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F1E JOCIY FOBE

1.1 AVRODTEOBME (EXHREE 1.1)

B R TEHIFTA D) FRBICALE L, N b T A A4, T4 3 HEEREEEL
TWa, Ft, Af, BFRAELTOLEEY TH D,

[E] [ f4: 181,035 km?

ARAREFE 1 2016 4EREACTHRI 875 77 ha

K BT A — IR (W L3O 2 17R)

AHE 12016 4ETC 15,762,370 A (High : fiE54RTT)2
RFE®E : GDP T 6.9% 2016 K5 (Hh: {#E54R4T)

71 AR T O“Cambodia Industrial Development Policy 2015-2025” (March 2015)1Z X
58587 2—ODGDP~DOEBEITITRO LB THY RESEOHLENR TR L—T7,
T¥Y7 2 —OBRENRH SN TND, ZOTEEI X —IUITLOEELEEN TS,

# 1 GDP ~O%t 7 #—DEMBE

Yy H— 1962 1998 | 2008 | 2013 | 2015 | 2020 | 2025
SR 49% 44.5% |32.8% |31.6% |29.0% |25% 23%
T3 19% 16.7% | 22.4% | 24.1% | 26.2% | 28% 30%
-T¥EDRN DRSS - 12.7% | 15.3% | 15.5% | 16.0% | 18% 20%
P— B RAPEHE 32% 34.8% | 38.8% |38.5% |39.4% |40% 40%
BLEM~OBIEDD | 0% 4% 6% 5.8% 5.4% % %
B A & BN T2

(Hi#: “Cambodia Industrial Development Policy 2015-2025”, March 2015)

1.2 T Y tOEER (EXHREE 1.2)

1R YT EIE 2016 FO EHFHEXIC X5 & E L ERE 181,035 km2 o BB L%
A8%3INFRI T D, 1995 FELUBEDHRIRRN T RV T M ER OGN fa# S T
WD, FIUT X D & 1995 FLISKRARAMRIIMESZITIL D el TI D L 2002 4205 2006
FETITHETY 0.5%DEIE TO/RKIB D HBFRD LD,

IEZEHENEE L TCORKERICESKHETTHY, v & T20T7 T 07— a URFEKRICEERLTH
6 o

2 http://databank.worldbank.org/data/reports.aspx?source=2&country=KHM

3 EZEHMEE ETOFKRERICHESELTTHY, MY e TLDT T 0T —va URBERICEENT
W5,



2 ¢ U  EHEBIF I 2010 12 TEZE A ALEHE (National Forest Programme: NFP) |
(2011~2030) ZRE LAMWEEO FAMEEZ /R LIz, Z OFECIERMIIR D158 %
OMHIBERHE - B, OBRMNETREBL L (R, OEBUT. OFBEMAE., ©rEk &
FFZERRSE . @FHEEMITRMERIZ T CREl L TR Y . 2015 FEDOBMKREE 60%IZET &
W) BEERRRE ST,

—J5. YR TEHL, 2010 4E 9 AIZ REDD+O ¥ 7Y nt 20 EETH S [[H
FZREDD+ 1 — KN~ 7| ZER L. [UEZEFSHSAICEBIT 20 At 725
REDD+~% il L, REDD+¥{if BepZ 35 1T 2 BUF O FESERE Db D 7=, B ARBUFIZ
TREZEELELOTH D,
HARBFIL Z OEFI 2. JICA A [ 2R Y7 [E REDD+HERIG B 320 18 7 1
=/ k), J@F [CAM-REDD] 3% & LT,

13

131

HoROTOHMERE (RXHEE 1.3)

BfRER . BB, ATEEFEXBEE 13.1)

T IR TINIRAM E ARG OEPRICBR T DI, G, BRIEALLT O &30 HEK
FELTWS,

EH

1993 Royal Decree on Creation and Determination of Nature Reserves
Environmental Protection and Natural Resources Management Law 1996
Land Law 2001

Forestry Law 2002

Fisheries Law 2006

Protected Areas Law 2008

2009 Sub-decree #83 on Registration of Land of Indigenous Communities

FHEIFS K UM

First National Communication 2002

National Forest Programme 2009-2029

Strategic Planning Framework for Fisheries 2010-2019

Rectangular Strategy Phase III 2013-2018

National Strategy and Action Plan 2014-2016 Mangroves for the Future (2013)
National Policy on Green Growth and Green Growth Strategic Plan 2013-2030
Gender and Climate Change Action Plan 2014-2018

National Strategic Development Plan 2014-2018

Cambodia Climate Change Strategic Plan 2014-2023

Second National Communication 2015

2



- National Environment Strategy and Action Plan (NESAP) covering 2015 - 2023
- National Protected Areas Strategic Management Plan 2016-2030
- National Biodiversity Strategy and Action Plan 2016-2020

- National Environmental Code (Draft)
FEREH, G, BIEOEFIIUTO LY TH D,
@  #FME Law on Forestry
2002 fEITHIIE SN HRMIET. BRROE B, Bk, FIMH. BAFZ L TIREDHAE A 2 #
ETHLEDTHDH, BWETIE, OIEEIZL > TEOFEHDEE STV DIRKMARES

DREFMITEMAKEEDEET THHEHEL TS, S5, FEROEHICOWNTITER
BEERICEFETHZ L HESNTWS,

X 1 BREORMK

@ ERFZFMEE National Forest Programme (NFP)

2010 = 10 A IC PRk CHGR S AL [ EZEARMEHE (NFP) X 2010 £ 5 2029 0 20
HEMOHEKE 7 Z—DFHETHY, 6 ODT 1T T LANBERENTWS, Thbb, &
WROBERAEE « B E BEk, ARG L LM RO IR & B, MBI PUT &
WG, FIEAZE, 8871 EAFFEDBHSE., & L TR M CTh 5,

NFP TiI3HhEL 60%E THOT Z LN EME AR 78> TWAH NFP IZHBIF b Tnd
EYay, JIyvvarEEIRNERIILLTOLEEY THD,
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“The NFP outlines methods of self-financing for the forestry sector, based initially on
donor and government support whilst gradually introducing cautious low impact

logging, certification and exports, and benefits from carbon markets.”

NFP TiX 2010 425 2029 DM OFERMEAIFEIE b ik E STV 523, £ O H T REDD+
BRI 2FEIRIFU T DO LB TH 5,
® HREEZ 60%F THLT, ¢
® AL T I U AR NERI WD, REFEFEEN D OFER LA %
US$2500 5 &35,

4 NFP TlE, 24, MY 7T T —va v L SEAMEINRHTROERICEEN TV DS,
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® HBHEHOMELRELTOOHFME=HY T LRE AT MIHBAETH I
NEREND,

® (iM% 300 I ha lzd %,

® 200 JJ ha OFMREFVEMREITIEE S HEME (K 1000 1) 128245,

@ MmiDERR L EREIRERKIE
(Rectangular Strategy and National Strategic Development Plan 2014-2018)

DU TEEENS L m@Fr S b TER., A, BDFF L TEIERO 2O OO X, 1
RNTT OFHER ISR 3 BRI OV T OBHERIAKI O BRI 25 H 2 R TH D TH 5,
ZOHT, BARBROFRGIERIIEE LY 7 X —ORIE VS EIKO—F L L TRR I
TWa,

[E ks B 7 51 1E (National Strategic Development Plan : NSDP ) (%, MRS C
EO DN EZHEET L7200 LD TH 5 5, BIED NSDP LN EN Phase III (2
XIET D HOT 2014 F-00 5 2018 F-D 4 F ] # /X — L TV 5,

@ BEREREERETIVaAVIIVEIVEREE

(National Environment Strategy and Action Plan & Environmental Code)

EFEREEEIE L T 7 v a7 7 (NESAP) 1E, 2015 05 2023 DO OFiHR 72 B
IREPEBE, BREERHE DT O OB 2 BOERNER . M4 7> a v 2R T56HDOTh
V. BAFEEHEIE L CHREICEE L CBUN, RiFE 7 & —, iRt BN ERE ~ DR
BEITOT-ODITA RTA4 L ThD,

BRETHEEATRIT, BREEMRA, FRichIBasE. UL B 2 I HRIE IR A 2 B D Z
ExHMELTED, 2017 FRETICREFENK T T2 TFETH D,

® ERFREREEMSRTLEERMEHANational Protected Area Strategic System

Management Framework)

2014 FEIZHIE S N7 [EF R E KRG > AT L EEKSH (NPASME) 1%, #iHfR#EXS
PRAHIK DR EICEE L COREE, B OREXICHT Dkkx et/ £ LTI ibHuko
EHZIF D ERA~ORFIZHONWT, B W2 52500 TH 5, (Hih -
B IRY T O NRS)

ZOPFADI v a ol REROIEKEAREN Y R—ORENBIT O TE
WA, TTIZE DOEMSZEEE 2 Y R—ONLE B IRE SN TV D,



® HoARDT7RIEZLEEE B (Cambodia Climate Change Strategic Plan
2014-2023)

T R T ORMEE RS EHE (CCCSP) (X NSDP (248 T 2013 4F 10 HIZHEX
i,

CCCSP %, RMEEE~OMI, IEENEN AHIK, (KRBT DR AW S EEE)
MEIZE Y fHTe 7= D OIS 26— 2 Z L # B & LT %, CCCSP (X 8 D Hikig HiZ %
BIFCRh, TONOEIKBEE 3 13 TEEARARSR (LY o7, 2a)il BEE
RER, M7 Y) . AWMSENME, REX, UEEEOKEL Y = AT 52 L] T
bbb, ZORERERTLHI-OD 450D 1 >4 LT, [REDD +2&t/EfERY—1
ADIIANNERET S Z L | NGRS TE Y, REDD +13, KUEABOREIZHLT 5 D
[ZE L=y — D1 os LTI TWD,

1.3.2 FMHEEAS (BXHREE 13.2)

JICA Bl — 2728 2011 4= 11 AICH VRV T TEE & B LT-RR Tlx, Ry
7 OHBMREERHNIH 3ITRENTNDLEBVLUTO3AITICE > TEHINL TV,
O JEMRIK PEE TR IR
] BREEA - REXAE A Y
O EMOKFEAKPER - IR E <~ 7 a— 7 il Y

STATE PUBLIC, STATE PRIVATE, & PRIVATE PROPERTY

‘ State Property ‘ Private Land - Private forestlands

State Private Property (Government can sell)

- Excess or Idle Land - Economic Land Concessions
- Social Land Concessions Includes Agro-Industrial Tree
Plantations (Oil Palm, Rubber, etc.)

FOREST RESOURCES OF THE KINGDOM OF CAMBODIA
Management of forest resources under the general jurisdiction of MAFF, except for PAs under the jurisdiction of MoE

Permanent Forest Estate
Permanent Forest Reserve & Private Forestlands
Under the Jurisdiction (Trustee Authority) of MAFF/FA
Naturally Growing and Planted Forest Resources

Permanent Forest Reserve Private Forest
State Public Property Private Property
Managed by the Forestry Administration Regulated by FA

—————————————————————————————————————————————

) ) . i Production Forest T
Forestlands in Cultural Heritage Sites } Sustainably managed Production Forest Areas i Includes: !
State Public Property ! N - i Plantation Forest I

Under Trustee Authority of APSARA Authority, Preah Vihear Pttt ettt ! Reforestation |
Temple Authority, etc E Protection Forest ) it

Conversion Forest
Idle/Degraded State Forestland; Temporary
Category; Most likely used for Social/Economic Land

Forest Resources on
Indigenous Lands

Flooded Forests & Mangroves (outside PAs) !
I
I
|| Collective Title in Name of
|
|
|
I
I

Under Trustee Authority of Fisheries Administration of MAFF

. . Community
Forest Plantation Resources on Agricultural Land i ifi i
P fantation Resources o g! uituraitand | Concessions after A;fclﬂss:ﬁed to State Private Use Regulated by the FA
. . " roper P
! - agro-industrial: Oil Palm, Rubber, etc. f .______________________p__Ey_ __________________ i Deed Restrictions Apply

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

3 2016 FFOFRM - BRELE BRI S LA AT O FRpk g BT
(Hi#: Cambodia REDD+ Roadmap)
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Z OEEIRHNE 2016 i, AT D X 9 72 2 FEOBAIC L U KIBICAE S, ZRARE L
DR KB ARARSR 2 D BRIEE I FE SN,

® % No.34 (20164 3 H 4 HfF) “Reformation the positions and duties of
MoE and MAFF regarding management of ELL.Cs and management of PA,
and forest and fisheries conservation areas”
(ELC OEHL, KOMRGEX, bk, KEREHMIXOEHICET HEBREE & &
MAKEER DL & BEIOFFRICEI T 5 B)
® 4 No.69 (201644 H 28 HAF) “The Transfer of the Protected Forest,
Forest Conservation and Production Forest Areas, and Economic Land
Concessions between MAFF and MoE”,
UBEMKPEE L BREEE ORITO, R, BRI JOVEER, £ L TR
Ry R MU OB I BT D Bi)

2017 4F 10 HEE, WA T OHFMREEEFIILL TO LB TH D,

® HMRIL. Forest Reserve & Conservation Forest % ¢ Permanent Forest
Estate O BLA Y,

® KPESRIE. BAME v~ o — T X DE A 4 Y

o RETEDHRMESE - Ri#R)S (GDANCP)IL. Tonle Sap Biosphere Reserve
D HEZHUE & A AR AR 2 5 2080 750 J7 ha DIRERX LR Yy NT—27 D
EHAEMYT 5,

133 ARMBE (ZXHEE 1.3.3)

B AR T OFMIE, THFIHBFERI O B O 72012 11 IS ATV D, 772
5. Evergreen Forest, Semi-Evergreen Forest, Deciduous Forest, Bamboo, Mangrove,
Rear Mangrove, Flooded Forest, Forest Regrowth, Pine Tree, Pine plantation and Tree
plantation T %, 2006 4 2010 4F-% L C 2014 FEOHBMAEIL, K 4 1ITR-T LB TH D,
Z O, AR 2011 4 10 A 23T L7z, “Cambodia Forest Cover 2010”248 # X4
TWAHHDTHD, ZOXTOHRMERILINFP TOEFREF LT, WP &I LD
WNCEEAENED B HRRICE EN TN D,



4 WURTT OFMGTERLE BHRERITINFP O 0)

Z OEITIE 1965 FA2IE T0%LL T - 7o RN 2010 H121E 57.07% F TR Lz 2
EARENTWD, 72721 1965 4E)> 5 1992/93 DR DOFRMEBEO LR BIIZ, DT T 7
OFREMEh O HENERR TIERNZ EICL 26D TH D, WefElfihio B % A CRIR&IMm T
THEH 5DEIITRD,

2006 2010 2014

N

5 BRI T ORMIEBREMETR GRIREFEILZNFP Ot 0)



#£ 2 WURTTOHMWE Y T AREM (HEEAL : ha)

THARE S HR 2006 2010 2014 2016
mfE (ha) | HE& (%) Ha % Ha % Ha %

Evergreen Forest 3,710,271 20.43% 3,573,925 19.68% 2,973,903 16.38% | 2,861,233 15.76%
Semi-evergreen 1,453,441 8.00% 1,391,117 7.66% 1,108,320 6.10% | 1,071,947 5.90%
forest
Deciduous Forest 4,613,417 25.40% 4,498,397 24.77% 3,480,532 19.17% | 3,336,349 18.37%
Flooded Forest 597,355 3.29% 524,005 2.89% 481,078 2.65% 477,813 2.63%
Forest Regrowth 216,123 1.19% 249,341 1.37% 228,560 1.26% 196,842 1.08%
Bamboo 129,837 0.71% 130,930 0.72% 130,678 0.72% 125,398 0.69%
Mangrove 32,060 0.18% 31,443 0.17% 33,002 0.18% 31,226 0.17%
Rear Mangrove 27,519 0.15% 27,371 0.15% 25,906 0.14% 25,906 0.14%
Pine Forest 8,157 0.04% 8,157 0.04% 8,196 0.05% 8,195 0.05%
Pine Plantation 0 0.00% 11 0.00% 3,709 0.02% 3,870 0.02%
Tree Plantation 43,547 0.24% 17,214 0.09% 44,289 0.24% 43,122 0.24%

NIV 10,831,727 59.64% | 10,451,911 57.55% 8,518,173 46.90% | 8,181,901 45.05%
Oil Palm 35 0.00% 5,055 0.03% 36,311 0.20% 51,276 0.28%
Plantation
Rubber 78,148 0.43% 137,307 0.76% 484,316 2.67% 509,224 2.80%
Plantation
Grassland 600,006 3.30% 473,281 2.61% 351,337 1.93% 341,132 1.88%
Agriculture 1,000,634 5.51% 1,275,444 7.02% 2,787,413 15.35% | 3,017,435 16.62%
Paddy Filed 3,668,981 20.20% 3,859,452 21.25% 4,133,474 22.76% | 4,221,407 23.24%




Rock 219 0.00% 668 0.00% 2,054 0.01% 1,100 0.01%
Sand 8,304 0.05% 10,459 0.06% 40,581 0.22% 41,245 0.23%
Built up area 37,435 0.21% 43,800 0.24% 328,820 1.81% 352,987 1.94%
Village 248,126 1.37% 296,513 1.63% 42,166 0.23% 42,930 0.24%
Water 438,410 2.41% 458,658 2.53% 813,839 4.48% 783,849 4.32%
Wood shrub 1,248,649 6.88% 1,148,126 6.32% 622,190 3.43% 616,177 3.39%

FERRAR R 7,328,947 40.36% 7,708,763 42.45% 9,642,501 53.10% | 9,978,762 54.95%

% 18,160,674 100.00% | 18,160,674 100.00% | 18,160,674 100.00% | 18,160,674 100.00%
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B4 512k &, 1965 4L 1992 FFE DM OB FIT, 2002 4F & 2010 DO O
EHERFEIC Z R0 D, 7K, 1997 D 2002 4EICHNT TR 2 728l & L C,
AR T B, BREERTEOURBICE D2 LD LFHLTWD, T72bb, #IZH
il U 7=t i 2 M5 2 FiE D, XY DR Y — T LT i A L7
Z, GIS V7 b EHWTHI & L THEK FIE~DHRE TH 5,

M 4 & 51, I NFP (2RI DHRHMERITESWIEHRMRRLERZL TW DL, VR
U7 BUFIE REDD+THW 5 AR ERRITIE, ¥Hﬂ’Vvk = LREMRE L CEFEANE S £
TEERELE, TOERICESET, AV v Tl MIEIDHETHE IND D WITIERK
S BRI HEER TR LM R 2 77 712 LT b ORI 6 Th D,

Wrm Y 7 N CHERE S U7 2006 4 & 2010 AEOHIK] TR, RIS F IR IED

WM ETOEBE VA TWD2, ZHUT, Fe28ifoB ANzl ZhETRELT
WS TIRBRPBREZ HNTERER TH D,

X 6 2006 F05 2016 FFOHEMELE( (REDD+HHAEMKERIC L D)
X 6 HEtE LTEE OB DRI TO LB TH D,
2006—2010: (59.64% - 57.55%)/4 = 0.52%

2010—2014:  (57.55% - 46.90%)/4 = 2.66%
2014—2016:  (46.90%-45.05%)/2 =0.92%
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ZOFEN BT, 2010 D 2014 FO 4 EB O BRI RBN K E Dro 722 L2345 H
%, 2016 4E 11 H1Z UNFCCC |22 H & VHIAE UNFCCC 123 25 17 T 5 FRL EHHIZ
XA L, 2006 N 2014 FEDOB D REEH A DHPEH BIX 78,953,951t CO25 Th 5,

[E% REDD+#ls(NRS) A 6 Tid, ARk &L HEDJRKR E LT 9 SORRKEZZT T

Do

EIFHIA~OZGAOMEOL R, FEEKR, A 777 v vy NOE, WRZIZH
L 72 HUIB CRRph & 5 B3 2 BUF O R /1 R A,

RHe7e LRI HE, THUEHS, R~ OEIERZR R,

1996 4726 2006 D] DRSO EIEDZIR/RIIR, KRB REL X A~D
PR T HIFAME DT -, 2 U CHrbay T HOR FMER 12 K 5 THURAHED AT 5,
IS AT DFRMIRER . FREE O I FRIK & IEARM EFEM DU,

Bk LHRIHE 7 Z—0, Bk AT oA EPIT, ZLTE=X D7,
= NORDRE 72 & O JFA B~ #isl J OV R EO 22 B OO,

N FHEIN & o> TR BN

5 OB & REAETETFEN BN &

DS ENE, BRI ~OBA, THIEH OMETI 23T, B - (LS EFHT o R
W e g e, E o RO ERIS L OBRMREE R O XNz L

NRS T, 2014 4EF TITHRAE LB 0 FEFEK & FOmBIconTsS FED L 9

T LT 5,
7 3 AR A & RIA
TR D JFRIK Pk i B3
YD R AR 2,020 T ha 1,550 T ha IFEMAKPEL DR
XY LRI AT NGRS
-,
470 T ha ITBREEE OPEIC
N &R 28 TR Téﬂ
7=
i R AR O 5 2,450 T ha 2009-2013
EBRNFRE., EADOREDT-DHH N
WX BT 5720
R ae: R = R AN AY S - S i t%%ﬁ%ﬂ 1,200 T ha 2014 FFI2384E
FEIITTH-ODO, HARXEIEOH
HZS o

5 ZOEMIT 201745 H 22 HERR DL D TH 5,

6 R

FPEERIE T, NRSIZA ARV TBINOAKREHF->TNDHEIATHD,
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1.4 HURDTORUBEEH~DHRIE (EXHEE 1.4)

BN YT OIS 7 = — X T SOE RIS B T R Hl Tl KRBT~ DG H
FHREOOE DL LTHY EFbhTng,

AR T IR 1995 4E 12 A 18 HIZ UNFCCC A #t#E L, 1996 4 3 A 17 HIZIERIZ#
DA N—=blpol, Flo, B RTTIEIRAGHEEEL 2002 48 A 22 HIZHEAEL . 2005
HF2H 16 HICRDhE 7o T-, KUEEENREZ Y3 2 BIFOMHE & FE A2 EHIILLTO &
B THD,

1.4.1 SUIEZHRKREZIELT IEDOMR (EEREE 1.4.1)

2006 FZ, B AR TT EEBUFIIKBEZBNCEE T 2BOK, g, ERFEL, FHEB IO
7u 7T AOEEER, R, BT EEEET D EEE MBS L OEE S FICE
N5 [EFEGEEHEES] (NCCC) 3. Li7z, D%, 20154 5 A2, NCCC D
REIE [EIZFRrf e 72 B RE# S ) (NCSD) ICdfm STl Efkniiniz, ¥ TITRT L5
(2. NCSD (21 REDD+HIZ b i LT\ 5 4 SDE A H %, NCSD OXEZE#F & i
B RV T R EENEEHE (CCCSP) DAFMEEH 22 L T\ 2 DX MoE @ GDANCP
Th b,

7 NCSD O#ffkX
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1.4.2 INDC & ERIEHREZ (National Communication) (ZEXIREE 1.4.2)

TR T BT, KEEENCET AREOXINERE T AEERLETHH, [HEIH
#%H# (National Communication : NC) & Intended National Determined Contribution

(INDC) & % UNFCCC (232 L T %, SmAIOEH] £ O3 id 2002 45 10 A INDC
DL 2015 £ 2 H TH %, £ D1k, 2016 4 1 A1 2 [0l B OERIHEERE S 723,
ZOWRERNRHI AA R F Y —1F 2000 FREEDO S D TH o7, BE, 5 1A H ORRFE
Hr5E (Biennial Update Report) DIEHAMRET STV 5,

1.4.3 REDD+ A—FZ v 7 (EXIHREE 14.3)

2017 412 FAO 73%17 L 7-“Forest change in the greater Mekong subregion (GMS)”(Z
L5 L, KA VEOEOFMBDRITE 4 DBV THD, 2015 FEO T R T T OFFH
R B54%ITH AR T BN AR L TODEE X D @72 Do E OBRMEOEHNE 6 5 <
RNEHIENDN, ZORETIIH VR DT OFRMKEDRITIRAN 5 EF, S vrv—
(IR TR,

#£ 4 KA EOEOEREEN

2015 D7k FMIRDOFZEA L (%)
(%) 1990-2000 | 2000-2010 | 2010-2015
HRYT 54 -1.1 -1.3 -1.3
7 7 A 81 -0.7 0.8 1.0
Sy rv— 44 -1.2 -0.9 -1.8
XA 32 2.0 -0.5 0.2
N R A 48 2.3 1.9 0.9

7R T BUFIE REDD A+ & 9 A A DR oA b2 B3 5 DI R & D
fig D> . 2008 FEIZITHAMIO REDD+ 7 r Y= 7 b &L H EIF, 2009 4512iX UN-REDD
BO/N— R —bpolz, BT, 2009 26 2010 FI2HT T REDD+ Readiness
Roadmap (X 8) #3KiE L. 2009 4Fi21% FCPF (Zxf L T Readiness Plan Proposal % &
H. 2011 452 UN-REDD National Programme (254 L 7=,

7— R~y 7 Tld, REDD+ ¥~ o0& ABREOIEE & LTLFD 6 SR 5 TEH
D, BRI TIEZOr— K~ v 7I24E > T REDD+HHE(HILE) 2 550 L T & 7=,

® [E% REDD+ %7 v & 2 D& HL
& = YT —ar, BMRAORELE L TRLEZT LoD
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REDD+¥&Ig OBAFE &84k (HHFIH. T5#t2 L TH T 205 & & Tr)
REDD+#E i O (R4Sl 5y & & — 7 T — R & &)

W F U A OB

EHELToE=4V 7, HELLTHIE MRV) O7ODE=4Y TV AT A
D FA%E

8 REDD+ Roadmap D F#k

1.5 CAM-REDD DI E (EXH|EE 1.5
CAM-REDD % 2011 45 6 A7 5 2017 4 11 HE TOR 6 L IcE Y Efi s, S u
TV FOHEL PDM IO LB TH D,

1.5.1 7Oz FOBEIESL PDM (EXHEE 15.1)
H1E 1.2 uedxy hodyE) Cik/=X 912, CAM-REDD i3 v R 7BFFIC

&% REDD+r— R~ v FOE %z X H7OIGFH IO THY L FO XL H 72
FRBE STz,

15



Mt VA

REDD+3f OFEBRICE D & | KUREBI ORI & U THRie i RE 7R AR E 23 i &
o,
InY=s NEE

REDD+D IS & BOR O Fehii s AT 5 K O ICBRE OREI ik S s,

—EZ REDD+DOIEENILL TDO LD 35D 7 = — X231 6T 5,

77— 1 REDD+#f 7" 1 & &
72— 11 REDD+EB FEHi/T € A b L—3 3 UIEE)F
7 x—2x 111 FRRFANE B R L T2 ASKS S

CAM-REDD [ZHAMICH R T7 D REDD+7 = — X 1. +70bhH REDD+HE
Ov A% XETHELOTHHND, 72— MM IZEENHTELA ML —3 3 UIEFNC
OWNTH—H 3 E LT,

CAM-REDD DO##]® PDM X 2011 4 3 HOAT 0¥ =7 s O NE W OBIZ/ER
ENvz, LR, YT UNFCCC I2BW\ T REDD+DEEM 72 LA 1T E &
NTE 59, JICA UANDERFE/R— T —0D A R YT REDD+34E O iEEhEHH ¢ F 72
HisE B> T o tz, Zo7=%, PDM 1ZZD#% O UNFCCC 281+ 5 REDD+HIZ
A3 im0t e, UN-REDD OVEEHFHEAH 6N 5122 T, RENHAEL
Ihic, £ 5IZHEMERD PDM #7~7,
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# 5 CAM-REDD @ PDM (H#&iR)

rudy FOER

R

AFFE

SMERSRAE

EAL B
REDD+ 3 fits D #% 5 12 35
& RUEZEBIOFEFK & LT
R il E 72 AR AR B 205 HE it
SND,

TR T OV & 7213 AR B AL O3 S VAR
HMEN., FOEEE2TT 50 BoEHEEN
JRFEIZEL S D,

FE BRAE RS (2 g2t S 0 D
HER, MM, T4

A-VEY AN
REDD+®D &I & BUR D F i
PHFIZATOND K D IZHE
& ORIV RIE IS,

1) MERBORHEE N E R REDD+EEE D
FICER SN D,

i) [E%R REDDHEMS ZRE T 5 72D DB
KL VLOETHEOFIELERE (X
T RIVHE =) DR ED B,

* BUN OFER T 5 E5A
XPREDOAL L H B 2—
it

% B AR YT O REDD+ S #AK
B ELRNT &

* MBI R E D R S D 2
&

* [EZ REDD+EIE 25 KGR S 40T
VERTRIEENSND Z &,

R

1. REDDHZA% % HEfif {2 &
BIfRE ORI 2 S IO 1K
Hll 23 E L~V TEA S D,

) EFXARAT T+ —A, FER, T =0
F—h, AP T = a3 T T PR

S, HEY D,

* KELIZ X 5 Prakas/#
ARG T F—AT RNAH
V—JN—"Ta %7
— ¥ a Uk HEF O
mED D OITHEER

2. [E% REDD+HIE 23 EifE
X5,

1) [EZH REDDHISENER S b,
i) E—7H—FROEEY 7 > a UREFE
REDD+RERIZEK VA E LD,

i) B R OV EMSAREE (FR) &
DR ~EH IS D,

* KEIZ X 5 Prakas/#
AY T F—AIT KA H
V= nN—"Tla Y7
— ¥ g Uik WIHEE O

HEDDHVITEEFR

**% REDD + @ Ffit £ IZB7 2 [
BRAGL— L LA A DN T e < R
EIhbHZ L,

* [EF REDD+HRES K EIC+43 72
BRBEASND Z L,
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iv) ML~ NFP OCENDARL L
TINTHEB SN D,

v) EZFMIML~ro NFP 37K &b 4
T, 67/ Ik @LTEMSH
Do

3. REDD+Z ¥#E/EF L~ | 1) PHBIHMA R &b 1507 r Y | * #iE
N THERES 2 e D IRAL & 7 N TR TE D,
no. B) BATHUEE LSO T o — T

fk&hs,

iii) CAM-REDD CTX#EL7-E2ThHTE

A= a A hTORBRDHE

Sh, BRFICEA SRS,
4. FphE=2) T RT ) EEEMRTE Y 2 o 7o 2T b | sk BB 7 — 2 &

Lo RO RPEH L~

(RLs/RELs) O 7 L —AU
— 7 BNEEErE L, & & OTEE)
DEMEREN MR S,

(NFMS) (CBH#E L7zt v a v

23[EZE REDD+HEERE ZZ O H TR D
AEN, B SND,

ii) Wi REL/RL B3pF S5,

iii) W ORI T EmFHHIZE S TPCC
®D Tier 1 LA LD L~LTi1bi,
Z OMEHIRE D FRIED T2 DITHE
S5,

K
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EE) BA
1.1 €15 REDD+ 5 i i O Kl 2 # i 9 2 H A A HEERA < ARG >
1.2 [€1%¢ REDD+5 i i O HEME 2 S %,
1.3 BRE OB INEALHET D, 7. HHRIRE 7. BB == N AM D | x A S )
1.4 BItR#EIC REDD+EMKICHET 2 EMSEE | (7) BHE (B#)  F—7 | i - R Y i

REDD+3 /i #E(R 1Z B3 o i 2 42 it 4 %

2.1 [EZZ REDD+#kIE 2 HfE 3 5,

2.2 BEFERE A I 5,

2.3 REDD+D & 4 A 51 = X 1 L OFIS AL oy % 7%
ET D,

2.4 [E% REDD+? 7= 8 OBUR K ONERIPERL 2 H
{57 %,

2.5 B ER) REDD+HEH AR O IR & OFHE L

— IOV TS LT 5,
2.6 =T - FEOEEEROE=X) T
DRI 2 B4 5,

2.7 REDD+IZ B L /-0 2Eii & &2 323 5.,
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Action Plan for MRV/REL Technical

Date:

24 Apr 2014

Team Member:
Team Facilitator:

No Output Activities Action Plan Description of activities Materials made by Mar Apr May June July Aug Sep Oct Nov Dec
(Feb-Dec 2014) JICA/UN-REDD/FAO 11273 2[374[1]273 273 23 273 213 237411273 2[374
4.1 National 1. MRV/REL Technical Team |1. Clarify role and responsibility of the | Presentation roles and
MRV/REL operation MRV/REL team responsibilities GHG-I
1 (Capacities and 2. Identify items (ToR) of work the
Operation) team needs to carry out
3. Determine operation, location,
materials and equipment etc.,
[ 2. Monthly MRV/REL TT 1. Sum-up monthly activities and
meetings report to taskforce
2
[ 3. Team capacity assessment |1. Assess the capacity of each member
and link to institutional roles |of the team (estimate time each
member can use for the activity of the
team)
3 2. Prepare individual training an
monitoring plan "UNDERSTANDING IPCC
GUIDDELINES 2006 FOR
FOREST INVENTORY
FOR REDD Ver.1.0" 2013
4. Determination of 1. Base on existing laws, structures,
4 institutional roles in REDD+ |processes to review roles and
monitoring and MRV responsibilities related to MRV/REL
| 5. Identification of fields 1. Institutional capacity assessment
5 Eﬁi;?n:qu"e capacity Questionnaire prepared
| 6. Trainings and exchange visit|1. Trainings o N
F
M
6 S
2. Exchange visit (based on capacity
|| needs assessment)
7. Develop syllabus 1. Remote Sensing (RS) note
2. RS manual
7 3. Publication
[ ] 8. Consultation workshop 1. MRV workplan
8

2. RS syllabus
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4 Other considerations
4.1 Slope distance adjustment
4.2 Partial revision of field forms
4.3 Checklist of tree species name
4.4 Selection of allometric equation
4.5 Preparation for data processing
5 Cost of NFI
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Annex 1: Preliminary checklist of tree species

Annex 2: Example of possible allometric equations for Cambodia

Annex 3: Preliminary list of wood density by species

(2Q)NFI O S & K
FAO O XL D L7 T 22 —380F 3,170 s &72 5, Z O EECILEm N NI
D EFTRENTZTZD, SEEED LIZGEOREIZOW TR L7z, “The Number

of Survey Points of NFI and the Precision in Estimating Forest Area and Biomass”
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EWIHE A MDD —F 0 F_—3—% 2015 4 8 HIT/ERE LT,

#£211F, ZOT—F L I R=NR—IZHE L TEESTT O Th D, 7T AL —

A 3,170 KD 1/4 D 1,357 ;)LE TS L7 O/ A A~ A EEHEE OFEREIZD
WOR L. 2B O%E o NFL ERAEEELE 720 . 7 5 22 —HOEERS
HERSLBEOBEERERET 50 TH S,

& 21 NA A~ ABEEOHEE L K5

SE=S/Vn
SE = 68.27% confidence interval
SE*1.65 = 90% confidence interval
A
Area (ha) # of sample Mean biomass S (tdry SE SEX1.65 Relative SE Relative
(FA 2010) (n) (¢ dry matter/ha) (-t dry (—t dry (+=%) SEX1.65
matter/ha) matter/ha) | matter/ha) (+=%)
Evergreen (“6km*6km” interval) 3,499,185 972 327.6 143.8 4.6 7.6 1.4 23
Semi evergreen (”6km*6km” interval) 1,274,789 354 327.6 1438 76 126 23 3.8
Deciduous (”6km#*6km” interval) 4481214 1,245 1124 51.9 1.5 24 1.3 22
Other forest (“4km*4km” interval) 1,108,600 693 1124 51.9 2.0 3.3 1.8 29
Forest sub total 10,363,788 3,264
Non forest (”“6km*6km” interval) 7,796,885 2,166
Total 18,160,674 5,430
B
Area (ha) | # of sample Mea'(‘tb(;i;“ass S(tdry |SE(+tdry (Sfﬁ fri Relative SE szflt"e’;
(FA 2010) (n) matter/ha) matter/ha) | matter/ha) matter/ha) (+=%) ()
Evergreen (“12km#*12km” interval) 3,499,185 243 327.6 143.8 9.2 15.2 2.8 4.6
Semi evergreen (“12km*12km” interval) 1,274,789 89 327.6 143.8 15.3 25.2 4.7 7.7
Deciduous (”12km*12km” interval) 4,481,214 311 112.4 51.9 29 4.9 2.6 43
Other forest (”8km*8km” interval) 1,108,600 173 1124 51.9 3.9 6.5 3.5 58
Forest sub total 10,363,788 816
Non forest (“12km#*12km” interval) 7,796,885 541
Total 18,160,674 1,357

©)
2

2.2.5

SHROMIEIE

B AR T BIPMIET REFHIUTOLEBY THD,

NFI EfaztBORE, FHo, MBI O&REIZ & ks o Bk,
ALY 72 7 A —)LEED NFI % itE & B A ~ = = 7 /LICit > CTHE NFI 4
TR DHME % Eiti,

FRIE S -k T oo NFT 0%, BiHGHA 71 ¢/ < BB ONTIL
57— H QP L\ o T BNVE RO RGED FE i,

FERLDOREMFE DOFE RIS NFL %G L B~ =2 T VO RE L,
4+ NFI &3,

DY A 7D NFILEFHEO-DD, % 1 EHO NFI OFERO5HT & LBk
K,

TR AR BEREAEMELE (RXBEEFE2E 2.2.7)
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@ FFAE

ERMEHEEBEGRBITEMABASh, DR THFFEZEFNERWT, 2006 4
2010 £ =k B L., 2014 £ & 2016 FO L F|ARBR Z4ER L. THFIBH

BREATEEMEL 1=,

BEfF DX & HRVERR T3k D F-l
FTEEFOHKONFIZTTFRDO LY THDH, FKHD 2006 4 &£ 2010 FEOHK [T T
YAV FCHETDHEIOHEDTH D,

# 22 HURVT OBEFRO

2006 2010
1988 - 89 1996 - 97 2002 (S BE) (S BE)
_ R Mekong Mekong River Forestry Forestry Forestry
HE B 1R AL Secretariat Commission Administration | Administration | Administration
R OB +HEE T iR E T iR E T imiRE T imiRE
FLe5I 20 935X 30 935X 8 V35X 8 V35X 8 V35X
1 2 1 2 1 2 1 2 1 2
HBHRES >10% >10% >20% >10% >10%
#E  >bm #E >bm #E >bm #E >5m #E >5m
. MBS EEZY | MIEEEEEH = i -
wRERAE | DRETREN | BRESEEN |0 s | poroHm | PCETHE
AJL AJL
=1\ .
BOREER: |0 I k' 0.50 k'’ 0.25 kn’ 0.25 k'
(MNMU)
wR 1/250. 000 1/250. 000 1/50. 000 1/50. 000 1/50. 000
N Landsat ETM+ Landsat ETM+
BWET—4 Landsat T™ Landsat T™ Landsat ETM+ gap - Filled gap - Filled
Landsat T™ Landsat T™
'Jb —_ ’ ’
BEF—4 SPOT EZH | Landsat TH 2000 | SPOT, SPOT,

- Quickbird Quickbird
952k kIL— . . HUTYTH
2 - - 88 4TI 100 4> 7L B
Hih Brun, S. 2009. Elaboration of Cartographic tools for reforestation, CDM and REDD project

activities in Cambodia. ONF International, Paris.

Iz, BEfEOHE O LFIDO T TRDO LB TH 5,
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#& 23 WA T OREAFHK D ML s

1988-89 / MRC

9. Thickets

1996-97 / FCMP /
MRC GTZ

2002/ FA

5. Wood & Shrubland
Dry

2005-06 / FA

5. Wood & Shrubland
Dry

2010/ FA

5. Wood & Shrubland
Dry

6. Wood & Shrubland
Evergreen

6. Wood & Shrubland
Evergreen

6. Wood & Shrubland
Evergreen

10. Scrub, brushwood

11. Grass savannah

12. Grassland
susceptible to flooding

13. Swampy
vegetation

14. Paddy fields

15. Paddy fields with
palms trees

16. Mosaic of uplands
crops and secondary
vegetal formations

61. Wood- and
shrubland, evergreen

17. Mosaic of field

19. Bare land

crops and fruit iarden

62. Grassland

64. Wood- and
shrubland, dry

100. Water

65. Wood- and
shrubland, inundated

81. Cropping mosaic,
cropping area <30%

82. Cropping mosaic,
cropping area >30%

91. Agricultural land

92. Barren land

93. Rocks

94. Urban or built-
over area

95. Water

97. Wetland

99. Clouds

7. Non-forest
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7. Non-forest
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INHLORDIEFERHBEICLEN S, BFOHKONEZFLRT HLUTDOLEBY Th
Do

(1) HBIERTFE

BT JICA BT AT — 208 AR P T AV 35 2011 4E 11 HLARIC 3 B 4
B B VB L7282 F LT\ 5, KIETFiEIE, 2002 4ERD 51X GIS
V7 R NeEfnWTCarta—2A7 ) —v Rl L-EEEBREZARTHZEL T, TV
HARXTHFETHY , BEEHTFILETH D,

ZOREEIZONTH, BIRDO X Y2 aon—F U REOBBMEZETH S GRAS
HOFMIC KX, 2010 FEOHIX X Overall Accuracy 25 80% %8k L Tk Y . REDD+
WCHWD T —HX DR L LTIk LTEL 7220,

—HIZBWT, AFARBERCEMRFIE~OBRLNS, BHRBEITY 7 b =T %
N BRI FIE OB AL AL L TV,

(2) THiFI RS 7 X

# 2BIIEHINTND &0, 2002 4 LV RTOHIK & 2002 F2EFHTH LN
XTI RS 7 T A OFES D,

2002 4, 2006 4, 2010 FFOHUPBIILIZ | BRARITEREAR, Rk, TEIEMR, 7Tk
Z LT [ZDfhofHEk] &) b FEHICHEINTE Y, LT TIERMK] &
OELLDIZENTWD, 5%3EM72 GHG 1 X b —%1795 ET%H., REDD+
IEENEHE 2. CTH ETH, (2o & [FEFRKR] Zh oMb vEt L
b < vz,

TR g A O R
R OBEEHII B 5 942 ST, REDD+® B EJIZI » - I O HAE DS LT D K
INTHRTE STz,

(1) LHFIAEE S 7 2

THFIHEE 7 7 2D LE L ORGTEEMTE b B2, REDD+HIZ# S L7227 7 A
DRDBENT=, TOMEEFE 24 (27, 2006 4L 2010 FEOHK DO ALBNZH 5 [ZD
ORI 139 7 7 RIZ, [IEHRMI) 138 7 T RITHIsy STz,

BB &7z Forest Regrowth ([HI1fE L->2& 5 #x#k) <, Rear Mangrove (=
7 a =7 DRERIOFNR) LN OO0 7 T AT o T 2L OHBINKNETH D
TEBRTRENIN, DR TBINOREICEY ML L7z AL LTHRMAT L Z
Lot
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* 24 CHIHLHORIRPEE 2 T 2 L TPCC 530 g

H¥E27 7 A (IR o — —
2006 4E. 2010 4EHh BT ARESIT=27 7 | IPCC D4r%4

HDs S %) A (6 F&XE)
1 Evergreen forest 1 Evergreen forest Forest land
2 Semi-evergreen 2 Semi-evergreen forest
forest
3 Deciduous forest 3 Deciduous forest
4 Bamboo 4 | Bamboo
5 Wood shrub dry 5 Wood shrub Other land
6 Wood shrub
evergreen
7 Other forest 6 | Mangrove forest Forest land
7 Rear mangrove
8 | Rubber plantation Cropland
9 Flooded forest Forest land

10 | Forest regrowth
11 | Pine tree

12 | Pine plantation

13 | Oil palm Crop land

14 | Tree plantation Forest land
8 Non-forest 15 | Paddy field Cropland

16 | Crop Land

17 | Grassland Grassland

18 | Built-up area Settlement

19 | Village

20 | Rock Other land

21 | Sand

22 | Water Wetland

(2) GHG A >~ kU —& REL/RL 5 H#iK 03

REL/RL DFHRICITRAGR 2 M OFMIRE OPEHRIRT — 2 RLETH Y | Fhil
(X IARIR 3 R O I AL EE T 5, 2002 4= K 0 LIRTOHIKIT B3 72 5 2 & 2B Bk
44, 2002 FEOHIKIT MMU 728 0.5km2 & KEWZ & & HERFEEZZ T TWORN 20D
BrAM L. 2006 & 2010 FOHKZIETHTHZ &L Lz, 3FEE O & LCiE, #
7202 2014 SO AR T2 2 L E7poTz, iz, FO% 2015 4£(2iE, BIPEH X
JVOOAEHESE Z BT 57212 2016 £ DR DR E ST,

(3) HuXERL AT DU B
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PEFRDOWIRHIFEC X 5 BB e L HF AR OEAWEZR L T 7o, £, #
VERL DREBR AN . HHUFI WS 7 5 R OB SRS B 23 R 4y 2235 F R B o VR ¥
EXETHIOIC, BRRIE 47 V=7 Mo FEOEAZRD, HAREBUFOEE
Gzl v TeCognition] &£V V7 h =T REAINT,

FAO (X7 7 YL@ INPE MERK U 72 Z-ARIERK A 7 AT d % Terra Amazon DA
ZARMRICIRE L. GRAS (Z1ilk® Y 7 b TH % IDRISI Taiga % v 7= kFEEHMAED
MNe—=U 75T E, HBMRICR L THEEO R D FIEPNREI N TV,
TerraAmazon <> IDRISI Taiga |T3E A S fu7eh- 7z,

eCognition &) V7 F7 =7 (% 2014 £ & 2016 FEOFHHKMERRIZ A i 71t
2006 & 2010 FFEOHIK D [ZOMOLEK] & [FEFEAE] OMEIZ b v b,
ZOEIBRFHLNWY 7 b= TIZMA T, WEEHOLDIZHET = v 7 FEHEAZ
Aue Bl 21X 2006 FEIZERIR, 2010 ARIZFERRAR, 2014 FFITHRAR S W o T2l ITR Z VI
SWE L Z /R L TW B KIROHIZHE bz, fEET = v 7 THl S -k, /mE
MR EBRIZI S U CIERS MR S L,

25 1%, 2006 4 (KE%). 2010 4 (kE%). 2014 4% LT 2016 40 L HUF]H
WX OWNE EAER T IEORIERTH 5,

# 25 4 FEIHOH[X DN D Lk
2016 2014 2010 2006
BB % BB %
T HIR B | # 24 (RSN L HEHIEE A2 T A2 (22 45HH)
BT A
AERR eV mifE: 0.5ha
iR RERIZE A— MVLLE
ML= 10%LL |

XK T | @

%

[ZothoHM & IR
PRI ORI EITITE 7 A

HEEGBOES | @
A T—a v

HEEGBOE | @
TAT =

& BRI 2 > & HEH YTr—varyPRiEEER

e % o o M Wto L AEREINZRY S0
(PCA) FiEzH | @  HA KAk THIFIHYEE 7 7 2% R
WTT, 2014 4D I% 5ha AR THA1

5ha

A 5 L o [ZofhoFHk) & 1K
T2 REMED H D Ik D XA A 1T
oy A 5ha,

® I/ XAk R I ® [ZDOMOFHM LIS OZR

ARIT R X D B XA i FE
IZ 25ha Tho7-7. B
R ClE bha O LH
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FEALYE T RIE L Ttk

f# HH L 7= A\ | LANDSAT 8 LANDSAT 5 LANDSAT 7
MK IPNTHT gap—filled

(4) 2006 4E, 2010 4F, 2014 4E. 2016 EHIX DIVERL

B2 DR O LR BB XM OS2 R T 2 7201iE, TREIIC W TEEMED
BRI 2 VER L. FLIRIT T ORI S O Z b 2T 2 FENE L TWDH, Ll
RN R R TT OYAE . BANIE 2015 FK E TIZ UNFCCC ICEMHEH L~ L &2 T 5
W) HENRHY, —J5T 2006 4F L 2010 FEOHIK LIS B BRLIER -0, DB ARG
S THH 2010 4FHIE A JEIZ L C 2014 - 2 VERK T 2 IR RO R I LR o T, 2D 728,
2014 FFHIXI1X 2010 FHIX 2> B OZ LI TIE /e < . Bz ek & U TERR S vz,

2006 4= & 2010 FH DL R & 2014 SO FHMKERIL, 2013 FIZBIME SN, 3 BF
OB FERENTER LT-h, BB VmETF =y 7 LCARIC L 2BEMEDTF = v 72
T, RERMEENMZ LT,

2016 FHIX OVERIE 2015 FITHAG S v 7c, THIRI RS O 2 LN & 72 aTREMEDS m
Hulsk > TR 53 AT K A EAT 288 A S RIS DV TiE, 2014 FERRIIE & [RIERIS
RERF = v 7 L BHRIC X DA TD, 2016 EHIXOER 7 n—% K 18 \TRT, 4
BLESKITZOFRERERKIRLEEZLND,
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(FERy538T) v AT — g

L HR )
/ LAt /

o 2 P

R
ZAt

/

G F =y 7 27

SLEREE - SR
— A & AT DR AT)

18 2016 FEDOHXERL 7 1 —

19, 20, 21 = L CIK 22 13 4 KO HIXI OFE/ R TH 5,
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19 2006 O HHFIHEER (LE%)

20 2010 FFo EHIFHER (S RE&)
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21 2014 Eo - HF] H gk &

22 2016 0 T HF| H R EX

2006 FEDOHI DOFEFE 1L, GRAS ORSEMEEOREREZFDFE FEMH L, 2010 4F 2014 E%
LT 2016 QMBI DONEERGEIL, B 2R T BTN T L7,

61



KX D Overall accuracy 1ZRD LB TH D,
2006 FH1X  71%
2010 AFHU: 73.97%
2014 X 82.17%
2016 FHUX: 87.48%
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* 26 HHEATTLOH AL A~ A (ton ha-1) OHEEE

. i EoSA A= R . COz b~

RIS A T Ry Bl C b ha-1* -
Evergreen forest | 163 76.61 280.90
Semi-evergreen | 243 114.21 418.77
Deciduous 85 39.95 146.48
Pine forest 100 47.00 172.33
Bamboo 0 0.00 0

Mangrove 150 70.50 258.50
Rear Mangrove | 165 77.55 284.35
Inundated 70 32.90 120.63
Forest regrowth | 75 35.25 129.25
Pine plantation | 100 47.00 172.33
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Toward Phase |l of
REDD+

Achievements and Next Step



REDD+ of Cambodia

“Reducing Emission from Deforestation and Forest Degradation and the role of conservation,
sustainable management of forests, and enhancement of forest carbon stocks in developing countries”
(REDD+) is a mechanism to provide finance to activities to reduce greenhouse gases emitted by
deforestation and forest degradation. Value of forest resources has long since been recognized by the
Royal Government of Cambodian and sustainable use of natural resources is listed as one of the

strategies in “Rectangular Strategy for Growth, Employment, Equity and Efficiency” of Cambodia.

Cambodia considers REDD+ as an effective measure to reduce deforestation and forest degradation
and in 2009 a REDD+ Roadmap, which states actions to be taken to become REDD+ ready, was
completed. In order to implement actions identified in the roadmap, multiple development partners

including JICA pledged support.

In the past 6 years, Cambodia made a great progress in its REDD+ activities including submission of
Forest Reference Level document to the United Nations Framework Convention on Climate Change
(UNFCCC), preparation of a National REDD+ Strategy (NRS), design of a National Forest
Monitoring System (NFMS) and its components, improvement in land use/cover assessment
techniques, and implementation of REDD+ demonstration projects. Prototype design of a Safeguard

Information System (SIS) was also worked out.

REDD+ activities is usually divided into three phases. Phase I is REDD+ readiness phase, Phase 11 is
demonstration or implementation phase and Phase III is for full implementation of REDD+ for
results-based payment. Cambodia is now in the transition stage from Phase I to Phase II although

some parts of activities of Phase II have already been implemented.
This short paper summarizes achievements made by Cambodia on REDD+ readiness activities as
well as future actions to be taken.

October 17,2017

MRV/REL Technical Team
Cambodia REDD+ Taskforce



REDD+ Phases

Cambodia is in the transition from Phase I to Phase II of REDD+

Phase |
Readiness

Phase II
Implementation/
Demonstration
Phase Il
Cambodia is Full implementation seeking for
here now Results-Based Payment

Conditions to apply for Results-based
payments

Requirements to become eligible to apply for results-based payments:

® Preparation of National REDD+ Strategy (NRS)

Establishment of Forest Reference Level (FRL)

® FEstablishment and operationalization of National Forest Monitoring System
(NFMS)

® Establishment and operationalization of Safeguard Information System (SIS)

Among the four, FRL needs to be assessed by Technical Assistance of UNFCCC.



Achievements of Cambodia

National REDD+ Strategy (NRS)

NRS is in the process of approval by the Cambodian government.

Vision

Contribute to national and

global climate change mitigation

through improving the
management of its natural
resources and forest lands, and
biodiversity conservation and

sustainable development.

Mission

Strengthen the functioning and
capacity of national and
sub-national institutions for
effective implementation of
policies, laws and regulations to
enhance management of natural
resources and forest lands, and

biodiversity conservation.

Goal

Reduce deforestation and forest
degradation while promoting
sustainable management,
conservation of natural
resources and contribute to

poverty alleviation.

Scope and Scale

. Prioritizes deforestation

measured through land use
change and conversion of
forest land. Build capacity
alongside to address
degradation.

*  Implement REDD+ at the
national level under the
results-based payments
mechanism of the UNFCCC.

. Consider implementation of
sub- national and voluntary
market based REDD+
projects subject to specific

criteria.

Milestones and Results

By 2026 reduce its annual
deforestation by half compared to
the rate during the FRL period of
2006-2014.



Forest Reference Level (FRL)

Cambodia submitted a FFRL document to UNFCCC on November 2016. The
assessment by a team of experts appointed by UNFCCC started in March 2017. After a
series of question and answer sessions with the assessment team, Cambodia just

returned its comment on the draft of assessment report to UNFCCC.

Scope of FRL

(1) Scale: National

(2) Activity data: Deforestation and also forest
degradation and enhancements in areas of forest
land remaining forest land but with changes in
forest sub-categories, and removal of CO, from
the atmosphere through afforestation where
other land uses are converted to forest land.

(3) Carbon pool: AGB and BGB

(4) GHG: CO, only.

(3) Forest definition: 5 meters high at
maturity, occupying minimum 0.5 hectares
and minimum crown cover 10%.

(4) Reference period: 8 years between 2006
and 2014

(5) Methodology: Historical average of
emission and removal

(6) Activity data: Land use/cover map of
2006, 2010 and 2014

(7) Emission factor: In principle selected
from existing forest inventory survey data in
Cambodia. If such data are not available

used default value of IPCC guidelines.



National Forest Monitoring System (NFMS)

NFMS design document was prepared. NFI and
WEB site were designed.

2" National Communication was submitted to
UNFCCC in 2015. Now the submission of a
Biennial Update Report is being considered.

NFMS has two functions — MRV function and

Monitoring function. MRV function is to
measure GHG emission/removal which is used as the base for GHG inventory and
reporting to UNFCCC. Monitoring part is for checking the effect of measures taken to
address deforestation and forest degradation. Satellite land monitoring system is useful
for both functions.

NFMS —
e ™

™,
;/ Monitaring-Function \
/ \
I|l II
/—| Manitoring-of-PAM« |—\ _

Satellite-Land-Monitoring-(Change-
measurement )}

|| Satellite-Land-Monitoring-(change-detection)+

- . National-Forest-Inventory+
1 Monitoring-of-PAM-taken-and-their-effects+«

! | Data-Management+
d
— Database-and-database-management-systewl =

Data-dissemination-system-(\WEB-site-and-
WEB-database)+

A\ 2

S

-

[ GHG Inventary+ ]

NN

MNC-& BUR-(preparation,-internal-v erification-and-
submission)~

Included in Monitoring Function is Data Management function consisting of 1)
Database and database management system and 2) Data dissemination system (WEB
site and WEB database). By October 2017, a prototype data management system was
designed including WEB design by the support from UN-REDD. For the moment,
database is not connected to internet because of security reasons. A rule for data

disclosure is now being examined to decide types of data to be uploaded to WEB site.



Phase I is a preparatory stage between 2011 and 2015.
Phase II is a development stage between 2016 and 2020

Phase III is an operational stage starting from 2021.

Need to make detailed design of monitoring part after policies and measures to address

drivers of deforestation and forest degradation are determined.

Satellite Land Monitoring

New methodology to improve efficiency and reliability of land use/cover mapping was

introduced. Using the introduced methodology, 2006 and 2010 maps were upgraded and

2014 and 2016 maps were created.
Cambodia has been using satellite images
for forest assessment even before the start
of REDD+ readiness activities. Based on
the basic capacity of Cambodian
government officials, method to use
satellite image for land use/cover mapping
was upgraded. As a tool for accuracy
assessment of land use/cover maps and
also for quick assessment of forest area,
Collect Earth tool of FAO was introduced.

Improved methodology
® Segmentation

® [ogical check

® Principal component

analysis for change detection

Extracted
areas

Extraction of areas of high possibility of land use/cover change
by using Principal Component analysis.




National Forest Inventory (NFI)

The main objective of the sampling design for forest inventory is to reach a
multipurpose, representative, consistent and realistic design for forest assessment in
Cambodia. NFI manual and field forms have been developed and updated through field
testing and NFI trials.

The proposed NFI design recommends stratifying the country into three strata: uplands,

wetlands and mangrove areas. In each stratum, systematic cluster sampling is applied.

Allocation of plots:
Mangrove: 1* phase every 1km x 1km,
2nd phase every 3km x 3km (97 clusters)
Wetland: 4km x 4km :322 clusters
Upland: 6km x 6km: 2,751 clusters

Rectangular plot was chosen for upland forest while circular plot was chosen for
mangrove. The proposed NFI design considers all the five carbon pools which have to
be reported under the UNFCCC: aboveground biomass, belowground biomass,

deadwood, soil organic carbon and litter.

Trial NFI was implemented in 25 clusters in
conservation areas administered by the Ministry of
Environment and in 25 clusters in community
forests administered by the Forestry Administration
of the Ministry of Agriculture, Forestry and

Fisheries.



WEB Portal

The Cambodia NFMS WEB portal was developed as a part of Monitoring Function of
the NFMS to provide the information of Cambodia’s REDD+ activities to keep
transparency of the information. In addition to updated report of Cambodia’s REDD+

activities, spatial data will also be provided.

A fully functional web
platform (which was
based on technologies
developed by FAO-
UNREDD) has been
setup in a shared
server in France and
customized based on
the comments from
MRV/FRL team.

For building up the
Capacity of the MRV
/REL team, two
consultation meetings
and three hand-on
training on the
management of web
platform were

conducted.



Next Steps

1. Preparation of Action Plan

Some policies and measures to address the drivers of deforestation and forest
degradation are not the same for entire country. So, they should be selected for each
sub-national area. Procedure to make REDD+ action plan will be as follows:

*  Determine criteria for the selection of a sub-national area

*  Select sub-national area using the criteria

*  Analyze region specific drivers

*  Determine policies and measures to address the drivers

* Design a mechanism to monitor the performance of selected policies and

measurcs

Now, Cambodia is ready to prepare detailed action plan of REDD+.

2. Improvement and Further Development

Cambodia establishes its REDD+ related mechanism in a phased approach. While
Cambodia has already prepared NFMS and FRL, they can be improved or developed
further along with the availability of more reliable data or advanced techniques. Also,
some parts of the design have not been fully developed due to the drastic reform of

forestry and environmental sector of the government.

For NFMS, institutional arrangement needs to be worked out. For FRL, Activity Data
and Emission Factor can be improved by increasing number of reliable land use/cover

maps and by implementing one cycle of NFI.

Also, Cambodia may need to compile a Biennial Update Report if it seeks for the fund

of pilot programme of Green Climate Fund. A new GHG inventory needs to be made.
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Executive Summary

Effective policies and measure to address deforestation and forest degradation depend
on reliable information on forest and socio-economic conditions of the target area. The
assessments of the outputs of implemented policies and measures also depend on the

tinformation that is collected during and after implementation.

There are three government agencies responsible for the management of forests in
Cambodia, including the Forestry Administration (FA), the Fisheries Administration
(FiA) in the Ministry of Agriculture, Forestry a/nd Fisheries, and the General
Department of Administration of Nature Conservation and Protection (GDANCP) in the

Ministry of Environment.

The FA has assessed forest conditions every four years since 2002 by producing national
forest cover maps using satellite images. While not covering the entire country in a
systematic manner, forest inventory surveys have been implemented in various parts of
the country and at various times for a variety of purposes. There are also reporting
mechanisms that have been established to transfer information from local offices of the
Forestry Administration (FA), Fisheries Administration (FiA) and the Ministry of

Environment (MoE) to their respective central offices.

In an effort to implement more efficient policies and measures to address deforestation
and forest degradation and to become eligible to receive results-based payments for the
implementation of REDD+ activities, the parties are obliged to establish a national
forest monitoring system. Cambodia will establish such a system based on prevailing
mechanisms and modalities by 2020 in a phased approach. The target of GHG

inventories will be to assess five carbon pools to achieve the Tier 2 level.



Chapter 1. Background and Purpose

Monitoring forest condition is the basis of effective forest management and forest
assessments in Cambodia have been conducted every four years since 2002. Forest
inventory surveys have been implemented in various parts of the country and at various
times, as well, although they do not cover the entire country in a systematic manner.
There are also reporting mechanisms that are used to transfer information from local
offices of the Forestry Administration (FA), Fisheries Administration (FiA) and the

Ministry of Environment (MoE) to their respective central offices.

The development of a National Forest Monitoring System (NFMS) was listed under a
COP 19 decision as one of four conditions required for parties to become eligible to apply
for results-based payments under REDD+. In its effort to ensure compliance with that
requirement, Cambodia is in the process of developing a National Forest Monitoring
System (NFMS) that will be useful for not only monitoring REDD+ activities, but also

for monitoring the performance of other forest management activities, as well.

The effort to establish a National Forest Monitoring System in Cambodia was initiated
in 2011 prior to the formal establishment of the REDD+ Taskforce and the MRV/REL
Technical Team under the REDD+ Taskforce. Available maps and forest inventory
survey data were analyzed at that time and a provisional conceptual framework for
developing the NFMS was established. The process to develop the NFMS accelerated
with advances made by the MRV/REL Technical Team subsequent to its establishment.
Proposals for the design of the interrelated National Forest Inventory (NFI) and the
production of the NFI Field Manual were developed in parallel with the review of
existing land use/cover classes, as well as with the introduction of new mapping
technologies and the construction of a database management system and companion

WEB interface site.

This draft document describes the phased approach planned to be used to design the
NFMS in Cambodia.



Chapter 2. UNFCCC Requirements

The principal COP decisions that have defined the requirements of an NFMS developed

to implement REDD+ activities include:

Decision 4 of COP 15 in 2009 in Copenhagen, Denmark

The Conference of the Parties requests developing country Parties to establish,

according to national circumstances and capabilities, robust and transparent national

forest monitoring systems that:

(1) Use a combination of remote sensing and ground-based forest carbon inventory
approaches for estimating, as appropriate, anthropogenic forest-related greenhouse
gas emissions by sources and removals by sinks, forest carbon stocks and forest

area changes;

(2) Provide estimates that are transparent, consistent, as far as possible accurate,
and that reduce uncertainties, taking into account national capabilities and

capacities;

(3) Are transparent and their results are available and suitable for review as agreed

by the Conference of the Parties

Decision 1 of COP 16 in 2010 in Cancun, Mexico

The Conference of the Parties requests developing country Parties to develop the

following elements:

(c) A robust and transparent national forest monitoring system for the monitoring
and reporting of the five activities: (1) Reducing emissions from deforestation, (2)
reducing emissions from forest degradation, (3) conservation of forest carbon stocks,
(4) sustainable management of forests and (5) enhancement of forest carbon stocks,

with the provisions contained in decision 4 of COP15.

Decision 11 of COP 19 in 2013 in Warsaw, Poland

The conference of the Parties decides that national forest monitoring systems should

(a) Build upon existing systems, as appropriate;

(b) Enable the assessment of different types of forest in the country, including;



natural forest, as defined by the Party;

(c) Be flexible and allow for improvement;

(d) Reflect, as appropriate, the phased approach as referred to in Decision 1 of COP
16.



Chapter 3. Current Forest Monitoring in Cambodia
3.1. General situation

The current state and distribution of the four major classifications of forests in
Cambodia that include Evergreen, Semi-evergreen, Deciduous and Other forest types

have been monitored every four years since 2002 in forest cover assessments conducted
by the FA.

The FA and the other two government agencies responsible for forest management in
the country, the FiA and the MoE, have similar monthly, quarterly, semi-annual and
annual reporting processes that are used to collect and transmit information from local
offices. Reports regarding illegal activities are reported to the central offices of each of
these organizations to support appropriate government deterrent actions. There is a
mechanism to collect information on community forestry practices that is currently

under design, as well.
3.2. Institutional structure

There are three government agencies responsible for forest resources management in
Cambodia, the FA, FiA and the MoE. The FA is responsible for reporting the assessment
of forest cover conditions throughout the country, as well as for producing nationwide
wall-to-wall land use/cover maps. Field forest inventory assessments are implemented

separately by each of the three agencies, as well.
3.3. General status of forest condition in Cambodia

Cambodia established its National Forest Programme (NFP) in 2010 to support its
forest reform program to ensure sustainable forest resources management. The NFP is
based on the vision outlined and well-embedded in the Statement of the Royal
Government of Cambodia on National Forest Sector Policy. That vision states that“The
Royal Government of Cambodia considers the ecologically, socially and economically
viable conservation and management of forest resources as a major pillar of public
welfare directly contributing to environmental protection, poverty reduction and

socio-economic development.”



National forest definition for sustainable forest management

Under the NFP, the term ‘forest’ is defined in the following manner:

Forest is the unit of natural ecosystem or plantation in the form of wetland, low
land and dry land which covers by natural stands of plantation trees with a height
from 5 meters on an area at least 0.5 hectares with a canopy of more than 10
percent The plantations such as rubber, oil palm, teak, acacia and eucalyptus and
other kinds of trees which fall under the above criteria will also be classified as

forests.

The FA adheres to this definition in implementing its national sustainable forest
management programs. Prior to 1970, forests covered about 73 % of the country’s land
area. Those forests have since been subjected to an irregular recurring pattern of
deforestation and degradation as the result of civil war and social unrest, illegal logging,
shifting agriculture, forestland encroachment and the conversion of forestland to other

land uses.

The assessment that was conducted in 2002 indicated that forest cover had declined to
61.15%. Forest cover continued to decline, first to 59.09% in 2006 and then to 57.07% in
2010. Figure 1 depict the most recent assessment conducted in 2014, indicates that
forest cover declined to 49.48%. Table 1 summarizes these changes in forest cover

between 2006 and 2014.



Figure 1. Land use/cover map in Cambodia in 2014.

Forest Type 2006 2010 2014
Evergreen 20.20% 19.27% 16.38%
Semi-evergreen 7.50% 7.02% 6.10%
Deciduous 25.84% 24.68% 19.17%
Other forest 5.55% 6.10% 7.83%

Total forest 59.09% 57.07% 49.48%

Table 1. Forest cover change in Cambodia from 2006-2014.

Forests in Cambodia are under the general jurisdiction of the Ministry of Agriculture,
Forestry and Fisheries (MAFF), with the FA charged as the responsible Government
Authority (2002 Forestry Law, Article 3), the MoE responsible for the management of
Protected Areas, and the FiA responsible for the management of flooded forests and
mangrove areas (2006 Fisheries Law, Article 3). Cambodian Law is hierarchical and
subsidiary regulations are subject to the differentiation of responsibilities stipulated in
the Forestry Law, as well as in other related laws. Since subsidiary regulations cannot
amend responsibilities stipulated in a law, management and regulatory jurisdictional

authority over forest resources in Cambodia is under the responsibility of several



different government agencies as defined in Cambodian Law (e.g., 2006 Fisheries Law,
2002 Forestry Law, 2001 Land Law, 2008 Protected Areas Law, 1996 Environmental
Protection and Natural Resources Management Law, 1993 Royal Decree on Creation
and Determination of Nature Reserves, and 2009 Sub-decree # 83 on Registration of

Land of Indigenous Communities).

Forest definition for the REDD+ program

In implementing the Cambodia REDD+ program, forests are defined in the following

manner-

“Forest” under the REDD+ program refers to the unit of the ecosystem in the
form of wetland and dry land covered by natural or planted vegetation with area
coverage of at least 0.5ha, height more than 5 meters, and canopy crown cover

more than 10%.

Other areas included in the REDD+ program are forest regrowth and areas
under afforestation or reforestation. Rubber, o1l palm plantations and perennial

crops are excluded from this definition.

3.4. Land use/cover mapping

Methodology

Since the 2002 Forestry Law, the Forestry Administration has been responsible for
assessing forest cover every four years. On-screen digitizing techniques were introduced
to produce the 2002 forest map and LANDSAT images were the primary sources of the
satellite data that were used in producing the 2002, 2006, and 2010 assessments.

In 2014, image segmentation software was introduced through a series of trainings on
the use of those techniques. Image segmentation was subsequently used to stratify
Non-Forest and Other Forest areas of the 2006 and 2010 cover maps, as well as to

produce the land use/cover map for the 2014 epoch.

Land Cover classifications
Forest cover assessments have been prepared for the 1965, 1992/93, 1996/97, 2002, 2006

and 2010 epochs. Evaluations of the accuracy of those assessments have only been



performed on the 2006 and 2010 forest cover maps, however. As a result, although those
two epochs would have been considered to be suitable for calculating FRELs, rubber and
oil palm plantations, which are excluded from the definition of forest used for REDD+
activities, were not separated from the classification of forests on the map. Moreover,

the non-forest area was also not stratified.

It is for this reason that details of land use/cover classes were reviewed to define a new
series of classes suitable for REDD+ that would also be compatible with IPCC’s six land
use/cover classes. Table 2 compares the relationships between the ‘old’ classes and the
‘new’ classes, which are defined in Annex III. The revised set of land use/cover classes

was used to upgrade the 2006 and 2010 maps and to produce the 2014 map.

Old categories New categories
1 Evergreen forest 1 Evergreen forest
2 Semi-evergreen forest 2 Semi-evergreen forest
3 Deciduous forest 3 Deciduous forest
4 Bamboo 4 Bamboo
5 Wood shrub Dry 5 Wood shrub
6 Wood shrub evergreen
7 Other forest 6 Mangrove forest
7 Rear mangrove
8 Rubber plantation
9 Flooded forest
10 Forest regrow
11 Pine tree

12 Pine plantation

13 Oil palm

14 Tree plantation
8 Non-forest 15 Paddy field

16 Crop Land

17 Grassland

18 Built-up area

19 Village
20 Rock
21 Sand




22 Water

Table 2. Comparison of ‘old’ and ‘new land use/cover classes¥.

3.5. Forest inventory survey

Current situation

The FA has conducted forest inventory surveys for various purposes, including the
collection of timber volume data in forest concessions and for developing assessments of
forest resources in Economic Land Concessions (ELCs), community forests, REDD+
project areas, and forest plantations, as well as for project research. Forest inventory
data covering the entire country do not exist, however, and are not publicly available.
The FA and the MoE have not conducted comprehensive surveys of the country’s forest

biomass.

Data availability

There are some of the results of the forest inventory surveys that have been undertaken
that are available, while some of that data are still in the process of compilation and
validation and are not readily accessible. The forest inventory survey results which are
available were compiled by FAO (2015 unpublished). Annex II presents a part of the

results of that compilation.

3.6. Information collected from local offices and communities
The FA is organized into 4 inspectorates, 21 cantonments, 55 divisions and 170 triages.
Information from local offices is transmitted to the central office by means of one of the
following three routes.
® Monthly reports from Inspectorates = Department of Administration, Planning,
and Finance.
® DMonthly reports from Protection Forests = Department of Wildlife and
Biodiversity Conservation.

® Reports on illegal activities = Department of Legislation and Law Enforcement.

The comprehensive list of subjects that is reported on in the monthly reports is
enumerated in Annex V. The primary subject matter covered in these reports includes:
® Forest demarcation, classification and registration.

® Forest community development.
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Timber and non-timber product management.

Tree plantation development and silviculture.

Wildlife and biodiversity conservation.

Forest industry, commercial development and management.

Capacity building.

Forest law enforcement.

The FiA and GDANCP in the MoE have similar reporting mechanisms.

A “Preliminary Investigation Report”, the reporting format used for a Case Tracking
System in the FA, is presented in Annex IV. That report is designed to collect
information on illegal forest activities through the disposition of cases on forest crime
that are stored in a national database. While this system is not currently operative, the
report format might be used effectively as one of the bases to develop an even more

comprehensive reporting format.

3.7. Data management

The FA has a mandate to manage and store the map data in the FA database. There is
no office or department that has yet been mandated to manage the forest inventory

survey data.

Database system

A database management system was developed to improve data management. Land
use/cover maps produced by the FA are now stored in the digital database operated by
the REDD+ Taskforce Secretariat. A Windows-based computer server was
selected for the management of data collected from REDD+. The system was
developed to be compatible with both commercial GIS software such as
ArcGIS, which 1s familiar to most of the MRV team members, and
open-source GIS software, especially QGIS, which is increasingly used in
Cambodia.
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Figure 2. Conceptual design of the NFMS database management system.

The information collected from monitoring illegal forest activities that is incorporated
into reports from local offices to the central office and used to initiate appropriate
deterrent actions is not yet stored in a systematic manner in the FA, FiA or GDANCP.
There are also reporting mechanisms to monitor conditions in community forests that

are currently in the process of design.

List of collected data
The MRV team has identified and created a list of potential data to be used for REDD+

and collected some datasets from various government agencies and relevant NGOs.

The design of the WEB platform that will provide information on REDD+ activities that
1s currently under development is provided in Figure . Initial training on the
management of the WEB site and database has been provided to officials of the FA, FiA
and GDANCP.

12



Figure 3. Design of the WEB site of the Cambodia NFMS.
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Chapter 4. Principles of NFMS Development in
Cambodia

Cambodia has adopted the following set of principles to guide the development of its
NFMS.

Multiple benefits:

The NFMS must extend beyond carbon and become a multi-functional instrument
used to serve sustainable forest management, as well as programs and activities of
the NFP, the National Protected Areas Strategic Management Plan (NPASMP) and
the SPFF.

National ownership:
Cambodia must retain control of every NFMS-related process and be solely

responsible for the implementation of the NFMS.

International organizations or foreign institutions may support the NFMS program
through the strengthening of technical capacity and the development of

institutional capacity.

Autonomy:

The NFMS must be developed according to national circumstances, capabilities and
priorities. Institutional arrangements must be based, whenever possible, on
existing institutions, with the creation of new institutions arising only as the result

of necessity.

Operations:
The NFMS should be funded through the state budget and the managers of
activities should seek out the most cost-effective solutions at all stages and

structural levels.

Centrally coordinated, standardized and scalable top-down system:
Institutions responsible for the implementation of the NFMS should define

standardized methodology protocols and agree supply plans with data suppliers.

Compliance with IPCC

14



The NFMS must be compatible with the most recently adopted or recommended

IPCC Guidance and Guidelines, as well as with relevant COP decisions.

Phased approach:

Cambodia intends to obtain the Tier 2 or higher level associated with greenhouse
gas (GHG) inventories that includes assessments of 5 carbon pools and to develop
its NFMS using a phased approach that will be synchronized with the three phases
of the REDD+ program presented in Figure 44.
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Chapter 5. Conceptual design of the NFMS in Cambodia

5.1. Composition of the NFMS
Figure 3 depicts the planned composition of the NFMS. It will have two interrelated

functions — the MRV Function and the Monitoring Function.

Figure 3. Planned composition of the NFMS in Cambodia.

MRV Function
The MRV Function is divided into three elements, Measurement, Reporting and

Verification.

Measurement involves obtaining reliable data from Satellite Monitoring, the NFI and
the GHG Inventory. Satellite monitoring will measure land use/cover changes used to
obtain Activity Data (AD), while the NFI, which is designed to obtain forest biomass
information, will be used to determine the Emission Factor (EF). It is on the basis of
the determination of the AD and the EF that the GHG inventory will be conducted.

The data and outputs of the measurements will be used to inform the development of
policies and measures (PAMs) to strengthen sustainable forest resources

management.
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Reporting and Verification provides the means for compiling the results of the
measurements to report to the UNFCCC. Verification is comprised of two
interconnected steps, internal verification of results by Cambodia followed by

international verification of those results by the UNFCCC.

Monitoring Function

The Monitoring Function is concerned with monitoring REDD+ activities and policies
and measures to address drivers of deforestation and forest degradation. It consists of
a monitoring component and a data management component, the latter of which is
further divided into database management and dissemination (publication) parts.

Monitoring information will be obtained from external, as well as internal, sources.

5.2. Phased Approach

The NFMS will be developed in a phased approach that is synchronized with the
implementation of the three phases of the REDD+ program, which is depicted in Figure
4. The criteria that will be used to guide the development through each of these phases
include UNFCCC requirements, national policies, the availability of data, operational
costs, and the capacities of users of the NFMS to operate the system and use the

information provided in a meaningful manner.
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REDD+ DEVELOPMENT
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NFMS DEVELOPMENT

2011 2016 2018 2021

Figure 4. Phased approaches of the development of the Cambodia REDD+ program and
the NFMS in Cambodia.

The conceptual basis and primary activities of each of the development phases of the
NFMS are presented below. The detailed descriptions of each of those activities are

provided in Chapter 6.

Phase I (Preparatory Stage) - (2011-2015)

Cambodia initiated its REDD+ readiness activities in 2011. The primary activities

during this phase have been associated with the design of the NFMS and the

strengthening of the capacities of government officials.

The primary accomplishments during this phase as of the end of November 2015

include:
® Development of a new satellite monitoring system by introducing an

improved methodology for land use/cover mapping to detect land use/cover

changes between different land/use cover classes.
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® The updating of 2006 and 2010 maps and the production of a new 2014 map
by using the developed mapping methodology, which involves the
implementation of the Satellite Land Monitoring System (SLMS)

® Development of the design of the national forest inventory. (In progress).

® Assessments of GHG inventory methods to guide the selection of either the
Gain-Loss or the Stock Difference methods. (The selection has not yet been
made.)

® [Establishment of a database management system and a WEB interface
supporting REDD+ in Cambodia. (The construction of the WEB site is in

progress.)

Phase IT Development Stage - (2016-2020)
Phase II will involve further development of the NFMS, including, especially, the

design and testing of methodologies and mechanisms of the NFMS established in
Phase I. Some components of the NFMS will be implemented during this phase,

as well.

(1) 2016-2017

The next cycle of land use/cover mapping using satellite images will begin in
2016. The development of the NFI, starting from the completion of its design
and the preparation of a field manual, will continue in 2016 with the
preparation of an action plan and the provision of practical training for
officials of local offices. In 2017, the implementation of the NFI will be
initiated on a relatively small scale and the GHG Inventory for the reporting
year of 2014, representing the third National Communication (NC) or the
first Biennial Update Report (BUR), will be implemented, using the AD
acquired from past satellite monitoring and the EF calculated on the basis of

the results of past studies.

There will be an action plan developed for monitoring PAMs, as well, that
address drivers of deforestation and forest degradation. Most of the PAMs
listed in the National REDD+ Strategy (NRS) of Cambodia will be monitored
with reference to documentation that will include relevant laws and decrees,
while those PAMs with numerical targets, and the progress of REDD+

activities, will be monitored on the basis of quantitative measures.
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In parallel with the identification of monitoring indicators for PAMs, an
improved mechanism for collecting monitoring information from local offices

and the central office will be evaluated.

Data entry into the database will also be initiated during this phase and the

design of the WEB interface will be completed and be made operational.

(2) 2018-2020
During the transition from the second phase to the third phase, activities will
be developed in accordance with current conditions and capacities, as well as

the state of development and implementation of the NFI.

The succeeding cycle of land use/cover mapping will be conducted while the
first cycle of the NFI continues. The GHG Inventory for the fourth NC or the
second BUR will be conducted until completion. A revised AD obtained
through Satellite Monitoring and a revised EF obtained from the first NFI

will be used.

Phase III (Operational Stage) - (2021 - ):

In this phase, the data management system will be operational and all of the

designed items will be monitored and reported. Information required for the
development of the PAMs and the Safeguard Information System (SIS) will be
provided, as well, and the PAMs will be monitored.

Satellite Monitoring will be periodically conducted on a two-year cycle. The NFI
will enter into its second cycle, reflecting the experience accumulated in the first
cycle. The GHG Inventory will utilize the data from the two NFI cycles as EF's to
detect forest degradation. The revised AD from Satellite Monitoring will also be
available. Monitoring will be conducted with full specification and data

management functions.

5.3. Relation with other activities

Although the NFMS of Cambodia will be developed as an independent system, it will be

related to other activities, as well, and linked to those activities such as the SIS. The
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information that will be required by the SIS and provided through the NFMS —
particularly through its Monitoring Function - will be determined in concert with the
development of the SIS to avoid duplication in the functions and nature of the

information that will be managed.
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Chapter 6. Development of NFMS Components

As it was previously explained, Cambodia has monitored the distribution of forest areas

using satellite-based forest cover maps. Furthermore, various types of forest inventory

surveys have been conducted. The initial National Communication was submitted to the
UNFCCC in 2002. Therefore, Cambodia has the foundation for the development of a

national forest monitoring system.

The required modifications of the current forest monitoring mechanism in Cambodia

include:

6.1.

Expanding in a systematic manner the targets of forest inventory surveys to
encompass all of the forest types in the country.

Developing a mechanism to collect information other than that directly related to
the measurement of carbon and the area of forests.

Establishing procedures to improve the management and dissemination of data.

MRYV function

6.1.1. Satellite Land Monitoring System (SLMS)

6.1.1.1. Purpose

The SLMS has two purposes, one of which is to provide Activity Data for the MRV
function and the second which is to provide information for land use/cover classes

change detection between class categories.

6.1.1.2. Scope

Target activity

In recognition of current technological limitations, the detection of land use
change, including deforestation, will be the initial target. The detection of
changes occurring in a land use/cover class, or forest degradation, will be subject

to continued technological advances.
Measurement cycle

The FA will update land use/cover maps (data) every two years. The upgrading of

the map content will also be considered.
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Methodology:

The FA has used land use/cover maps in vector format to monitor land use and
cover over an extended period of time. Land use/cover maps in vector format were
produced because the boundary line of each land use/cover class was required for
forest management purposes. In 2014 and 2015, however, segmentation was used
to produce the 2014 land use/cover map. Technical details of the mapping process

are summarized in Annex IV.

Freely available LANDSAT 8 images will be used to produce land use/cover maps
since high resolution satellite images are currently prohibitively expensive.
Changes occurring inside forests are difficult to detect on medium resolution
images such as LANDSAT 8, however, and, as a result, only land use change,

including deforestation, will be the initial target of detection.

6.1.1.3. QA/QC measures
For quality control, QC, manuals providing detailed explanations of the operation
of software and procedures have been prepared. For quality assurance, QA,
accuracy assessment of a map of one epoch has been established. The
methodology to use to assess the accuracy of land use/cover change will be

developed.

6.1.1.4. Development Plan of SLMS (2016-2018)
(1) Revision of current mapping techniques.
Preparation for the next cycle of mapping will be initiated, including review of

the mapping technique introduced for the 2014 mapping.

(2) Exploration of techniques to detect different carbon stock levels.

The exploration of cost effective methodologies to detect forest degradation other
than that caused by land use change will be conducted, as will assessments of the
techniques to stratify forests according to different carbon stock levels.

(3) Exploration of techniques to assess the accuracy of land use/cover change.

(4) The further strengthening of the capacities of FA officials in satellite image

interpretation and analysis.
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6.1.2. National Forest Inventory

6.1.2.1. Purpose
The National Forest Inventory will be implemented to obtain precise information
on biomass volumes of forests of different types, ages, densities and locations. The
data collected will be used to calculate emissions and removals of forest carbon.
Prior to the completion of one cycle of NFI, the EF will be obtained from existing

studies.

6.1.2.2. Scope
Target carbon pool:
Each of the 5 carbon pools, including ‘above ground biomass’ (AGB), ‘below
ground biomass’ (BGB), ‘dead wood’, ‘litter’ and ‘soil organic matter,” will be

targeted.

Implementation Cyecle:

The implementation cycle will be four to five years.

Methodology

Permanent Sample Plots (PSPs) will be distributed in forested areas using
stratified systematic sampling methods. Different point densities will be applied
for upland forest stratum, inundated forest stratum, and mangrove stratum, as

presented in

Stratum Area (km?) Number of sampling plots
(clusters) expected in forest
or other woodland

Upland 152,751.3 2,751
Wetland 27,742.0 322
Mangrove 1,207.6 97

Total 181,701.0 3,170

Source* FAO (2014).

Table 3. Number of Permanent Sample Plots in each stratum.

Data to be collected
Biomass data, including diameter and height, are principal targets. Conditions of

forest in and around the plots will also be described to improve understanding of
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ecological and socio-economic conditions.

6.1.2.3. QA/QC measures
A documented field manual was developed for the standardization of survey
methods. The manual increases the understanding of survey methods for survey
personnel and contributes to the reduction of survey errors. Sampling surveys
will be conducted in 5% of the surveyed plots. There will be an independent
QA/QC team comprised of specialists, who are responsible for re-measuring the
plots to ensure the quality of the measurements of the field team and to provide

appropriate feedback to improve data quality.

6.1.2.4. Development plan of NFI
(1) 2016-17
It 1s expected that detailed design and practical training will be organized in
2016 and that implementation will start in 2017 on a small scale. Reflection on
the experience gained and subsequent adjustments will facilitate the full-scale

operation of the NFI in succeeding phases.

(2) 2018-21
The first cycle of the NFI will be conducted until it has attained sufficient
Quality Control because it will be the first large scale forest inventory survey

organized in Cambodia.

(3) 2022 -
The second cycle of the NFI will start after the design and methodology of the

initial NFT have been reviewed.

6.1.3. GHG Inventory for Land use and Land Use Change and Forestry Sector
6.1.3.1. Purpose
The purpose of the national GHG inventory is to estimate and report on the
climate change mitigation impacts resulting from the implementation of REDD+

activities.
The national GHG inventory will utilize standard international templates and
be developed using the Good Practice Guidance of the Intergovernmental Panel

on Climate Change (IPCC). It will be reported to the UNFCCC Secretariat on a
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regular basis.

The mitigation results reported through the GHG inventory will form the basis
for results-based payments for REDD+ once the results have undergone a

process of verification through International Consultation and Analysis (ICA).

6.1.3.2. Scope
Target carbon pool:
Of the five carbon pools, AGB and BGB will be targeted because of the state of
current data availability of Tier 2 level data. Dead wood, litter and soil organic

matter will be included after the initial NFI has been completed.

Target activities:

Deforestation,” plus “conservation”, “sustainable management of forests” and
“enhancement of forest carbon stocks,” will be targeted. “Forest degradation”
will not be included until the fully-operational phase in which efficient EFs over

two periods have been obtained.

Target GHG:

COz will be targeted while CH4, CO, N20O, NOx will not be included. “Biomass
burning,” which is the principal source of non-CO2 GHG in the LULUCF sector
will not be included in the inventory until required data (e.g., area burned,
amount burned, etc.) become available. Since organic soil, which is the other
sink/source of non-CO2 GHGs, has very limited distribution in Cambodia and is

not a significant sink/source, it will not be considered.

Tier level:

The tier level will be Tier 2 with country-specific ADs and EFs.

GHG Inventory Cycle:
GHG inventory will be repeated in the same cycle of the NC and BUR

submission.

Methodology:
The Gain-Loss method was used in preparing the first and second National

Communications of Cambodia. Since the aim is to raise the tier level from 1 to 2,
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however, the continued use of the Gain-Loss method would be constrained
because of the difficulties of collecting the number of country- or regional-specific
data required to use that method. There is also an important consideration
regarding the use of the Stock Difference method because in order to use it, the
EF could only be obtained after two cycles of the NFI would have been completed.
The selection of the method will be determined in the process of preparing the
first BUR, which is planned to be submitted in 2018. Subsequent to completion
of two cycles of the NFI, the use of the Stock Difference method may be

considered.

6.1.3.3. Development plan of GHG Inventory

(1) Initial Phase: (2016-2017)
The GHG Inventory will be conducted for the third NC or the first BUR
which will be submitted in 2018. The reporting year will be 2014. There will
be a series of data sets provided through Satellite Monitoring conducted in
2015 that will be used to determine the AD. The EF will be obtained from

existing studies on Cambodian forests.

(2) Transition Phase: (2018-2019)
The GHG Inventory will be conducted for the fourth NC or the second BUR
which will be submitted in 2020. There will be a revised AD provided as the
result of the new mapping. The EF obtained from existing studies may also
be replaced as a result of the new EF that was obtained in the first NFI,
although that will depend on the progress of the NFI and the schedule of the
GHG inventory.

(3) Fully-operational Phase (2020 -)
The GHG Inventory will be conducted on a regular basis. The ADs
determined from Satellite Monitoring will also be periodically accumulating.
Two sets or more of EFs obtained from the NFT will be available after the
completion of the second cycle of the NFI.

6.1.4. Reporting and Verification
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Reporting and review requirements for non-Annex I Parties under the UNFCCC

include:

Biennial Update Reports (BUR): These reports, which are submitted biennially,
contain information on national circumstances, national GHG inventories, mitigation
actions and their effects, constraints and gaps, and related financial, technical and
capacity requirements. The reports are subject to International Consultations and
Analysis.

National Communications (NC) :

These reports contain information on national circumstances, national GHG
inventories, mitigation measures, adaptation measures, vulnerability assessments,
constraints and gaps, and related financial, technical and capacity requirements.

There is no review process

The reporting and review requirements for non-Annex I Parties under the UNFCCC

when implementing and seeking results-based payments include:

Forest Reference (Emission) Levels (FREL/FRL):

These are voluntary submissions used as benchmarks for assessing each country’s
performance in implementing REDD+ activities. These reports contain information
on forest definitions, scope (activities, pools, gases), historical data, ADs and EFs,

construction approach, scale, etc. The reports are subject to technical assessments.

Technical annex to BUR (REDD+):

Supplemental information: Non-Annex I Parties may supply a technical annex that
includes sector-specific information (e.g., information on REDD+) seeking to obtain
and receive payments for results-based actions. The reports contain information on
assessed forest reference emission levels, results of REDD+ activities, consistency
with assessed forest reference emission levels, etc. These reports are subject to

International Consultations and Analysis.

The relationships among map/activity data, national forest inventories, forest

reference level establishment and NCs and BURs are summarized in Table 4.
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Table 4. Provisional schedule of NC and BUR submissions.

National Forest

Map/Activty Data Inventory Forest Reference Emission Level | National Communications (NC) Biennal Update Report (BUR)
2014 . . ) .
2015 . L] .
2016 . N . . .
2017 . .
2018 L] L[] . °
2019 o
2020 . .
.
. .
L]
2024 . . . .
2025 . . .
2026 . . . . . .

6.2.

Monitoring Function

6.2.1. Purpose

The Monitoring Function of the NFMS focuses on the effects of policies and
measures to address drivers of deforestation and forest degradation. The flow of
information between the NFMS and PAMs is interactive. The NFMS provides
required information for executing the PAMs and subsequent to the
implementation of the PAMs, the NFMS monitors their progress and outcomes. The

items to be monitored are determined on the basis of necessity and feasibility.

6.2.2. Scope: The primary activities under REDD+ are deforestation and forest

degradation, plus the enhancement of carbon stocks.

Methodology and Monitoring Items

PAMs will be monitored by means of:

(1) Assessments of implemented plans.
Documents describing the contents of policies and measures and budget allocations
will be used as evidence supporting the implementation of PAMs. Performance will

be monitored by other documented reports, including audit reports.
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The current government auditing system will be used to monitor planned REDD+
activities, as well as provide comparisons between allocated budgets and actual

amounts spent.

(2) Assessments of outcomes.

The assessments of land use/cover changes will also be used to monitor PAMs. This
process will entail the use of satellite images, as well as information provided by
local governments, local offices of central government, and local communities. Since
the purpose of these assessments is not measurement, the satellite image analyses

will be implemented in a shorter cycle than that applied for measurement.

1) Satellite monitoring:
Land use/cover maps will be produced every two years. Considering recent
changes in land use/cover, however, it will be useful to supplement that

coverage by monitoring land use/cover change on a more restricted schedule.

The SLMS will also be used to provide regular updates on land use/cover
conditions to support the Monitoring Function. The information provided from
local offices and local government will be merged with that derived from

satellite images to increase the reliability of monitoring.

2) Monitoring using information collected from local areas:
In principle, details of the targets to be monitored will be determined according

to the PAMs that have been selected.

If a PAM is measurable, such as the demarcation of a forest boundary or the
establishment of community forestry projects, it will be monitored by measuring
the length of demarcated boundary or the number of new community forest projects,

respectively, that are recorded on documents or reports.

Information from local areas is a critical consideration with regards to monitoring
situations affecting REDD+ activities. The maintenance of open lines of
communication between central and provincial governments is essential to ensure
the successful outcomes of REDD+ activities and the NFMS. There will be a

mechanism established to collect information on forest conditions from provincial

30



governments in each province. The effectiveness of that process will depend on the
central government’s commitment to providing provinces with the information

required to support improved forest management in the provinces.

There will be regular reporting from local offices of the FA, FiA and MoE. The
current procedures of reporting will be revised as might be required and the
establishment of an exclusive reporting process for MRV will be under

consideration.

The impacts of PAMs on local communities and biodiversity will also be monitored
by means of the establishment of a well-coordinated group of government officers,
members of academia, and representatives of NGOs and local governments and

communities.

Scale of Monitoring
Monitoring will be implemented at two different scales, that of the entire country

and that of REDD+ activity areas that require more intensive monitoring.

Monitoring the entire country will require:

® Early detection of nation-wide land use/cover changes.

® The use of low to medium resolution satellite images that may be acquired
without cost.

® The use of software to obtain image analyses combined with information
collected from local offices to identify significant land use/cover changes.

® The periodic updating of land use/cover maps.

Monitoring of REDD+ activity areas will require:

® Intensive monitoring of the effects of PAMs in specified areas.

® The use of medium to high resolution satellite images depending upon the
available budget.

® The use of the results of image analyses combined with information collected

from local offices to confirm the findings.

6.2.3. Development Plan

(1) Development phase: (2016 —2020)
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While detailed elements of monitoring cannot be determined until the action plan of the
NRS has been developed, the following preparatory actions are able to still be

implemented:

® The revision of the current procedures for reporting from local offices to the central
offices of the FA, FiA and MoE to ensure the full utilization of the information
contained in reports.

® The design of an effective system of information transmission between local
governments and the central offices of the FA, FiA and MoE related to REDD+
activities.

® The strengthening of the capacities of local offices on the use of satellite images for
monitoring and the subsequent initiation of satellite monitoring activities.

® The selection of appropriate indicators for monitoring those PAMs that have been

determined and the initiation of the monitoring of those PAMs.

(2) Full implementation phase (2021-)

Full scale monitoring will be initiated in this phase.

6.3. Data Management System

6.3.1. Functions of the data management system
The data management system has two functions, data storage and data
dissemination. The data required for monitoring and for conducting GHG
inventories and preparing reports will be stored in the database management
system. The database management system will be dedicated to the use of

government officials responsible for managing NFMS activities.

6.3.2 Dissemination of data
The dissemination of data will ensure that stakeholders have access to relevant
data and information associated with REDD+ activities. That will be accomplished
by means of a website that has been developed for sharing information and that
will include land use/cover changes and accompanying statistics. The specific sorts
of data that will be provided through the website are currently under discussion.

The FA will be responsible for uploading data into the data management system.
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6.3.2. Phased development
By the end of 2015, the database management system will have been designed. It

will be populated in its initial stages with the data that is most easily obtainable.

The WEB site for data dissemination is expected to be completed in 2017.

6.4. Institutional arrangements

6.4.1. Institutional arrangements for MRV
The institutional arrangements for the MRV component of the national forest
monitoring system are illustrated in Figure 5. The principal institutions that will
be involved in the coordination and management of the monitoring system include
the FA, FiA and GDANCP.

The FA will lead the effort associated with wall-to-wall map production while the
three organizations cooperate in the mapping of the country’s mangrove and flooded

forest areas.

The NFI, including data processing activities and required laboratory analyses, will
be implemented collaboratively by the FA, FiA and MoE for forested areas under
their respective jurisdictions. The accumulated biomass data of all of the forest
areas of the country will be reviewed by the MRV/REL Technical Team to ensure

consistency and revisions will be made by each of the respective organizations.

The involvement of domestic research institutes will be encouraged, depending on

the sorts of information to be collected.

The tasks of each party involved in the MRV component of the NFMS, and the
procedures for implementing MRV activities, will be formalised through
institutional arrangements to ensure the long-term sustainability and

accountability of the system.

6.4.2. Institutional arrangements for monitoring
The central government will use the same mechanism presented in Figure 5 for
monitoring. Each of the agencies will be responsible for monitoring activities

implemented in their respective area of jurisdiction.
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There will be amechanism developed to exchange information between the central
government, local governments, local offices of relevant government agencies and
local communities. The tasks of each party involved in the monitoring component of
the NFMS, and the procedures for monitoring, will be formalised through
institutional arrangements to ensure the long-term sustainability and

accountability of the system.
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Chapter 7. Capacity Building

The series of lectures, workshops and on-the-job training programs that have been
provided during this initial phase of NFMS development have increased the capacities
of officials on forest monitoring to a significant extent. There are still some areas in

which further training is required, however. Those areas include:

Accuracy assessments of land use/cover change.
Forest inventory surveys.

Monitoring PAMs.

Management of the database system and WEB site.
Overall management of the NFMS.

GHG Inventories for the LULUCF sector.

It is expected that this additional capacity building will be organized in 2016 and 2017.
The capacity building with regard to “accuracy assessments of land use/cover change”
and “monitoring PAMs” will be conducted only after the methodologies have been
completely developed, with the exception of the detection of land use/cover change using

satellite images.
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Chapter 8. Cost Considerations

The costs of the major elements associated with developing and implementing the
NFMS are estimated in Table.

Activity and Cost Items Unit cost Quantity Cost
1 Satellite Land use/cover

mapping
1.1 Pre-processing

1.1.1 Personnel cost

2 Accuracy verification
survey
2.1 Personnel cost

2.2 High resolution

satellite image

2.3 Travel cost

2.3 Field survey cost
3 National Forest
Inventory

3.1 Field work

3.1.1 Personnel cost

3.1.2 Travel cost

3.1.3 | Field survey cost

3.1.4 | Equipment cost

3.2 Indoor work

3.2.1 Personnel cost

3.2.2 | Laboratory test — litter

3.2.3 | Laboratory test - soil
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SLMS

Activity Cost Remarks
1. Image Interpretation $350,000-$400,000/each cycle
2. Accuracy assessment of | $250,000/each cycle
map and land use/cover
change
3. Capacity to improve the | $40,000
effective of tasks
4. Workshop and $20,000/each publication
publication
5. Capacity Building
5.1 Long term such as $65,000/person X 3-4
studying for master’s persons
degree
5.2 Short course trainings $60,000/course
5.3 Training workshop at 30,000/workshop /year X 2
different levels years
NFI except litter and soil survey
Activity Cost Remarks
Field survey (One cycle US$6,500,000 (4-5 years)
Field survey (Future) US$1,000,000/year
Litter and soil survey and analysis
Activity Cost Remarks
1 For Personnel for soil and | 0
litter sampling in the field
2 For procuring equipment | US$4,104
for soil and litter sampling
3 For laboratory work for | US$2,000
litter analysis
4 For laboratory work for | US$4,718
soil analysis
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Annex |

Historical change in forest cover of Cambodia.
(1965, 1992/93, 1996.97, 2002, 2006, 2010, and 2014)
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Annex Il

Plot characteristics of various forest inventories in Cambodia.
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Annex [l

Land use/cover classes.

Land cover class Description

1 | Evergreen forest Areas covered by trees maintaining their leaves during the whole year.

2 | Semi-evergreen forest | Contain variable percentages of evergreen and deciduous trees.

3 | Deciduous forest Comprised of dry mixed deciduous forest and dry Dipterocarp forests

4 | Bamboo Areas dominated by bamboo

5 | Wood shrub Areas dominated by evergreen and deciduous woodland with a height less than 5
meters

6 |Mangrove forest Areas dominated by Mangroves i.e. coastal salt tolerant species

7 | Rear Mangrove Mostly growing in coastal zone after mangrove spp. however, this species also
seen growing in some other places which containing soil type of "Podzol"

8 | Rubber plantation Areas currently supporting, and areas reserved for, rubber plantation

9 | Flooded Forest This forest type is found in Tonle Sap Lake. Most of the forests are low and
disturbed. In many cases, there is only a mosaic remaining

10 | Forest Regrowth Areas of naturally regenerated forest where there are clearly visible indication of
human activities such as selective logging, areas regenerating following
agricultural land use, areas recovering from human induced fire, etc.

—  Include forest where it is not possible to distinguish whether planted or
naturally regeneration.

—  Include forests with mix of naturally regenerated trees and
planted/seeded trees, and where the naturally regenerated trees are
expected to constitute more than 50 percent of the growing stock at
stand maturity.

—  Include abandoned forest land and bare land which will regrow into
forest within ten years

11 | Pine Tree The area dominated by pine tree

12 | Pine plantation The area domunated by pine tree plantation

13 | Oil palm The area dominated by oil palm tree.

14 | Tree plantation This class includes the following type: teak, eucalyptus, acacia, jatropha and
others.

15 | Paddy Field Paddy field is a flooded parcel of arable land used for growing semiaquatic rice.

16 | Crop Land This category includes arable and tillage land, and agro-forestry systems where
vegetation falls below the thresholds used for the forest land category

17 Grasslands are characterized as lands dominated by grasses rather than large

Grassland shrubs or trees. It is crucial that the rainfall is concentrated in six or eight

months of the year, followed by a long period of drought when fires can occur.

18 | Built-up area The patch of land with building and construction

19 |Village The patch of land with houses and garden surrounding house.

20 |Rock Land of naturally exposed rocks or strip mines, quarries and gravel pits.

21 |Sand In general, land of sand having thin soil or sand including deserts, dry salt flats,
beaches, sand dunes.

22 | Water Area of fresh and sea water
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Annex IV

Scope and Method of Land Use/Cover Mapping.
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Minimum mapping unit (MMU):
MMU for existing maps is 25ha. For new mapping, 5ha MMU was used.

Land use/cover classes:
Table 4 shows land use/cover classes that will be monitored, while table 4 shows the

relation with IPCC’s six classes.

Land Use/Cover Classes for forest monitoring in Cambodia

Class defined in IPCC guideline Newly defined classes of Cambodia

Forest Land Evergreen forest

Semi-evergreen forest

Deciduous forest

Forest regrowth

Pine

Pine plantation

Tree plantation

Mangrove

Rear mangrove

Flooded forest

Bamboo

Cropland Rubber plantation

Oil palm plantation

Agriculture

Paddy field
Grassland Grass
Settlement Built-up area

Village
Other land Wood Shrub

Rock outcrop

Sandy beach

Wetland Water
(Page 1.9 of 2006 IPCC Guidelines for National Greenhouse Gas Inventory)

QA/QC measures

Necessary measures, such as logical check of mapping results, have been introduced for
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quality control (QC). For quality assurance (QA), map accuracy is verified through an
accuracy assessment process. Accuracy assessment points are selected among from

planned PSP of NFI. Systematic stratified random method will be used for the selection.
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Annex V

ITEMS IN MONTHLY REPORT OF FA.

1. Forest and Forest Community management and development
1.1 Forest Demarcation, Classification and Registration
1.2 Forest Community
1.3 Timber and Non timber Product management

1.4 Practice other work beside

2. Tree Plantation development and Silviculture
2.1 New Plantation and Old Plantation Protection from year 1 to year 5
2.2 Seedling Transplant for providing to local People
2.3 Nursery Preparation and Creation
2.4 Genetic resource development
2.5 Tree Transplant inventory (verify and making map for tree plantation)
2.6 Other work related to development of tree plantation development and private forest

3. Wildlife and Biodiversity Conservation

3.1 Protected Forest and Wildlife Conservation area
3.2 Wildlife Research
3.3 Wildlife Conservation
3.4 Monkey Feeding and Breeding

4. Rescuing, Rehabilitation biological animal breeding and release into natural forest
4.1 Repair and Protect
4.2 Rescue, Take Care, and Protected
4.3 Wildlife improving
4.4 Others

5. Forest Industry, Commercial development and management and International Operation
5.1 International Operation
5.2 Forest Carbon Credit and Climate Change

6. Forest Factor ability improving and researching
6.1 Training
6.2 Researching by using national budget
6.3 Operation with Partner development

7. Forest Law enforcement to contribute to sustainable forest

7.1 Advertising and training of law related to Forest
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7.2 Improving Forest law to against Forest crime

7.3 Follow, Check, Verify on Deforestation

7.4 Abstract forest information from news, do research, verify information and take legal action
7.5 Examine and Verify forest crime, Wildlife crime, deforestation and Proof the forest crime
7.6 Administer and Encourage forest crime to court

7.7 Prevent and Repress forest Crime, Wildlife Crime and deforestation by forestry
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Annex VI

Preliminary Investigation Report for tracking illegal cases.
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1. Introduction

1.1. FRL submission

In accordance with decisions 4/CP.15, 1/CP.16, 12/CP.17, 13/CP.19, Cambodia is
submitting on a voluntary basis for consideration by the UNFCCC its initial Forest Reference
Level (FRL).

In this report, we provide an overview of the data and methodologies used to develop
Cambodia’s initial FRL. The information presented is intended to be transparent, complete,
consistent, and accurate, and is guided by the most recent IPCC guidance and guidelines (IPCC,
2003a, 2003b, 2006a, 2006b). The submission of a FRL is exclusively for the purpose of
obtaining and receiving payments for results from Cambodia’s REDD+ program

implementation.

Cambodia has high levels of deforestation and forest degradation but limited capacity and
finance and expects to face continuing challenges to reduce emissions. The Cambodia REDD+
strategy outlines the policies and measures intended to reduce emission from deforestation and
forest degradation. As these policies and measures are shaped they are expected to introduce

long-term effects.

1.2. Cambodia’s forest sector

Cambodia covers a total area of 181,035 km2. Cambodia is categorized as a least
developed, low-income country. Relative peace and stability over the past decade has brought
steady economic growth, averaging between 7 and 10 percent since 1998, leading to substantial
reductions in poverty, but also increased pressure on Cambodia’s natural resources. Cambodia
was able to maintain a relatively high forest cover, with one of the highest levels of forest cover
in Southeast Asia. While the current forest cover is still relatively high, Cambodia lost a
considerable amount of forest over the last two decades, and the pace of land use and forest

conversion has seen acceleration.

Cambodia’s forest area is governed by three institutions: Forestry Administration (FA) of
the Ministry of Agriculture, Forestry and Fisheries, Fisheries Administration (FiA) of the
Ministry of Agriculture, Forestry and Fisheries (MAFF), General Department of Administration
for Nature Conservation and Protection (GDANCP) of the Ministry of Environment (MoE).

FA is the government authority under MAFF, in managing forest and forest resources of
the Permanent Forest Estate (PFE), which comprises naturally growing and planted state forest
resources, and is subdivided into the Permanent Forest Reserve (PFR) and Private Forest. The

PFR is composed of Production Forest, Protection Forest, and Conversion Forestland. Private

1



Forests shall be maintained by owners with interesting right to manage, develop and harvest,

use, sell, and distribute the product by themselves (Source: Forestry Law 2002).

The policy objectives of the forestry sector under Permanent Forest Estate (PFE) are
synthesized into an overarching strategic framework set out in the National Forest Programme
2010-2029, which defines the policy and implementation strategies for the sustainable
management of the nation’s forestry sector under a series of programmes, including (a) forest
demarcation, classification and registration; (b) Conservation and Development of Forest
Resource and biodiversity; (c) forest law enforcement and governance; (d) community forestry

programme; (e) capacity and research development; and (f) sustainable forest financing.

Forest resources within Protected Areas (PA) are under the jurisdictional management and
regulatory authority of the General Department of Administration for Nature Conservation and
Protection (GDANCP) of the Ministry of Environment (MoE) under the 2008 Protected Areas
Law. Cambodia’s 23 PAs covering about 3.2 million ha, or 18% of total land area. The National
Protected Areas Strategic Management Plan (NPASMP) 2016-2030 outlines the implementation
framework for achieving its vision of effective, efficient and equitable management of the

national protected area system in Cambodia.

Under the 2006 Fisheries Law, inundated forests and mangrove areas outside of PAs are
managed and regulated by the Fisheries Administration (FiA),' set out in the Strategic Planning
Framework for Fisheries 2010-2019.

More general government policies related to climate change adaptation and mitigation
include the National Climate Change Strategic Plan 2014-2023, National Strategic Plan on
Green Growth Development 2013-2030, and the White Paper on Land Policy, enacted in 2015,
which seeks to harmonize cross-sectoral land-use policy to ensure sustainability. In addition, a
law on Environmental Impact Assessment and an Environmental Code are being developed. The
National Council for Sustainable Development was recently formed to spearhead the
harmonization of Cambodia’s sustainable development efforts. These various efforts by RGC
are expected to support to mitigate emissions from the forestry sector by improving governance,

inter-ministerial coordination and coherence of land use policy.

Specifically for REDD+ a number of institutions and mechanisms have been established to
streamline REDD+ in government policy and pave the way for implementation of activities. The
REDD+ Taskforce and Taskforce Secretariat have been established. A number of Technical
Teams have been created to oversee day-to-day operations, and key components, including the

NRS, SIS, and NFMS are being developed. Participation by all major stakeholders, including
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local communities, indigenous groups, donors and civil society groups has been ensured.

2. Application of UNFCCC Modalities

2.1. UNFCCC modalities

The presented Initial Forest Reference Level (FRL) is consistent with the following

UNFCCC decisions, among others:

1. Decision 4/CP.15: recognizing that developing country Parties in establishing forest
reference emission levels and forest reference levels should do so transparently taking
into account historic data, and adjust for national circumstances, in accordance with
relevant decisions of the Conference of the Parties,

2. Decision 1/CP.16, paragraph 71: include forest reference emission levels as one of the
four key elements to be developed for REDD+ in accordance with national
circumstances and respective capabilities'

3. Decision 12/CP.17: modalities relating to forest reference emission levels and forest:

o expressed in tonnes of carbon dioxide equivalent per year and serve as
benchmarks for assessing the country’s performance in implementing the
activities referred to in decision 1/CP.16, paragraph 70

o maintaining consistency with anthropogenic forest-related greenhouse gas
emissions by sources and removals by sinks as contained in the country’s
greenhouse gas inventories

o astep-wise approach to national forest reference emission level and/or forest
reference level development, enabling Parties to improve the forest reference
emission level and/or forest reference level by incorporating better data,
improved methodologies and, where appropriate, additional pools

o allowing updates periodically as appropriate, taking into account new
knowledge, new trends and any modification of scope and methodologies

4. Decision 13/CP.19: Guidelines and procedures for the technical assessment of
submissions from Parties on proposed forest reference emission levels FREL/FRL:

o submission shall be subject to a technical assessment

1 According to Decision 12/CP.17, countries can submit rational on the development of FRL including details of national

circumstances and if adjusted include details on How the national circumstances were considered, in accordance with the

guidelines.



o developing countries may, on a voluntary basis and when deemed appropriate,
submit a proposed forest reference emission level and/or forest reference level
o proposed forest reference emission levels and/or forest reference levels might

be technically assessed in the context of results-based payments

2.2 Consistency with National GHG reporting

Cambodia’s initial FRL uses the most recent Intergovernmental Panel on Climate Change
guidance and guidelines (IPCC 2003 GPG and 2006 guidelines) to estimate emissions. The
period covered does not overlap with the earlier GHG inventories. Planned GHG inventories are
set to use IPCC GPG 2003/2006 guidelines consistent with the FRL and the updated data used
for the development of the FRL, reflecting improvements in methodologies and capacities to

assess activity data, emission factors and emission/removal estimates.

3. Proposed Forest Reference Level

The Initial Forest Reference Level is assessed at 78,953,951 tCO2/year in Cambodia based
on the historical average net emission levels from 2006 to 2014.
The average (AVG) net total annual CO2 emissions and removals (tCO2/year) are calculated

following this equation;

Cdefy, +Cdef,

1 ely2
Average = ——=
Ny1+y2

Where:

Cgefy: The sum of emissions from deforestation over the “y” years of emissions over the
time of observation. In case of removal, the sum of removal over the “y” years of removal over
the time of observation.

Table 3-1: Total Annual CO2 Emissions and Removals (t CO2 / year) FRL reference

period
Period (year to year) | 2006-2010 | 2010-2014
Annual CO, Removals (t CO, / year) -7,109,077 | -20,138,797
Annual CO, Emissions (t CO, / year) 34,111,931 | 151,043,845
Net Total Annual CO, Emissions and Removals (t CO, / year) 27,002,854 | 130,905,048
AVG Net Total Annual CO, Emissions and Removals (t CO, /
) 78,953,951
year




Notice:

Cambodia defined Tree Plantation and Pine Plantation as forest. For the FRL,
consistent with Safeguards, Cambodia excludes Emissions and Removals related to the
two classes, in the case of conversion of natural forest classes, from the calculation of

total Emissions and Removals.
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4. Information used for development of forest reference level

4.1. Scale

The FRL area encompasses Cambodia’s Nation. The national scale is chosen to include
considerations such as inter-institutional collaborations, with the responsibility of the forest
estate under three institutions and linkages to national policies to implement REDD+. The
national scale was possible due to the establishment of the National Forest Monitoring System

(NFMS), availability of data and capacities.

It is however noted that REDD+ implementation could focus on specific areas before

reaching the maturity of implementation at the national scale.

4.2. Scope

4.2.1. Scope of activity

Deforestation (forest land converted to other land types), degradation and enhancements
(forest land remaining forest land with changes in forest sub-categories), and removal of CO,
from the atmosphere through afforestation (other land uses converted to forest land) are
included in the initial FRL.

Degradation and enhancement (through biomass stock changes within forest land without
changes in forest sub-categories) are believed to be a significant contribution to emission or
removals, however the information to monitor these type of degradation and enhancement
(though biomass stock changes within forest land without changes in forest sub-categories) is

for the moment not robust and reliable enough to be included in this FRL submission.

4.2.2. Scope of pools

Out of five carbon pools as described per IPCC guidelines, two pools, above ground
biomass and below ground biomass, are included for the initial FRL establishment in Cambodia,
which is consistent with LULUCF section in the national GHG inventory, and believed to be
conservative while limited information exist on the litter, deadwood, and SOM pools.
Information of these pools is expected after implementation of Cambodia’s first National Forest

Inventory (NFI).



Table 4-1: Carbon pools included in Initial FRL

Carbon Pool Included/Excluded Justification/ Explanation of Choice
Above Ground Biomass | Included Major carbon pool affected by selected activity
Below Ground Biomass | Included Major carbon pool affected by selected activity

Stock change expected to be minor by selected

Litter Excluded . )
activity and no data available.
Stock change expected to be minor by selected
Deadwood Excluded . )
activity and no data available.
. . Stock change expected to be minor by selected
Soil Organic Matter Excluded

activity and no data available.

4.2.3. Scope of Gas

Only CO; is included because in Cambodia emissions of other gases from land use and
land use change are considered to be minor, and considered conservative while limited
information exist on other gases. The Global Forest Resources Assessment (FAO, 2015) has
recently released tables on forest fires; these figures are not used in the initial FRL to be
conservative. Cambodia intends to monitor and explore inclusion of other gasses in its future

submissions.

4.3. Definition of forest and land use classes

The forest definition adopted by Cambodia for REDD+ follows the National Forest
Programme definition for forest and is consistent with the FAO FRA definition, but differs in
the fact that rubber plantations Oil Palm plantations and Perennial crops are not reported as
forests. In order to implement the Cambodia REDD+ programme, forests have been re-defined

as follows:

Forest under the REDD+ programme refers to a unit of an ecosystem in the form of
wetland and dry land covered by natural or planted vegetation with a height from 5 metres on
an area of at least 0.5 hectares, and canopy crown cover of more than 10%.

Areas also included in the REDD+ programme are forest regrowth and areas under
afforestation or reforestation (1). Rubber, oil palm plantations and perennial crops are excluded
from this definition (2).



Notices:

(1). Afforestation or reforestation is an area of natural degraded forest land, forest fire, under
natural forest regrowth/local planted trees where regenerated tree are expect to reach more
than 50 percent of growing stock at stand maturity.

2). Rubber plantation and oil palm plantation land are considered as crop land. Future

removals from trees within crops land remaining crop land are not covered by FRL or result

base payments for REDD+.

The forest definition adopted by Cambodia for REDD+ has been formed taking into
consideration Decision 1/CP.16 Appendix 1E (safeguard natural forest), for countries seeking
result based payments, the conversion of natural forest to plantations is not eligible for result

based payments.

The following Table highlights the hierarchical structure of [IPCC land use categories and

National Land use/cover classes adapted for REDD+ purpose in Cambodia. Detailed description

of the national land use/cover classes is provided in annex 2.

Table 4-2: land use types hierarchy:

No | Forest/Non IPCC No National Land FRL Classes
-Forest land use Use/Cover (Initial FRL)
Category Categories

1 Forest Forest 1 Evergreen forest Evergreen forest

2 Semi-evergreen Semi-evergreen
forest forest

3 | Deciduous forest Deciduous forest
4 | Pine forest Pine forest
5 Pine plantation Pine plantation
6 | Tree plantation Tree plantation
7 Mangrove forest Mangrove
8 Rear mangrove Rear mangrove
9 | Forest regrowth Forest regrowth
10 | Flooded forest Flooded forest
11 | Bamboo Bamboo

2 Non-Forest Crop land 12 | Rubber plantation Non-forest
13 | Oil palm




14 | Paddy field

15 | Crop Land
Grassland 16 | Grassland

17 | Wood shrub
Wetlands 18 | Water
Settlements 19 | Built-up area

20 | Village
Other 21 | Rock

22 | Sand




4.4. Historical period

The UNFCCC requires historical data to be taken into account for the construction of a
FRL but does not specify the length of reference periods. In Cambodia, there is a continuing
trend of rapid deforestation in recent years. Therefore the emissions from a recent period are
expected to better reflect future emissions from deforestation in absence of REDD+. For this
moment reliable and consistent historical activity data is only available from 2006 to 2014.
Cambodia chose the years from 2006 to 2014 as historical period for initial FRL construction
because of data availability and because Cambodia believes the recent data form a better
approximation of deforestation rates in the near future in the absence of REDD+

implementation.

The choice of the reference period and use of historical average is based on a review of
national circumstances. The average of historical emissions from the data available is
conservative choice for approaching FRL construction, as explained in Section 4.5. However,
there is a high degree of uncertainty regarding the impact of current circumstances in
socioeconomic development, including policies and growth patterns, on the level of future

emissions arising from forestland conversion.

4.5. National circumstances during historical period under review for FRL
development

As part of the development of the FRL the national circumstances have been thoroughly
reviewed. This section begins by describing an outline of the development of the legal and
policy context for environmental conservation between 2006 and 2014. A qualitative analysis of
the drivers of deforestation and forest degradation is then presented, as is an overview of the
expected implications of Cambodia’s for future emissions based on consideration of the national

circumstances.

4.5.1. Legend and policy context during the reference period
The 2001 Land Law, 2002 Forestry Law, 2006 Law on Fisheries and the 2008 Protected

Areas Law established the legal framework governing forest use in Cambodia. A series of
sub-decrees elaborated on forestland management prescriptions, including a 2003 Sub-Decree
(SD) on Community Forestry Management, 2003 SD on Social Land Concessions (SLCs), 2005
SD on Economic Land concessions (ELCs), and 2009 SD on Registration of Land of Indigenous

Communities.
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The National Strategic Development Plan (NSDP) contains the overarching goals and
action plans for harmonizing and maximizing effectiveness of development efforts. It seeks to
implement RGC’s “Rectangular Strategy”, focusing on growth, employment, equity and
efficiency. Starting in 2006, the NSDP has emphasized natural resource management throughout
its existence. Currently in its third phase, NSDP 2014-2018 aims to balance the demands for
economic development and needs for conservation via a series of land and forestry reforms.
Forest management is strengthened through the National Forest Programme (NFP) 2010-2029
for improved management forests in the PFR, while the National Strategic Plan on Green
Growth and Development 2013-2030 seeks to develop regulatory frameworks and mechanisms
for carbon trading and strengthening the capability, preparation and implementation of climate
change adaptation measures, among other things. The NFP 2010-2029 defines the policy and
implementation strategies for the sustainable management of the nation’s forestry sector under a
series of programmes, including forest demarcation, classification and registration;
Conservation and development of forest resource and biodiversity; forest law enforcement and
governance; community forestry programme; capacity and research development; and

sustainable forest financing.

4.5.2. Drivers of forest cover change

The drivers of deforestation and forest degradation in Cambodia are the result of a complex
set of interrelated factors related to a pattern of economic development and resulting land-use
change in a context where state institutions still have limited capacity to enforce the existing
regulatory frameworks, exacerbated by incomplete land management systems and lack of
inter-ministerial coordination (Broadhead & Izquierdo, 2010). The REDD+ Roadmap
identified a series of direct drivers, including clearance for agriculture, settlement expansion,
infrastructure development, illegal logging, and unsustainable harvesting wood fuel, alongside a
large set of indirect factors related to the socioeconomic environment and governance
conditions both within and outside the forestry sector (Forestry Administration, 2010). Since
then, a number of reports have sought to quantify these drivers, and have pointed to the
relevance of SLCs, mining, large-scale infrastructure development, and unsustainable fuelwood
collection and charcoal production, and an incomplete and often overlapping land management
system (see Aruna Technology Itd, 2015; Delux & Van Rijn, 2015; GERES, 2015). Lack of up
to date and reliable primary data is a common concern across all studies, limiting the ability to
accurately assess the identified drivers. While rates of deforestation can relatively accurately be
measured using Remote Sensing (RS) attributing observations support to specific agents and

underlying causes requires information that is often absent. Nonetheless, findings from the
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various studies indicate that the dominant driver of deforestation has been the conversion of
forestland to large-scale agro-industrial plantations by private investors under Economic Land
Concessions (ELCs) (Banks, Sloth, Garcia, & Ra, 2014; Forests Trends, 2015; Lawson et al.,
2014). The dramatic increase in emissions resulting from deforestation since 2010 is likely a
consequence of an increase in forestland conversion and timber harvesting within sites allocated
for ELCs and agricultural expansion for cash crops. Forest disturbance resulting from the
expansion of monoculture plantations for rubber has been statistically linked to international
market price fluctuations, with the past few years seeing higher market prices , and
exceptionally high disturbance rates (Grogan, Pflugmacher, Hostert, Kennedy, & Fensholt,
2015).

Both MoE and MAFF have the authority to issue ELCs.? [Between 1996 and 2012, MAFF
and MoE allocated ELCs covering 1,55 mill. ha (Source: MAFF on 21 Jul 2016) and 470,000 ha
of Cambodia’s approximately (Source: MoE reported on 15 Sept 2015). The allocation of land
to ELCs halted with the implementation of Directive01l in 2012, although some forests within
existing ELCs are still largely intact, and conversion to inside these ELCs is expected to remain

for the coming years.

SLCs are a legal mechanism for redistributing land to for socioeconomic development.
There are two categories of beneficiaries of SLCs: (a) poor and landless families or families of
former military personnel, (b) communities requiring land for local development projects such
as physical infrastructure, for future population increase, and (c) issued land title to local people
(RGC, directive01). Although the procedural requirements for the granting and distribution of
SLCs have been in place since the 2003, the mechanism was not fully utilized until 2010.
[Between 2009 and 2013, government land allocated for SLCs 2,450,000 ha (Source:
MLMUPC declaration dated on 25 Jan, 2016)]. Due to an increasing scarcity of available land,
combined with an incomplete forest demarcation, SLCs often encroach on forestland and have
been linked to deforestation and forest degradation, although the aggregate impact is unknown.
Nevertheless, monitoring of both ELCs and SLCs are being conducted by RGC to ensure
alignment with laws and regulations. The National REDD+ strategy is envisioned to strengthen
this monitoring.

Under Directive01, RGC has accelerated land titling through the sporadic and systematic

land registration systems, in addition to implementing an “old policy, new action” initiative. A

2 .
Under the 2008 Protected Area Law and 2001 Land Law, respectively

3 2003 Sub-decree on Social Land Concessions

12



total of around 1.2 mill.ha of land titles have been distributed so far. The land registration
system and SL.C programmes are embedded with incentives for land clearance. Claimants must
prove occupation of land parcel for a minimum of five years, and SLC holders must abide by

conditions that include development of the land through agricultural cultivation.

4.5.3. Future

A number of trends in the national context point to continued high emission levels arising from
the land use and forestry sectors in the future. Strong economic growth is expected to continue,
and is likely to continue relying on extractive economic institutions in the land-use sectors for
the immediate future. Expansion of monoculture cropping is expected to grow as the
Cambodian government invests in strengthening commercialization for small-scale farmers and
enhancing linkages between large-scale agro-industrial plantations and surrounding
smallholders. Examples of relevant policies include the policy on “Promotion of Paddy Rice
Production and Milled Rice Export” and the ‘“National Rubber Development Strategy
2011-2020.”

Although the sector is currently underdeveloped, mining is expected to grow extensively in
the future with increased foreign investment and improved technology, with uncertain
implications for forests. An unknown area has been granted by MME for mining and mineral
exploration. Moreover, Investment in the construction of hydropower dams to supply the
population’s growing energy needs is growing, with numerous projects at varying stages of
development. These large-scale projects are regulated by the 2007 Concessions Law, without
effective mechanisms for ensuring of environmental and social safeguards, there is a risk that

logging and other illegitimate extractive practices will occur.

Many of the issues illustrated above illustrate the need for a well-functioning and effective
governance of the forestry sectors and coherent approach to policies within the land-use sectors.
Today, government reforms to align development priorities with conservation efforts and
inculcate coherence in land use are well underway. RGC’s submission of its Intended Nationally
Determined Contribution (INDC) in 2015 outlines Cambodia’s efforts at reducing greenhouse
gas emissions by sector. There is thus a growing recognition of the need for enhanced efforts at

climate change mitigation and adaptation.

As Cambodia graduates to Lower-Middle Income Country status in the near future (RGC,

2014), donor funding will dissipate and RGC will have to seek funding from other sources.
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Already by 2013, a larger share of Overseas Development Assistance took the form of
concessional loans compared to ODA grants (CDC, 2014). In 2012, of a total of USD 1.50
billion around USD 14 million and USD 7 million of a total of 1.5 billion USD for ODA were

committed to environment and conservation, and climate change, respectively.

Cambodia will continue to integrate into regional and global markets, with uncertain
implications for environmental conservation. As the ASEAN Economic Community is
consolidated, Cambodia’s forests could become increasingly threatened as economic hubs
become increasingly connected. On the other hand, further integration might be accompanied by

pressures for strengthened state regulations of the flow of goods across borders.

For these reasons and acknowledging the uncertainty of future impacts on emissions within
these sectors, averaging historical emissions over 2006-2014 represents a conservative approach

to FRL development.
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4.6. Approach for FRL establishment

Cambodia takes an approach based on historical average of net emission from
deforestation® for eight years from 2006 to 2014. The reason for the choice of this methodology
is due to the national circumstances outlined above and the fact that there are only three points
in time for activity data. Three data points (for two change assessments) are considered

insufficient to create a regression line for the predication of future trends.

4.7. Methodology
Historical emission estimates are developed based on the activity data from 2006 to 2014.

Annual CO? Emissions and Removals (tCO, / year) are calculated by the following equation;

_(Ct;—Cty)

AC
B (t2—ty)

ACO,=ACpx44/12

ACpg = annual change in carbon stocks in biomass (the sum of above-ground and
below-ground biomass) in land remaining in the same category (e.g., Forest Land
Remaining Forest Land), tonnes C yr-1

C t, = total carbon in biomass for each land sub-category at time t,, tonnes C

C t; = total carbon in biomass for each land sub-category at time t;, tonnes C

Ct (Total Emission) = Activity Data (A) x Emission Factor (EF)

44/12: Molecular weight ratio of carbon dioxide to carbon

(IPCC, 2006b)

4.8. Activity Data

Activity data explains the extent of human activities, in this case expressed in land use and
land use change maps. There are several historical forest cover maps in Cambodia; made in
1989, 1993, 1997, 2002, 2006, 2010 and 2014. However, there are inconsistencies in the
definition of forests and the forest classification before the 2006 data. Therefore, Cambodia

development of FRL, only the maps in 2006, 2010 and 2014 were used.

“Forest” and “Non Forest” classes were stratified according to newly defined land
use/cover classes by using the same LANDSAT images used in the original mapping. Land
use/cover class of each segment (polygon) was identified by visual interpretation of LANDSAT

images. Information such as maps made by FAO and Mekong River Commission and images of

* Net emissions from deforestation in this context includes degradation and enhancements in areas of forest land remaining forest land
but with changes in forest sub-categories, and removal of CO2 from the atmosphere through afforestation where other land uses are

converted to forest land
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Google Earth were also used as reference. The minimum mapping unit (MMU) of the Land

use/cover classes was Sha.

For consistency of the mapping procedure, LANDSAT 8 images were used to develop 2014
map. The segmentation technique was used in automatic polygon generation and then land
use/cover class of each segment (polygon) was identified by visual interpretation of LANDSAT

images. Google Earth images were also used as a reference.

Note: The detailed methodology to develop the activity data is described in Annex 3.

65.00%
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60.00% —_— 57.55%

55.00%
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45.00%

40.00%

2005/2006 2010 2014

Figure 4-1: Change of forest cover from 2006 to 2014 excluding rubber and oil palm
plantation as in the definition for REDD+
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Table 4-3: Forest Cover and land use statistics in 2006, 2010 and 2014

Classification 2006 2010 2014
Ha % Ha % Ha %
Evergreen forest 3,710,271 20.43% | 3,573,925 19.68% | 2,973,903 16.38%
Semi-evergreen forest 1,453,441 8.00% 1,391,117 7.66% 1,108,320 6.10%
Deciduous forest 4,613,417 | 25.40% | 4,498,397 24.77% | 3,480,532 19.17%
Flooded forest 597,355 3.29% 524,005 2.89% 481,078 2.65%
Forest regrowth 216,123 1.19% 249,341 1.37% 228,560 1.26%
Bamboo 129,837 0.71% 130,930 0.72% 130,678 0.72%
Mangrove 32,060 0.18% 31,443 0.17% 33,002 0.18%
Rear mangrove 27,519 0.15% 27,371 0.15% 25,906 0.14%
Pine forest 8,157 0.04% 8,157 0.04% 8,196 0.05%
Pine plantation 0 0.00% 11 0.00% 3,709 0.02%
Tree plantation 43,547 0.24% 17,214 0.09% 44,289 0.24%
Forest Area 10,837,260 | 59.64% | 10,451,911 | 57.55% | 8,518,173 | 46.90%
Oil palm plantation 35 0.00% 5,055 0.03% 36,311 0.20%
Rubber plantation 78,148 0.43% 137,307 0.76% 484,316 2.67%
Grassland 600,006 3.30% 473,281 2.61% 351,337 1.93%
Agriculture 1,000,634 551% | 1,275,444 7.02% | 2,787,413 15.35%
Paddy filed 3,668,981 | 20.20% | 3,859,452 21.25% | 4,133,474 | 22.76%
Rock 219 0.00% 668 0.00% 2,054 0.01%
Sand 8,304 0.05% 10,459 0.06% 40,581 0.22%
Built up area 37,435 0.21% 43,800 0.24% 328,820 1.81%
Village 248,126 1.37% 296,513 1.63% 42,166 0.23%
Water 438,410 2.41% 458,658 2.53% 813,839 4.48%
Wood shrub 1,248,649 6.88% | 1,148,126 6.32% 622,190 3.43%
Non Forest 7,328,947 | 40.36% | 7,708,763 | 42.45% | 9,642,501 | 53.10%
Total Area 18,160,674 | 100.00% | 18,160,674 | 100.00% | 18,160,674 | 100.00%
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4.9. Emission Factor

Emission factors (EF) are defined as CO2 emission per unit area induced by human
activities. Emissions are estimated by calculating the change of carbon stock per unit area
between two points in time. In FRL calculation, post-deforestation carbon stock is assumed to
be zero. Emission factors for Aboveground Biomass (AGB) changes between forest types and
changes between land use types are derived from the table below. Whereas Belowground
Biomass (BGB) is estimated following application of a ratio recommended for tropical forests
(IPCC 2003D).

Cambodia has never conducted a National Forest Inventory (NFI). Cambodia has recently
designed a NFI. When implemented, the NFI is expected to improve the national emission
factors. The post-deforestation carbon stock per unit of area is assumed zero because there is no

reliable data on the replacing land-use and regrowth at the moment.

Based on existing references, Cambodia selected following AGB for FRL establishment.

Detailed methodology is described in Annex 4.

Table 4-4: Estimation of above ground biomass (ton ha-1) by forest types in Cambodia

Forest type AGSB ton ha-1 C ton ha-1* | CO’ ton ha-1**
Evergreen forest 163 76.6 280.90
Semi-evergreen 243 114.21 418.77
Deciduous 85 39.95 146.48
Forest regrowth 75 35.25 129.25
Flooded 70 32.90 120.6
Tree plantation 100 47.00 172.33
Pine plantation 100 47.00 172.33
Mangrove 150 70.50 258.50
Rear mangrove 165 77.55 284.35
Bamboo*** 0 0.0 0

*0.47 was used as Carbon fraction (ton C /ton d.m.) from the default value in IPCC
(2006Db).

**QOne carbon equals 44/12 carbon dioxide.
References: CCEAP (2003), CFI (2008), IPCC (2006b), JICA TAT (2015), Sasaki et.al.
(2013), Sola et al. (2014), Tran (2015)

***Bamboo=0, mean that area land cover represented bamboo class are very small

Above ground biomass values for Evergreen, Semi-evergreen and Deciduous forests were
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estimated based on the estimation by Sola et al. (2014). Chave et al. (2005) equations were used

for the calculation.

-Dry zone (Annual rain < 1500 mm):
AGB=WDx(-2.187+0.916xIn(WDxDBH*xH)

- Moist zone (1500 mm < Annual rain < 3500 mm):

AGB=WDx(—(DB0 mm):xDBH*xH)

- Wet zone (Annual rain > 3500 mm):

AGB=WDx(~2.557+0.940xIn(WDxDBH’xH)

Where

AGB: Above ground biomass of trees
DBH: Diameter at breast height

WD: Wood density

H: Tree height

- Tree height was estimated with the local H-DBH model for trees (Sola et al., 2014)

H=1.3+9.303525xDBH"***!

-BGB was calculated from AGB using the following equation.

UBGSB (ton/ha of dry matter) = exp|[ -1.0587 + 0.8836 * In (UAGB)]

Variable: UAGB (Unit Above Ground biomass) (ton / ha of dry matter)
Application: tropical forests
(Reference: IPCC (2003b))
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5. Transparency, completeness, consistency and uncertainty of
information

Per decision 12/CP17 Guidelines for submissions of information on reference levels,
information provided in the FRL submission should include information that is Transparent,
Complete, Consistent and Accurate, for the purpose of allowing a technical assessment of the

data. The following information supports this.

S5.1. Transparency

Decision 12/CP.17 requires transparent and consistent information should be provided, that
is, information should be accessible by all relevant stakeholders and updated on a regular basis.
The data used for calculation of emission factors of the FRL will be published after completion
of the technical assessment. Also, the results of FRL are accessible by all relevant stakeholders
through developed web interface which will be updated when FRL is updated. This report will
also be open for public access. Key information is publically accessible on

www.cambodia-redd.org.

5.2. Completeness

Completeness in Decision 12/CP.17 means whether the provision of information allows for
the reconstruction of the FRL. Methods used are clearly described in the previous section and in
the annexes. Therefore, the FRL can be reconstructed. The data provided in the FRL is
complete to the extent possible and intentions to improvements are outlined in the separate
section and in chapter 7 Plan for FRL improvement. Raw data for emission factors and activity

data are available upon request from the REDD+ secretariat, Cambodia.

5.3. Consistency

Decision 12/CP.17 requires that the forest reference levels shall maintain consistency with
anthropogenic forest related greenhouse gas emissions by sources and removals by sinks as
contained in the country’s national greenhouse gas inventory (GHG inventory). As described in
chapter 1.2 Cambodia’s initial FRL development reflecting improvements in methodologies and
capacities to assess activity data, emission factors and emission/removal estimates. The FRL
historical period covered does not overlap with the earlier GHG inventories, future planned

GHG inventories are set to be consistent with the improvements reflected in the FRL.
5.4. Accuracy

5.4.1. Accuracy of Emission factors
In Cambodia, no nationwide forest inventory has been conducted. Although localities were
limited, 39 PSP and above 474 REDD+ related project and 528 community forest survey data

were collected for calculation of emission factors for main forest types, Evergreen,
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Semi-evergreen and Deciduous forest. Coefficient of variation (CV) for those forest inventory
data ranges from 0.99 % to 1.47%. These relatively high values of CV are expected to decrease
by conducting the National Forest Inventory (NFI) in the future. For other forest types, emission
factors will also be improved through the NFI.

5.4.2. Accuracy of Activity Data

Accuracy assessment of the original 2006 and 2010 forest assessment map was performed
by Geographic Resource Analysis & Science A/S (GRAS). The report was compiled as
Accuracy Assessment Report (draft final). Overall accuracy of the five classes — Evergreen
Forest, Semi-evergreen forest, Deciduous Forest, Other Forest and Non-Forest, was 74% of
2006 map and 85% of 2010 map.

New accuracy assessment of the upgraded 2006 map and 2010 map was performed after
the completion of the initial classification edit. The accuracy assessment of 2014 map, total
number of accuracy assessment points was calculated by using the same Congalton & Green
formula and distributed for each class in proportion to the area of each class. Overall accuracy
of the 22 classes was 81.23% with kappa 79.49% (Annex 3).

Furthermore, Cambodia is currently undertaking an accuracy assessment of change of land
use change data between 2006 and 2010, and between 2010 and 2014. The results are expected
to be made available to the technical assessment team and part of future FRL submissions once

available.
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6. Plan of FRL improvement
The FRL submission presented in this report is thought to best reflect current
methodologies, data and capacities to assess activity data, emission factors and

emission/removal estimates, with an intention to improve future FRL submission.

The initial FRL is based on activity data between 2006 and 2014; it is envisioned that
future FRL submissions include updates of the land use/cover data. It is planned to produce land

use/cover map every two years from 2016.

Accuracy of data in the initial FRL based on activity assessment performed for
individual maps it is envisioned that an assessment of the accuracy of land use changes

will be performed in the future.

Improvements in both emission factors and activity data are expected through
implementation of Cambodia’s first NFI. The data in Sola et al. (2014) used assessing the AGB
of Evergreen, Semi-evergreen and Deciduous forest are based on a collection of data from

several locations, but do not represent a systematical assessment of forest in Cambodia.

An allometric equation is used to calculate dry weight, above ground biomass of a tree
from easier-to-measure characteristics such as tree diameter or height. For the initial FRL
development, general allometric equations were used. However, tree forms differ from one
species to another, and therefore so would tree biomass and allometric equations. Country

specific allometric equations will be developed to increase reliability

Recent studies show that wood density is an important predictor of tree biomass (Chave et
al., 2014). Available methodologies and associated cost for measuring it in forest inventories are
huge constraints but average wood density at tree species level can be used without creating bias
(Fayolle et al., 2013). Therefore, developing a table of wood density values at species level

would improve biomass estimates (Sola et al., 2014).

Overall consistency between FRL submissions and National GHG reporting is strengthened
by the establishment of a REDD+ database. All information and subsequent updates in
information are stored in the database, allowing for improvement of consistency between

various submission reports.
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Annex 1 Emission/Removal Calculation Tables
Table 1: Forest Area Change Matrix between 2006 and 2010(ha)

3,560,063.5

171.6  1,384,195.9

4,477,380.9 9.7

128,795.8

o
=
=
Q
B
<
d
>

Year 2010(Ha)

144,521.1
65,733.4
0.0
132,627.8
1,029.8

789.5

432 824.5

471,842.1

20.4
7.5
13,371.6 6,765.9

20,894.0 2,104.8 320.7 828.5 52,1353

592.2

190,385.9

161.5

49,137.1

124,920.9
25,164.5
35,321.3

0.0

5,549.2 109  7,177,829.2

1,391,117 - 4,498,397 130,931 31,443 27,371 524,005 249, 34” 17,214

26

1,453,441

00



Table 2: Forest Living Aboveground Biomass Carbon Stock of 2006

------------ -

E 272,736,465 1,548 353,195 80,892 11,071,761
19,598 158,089,014 0 ; 375214 4808 7,507,412
n 0 0 383360 0 0 0 0
n 0 0 178871367 44,528 : 5,298,481
150 70.50
n Y g g g g 7 165 77.55
o
S 2,187,700 2,834 0 0 55,660 70 32.50
; 75 3525
3 7,042 2,053,733 0 3350 63,940 30 100 47,00

0 0 15,523,605 19,483 0 4,109,898

0 719 6,711,103 9,778 887,049

353 7,591 376,653 ,660, : 3% AGB value is integar.

t AGB/ha= 047 t C/ha
0 0 0

-----—--------

= o
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Table 3:Forest Living Aboveground Biomass Carbon Stock of 2010

Forest Type Year 2010

---—“-----“- =

- 272,736,465 162,513 49,627

- 13,146 158,089,014 0 503 0 0 0 0 115807 1979 0 0
- 0 0 383360 0 0 0 0 0 0 0 0 0
- 0 0 0 178,871,367 0 0 651 0 39,290 106,953 0 0
- 0 0 0 0 0 0 0 0 402 0 0 0
- 10,994 6,304 0 0 0 2,187,700 3,118 0 0 0 0 0
- 0 8,874 0 0 0 6,401 | 2,053,733 0 1,523 0 0 0
- 0 0 0 0 0 0 0 15,523,605 20,875 0 0 0
- 13,399 674 0 3,324 0 0 845 671 6,711,103 13,038 0 0
- 0 1,907 0 1,043 0 0 0 247 5693 376,653 0 0
- 0 0 0 0 0 0 0 0 0 0 0 0
- 1,024,398 772,733 0 834,715 0 22,609 64250 1715251 1,732,083 260,812

B0y - e - 2216710 yio74 | 8789288 | 309,063 --

Carbon Density

76.61 114.21 47.00 39.95 0.00 70.50 77.55 32.90 35.25 47.00 47.00

t C/ha
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Table 4: Forest Living Aboveground Biomass Carbon Stock Change Matrix between 2006 and 2010

Year 2010

--ﬂ“ﬂ----ﬂ-

1,548 190,682 31,265 11,071,761 11,295,256 45.7%

€

259,407 2,830 7,507,412

5,298,481

55,660

63,940

—

4,109,898

)
=

887,049

=
=

1,660,101

NF -1,024,398  -772,733 -834,715 -22,609  -64,250 -1,715,251 -1,732,083  -260,812 -512
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Table S: Forest Living Aboveground Biomass CO2 Emission / Removal Matrix between 2006 and 2010

Year 2010
Forest Ty Total
e [ s [ e | o 1 8 | ™ | wm | F ] F [ T [ P [ N |
1] 0 1] 1]

0 5674 i 1] £33.167 T4 633 0 40,536,453
23658 0 ] 35160 0375 0 27527176

0 0 1] 0 1] 0

204,026

234,447

Y ear 2006

-
]

15,069,625

-
4

3.252.512

=]

675 388 £.087.037

0 0 1] 0

=
5

-3.756.127 -2.833.356 -3.060.623 3280 -236.504 -6.289.255 -6.350.370 -356.312

Total

CO; Emission for 4 years from 2006 to 2010 without emissions from forest conversion to forest plantation
CO, Removal for 4 years from 2006 to 2010 without emissions from forest conversion to forest plantation

CO, Emission / Removal for 4 years from 2006 to 2010 without emissions from forest conversion to forest plantation

Annual CO, Emission / Removal from 2006 to 2010 without emissions fi orest conversion to forest plantation
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Table 6: Forest Living Belowground Biomass Carbon Stock of 2006

Forest

Year 2006

)

Z,

3,586 28,929,694
0 , 0

36,983,166

=

=

=

0

0
423,576
1,348

0

67,725

68,663

0

0 0

549 0
393,268 0 642
0 3,284,021 4,122
1,408,856

1,541

0

15,511

880

0

100 52,297,333

2,123,015
1,373,828
0
1,095,506
0

10,777
12,244
869,449

186,217

336,965

Total (t C)

54,503,881

0.3%

. IS
g SIS

130 084,045 O%

= --------------
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t BGBlha t Ciha

325 14639
44,45 2090
20.30 5.54
17.58 8.26

0.00 0.0
29.04 1365
3159 14.85
14.81 E.96
1574 7.40
20.30 954
20.30 954

0.00 n.oo

BGE is estimated from AGE based on
Carinz et al (1937) in IPCC [2003).

t BGEha= 0.47 t Clha
C walue is round off to two decimnal
places.



Table 7: Forest Living Belowground Biomass Carbon Stock of 2006

_--ﬂ“ﬂ----ﬂ-

52,297,333 34,116 10,073

2,521 28,929,694 24,311 402

0 \ 0 0 0
36,983,166
84
423,576 0
1239 393268 0 320
0 0 3,284,021 4382
0 142 1,408,856
52 1,195

0 0

196,429 141,407 172,584 5 12,303 362,862 363,615

=3
=
o
=3

Carbon Density
14.69 20.90 9.54 8.26 0.00 13.65 14.85 6.96 740 954 954  0.00

t C/ha
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Table 8: Forest Living Belowground Biomass Carbon Stock Change Matrix between 2006 and 2010

Year 2010

33,609 5,438 2,123,015

44,352 478 1,373,828 EEEICRIE

1,095,506

o

10,777

o
=
=3
Q
-
<
o
>~

12,244

)

869,449

=

186,217

336,965

NF -196,429  -141,407 -172,584 -4,378  -12,303 -362,862 -363,615 -52,939 -104

Total
--- .
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Table 9: Forest Living Belowground Biomass CO2 Emission / Removal Matrix between 2006 and 2010

Year 2010

Fores e -—-‘-__-_-____-3-_

1.088 0 123.233 13,939 0 7.784,388
0 0 162 E22 1754 0 5.037 370
i] i] i]

Y ear 2006

n

0 208793

n

=232 - : 682,737

—
b=

-B36 122 fl . 1235539

0 0 0 0

=
5

720,233 -518,433 -632,810 -16. -45.112 -1330,433 -1333.253 -134.11

Total

CO, Emission for 4 years from 2006 to 2010 without emissions from forest conversion to forest plantation
CO; Removal for 4 years from 2006 to 2010 without emissions from forest conversion to forest plantation
CO; Emission / Removal for 4 years from 2006 to 2010 without emissions from forest conversion to forest plantation

Annual CO, Emission from 2006 to 2010 without emissions from forest conversion to forest plantation

Annual CO, Removal from 2006 to 2010 without emissions from forest conversion to forest plantation t CO,/yr

Annual CO, Emission / Removal from 2006 to 2010 without emissions from forest conversion to forest plantation 81,276 t CO,/yr
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Table 10: Forest Living Aboveground Biomass CO2 Emission / Removal Matrix between 2010 and 2014
Emission and removal for 2010-2014 was calculated in the same manner with the 2006-2010 AGB and BGB emission/removal as shown

above. Summary of emissions/removals for 2010-2014 are shown below

Year 2014

o e __--_-_-_-____“_

E,829,405 351.3M E.0E9 167,323,778

w

4,710,461 335,408 22598 122,854,346
0 0 0
208,821 -325,365 1610
-77.524 0 0

0 0 1] 453,794

Y ear 2010

0 X X k A 0 2,378,076

m
e

0 0 -15. 14,119,492

-n

-796.547 -351,565 25, , -3, -20, A -31. - 18,477 541

b

-1.205 -4, 066 132 A 0 330,445

0 0 0 0

-11.063.462 -10.567, 117 -6, -21066,237 -7E3. 2,239, -A077. -7.587.272 -2.2055 654 -G00.047

CO; Emission for 4 years from 2006 to 2010 without emissions from forest conversion to forest plantation

CO, Removal for 4 years from 2006 to 2010 without emissions from forest conversion to forest plantation _

CO, Emission / Removal for 4 years from 2006 to 2010 without emissions from forest conversion to forest plantation 438,276,760

Annual CO, Emission from 2006 to 2010 without emissions from forest conversion to forest plantation 5,35 3,908 t CO,/yr

Annual CO, Removal from 2006 to 2010 without emissions from forest conversion to forest plantation _ t COy/yr
Annual CO, Emission / Removal from 2006 to 2010 without emissions from forest conversion to forest plantation 109,569,190 t CO,/yr
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Table 11: Forest Living Belowground Biomass CO2 Emission / Removal Matrix between 2010 and 2014

D -_--_E-___“_
| E | 0 1810 0 14,368 a0 25 0 120373 51103 1056 32084405
- 0 0 0 0 5315 0 0 0 805,360 £6,833 3820 22481883
“ 0 0 0 0 0 0 0 0 0 0 0
“ 488 0 0 0 203 0 0 0 38.210 53074 292 34495202
ﬂ 0 0 0 0 0 0 0 0 6275 0 0

gl M | 0 0 0 0 0 0 3% 0 0 0 0 23,024

E “ 31 0 0 0 1704 1819 0 0 17510 1772 0 455,376

g 0 0 0 0 0 0 0 0 2884 0 0 2936981
140,450 E2E92 0 4537 5,723 583 3544 1057 0 744 6 3878973
21 £87 0 24 0 0 0 0 1843 0 0 188,961
| Po | 0 0 0 0 0 0 0 0 0 0 0
2100424 1333743 1389 4355522 148,298 457 850

Tota --------

CO; Emission for 4 years from 2006 to 2010 without emissions from forest conversion to forest plantation

CO, Removal for 4 years from 2006 to 2010 without emissions from forest conversion to forest plantation

CO; Emission / Removal for 4 years from 2006 to 2010 without emissions from forest conversion to forest plantation

Annual CO, Emission from 2010 to 2014

Annual CO, Removal from 2010 to 2014

Annual CO, Emission / Removal from 2010 to 2014
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Annex 2 Description of land use/cover types

No Land cover class ID Description
1 | Evergreen forest E | Areas covered by trees maintaining their leaves during the whole year.
2 |Semi-evergreen forest | Se | Contain variable percentages of evergreen and deciduous trees.
3 | Deciduous forest D |Comprised of dry mixed deciduous forest and dry Dipterocarp forests
4 |Bamboo B | Areas dominated by bamboo
5 | Wood shrub Ws | Areas dominated by evergreen and deciduous woodland with a height less
than 5 meters
6 |Mangrove forest M | Areas dominated by Mangroves i.e. coastal salt tolerant species
7 |Rear Mangrove Mr | Mostly growing in coastal zone after mangrove spp. Salt tolerant species but
only infrequent floods
8 | Rubber plantation Rp | Areas currently supporting, and areas reserved for, rubber plantation
9 |Flooded Forest Ff | This forest type is found in Tonle Sap Lake. Most of the forests are low and
disturbed. In many cases, there is only a mosaic remaining
10 | Forest Regrowth Fr | Areas of naturally regenerated forest where there are clearly visible indication
of human activities such as selective logging, areas regenerating following
agricultural land use, areas recovering from human induced fire, etc.

e Include forest where it is not possible to distinguish whether planted
or naturally regeneration.

o Include forests with mix of naturally regenerated trees and
planted/seeded trees, and where the naturally regenerated trees are
expected to constitute more than 50 percent of the growing stock at
stand maturity.

e Include abandoned forest land and bare land which will regrow into
forest within ten years

11 | Pine Forest P |The area dominated by coniferous trees which is natural pine forest

12 | Pine plantation Pp | The area domunated by pine tree plantation

13 | Oil palm Po | The area dominated by oil palm tree.

14 | Tree plantation Tp | This class includes the following type: teak, eucalyptus, acacia, jatropha and
others.

15 | Paddy Field Hr | Paddy field is a flooded parcel of arable land used for growing semiaquatic
rice.

16 | Crop Land Hc | This category includes arable and tillage land, and agro-forestry systems
where vegetation falls below the thresholds used for the forest land category

17 G |Grasslands are characterized as lands dominated by grasses rather than large

Grassland shrubs or trees. It is crucial that the rainfall is concentrated in six or eight

months of the year, followed by a long period of drought when fires can occur.

18 | Built-up area Bu | The patch of land with building and construction

19 | Village Bt | The patch of land with houses and garden surrounding house.

20 |Rock R |Land of naturally exposed rocks or strip mines, quarries and gravel pits.

21 | Sand S |In general, land of sand having thin soil or sand including deserts, dry salt
flats, beaches, sand dunes.

22 | Water W | Area of fresh and sea water
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Annex 3 Detailed methodology for acquiring activity data

1. Preparation of maps for FRL calculation

As of 2011 when Cambodia started its REDD+ readiness activities, maps showing forest cover of
Cambodia were available for the year 1965, 1993, 1997, 2002, 2006 and 2010. Historically, the maps

were made by interpreting satellite images printed on paper. From the 2002 map production, on-screen

digitizing method using GIS software was introduced. The classification system and forest definition

thresholds were not consistent for these maps (Brun, 2013)

Cambodia planned to establish its initial Forest Reference Level (FRL) by around September

2015 and in order to achieve this goal, development of a 2014 base map was initiated. For historical

data existing maps were envisioned to be used as long as consistency could be warranted. These

historical maps had the following issues as base for activity data for FRL establishment:

The historical maps used various classification systems

Before (2002) the forest cover threshold was 20% whereas the FRL forest definition is
using a 10% threshold.

Accuracy assessment was performed for the 2006 and 2010 maps only. That is, only
these maps are suitable to be used in FRL establishment.

Rubber and oil palm plantations, which are excluded from the Cambodia’s forest
definition for REDD+, were included in Other Forest class and were not separated in
most historical data.

Non-forest area is not stratified

To deal with these issues, the following measures were taken:

Comparison of the classification and forest definitions used in historical maps and
those used for FRL establishments

Review land use/cover classes of 2006 and 2010 maps to make them consistent with
six land use/cover categories defined by IPCC.

Stratify Other Forest and Non-Forest classes of the 2006 and 2010 maps according to
the new land use/cover classes and also exclude rubber and oil palm plantation classes

from forest category.

Forest Definition for REDD+

The forest definition for REDD+ follows the definition of the National Forest Programme while

rubber and oil palm plantation classes are excluded from the definition of forest. Forest under the

REDD+ programme refers to a unit of an ecosystem in the form of wetland and dry land covered by
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natural or planted vegetation with a height from 5 meters on an area of at least 0.5 hectares, and
canopy crown cover of more than 10%. Area also included in the REDD+ programme are forest

regrowth.

The land cover/use classification of Cambodia presents in 22 classes, including 9 classes of
natural forests, 2 classes of plantation forest, 11 classes of non-forest, covering all 6 IPCC land use
categories. Name of the 22 classes and description are in Annex 2 and the comparison of the land use

class with the class of IPCCC category are show in the Table 1..

Table 1. Comparison of land use/cover classes

0Old (2006/2010) class New class IEE gu}dellge
classification
1 Evergreen forest 1 Evergreen forest Forest land
2 Semi-evergreen forest 2 Semi-evergreen forest
3 Deciduous forest 3 Deciduous forest
4 Bamboo 4 Bamboo
5 Wood shrub dry 5 Wood shrub Other land
6 Wood shrub evergreen
7 Other forest 6 Mangrove forest Forest land
7 Rear mangrove
8 Rubber plantation Cropland
9 Flooded forest Forest land
10 Forest regrowth
11 Pine forest
12 Pine plantation
13 Oil palm Crop land
14 Tree plantation Forest land
8 Non-forest 15 Paddy field Cropland
16 Crop Land
17 Grassland Grassland
18 Built-up area Settlement
19 Village
20 Rock Other land
21 Sand
22 Water Wetland

The 22 land cover classes are based on physiognomy or biophysical appearance that are sensed by
remote sensing data used (Landsat at 30m) and LCCS3 was used as a guiding tool to develop the

classification.

3. Map production method

a. 2014 mapping
Unlike 2006 and 2010 mapping, all of the forest and non-forest areas were segmented for
the 2014 mapping. The land use/cover classes of polygons generated by the segmentation

process were identified by visual interpretation of LANDSAT images.

Several ancillary datasets (including boundary of forest plantation, Social Land

concession, Economic land concession, and location of hydropower dams) were utilized during
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the process of delineation, to catch additional information valuable for classification. Directive
001 land was classified as agricultural land because it was allocated for agricultural use, and
SLC holders must abide by conditions that include development of the land through
agricultural cultivation. The majority of lands have already been cleared, and it is reasonable
to assume that all the Directive 001 land is converted to agricultural area in a very short

period.

The procedure for the 2014 mapping is explained in Figure 1.
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Figure 1: Procedure for develop Land Use/Cover 2014 Mapping

b. 2006 and 2010 map upgrading

“Other Forest” and “Non Forest” classes of original 2006 and 2010 maps were stratified
according to newly defined land use/cover classes (Table 1) by using the same LANDSAT images
used in the original mapping. In the stratification, segmentation technique was used. Land use/cover
class of each segment (polygon) was identified by visual interpretation of LANDSAT images.
Information such as map made by FAO and Mekong River Commission and images of GoogleEarth
were also used as reference. Land use/cover class of minimum mapping unit (MMU) of Other Forest
and Non Forest classes was Sha while forest area data with a MMU of 25Ha was checked during

correction stage to minimize inconsistency (See quality assurance and consistency).
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Figure 2: Procedure for upgrading Land Use/Cover 2010 Map

¢. Quality assurance and consistency

New map of 2014 and upgraded maps of 2006 and 2010 were prepared for the purpose of
obtaining land use/cover change information between 2006-2010 and 2010-2014. While the accuracy
of each of the three maps is important, it is also important that land use/cover change information

derived from the three maps is accurate.

To eliminate miss interpretation completely, thorough inspection of generated polygons is
required. However, it is not practical to do this. Alternative method for checking is to identify land
use/cover change patterns which are considered not likely and inspect land use/cover class of
identified polygons. Process of land use/cover change pattern inspection is divided into three

steps as shown in Figure 3.

42



2006-2010-2014
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2" step: extraction of unlikely land
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forest class change (Table 3) editing

Figure 3: Procedure of quality assurance

In the 1st Step, map data of 2006, 2010 and 2014 were merged (intersected) into one file by
using GIS.

In the 2nd Step, polygons with one of the following two land use/cover change pattern were

selected.

F(2006)-NF(2010)-F(2014)
NF(2006)-F(2010)-NF(2014)

These two patterns were selected because it is unlikely that NF changes to F within a short period
of time such as 4 years. However, if F is actually Forest Regrowth, NF to F change could be possible.
So, for further inspection of land use/cover change, land use/cover classes belonging to Forest are

divided into two groups as shown on Table 2.
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Table 2. Grouping of forest classes into PF and TF

Permanent forest classes (PF) | Temporary forest classes (TF)

Evergreen forest (E) Forest regrowth (Fr)
Semi-evergreen forest (Se) Tree plantation (Tp)
Pine forest (P) Rubber plantation (Rp)
Deciduous forest (D) Oil palm plantation (Po)
Mangrove (M) Pine plantation (Pp)
Rear Mangrove (Mr)

Flooded forest (Ff)

Bamboo (B)

For the purpose of above grouping, Permanent Forest class is defined as those forests where their
conditions continue for a long time if there are no anthropogenic or natural disturbances. Temporary
Forest class is defined as those forests where their conditions change in relatively short period such as

a few years to a few decades.

Then, as shown on Table 3, F-NF-F and NF-F-NF patterns were divided into 6 sub-patters. And
among the 6 land use/cover change patterns, 3 patterns were considered as unlikely change. And,
polygons which belong to one of these 3 patterns were extracted. The extracted polygons were
stratified by the decision criteria, and the classes of polygons were inspected and corrected based on

the class assignment procedure set for each decision criterion.
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Table 3. Pattern of unlikely land use/cover change

Forest (F)/ Foresttype | Unlike | Decision criteria | Decision Class assignment procedure Magnitude
non-forest (NF) change liness No. of | Totalarea | % of country
change polygon (ha) area

F(2006)-NF(2010)-
F(2014)

TF(2006)- No
NF(2010)-
TF(2014)
PF(2006)- No
NF(2010)-
TF(2014)

NF(2006)-F(2010)-
NF(2014)

NF(2006)- No

TF(2010)-
NF(2014)

In the 3rd step, change patterns F(2006) — F(2010) — F(2014) were divided into 8 sub-patterns
and 4 of them were labeled as unlikely change as shown in Table 4. And, polygons which belong to
one of these four patterns were extracted. The classes of extracted polygons were inspected and

corrected based on the class assignment procedure set for each unlikely forest type change.

Table 4. Pattern of unlikely change among forests

Permanent forest (PF)/ Forest type change Unlike Class assignment procedure Magnitude
Temporary forest (TF) liness No. of | Total area | % of country
change polygon (ha) area
F(2006)-F(2010)-
F(2014)

PF(2006)-PF(2010)-TF(2014) | No

PF(2006)-TF(2010)-TF(2014) | No
TF(2006)-TF(2010)-TF(2014) | No
PF(2006)-PF(2010)-PF(2014) | No

Inconsistency among non-forest classes was not checked because, for the calculation of initial

FRL of Cambodia, carbon stock of non-forest classes was considered as zero.
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There are two possible reasons for unlikely changes. One is miss interpretation of satellite images.
The other is caused by different Minimum Mapping Units (MMU) used in new 2014 map and those
used in upgraded 2006 and 2010 maps. MMU of the 2014 map is Sha while the MMU of 2006 and
2010 map for forest land was 25ha. As shown in Figure 4, a small patch of land which is less than
25ha and larger than Sha could not be captured in 2006 and 2010 maps but captured in 2014 map. In
the inspection and correction stage the use of different MMU was considered as a potential cause of

unlikely change.

2006 (25ha MMU) 2010 (25ha MMU) 2014 (5ha MMU)

Figure 4. Unlikely land use/cover change caused by inconsistent MMU

In the 4th Step, target of inspection was F(2006)-F(2010)-NF(2014) change pattern. This is
because there was possibility that small openings (non-forest areas) within forest class were not

identified on 2006 and 2010 maps because of larger MMU.

First, Non-Forest areas on 2014 map were selected. Then, the selected Non-Forest areas which
were classified as Forest on 2006 and 2010 maps were extracted. And among the extracted areas, areas
which could be Non-Forest were identified by using Normalized Difference Vegetation Index (NDVI).
And finally, 2006 and 2010 land use/cover class of the identified areas was determined by interpreting
LANDSAT images.

F(2006-PF)-F(2010-PF)-NF (2014) :The area of NF class ( <25ha and >5ha) in year 2014 were
selected. Then, the selected Non-Forest areas which were classified as Forest on 2006 and
2010 maps were extracted. And among the extracted areas, areas which could be Non-Forest
were identified by using Normalized Difference Vegetation Index (NDVI) generated from
LANDSAT (resolution 0.09 ha) used in the mapping. And finally, 2006 and 2010 land use/cover

class of the identified areas was determined by interpreting LANDSAT images.

Note: If identified land is more than Sha, then, LANDSAT images of 2006, 2010 and 2014 were
checked and correction of land use/cover class was made if necessary. If the size of the identified land

is less than Sha, they were corrected automatically based on the class assignment procedure set for
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each land use/cover change pattern.

4. Accuracy Assessment

a. 2006 map

Accuracy assessment of the original 2006 forest assessment map was performed by Geographic
Resource Analysis & Science A/S (GRAS). The report was compiled as Accuracy Assessment Report
(draft final) (2007). Overall accuracy of the five classes — Evergreen Forest, Semi-evergreen forest,

Deciduous Forest, Other Forest and Non-Forest, was 74%.

b. 2010 map

Accuracy assessment of the original 2010 forest assessment map was performed by GRAS.
Overall accuracy was around 85%. After upgrading of the 2010 map and initial editing the Forestry
Administration continued to check consistency among the three maps — 2006, 2010 and 2014 — and
made necessary correction. The accuracy assessment was performed after the completion of

consistency check and editing.
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Number of accuracy assessment points was calculated by using a formula of Congalton &

Green (Congalton, R. G. and Green, K., 2009) presented below.

n = B/4b*2
where
Confidence level (95%) o) 0.05
Number of class K 22
upper (a/x) x 100th
ercentile of the x2

Io')listribution withxl B D151

degree of freedom
Desired precision b 5% (0.05)

hence

n=B/4b*2=9.3151/ 4 x (0.05)*2 = 932

While the calculated total number of the point was 932 minimum 50 points were assigned for

each class where possible.

First, total 932 points were distributed to each land use/cover class in proportion to the area of
each class. And minimum number of the assessment points was set as 50. If calculated number of the

assessment point was less than 50, it was replaced by 50 to determine temporary number of the points.

On the other hand, Forestry Administration decided that accuracy assessment points should be
selected among from national forest inventory (NFI) points, which cover Cambodia in a systematic
way with a fixed distance. Based on this condition, number of NFI points included in each land

use/cover class was calculated and compared with the temporary number of the points.

If the number of NFI point is less than the temporary assigned number, it was replaced by the
number of NFI points. Table 4 shows the number of the calculated accuracy assessment points. As the

result of the adjustment described above, total number of the accuracy assessment point was 1233.
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Table 4 Accuracy assessment points for each land use/cover class for 2010 map

Class Area (km2) % Calculated | Temporary | NFI Point Final
Number of | number included in | Number
points polygon of points

Bamboo 1,280.99 | 0.71% 7 50 40 40

Village 2,948.46 | 1.62% 15 50 108 50

Built up area 437.03 | 0.24% 2 50 14 14

Deciduous 45,115.69 | 24.84% 232 232 1234 230

Evergreen 36,512.05 | 20.11% 187 187 1018 183

Flooded forest 5,126.93 | 2.82% 26 50 306 50

Forest regrowth 2,5634.33 | 1.40% 13 50 70 50

Grass land 5,132.26 | 2.83% 26 50 238 50

Agriculture 11,824.51 | 6.51% 61 61 379 65

Paddy field 38,466.57 | 21.18% 197 197 1530 198

Mangrove 314.43 | 0.17% 2 50 34 40

Rear mangrove 274.36 | 0.156% 1 50 30 29

Pine forest 81.29 | 0.04% 0 50 2 2

Oil palm 50.35 | 0.03% 0 50 3 3

Rock 6.92 | 0.00% 0 50 0

Rubber 1,117.87 | 0.62% 6 50 32 36

Sand 100.04 | 0.06% 1 50 4 4

Semi-evergreen 14,132.79 | 7.78% 73 73 398 71

Tree plantation 170.61 | 0.09% 1 50 7 5

Water 4,561.38 | 2.51% 23 50 236 50

Wood shrub 11,392.86 | 6.27% 58 58 426 58

181,590.57 | 100.00% 932 6105 1,233

For the selected accuracy assessment points, their land use/cover class was interpreted

on

AVNIR2 images of ALOS satellite. Then, the result of the interpretation was compared to the land

use/cover class of the upgraded 2010 map. The overall accuracy assessment of upgraded 2010 map is

73.97% with the kappa accuracy is 70.98%. The result of the accuracy assessment is summarized as a

confusion matrix as presented in Table 5.
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Table 5 Confusion matrix of upgraded 2010 map

Verificaiton Result

Land use/cover

classes E Se |P Fr |B M M |Ff |[Tp |Rp |Po |Hc |Hr |G Wws |w |[Bu Bt |[s Sum |User Acc.
E 165 8 1 1 1 4 1 2 183| 90.16%
Se 15 34 12 1 1 1 71| 47.89%
P 2 2| 100.00%
D 31 169 13 1 2 1 230 73.48%
e |Fr 29 2 11 10 50| 58.00%
§ B 12 1 5[ 15 1 1 1 45| 33.33%
5 36 1 1 40| 90.00%
8 |mr 1 4l 20 1 29| 68.97%
@ Ff 39 1 5 5 50| 78.00%
O |Tp 5 5| 100.00%
Rp 1 33 1 1 36| 91.67%
Po 2 1 3| 66.67%
He 2 1 50 6 4 2 65| 76.92%
Hr 1 1 169 15 198| 85.35%
G 2 1 1 30 5 50| 60.00%
Ws 1 5 1 2 12 3l 25 1 58| 43.10%
W 2| 45 50 90.00%
Bu 1 1 1 11 14|  78.57%
Bt 1 1 16 2 30 50| 60.00%
S 1 3 4| 75.00%
Sum 206| 75 2| 190 42| 15| 40| 20| 43 5/ 35 2| 108 213| 46| 70| 56| 11| 51 3| 1233| 16.71%

Prod.Acc. | 80%| 45%| 100%| 89%| 69%| 100%| 90%| 100%| 91%| 100%| 94%| 100%| 46%| 79%| 65%| 36%| 80%|100%| 59%| 100%
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c. 2014 map

Just like the accuracy assessment of the upgraded 2010 map, total number of accuracy assessment
points was calculated by using the same Congalton & Green formula and then they were distributed
for each class in proportion to the area of each class. Then, actual number of the points was adjusted in
the same manner with the 2010 map accuracy assessment. Total number is 1252. Their location is

shown in Figure 4.

All procedures in the sampling strategy follow the methodology described by Congalton & Green
(1999, 2009), which is the most commonly used procedure for accuracy assessment of maps derived

from remote sensing.
A summary table of the sample selection has shown in Table 6.

212 of the 1252 points were visited in the field. Remaining 527 points were checked on satellite
images — 165 on Rapid Eye images, 527 using Google Earth high resolution images and 348 by careful
visual interpretation of LANDSATS images.
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Table 6: Summary of samples used in the accuracy assessment of the 2014 land use and land

cover assessment

Area Number of sample
ID Class LU/LC Field Google
Ha % Rapid eye Landsat 8 | Total
Collection earth
1 Evergreen Forest 3018031 16.62% 1 36 43 73 153
2 Semi Evergreen forest 1146937 6.32% 2 23 10 24 59
3 Deciduous Forest 3662553 20.17% 14 65 32 80 191
4 Pine Forest 8161 0.04% 2 2
5 Flooded Forest 478768 2.64% 6 29 7 5 47
6 Bamboo 137852 0.76% 4 15 4 17 40
7 Forest Regrowth 245348 1.35% 8 26 1 11 46
8 Mangrove 32898 0.18% 2 14 15 5 36
9 Rear mangrove 27072 0.15% 1 7 14 3 25
10 | Pine Plantation 3751 0.02% 1 1 1 3
11 | Tree Plantation 49237 0.27% 10 2 4 16
12 | Oil Palm Plantation 34107 0.19% 2 1 9 12
13 | Rubber Plantation 482822 2.66% 15 10 7 18 50
14 | Paddy field 4122259 22.70% 72 120 4 20 216
15 | Agriculture 2538572 13.98% 24 60 11 38 133
16 | Wood shrub 629303 3.47% 12 19 5 9 45
17 | Village 339941 1.87% 20 24 1 2 47
18 | Builtup area 42864 0.24% 11 3 0 14
19 | Grassland 345826 1.90% 5 22 4 15 46
20 | Rock 2141 0.01% 1 1
21 | Sand 44311 0.24% 2 9 2 3 16
22 | Water 767932 4.23% 2 40 2 10 54
Total area 18160674 100% 212 527 165 348 1252
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Figure4: Map of random sample 1252 points for accuracy check land use /land cover 2014

In total, 201 of the planned 212 points were visited in the field. The reason for the visited points
being lower than the planned points was due to restricted access (9 cases), Seven of these points were
situated in the flooded forest area which could not be reached due to extended dry season which
prevented access by boat and two points were situated in prohibited area (Military station and
economic land concession). The distribution of the field samples covered 22 provinces out of 24
(Table 7).
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Table7: Summary of random sample point assess by province

No Province Point Assess point
1 Kampong Spueu 10 9
2 Kaoh Kong 4 4
5 Krong Preah ) 1

Sihanouk
4 Krong Kaeb 1 1
5 Kampot 7 7
6 Takaev 5 5
7 Kandal 8 8
8 Bat Dambang 5 4
9 Pousat 14 9

10 Kampong Chhnang 14 12
11 Phnom Penh 8
12 Kampong Cham 31 9
13 Kampong Thom 20 19
14 Preah Vihear 3 3
15 Otdar Mean Chey 3 3
16 Banteay Mean Chey 2 2
17 Siem Reap 9 9
18 Stueng Traeng 6 6
19 Kratie 22 21
20 Mondol Kiri 4 4
21 Prey Veaeng 28 28
22 Svay Rieng 7 7

TOTAL 212 201
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Assessment of land use/cover consistency between field verification data collected in 2015 and
Landsat image of 2014

1 year had elapsed between satellite image acquisition and field survey. So, it was necessary to
check whether the site had changed during the one year period in order to verify the result of field

survey for accuracy assessment.

For the purpose of this verification, Landsat 8 images of the year 2014 and 2015 were compared
as shown in Figure 5. In Figure 5, the land cover class observed during field survey differed from the
land cover class interpreted on 2014 satellite image. Therefore, this field verification data was

excluded from the samples of accuracy assessment.

Figureb: Landsat image 2014 Landsat image 2015

The result of the accuracy assessment on land use and land cover 2014 is shown in Table 8.

55



Table 8 Confusion Matrix of 2014 map

Field sample
LU/LC classe
BB Bt Bu D E Ff Fr G He Hr M Mr P Po Pp R Rp S Se Tp W Ws

Sum [User acc.
BB 25 8 3 3 1 40|  625%
Bt 42 2 3 47|  89.4%
Bu 1 8 3 2 14| 57.1%
D 3 147 2 3 3 2 22 9 191 77.0%
E 4 139 1 1 2 5 1 153|  90.8%
Ff 46 1 47| 97.9%
Fr 1 2 37 1 3 1 1 46|  80.4%
G 1 1 32 3 3 1 1 4 46|  69.6%
He 1 6 2 2 102 4 1 3 1 3 8 133  76.7%
Hr 1 7 1 1 1 2 196 1 3 2 216]  90.7%
M 1 29 4 1 1 36  80.6%
E Mr 5 19 1 25|  76.0%
2 P 2 2| 100.0%
o Po 1 11 12| 91.7%
Pp 1 2 3| 66.7%
R 1 1] 100.0%
Rp 2 4 44 50|  88.0%
S 1 1 1 10 2 1 16|  62.5%
Se 1 5 2 1 45 1 4 59|  76.3%
He 1 3 11 1 16|  68.8%
W 1 1 2 1 3 46 54)| 852%
Ws 1 4 2 1 3 4 2 1 1 1 2 23 45|  511%

Sum 30 54 10 169 149 52 45 49 132 216 36 24 2 11 2 1 47 16 75 12 61 58] 1252

Sum Prod. Acc 83.33%| 77.78%| 80.00%| 86.98%| 93.29%| 88.46%| 82.22%| 65.31%| 77.27%| 90.74%| 80.56%| 79.17%| 100.00%| 100.00%| 100.00%| 100.00%| 93.62%| 62.50%| 60.00%| 91.67%| 75.41%| 39.66%

The overall accuracy with respect to the combination of field verification and high resolution images is 81.23% with user’s accuracy is 78.70, producer’s

accuracy is 82.17% and Kapa accuracy is 79.49%. The accuracy showed lowest results in the Wood shrub and grass land classes. Some of these errors are inevitable

given the difficulties of separating certain classes, e.g. deciduous forest from wood shrub.
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Annex 4 Detailed methodology for acquiring AGB values for emission
factors

Introduction

For the purpose of compiling a national Greenhouse Gas inventory for the forestry sector and also
of establishing a national forest reference level (FRL)? for REDD+, volume of carbon sequestrated in
five carbon pools in the forest need to be estimated. In Cambodia, various forest inventory surveys
have been carried out. However, nationwide systematic forest inventory survey has not yet been

implemented.

In the absence of nationwide data on forest carbon, carbon stock for each forest type of Cambodia
need to be estimated based on available data sources. First, JICA Technical Assistants Team carried out
a literature survey to identify value of biomass density of each forest type of Cambodia. On the other
hand, under UN-REDD program FAO collected raw data of various forest inventory surveys

implemented in Cambodia and analyzed values of biomass density (Sola et al., 2014).

Based on these works, values of forest biomass density to be used in GHG inventory and FRL
establishment for Cambodia were selected. Additional literature survey was conducted for searching
regional data if suitable country specific values were not found in the two works mentioned above.
This paper explains the process of the selection and selected values. Since the data other than Above

Ground Biomass (AGB) are rather limited for Cambodia, this paper focuses only on AGB.

1 Recommended AGB values for Emission Factors

Recommended values of AGB for each forest type are summarized in

> Forest Reference Level is a benchmark for assessing each country’s performance in implementing REDD+ activities which is
expressed in tons of carbon dioxide (CO2) per year. Forest biomass can be converted to carbon volume and then to the CO2

volume by using existing formulas.
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Table 1. All land use/cover types other than forest category used in present land use/cover mapping
by Forestry Administration are also shown. The area and ratio of major forest types of Cambodia as of
2010 is summarized in Table 2. As Table 2 shows, three principal forest types, i.e. Evergreen,
Semi-evergreen and Deciduous forests, occupy 90.54% of entire forest land of Cambodia. Since AGB
values of these three forest types are country specific, emission factors of Cambodia’s forest could be

substantially considered as Tier 2 level.
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Table 1 Recommended unit AGB values

Land use/cover Recommended | Data source* References
Category Sub-category AGB Used for
(t/ha)
Natural | Evergreen 163 Country specific | UN-REDD (2014)
forest | Semi-evergreen 243 Country specific | UN-REDD (2014)
Deciduous 85 Country specific | UN-REDD (2014)
- Pine forest 100 IPCC Default IPCC (2003), MoE/UNDP (2003)
é Bamboo 0 (NiD)
&
g Mangrove 150 Regional MoE/UNDP (2003)
= Rear mangrove 165 Regional Tran (2015)
Flooded forest 70 IPCC Default MOoE, 2002, MoE/UNDP (2003)
Forest regrowth 75 Country specific | CFI (2008) cited in Sar (2010)
Planted | Pine plantation 100 | IPCC Default | IPCC (2003), MoE/UNDP (2003)
Forest | Tree plantation 100 | IPCC Default IPCC (2003), MoE/UNDP (2003)
Rubber plantation 43%* Country specific | Toriyama et.al. (2011)
Oil palm plantation 42%% Regional Kotowska et.al (2015)
Cropland
Cropland -
Paddy field -
Grass land Grass land -
Wood shrub -
Wetland Water -
Settlement Village -
Built-up area -
Other land Rock -
Sand

* Country specific: based on studies of forest in Cambodia, Regional: based on the study in neighbor countries in Southeast

Asia

** These figures of Rubber plantation and Oil palm plantation were not used in the initial FRL calculation.

Table 2 Forest cover in Cambodia (2010)

Forest Type Area (ha) Ratio (%)
Evergreen forest 3,573,437 34.19
Semi-evergreen forest 1,391,117 13.31
Deciduous forest 4,498,397 43.04
Other forest 988,472 9.46

Total forest land 10,451,423 100.00

Source: Cambodia Forest Cover 2010 (Kingdom of Cambodia, 2011)
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2 Selection of an AGB value for each forest type

First of all, in Cambodia, forest is classified into 11 types as shown in Table 1. In this chapter, the
reasons for the selection of an AGB value for each forest type are explained. Section 2.1 is dedicated
to Evergreen, Semi-evergreen, and deciduous Forests, Section 2.2 is for the other forest types, and

Section 2.3 is for rubber and oil palm plantations.

2.1 Above Ground Biomass for Evergreen, Semi-evergreen, and deciduous Forests
2.1.1 Data source examined for selecting the values
1) Initial National Communication (INC) of Cambodia (MoE, 2002)
This is the official document of Cambodia submitted to UNFCCC in 2002. The document used
default AGB values provided in the Revised 1996 Guidelines for National GHG Inventories (IPCC,
1997).

2) CCEAP Phase 2, final report (MoE/ UNDP, 2003)

Cambodia Climate Change Enabling Activity Project (CCEAP) was carried out to assist
Cambodia to prepare an initial National Communication. One of the objectives of Phase 2 of the
project was to improve activity data and emission factors used in the INC so that better figures would
be used in the future National Communications. Activity data and emission factors identified in the
report were used in the second National Communication which is planned to be submitted to
UNFCCC in the near future.

In this report, AGB values were collected from two sources. One is a field survey carried out by
the CCEAP project in 14 sample plots in seven sites. The other is the results of forest biomass studies

conducted in the past in the region of South East Asia.

3) Forest biomass in Cambodia (Sola et al., 2014)

In the past, Cambodian government carried out forest inventory surveys at various locations in
collaboration with different institutions. Under UN-REDD program, FAO collected part of the raw
data of these forest surveys - 40 permanent sample plots (PSP), 668 plots of REDD+ related projects,
and 1,047 plots in Community forests - and harmonized them to create allometric equations and
estimate unit AGB values for different forest types (UN-REDD, 2014, unpublished). The location of

each plot is shown in in Figure 1.
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Figure 1: Location of forest inventories used in UN-REDD (2014) (Cited from Sola et al. 2014)

Under those efforts, the values of AGB for Evergreen, Semi-evergreen, and deciduous Forests are
calculated by using the data of 39 permanent sample plots (PSP), 474 plots of REDD+ related projects,
and 528 plots in Community forests for which the authors of this UN-REDD paper judged that those
data were collected in those three forest types. The results are not explicitly shown in the paper.
Therefore the values were re-calculated using the back data of this paper of UN-REDD which were

offered by one of the authors with his courtesy. Table 3 is the result if the re-calculation.

In Table 3, values in the column of “Average AGB value in each study” are those calculated for each
of PSP, REDD+ project plots and community forestry plots (columns (a), (b), and (c)). “n” means the
number of plot used for the calculation. Columns (d) and (e) are the average of AGB values of PSP,

REDD+ project plots and Community Forestry plots by different combination.
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Table 3 Summary of AGB values identified in UN-REDD (2014)

Average AGB value in each study* ) ©
Forest type | (a) (b) (c) Average of | Average of
PSP REDD CF (a) + (a)+(
(n=39) (n=474) (n=528) (b) b)+(c
)

Evergreen 325t/ha | 232t/a 47 t/ha 243 t/ha 163 t/ha
(n=35) | (n=270) (n=210) (n=305) (n=515)

Semi-everg - 356 t/ha 51 t/ha 356 t/ha 243 t/ha

reen - (n=54) (n=32) (n=54) (n= 86)
Deciduous 100 t/ha 193 t/ha 29 t/ha 190 t/ha 85
(n=4) (n=150) (n=286) (n=154) t/ha

(n=440)

* PSP: permanent sample plots, REDD: REDD+ related projects, CF: Community forests.

** The values are calculated from back data of UN-REDD (2014)

*%%* Only the values of (c) and (d) are shown in UN-REDD (2014). Moreover, the values are slightly
different from those calculated from back data. This is the reasons why the value was re-calculated from
the back data.
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2.1.2  Selection of the values of unit AGB

In order to select recommendable values of unit AGB, those used in the INC of Cambodia (MoE,
2002), those identified in CCEAP (MoE/ UNDP, 2003), and those from UN-REDD (2004) were

shown in Table 4.

Table 4: Comparison of AGB values of three main forest types (ton/ha)

INC CCEAP UN-REDD (2014)
(MoE, 2002) | (MoE/UNDP,

Forest type 2003) Average of Average of
PSP and PSP, REDD
REDD and CF

Evergreen 295 200 243 163

Semi-evergreen | 370 250 356 243

Deciduous 120 100 190 85

The data sets of UN-REDD (2014) are acquired from raw data of forest inventory survey.
Therefore, traceability and transparency of the data for acquiring those values are much higher than
the other two. Moreover, the values in UN-REDD (2014) are suitable for Tier 2 level GHG inventory

because all of the data used are acquired by field survey conducted in Cambodia.

Among two datasets of UN-REDD (2014), the values of “average of PSP and REDD+ related
project” is higher than those of CCEAP (MoE/UNDP, 2003) for all of the three forest types. As a
figure in Annex I shows, most of PSP and REDD+ related project plots are located in protected areas
or protected forests with high biomass density forest. Therefore, the average of only PSP and REDD+

related project plots might result in the overestimation for a national scale AGB.

In the sense of avoiding overestimation, the averaged AGB using all available data of PSP,
REDD+ related project plots and community forest plots is more recommendable, although it might
result in underestimation of AGB to the contrary because quantity of data collected from Community
forest plots was larger than those collected from PSP and plots of REDD+ related projects. This is

considered as being conservative.

As aresult, selected AGB values of Evergreen forest, Semi-evergreen forest and Deciduous forest
are 163 t/ha, 243 t/ha and 85 t/ha, respectively.
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2.2 Above Ground Biomass for other forest types
There are eight other forest types in the land use/cover classification of Cambodia REDD+. Those
are Pine Forest, Bamboo, Mangrove, Rear Mangrove, Flooded Forest, Forest regrowth, Pine plantation

and Tree plantation.

2.2.1 Pine forest

For Pine forest AGB, only one data source was found. CCEAP (MoE/UNDR, 2003) conducted a
field study at two plots in Cambodia, and the ABG is calculated as 57 t/ha and 102 t/ha respectively,
which average is 80t/ha. Any other studies in South East Asia on Pine forest AGB have not been found.
Since only two data are not sufficient to estimate appropriate value of Pine forest AGB, 100 t/ha, the

value selected for Pine plantation is substituted for Pine forest AGB.

2.2.2 Bamboo

The distribution of bamboo is very limited in Cambodia, hence, it is not significant sink/source of
carbon. No value of bamboo is presented neither in INC (MoE, 2002) nor CCEAP (MoE/UNDP, 2003).
Any country specific Bamboo AGB is not found by us except one data from uncertain source, which
presents 77 t/ha. Some regional data was found, however, it is rather difficult to justify that those
regional values are appropriate for Bamboo AGB of Cambodia. Considering this information Bamboo

AGB is set to zero.

2.2.3  Mangrove

Mangrove AGB used in INC (MoE, 2002) and selected in CCEAP (MoE/UNDP, 2003) are 175
and 150 t/ha, respectively. CCEAP (Moe/UNDP, 2003) also shows the result of a field study on
Mangrove biomass conducted at two plots in Cambodia, and the ABG is calculated as 89 t/ha and 198
t/ha respectively, which average is 144t/ha.

According to JICA Technical Assistants Team (2015), the range of Mangrove AGB from eight

studies conducted in neighbor countries varies from 92 t/ha to 299 t/ha.

Under the circumstances of limited information of country specific data, it is considered to be
reasonable to use the same value identified in CCEAP (Moe/UNDP, 2003) for Mangrove forest, that is
150 t/ha.

The Fisheries Administration (FiA) under Ministry of Agriculture, Forestry and Fisheries (MAFF)
of Cambodia has implemented field survey of mangrove forest in 2015 with the assistance of USAID.

The Mangrove AGB could be updated based on that result when it comes out.

2.2.4  Rear mangrove
Rear Mangrove forest is mainly composed of Melaleuca leucadendron in Cambodia (Theilade et

al.,, 2011). No value of Rear mangrove is presented neither in INC (MoE, 2002) nor CCEAP
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(MoE/UNDP, 2003).

Only one study found for Rear mangrove of Cambodia is Hozumi et.al. (1969). AGB shown in
the study is 13 t/ha. Since only one plot was surveyed in Hozumi et.al. (1969) and this value seems to
be very low, it is rather hesitated to select this value as Rear mangrove AGB of Cambodia, although

this value is country specific.

Another study found for Melaleuca biomass in the region is Tran, D.B., (2015). This study was
conducted for M. cajuputi forest in Phu Quoc National Park along the coast of Vietnam close to
Cambodia. As it is a study for a taxonomically very close species and the growing environment is
assumed to be similar to that of Cambodia, the value in Tran, D.B. (2015), 165 t/ha (the range is 48 —
235 t/ha), is recommended to be used for Rear Mangrove AGB.

2.2.5 Flooded forest
Flooded forest AGB both used in INC (MoE, 2002) and selected in CCEAP (MoE/UNDP, 2003)
is 70 t/ha.

CCEAP (MoE/UNDP, 2003) also presents AGB values as a result of two plot surveys conducted
in Cambodia, which are 39 t/ha and 60 t/ha. Three other studies mentioned to Flooded forest AGB of
Cambodia were found, and those values are 160, 170, and 175 t/ha, respectively (JICA Technical
Assistants Team, 2015).

CCEAP (MoE/UNDP, 2003) also shows the result of two past studies in the region whose range is
between 15 t/ha and 342 t/ha.

Since only limited field survey data are available for Flooded forest of Cambodia and the values
vary among them, 70 t/ha in INC (MoE, 2002) and CCEAP (MoE/UNDP, 2003) is considered to be
appropriate as AGB value for flooded forest until more reliable country specific data becomes

available.

Fisheries Administration (FiA) of MAFF has implemented forest survey of flooded forest in
Kampong Chhnang and Batambang in 2015 under the technical and financial assistance of FAO.
Flooded forest AGB can be updated based on the result of this survey of FiA when it is available.

2.2.6  Forest regrowth
Forest regrowth AGB used in INC (MoE, 2002) and selected in CCEAP (MoE/UNDP, 2003) are
190 t/ha and 120 t/ha, respectively.

CCEAP (MoE/UNDP, 2003) also presents 41 t/ha and 53 t/ha estimated from two plot survey in
Cambodia. On the other hand, 6 studies on forest regrowth AGB in Cambodia were found whose range
is between 39 t/ha and 75 t/ha, although some caution is required for citing them because the definition

for forest regrowth could be different among studies (JICA Technical Assistants Team, 2015).
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The range of the regional AGB values for forest regrowth cited in CCEAP (2003) is 32 - 230 t/ha.
The reason for the big differences among those figures is probably the large variance in the growing

stage of this forest type.

Since all the country specific values mentioned above are smaller than that of INC (MoE, 2003)
and CCEAP (MoE/UNDP, 2003) and there is no more material for justifying these figures, 75 ton/ha
(CFI (2008) cited in Sar (2010)), which is the maximum value found in the past studies in Cambodia

and could avoid possible overestimation, is recommended until more reliable data becomes available.

2.2.7  Pine plantation and Tree plantation
Plantation AGB used in INC (MoE, 2002) and selected in CCEAP (MoE/UNDP, 2003) are 80 and
100 t/ha, respectively.

Forest plantation species in Cambodia are mainly Pine, Acacia and Eucalyptus. However, country
specific values of AGB in Cambodia for those plantations were not found, but some regional data are

only available.

The range of acacia plantation AGB which are found in some literatures in various countries from
Asia to South Pacific regions is between 56 t/ha and 245 t/ha (see Annex II). Eucalyptus plantation
AGB found in some past studies in the same region also varies from 62 t/ha to 275 ton/ha (see Annex
II). Pine plantation AGB value could not be found even in the region. CCEAP (MoE/UNDP, 2003)
also shows the range of 60-153 t/ha as AGB cited from past studies of the region, however the planted

species is not clear.

Plantation AGB must be largely influenced by the growing stage, or years after planting. However,
it is difficult to collect the information on the age of each forest plantation from all over the country
for the moment. Under these circumstances, it is appropriate to choose the value 100 t/ha for both Pine
plantation ABG and Tree plantation AGB, which is selected in CCEAP (MoE/UNDP, 2003). This
value is also provided in Good Practice Guidance for Land Use, Land-Use Change and Forestry (IPCC,
2003) as a default AGB value of forest plantation (other species) in “Moist with short dry season in
Asia.

2.3 Rubber and oil palm plantation
Although rubber and oil palm plantations are not included in forest category under the forest
definition for Cambodia’ s REDD+, examining unit AGB for these plantations is useful when the

simulation of actual biomass emission/removal including non-forest areas is required.

2.3.1 Rubber plantation
Two studies were found on Rubber plantation biomass in Cambodia, those are Khun et.al. (2008)

and Toriyama et.al. (2011).
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In Khun et.al. (2008), the volumes of stems (m3/ha) of rubber trees which were collected at 15
plots of 6 to 48 years old plantations are presented. 11 plots out of 15 are from 37 years old and older
plantations. The values of stem volume were converted to the values of AGB by JICA Technical
Assistants Team (JICA Technical Assistants Team, 2015). The range of values of AGB is 42 - 331 t/ha
(the average is 218 t/ha).

The range of values in Toriyama et.al. (2011) is 0.9 — 81 t/ha (the average is 43 t/ha) which were
collected at eight plots from 1 to 9 years old plantations. CCEAP (MoE/UNDP, 2003) also conducted
two plot survey of rubber plantation in Cambodia and the estimated AGB is 88 and 113t/ha,

respectively.

The values are also found in some studies in the region which vary from 8 to 191 t/ha (see Annex

10)).

The values vary depending on the age class and probably on growing environment. Considering
the available information on the values, the average biomass density estimated in Toriyama et.al.,
(2011), that is 43 t/ha, is recommended for Rubber plantation AGB for the moment. Although the age
class of the plots in Toriyama et.al., (2011) tends to be young (up to 9 years old), this can fit to the

situation of rubber plantation in Cambodia most of which are newly established.

2.3.2 Oil palm plantation

Country specific value for AGB of oil palm plantation has not been found. Then, Kotowska et al.
(2015) conducted in Indonesia is referred. According to this study, average biomass of oil palm
plantation is 42 t/ha (the figures of 2 sites are 37 t/ha and 47 t/ha respectively, each of which consists
of 8 plots). Since this is the only figures found for the moment, this figure is suggested to be used for
Oil palm AGB.

3 Summary of recommended unit AGB

In Table 5, the recommended values of AGB (t/ha) for each forest type in Cambodia are listed and
compared with the other datasets of INC (MoE, 2002), CCEAP (MoE/UNDP, 2003) and other studies.
Values in other studies were identified either by JICA Technical Assistants Team (2015), CCEAP

(MoE, 2003) or in the literature review in this working paper.

As Table 5 shows, most of the recommended values are more or less at the midst of the ranges of

the values in other studies, which might imply the recommended values are appropriately selected.
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Table 5 Comparison of the AGB values (t/ha)

Land use/cover INC CCEAP Range of values in other | Recommended
studies AGB
Category Sub-category (Value is country
specific)
Natural Evergreen 295 200 96 - 380 (*1) 163
fore | Semi-evergreen 370 250 164 - 382 (*1) 243
st Deciduous 120 100 70 - 245 (*1) 85
Pine forest n.a n.a 57, 102 (*2) 100
Bamboo n.a n.a 45 - 242 (*3) 0
Mangrove 175 150 89, 198 (*2) 150
& 92 - 299 (*1)
S
& Rear mangrove n.a n.a 48 - 235 (*3) 165
Flooded forest 70 70 160, 170, 175 (*1) 70
39, 60 (*2)
15 - 342 (*2)
Forest regrowth 190 120 39 - 75 (*1) 75
41, 53 (*2)
32 - 230 (*2)
Pine plantation 80 100 n.a. 100
Other plantation 80 100 56 - 245 (Acacia,*3) 100
62 - 275 (Eucalyptus,*3)
60 - 153 (*2)
Rubber n.a n.a 0.9 - 81 (*1) 43
42—331 (*1)
Cropland 88, 113 (*2)
8 - 191 (*3)
Oil palm n.a. n.a. 37, 47 (*3) 42
References* 1: JICA TA Team (2015), 2: MoE/UNDP (2003), 3: Annex II of this Working Paper #14.
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Samdech Akka Moha Sena Padei Techo HUN SEN
Prime Minister of the Kingdom of Cambodia

Message

Cambodia has ratified The Paris Agreement of the United Nations Framework Convention on
Climate Change and has joined the international community to address the challenge of global
climate change. The national policies of the Royal Government that include the Rectangular
Strategy Phase Il and the National Strategic Development Plan, prioritize action on climate

change.

The Royal Government of Cambodia considers REDD+ an effective global initiative that will
contribute to mitigating impacts of climate change in agriculture, forestry and related sectors.
Cambodia REDD+ provides an opportunity to support the Ministry of Agriculture, Forestry and
Fisheries, the Ministry of Environment, and relevant stakeholders, including local communities

and indigenous peoples in their efforts to sustainably manage forest resources in the country.

The vision of Cambodia’s National REDD+ Strategy is to contribute to national and global

climate change mitigation by improving the management of its natural resources and forest lands.

Therefore, on behalf of the Royal Government of Cambodia, | am pleased to announce the
promulgation of the Cambodia National REDD+ Strategy 2017-2026. This strategy is an
expression of our continued commitment to sustainable forest resource management in an era

of climate change.

Finally, successful implementation of the Strategy will depend on effective collaboration and
participation from the Government, private sector, national and international non-governmental
organizations, development partners and local communities. | invite all stakeholders to
strengthen cooperation with relevant Government agencies, particularly Ministry of Agriculture,
Forestry and Fisheries and Ministry of Environment to successfully implement the National
REDD+ Strategy in order to contribute to the Royal Government’s commitment to move
Cambodia’s society towards green economy development, low carbon pathway and climate

resilient Cambodia.

Phnom Penh, ............. 2017

HUN SEN



Preface

On behalf of the Ministry of Agriculture, Forestry and Fisheries, I would like to express my profound
respect and sincere gratitude to Samdech Akka Moha Sena Padei Techo HUN SEN, Prime Minister of
the Kingdom of Cambodia. My Ministry honours the Prime Minister’s support and commitment to
addressing climate change issues in Cambodia, and his active engagement with the international
community in responding to climate change challenges through reducing deforestation and forest

degradation.

The impacts of climate change and the consequences of deforestation and forest degradation pose major
challenges to Cambodia’s key development sectors, including agriculture, forestry and fisheries,
biodiversity and environmental management. Responding to this, the Ministry of Agriculture, Forestry
and Fisheries has coordinated the development of the Cambodia National REDD+ Strategy that provides

a framework and action plan to reduce deforestation, and forest degradation in Cambodia.

The mission of the REDD+ Strategy is to strengthen the capacity of national and sub national institutions
for effective implementation of policies, laws and regulations that will contribute to improved
management of natural resources, forest lands, and biodiversity conservation. The goal of the strategy is
to reduce deforestation and forest degradation, promote sustainable management and conservation, and
contribute to poverty alleviation of local communities. The National REDD+ Strategy also provides
guidance for implementation of actions that will enhance forest productivity, increase supply of forest

and non-forest products, and contribute to conservation and protection of forest ecological systems.

This Strategy has been developed with the collaboration, commitment and effort of key stakeholders,
including local communities, indigenous peoples, national and sub-national government institutions, and

with support from national and international non-governmental organizations and development partners.

On behalf of the Ministry of Agriculture, Forestry and Fisheries, I would like to acknowledge the
contribution of all stakeholders, for their support in developing this Strategy in an effective and timely

manner, and look forward to continued cooperation in its implementation.

Phnom Penh,.................... 2017
Minister
Ministry of Agriculture, Forestry and Fisheries

Veng Sakhon
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Preface

On behalf of the Ministry of Environment, I would like to express my profound respect and sincere
gratitude to Samdech Akka Moha Sena Padei Techo HUN SEN, Prime Minister of the Kingdom of
Cambodia. My Ministry honours the Prime Minister’s support and commitment to addressing climate
change issues in Cambodia, and his active engagement with the international community in responding

to climate change challenges through reducing deforestation and forest degradation.

The Royal Government of Cambodia has taken significant policy measures that aim to address
deforestation and forest degradation. These include the consolidation of Cambodia’s protected areas
under the Ministry of Environment and the establishment of biodiversity conservation corridors. The
Ministry has also drafted an Environment and Natural Resources Code that aims to establish principles
for the sustainable and equitable management of Cambodia’s rich endowment of forest and biodiversity

resources.

The protected area system of Cambodia cover about 41 per cent of the country’s total area that is one of
the highest percentages of national territory within protected areas in the world. In order to improve the
management of protected areas the Ministry of Environment has prepared a National Protected Area
Strategic Management Plan (NPASMP) that will complement the promulgation of the National REDD+
Strategy. Effective implementation of the NPASMP and the NRS will together contribute to reducing

deforestation and forest degradation in Cambodia.

The mission of the REDD+ Strategy is to strengthen the capacity of national and sub national institutions
for effective implementation of policies, laws and regulations that will contribute to improved
management of natural resources, forest lands, and biodiversity conservation. This Strategy has been
developed with the collaboration, commitment and effort of key stakeholders, including local
communities, indigenous peoples, national and sub-national government institutions, and with support

from national and international non-governmental organizations and development partners.

On behalf of the Ministry of Environment, I would like to acknowledge the contribution of all
stakeholders, for their support in developing the National REDD+ Strategy in an effective and timely

manner, and look forward to continued cooperation in its implementation.

Phnom Penh................ 2017
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Ministry of Environment

Say Samal
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Executive Summary

The Royal Government of Cambodia (RGC) provides strong support to the development and
implementation of REDD+ as an option to mitigate impacts of climate change, and reduce
greenhouse gas emissions from the forestry sector. The outcomes of effective implementation
of REDD+ policies and measures would contribute to socio-economic development and promote
the shift towards sustainable development. Cambodia has incorporated REDD+ into several of

its key climate change development policies, strategies and programmes.

Cambodia’s REDD+ programme is consistent with decisions adopted by the United Nations
Framework Convention on Climate Change (UNFCCC) that recommends three phases of
readiness, implementation, and results based payments for greenhouse gas (GHG) emission
reductions from the forestry and land use sector. Cambodia initiated its REDD+ readiness in
2012 and has made significant progress in meeting UNFCCC requirements related to
achievement of key milestones for readiness. The National REDD+ Strategy (NRS) has been
developed; a Forest Reference Level (FRL) completed and submitted to the UNFCCC in late
2016; the design of a National Forest Monitoring System (NFMS) has been completed; and
significant policy analysis and consultation undertaken to design and establish a Safeguards

Information System (SIS).

VISION: The vision of Cambodia’s National REDD+ Strategy is to contribute to national and
global climate change mitigation through improving the management of its natural resources and

forest lands, and biodiversity conservation and sustainable development.

MISSION: The mission of the Strategy is to strengthen the functioning and capacity of national
and sub-national institutions for effective implementation of policies, laws and regulations to

enhance management of natural resources and forest lands, and biodiversity conservation.

GOAL: The goal is to reduce deforestation and forest degradation while promoting sustainable

management, conservation of natural resources and contribute to poverty alleviation.

The scope of Cambodia’s REDD+ Strategy will prioritize addressing deforestation, and build
capacity alongside to later address forest degradation. Cambodia will implement REDD+ at the
national level under the results-based payment mechanism of the UNFCCC. Cambodia will
consider implementation of sub- national and voluntary market based REDD+ projects subject

to specific criteria.

The three strategic objectives that have been identified to achieve the vision, mission and goal

viil



of the Strategy are to: (1) Improve management and monitoring of forest resources and forest
land use; (2) Strengthen implementation of sustainable forest management; and (3) Mainstream

approaches to reduce deforestation, build capacity, and engage stakeholders.
The National REDD+ Strategy will be implemented in two phases:

Phase I 2017-2021 An action plan will be developed and institutional arrangements for the
implementation of the NRS will be finalized. Drivers will be addressed through improved
implementation of existing forest management frameworks such as the NFP, NPASMP, SPFF
and sub-decrees on ELCS and SLCs. These frameworks include policies and measures related
to strengthening forest law enforcement, providing tenure security and implementing community
based nature resource management. Implementation is however hindered by adequate financial
and technical resources. The NRS will prioritize mobilisation of upfront non-results based
finance that will address these challenges and alongside build capacity for field based
implementation and results. Steps will be taken to improve existing versions of the FRL and the
NFMS and a SIS will be established to complete the requirements of the Warsaw Framework. A
mid-term assessment of the NRS will be undertaken to identify lessons, challenges, and to

address these during the next phase.

Phase I1 2022-2026 The NRS focus during this phase will be to complete the transition from
readiness to implementation and prioritize the achievement of measurable results. The findings
of the assessment of Phase I would be reviewed and appropriate steps would be taken. An
assessment would also be made of the forest and land cover change results of 2016, 2018, and
2020 that would provide an indication of the effectiveness of the NRS. A key milestone during
this phase would be the establishment of a rigorous forest monitoring mechanism that can review
policies and measures to address drivers of deforestation and forest degradation for effectiveness
and efficiency. In addition the SIS will continue to monitored and strengthened as required to
ensure compliance with UNFCCC requirements for safeguards. This phase will also establish a
functioning disclosure mechanism of the information, data, and results of FRL, NFMS, studies
and analytical work through a web-based platform and other communication media and tools.
This phase will also see improved and accurate data and results that will lead to revised versions
of the FRL and the NFMS.Cambodia will submit its first report on emission reductions for

results-based payments during this phase.

The Cambodia National REDD+ Strategy provides a roadmap for the implementation of policies

and measures to address the drivers of deforestation and forest degradation. Successful
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implementation of the NRS will depend on the transformative actions related to the management
and governance of natural resources and forest lands in Cambodia. This will further depend on

the strengthening of institutions, regulations, mechanisms and inter-ministerial coordination.

To achieve these transformative actions adequate and appropriate capacity will need to be
created; procedures and regulations would need to become efficient and transparent; and national

mechanisms and inter-ministerial coordination would need better integration.

The NRS will create awareness and strengthen engagement of stakeholders and the public to
participate actively in effective implementation of policies and regulations that will lead to
improved management of natural resources, forest lands, biodiversity conservation, and
sustainable development. This will make a significant contribution to Cambodia’s shift towards
low carbon pathways and a green economy, and contribute to national and global climate

mitigation that will help realise the vision of Cambodia’s REDD+ Strategy.



1. INTRODUCTION

The Royal Government of Cambodia is committed to reducing greenhouse gas emissions to
contribute to global efforts on climate change. Cambodia with its high forest cover in Southeast
Asia has long recognized that deforestation and forest degradation are significant sources of
emissions. As an active Party to the UNFCCC Cambodia has provided consistent support to
decisions and actions related to climate change mitigation, through improving the sustainable

management of its natural resources, forest land and biodiversity conservation.

In 2007, at the UNFCCC Conference of the Parties (COP) in Bali, Cambodia provided strong
support to the adoption of REDD+, a global policy initiative to reduce emissions from
deforestation and forest degradation; and the role of sustainable management of forests,

conservation and enhancement of forest carbon stocks in developing countries.

In 2008, two REDD+ pilot projects were established in Cambodia, and in 2010, the national
REDD+ roadmap was finalised for implementation. Cambodia’s REDD+ Readiness started in
2012 with the establishment of the Cambodia National REDD+ Programme and institutional
arrangements that include an inter-ministerial national REDD+ taskforce and a secretariat.
Stakeholder engagement, capacity building and awareness raising have remained strong

elements of REDD+ in Cambodia.
1.1 REDD+ at the International Level

Since 2005, Parties to the UNFCCC have been actively negotiating a policy initiative for the
development and implementation of policies and measures that would contribute to climate
change mitigation through REDD+. Under the Cancun Agreement of the UNFCCC,
developing countries are encouraged to contribute to climate change mitigation actions in the

forestry sector by undertaking REDD+ activities.

The UNFCCC also established the process, rules and modalities for developing countries to
access results based payments for REDD+ activities. The Warsaw Framework for REDD+
recalls that developing countries are eligible to receive results-based payments for actions
that are fully measured, reported and verified. The Cancun Agreement and the Warsaw
Framework state that before receiving such payments, developing countries are required to

establish an institutional framework as presented in Figure 1.
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Figure 1: Warsaw Framework for REDD+

The Warsaw Agreement also provides guidance on reporting requirements that have to be met
prior to receiving results-based payments. These include submission of a FRL for technical
assessment to the UNFCCC and the establishment of a NFMS. These steps are designed to
ensure measurement, reporting, and verification of anthropogenic forest-related emissions by
sources and removals by sinks, forest carbon stocks, and forest-area changes resulting from the
implementation of REDD+ policies and measures. Mitigation results are to be reported through
a technical annexure to the Biennial Update Report (BUR) that will be done through
submission of the national GHG inventory. In addition, countries are required to submit a

summary of information on how REDD+ safeguards have been addressed and respected.
1.2 Cambodia REDD+ Readiness 2008-2016

Cambodia announced at the 2007 UNFCCC COP in Bali, Indonesia that, “The Royal
Government of Cambodia strongly supports the inclusion of GHG emission reduction from

forest conservation and avoided deforestation in post-Kyoto regimes”.

Cambodia began to plan its REDD+ readiness process from 2008 onwards. During 2008-2016,
the Cambodia REDD+ Programme achieved important milestones and learned important
lessons, including the understanding that REDD+ must be mainstreamed within existing and

planned national government policies, frameworks and plans related to sustainable



development, resilient agriculture, conservation and low carbon development pathways.

The RGC has taken significant measures to address climate change in the context of sustainable
development, and to improve national coordination mechanisms that will have positive impacts
on the sustainable management of forest resources. A Climate Change Strategic Plan (2014-
2023) has been approved and is mainstreaming climate change into national and sub-national
planning processes. The National Council for Sustainable Development (NCSD) has been
established to promote sustainable development by ensuring a balance between economic,
social, environmental, and cultural development in Cambodia. The Government recognizes
that the sustainable management of forest resources will make an important contribution to
local livelihoods, generate co-benefits and build resilience against extreme climate-change-

induced events.

REDD+ has been recognized by the RGC as one of the means for Cambodia to contribute to
addressing global climate change, and to fulfil its commitments under the UNFCCC. REDD+
has been acknowledged as one of the mechanisms to generate financial support for Cambodia
to develop and strengthen implementation of its policies and measures related to sustainable

forest management and poverty alleviation.
1.3  National REDD+ Strategy 2017-2026

The National REDD+ Strategy for the period 2017-2026 takes note of the Cancun Agreement,
the Warsaw Framework for REDD+, the Paris Agreement and RGC policies. Cambodia has
developed and submitted its FRL to the UNFCCC; developed its national forest monitoring
system; and undertaken significant analytical and awareness work on establishing a safeguards
information system that will include a grievance mechanism. The institutional framework for
REDD+ will enable Cambodia to report its GHG emissions from the land use, land use change,
and forestry (LULUCEF) sector and provide a technical annex to the BUR to be submitted to
the UNFCCC as part of the process to request results based payments.

The preparation of the National REDD+ Strategy followed an inclusive consultation process.
A consultation roadmap was prepared and multiple national and sub-national consultations
were held to ensure all key stakeholders from local communities, women, forest users, civil
society organizations, sub-national government administration, and relevant national
government ministries were given adequate opportunities to provide comments and contribute

inputs to the strategy. The consultation group that represents nine constituencies and is an



intrinsic part of Cambodia’s REDD+ institutional framework was actively engaged with the
consultation process. In addition a gender group was established to provide comments and

inputs to the strategy.

The strategy articulates a vision, mission and goal; identifies deforestation trends and causes;
and proposes a set of strategic objectives and actions. With effective inter-ministerial
coordination, and adequate technical, human and financial resources Cambodia is well

positioned to transition from readiness to implementation of its national REDD+ strategy.



2. STRATEGIC FRAMEWORK

Cambodia’s National REDD+ Strategy 2017-2026 strategic framework builds on the strategic
analysis and identifies strategies and actions to address drivers of deforestation and forest

degradation.
2.1 Vision

The vision of Cambodia’s National REDD+ Strategy is to contribute to national and global
climate change mitigation through improving the management of its natural resources and

forest lands, and biodiversity conservation and sustainable development.
2.2 Mission

The mission of the Strategy is to strengthen the functioning and capacity of national and sub-
national institutions for effective implementation of policies, laws and regulations to enhance

management of natural resources and forest lands, and biodiversity conservation.
2.3 Goal

The goal is to reduce deforestation and forest degradation while promoting sustainable

management, conservation of natural resources and contribute to poverty alleviation.
2.4 Scope and Scale

The scope of the NRS prioritizes deforestation measured through land use change and
conversion of forest land, and will build capacity alongside to address degradation. Cambodia
will implement REDD+ at the national level under the results-based payments mechanism of
the UNFCCC. Cambodia will consider implementation of sub- national and voluntary market

based REDD+ projects subject to specific criteria.
2.5  Milestones and Results

The Cambodia REDD+ strategy aims to achieve a key milestone by 2026.The objective is to
reduce its annual deforestation by half compared to the rate during the FRL period of 2006-

2014. Reduced emissions would be eligible for results based payments.

The target will be achieved by implementing the REDD+ strategy through two phases. The

first phase over 2017-2021 will finalize an action plan, consolidate the readiness process,



finalize the institutional framework, and mobilize non-results based investments as upfront
finance for implementation. The second phase over 2022-2026 will operationalize a results-

based mechanism with a measured, reported and verifiable target of GHG emissions by 2026.
2.6  Guiding Principles
The REDD+ strategy will be guided by the following principles:

- Fulfil Cambodia’s contribution to the achievement of the Objectives, as set out in
Article 2, and Commitments, as set out in Article 4, Paragraph 3, of the UNFCCC

- Build on the RGC’s existing coordination mechanisms and support the implementation
of national policies, laws and regulations related to climate change and sustainable
development

- Promote cross-sectoral engagement and coordination for the implementation of
REDD+ policies and measures

- Ensure full and effective participation of relevant stakeholders, including those most
vulnerable, such as local communities, indigenous peoples and women

- Build capacity within government institutions and non-government stakeholders

- Maintain consistency with methodologies and guidance as set out by the

Intergovernmental Panel on Climate Change (IPCC).



3. STRATEGIC ANALYSIS

The strategic analysis provides an overview of the national policy framework and the evolving
role of forest resources; an overview of forestry sector institutions and challenges; the current
status of forest cover change and its causes; and potential carbon credit and benefits of reducing

emissions in Cambodia’s forests.
3.1  Alignment with National Development Goals and Priorities

The Cambodia REDD+ Readiness Roadmap and achievements from activities conducted
during the implementation of the Roadmap were the basis for developing the NRS. The
Roadmap was a product of extensive consultations with multiple diverse stakeholders from the
local to international level. While contributing to current national forest management strategies
and programmes, the NRS is linked to current policies, strategic plans, socio-economic

development programmes and the environment.

The NRS supports and complements the implementation of Cambodia’s broader development
plans in particular, the development of the NRS has taken into account the following national

policies, strategies and programmes:

- Rectangular Strategy Phase III 2013-2018

- National Strategic Development Plan 2014-2018

- National Policy on Green Growth and Green Growth Strategic Plan 2013-2030

- Cambodia Climate Change Strategic Plan 2014-2023

- National Protected Areas Strategic Management Plan 2016-2030

- National Biodiversity Strategy and Action Plan 2016-2020

- Strategic Planning Framework for Fisheries 2010-2019

- National Forest Programme 2009-2029

- Gender and Climate Change Action Plan 2014-2018

- Cambodia’s First 2002, and Second 2015 National Communication to the UNFCCC.

The Royal Government of Cambodia has taken several transformative steps and made the
sustainable management of natural resources, including its forest resources, its primary policy
priority. The Rectangular Strategy Phase III and the National Strategic Development Plan
(NSDP) 2014-2018 reinforce as well as broaden the management of the country’s natural

resources to achieve an optimal “balance between development and conservation”. That



balance is intended to enhance the contributions of natural resources to the Cambodia’s
development by ensuring the conservation of the country’s forests and wildlife, sustaining its

fisheries resources, and maintaining the integrity of its forest ecosystems.

At the institutional level the RGC has completed the reorganization of its Ministry of
Environment (MoE) and has established the National Council for Sustainable Development
chaired by the Prime Minister to coordinate and integrate sustainable development principles.
The RGC has also taken a decision to integrate Cambodia’s national REDD+ institutional
arrangements with the NCSD and the MoE. This will enable mainstreaming of approaches and
measures that will strengthen sustainable management of natural resources and forest lands.
The MoE is also developing an Environment and Natural Resources Code (ENRC) to review
its existing environmental laws with the objective of rationalizing the legal framework. The
ENRC will strengthen the policy framework and lead to improved management of social and
environmental impact assessment regulations. During 2016 significant policy measures have
been finalized. These include the consolidation of conservation areas in the MoE and
declaration of additional conservation areas. MoE now manages a protected area network of
49 landscapes and biodiversity conservation corridors that cover an area of approximately 7.5
million hectares that is almost 41 percent of Cambodia’s land area. A National Protected Area
Strategic Management Plan 2016-2030 has been prepared with implementation to begin in
2017.

3.2 Overview of Forest Land Management in Cambodia

Cambodia’s 9 million ha of forests are managed under the jurisdiction of the MoE and the
Ministry of Agriculture, Forestry and Fisheries (MAFF). The Forestry Administration (FA)
within MAFF is responsible for the management of the permanent forest estate that includes
forest reserves, and conversion forests. The Fisheries Administration (FiA) in MAFF is
responsible for the management of the country’s flooded forests and mangrove areas. The
General Department of Administration for Nature Conservation and Protection (GDANCP),
MoE is responsible for management of approximately 7.5 million ha protected areas network
of Cambodia that includes the core areas of the Tonle Sap Biosphere Reserve and biodiversity

conservation corridors.

The forestry sector policy framework is guided by the National Protected Area Strategic
Management Plan 2016-2030; the National Forest Programme 2010-2029; and the Strategic
Planning Framework for Fisheries 2010-2019.



The NPASMP is designed around four strategic objectives that aim to strengthen conservation,
enhance sustainable management, expand community livelihood opportunities, and strengthen
infrastructure and institutional capacity. The MoE, that is also the country’s focal point for the
UNFCCC, is responsible for implementing the Climate Change Strategic Plan 2014-2023,

promoting green growth, and low emissions development approaches.

The NFP consists of six programmes that includes forest demarcation, classification and
registration; conservation and development of forest resources and biodiversity; forest law
enforcement and governance; community forestry; capacity and research development; and
sustainable forest financing. Current national policy commitments under the NFP include
increasing the country’s forest cover to 60 per cent. One of the principal aims of the NFP is to
support the establishment of community forests through the allocation of increased forestland
to rural communities. Under the Forest Law, rights of local communities and the importance

of decentralized management of natural resources are well recognized.

The principal challenges for forestry sector institutions are capacity constraints for
management of forest resources, land use planning, forest resource assessment and forest
monitoring. In addition law enforcement capacity and implementation requires strengthening.
Forestry staff also need new skills and methodologies to apply innovative approaches for land
and forest resource management, enhance community based natural resource management,
green value chains, and contribute to rural livelihoods. Capacity constraints are especially
important at the sub national level to strengthen field operations for forest management and
law enforcement. The NFP, NPASMP, and SPFF will provide impetus to address these
challenges and will also be able to absorb additional funds to effectively operationalize its

programmes and objectives.
3.3  Forest Cover Change

Cambodia’s forest cover has undergone significant change first, in earlier years as the result of
civil war and social dislocations, and, more recently as a result of the evolving role of forest
resources with respect to the country’s development priorities, levels of poverty and
dependence on forest resources. During the period 1965-2014 Cambodia’s forest cover has

declined from 73.04 per cent to 49.48 per cent as illustrated by Figure 2.

Forest cover assessment data used for the Cambodia FRL covers the eight year period 2006-

2014 and excludes rubber and palm oil plantations. As per the national definition forest cover



in 2006 was 59.09 per cent and in 2010 it was 57.07 per cent, and in 2014 it was 49.48 per cent.
In 2006 and 2010 there were no rubber or palm oil plantations and the period 2010-2014 forest
cover change to 46.90 per cent has been due to agro-industrial plantations of mainly rubber and

palm oil, and grant of social land concessions.

Figure 2: Forest cover change in Cambodia 1965-2014

34 Drivers of Deforestation and Forest Degradation in Cambodia

Drivers of deforestation and forest degradation are unique to Cambodia’s national
circumstances, capacities and capabilities. Deforestation and forest degradation result from a
complex set of processes. Historically in Cambodia these include:
e Improvements in accessibility to remote forested areas, commercial logging, and
infrastructure projects; and inadequate government capacity to manage forests in these areas
e Uncertain land tenure, land speculation, unauthorised encroachment of forest lands

e Rapid expansion of agriculture into forest lands, grant of large scale agro industrial
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economic land concessions, and distribution of land titles under social land concessions
between 1996-2006
e Unauthorized logging and unsustainable harvesting of forest and non-timber products
e Weak forest governance, law enforcement, and monitoring of forest and land use sector
¢ Increasing regional and global demand for raw materials such as rubber and sugar
e Population increase and demand for agricultural land
e Rural poverty and lack of alternative livelihoods.
Other drivers include migration into forest areas, weak implementation of land laws,
inadequate implementation of environmental and social impact assessment regulations, and a

lack of state land registration and forest estate demarcation.

By 2014, the RGC granted total forest land area of approximately 2.02 million hectares for
agribusiness development of which 1.55 million hectares was granted under the jurisdictional
management of MAFF and 470,000 hectares under the jurisdictional management of MoE. In
addition, forest land area was granted in the form of concessions for natural gas and mining
exploration. During the period 2009 to 2013, a total forest area of 2.45 million hectares was
allocated as social land concessions to poor households, military households and for
establishing new villages. In 2014, the government de-gazetted forest land area of 1.2 million
hectares to issue land titles to landless communities. Development of infrastructure also

contributes to forest cover change.
3.5 Potential for Emissions Reduction and Co-benefits in Cambodia

Assessments in Cambodia indicate that from 2006 to 2010, annual GHG emissions from
deforestation account for 34,148,629 tCO:, while from 2010 to 2014 they account for
151,267,528 tCOz, a four-fold increase. Cambodia’s remaining forested area serves as a carbon
sink. Cambodia’s forest-removed GHG accounts for an annual average of -6,626,046 tCO2
from 2006 to 2010 and -20,298,825 tCO2 from 2010 to 2014. Therefore, the total GHG sources
resulting from deforestation and removal by sink is 158,491, 286 tCO2. This is an annual

average of 79,245,643 tCOsx.

Despite its deforestation rate, Cambodia has high potential to reduce emissions from
deforestation and forest degradation, and enhance forest carbon stocks. Assessments based on
the 2014 forest cover map indicate that a total of 2.41 Gt of carbon dioxide are stored in the

country’s forests, down from the 2.93 Gt of carbon dioxide in 2006.
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Period tCO; Per Year 2006-2010 2010-2014
Annual CO2 Removals -6,626,046 -20,298,825
Average Annual CO2 Removals -13,462,436
Annual CO2 Emissions 34,148,629 151,267,528
Average Annual CO2 Emission 92,708,079
Net Total Annual CO2 Emissions and Removals 27,522,583 130,968,703
Average Net Total Annual CO2 Emissions and Removals 79,245,643

Table 1: Emissions and removals 2006-2014

The largest areas of very high carbon density are found in the wet evergreen forests of the
Cardamom Mountains Rainforest Eco region in the southwest of the country. The highest
carbon density class that holds 20 percent of the country’s carbon covers 12 percent of the
country’s land area; approximately 40 percent of Cambodia’s carbon stock is held in less than

23 percent of its area.

Deforestation and forest degradation accounts for around 17 percent of global GHG emissions.
In Cambodia, however, loss of forest cover and associated land use change are the main factors
for the country becoming a net emitter of GHGs. Forests serve as the single most important
sink of GHGs in Cambodia. According to the MoE’s GHG inventory, while Cambodia emitted
a total of 47,000 Gg of GHG for the year 2000, its forest cover helped absorb more than half
that amount — 24,500 Gg. Degradation of forest and loss of cover means the potential for

absorbing GHGs will also be compromised.

Scientific predictions of climate change for Cambodia suggest that forests will be affected by
changes in temperature, precipitation and shifts in seasons. The Second National
Communication 2015 to the UNFCCC by MoE indicated that exposing forests to a longer dry
period might reduce forest productivity and increase the risk of fire. If forests are being logged,
there is a risk that it will take longer for them to regenerate. The impacts of climate change
could have multiple consequences. Given the importance of forests to rural livelihoods, any
loss of productive forests, as well as of biodiversity, will lead to loss of income or livelihood
options for forest-dependent and adjacent communities. Exposing forests to longer dry periods
might reduce forest productivity and biodiversity. This could also lead to atypical insect growth

cycles that can further affect agriculture and forests. The integrity of forest cover is linked to
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maintenance of fresh water supply and soil cover and quality, and this link could be negatively
affected. The loss of forests may lead to consequences such as storms, soil erosion and

landslides.

Nearly four million people live within five kilometres of a forest, with forest resources
accounting for an average of 10 percent to 20 percent of household consumption. The vast
majority of rural households — about 84 percent — rely on fuel wood and charcoal. Traditionally,
forest resources — in particular, non-timber forest products — have provided important safety

nets for rural people in times of crisis.

Much of Cambodia’s terrestrial carbon stock occurs in areas that have the potential to generate
co-benefits and are also important for biodiversity conservation. Many of these areas also have
some form of protection status. Actions to secure more of these areas and their carbon, as well

as to improve management, are likely to achieve substantial biodiversity-related co-benefits.

Cambodia is a country with high potential to reduce GHG emissions from deforestation and
forest degradation and expand the area that can absorb carbon. Protecting forests, and thereby
watersheds and land, can contribute to ecological protection, water resource management,
sustainable land use and agriculture, and human health. Conservation of biodiversity and

enhancement of other environmental services are additional co-benefits.

The rich forest resources of Cambodia play critical roles in rural livelihoods as well as
providing valuable ecological and economic resources for the country’s overall development.
Managing forests sustainably and equitably will be essential for maintaining ecological
integrity, maintaining freshwater supplies and protecting biodiversity. It is through forest
management that much of the potential new climate change finance could be realized with
significant potential benefits for economic, social, environmental and cultural development in

Cambodia.
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4.

STRATEGIC OBJECTIVES

4.1 Strategic Objective 1: Improve management and monitoring of forest resources and

forest land use

Strategies

Strengthen management of forest conservation areas, such as protected areas and
flooded and mangrove conservation areas

Promote forest land tenure security through forest land classification, zoning,
demarcation, and registration

Strengthen law enforcement activities to address unauthorized logging, and
encroachment

Monitor the status of ELCs and SLCs for compliance with regulations

Support harmonization of legal frameworks for effective management of forest
resources

Strengthen regulatory framework and capacity for social and environmental impact
assessment and compliance

Strengthen capacity for data management and establish decision support systems for

forest and land use sector

4.2 Strategic Objective 2: Strengthen implementation of sustainable forest management

Strategies

Strengthen and scale up community-based forest management

Engage and encourage the private sector to implement alternative and sustainable
supply chains from agro industrial plantations, and to reduce emissions

Expand afforestation, reforestation and restoration activities

Enhance timber supply and wood-based energy sourced from community-based forest
management areas and private plantations to reduce pressure on forest areas

Promote effective, equitable, sustainable management and use of forests, forest lands
and non-timber forest products

Identify and implement alternative and sustainable livelihood development

programmes for local communities most dependent on forest resources
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4.3 Strategic Objective 3: Mainstream approaches to reduce deforestation, build

capacity and engage stakeholders

Strategies

Support mechanisms to mainstream policies and measures that reduce deforestation in
relevant government ministries and agencies

Strengthen national and sub national capacity for improved coordination mechanisms
for national land use policy and planning

Strengthen capacity, knowledge and awareness of stakeholders to enhance their
contribution to reducing deforestation and forest degradation

Encourage public engagement, participation and consultations in forestry and land use
planning, and promote the involvement of multiple stakeholders

Strengthen capacity of academic and research institutions in training, research and
technology development associated with forestry and land use

Establish partnerships with development partners in building knowledge and human

resources related to forestry, land use and climate change.
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5. IMPLEMENTATION APPROACH

The NRS provides a strategic framework for the ten year period 2017-2026 during which
Cambodia REDD+ will consolidate and complete its readiness, develop the institutional
framework, access adequate finance, and implement measures that will reduce emissions and
make Cambodia eligible for results-based payments. The implementation approach has been
divided into two five-year phases that will ensure planned actions are completed effectively

and efficiently.
5.1 Phase 12017-2021

An action plan will be developed and institutional arrangements for the implementation of the
NRS will be finalized. Drivers will be addressed through improved implementation of existing
forest management frameworks such as the NFP, NPASMP, SPFF and sub-decrees on ELCS
and SLCs. These frameworks include policies and measures related to strengthening forest law
enforcement, providing tenure security and implementing community based nature resource
management. Implementation is however hindered by adequate financial and technical
resources. The NRS will prioritize mobilisation of upfront non-results based finance that will
address these challenges and alongside build capacity for field based implementation and
results. Steps will be taken to improve existing versions of the FRL and the NFMS and a SIS
will be established to complete the requirements of the Warsaw Framework. A mid-term
assessment of the NRS will be undertaken to identify lessons, challenges, and to address these

during the next phase.
5.2 Phase II 2022-2026

The NRS focus during this phase will be to complete the transition from readiness to
implementation and prioritize the achievement of measurable results. The findings of the
assessment of Phase [ would be reviewed and appropriate steps would be taken. An assessment
would also be made of the forest and land cover change results of 2016, 2018, and 2020 that
would provide an indication of the effectiveness of the NRS. A key milestone during this phase
would be the establishment of a rigorous forest monitoring mechanism that can review policies
and measures to address drivers of deforestation and forest degradation for effectiveness and
efficiency. In addition the SIS will continue to monitored and strengthened as required to
ensure compliance with UNFCCC requirements for safeguards. This phase will also establish

a functioning disclosure mechanism of the information, data, and results of FRL, NFMS,
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studies and analytical work through a web-based platform and other communication media and
tools. This phase will also see improved and accurate data and results that will lead to revised
versions of the FRL and the NFMS. Cambodia will submit its first report on emission

reductions for results-based payments during this phase.
5.3 Development of Warsaw Framework

To be eligible to request results-based finance for reduced emissions Cambodia is required to
develop elements under the Warsaw Framework that include a FRL, NFMS, and SIS.
Cambodia REDD+ readiness is in an advanced stage of developing this institutional framework

and will continue to further strengthen the framework during the implementation of the NRS.
5.3.1 Forest Reference Level

Cambodia’s FRL is a benchmark that will be used to assess the country’s performance in
implementing REDD+ policies in verifiable results for receiving payments for emission

reductions.

Cambodia has finalized and submitted its FRL and a team of the UNFCCC REDD+ technical
experts has already completed the technical assessment in 2017. The priority for Phase I is to
address the findings of the UNFCCC technical assessment and to revise and improve the FRL.
This phase will also see accuracy assessment of forest cover/land use changes that will
contribute to improved results for the 2016 and future assessments that will undertake on the

basis of a two-year cycle.

The development of Cambodia’s FRL is based on guidance from the IPCCC and follows best-
practice guidelines of using existing data, and adopting a conservative and incremental
approach. Cambodia’s FRL has given due consideration to availability and accuracy of data
and has been developed with a limited scope of policies and measures, and carbon pools.
Improved estimates are planned to be incorporated into future revised versions of FRL as new

data and methods become available.

The scale of Cambodia’s FRL is national, and its scope covers deforestation and afforestation.
UNFCCC guidelines recommend inclusion of five carbon pools that include above ground
biomass, below ground biomass, dead wood, litter, and soil organic matter. The inclusion of
these pools by a REDD+ country is subject to technical parameters and availability of accurate,

and reliable data. Based on Cambodia’s context the FRL aims to initially assess GHG emissions
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and above and below ground carbon pools. Other carbon pools such as dead wood, litter, and
soil organic matter will be added at a later stage. The FRL reference period is 2006-2014 with
an eight-year rolling average approach. Activity data is based on spatially explicit observations
of land use categories and conversions between the years 2006, 2010 and 2014; and the update
cycle is two years to ensure rapid results that can inform policy and measures. Country-specific
emission factors for key categories (Tier 2) based on existing forest inventory data, aided by

default emission factors for other categories have been used to develop the FRL.

Future plans include periodic review to incorporate emerging data and methods. In addition,
subject to technical considerations, future revisions to the FRL could include other carbon
pools of dead wood, litter and soil organic matter; and improved emission factors for accuracy.
The FRL would be updated once the first National Forest Inventory (NFI) is complete and

activity data for the period 2016 onwards is available.
5.3.2 National Forest Monitoring System

Cambodia’s NFMS will monitor information relevant to measurement, reporting and
verification (MRV) of REDD+ activities, and support broader forest sector policies and
programmes, including the NFP, NPASMP and SPFF. The design of Cambodia’s NFMS uses
a phased approach that incorporates inclusion of improved methods, data, and opportunities
from strengthened capacity and evolving technology. This will ensure that the NFMS continues
to provide timely, reliable, and accurate information that informs policy and practice to address

deforestation and forest degradation drivers in Cambodia.

Cambodia’s NFMS has been developed in keeping with its national circumstances, capabilities,
and priorities and relies on existing institutional arrangements, with provision for capacity
building. The NFMS is also compatible with IPCC guidelines and with relevant UNFCCC COP
decisions. Cambodia aims to obtain Tier 2 or higher level standards associated with GHG

inventories that includes assessment of five carbon pools.

The conceptual design of Cambodia’s NFMS aims to perform two broad functions of MRV
and monitoring. The MRV function is divided into the three elements of measurement,
reporting and verification. The measurement activity will focus on GHG inventories, the
Satellite Land Monitoring System (SLMS), and the NFI. The monitoring function will focus
on REDD+ activities, policies and measures and consists of a monitoring component and a data

management component.
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Cambodia SLMS has been producing national forest cover maps every four years from 2002
onwards. National forest cover maps of 2006 and 2010 have been upgraded to be consistent
with the six land use classes defined by the I[PCC, and a 2014 map has been produced as per
IPCC classes. Further accuracy assessments of 2006 and 2010 maps will be undertaken. The
NFMS will focus on forest land cover changes between six land use/cover classes particularly
land use/cover change between forest and non-forest areas, and to monitor effectiveness and
outcomes of REDD+ policies and measures. To ensure improved monitoring of forest cover
change Cambodia has decided to undertake land use assessment every two years and
production of the 2016 map has already been started, with plans to produce maps in 2018 and
2020. An assessment of the land use assessment cycle will be undertaken in 2020 and
significant capacity building is planned for upgrading skills in satellite image interpretation,

and associated technologies.

The NFI will generate accurate data on biomass volumes of forests of different types, age,
density, and location that will be used to calculate emissions and removals of forest carbon.
Existing data on tree biomass has already been analysed and emissions factors determined for
evergreen forest, semi-evergreen forest, deciduous forest, forest regrowth, inundated forest,
forest plantation, mangrove, and bamboo. The NFI will target all the five carbon pools in a
phased manner with an implementation cycle of four to five years. Development of the NFI
has already started with completion of the design, and ongoing capacity building and training.
The first cycle of the NFI will be conducted during the period 2018-2021 once assurance of
adequate quality control has been achieved. The second cycle of the NFI will be started after
2022 after a detailed review of the design and methodology of the first NFI.

The purpose of the national GHG inventory in the forestry sector is to estimate and report on
climate change mitigation impacts from implementation of REDD+ actions. Cambodia
prepared and submitted its second national communication to the UNFCCC in 2016. GHG data
will be updated for the third national communication and the first BUR. The first BUR is
planned to be submitted to the UNFCCC in 2018 along with a technical annexure for results-
based payments. The gain-loss method was used in preparing the national communication and
due considerations will be given to the stock difference method in order to raise the tier level.
A decision on the selection of the method will be made along with the results and progress of

NFI cycles.
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5.3.3 Safeguards Information System

REDD+ participating countries are required to establish a SIS that provides information on
how the UNFCCC Cancun safeguards have been addressed and respected. This requirement is
essential for countries who are seeking to become eligible for results-based payments.
Cambodia has undertaken significant analytical work for the design of its SIS that includes
development of a set of safeguards, principles and criteria, and a gap analysis of policies, laws
and regulations. The results of the gap analysis indicate that the RGC has in existence an
adequate framework to address social safeguards, but would need to address the environmental
risk of reversals and displacement. The process of design of the SIS is embedded in a
participatory and consultative process that ensured and provided adequate opportunity for all

stakeholders to provide inputs through a series of sub national, and national consultations.

The anticipated ENRC has several elements that will make a direct and positive contribution
to several elements of the national policy framework and on Cambodia’s REDD+ activities,
especially safeguards. This includes a priority to social and environmental safeguards, remedial
action through grievance redress mechanisms, and creation of multiple institutional

mechanisms to address non-compliance.

The Cambodia SIS will take guidance from the ENRC and build on existing and new
institutional mechanisms and arrangements. In addition national standards of social and
environmental safeguards will be strengthened and procedural documentation, guidelines and
manuals for effective management of safeguards will be produced. A strong impetus will be
provided to orientation and capacity building programmes for staff from forestry sector
agencies and institutional arrangements for safeguards management will be established. These
measures will ensure that Cambodia is well positioned to manage an effectively functioning
SIS that provides timely and transparent information on how Cambodia addresses and respects

the Cancun safeguards.
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6. INSTITUTIONAL ARRANGEMENTS

Implementation of the NRS will be undertaken by forestry sector ministries and agencies as
per the forest resources and lands managed by them. Implementation of the NRS will be guided
by the principles of good governance; inclusiveness, by ensuring full and effective stakeholder

participation; cost efficiency; and accountability.

Existing national mechanisms such as the REDD+ Taskforce (RTF), Technical Teams,
Consultation Group and Gender Group will continue to have a role in the Cambodia REDD+

transition from readiness to implementation during the period 2017-2021.

REDD+ Taskforce: The national REDD+ Taskforce is composed of representatives from the

NCSD and seven ministries with a mandate to oversee the development of Cambodia REDD+
readiness process. The government agencies represented in the Taskforce are: (1) NCSD (2)
MoE, (3) MAFF, (4) Ministry of Economy and Finance (MEF), (5) Ministry of Land
Management, Urban Planning and Construction (MLMUPC), (6) Ministry of Interior (Mol),
(7) Ministry of Rural Development (MRD), and (8) Ministry of Mines and Energy (MME).
The Taskforce will be responsible for the overall management of the REDD+ readiness process
and will remain the primary coordination and decision making body within the Government of
Cambodia. The RTF will also have responsibility for reviewing key outputs and decisions to
ensure they are appropriate to Cambodia’s context and will take the lead in the implementation

of the national REDD+ strategy and developing the implementation framework.

The RTF will be supported by its Secretariat and report to the RGC through the NCSD. RTF
will also update and report on the progress of NRS implementation to their respective ministries.
The role and mandate of the RTS will be reviewed as required and its terms of reference revised

to ensure it continues to provide effective management and oversight to achieving the goal of

the NRS.

REDD+ Technical Teams: Four technical teams on (1) Safeguards, (2) Benefit Sharing, (3)

Demonstration, and (4) MRV were established by the RTF. These teams are responsible for
developing technical recommendations on their subject matter. Members of these teams
include technical staff from different government agencies. Representatives from civil society,
indigenous peoples and non-governmental organizations also have representation on these

technical teams.

Consultation Group: The consultation group is represented by two elected representatives from
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nine constituencies in Cambodia. Those constituencies include representatives from
community forests, community protected areas, fisheries conservation areas; indigenous
peoples; local NGOs; national NGOs; international NGOs, the private sector, and academic
institutions. The consultation group provides a forum to represent the views of local
stakeholders, especially civil society and NGOs in Cambodia’s REDD+ readiness process,

including the preparation of the NRS.

Gender Group: The gender group was established by the RTF to build awareness on gender
issues among members of the RTF, consultation group and technical teams and to review and
provide gender-specific inputs to the NRS. The four members of the gender group are affiliated
with FA and FiA of MAFF, MoE, and the Ministry of Women’s Affairs (MoWA).

REDD+ Taskforce Secretariat: The mission of the REDD+ Taskforce Secretariat (RTS) is to

support the effective and efficient development of measures for REDD+ in Cambodia through
providing support to the REDD+ Taskforce. The RTS is responsible for implementation and
execution of the work plan of the RTF. The RTS has to operationalize the vision of the RTF
for development of a national REDD+ programme through mobilizing and coordinating
technical and financial activities and support from government agencies, development partners,
NGOs and other stakeholders. The RTS is the primary contact point and coordination

mechanism at operational level for REDD+ in Cambodia.
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7. FINANCING APPROACH

During Phase I of NRS implementation 2017-2021, the RGC will prioritize access to upfront
non-results-based finance from bilateral and multilateral development partners, and
supplement allocations from its national budget. This approach will enable the RGC to
consolidate its REDD+ readiness process and to transition to implementation. The RGC will
also consider market-based finance opportunities subject to specific criteria. A specific timeline

for results-based payments for Phase II will be determined in 2021.

The RGC has already established several national funds and is considering additional funds to
establish mechanisms for sustainable financing of its conservation areas, forest and biodiversity
resources. These include the National Forestry Development Fund (NFDF) that will be
managed by MAFF; and multiple funds being proposed by the MoE in the ENRC that include
environmental trust funds, an environment and social fund, and a collaborative management

fund.

Environmental trust funds may include conservation trust funds, wildlife trusts, climate and
forest funds, rehabilitation and restoration funds, or other forms of delivery of environmental,
social and economic benefits. The MoE shall duly establish by legal instrument funding
categories, guidelines and priorities for the establishment and operation of environmental trust

funds.

The NRS will take due guidance from RGC’s existing and evolving finance management
mechanisms and support these mechanisms as promising channels for effective management
and utilization of REDD+ finance and the implementation of the NRS. Emerging lessons on
the implementation of these funds will guide the choice and option of a funds-based approach
for REDD+. As and when established, the REDD+ fund would adhere to internationally
accepted principles of transparency, accountability, effectiveness, equity and efficiency. In
addition modalities and requirements of development partners who provide up front non-results

based finance would be negotiated on a case by case basis.

23



8. MONITORING AND EVALUATION

An Action Plan that will have a results framework, and a monitoring and evaluation (M & E)
plan will be developed to fast-track implementation of the NRS. The results framework will be
nested within the national climate change M&E framework that includes reporting

requirements to the UNFCCC and will be developed by the MoE.

Developing a results framework and M & E plan for the NRS will create an enabling
environment of accountability and learning. These instruments will contribute to effective and
timely implementation, strengthen accountability and transparency, and promote participatory
and open learning. The framework will also have indicators that allow for sustained focus to
track delivery of results and benefits to vulnerable communities, indigenous peoples, and

women. Collection of gender disaggregated data would be prioritized.
9. CONCLUSION

The Cambodia National REDD+ Strategy provides a roadmap for the implementation of
policies and measures to address drivers of deforestation and forest degradation. Successful
implementation of the NRS will depend on transformative actions related to the management
and governance of natural resources and forest lands in Cambodia. This will further depend on

the strengthening of institutions, regulations, mechanisms and inter-ministerial coordination.

To achieve these transformative actions adequate and appropriate capacity will need to be
created; procedures and regulations would need to become efficient and transparent; and

national mechanisms and inter-ministerial coordination would require better integration.

The NRS will create awareness and strengthen engagement of stakeholders and the public to
participate actively in effective implementation of policies and regulations that will lead to
improved management of natural resources, forest lands, biodiversity conservation, and
sustainable development. This will make a significant contribution to Cambodia’s shift towards
low carbon pathways, a green economy and contribute to national and global climate mitigation

that will help realise the vision of Cambodia’s REDD+ strategy.
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10. APPENDIX

10.1 Appendix 1: NRS Strategic Framework

Cambodia National REDD+ Strategy

Strategic Framework

VISION

Contribute to national and global climate change mitigation through improving the
management of its natural resources and forest lands, and biodiversity conservation and

sustainable development.

MISSION

Strengthen the functioning and capacity of national and sub-national institutions for effective
implementation of policies, laws and regulations to enhance management of natural resources and

forest lands, and biodiversity conservation.

STRATEGIC OBJECTIVES

GOAL
Reduce

deforestation and
forest degradation
while promoting
sustainable
management,
conservation of
natural resources
and contribute to
poverty
alleviation

Improve management and monitoring of forest
resources and forest land use

- Strengthen management of forest conservation
areas, such as protected areas and flooded and
mangrove conservation areas
- Promote forest land tenure security through
forest land classification, zoning,
demarcation, and registration
- Strengthen law enforcement activities to address
unauthorized logging, and encroachment
- Monitor the status of ELCs and SLCs for
compliance with regulations
- Support harmonization of legal frameworks for
effective management of forest resources
- Strengthen regulatory framework and capacity
for social and environmental impact
assessment and compliance
- Strengthen capacity for data management and
establish decision support systems
for forest and land use sector.

SCOPE

Prioritize
deforestation and
address
degradation later

SCALE

Prioritize national
approach under
UNFCCC
mechanism

POOLS

Prioritize above
and below ground
biomass; address
dead wood, litter
and soil carbon
later
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PHASES

2017-2021
Consolidation;
mobilize
upfront
financial
resources;
transition to
implementation

2022-2026
Results-based
phase
operational

Strengthen implementation of sustainable
forest management

- Strengthen and scale up community-based
forest management
- Engage and encourage the private sector to
implement alternative and sustainable supply
chains from agro industrial plantations,
and to reduce emissions
- Expand afforestation, reforestation and
restoration activities
- Enhance timber supply and wood-based energy
sourced from community-based forest
management areas and private plantations
to reduce pressure on forest areas
- Promote effective, equitable, sustainable
management and use of forests, forest lands
and non-timber forest products
- Identify and implement alternative and
sustainable livelihood development programmes
for local communities most dependent
on forest resources.

Mainstream approaches to reduce
deforestation, build capacity
and engage stakeholders

- Support mechanisms to mainstream policies and
measures that reduce deforestation in relevant
government ministries and agencies
- Strengthen national and sub national capacity for
improved coordination mechanisms for national
land use policy and planning
- Strengthen capacity, knowledge and awareness
of stakeholders to enhance their contribution to
reducing deforestation and forest degradation
- Encourage public engagement, participation
and consultations in forestry and land use
planning, and promote the involvement
of multiple stakeholders
- Strengthen capacity of academic and research
institutions in training, research and technology
development associated with
forestry and land use
- Establish partnerships with development partners
in building knowledge and human resources
related to forestry, land use and

climate change.

RESULTS

By 2026 reduce
annual
deforestation by
half compared
to the rate
during FRL
period of
2006-2014
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10.2 Appendix 2: List of Protected Area in Cambodia

No. PROTECTED AREA Area (Ha)
National Park 12 1,720,269.35

1 | Preah Soramarith Kosamak "Kirirom" 35,232
2 | Preah Munivong "Bokor" 154,458
3 | Kep 1,152
4 | Pheah Sihanouk "Ream" 15,000
5 | Botum Sakor 171,250
6 | Preah Cheyvarama "Phnom Kulen" 37,500
7 | Virachey 332,500
8 | Vensai Siempang 57,469
9 | Central Cardamom 401,313
10 | O'Yadao 101,348
11 | Southern Cardamom 410,392
12 | Koh Rong 2,655.35
Wildlife Sanctuary 18 3,684,328

13 | Phnom Aural 253,750
14 | Peam Krasop 23,750
15 | Phnom Somkos 333,750
16 | Ronien Daun Sam 178,750
17 | Kulen Promtep 402,500
18 | Beng Per 242,500
19 | Lomphat 250,000
20 | Phnom Prich 222,500
21 | Phnom NamLyr 47,500
22 | Snoul 75,000
23 | Prey Lang 431,683
24 | Preah Roka 90,361
25 | Western Siempang 65,389
26 | Chhaeb 190,027
27 | Tatai 144,275
28 | Koe Seima 292,690
29 | Sre Pok 372,971
30 | Siem Pang 66,932
Protected Landscape 8 149,347.30

31 | Angkor 10,800
32 | Banteay Chhmar 81,200
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33 | Preah Vihear 5,000
34 | An Long Pring 217
35 | North TonleSap 31,159
36 | Boeung Prek Lpov 8,305
37 | Ang Trapeng Thmor 12,650
38 | Boeng Prektub 16.30
Multiple Use Area S 409,669

39 | Dong Peng 27,700
40 | Samlaut 60,000
41 | Tonle Sap 316,250
Boeng Chhmar Core Area (Ramsar Site) (14,560)

Prek Toal Core Area (Ramsar Site) (21,342)
Stung Sen Core Area (6,355)

42 | Punchearkrek 199
43 | Kbal Chay 5,520
Ramsar 4 14,600

44 | Stung Treng 14,600
Koh Kapi (1,200)
Boeng Chhmar (14,560)

Prek Toal (21,342)
Natural Heritage Park 1 24,654

45 | Phnom Tberng 24,654
46 Biodiversity Corridor of Protected Area 3 1,427,940
North East Corridor 757,661
North West Corridor 500,810
Cardamom Corridor 169,469
Total 7,430,807.65

Note:

Multiple Use Area of the Tonle Sap Lake Biosphere Reserve divided into three core areas:

Boeng Chhmar, Prek Toal and Stung Sen

Protected Area Biodiversity Corridor divided into three corridors: Northeast, Northwest and

Cardamom

Koh Kapi Ramsar site located in Peam Krasop Sanctuary and Botum Sakor National Park.
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10.3 Appendix 3: Glossary

Carbon Dioxide — CO;

A naturally occurring gas, also a by-product of burning fossil fuels from fossil carbon deposits,
such as oil, gas and coal, of burning biomass and of land use changes and other industrial
processes. It is the principal anthropogenic greenhouse gas that affects the Earth’s radiative
balance.

Carbon Emission
The total amount of greenhouse gases produced to directly and indirectly support human
activities, usually expressed in equivalent tons of carbon dioxide (tCOze).

Carbon Removal
Any process, activity or mechanism that results in the net removal of greenhouse gases from
the atmosphere.

Displacement

The effort of arresting deforestation and forest degradation in one area may also result in the
pressures of deforestation and forest degradation being shifted to other ecosystems of
importance for the conservation of biodiversity.

Forest Reference Level — FRL

One of the elements to be developed by developing country Parties implementing REDD+
activities (according to paragraph 71 of decision 1/CP.16) in order to be eligible for results-
based finance under the UNFCCC. Reference levels are expressed as tonnes of CO2 (tCOze)
equivalent per year for a reference period against which the emissions and removals from a
results period will be compared. Thus, reference levels serve as benchmarks for assessing each
country’s performance in implementing REDD+ activities. Reference levels need to maintain
consistency with the country’s greenhouse gas inventory estimates.

Greenhouse Gas - GHG

The atmospheric gases responsible for causing global warming and climate change. The major
GHGs are carbon dioxide (CO2), methane (CHa4) and nitrous oxide (N20). Less prevalent - but
very powerful - greenhouse gases are hydro fluorocarbons (HFCs), perfluorocarbons (PFCs)
and sulphur hexafluoride (SFs).

Market Based Mechanism

Carbon market mechanism within the carbon legal framework bound by national, regional or
international agreements. This mechanism is driven by the obligation of institutions and
individuals.

National Forest Monitoring System — NFMS

This system will allow countries to monitor the performance of REDD+ policies and measures
in mitigating climate change, deforestation in protected areas and logging concessions, as well
as national policies and measures in the forestry sector. NFMS for REDD+ vary in structure
and function from country to country. Most are designed in a way that can also be used for
other monitoring purposes in addition to monitoring and reporting for REDD+.
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Reducing Emissions from Deforestation and Forest Degradation - REDD+

The five activities listed in the Cancun Agreements that developing countries are encouraged
to implement to reduce emissions and enhance removals from the forest sector: (1) reducing
emissions from deforestation, (2) reducing emissions from forest degradation, (3) conservation
of forest carbon stocks, (4) sustainable management of forests, and (5) enhancement of forest
carbon stocks. Developing countries stand to receive results-based finance from the effective
implementation of these activities if they lead to measurable mitigation of GHG emissions.

Results Based Payment - RBP

RBP is the payments that a country receives for the successful implementation of actual
reductions of forest carbon emissions or enhanced removals of atmospheric carbon by forests
that have been verified according to the UNFCCC process against an established FREL, and
achieved through the implementation of PAMs in the context of respecting and addressing
relevant social and environmental safeguards.

Reversal
Re-emission of carbon stored in terrestrial sinks, such as forests and soils, when disturbed by
natural phenomena or human intervention.

Safeguards
Safeguards are procedures and approaches that can help to ensure that REDD+ activities “do
no harm” to people or the environment, but rather enhance social and environmental benefits.

Voluntary Carbon Market - VCM

Carbon market mechanism outside the carbon legal framework not bound by any international
agreement. This mechanism is driven by voluntary commitments from institutions (i.e. Energy
Company, Aviation Company) and individuals.
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