017)
2021) (Khmer)) (Khmer)

3 Sizeha Size_ha Double  size_ha size_ha

4 Type area Type_area Text -

5 Province Province Text province province

6 District District Text district district

7 Village Village Text village village

8  Commune Commune Text commune commune

9 issued_dat issued_dat Date issued_dat issued_dat

10  Reference Reference Text reference reference

11 Source_id Source_id Text Source_id (newly added) Source_id (newly added)

12 Editor Editor Text - - )

[\ creation of geodatabase Jll

= Create geodatabase according to the data design.

3_4. Exercise4:

Create the geodatabase according to your database design.
Fields of the geodatabase for CPA and CF

Narme_en Name_en Text name name

2 Name_kh Name_kh Text name (Community protected areas (2006- name (Community forestry (2008-2017)
2021) (Khmer)) (Khmer)

3 Sizeha Size_ha Double  size_ha size_ha

4 Type area Type_area Text -

5 Province Province Text province province

6 District District Text district district

7 Village Village Text village

8  Commune Commune Text commune commune

9 issued dat issued_dat Date issued_dat issued_dat

10 Reference Reference Text reference reference

11 Source_id Source_id Text Source_id (newly added) Source_id (newly added)

12 Editor Editor Text - - I

I} Data input

= Decide the flow of data input

3_5. Exerciseb5: = Input feature data by using ArcGIS tools.

Decide the flow of data input.

POINTS:

# Let’s think CPA and CF separately.

< The first step is sequential numbering of each data (Input
original data source information).

+ For each data (CPA and CF), (1) Append the original data to

the geodatabase, and (2) Join tables to input English/Khmer ]

L name. p
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3_5. Exercise5:
Decide the flow of data input.

3_6. Exerciseé:

1. Export all ODC data as shapefiles

I

2. Sequential numbering of CPA and CF (only one
data is enough for each)

3. Append features of CPA and CF to the created
geodatabase separately

4. Convert shapefiles of CPA and CF (Khmer)
from polygon to point data

!

5. Spatial join to input name in Khmer

Input feature data by using ArcGlIS.

‘ 1. Export all ODC data as shapefiles ‘

I} Data input

he

=g =
== ClickExport Features”.

- - |
Field becomes editable.

3_6. Exerciseé:

Input feature data by using ArcGlIS.

3_6. Exerciseé:

‘ 2. Sequential numbering of CPA and CF (only one data is enough for each)

and-select “Calculate. Field”

‘ Click on “Fields”.

: |
Segmmime

Add one field “Source_id” (Text).

|-

“ODC_CPA_"+map_id!

= Right-click.on “Source_id’.field,

J

Input feature data by using ArcGlIS.

I} Data input

he nput.

‘ 3. Append features of CPA and CF to the created geodatabase separately. ‘

Brojea  hiap

gl
AT) = ModeiBulder

Click on “Append”.

““" Input parameters.

Right-click on
“Caleulate Field”.

(EANSAERARE:

E—— 1 Input“Type_area”

(CPA or CF).

3_6. Exerciseé:
Input feature data by using ArcGlIS.

3_6. Exerciseé:

‘ 4. Convert shapefiles of CPA and CF (Khmer) from polygon to point data.

v P
Vi,
-
All polygon are converted to
point data.

{

Click on:“Feature To Point”.

Input feature data by using ArcGlIS.

I} Data input

he np

‘ 5. Spatial join to input name in Khmer. ‘

Projet  wap
AT) = ModeiBulder

i+ Pythen
Histery Ready To|
% Emarenments. Use Tocls~"

et pnie

Click on “Spatial Join”.

Set the source of “Name_:kh" as ,

“main.CPAs_kh_point.name”

Khrher name is input.
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The Project for National and Sub-National Capacity Development for
Sustainable Natural Resource Management

Day 03
Correction of attribute information
by using Excel

2" Intermediate and Advanced GIS Training

From 19th August to 23rd August, 2024

Agenda

1. Explanation of the assignment
2. Checking the administrative boundary data

3. Exercise

1. Explanation of the assignment

e Correct the inconsistent attribute information by using Excel;

- Administrative boundary (main_basemap_commune.shp)

* customized for this training.

2. Checking the administrative boundary data

Open the shapefile and attribute table. By checking “com_name”, write
down the inconsistent pattern in the following table.

Number of records:

T T I S
1 No space in commune name which consists of multiple words. TaVeaengleu
2
3
z
5

2. Checking the administrative boundary data

Open the shapefile and attribute table. By checking “com_name”, write
down the inconsistent pattern in the following table.

Number of records: 1,633

T e | oae
1 No space in commune name which consists of multiple words, TaVeaengleu
2 There is space before commune name. Kouk Trab
3 The first character is not capital. kandaek, andoung pou
4 All characters are capital SAMRAONG
5 Including symbols. Boeng Tranh Khang T*

3. Exercise

m Decide the flow of correction @

Decide the flow of correction.

Export to Excel format

Export to Excel format

m Correct the attribute information

Correct the attribute information according to the flow.
Find out the suitable excel formula for each inconsistent pattern

m Convert the data to shapefile a

Convert the data to shapefile

ol




Wl Decide the flow of correction @

(U Export to Excel format @)

- Export to Excel format. - Decide the flow of correction.

3_1. Exercisel: 3_2. Exercise2:
Export to Excel format. Decide the flow of correction.

P a1 : o u "
1 LT et o o —

s et S o jmpm gm akS ™o 2

pmamten it H - s = B b 1 Nospace in commune name which consists of multiple words. TaVeaengleu
" o e e S = - ]
i o EE e = OE 2 2 Theres space before commune name Kouk Trab
» R e el = =
" " Ho -2 _— F—1 o A 3 The first character is not capital. kandaek, andoung pou
» I ot - 2
5 T e e e — o - P s ] CAMRAONG

" o Pamean N <l ) - -} characters are capital AMRA
Input file name i - -7 ma a !
(CAMSNRM_Commune). Open Excel file. 5 Including symbols. Boeng Tranh Khang T*

[ e *What's happen make the first character capital (ex. kandaek=Kandaek)

| Py

before the correction of spacing (ex. TaVeaenglLeu=Ta Veaeng Leu)?

| T E— .
o “TaVeaengleu” is amended as “Taveaengleu”.
Click “Table to Excel”. 7 8

[\EW Correct the attribute information g

Wl Decide the flow of correction @

= Correct the attribute information according to the flow.

3_3. Exercise3: = Find out the suitable excel formula for each inconsistent pattern,

3_2. Exercise2: C t the attribute inf t R
Decide the flow of correction. ; orrec Immm e Informa m emove unnecessary
=TRIM(Cell)

There s space before commune name; Kouk Trab Excel formula:
e Bzt
No space in commune name which conssts of multiple words TaveacngLeu https://su

. Decide the flow of correction.

B m/en-us/office/trim-
1 Nospace in commune name which consists of multiple words. TaVeaengleu @ 3 The fistcharacter s not capitl Kandack, andoung pou function-410388fa-c5df-49c6-b16¢-9e563064799

4 Alcharactersare capita SAMRAONG
2 There s space before commune name Kouk Trab ® 5 || Boeng Tranh Khang T*
3 Thefirst character is not capital kandaek, andoung pou ® o

(Dlnsert a new column

4 Al characters are capital. SAMRAONG ® “com name correct 1"
5 Including symbols. Boeng Tranh Khang T* )

@)Input “=TRIM(select
“com_name”).

s3co2ssenibBabuoun-B

*To select all the records
easily, let's use
“Ctrl+Shift+|PgDn".

MENIEIRZISOT e m o naniia
REuRBIYEN S o w32 2

» 0w InONE e ron won

[lkJ Correct the attribute information J [\EW Correct the attribute information g

. Correct the attribute information according to the flow = Correct the attribute information according to the flow.

3_3- Exercise3: = Find out the suitable excel formula for each inconsistent pattern, 3_3 Exercise3: = Find out the suitable excel formula for each inconsistent pattern,
Correct the attribute information: Add space between words. Correct the attribute information: Add space between words.

Functon AddSpacos¥aloe s i) s S0
. e 7 SR ———
o p—— TR | o = T
1 Thereis space before commune name. Kouk Trab Fori=a Ve 1 Thereis space before commune name. Kouk Trab o ot ae, 1)
i
[ 2 Nospace in commune name which consists of multipie words. Taveaengleu | s meootien | [ 2 Nospace in commune name which conssts of multiple words Taveacngleu || " Vannsctvsnsacgvae. . )
o o8 e, 1
3 The first character is not capital kandaek, andoung pou oM 8 A ae 1) 3 The first character is not capital kandaek, andoung pou U= XOUI 8 8 VEAMKG(5Value, . )
A pv— e . A e -0 Ve, 1)
fr - o
5 Including symbols Boeng Tranh Khang T En Funcion Setting VBA module, 5 Including symbols. Boeng Tranh Khang T asspaces =0 Setting VBA module
oy 3
=== ile” . )
—~ (1)Open Excel Options from *File” tab. T (@Insert a new column “com_name_correct_2". @Input
2 ot e ==
. - . Dl sy - o
§ =
¥ ey . e .. “=AddSpaces(select
- - B b3 "o«
) Py T ——— | i “com_name_correct
VAT B L R ey H 3 § ] 1N)v,
- : 1)
§ 1< 2
woos 1 5 @
A 1 (I)Copy down.
o u h )
L R * “Ctrl+Shift+PgDn
] “ L . n » ”
) a W 0w W ="Ctrl+D
. ‘ w onou 3
Uik o e, @ % " 3
Br
1 12
Input code and save.
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[\kf Correct the attribute information Zi

. Correct the a

3_3. Exercise3: « Find out the

ibute information according to the flow
ble excel formula for each inconsistent pattern,

Correct the attribute information: Capitalize the first character.
I e IS

Kouk Trab

There s space before commune name.

Excel formula: =PROPER(Cell)

https://support.microsoft.com/en-us/office/proper-
function-52a5a283-e8b2-49be-8506-h2887b88994

No space in commune name which consists of multiple words. TaVeaengleu

kandaek, andoung pou

SAMRAONG

3
2

| mrarcmmmes

5

(WK Correct the attribute information J

= Correct the attribute information according to the flow.

3_3. Exercise3: = Find out the suitable excel formula for each inconsistent pattern

Correct the attribute information: Find records
I e S " (A" characters are Capital)

1 Thereis space before commune name. Kouk Trab

2 Nospace in commune name which consists of multiple words, TaVeaengleu

Excel formula:
=EXACT(Cell, UPPER (Cell))

https://support.microsoft.com/en-us/office/proper-

3 Thefirst character is not capital, kandaek, andoung pou

[ Aawacarsoc v SARAONG |

Inclucing symbols Boeng Tranh Khang T 5 g symbor Tomra T ke T
function-52a5a283-e8b2-49be-8506-b2887b889f94
(Dlnsert a new column
> T 3 “com_name_correct_3". 2 - ~ (Dinsert a new column
- Ve ‘5 i « “com_name_correct_4".
§ 13 e {@lInput : i
i = :“=PROPER(select i % :@Input
i o . . § ; A
I S T - o y \“com_name_correct_2") b i 7 “=EXACT(12,UPPER(I2)
g ! < s’ § ] %\
8 o m s e o o %, b ‘ gy
E " o i i { i = i
5 b s o m ¥ B @ on = == z
s g e Z(®Copy down. g 54 £ #  E  Z(3Copy down.
& = g = , B g 3 = = R 2. h )
3 P et = ““Ctrl+Shift+PgDn (A i - = & “Ctrl+Shift+PgDn
) —— i = “="Ctrl+D” ="Ctrl+D”
13 14
[l Correct the attribute information Z (WKl Correct the attribute information Z
. . Correct the attribute information according to the flow . . Correct the attribute information according to the flow.
3_3. Exercise3: = Find out the suitable excel formula for each inconsistent pattern 3_3 Exercise3: = Find out the suitable excel formula for each inconsistent pattern

Correct the attribute information: Change to lower character.
0 v I

There s space before commune name. Kouk Trab,

Excel formula: =PROPER(Cell)

https://support.microsoft.com/en-us/office/proper-
function-52a5a283-e8b2-49be-8506-h2887b88994

No space in commune name which consists of multiple words. TaVeaengleu

kandaek, andoung pou

Al characters are capital SAMRAONG

1
2
3 Thefirst character is not capital,
2
5

Including symbols.

Boeng Tranh Khang T*

(®Insert a new column

Correct the attribute information: Change to lower character.
1 v I

There is space before commune name. Kouk Trab
No space in commune name which consists of multiple words. TaVeaengleu

The first character is not capital kandaek, andoung pou

Al characters are capital.

alsle o =

SO ]

Including symbols.

Boeng Tranh Khang T*

] (@Select “FALSE” in

& “com_name_correct_5". “com_name_correct_4".
=
= .
g (5)Select “TRUE”. (®Input “=Select
i + “com_name_correct_3"".
= RAN A AN - .
¥ @Input o i (9 Select “All’ in
2 ] » . »
= . PROPER(,:SEIGCt 2 ‘com_name_correct_4",
= *Be carefull! com_name ). ) - and check the result.
O i o6 =
=
Some records consists of more than two words (Ex. OU RAl).
=8elect “com_name” column for PROPER formula. 15 16
[lkJ Correct the attribute information J (WKl Correct the attribute information J
. . Correct the attribute information according to the flow . . Correct the attribute information according to the flow.
3_3. Exercise3: = Findout the s excel formula for consistent pattern 3_3 Exercise3: = Find out the suitable excel formula for each inconsistent pattern

Correct the attribute information: Remove symbol “*”.
I T I

Excel formula:
=SUBSTITUTE(Cell)

https://support.microsoft.com/en-us/office/substitute-
function-6434944e-a904-4336-a9b0-1e58df3bc332

There s space before commune name.
No space in commune name which consists of multiple words. TaVeaengleu

kandaek, andoung pou

Al characters are capital SAMRAONG

1
2
3 Thefirst character is not capital.
4
5

Including symbols. Boeng Tranh Khang T*

@)lnput
“=SUBSTITUTE(Select
“com_name_correct_5").
(3)Copy down.
“Ctrl+Shift+PgDn”
="Ctrl+D”

eyrEEtrasdaEecigen e, |

Correct the attribute information: Format spacing and copy as value.
O Excel formula: =TRIM(Cell)

(Dlnsert a new column
“com_name_correct_fin".
(@)Input “=TRIM(Select
“com_name_correct_6").
(3)Copy down.
“Ctrl+Shift+PgDn”
="Ctrl+D”

(#)Select all the records of
“com_name_correct_fin”
column, and copy.

(®Right click on “com_name”
column, and Paste Options
“Values(V)". 18
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(1.8 Convert the data to shapefile [

3_4. Exercise4:
Convert the data to shapefile

PRt Map  mm Anais

S
oy 14 D07 andy o) ook
L —

Right click on the

_ _— original shapefil
' ®... -~ and click ‘Add

Select the excel file

which was edited.

5 Table To Excel

Open “Excel To Table”

(1.8 Convert the data to shapefile [

Convert the data to shapefile

3_4. Exercise4:

Convert the data to shapefile (Calculate fields).

Right click on the
- % i shapefile, and click on
- T = “Remove All Joins”.

C=

e ]

Right click on ==
“com_name” field and
select “Calculate Field”.

» x : 20

4. How to find out the excel formula

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

ChatGPT
Day 04
How to combine PA data
2nd Intermediate and Advanced GIS Training
From 19th August to 23rd August, 2024
Agenda 1. Explanation of the assignment

1. Explanation of the assignment
2. Making the workflow of assignment

3. Exercise

e Combine the PA data from five departments of GDNPA as geodatabase format;
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2. Making the workflow of assignment

01 Source data check

= Open shapefiles in ArcGIS
= Open attribute tables.
= Compare fields among sh

Make the table of fields to be in geodatabase.
Plan the data source of each field

Data input

= Decide the flow of data input.

= Input feature data by using ArcGIS tools (ex. Append, Join & Relate, etc.)

3_1. Exercisel:

= Open shapefiles in

Source data check ®

Fill in the following table about fields of each da

ta.'

| & e el £ £ 1o NN ) o ] L {8 L =2 0 . S E
1 [EasterD. MorthemD. Southem® Sea and Cosstal Wetland B
2 Field Name DataType  length  FieldName  DataType Length  FieldName DataType Length  FieldNamDataTypelength  FieldName DataType Length
3 |mo Object b o Object i o Object ity D Objectin nn Objectin
4 shape Geametry Shape Geometry Shape Shape  Geametry Shepe  Geometry
5 lcone Long cone tong cooe €ODE Lomg cooe Long,
& oA Type Text 1 PAType Text P4 Type 30 P4 Type Text 0 PAType Text »
7 ame £ Test 100 Mame £ Text 100 Neme E 100 Name E Text 100 Mamef  Text 100
8 name kh Text 100 name kh Text 100 name i 100 name_kh Text 100 namekh  Text 100
9 [pain Text 0 PAID Text 1 paiD 10 PAID  Text B PAJD  Temt 10
18 Zoning Long Zoning, Long. Zoning Zoning Long, Zoning  Long
11 drea Double drea Bouble ares Area Bouble drea Bauble
12 crestedate Date Crestedate  Date Createdate  Date Crestedat Date Crestedate Date
13 Updatedate Date Updatedate  Date Updatedste Date Updateds Bate Updstedate Date.
14 |editor Text 50 Editor Text 50 Fditer Text 5 Editor  Text 50 Editer et [
15 Respond Tet 34 Respond Text 34 Mespond  Text 254 Respond Text 28 Respond  Text £

3_2. Exercise2: .

Make the list of fields for the geodatabase.

Ficld Name Alias DataType | AllowNull | Domain | Length
FID. FID Object ID FALSE

Shape. Shape Geometry FALSE

Code Code Long FALSE

PAID PA D Text FALSE 10
PA Type PA Type Long FALSE 30
Name_En Name_En Text FALSE 255
Name_Kh Name _kh Text FALSE 255
Area Area Double FALSE

Province Province Text FALSE 255
District District Text FALSE 255
C C Text FALSE 255
Reference Reference Text FALSE 255
Issue_Date Issue Date Text FALSE 255
Zoning Zoning Long FALSE v

Ment_Plan Plan__|Long FALSE v

Createdate Createdate Date FALSE

Editor Editor Text FALSE v 255
L Updatedats Date FALSE

Source ID Source D Text FALSE 255
PA Tyne2 PA Type2 Text FALSE 255 6

[\EJ Creation of geodatabase

+  Create geodatabase according to the data design.

3_2. Exercise2:

Make the list of fields for the geodatabase.

Subtype
| Subiype
b Fiela Code Description
e Fark
<[ucnte Sancnaey [
i[proecns Lanacage | Poteced Lonsacape | P
. §| tpie Use areas. s
el b [Ramaar [
7[oosnere Reserve Bicsnere Reserve R
e e
s [

Dornain name| _Filed type Remarks

Domain Zoning short

Mgnt Plan | short

ekong-River Conservation

Tonlesap-River Conservation

Editor Text

Tonlesap-River Conservation

[\ creation of geodatabase Jll

3_3. Exercise3: = Create geodatabase according to the data design.
Create the geodatabase according to your database design.

Field Name Alias DataType Allow Null Domain | Length

FID FID Object ID FALSE

Shape Shape Geometry FALSE

Code Code Long FALSE

PAID PA_ID Text FALSE 10|

PA_Type PA_Type. Long FALSE 30|

Name_En Name_En Text FALSE 255

Name_Kh Name_kh Text FALSE 255

Area Area Double FALSE

Province Province Text FALSE 255

District District Text FALSE 255

Ci Ci Text FALSE 255

Reference Reference Text FALSE 255

Issue_Date Issue Date Text FALSE 255

Zoning Zoning Long FALSE v

Mgnt_Plan Plan  |Long FALSE v

Createdate Createdate Date FALSE

Editor Editor Text FALSE v 255

L Updatedats Date FALSE

Source_ID Source_ID Text FALSE 255

PA Type2 PA Type2 Text FALSE 255] 8

3_4. Exercise4:

['\Z} Data input

. Input feature data

ata input

oy using ArcGIS tools

Input “Area” by calculate geometry.
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3_4. Exercise4:

04 Data input

How to write coding for field calculat|on (Recla55|fy)

Input “PA_ID” according to “PA_Type” by using field calculation.

def Reclass(fld):

if fld=="National Park':
return 1

elif fld=="Marine National':
return 2

elif fld=="Wildlife Sanctuary":
return

elif fid=="Protected Landscape':

Sample code

return 4

elif fld=="Multiple Use Areas':
return 5

elif fld=="Ramsar":
return 6

elif fid=="Bioshere Reserve":
return 7

return 8
else:
return 9

elif fid=="Protected Natural Heritage':

*Make code to express “If PA_Type is
National Park, return NP in PA_ID field”.

3_4. Exercise4:
How to select by location.

ENYal o
%"‘ ‘Q‘\» rv—“{‘

Select one province from boundary data.

04 Datq input

Select By Location

0 gt Festures ()
| [Pgentie ]

Soarch Distancs

[Devimal Degrees
Setecton Type
New seiecten

Invert i Relationshis

Calculate field to input administrative
name according to the location.

10 [ JL e ] "
4. What can we do when error is occurred in ArcGIS?

e Check data source

- Are you using a correct data?

o Check data selection

- Some features are selected or not.

—If selected, the function is applied only to selected features.

o Check parameter

- Is all the parameter of tool set correctly?

- No blank for necessary parameter?

- Is arcade/python code correct?

*My contact: Shiori Taniguchi (sor.taniguchi@ajiko.co.jp)

12
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