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は じ め に 

 
本報告書は、2011 年 11 月から 2017 年 11 月までの 6 年間に亘り実施した技術協力プロジ

ェクト『カンボジア国 REDD+戦略政策実施支援プロジェクト』の活動報告である。 
 
本業務の実施に当たっては、独立行政法人 国際協力機構本部および同カンボジア事務所

の関係各位、同プロジェクトのための長期専門家、カンボジア政府農林水産省森林局、同

水産局、環境省自然保全保護総局の職員各位、ならびに FAO に代表されるカンボジア国の

REDD+を支援する関係機関（ドナー、国際機関、NGO 等）の関係各位から多大なご指導・

ご協力を賜った。ここに深く謝意を表する次第である。 
 

平成 29 年 11 月 
 

アジア航測株式会社 
小野 茂 
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第1章 プロジェクトの概要 
 
1.1 カンボジア国の概要（英文報告書 1.1） 

 
カンボジア国はメコン川下流域に位置し、ベトナム、タイ、ラオスの 3 国と国境を接し

ている。国土、人口、経済状況は以下のとおりである。 
 

 国土面積: 181,035 km2 
 森林面積 1： 2016 年時点で約 875 万 ha 
 気候: 熱帯モンスーン地域（雨季と乾季の２時季） 
 人口 ：2016 年で 15,762,370 人  (出典：世界銀行)2 
 経済成長率： GDP で 6.9%  2016 時点 (出典: 世界銀行) 

 
 カンボジアの“Cambodia Industrial Development Policy 2015-2025” (March 2015)によ

ると、各セクターのGDPへの貢献度は下表のとおりであり、農業分野の比率が下がる一方、

工業セクターの開発が奨励されている。この工業セクターにはゴムの生産も含まれている。 
 
表 1  GDP への各セクターの貢献度 

セクター 1962 1998 2008 2013 2015 2020 2025 
農業 49% 44.5% 32.8% 31.6% 29.0% 25% 23% 
工業 19% 16.7% 22.4% 24.1% 26.2% 28% 30% 
-工業の内の製造業   - 12.7% 15.3% 15.5% 16.0% 18% 20% 
サービス産業 32% 34.8% 38.8% 38.5% 39.4% 40% 40% 
製造物への税金から

補助金を除いた率 
0% 4% 6% 5.8% 5.4% 7% 7% 

(出典: “Cambodia Industrial Development Policy 2015-2025”, March 2015) 
 
 
1.2 プロジェクトの背景（英文報告書 1.2） 

 
カンボジア国は 2016 年の土地利用被覆図によると国土面積 181,035 km2のおおよそ

48%3が森林である。1995 年以降の森林率がカンボジア森林局作成の資料に掲載されて

いるが、それによると、1995 年以来森林率は確実に減り続けており、2002 年から 2006
年では年平均 0.5%の割合での森林減少が認められる。 

                                                   
1国家森林計画上での森林定義に基づく数字であり、油ヤシとゴムのプランテーションが森林に含まれてい

る。 
2 http://databank.worldbank.org/data/reports.aspx?source=2&country=KHM 
3 国家森林計画上での森林定義に基づく数字であり、油ヤシとゴムのプランテーションが森林に含まれて

いる。 
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そこで、「カ」国政府は2010年に「国家森林計画（National Forest Programme: NFP）」
（2011～2030） を策定し森林管理の方向性を示した。この計画では森林に係る活動を

①林地境界分類・登記、②森林資源管理と保全、③法執行、④村落林業、⑤能力強化と

研究開発、⑥持続的財源確保に分けて記述しており、2015 年の森林率を 60%に戻すと

いう目標が設定された。 
一方、カンボジア政府は、2010 年 9 月に REDD+の準備プロセスの計画書である「国

家 REDD＋ロードマップ」を作成し、気候変動枠組条約における取り組みとなる

REDD+へ参画し、REDD+準備段階における政府の実施能力強化のため、日本政府に

支援を要請したものである。 
 日本政府はこの要請に応え、JICA が「カンボジア国 REDD+戦略政策実施支援プロ

ジェクト」、通称「CAM-REDD」の実施を決定した。 
 

 
1.3 カンボジアの森林管理（英文報告書 1.3） 

 
1.3.1 関係法規、戦略、計画等(英文報告書 1.3.1) 

 
 カンボジアには森林と自然資源の管理に関係する法規、計画、戦略が以下のとおり複数

存在している。 
 
法規 

- 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 

 
計画および戦略 

- 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 
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- 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) 

 
主要な法規、計画、戦略の要旨は以下のとおりである。 

 
① 森林法 Law on Forestry 

 
2002 年に制定された森林法は、森林の管理、伐採、利用、開発そして保護の枠組みを規

定するものである。森林法では、他の法律によってその管理が規定されている浸水林以外

の森林は農林水産省の管轄下であると規定している。さらに、保護区の管理については環

境省に委託することも規定されている。 

 

図 1  森林法の表紙 
 
② 国家森林計画 National Forest Programme（NFP） 

 
2010 年 10 月に閣僚会議で承認された国家森林計画（NFP）は 2010 年から 2029 年の 20

年間の森林セクターの計画であり、６つのプログラムから構成されている。すなわち、森

林の境界確定：分類と登録、森林資源と生物多様性の保護と開発、森林法の的確な執行と

統治、村落林業、能力と研究の開発、そして持続的な森林財務である。 
 NFP では森林率を 60%まで増やすことが数値目標となっている。NFP に掲げられている

ビジョン、ミッションと戦略的目的は以下のとおりである。 
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ビジョン 
森林資源の生態的、社会経済的、文化的そして環境的に健

全な管理と開発は、公共福祉の主要な柱のひとつである。 
 
ミッション 
カンボジアの森林の持続的な管理と開発を、貧困軽減、生

計の向上、経済発展、そして生物多様性とカンボジアの文化

遺産の保護も含めた環境保護に寄与できるよう促進する。 
 
 
 
 

図 2  国家森林計画の表紙 
 
戦略的目的 

1. 森林の貧困削減、生計向上そして公平な経済発展への持続的貢献の最大限化。 
2. 気候変動に対応し、森林に基づいた生計への影響の軽減。 
3. セクター、管轄権や地方政府の境界を跨いだマクロな土地利用計画。 
4. 全てのレベルにおける森林統治、法律そしてその執行。 
5. 係争を管理するシステムの開発。 
6. NFP を持続的に実施することを可能にする、関心、組織の能力そして教育の質の向

上。 
7. 環境保護と森林資源の保全の確実な実施。 
8. 変化する環境に対応できる近代的で持続的な管理モデルの適用。 
9. 持続的財政システムの開発。 

 
 上記の戦略 9 では以下のように炭素市場からの利益も自律的財政の一部とみなされてい

る。 
 
 “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 では 2010 年から 2029 年の間の戦略的指標も設定されているが、その中で REDD+
に関係する指標は以下のとおりである。 

 森林率を 60%まで増やす。4 
 準備やメンテナンスコストを引いた後の、炭素固定からの年間平均収入を

US$2500 万とする。 

                                                   
4 NFP では、ゴム、油ヤシプランテーションと多年生作物が森林の定義に含まれている。 
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 森林管理の結果を見せるための森林モニタリングと報告システムは毎月更新され

公開される。 
 保護林を 300 万 ha にする。 
 200 万 ha の森林を村落林業契約に基づく村落林業（約 1000 件）に提供する。 

 
③ 四辺形戦略と国家戦略開発計画 

(Rectangular Strategy and National Strategic Development Plan 2014-2018) 
 
四辺形戦略と通称される「成長、雇用、公平そして効率のための四辺形戦略」は、カン

ボジアの持続的な社会経済開発についての政治的公約の具体的な計画を示すものである。

その中で、自然資源の持続的管理は農業セクターの振興という戦略の一部として提示され

ている。 
国家戦略開発計画（National Strategic Development Plan：NSDP ）は、四辺形戦略で

定められた戦略を推進するためのものであるる。現在の NSDP は四辺形戦略 Phase III に
対応するもので 2014 年から 2018 年の 4 年間をカバーしている。 
 
④ 国家環境戦略とアクションプランおよび環境法 

(National Environment Strategy and Action Plan と Environmental Code) 
 
国家環境戦略とアクションプラン（NESAP）は、2015 年から 2023 年の間の持続的な自

然資源管理、環境保護のための優先的な政治的施策、財務オプションを提示するものであ

り、開発計画そして投資に際して政府、民間セクター、市民社会、開発機関が環境への配

慮を行うためのガイドラインである。 
 
環境基本法は、環境保全、持続的開発、気候変動対策などに強固な法的枠組みを作るこ

とを目的としており、2017 年末までに策定作業が終了する予定である。 
 
⑤ 国家保護区戦略的システム管理枠組み(National Protected Area Strategic System 

Management Framework) 
 

2014 年に制定された国家保護区戦略的システム管理枠組 (NPASMF) は、新規保護区や

保全地域の設定に際しての障害、現有の保護区に対する様々な圧力、そしてこれら地域の

管理を妨げる要因への対策について、長期かつ包括的な指針を与えるものである。（出典：

カンボジアの NRS） 
この枠組みのミッションの中に、保護区の拡大と生態的コリドーの設置が掲げられてお

いるが、すでに５つの生物多様性コリドーの位置と範囲が提案されている。  
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⑥ カンボジア気候変更戦略計画 (Cambodia Climate Change Strategic Plan 
2014-2023) 

 
 カンボジアの気候変動戦略計画（CCCSP）は NSDP に合わせて 2013 年 10 月に発表さ

れた。 
CCCSP は、気候変動への適応、温室効果ガス削減、低炭素開発に関する幅広い気候変動

問題に取り組むための戦略を統一することを目的としている。CCCSP は 8 つの戦略目標を

掲げており、その内の戦略目標 3 は「重要な生態系（トンレサップ湖、メコン川、沿岸生

態系、高地など）、生物多様性、保護区、文化遺産の気候レジリエンスを確保すること」で

ある。この目標を達成するための 4 つの戦略の 1 つとして、「REDD +を含む生態系サービ

スの支払いを促進すること」が明記されており、REDD +は、気候変動の問題に対処するの

に適したツールの 1 つとして認識されている。 
 

1.3.2 森林管理体制（英文報告書 1.3.2） 
 
 JICA 技術支援チームが 2011 年 11 月にカンボジアで業務を開始した時点では、カンボジ

アの森林管理体制は図 3 に示されているとおり以下の 3 省庁によって管理されていた。 
 農林水産省森林局  
 環境省：保護区管理を担当 
 農林水産省水産局：浸水林とマングローブ地域担当 
 

 
図 3  2016 年の森林・環境管理体制改編以前の森林管理体制 

(出典: Cambodia REDD+ Roadmap) 
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 この管理体制は 2016 年に、以下のような２種類の政令により大幅に変更され、森林管理

の権限が大幅に森林局から環境省に委譲された。 
 

 政令 No.34 （2016 年 3 月 4 日付）“Reformation the positions and duties of 
MoE and MAFF regarding management of ELCs and management of PA, 
and forest and fisheries conservation areas” 
（ELC の管理、及び保護区、森林、水産保全地区の管理に関する環境省と農

林水産省の立場と役割の再編に関する政令） 
 政令 No.69 （2016 年 4 月 28 日付）“The Transfer of the Protected Forest, 

Forest Conservation and Production Forest Areas, and Economic Land 
Concessions between MAFF and MoE”,  
（農林水産省と環境省の間での、保護林、森林保全および生産林、そして経

済的土地利用権地域の移管に関する政令） 
 
 2017 年 10 月現在、カンボジアの森林管理体制は以下のとおりである。 
 

 森林局は、Forest Reserve と Conservation Forest を含む Permanent Forest 
Estate の管理を担当。  

 水産局は、浸水林とマングローブ地区の管理を担当  
 環境省の自然保全・保護総局（GDANCP)は、Tonle Sap Biosphere Reserve

の中核地域と生物多様性保全回廊を含む約750万haの保護区ネットワークの

管理を担当する。 
 

1.3.3 森林被覆（英文報告書 1.3.3） 
 
 カンボジアの森林は、土地利用被覆評価の目的のために 11 種類に分類されている。すな

わち、Evergreen Forest, Semi-Evergreen Forest, Deciduous Forest, Bamboo, Mangrove, 
Rear Mangrove, Flooded Forest, Forest Regrowth, Pine Tree, Pine plantation and Tree 
plantation である。2006 年 2010 年そして 2014 年の森林率は、図 4 に示すとおりである。

この図は、森林局が 2011 年 10 月に発行した、“Cambodia Forest Cover 2010”に掲載され

ているものである。この図での森林定義は NFP での定義と同じで、油ヤシとゴムの植林地

並びに多年生作物も森林に含まれている。 
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図 4  カンボジアの森林被覆率変化（森林定義は NFP のもの） 

 
 この図では、1965 年には 70%以上であった森林率が 2010 年には 57.07%まで減少したこ

とが示されている。ただし 1965 年から 1992/93 の間の森林率の急激な変化は、このグラフ

の時間軸の目盛が等間隔ではないことによるものである。時間軸の目盛を同じ間隔に加工

すると図 5 のようになる。 
 

 
図 5  カンボジアの森林被覆率変化修正版（森林定義は NFP のもの） 

 

2006 2010 2014 
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表 2  カンボジアの土地被覆クラス別面積（面積単位：ha） 
土地被覆分類 2006 2010 2014 2016 

面積（ha） 割合（%） 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 
forest 

1,453,441 8.00% 1,391,117  7.66% 1,108,320  6.10% 1,071,947 5.90% 

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% 
 森林面積 10,831,727  59.64% 10,451,911  57.55% 8,518,173  46.90% 8,181,901 45.05% 
Oil Palm 
Plantation  

35  0.00% 5,055  0.03% 36,311  0.20% 51,276 0.28% 

Rubber 
Plantation  

78,148  0.43% 137,307  0.76% 484,316  2.67% 509,224 2.80% 

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% 
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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% 
 非森林面積 7,328,947  40.36% 7,708,763  42.45% 9,642,501  53.10% 9,978,762 54.95% 
 合計 18,160,674  100.00% 18,160,674  100.00% 18,160,674  100.00% 18,160,674 100.00% 
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図 5 によると、1965 年と 1992 年の間の森林減少率は、2002 年と 2010 年の間の減少率

と概ね同じことが分かる。なお、1997 年から 2002 年に掛けて森林が増えた理由として、

カンボジア政府は、森林図作成手法の改良によるものと説明している。すなわち、紙に印

刷した衛星画像を判読する手法から、パソコンのスクリーンに映した画像を判読した結果

を、GIS ソフトを用いて地図として描く方法への改良である。 
 
 図 4 と図 5 は、共に NFP における森林定義に基づいた森林率を表しているが、カンボ

ジア政府は REDD+で用いる森林定義には、油ヤシとゴム植林そして多年生作物を含まない

ことを決定した。この定義に基づき、本プロジェクトによる支援で改良されあるいは作成

された土地利用被覆図上で計測した森林被覆率をグラフにしたものが図 6 である。 
 
当プロジェクトで作成された 2006 年と 2010 年の地図上では、森林面積がそれぞれ元の

地図上での面積より増えているが、これは、新たな技術の導入により、これまで見逃して

いた小さな森林が捉えられた結果である。 
 

 
図 6  2006 年から 2016 年の森林率変化（REDD+用森林定義による） 

 
図 6 から計算した年平均の森林減少率は以下のとおりである。 

 
 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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 この数値からは、2010 年から 2014 年の４年間の森林減少率が大きかったことが分か

る。2016 年 11 月に UNFCCC に提出され現在 UNFCCC に評価を受けている FRL 書類に

よると、2006 年から 2014 年の間の炭酸ガスの排出量は 78,953,951 t CO2. 5 である。 
 
国家 REDD+戦略(NRS)原稿 6では、森林減少と劣化の原因として９つの原因を挙げてい

る。 
• 遠隔地への交通の便の改良、商業伐採、インフラプロジェクトの実施、並びにそう

した地域で森林を管理する政府の能力欠如。 
• 不確かな土地保有権、土地投機、森林への違法な侵食。 
• 1996 年から 2006 年の間の森林への農業の急速な拡大、大規模な農業ビジネスへの

経済的土地利用権の付与、そして社会的土地利用権制度による土地保有権の付与。 
• 無許可の森林伐採、持続性の無い森林と非木材生産物の収穫。 
• 森林と土地利用セクターの、弱体なガバナンス、法執行、そしてモニタリング。 
• ゴムや砂糖などの原材料への地域及び世界的な需要の伸び。 
• 人口増加と農地の需要増加 
• 地方の貧困と代替生活手段が無いこと。 
• 他の原因は、森林地域への移住、土地法規の脆弱な執行、環境・社会影響評価の不

適切な実施、国の土地の登録および森林境界の欠如など。 
 
 NRS では、2014 年までに発生した森林減少の主要原因とその面積についても下表のよう

に分析している。 
 

表 3  森林減少面積と原因 
森林減少の原因 減少面積 備考 

農業ビジネス開発 2,020 千 ha 1,550 千 ha は農林水産省の決

定により土地利用変更が認可

された。 
 
470 千 ha は環境省の決定によ

りと土地利用変更が認可され

た 
社会的土地利用権の付与 
貧困家庭、軍人の家庭のためあるい

は新たな村を建設するため。 

2,450 千 ha 2009-2013 

土地を持たない村落に土地所有権利

書を発行するための、森林区域の用

地変更 

1,200 千 ha 2014 年に発生 

 
                                                   
5 この通知は 2017 年 5 月 22 日時点のものである。 
6 本報告書執筆段階では、NRS はカンボジア政府の承認を待っているところである。 
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1.4 カンボジアの気候変動への対応（英文報告書 1.4） 

 
 カンボジアの四辺形戦略フェーズ III や国家戦略的開発計画では、気候変動への対応が優

先課題のひとつとして取り上げられている。 
 
 カンボジアは 1995 年 12 月 18 日に UNFCCC を批准し、1996 年 3 月 17 日に正式にそ

のメンバーとなった。また、カンボジアは京都議定書を 2002 年 8 月 22 日に批准し、2005
年 2 月 16 日に発効となった。気候変動問題を担当する政府の体制と主要な書類は以下のと

おりである。 
 

1.4.1 気候変動対策を担当する国の組織（英文報告書 1.4.1） 

 
2006 年に、カンボジア王国政府は気候変動に関する政策、戦略、法的手段、計画および

プログラムの実施を準備、調整、監視する任務を有する、複数部門および複数分野にまた

がる「国家気候変動委員会」（NCCC）を設立した。その後、2015 年 5 月に、NCCC の機

能は「国家持続可能な開発評議会」（NCSD）に改編されて引き継がれた。図 7 に示すよう

に、NCSD には REDD+にも関連している 4 つの部門がある。NCSD の気候変動局と共に

カンボジア気候変動戦略計画（CCCSP）の作成実務を担当しているのは MoE の GDANCP
である。 
 

 

図 7  NCSD の組織図 
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1.4.2 INDC と国別報告書（National Communication）（英文報告書 1.4.2） 

 
カンボジア政府は、気候変動に関する同国の対応を報告する重要な文書である、国別報

告書（National Communication：NC）と Intended National Determined Contribution
（INDC）とを UNFCCC に提出してある。最初の国別報告書の提出は 2002 年 10 月、INDC
の提出は 2015 年 2 月である。その後、2016 年 1 月に 2 回目の国別報告書が提出されたが、

その温室効果ガスインベントリーは 2000 年時点のものであった。現在、第 1 回目の隔年更

新報告書（Biennial Update Report）の提出が検討されている。 
 

1.4.3 REDD+ ロードマップ（英文報告書 1.4.3） 

 2017 年に FAO が発行した“Forest change in the greater Mekong subregion (GMS)”に
よると、大メコン圏の国の森林減少率は表 4 のとおりである。2015 年のカンボジアの森林

率 54%はカンボジア政府が公表している数値より高いため他の国の森林率の信頼性も高く

ないと判断されるが、この表上ではカンボジアの森林減少率は域内 5 か国中、ミャンマー

に次いで高い。 
 

表 4  大メコン圏の国の森林率変化 

国 
2015 年の森

林率(%) 
森林域の年変化 (%) 

1990-2000 2000-2010 2010-2015 
カンボジア 54 -1.1 -1.3 -1.3 
ラオス 81 -0.7 0.8 1.0 
ミャンマー 44 -1.2 -0.9 -1.8 
タイ 32 2.0 -0.5 0.2 
ベトナム 48 2.3 1.9 0.9 

 
カンボジア政府は REDD＋という仕組みが森林減少や劣化を抑制するのに効果的との理

解の下、2008 年には最初の REDD+プロジェクトを立ち上げ、2009 年には UN-REDD 計

画のパートナーとなった。さらに、2009 年から 2010 年に掛けて REDD+ Readiness 
Roadmap（図 8）を策定し、2009 年には FCPF に対して Readiness Plan Proposal を提

出、2011 年に UN-REDD National Programme に署名した。 
 
ロードマップでは、REDD+ 準備プロセス段階の活動として以下の６つが挙げられてお

り、カンボジアはこのロードマップに従って REDD+準備活動を実施してきた。 
 
 国家 REDD+ 準備プロセスの管理 
 コンサルテーション、関係者の関与そして関心を挙げるための計画 
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 REDD+戦略の開発と選択（土地利用、方針そしてガバナンスの評価を含む） 
 REDD+実施の枠組み(利益配分とセーフガードを含む） 
 参照シナリオの開発 
 国としてのモニタリング、報告そして検証（MRV）のためのモニタリングシステム

の開発 
 

 

図 8  REDD+ Roadmap の表紙 
 
 
1.5 CAM-REDD の概要（英文報告書 1.5） 

 CAM-REDD は 2011 年 6 月から 2017 年 11 月までの約 6 年半に亘り実施された。プロ

ジェクトの目標と PDM は次のとおりである。 
 

1.5.1 プロジェクトの目標と PDM（英文報告書 1.5.1） 

 
第 1 章「1.2  プロジェクトの背景」で述べたように、CAM-REDD はカンボジア政府に

よる REDD+ロードマップの実施を支援するために計画されたものであり、以下のような目

標が設定された。 
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一般的に REDD+の活動は以下のとおり３つのフェーズに分けられている。 

 フェーズ I  REDD+準備プロセス 
 フェーズ II  REDD+活動実施/デモンストレーション活動実施 
 フェーズ III  成果払いを目指した本格実施 
 

CAM-REDD は基本的にカンボジアの REDD+フェーズ I、すなわち REDD+準備プ

ロセスを支援するものであるが、フェーズ II に含まれるデモンストレーション活動に

ついても一部支援した。 
 

CAM-REDD の最初の PDM は 2011 年 3 月の本プロジェクトの内容協議の際に作成

された。しかしながら、当時は UNFCCC においても REDD+の詳細な仕組みは決定さ

れておらず、JICA 以外の開発パートナーのカンボジア REDD+支援の活動計画もまだ

出来上がっていなかった。このため、PDM はその後の UNFCCC における REDD+に
関する議論の進展や、UN-REDD の活動計画が明らかになるにつれて、幾度か見直し

された。表 5 に最終版の PDM を示す。 
 
 

上位目標  
REDD+実施の経験に基づき、気候変動の緩和策として持続可能な森林経営が推進さ

れる。 
プロジェクト目標 

REDD+の戦略と政策の実施が円滑に行われるように関係者の能力が強化される。 
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表 5  CAM-REDD の PDM（最終版） 
プロジェクトの要約 指標 入手手法 外部条件 

上位目標 
REDD+実施の経験に基づ

き、気候変動の緩和策として

持続可能な森林経営が推進

される。 

森林減少及び/または森林劣化の速さが公に認

知され、その割合を下げるために政策措置が

広範に取られる。 

国際機関に提出される報

告書類、地図、データ 
 

 

プロジェクト目標： 
REDD+の戦略と政策の実施

が円滑に行われるように関

係者の能力が強化される。 
 

i) 必要な政策措置が国家 REDD+戦略の

中に草稿される。 
ii) 国家 REDD+戦略を促進するための政

策レベルの省庁間の調整や関係者（ス

テークホルダー）の協議が進められる。 

＊政府の作成する書類 
＊関係者のインタビュー

結果 

＊カンボジアの REDD+方針が大

きく変化しないこと。 
＊財政的持続性が確保されるこ

と。 
＊国家REDD+戦略が承認されて、

必要な予算措置がされること。 
成果： 
1. REDD+に係る準備作業と

関係者の効果的な参加の体

制が国レベルで整備される。 
 

i) 国家タスクフォース、事務局、テクニカル

チーム、コンサルテーショングループが設立

され、活動する。 

＊大臣による Prakas/タ
スクフォース/アドバイザ

リーグループ/コンサルテ

ーション会議、研修等の報

告書あるいは議事録 

*＊REDD＋の手続きに関する国

際的ルールと仕組みが遅滞なく設

定されること。 
＊国家 REDD+戦略策定に十分な

資源が投入されること。 
2. 国家 REDD+戦略が草稿

される。 
i) 国家 REDD+戦略案が草稿される。 
ii) セーフガードの関連セクションが国家

REDD+戦略案に盛り込まれる。 
iii) 野生生物及び生物多様性法（仮称）案

が閣僚評議会へ提出される。 

＊大臣による Prakas/タ
スクフォース/アドバイザ

リーグループ/コンサルテ

ーション会議、研修等の報

告書あるいは議事録 
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iv) 州レベルの NFP の文書が少なくとも

７州で承認される。 
v) 国家/州レベルの NFP が少なくとも４

州で、６プログラムを通して実施され

る。 
3. REDD+を準国/国家レベ

ルで推進する能力が強化さ

れる。 
 

i) 排出削減が少なくとも１つのプロジェ

クトで確認できる。 
ii) 試行的準国レベルのアプローチが文書

化される。 
iii) CAM-REDD で支援した全てのデモン

ストレーションサイトでの経験が編集

され、関係者に共有される。 

＊報告書 
 

４．森林モニタリングシステ

ム、及び参照排出レベル

（RLs/RELs）のフレームワ

ークが設計され、各々の活動

の実施能力が強化される。 

i) 国家森林モリタリングシステム

（NFMS）に関連したセクション

が国家 REDD+戦略案の中に盛り

込まれ、開始される。 
ii) 初期の REL/RL が開発される。 
iii) 初期の森林炭素量計測案が IPCC

の Tier 1 以上のレベルで行われ、

その報告用原案が認証のために作

成される。 

＊報告書/地図/データセッ

ト 
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活動 投入  
1.1 国家 REDD+実施準備の体制を整備する。 
1.2 国家 REDD+実施準備の推進を支援する。  
1.3 関係者の参加を促進する。 
1.4 関係者に REDD+全般に関する情報や国家

REDD+実施準備に関する情報を提供する。 
 
2.1     国家 REDD+戦略を草稿する。 
2.2 複合便益を評価する。 
2.3 REDD+の資金メカニズム及び利益配分を設

定する。  
2.4 国家 REDD+のための政策及び法的枠組を整

備する。  
2.5 暫定的 REDD+排出削減枠の帳簿及び計算ル

ールについて概念化する。 
2.6 セーフガード及び複合便益のモニタリング

の仕組みを整備する。 
2.7  REDD+に関連した研究調査を実施する。 
 
3.1 デモンストレーション活動の実施と経験の

整理を行う。 
3.2 現場における準国/国レベルの REDD+アプ

ローチを策定する。 

日本側投入 
 
ア. 専門家派遣： 
（ア）直営（長期）：チーフ

アドバイザー、業務調整（各

5 年間） 
（イ）業務実施契約：森林リ

モートセンシング、森林デー

タベース、森林モニタリング 
イ. 供与機材：GIS 用の PC
及びソフト、衛星写真等。（こ

のほか、環境プログラム無償

による供与機材を最大限活

用する。） 
ウ. 研修員受入：年間数名程

度 
 
 

相手国投入 
 
ア. カウンターパート人材の

配置： 
（ア）プロジェクトダイレクター1
名（農林水産省森林局長） 
（イ）アシスタントプロジェクトダ

イレクター1 名（農林水産省森林局

次長） 
（ウ）プロジェクトマネージャー1
名（農林水産省森林局野生生物・生

物多様性部長） 
（エ）プロジェクトナショナル業務

調整（農林水産省森林局炭素クレジ

ットと気候変動オフィスチーフ代

行） 
（オ）その他のカンボジア政府関係

者 10 数名程度（農林水産省森林局

及び森林・野生生物研究所） 
（カ）事務員／秘書／タイピスト／

運転手／守衛／その他 
イ. 施設の提供： 

＜前提条件＞ 
 
＊無償資金協力

による機材供与

が大幅に遅れな

いこと。 
＊ 関 係 者

（FA/MoE/FiA）

がプロジェクト

を実施し続ける

こと。 
 
＊他の開発パー

トナー（ドナー

/NGO）との協調

関係が確保され

ること。 
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活動 投入  
 
4.1  国家 MRV/REL を構築する。 
4.2  国家森林モニタリングシステム計画を策定す

る。  
4.3  REDD+に関連した業務に活動データを提供す

るための衛星による土地モニタリングシステムを設

計する。 
4.4   REDD+関連業務のために温室効果ガスの排

出吸収係数を決定する国家森林インベントリーを設

計する。 
4.5  カンボジアの参照排出レベル（RLs/RELｓ）の

枠組みを構築する。 
4.6 REDD+に関連するGHGレポートシステムを開発

する。 

森林局内のプロジェクト事務所／

設備の設置スペース／会議室（セミ

ナー開催含む）／環境プログラム無

償で供与される設備と機器／光熱

費／通信費／什器備品 
ウ. その他、両者で合意された設

備・経費 
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JICA は CAM-REDD のために２種類の専門家を投入した。長期専門家と、MRV/REL を

主な担当分野とする専門家で構成される MRV/REL 技術支援チーム（以下、本報告書では

「JICA 技術支援チーム」と呼称する）である。 
長期専門家は、森林局政策アドバイザー１名とコーベネフィット/業務調整担当の 1 名で

あり、長期専門家の活動の中には、建設資材の提供などが含まれている。 
 

1.5.2 JICA 技術支援チームの役割（英文報告書 1.5.2） 

 技術支援チームは 2011 年 11 月に活動を開始した。同チームが支援した PDM 上の活動

は下表のとおりである。 
 

表 6  JICA 技術支援チームが支援した PDM 上の活動 
PDF での

番号 
活動 

<成果 2> 
2.1 REDD+戦略の策定 
<成果 3> 
3.1 デモンストレーション活動の実施とレビュー 
<成果 4> 
4.1 国レベルの MRV/REL 体制の構築 
4.2 森林モニタリングシステムの開発 
4.3 REDD+関連活動に活動度データを提供するための人工衛

星土地モニタリングシステムの設計 
4.4 REDD+関連活動のための排出・吸収係数を開発するため

の、国家インベントリーのデザイン 
4.5 カンボジアの RLs/RELs 枠組みの開発 
4.6 REDD+に関連した GHG 報告システムの開発 

 
 また、同チームの活動は以下のとおり３つの期間に分けて実施された。 

第 1 年次： 2011 年 11 月から 2013 年 3 月 
 第 2 年次： 2013 年 5 月から 2015 年 3 月 
 第 3 年次： 2015 年 6 月から 2017 年 11 月 
 

1.5.3 各年次の業務 

3 つの年次の特記仕様書は下表のとおりである。本報告書では、突起仕様書の内容を、下

表の左の欄に示した項目別にまとめて活動内容を記述した。 
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表 7  特記仕様書内容 
本報告書での 

まとめ方 
第１年次 第２年次 第３年次 7 

業務計画書策定 ア.第 1年次計画書の

説明 

ア．第２年次業務計画

書の策定・説明 

ア．業務計画書の説明

と全体計画の策定 

イ.全体計画の策定   

能力強化 

 

ウ.リモートセンシン

グ/GIS等に関する研

修の企画 

ウ．リモートセンシン

グ/GIS等に関する研

修の企画 

 

エ．リモートセンシン

グ/GIS等に関する基

礎研修の実施 

 

エ．リモセン GIS等に

関する基礎研修の実施 

イ．リモートセンシン

グ/GIS等に関する研

修の実施（活動 4.3.2） 

国家森林シンベント

リー設計  

オ．森林インベントリ

ー調査体制の構築支

援支援 

 

ス．森林インベントリ

ー調査体制の構築支援

支援 

ウ．森林インベントリ

ー調査手法に係る支

援（活動 4.4.1） 

 

土地利用被覆図作成

技術強化 

カ．土地利用と土地利

用変化の評価支援 

カ．土地利用と土地利

用変化の評価支援 

エ．土地利用被覆とそ

の変化の評価支援（活

動 4.3） 

 ツ．2010年版の土地利

用被覆図の作成 

 

GHGインベントリーシ

ステム 

キ．排出・吸収係数の

設定支援 

キ．排出・吸収係数の

設定支援 

 

GHGインベントリーシ

ステム 

ク．温室効果ガス排出

量の推計支援 

ク．温室効果ガス排出

量の推計支援 

オ．温室効果ガス排出

量の推計支援（活動

4.6） 

参照排出レベル設定 ケ．準国での参照排出

レベルの設定支援 

ケ．準国での参照排出

量の設定支援 

カ．国(ナショナル)で

の参照排出レベルの

設定支援（活動 4.5） 

国家森林モニタリン

グシステム設計 

コ．森林資源情報の統

合化の支援 

コ．森林資源情報の統

合化の支援 

 

国家森林モニタリン

グシステム設計 

サ．森林炭素に係る

REDD+モニタリング体

サ．REDD＋モニタリン

グ体制の構築支援 

 

                                                   
7 第三年次の仕様書の記号は、変更契約前のものを表示。 
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制の構築支援 

シ．全国レベルの森林

被覆モニタリング体

制の構築 

シ．全国レベルの森林

被覆モニタリング体制

の構築支援 

キ．国家森林モニタリ

ングシステム策定支

援(活動 4.2) 

国家森林モニタリン

グシステム設計 

タ．データベースの構

築支援 

 

タ．データベースの構

築支援 

 

国家森林インベント

リー設計 

ス.森林現況調査

（NFI）の実施支援 

  

デモンストレーショ

ン活動 

チ．デモンストレーシ

ョン活動実施支援 

チ．デモンストレーシ

ョン活動支援 

 

 

国家 REDD+戦略策定  テ．カンボジアの国家

REDD+戦略原稿作成支

援 

ク．REDD+国家戦略の

策定支援(活動 2.1) 

能力強化 供与機材の調達 機材購入  

評価業務  ウ．中間自己評価の実

施 

エ．中間レビュー調査

への協 

ケ．自己評価の実施 

コ．終了時評価への協

力 

報告書作成 ツ 第 1年次中間報告

書 

テ 第 1年次業務完了

報告書作成 

オ．第 2 年次中間報告

書 

カ．第 2 年次業務完了

報告書 

サ．第 3年次進捗報告

書 

第3年次業務完了報告

書 
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1.5.4 JICA 技術支援チームの構成 （英文報告書 1.5.3） 

  JICA 技術支援チームの構成は以下のとおりである 
 
表 8  JICA 技術支援チームの構成 

第一年次 第二年次 第三年次 

担当分野 氏名 担当分野 氏名 担当分野 氏名 
業務主任 
森林リモート

センシング/GIS 

小野 茂 業務主任 
森林リモート

センシング
/GIS 

小野 茂 業務主任

/REDD+戦略
/NFMS 

小野 茂 

副総括 
森林資源イン

ベントリー 

染矢 貴 副総括 
森林資源イン

ベントリー１ 

染矢 貴 NFMS 坂井 勇夫 

森林資源イン

ベントリー 
山瀬 岳 森林資源イン

ベントリー２ 
坂井 勇夫 REL/NFMS 2 稲田 徹 

森林データベ

ース 
五味 謙

隆 
森林データベ

ース 
古谷 透 土地利用被覆評

価 
古谷 透 

  森林リモート

センシング・自

動分類高度自

動画像処理 

浅井 樹 土地利用被覆評

価 2 
和智 明日

香 

    土地利用被覆評

価（土地利用被

覆図作成/セグメ

ンテーション） 

浅井 樹 

 
 

1.5.5 実施方針（英文報告書 1.5.4） 

MRV/REL のための JICA 技術支援チームの業務実施方針は以下のとおりである。 
 
① 基本方針 
本業務の特徴は以下の２点に凝縮される。 
 JICA と同時にカンボジアの REDD+を支援する他の開発パートナーの存在。 
 REDD+という仕組みの詳細が国際社会で議論されつつある段階であり、国際動向を

観ながらカンボジア政府としての到達点を決める必要性。 
 
こうした状況へ対応するため、JICA 技術支援チームは以下のような方針で本業務を実施

した。 
 他の開発パートナーとの協働 
 活動の重複を避けるため、複数の開発パートナーとの連携・協調。 
 UNFCCC での議論の進展への対応 
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 徐々に細かい部分が決まっていく REDD+という仕組みに対応するために柔軟性を持

たせて業務実施。 
 

② 支援方法 
 JICA 技術支援チームのカンボジア政府への支援方法は以下の３種類である。 

 MRV/REL 技術チーム会議、ワークショップ、その他の会合、そして実際の作業

を通じての技術アドバイスの提供。（OJT） 
 講義および研修。 
 ワーキングペーパーなど技術文書の提供。 

 
③ 他の開発パートナーとの協調 

 JICA 調査団がカンボジア入りした 2011 年 11 月に、UN-REDD もその活動のキックオ

フ会議を開催したが、UN-REDD の活動を現場で管理する専門家の着任は 2013 年 1 月にな

ってからである。それまでは FAO 本部の職員が短期出張してセミナーなどで REDD+の仕

組みについての基礎的知識の醸成を図る一方、短期的に投入された専門家が主に既存の地

図データの分析等を実施していた。 
 UN-REDD も JICA も基本的には、カンボジアの REDD+ Roadmap に記載されている項

目に沿って支援を行うことになっていたが、それぞれ独自の TOR を設定していたため、そ

の調整が必要となった。 
 JICA 調査団からの要請により、2013 年 7 月に FAO ローマから専門家が来訪し、プノン

ペンにおいて支援計画の細目調整の作業が実施され、その結果が Plan of Operation 
としてまとめられた。Plan of Operation は全部で 12 頁にも及ぶため、その一部を図 9 と

して掲載する。各活動項目については計画と実績が示されている。一番右の欄には各活動

項目を支援する開発パートナー名が記載されているが、記載順序は貢献度合いとは無関係

である。 
 
 その後、FCPF による支援が 2014 年から開始されたが、これについても JICA と FAO
そして UNDP の専門家の間で活動内容の調整が実施された。 
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図 9  Plan of Operation の一部 
 
④ 日本政府の無償資金協力事業との協調 

 
2010 年 3 月に日本政府は、カンボジア政府の REDD+ Roadmap 実施能力強化のために

森林局に対して必要な資器材の供与を行うための E/N に署名した。この無償資金協力事業

の案件名は“Forest Preservation Programme”であり、本無償案件で調達された機材の概要

は下表のとおりである。 
 

表 9  日本国無償資金協力事業で調達された資器材概要 
技術分野 概要 

リモートセンシング/GIS  森林局の事務所スペース拡大 
 GIS と人工衛星画像 

森林資源インベントリー  森林炭素計測機器 
REDD+ デモンストレーショ

ン活動 
 レンジャーステーションと苗床 
 散水車 

違法伐採に対する法の執行  通信機器 
 車両 

 
 無償資金協力では機器の調達だけではなく、調達した機器を使用するために以下の内容

の研修も実施した。 
 森林インベントリー調査（カンボジア国内 5 か所） 
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 “ESRI ArcGIS”の操作 
 “ERDAS Imagine”を用いた衛星画像処理 
 “eCognition”を用いた衛星画像のセグメンテーション 

 
 JICA 技術支援チームは、無償資金協力担当のコンサルタントと連携を保ち、能力強化支

援内容に重複や矛盾が無いよう配慮した。 
 
 
1.6 カンボジアの REDD＋実施体制（英文報告書 1.6） 

 
1.6.1 REDD+タスクフォース（英文報告書 1.6.1） 

 REDD+を実施するための機構として、カンボジア政府は REDD+タスクフォースを 2013
年末に編成した。2017 年 10 月時点のタスクフォースの構成員は下表のとおりである。 
 

表 10  カンボジア REDD+タスクフォースの構成員 
 

氏名 所属・職位(2017 年 10 月時点のもの) 
タスクフォース

での役割 

H.E Chea Sam Ang 環境省自然保全保護総局長 議長 
Mr Kim Nong 環境省自然保全・保護総局 次長 副議長 
H.E Cheam Pe A 内務省地方管理総局 次長  
Mr Net Mony 経済財務省 国家財産局局長  
Ms Pov Voleak 工業鉱山エネルギー省 

エネルギー総局 次長 
 

Mr Sao Vary 土地管理都市化建設省 地籍地理総局 
国家財産保全事務所長 

 

Mr Dok Doma 村落開発省 村落給水部 次長  
Mr Ouk Vibol 農林水産省水産局 水産保全部 次長  
Mr Sam Khandy 環境省 経済的土地利用権事務局  

 
タスクフォースは、REDD +準備プロセスの全体的な管理、カンボジア政府内の調整

を行う REDD+に関する意思決定機関である。REDD+に関する主要な成果と決定事項

がカンボジアの状況に適しているかを確認し、国家 REDD +戦略と実施枠組みの開発を

リードする役割を与えられている。 
 

REDD+タスクフォースの具体的な任務は次のように規定されている。 
 国家 REDD +戦略と実施枠組みの策定 
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 REDD +のデモンストレーション活動の基準とガイドラインの確立 
 関係政府機関から要請される REDD +準備作業計画と予算の整理と承認 
 REDD +ロードマップに記載されている主要な技術的課題のレビューのためにタス

クフォースに報告する技術チームの設置 
 REDD +タスクフォースと REDD +準備プロセスで作業するために提案されたコン

サルタントとアドバイザーのレビュー・承認 
 コンサルタント導入の承認 
 ステークホルダーのコンサルテーションと意識向上プロセスの監理 
 REDD +準備プロセスに関する財政支援の手配 
 他のプログラムやパートナーシップ執行機関との調整（例：UN-REDD プログラム

執行委員会、関連する技術ワーキンググループ） 
 省庁内で進行中の REDD +活動に関する情報の提供 
 REDD +に関する研修と会議への参加 
 開発パートナーおよび NGO の活動との調整・連携 
 FLEGT の問題に関連する行動の議論・調整 
 関係省庁を代表するタスクフォース委員によるそれぞれの関係省庁への報告 
 REDD +開発プロセス内で発生する争議への対処 

 
 REDD+タスクフォースは 2010 年 8 月 18 日付の政令第 99 号に基づいて、気候変動に関

する調整メカニズムである国家気候変動委員会（NCCC）に必要な報告をすることになって

いる。UNFCCC への各種報告の提出は、NCCC を通して行われる。 
 
 タスクフォースの下には以下の４つの技術チームが編成されている。 

 利益配分 
 コンサルテーションとセーフガード 
 計測報告検証/参照排出レベル（MRV/REL） 
 REDD+プロジェクト：デモンストレーション活動 

 
 JICA 技術支援チームは４つの技術チームの内、計測報告検証/参照排出レベルを担当する

「MRV/REL 技術チーム」を支援した。この MRV/REL 技術チームは 2013 年末近くに編成

されたが、実際の活動が開始されたのは 2014 年 2 月である。その構成員は、森林局、水産

局、環境省（GDANCP）、土地管理都市計画建設省、工業鉱山エネルギー省の職員各 1 名

と、有識者５名であるが、REDD+フェーズ II に移行するに当たり、他の省庁の職員の参加

や人数増加が検討されている。 
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1.6.2 開発パートナーからの支援（英文報告書 1.6.2） 

カンボジアの REDD+活動については、複数の開発パートナーが技術、財政支援をしてい

る。主な開発パートナーは JICA と UN-REDD（FAO、UNDP そして UNEP）である。 
 
図 10はカンボジアのREDD+準備プロセスを支援する主要開発パートナーを示したもの

である。 
 

成果 

主要 REDD+ 関連機関 
（✔✔…主担当/✔…副担当） 
CAM-REDD 
JICA 技術協

力 

UN-REDD 

カンボジア

プログラム 

FCPF 
準備プロジ

ェクト 
日本大使館 

コミュニテ

ィ・保護林 

成果 1： 
制度構築 ✔ ✔✔ ✔✔   

成果 2： 
戦略・政策 ✔✔ ✔✔ ✔✔   

成果 3： 
デモンストレー

ション活動 
✔✔ ✔ ✔✔ ✔✔ ✔✔ 

成果 4： 
MRV/REL/GHG 

インベントリー 
✔✔ ✔✔ ✔ ✔✔ ✔ 

図 10  カンボジアの REDD+のための各開発パートナーの支援分野 
 

FAO は UN-REDD の一員としてだけでなく、独自の支援も展開している。 
 
 
 
 
 
 
 



30 
 

第2章 活動内容 

 
2.1 実施計画（英文報告書 2.1） 

まず第 1 年次の業務実施計画書に添付した作業フローを図 11 に示す。通常の JICA プロ

ジェクトでは、業務実施計画について相手国政府と協議するところから調査団の業務を開

始する。しかしながら、本プロジェクトの場合、調査団が「カ」国に到着した 2011 年 11
月の時点では、REDD+タスクフォースは未だ存在せず、UN-REDD の活動も開始されてい

ない状況である。その上、「カ」国政府は、当面 JICA チームには能力強化を期待していた

ため、調査団が計画したような本格的活動を、調査団と共に開始する状況になかった。こ

のため、日本で作成しておいた計画書の英訳版を用いての業務計画説明は中止し、2012 年

3 月までの暫定的かつおおまかな計画を簡略に期した書類にて、調査団の目的と計画を説明

した。 
 その後第 2 年次が開始された時点でも、UN-REDD の明確な活動計画が出来ておらず、

業務の重複を避けるため、MRV/REL 分野の体制整備のために必要な作業項目の関係だけを

示したワークフロー（図 12）を作成して UN-REDD 側の計画との調整を行ってから、JICA
技術支援チームの作業計画の詳細を策定することとした。ただし、森林インベントリー調

査手法に関する支援、土地利用と土地利用変化の評価支援、排出・吸収係数の設定支援な

どはお互いに影響を及ぼす性質のものであるために、REDD+体制整備に係るほとんど全て

の作業は並行して実施される結果となった。その傾向は図 13 に示す第三年次のワークフロ

ーでもより顕著になっている。 
 
 カンボジアの REDD+の活動計画が明らかになってくるのは、REDD+タスクフォースの

下に４つのテクニカルチームが編成され、会合が開けるようになった2014年初頭であるが、

JICA 技術支援チームはそれを待たずに、2013 年 7 月にとりあえず UN-REDD（FAO）と

の間で両者の作業内容と予定の確認ならびに調整を行った。 
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図 11  第 1 年次当初の計画書 

別紙１　ワークフロー
経過月数 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42

現地の季節 雨季

調査年次

調査年度（年次）

10 11 12 1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 4 5 6 7 8 9 10 11 12 1 2 3

乾季 雨季 乾季

平成23年度(2011年） 平成24年度(2012年)

第1年次 第2年次

雨季

平成25年度(2013年) 平成26年度（2014年)

歴年月
2014年 2015年２011年 2013年2012年

乾季雨季 乾季

全体計画の策

定

RS／GIS等に関する

研修の企画 (研修

用資料作成）

土地利用と土

地利用変化の

評価支援

森林インベント

リー調査手法の

研修の実施

排出・吸収係数

の設定支援

温室効果ガス排

出量の推計支援

森林炭素蓄積の

既存データの照

合・統一化作業

の支援

森林現況調査（NFI）の実

施支援

デモンストレーション
活動実施支援

統合型GISデー

タベースの構築

支援

温室効果ガス排出推
計量の報告支援

全国レベルの森

林被覆モニタリン

グ体制の構築支

援

森林炭素に係

るREDD+ モニ

タリング体制の

構築支援

準国での参照排出レベ

ル設定支援

RS／GIS等に

関する基礎

研修の実施

（中級）

RS／GIS
等に関す

る基礎研

修の実

施（初

級）

国

内

準

備

作

業

調

達

機

材

・

第

1
年

次

計

画

書

作

成

中

間

報

告

書

業

務

完

了

報

告

書

セーフガード
に係る取組み
のモニタリン
グ支援

第

2
年

次

業

務

計

画

書

の

策

定

・

説

明

MRV/RE
Lｓに関

わる活

動支援

中間

自己

評価

の実

施

中間

レ

ビュ

ー調

査へ

の協

力

第

2
年

次

中

間

報

告

第

2
年

次

業

務

完

了

報

告

書

MRV
/REL
ｓに

関

わる

活

動

支

援第
1
年
次
業
務
計
画
書
の
説
明

第

2
年
次
業
務
完
了
報
告
書
の
説
明

第

2
年

次

業

務

計

画

書

継続作業

エ RS/GIS等に関する基礎研修の実施

オ 森林インベントリー調査手法の研修の実施

カ 土地利用と土地利用変化の評価支援

キ 排出・吸収係数の設定支援

ク 温室効果ガス排出量の推計支援

ケ 準国での参照排出レベルの設定支援

コ 森林炭素蓄積の既存データの照合・統一化作業の支援

サ 森林炭素に係るREDD+モニタリング体制の構築支援

シ 全国レベルの森林被覆モニタリング体制の構築支援

ス 森林現況調査の実施支援

セ 温室効果ガス排出推計量の報告支援

ソ セーフガードに係る取組みのモニタリング支援

タ 統合型GISデータベースの構築支援
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図 12  第 2 年次作業工程計画 

カンボジア国REDD+戦略政策実施支援プロジェクト　　作業工程計画

5 6 7 8 9 10 11 12 1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 　

平成25年度 平成26年度

エ．リモートセンシング・GIS等に関する基礎研修の実施

オ．森林インベントリー調査手法に関する支援

カ．土地利用と土地利用変化の評価支援

キ．排出・吸収駅数の設定支援 ク．温室効果ガス排出量の推計支援

ケ．準国での参照排出レベル設定支援

コ．森林資源情報の統合化の支援

サ．森林炭素に係るREDD+モニタリン
グ体制の構築支援

シ．全国レベルの森林被覆モニタリング体制の構築支援

ス．森林インベントリー調査体制の
構築支援

タ．データベースの構築支援

チ．デモンストレーション活動実施支援
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図 13  第 3 年次作業計画（ワークフロー） 

カンボジア国REDD+戦略政策実施支援プロジェクト第三年次　ワークフロー

4 　 5  6  7  8 9  10  11  12  1  2 　

　

  

　　△
△　業務計画提出 △カンボジア政府による戦略の承認プロセス開始 報告書提出

△ COP21

3 4 65

平成27年度 平成28年度

項目１２ リモートセンシング・GIS等に関する基礎研修の実施

項目６ 国家森林モニタリングシステム策定支援

項目８ 森林ｲﾝﾍﾞﾝﾄﾘｰ調査手法に係る支援

項目１１ 国家REDD+戦略の策定支援 その１

項目９ 温室効果ガス排出量の推計支援

項目１０ 国（ナショナル）での参照排出レベルの設定支援

項目７ 土地利用被覆とその変化の評価支援

国家REDD+戦略の策定支援 その２

項目１３ 自己評価

項目１４ 終了時評
価への対応

（2016年1月頃）

項目1～３
業務計画書

作成等

（2015年4月
末）

項目４ 土地利用被覆
とその変化の評価支

援

項目１５ 業務完了
報告書 (2016年2

項目１６ 業務完了
報告書の説明

（2016年6月）

項目５ 業務計画書の説明と全体計画の策定 （2015年4月末から5月初旬）

凡例

破線で囲まれた活動は

国内作業
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1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4
1. Clarify role and responsibility of the
MRV/REL team

Presentation roles and
responsibilities GHG-I

2. Identify items (ToR) of work the
team needs to carry out
3. Determine  operation, location,
materials and equipment etc.,

2

2. Monthly MRV/REL TT
meetings

1. Sum-up monthly activities and
report to taskforce

1. Assess the capacity of each member
of the team (estimate time each
member can use for the activity of the
team)
2. Prepare individual training an
monitoring plan "UNDERSTANDING IPCC

GUIDDELINES 2006 FOR
FOREST INVENTORY
FOR REDD Ver.1.0" 2013

4

4. Determination of
institutional roles in REDD+
monitoring and MRV

1. Base on existing laws, structures,
processes to review roles and
responsibilities related to MRV/REL

5

5. Identification of fields
which require capacity
building.

1. Institutional capacity assessment

Questionnaire prepared

1. Trainings N
F
M
S

2. Exchange visit (based on capacity
needs assessment)

7

7. Develop syllabus 1. Remote Sensing (RS) note
2. RS manual
3. Publication

1. MRV workplan

2. RS syllabus

Action Plan for MRV/REL Technical

No Output

1

4.1 National
MRV/REL
(Capacities and
Operation)

1. MRV/REL Technical Team
operation

8

 8. Consultation  workshop

Activities Action Plan
 (Feb-Dec 2014)

Date: 24 Apr 2014
Team Member:
Team Facilitator:

3

3. Team capacity assessment
and link to institutional roles

6

6. Trainings and exchange visit

DecJan Feb Mar Apr May June July Aug Sep Oct NovDescription of activities
Materials made by

JICA/UN-REDD/FAO
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図 14  MRV/REL 技術チームの活動計画 
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2.2  活動実績 （英文報告書 2.2） 
2.2.1 概要 

 2011 年から 2017 年の 6 年間で、カンボジア政府は REDD+準備プロセスを粗方終了し

た。すなわち、UNFCCC の仕組みの中で REDD+活動の成果に対する支払いを申請するた

めの条件である以下の４つの仕組みをほぼ構築し、あるいは設計を終了し、REDD+の次の

段階に移行しようとしているところである。 
 国家 REDD+戦略（NRS） 
 国レベルの森林排出レベル（FRL） 
 国家森林モニタリングシステム（NFMS) 
 セーフガード情報システム（SIS） 

 
 2017 年 10 月にカンボジア国内で開催した、本業務の最終セミナー用に、カンボジアの

主にMRV/RELとNRSに関するこれまでの進捗と今後の活動について簡潔に説明した資料

を作成したので別添資料 1 として添付する。また収集資料リストを別添資料 6 として添付

する。 
 
カンボジアの REDD+準備プロセスの進捗を年次別に示すと表 11 のとおりである。  

 
 ひとつ注意すべきことは、これまでに作成された各種設計書や計画書は、今後以下のよ

うな要因によって変更あるいは改良される性質のものであることである。 
 政府組織の改編 
 第三者が作成したデータ使用に関する方針 
 GHG インベントリーのティアレベルに関する方針 
 使える予算と人的資源 
 技術革新 
 政府職員の技術能力の向上 

 
実際、カンボジア政府の森林・環境セクターの組織改編はまだ完了しているわけではな

い。森林局や環境省の地方事務所はすでに州政府の一組織となっているが、REDD+活動実

施の際の役割や予算措置などはまだ十分検討されておらず、こうした制度組織が固まるに

は今しばらく時間が掛かる。 
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表 11  第 1 年次から第 3 年次までの活動概要 

REDD+準備プロセス項目 
進捗状況 

第 1 年次 第 2 年次 第 3 年次 

REDD+国家戦略の策定 

(活動 2.1) 
 第一稿作成。 完成。カンボジア政府の承認プロセ

ス中。 

デモンストレーション活動（活

動 3.1） 

Oddar Meanchy Community Forest と Seima Protection Forest での

REDD+プロジェクトの、それぞれ検証と有効化審査終了。Seima プロジェ

クトの炭素クレジットの一部は販売された。 

 

リモートセンシング・GIS 等に

関する研修の実施 

（活動 4.1） 

森林局を対象とした研修の実施。 森林局と水産局を対象に研修の実施。 主に森林局に対する OJT と、環境

省に対する講義・実習の実施。 

国家森林モニタリングシステ

ム（NFMS）策定 

（活動 4.2） 

カンボジアの現状分析を実施。 

NFMS の内容についての検討はカ

ンボジア側の体制が整わず十分実

施できず。 

MRV/REL 技術チームでの議論や専門

家チームの検討結果をまとめ、NFMS

策定計画をワークショップで確認。 

MRV/REL 技術チームでの検討は不十

分。 

Ver1 完成。 

土地利用被覆とその変化の評

価支援 

（活動 4.3） 

既存の森林図の内容と手法の分析

を行い、2006 年、2010 年地図の改

良と 2014 年版新規地図の作成手法

を検討。 

REDD+のための森林定義を決定。 

さらに、REDD+のための新たな土地利

用被覆クラスを設定し、新たな手法を

導入して 2006 年、2010 年地図の改良

と 2014 年地図の新規作成作業を途中

まで完了。 

2006 年、2010 年、2014 年、2016

年版の土地利用被覆図完成。 

2016 年版作成のために、さらに新

しい手法を導入。 

森林インベントリー調査手法 既存の森林調査の分析と NFI 設計 NFI 設計書案と現地調査マニュアル案 NFI 設計原稿と現地調査マニュア
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に係る支援 

（活動 4.4） 

書の作成。 が作成され、FAO により第三者の査読

に廻された。 

ル原稿が出来上がり、現在クメール

語版を編集中。 

国での参照排出レベルの設定

支援 

（活動 4.5） 

排出の試算と、教育用資料の作成。 設定方法原案まで作成。検討は不十分 最初の参照排出レベルが算出され、

UNFCCC に提出された。現在、

UNFCCC による技術審査が行われ

ている。 

温室効果ガス排出量の推計支

援 

活動 4.6) 

IPCCガイドラインの分析と教育用

資料の作成。 

MRV/REL 技術チームでの方法検討を

実施。手法の選択には至らず。 

２種類の排出量推計手法に必要な

データの種類と質を明らかにし、か

つ推計方法を指導。 
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2.2.2 能力強化（英文報告書第 2 章 2.2.11） 
PDM においては成果１から４全てについて、その活動の中にカンボジア政府職員の能力

強化が含まれている。 
能力強化のための方法としては、クラスルーム形式の講義、教科書や解説書による自習、

実際に手を動かす研修（トレーニング）、そして実際の仕事を実施しながら指導を受ける

On the Job Training（OJT）の 4 種類の方法を用いた。さらに研修や OJT のために必要な

機材の導入も実施された。 
 
研修・資料作成・セミナーなど 

JICA 技術支援チームは、基礎的な内容についての講義研修は主に 2012 年から 2015 年

の間に、対象者を一同に集める形で実施した。研修リストは以下のとおりである。 
 
表 12  研修リスト 

日付 内容 対象者 
2012 年 1 月 25 日，26
日，27 日 

 初心者に焦点を絞り、リモートセンシン

グと GIS の基礎について原理等を講義し

た。 

森林局 12 名 

2012 年 2 月 20 日、21
日、22 日 

1 月の研修について復習したうえで、リモ

ートセンシングおよび GIS を用いた図化

作業について具体的な事例を示して説明

した。 

森林局 12 名 

2012 年 7 月 4 日、5 日，

６日 
前半は REDD+の意味、REDD+ ロードマ

ップの内容、そして IPCC ガイドラインの

概要など、REDD+に関する基礎知識を講

義し、後半は衛星画像判読による土地被覆

図作成の実習を行った。 

森林局 14 名 

2012 年 10 月 22 日 森林インベントリー調査用機材の使用方

法実習 
森林局 13 名、王立

農業大学 2 名 
2012 年 7 月 6 日、8 日、

26 日 
GIS データベース 森林局 3 名 

2013 年 3 月 1 日、5 日 リモートセンシングの基礎 水産局６名 
2013 年 9 月 9 日 10 日

11 日、12 日、13 日 
eCognition の操作方法 森林局 13 名 

2013 年 9 月 25 日、26
日，27 日 

衛星リモートセンシング 
マングローブ地区の判読 

水産局 4 名 

2014 年 3 月 10 日 マングローブ地域の衛星画像判読 水産局８名 
2015 年 7 月 27 日、28
日、29 日、30 日、31

リモートセンシング、GIS、地図作成 
土地利用計画策定への GIS の活用 

環境省 Geo 
Information 
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日 Service Dept 9 名 
2015 年 8 月 31 日、9
月 1 日、2 日、3 日、4
日 

リモートセンシング・GIS 
ゾーニング計画策定 

環境省 Geo 
Information 
Service Dept 9 名 

   
 
 
表 13 に JICA 技術支援チームが作成したワーキングペーパーのリストを示す。ワーキン

グペーパーは、カンボジア政府に対してその都度必要な情報を提供することを目的とした

ものであるため、出版用に作成されたものではない。 
 
表 13  ワーキングペーパーのリスト 
番号 タイトル 
WP#1 Simulation / Trial Calculation of RELs (Reference Emission Levels) of 

Cambodia with Different Scale Approach 
WP#2 Trial Calculation of Historical Trend of Annual CO2 Emissions/Removals 

in order to Understand Cambodian Nationwide RELs (Reference 
Emission Levels) 

WP#3 Guide to calculate forest living biomass 
WP#4 Review on existing forest carbon data and provisional design of national 

forest inventory in Cambodia 
WP#5 Revision of provisional national forest inventory design (incorporating 

ITTO C&I8 and NFMA9 requirements) 
WP#6 Available allometric equation for Cambodian REDD+ and possible works 

for tentative estimation of living biomass 
WP#7 Trial calculation of above ground biomass in Cambodia 
WP#8 Essence of the procedure for C stock estimation and reporting by IPCC 

guideline 
WP#9 C stock change by method 1 with tentative activity data and default 

emission factors 
WP#10 Literature review on forest biomass density of Cambodia Ver.1 
WP#11 Data required for GHG inventory by two methods 
WP#12 The number of survey points of NFI and the precision in estimating forest 

area and biomass 
WP#13 Some remarks on the usage of GHG inventory software in AFOLU sector 

                                                   
8 ITTO(2005) Revised ITTO criteria and indicators for the sustainable management of tropical forests including 
reporting format. http://www.itto.int/policypapers_guidelines/?pageID=2 
9 “Manual for integrated field data collection – National Forest Monitoring and Assessment” (NFMA Working Paper 
No.37/E Rome) published by FAO in 2012.  
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WP#14 Identification of appropriate above ground biomass for emission factors in 
Cambodia REDD+ program 

WP#15 Supplementary NFI design and field manual 
 
また JICA 技術支援チームは、ワーキングペーパーに加えて、以下のような技術メモを作

成してカンボジア側に提供した。 
 
表 14  JICA 技術支援チーム作成の技術メモ 

技術メモ名 内容 
 Second revised provisional NFI design for carbon 

estimation in Cambodia (December 2013) 
NFI 設計 

 Forest inventory training manual focusing on 
REDD-Plus for the Kingdom of Cambodia – Intermediate 
Class (March 2013) 

NFI 研修手引き 

 Understanding IPCC guidelines 2006 for forest inventory 
for REDD (March 2013) 

IPCC ガイドライン 

 Basics of GPS, satellite remote sensing and GIS 
technology for forest resource survey (March 2013) 

GPS、リモートセンシン

グ、GIS の基礎知識 
 Technical report on the use of eCognition for forest cover 

mapping (September 2013) 
eCognition の使用法 

 Introduction of object base satellite image analysis 
method (Slide presentation, September 2013) 

オブジェクト分類の基

礎 
 Practical use of eCognition for forest cover mapping 

(February 2014) 
eCognition の実践的な

使い方 
 Methodology for logical check of forest cover map (2010) 

(March 2014) 
森林地図の論理チェッ

ク方法 
 Concept paper for mapping for initial REL/RL 

establishment for Cambodian REDD+ (August 2014) 
Initial REL/RL のため

の地図作成方針 
 Trail calculations of Carbon stock change by gain-loss 

method and lessons learned from the experiences (Sept 
20, 2014) 

Gain Loss 方法による炭

素蓄積の試算 

 Methodology for compilation of forest cover map of 2010 
(October 2014) 

2010 年地図編集の方法 

 Land cover type of Sihanouke Province (October 2014) 
 

シアヌークビル県の土

地被覆タイプ 
 Selection of emission factor for Cambodia (February 

2015) 
カンボジアのための排

出係数の選定 
 GHG Inventory Method for Cambodia (February 2015) 
 

カンボジアのための

GHG インベントリー手
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法 
 Forest Inventory Survey Method for Cambodia (February 

2015) 
カンボジアのための森

林インベントリー調査

手法 
 Land use and land use change assessment method for 

Cambodia (March 2015) 
カンボジアの土地被覆

と土地被覆変化評価 
 Calculation of Initial Reference Emission Level for 

Cambodia (March 2015) 
カンボジアの Initial 
REL の計算 

 
 さらに JICA 技術支援チーム単独あるいは FAO（UN-REDD）との共催により、NFMS
や FRL に関して、2014 年 12 月、2015 年 10 月そして 2015 年 11 月と計３回のセミナー

を開催した。また 2017 年 10 月にはこれまでの 6 年間の活動を総括する最終セミナーを開

催した。JICA 技術支援チームが出席した主な会合は別添資料 2 に添付する。 
 
 
機材供与 
 カンボジア政府森林局に対しては、後述のように日本政府の無償資金協力事業で、

REDD+ロードマップ実施支援のために機材が供与されたが、その調達には時間が掛かるこ

とが予想されたため、第 1 年次には JICA 技術支援チームによる研修に必要なパソコン、ソ

フトウエア、衛星画像、森林の地上調査機器だけを調達した。 
 
 調達機材のリストは以下のとおりである。 
 
＜第 1 年次＞ 

第 1 年次には森林局と水産局に対して、GIS や森林調査のための機材を調達して引き渡

した。（表 15、表 16） 
 
表 15  森林局向け供与機材 

品名 銘柄・仕様 

調達数量 
RS/GIS
用 

森 林 イ

ン ベ ン

ト リ ー

用 
サーバ MS Windows Server2010 1  
外付けハードディスク 2 TB 2  
UPS Power rating 3000VA/2700W 1  
デスクトップコンピュータ 22 インチモニター Windows7 

Professional 
3 1 

ラップトップコンピュータ 14 インチモニター Windows7 3 1 
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Professional 
GIS ソフト ESRI ArcGIS ArcView V.10 

Single User  
3 2 

ウイルス対策ソフト Antivirus (10 user licenses) 2 1 
レーザープリンタ カラー、A3 サイズ 2 0 
スキャナ カラー、A3 サイズ 2 0 
GPS 携帯型、付属品 4 2 
巻尺 50 m 5  

 
表 16  水産局向け供与機材 

品名 銘柄・仕様 数量 
ラップトップコンピュータ(ウ
イルス対策ソフト付) 

14 イ ン チ モ ニ タ ー  Windows ７ 
Professional 

1 

A3 インクジェットプリンタ・

スキャナー複合機 
 1 

Wifi アダプター 300 mbps 1 
外付ハードディスク 1 TB 1 

 
 
＜第 2 年次＞ 
 ２年次には、環境省向けの機材を調達し引き渡した。詳細は下表のとおりである。 
 
表 17  環境省向け（本邦調達分） 

品名 銘柄・機種 調達数量 
レーザー距離計 Haglof 15-100-1001 1 

(注： 第 1 年度に調達したものを第 2 年次に引き渡した) 
 
表 18  環境省への供与機材リスト（現地調達分） 

品名 銘柄・機種 調達数量 

デスクトップコンピュータ Dell Inspiron 3000   
Windows8 Professional 

1 

ラップトップコンピュータ Dell Inspiron 3437  
Windows8 Professional 

1 

GIS ソフト ESRI ArcGIS ArcGIS Desktop Basic 
Single User License 

2 

ウイルス対策ソフト Bit Defender Total 2014  (3 user 
licenses) 

1 

インクジェット複合プリンタ Epson WorkForce WF7621 1 
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ー プリンター/スキャナー 
GPS Garmin GPSMap 64S 2 

 
＜第 3 年次＞ 
 第 3 年次には、環境省に対して以下の機材を供与した。 
 
主に保護区土地利用計画策定用 

品名 銘柄・仕様 数量 
デスクトップパソコン DELL Inspiron 3000、モニター、Windows 

8 OS、Microsoft Office Home Business 
2 

GIS ソフトウェア ArcGIS Desktop Advanced 1 
GIS ソフトウェア ArcGIS Spatial Analyst 1 
ラップトップパソコン DELL Inspiron 5000、Windows 8 OS、

Microsoft Office Home Business 
1 

外部ハードディスク 4TB 1 
ウイルス対策ソフト Internet Security 1 
 
土地利用被覆図作成用 

品名 銘柄・仕様 数量 
デスクトップパソコン DELL Inspiron 3000、モニター、Windows 

8 OS、Microsoft Office Home Business 
１ 

ウイルス対策ソフトウェア Internet Security １ 
 
 
 なお、第 3 年次業務終了にあたり、第 1 年次に調達し、JICA 技術支援チームが使用して

きた以下の機材を、環境省の自然保全保護総局 監査・法執行部に引き渡した。 
 
＜本邦調達＞ 

品名 銘柄・仕様 数量 
RS 用ソフトウェア ERDAS Imagine Advantage2011  １ 
RS 用ソフトウェア ERDAS Imagine Professional 2011 １ 
 
＜現地調達＞ 

品名 銘柄・仕様 数量 
デスクトップコンピュータ 23 イ ン チ モ ニ タ ー  Windows7 

Professional、Microsoft Office Pro 付 
1 

GIS 用ソフトウェア ESRI ArcGIS Desktop Basic 
Single User License  

2 

ウイルス対策ソフトウェア Antivirus 1 
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2.2.3 国家森林モニタリングシステム設計（英文報告書第 2 章 2.2.5 及び 2.2.6） 

 
① 活動内容 

 
 
 
 
 
 NFMS の設計は、以下の条件に配慮しながら進められた。 

 土地利用被覆評価手法と更新サイクル 
 国家森林インベントリー手法とスケール 
 カンボジア政府の衛星土地モニタリング能力 
 カンボジアの国別報告、隔年更新報告書の提出予定 
 カンボジアの参照排出レベルの提出予定 

 
森林伐採や劣化に対して有効な施策を計画するには、森林だけでなく対象地域や国全体

の社会経済条件に関する信頼できる情報が必要である。また、NFMS の構築は、REDD+
での成果払いを受けるための４つの条件のひとつとなっている。 
 
カンボジアは本プロジェクトが開始された 2011 年 11 月以前から森林モニタリングを実

施していた。すなわち 2002 年からは、４年おきに森林図や土地利用被覆図が作成されてい

る。森林インベントリー調査は部分的であり、また全土をカバーすることを目的としたも

のではないが、実施されている。さらに森林局、環境省、水産局共に、地方事務所からの

報告書を定期的に中央事務所に提出する仕組みを有している。10 
 
 上記の状況を鑑み、カンボジアは既存の仕組みを元に、NFMS をできるところから始め

る形で構築することにした。目標は５つの炭素プールをカバーした Tier2 レベルの GHG イ

ンベントリーができるようなシステムである。 
 
 NFMS の設計は、MRV/REL 技術チームが編成される前からその作業が開始された。既

存の地図と森林インベントリー調査のデータの解析が行われ、改良の方法について

UN-REDD と JICA の支援で検討された。 
 

NFMS の設計作業が本格化したのは、MRV/REL 技術チームが実際に活動を開始してか

らである。NFI の設計案の作成が、既存の土地利用被覆クラスの見直しと同時に行われた。

                                                   
10 2016 年の環境・森林セクターの改編により、森林局、環境省、水産局の地方事務所はそれぞれ州政府

に吸収された。州政府から中央政府機関への情報伝達あるいは報告のルールについては、確認できていな

い。 
 

国家森林モニタリングシステム（NFMS）の設計が完了した。 
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また、新たな地図作成技術の導入検討も行われ、データベース管理システムと WEB ポータ

ルの構築も開始された。 
 

2014 年 12 月には NFMS に関する最初のワークショップが開催され、NFMS 設計の進捗

状況が報告され、それ以後の予定などが説明された。 
 

NFMSの設計書Ver.1は 2016年 3月までに完成した。(別添資料 3参照)このVer.1では、

NFMS の全体のデザインが図 15 のように提案されている。 
 

 
図 15  カンボジアの NFMS の構成 

 
NFMS は MRV とモニタリングの２つの機能を有する。MRV 機能とは、GHG インベ

ントリーそして UNFCCC への報告に使われる、GHG の排出吸収を測るためのものである。 
モニタリング機能は、森林減少劣化を抑制するために導入される施策の効果をチェックす

るものである。衛星による土地モニタリングはどちらの機能にも使えるものである。 
 
モニタリング機能に含まれているのは、データ管理機能であり、１）データベースとデ

ータベース管理システム、２）データ配布システム（WEB サイトと WEB データベース）

から構成されている。 
 

2017 年 10 月までに、WEB デザインも含め、データ管理システムのプロトタイプデザイ

ンが終了している。現時点ではセキュリティー管理の観点から、データベースはインター

ネットには接続していない。WEB で公開されるデータの種類と内容については、現在も議

論が継続中である。 
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② JICA 技術支援チームの役割 
JICA 技術支援チームは、NFMS の最初の設計原稿および、MRV/REL 技術チームの会議

で検討されるさまざまな技術資料を作成した。また、NFMS 設計の全行程にわたり、必要

な技術アドバイスを提供した。 
 
③ 今後の活動 

 現在の NFMS 設計書では、NFMS の開発を以下のようなスケジュールで行うこととして

いる。 
フェーズ I ：準備段階 (2011 年-2015 年). 
フェーズ II ：開発段階 (2016 年-2020 年) 
フェーズ III ：運用段階 (2021 年から） 

 
NFMS は現在使用可能な技術に基づいて設計されている。このため、森林劣化の計測や

モニタリングは未だ計画されていない。また、森林減少・劣化を抑制するための活動の効

果をモニタリングする手法については、まだ十分検討されていない。そうした活動は、対

象地域での森林減少・劣化の原因によって決まるものであるが、カンボジアでは現在、未

だ対象地域を選定する段階であるため、モニタリング手法を特定できない状況である。 
 
対象地域を選定後、詳細なドライバー分析を行い、その結果に基づいて、REDD+戦略・

方針が決定され、その後、モニタリング方法が決まるという順序となる。当然のことなが

ら、REDD+活動の成果を測る最適な指標は森林面積の動態であるが、対策の種類によって

は他の指標も使用可能である。 
 
 さらに、NFMS Ver1 は、カンボジアの森林・環境セクターの改編が本格化する前にその

骨格部分が策定された。このため、今後、同セクターの改編が完了する時点で、関係組織

の責任に関する記述部分については更新する必要がある。 
 
 

2.2.4 国家森林インベントリー設計（英文報告書第 2 章 2.2.8） 
 
① 活動内容 

 
 
 
 
 

NFI は NFMS の一部分である。カンボジアの NFI の設計は、カンボジアにおける過去

の森林調査の分析から開始された。カンボジアではこれまで国土全体の森林を網羅する森

林調査は計画されていなかったため、必要なサンプル数の算出も行われた。 

NFI 設計書と現地調査マニュアルの英文原稿が完成し、現在クメール語版の編集が行わ

れている。クメール語版完成後、カンボジア政府の承認プロセスに入る。 
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 NFI の設計案は、図 16 に示すように、JICA 技術支援チームと FAO が相互に補完しな

がら作成された。 

 
図 16  カンボジアの NFI 開発 
 

2014 年の中盤に、NFI と現場作業マニュアル原稿ができた段階で、FAO 本部は同原稿を

複数の海外の大学に送り査読を依頼した。査読の終わった設計案とマニュアルは MRV/REL
技術チームに提出され、主に森林局の職員によって加筆修正が行われた。その際、JICA 技

術支援チームが提供した技術資料からも必要な内容が取り入れられた。 
 

2017 年 10 月時点での NFI 設計の要旨は以下のとおりである。 
 

 クラスター数： 3,170 点 
 プロット数： １クラスター当たり３プロット（L 字型） 
 プロット形状： 

 マングローブ林：  円形 
 マングローブ林以外：  四角形 

 調査・計測項目： 
森林タイプ、樹種、DBH、樹高、下草の状況、枯死木の数、倒木の数、 
リター量、土壌中の炭素量 

 実施期間： 4~5 年 
 
 現在クメール語版の NFI 設計書と現地調査マニュアルが最終的な編集に入っているとこ

JICA 専門家に

よる設計案 

FAO専門家

１による 
設計案 

FAO 専門家

２による 
設計案 

JICA 専門家による 
内容追加 

FAO 本部による査

読とカンボジア政

府による加筆修正

compilation by FA 

2011      2012           2013              2014         2015    2016 
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ろである。 
 
② JICA 技術支援チームの役割 

 
 第 1 年次において、JICA 技術支援チームは、森林局からの情報を元に、カンボジアの森

林炭素蓄積に関わる既存データの現状と課題を表 19 としてとりまとめた。 
 
表 19  カンボジアにおける森林炭素蓄積に関する既存データの現状と課題 

項目 現状と課題 備考 

森林局が関与す

る既存調査 

・ 森林局が関与する既存調査としては、1) PSP 調査、2) 森林

コンセッション調査、3) REDD パイロットプロジェクトでの

調査がある。 

・ PSP 調査は、森林局が国際ドナーや日本の研究機関の協力の

もと実施している。1998 年開始時 121 地点（森林局 2004）

あったが伐採、火入れ等により現在約 70 地点まで激減して

いる。 

・ 森林局による 15 箇所の森林コンセッション（ Forest 

Concessions）の調査データ（計 6940 地点）があるが、一元

的に管理されていない。 

・ 国際 NGO が森林局と共同で実施している REDD パイロット

プロジェクトでは各サイト（オッドミアンチェイ州、プレア

ビヒア州、セイマ等）で森林炭素蓄積の調査が実施されてい

る。 

Kiyono et al.（2010）は環

境省の管轄する保護区

で森林調査を実施。浸水

林（Flooded forest)に関し

てはトンレサップ湖畔

における荒木（2007）の

み。マングローブ林の森

林炭素に関わる既存デ

ータはない（現時点では

未確認）。 

調査プロット数 ・ PSP データ以外では、2002 年以降の調査で、調査位置または

範囲が特定できた調査プロットは約 200 地点。 

 

調査プロット位

置 

・ 既存データでは全国を十分にカバーできていない。特に、標

高 800m 以上での既存データはない。地域的にみると、中央

カルダモン山地部、モンドルキリ州北部、ラタナキリ州北部

等では既存データはない。 

・ 森林総研、九州大学が継続して調査を行っているコンポント

ム州では既存データが充実している。 

PSP は 5 つの州に偏って

配置されている。 

調査プロットサ

イズ・形状 

・ 調査面積は方形区による 50m x 50m（0.25ha）、20m x 60m 

(0.12ha)、円形プロットによる 0.5ha、0.1ha 等、調査の実施主

体によって異なる（図 2-3-1）。いずれも、入れ子状のプロッ

トを設けて、段階的に異なる幅の DBH を計測することで効

率化を図っている。 

Plots と Cluster を区別し

て取り扱うよう注意が

必要。 

計測対象（5 炭素

プール） 

・ 既存調査のほとんどが地上部バイオマス（AGB：Above 

Ground Biomass）を対象にしている。 

・ 土壌有機物（SOM：Soil Organic Matter）以外の 4 つの炭素プ

ールを対象にした調査としては Kiyono et al.（2010）がある。 

・ SOM については、Toriyama et al.（2010a）があるが調査地点

は限られている。 

3 つの REDDパイロット

プロジェクト（オッドミ

アンチェイ州、セイマ、

シエムパン）では、いず

れも AGB、BGB（AGB

の比率計算）、枯死木
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（DW：Dead Wood）を

対象としている。 

計測項目 ・ いずれの既存調査においても、樹種、DBH（胸高直径）、樹

高（または枝下高）は計測対象となっている。 

樹高（Total height）と枝

下高（Stem height）を区

別する必要がある。 

実測（生）デー

タ 

・ PSP データは、森林局（担当：Vanna 氏）が管理している。 

・ 国際 NGO が森林局と共同で実施している REDD パイロット

プロジェクトのデータについては利用可能性が高い。 

2013年 2月時点ではPSP

データは森林局から貸

与されていない。 

 
 また、森林局から提供あった資料から作成した森林調査の位置は、図 17 のとおりであ

る。この分析から、表 19 にも記載されているとおり、標高 800 メートル以上の地域での

調査は実施されていないことが明らかとなった。また浸水林とマングローブの調査もわず

かしか実施されていないことも確認できた。 

 
図 17  森林調査地域図 

 
JICA 技術支援チームは、このような現状分析結果に基づいて NFI の最初の構想を作成

し、2013 年 3 月までに森林局に提供した。その後 FAO が NFI 設計の専門家を 1 名雇用し、

JICA 技術支援チームの NFI 構想を参考にしながら、NFI 設計を行った。JICA 技術支援チ

ームは FAO 専門家と頻繁に意見交換し、かつ MRV/REL 技術チームに対して NFI に関す

る技術資料を提供した。主要な技術資料２点の要旨は以下のとおりである。 
 

(1) NFI 設計と現場作業マニュアルへの補筆事項 
この技術資料では、まず FAO の設計でカバーされていない事項を次表のように明

らかにした。 
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表 20  NFI 設計と現場作業マニュアルでカバーされている項目 

炭素プール サンプリン

グ設計 

現地調査法 試料分析法 アロメトリー

式 

データ処理

方法 

AGB Yes Yes  No No 

BGB    No 

Dead wood Yes Yes No  

Litter Yes No No  

Soil Yes No No  

 
 上表でFAOのNFI 設計と現場作業マニュアルでカバーされていない項目について、

“Supplementary NFI Design and Field Manual”というタイトルの Working Paper
として取りまとめカンボジア側に提供した。その内容は以下のとおりである。 

 
1 Purpose of this document 
2 Fieldwork for litter and soil 

2.1  Field team  
2.2  Field equipment per team 
2.3  Sampling location at a plot 
2.4  Sampling in the field 
2.5  Packing samples in the field 

3  Laboratory works 
3.1  Laboratory works for litter 
3.2  Laboratory works for soil 

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 
6  References 

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 

 
(2) NFI の調査点数と精度 

FAO の設計によるとクラスター数は 3,170 点となる。この点数では実施が困難に

なると予想されたため、点数を減らした場合の精度について検討した、“The Number 
of Survey Points of NFI and the Precision in Estimating Forest Area and Biomass” 
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というタイトルのワーキングペーパーを 2015 年 8 月に作成した。 
 
表 21 は、このワーキングペーパーに掲載した精度分析の一部である。クラスター

数を 3,170 点から 1/4 の 1,357 点まで減らした場合のバイオマス密度推定の精度につ

いて示し、設計通りの数量の NFI 実施が困難となり、クラスター数の削減検討が必

要となった際の参考資料を提供するものである。 
 
 

表 21  バイオマス密度の推定と精度 

 
 
 
③ 今後の対応事項 

 今後カンボジア政府が対応すべき事項は以下のとおりである。 
 

 NFI 実施計画の策定。特に、地方政府の役割など、実施体制の明確化。 
 最終的なクメール語の NFI 設計書と現地調査マニュアルに従って再度 NFI 全

行程の研修を実施。 
 限定された地域での NFI の実施。現地調査だけでなく、土壌の分析並びに収

集データの整理といった室内作業の検証の実施。 
 上記の限定的実施の結果に基づいた NFI 設計と現場作業マニュアルの見直し。 
 全土の NFI の実施。 
 次のサイクルの NFI 計画のための、第 1 回目の NFI の結果の分析と必要な改

良。 
 

2.2.5 土地利用被覆図作成技術強化（英文報告書第 2 章 2.2.7） 
 

SE = S/√n

SE = 68.27% confidence interval

SE*1.65 = 90% confidence interval  

A

Area (ha)
(FA 2010)

# of sample
（n）

Mean biomass
(t dry

matter/ha)

S  (t dry
matter/ha)

SE
(+-t dry

matter/ha)

SE*1.65
(+-t dry

matter/ha)

Relative SE
(+-%)

Relative
SE*1.65
 (+-%)

Evergreen ("6km*6km" interval) 3,499,185 972 327.6 143.8 4.6 7.6 1.4 2.3

Semi evergreen  ("6km*6km" interval) 1,274,789 354 327.6 143.8 7.6 12.6 2.3 3.8

Deciduous  ("6km*6km" interval) 4,481,214 1,245 112.4 51.9 1.5 2.4 1.3 2.2

Other forest  ("4km*4km" interval) 1,108,600 693 112.4 51.9 2.0 3.3 1.8 2.9

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)
(FA 2010)

# of sample
（n）

Mean biomass
(t dry

matter/ha)

S  (t dry
matter/ha)

SE (+-t dry
matter/ha)

SE*1.65
(+-t dry

matter/ha)

Relative SE
(+-%)

Relative
SE*1.65
 (+-%)

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 2.9 4.9 2.6 4.3

Other forest  ("8km*8km" interval) 1,108,600 173 112.4 51.9 3.9 6.5 3.5 5.8

Forest sub total   10,363,788 816

Non forest  ("12km*12km" interval) 7,796,885 541

Total   18,160,674 1,357
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① 活動内容 
 
 
 
 
 
 

 
既存の地図と地図作成手法の評価 

まず既存の地図の内容は下表のとおりである。表中の 2006 年と 2010 年の地図はいずれ

も本プロジェクトで改良する前のものである。 
 
表 22  カンボジアの既存図の比較 

 1988‐89 1996‐97 2002 
2006 

（改良前） 

2010 

（改良前） 

地図作成機関 
Mekong 

Secretariat 

Mekong River 

Commission 

Forestry 

Administration 

Forestry 

Administration 

Forestry 

Administration 

地図の種類 土地被覆 土地被覆 土地被覆 土地被覆 土地被覆 

凡例 20 クラス 30 クラス 8 クラス 8 クラス 8 クラス 

森林定義 

樹冠率 

>10% 

樹冠率 

 >10% 

樹冠率 

 >20% 

樹冠率 

 >10% 

樹冠率 

 >10% 

樹高 >5m 樹高 >5m 樹高 >5m 樹高 >5m 樹高 >5m 

地図作成方法 
紙焼き写真を判

読 

紙焼き写真を判

読 
PC上で判読 PC上で判読 PC上で判読 

最少図化面積:

（MMU） 
1 km² 1 km² 0.50 km² 0.25 km² 0.25 km² 

縮尺 1/250.000 1/250.000 1/50.000 1/50.000 1/50.000 

衛星データ: Landsat TM Landsat TM Landsat ETM+ 
Landsat ETM+ 

gap‐filled 

Landsat ETM+ 

gap‐filled 

参照データ  
SPOT と空中写

真 
Landsat TM 2000 

Landsat TM, 

SPOT, 

Quickbird 

Landsat TM, 

SPOT, 

Quickbird 

グランドトルー

ス 
‐ ‐ 88 サンプル 100 サンプル 

サンプリング数

不明 

出典： Brun, S. 2009. Elaboration of Cartographic tools for reforestation, CDM and REDD project 

activities in Cambodia. ONF International, Paris. ※2010 については筆者が追加 

 
次に、既存の地図の凡例の比較は下表のとおりである。 

  

近代的な衛星画像解析技術が導入され、カンボジア政府はそれを用いて、2006 年

2010 年地図を改良し、2014 年と 2016 年の土地利用被覆図を作成し、土地利用被

覆変化分析を実施した。 
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表 23  カンボジアの既存地図の凡例比較 

1988‐89 / MRC 1996‐97 / FCMP / 
MRC GTZ 2002 / FA 2005‐06 / FA 2010 / FA 

1. Dense broad‐leaved 
forest 

11. Evergreen, high 
cover density 1. Evergreen forest 1. Evergreen forest 1. Evergreen forest 

2. Flooded evergreen 
forest 

12. Evergreen, medium 
‐ low cover density 

2. Semi‐evergreen 
forest 

2. Semi‐evergreen 
forest 

2. Semi‐evergreen 
forest 

3. Mangrove forest 13. Evergreen mosaic 3. Deciduous forest 3. Deciduous forest 3. Deciduous forest 
4. Mosaic of evergreen 
or deciduous forest and 
secondary vegetal 
formations 

17. Mixed (evergreen 
and deciduous), high 
cover density 

4. Other Forest 4. Other Forest 4. Other Forest 

5. Mosaic of flooded 
forest, swampy 
vegetation fallow land 

18. Mixed (evergreen 
and deciduous) 
medium. low cover 
density 

5. Wood & Shrubland 
Dry 

5. Wood & Shrubland 
Dry 

5. Wood & Shrubland 
Dry 

6. Secondary vegetal 
formations 19. Mixed mosaic 6. Wood & Shrubland 

Evergreen 
6. Wood & Shrubland 
Evergreen 

6. Wood & Shrubland 
Evergreen 

7. Pine forest 20. Deciduous 7. Non‐forest 7. Non‐forest 7. Non‐forest 

8. Deciduous forest 22. Deciduous mosaic 8. Bamboo 8. Bamboo 8. Bamboo 

9. Thickets 40. Regrowth    

10. Scrub, brushwood 41. Regrowth, 
inundated    

11. Grass savannah 52. Inundated    

12. Grassland 
susceptible to flooding 53. Mangrove    

13. Swampy 
vegetation 54. Plantations    

14. Paddy fields 55. Other    

15. Paddy fields with 
palms trees 56. Inundated mosaic    

16. Mosaic of uplands 
crops and secondary 
vegetal formations 

61. Wood‐ and 
shrubland, evergreen   

 

17. Mosaic of field 
crops and fruit garden 62. Grassland    

18. Plantations 
(rubber) 63. Bamboo    

19. Bare land 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    
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これらの表の情報も参考にしながら、既存の地図の内容を記述すると以下のとおりであ

る。 
 

(1) 地図作成手法 
森林局は JICA技術支援チームがカンボジア入りする 2011 年 11月以前に 3度、衛

星画像から森林図を作成した経験を有している。図化手法は、2002 年版からは GIS

ソフトを用いてコンピュースクリーン上に映した衛星画像を肉眼で判読して、デジ

タイズする方法であり、標準的手法である。 

その精度についても、前述のようにコペンハーゲン大学の関連企業である GRAS

社の評価によれば、2010 年の地図は Overall Accuracy が 80%を越しており、REDD+

に用いるデータの精度としては決して低くない。 

一方において、人手不足や近代的手法への関心から、森林局はソフトウェアを用

いた森林被覆解析手法の導入も希望していた。 

 

(2) 土地利用被覆クラス 
表 23 に整理されているとおり、2002 年より前の地図と 2002 年を含めた新しい

地図では土地利用被覆クラスの整合性が無い。 
2002 年、2006 年、2010 年の地図共に、森林は常緑林、半常緑林、落葉林、竹林

そして「その他の森林」という 5 種類に分類されており、それ以外は「非森林」と

ひとくくりにされている。今後詳細な GHG インベントリーを行う上でも、REDD+
活動計画を立てる上でも、「その他の森林」と「非森林」それぞれの細分化が必要と

判断された。 
 

土地利用被覆評価改良 
上述の既存地図に関する分析に基づいて、REDD+の目的に沿った地図の仕様が以下のよ

うに決定された。 
 

(1) 土地利用被覆クラス 
土地利用被覆クラスの見直しの検討会議が何度も開かれ、REDD＋に適応したクラス

が決められた。その結果を表 24 に示す。2006 年と 2010 年の地図の凡例にある「その

他の森林」は９クラスに、「非森林域」は８クラスに細分された。 
 
新たに採用された Forest Regrowth（回復しつつある森林）や、Rear Mangrove（マ

ングローブの陸側の森林）などいくつかのクラスは、他のクラスとの判別が困難である

ことが予想されたが、カンボジア政府の決定により、独立したクラスとして採用するこ

ととなった。 
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表 24  新旧土地利用被覆クラスと IPCC 分類の比較 

 
旧分類クラス (旧 
2006 年、2010 年地

図のクラス) 
 新たに決定されたクラ

ス 
IPCC の分類 
(6 種類) 

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 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 インベントリーと REL/RL 計算用地図の選定 

REL/RL の計算には最低限 2 期間の森林炭素の排出吸収データが必要であり、それに

は最低限３時期の地図が必要である。2002 年より以前の地図は凡例が異なることから除

外、2002 年の地図は MMU が 0.5km2と大きいことと、精度検証を受けていないために

除外し、2006 年と 2010 年の地図を活用することとした。3 時期目の地図としては、新

たに 2014 年の地図を作成することとなった。また、その後 2015 年には、参照排出レベ

ルの信頼度を上げるために 2016 年の地図の作成が決定された。 
 

(3) 地図作成技術の改良 
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従来の肉眼判読による主観的な土地利用被覆判別の度合いを減らすために、また、地

図作成の経験が浅く、土地利用被覆クラスの境界線描画技術が不十分な若手職員の作業

を支援するために、森林局は「オブジェクト分類」手法の導入を決め、日本政府の無償

資金協力により「eCognition」というソフトウェアが導入された。 
FAOはブラジルの INPEが作成した森林図作成システムであるTerra Amazonの導入

を森林局に提案し、GRAS は市販のソフトである IDRISI Taiga を用いた炭素量調査の

トレーニングを行うなど、森林局に対して複数の異なる手法が提案されていたが、

TerraAmazon や IDRISI Taiga は導入されなかった。 
eCognition というソフトウェアは 2014 年と 2016 年の新規地図作成に使われた他、

2006 年と 2010 年の地図の「その他の森林」と「非森林域」の細分化にも用いられた。

このような新しいソフトウェアに加えて、品質管理のために論理チェック手法も導入さ

れ、例えば 2006 年に森林、2010 年に非森林、2014 年に森林といった通常は起こりに

くい変化を示している区域の抽出に使われた。論理チェックで抽出された地域は、再度

衛星画像に照らして正否が確認された。 
 
表 25 は、2006 年（改良後）、2010 年（改良後）、2014 年そして 2016 年の土地利用

被覆図の内容と作成方法の対比表である。 
 
表 25  4 種類の地図の内容の比較 

 2016 2014 2010 
改良後 

2006 
改良後 

土地利用被

覆クラス 
表 24 に示された新しい土地被覆分類クラス（22 分類） 

森林定義 最少面積:  0.5ha 
樹高：   成長後に 5 メートル以上 
樹冠率：  10%以上 

地図作成手

法 
 衛星画像のセグ

メンテーション

と目視判読。 
 主 成 分 分 析

（PCA）手法を用

いて、2014 年の

地図から変化し

た可能性がある

部分を抽出。 
 最少図化面積は

5ha 

 衛星画像のセ

グメンテーシ

ョンと目視判

読。 
 最少図化面積

は 5ha 

 「その他の森林」と「非森

林域」の細分化にはセグメ

ンテーション手法を使用

し、生成されたポリゴンの

土地利用被覆クラスを肉

眼で判別 
 「その他の森林」と「非森

林域」の最少図化面積は

5ha。 
 「その他の森林」以外の森

林は原図の最少図化面積

は 25ha であったが、改良

版では 5ha の最少図化面



58 
 

積基準で見直して編集。 

使用した人

工衛星画像 

LANDSAT 8 LANDSAT 5 LANDSAT 7 

gap-filled 

 
 
(4) 2006 年、2010 年、2014 年、2016 年地図の作成 

異なる時期の土地利用被覆図間の整合性を確保するためには、１時期について信頼性の

高い地図を作成し、それ以後はその地図からの変化を抽出する手法が適している。しかし

ながらカンボジアの場合、当初は 2015 年末までに UNFCCC に参照排出レベルを提出する

という目標があり、一方で 2006 年と 2010 年の地図共に改良が必要なため、その完成を待

ってから2010年地図を元にして2014年地図を作成する時間的余裕はなかった。このため、

2014 年地図は 2010 年地図からの変化抽出ではなく、新たな地図として作成された。 
 
2006 年と 2010 年地図の改良と 2014 年の新規地図作成は、2013 年に開始された。3 時

期の地図原稿が完成した後、森林局により論理チェックや目視による整合性のチェックが

行われ、必要な修正が加えられた。 
 
2016 年地図の作成は 2015 年に開始された。土地利用被覆の変化が起きた可能性が高い

地域の主成分分析による抽出技術が導入され、原稿図については、2014 年版地図と同様に、

論理チェックと目視による点検が行われた。2016 年地図の作成フローを図 18 に示す。今

後しばらくはこの手法が基本になると考えられる。 
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図 18  2016 年の地図作成フロー 

 
図 19、図 20、図 21 そして図 22 は４時期の地図の縮小版である。 
 
 
 
 
 
 
 
 
 
 
 

 

 土地利用被覆
データ(2014) 

  LANDSAT
画像(2016) 

  LANDSAT 
画像(2014) 

自動変化抽出
(主成分分析)  

セグメンテーション   

  土地利用被覆
変化候補地 

  衛星画像判読 

  品質保証・品質管理 
(論理チェック・エラ
ー候補箇所の検査) 

  ポリゴン
編集 

  土地利用被覆
データ(2016)   精度検証 

  土地利用被覆
変化 
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図 19  2006 年の土地利用被覆図（改良後） 

 
図 20  2010 年の土地利用被覆図（改良後） 
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図 21  2014 年の土地利用被覆図 

 

 
図 22  2016 年の土地利用被覆図 

 
2006 年の地図の精度は、GRAS の精度検証の結果をそのまま採用し、2010 年 2014 年そ

して 2016 年の地図の精度検証は、カンボジア政府が実施した。 
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各地図の Overall accuracy は次のとおりである。 
 2006 年地図  71% 

 2010 年地図: 73.97% 
 2014 年地図 82.17% 
 2016 年地図: 87.48% 
 

2014 年の地図まで森林局は 4 年間隔で地図を作成していたが本プロジェクトによる新技

術の導入で、地図作成に係る時間が大幅に減ることが確認された。今後２年間隔での地図

作成は可能である。 
 
② JICA 技術支援チームの役割 
まず JICA 技術支援チームは、2006 年、2010 年地図の改良と、2014 年と 2016 年地図

作成の全てについて、その手法を考案し、最終的な手法は MRV/REL 技術チームおよび

UN-REDD の専門家との協議により決定された。 
 
JICA 技術支援チームは、2010 年、2014 年そして 2016 年地図の作成と精度検証でも、

森林局（2016 年 10 月からは環境省）を支援した。UN-REDD の専門家は主に 2006 年地

図の改良を支援した。 
 
2010 年地図の精度検証には、無償資金協力で調達された日本の人工衛星のセンサーであ

る AVNIR-2 の画像が、2016 年地図の精度検証には、JICA が調達した Rapid Eye 画像が

使用された。 
 
なお、日本の森林研究・整備機構も、カンボジア政府森林局（2016 年中盤からは環境省）

の若手職員に対して地上での森林調査と画像判読、そして eCognition ソフトの使用などに

ついてカンボジア国内あるいは日本国内で技術指導を行い、これら職員の能力向上に貢献

した。 
 
③ 今後の活動 
森林劣化の判別の手法開発については、FCPF による支援の中で研究が行われることにな

っている。一方、判別が容易でない土地利用被覆クラスのグループ化も検討すべきと考え

る。 
また、本プロジェクトが開始された時には無かった、Google Earth Engine のような衛星

データのアーカイブサイトや、クラウド型の衛星画像処理サービスが登場してきており、

今後はこうしたサービスの活用検討もカンボジア政府の課題のひとつになる。 
 

 
2.2.6 GHGインベントリーシステム（英文報告書 2 章 2.2.10） 
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① 活動内容 
 
 
 
 
 
 
 カンボジアは最初の国別報告（NC）を作成した時に GHG インベントリーは実施してい

るが、その知識と経験を有する職員はほとんどいない状況であった。このため、MRV/REL
技術チームは、IPCC ガイドラインの内容把握から、GHG インベントリーに関する活動を

開始し、FAO の専門家による GHG インベントリー作成ツールの実習も行われた。 
 こうした検討作業を続けた結果、IPCC のガイドラインとしては、2006 年版を採用する

ことが決定された。 
 
② JICA 技術支援チームの役割 

 JICA 技術支援チームは、MRV/REL 技術チームに IPCC ガイドラインの解説書を提供し、

カンボジア側の理解を深めた。また、ガイドラインに沿ったＧＨＧインベントリーで求め

られているデータの種類を明らかにし、計算例を示した。 
 
③ 今後の活動 

 現在カンボジア政府は、最初の隔年更新報告（BUR）の作成に取り掛かっている。この

BUR 用の GHG インベントリー作成が直近の業務となる。重要な課題としては、UNFCCC
に提出した森林参照レベルの内容との整合性の確保がある。 
 

2.2.7 参照排出レベル設定（英文報告書第 2 章 2.2.9） 
 
① 活動内容 

 
 
 
 
 
 
現時点での FRL 書類は別添資料 4 として本報告書に添付した。 

 
森林参照レベルの設定は、REDD+の仕組みの中で成果払いを受けるための重要な条件で

ある。カンボジアは当初は 2016 年 1 月に参照排出レベルを UNFCCC に提出することを目

標に作業を行うこととし、その方針に沿って土地利用被覆図の整備等を開始した。 
 
 森林参照レベルの仕様は、MRV/REL 技術チームにて検討され、2015 年の COP21 まで

参照排出レベルとその算出根拠を示した書類は 2016 年 11 月に UNFCCC に提出

され、2017 年 3 月から UNFCCC による審査を受けている。この審査は 2017 年

末までには終了の予定である。 

IPCC ガイドラインの分析と、GHG インベントリー作成手法の研修や比較検討が行わ

れ、カンボジアは IPCCガイドライン 2006を採用することが決定された。 
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には UNFCCC 提出用の書類がほぼ出来上がっていたが、土地利用被覆変化抽出に用いた

2014 年の地図のカンボジア政府による承認が降りていなかったため、正式な提出は見合わ

せ、1 年遅れの 2016 年 11 月の COP22 の際に提出された。 
 
 UNFCCC の評価は 2017 年 3 月から開始された。評価チームからは FRL に関する質問

票の送付があり、カンボジア政府はそれに対する回答を作成して返信した上で電話会議が

開かれ質疑応答が行われた。その後、評価チームの報告書の原稿の送付があり、その報告

書原稿に記載されている提案に基づき、FRL の値の微調整や記述内容の改良が行われ、改

定版 FRL が提出された。この改訂版 FRL を元にした最終報告書原稿が 8 月に評価チーム

からカンボジア政府に送付され、それに対するコメントが 10 月末までに評価チームに送り

返された。評価チームはそのコメントを参照して、最終的な報告書を 2017 年末頃までに作

成することになっている。 
 
 カンボジアの FRL の内容は以下のとおりである。 
 

（１） スケール： 国 
（２） 活動：土地利用被覆変化（森林増加および減少）と、森林クラス内のク

ラス変更による劣化 
森林劣化は、森林クラス内での他のクラスへの変更以外、的確かつ経済的に捉える技

術がまだ無いため、計測対象として含まれていない。 
（３） 炭素プール：地上バイオマスと地下バイオマス 
枯死木、リター（落葉、落枝）、土壌についてはカンボジア国内のデータが無いため、

参照排出レベルの計算からは除外してある。温室効果ガスについては炭酸ガスだけを

対象とした。 
 
（４） 温室効果ガス： 二酸化炭素 
 
（５） 森林参照レベルに用いた森林定義と森林タイプ 
 森林局が用いてきた森林管理のための定義は国家森林計画に定められている。それ

によると森林には、油ヤシとゴムのプランテーションや多年生作物が含まれている。

これに対し、REDD+のためにカンボジア政府が採用した定義は以下のとおりである。 
 
 REDD+プログラムにおける森林とは、樹高 5m 以上、面積 0.5ha 以上そして樹冠

率が 10%以上の自然あるいは人工の植物に覆われた陸地あるいは湿地である。 
 ゴムの植林地、油ヤシの植林地そして多年生作物は森林から除外する。 
 
（６） 参照期間 
 UNFCCC は森林参照レベルの設定には過去のデータを用いることを求めているが、

参照期間については定めがない。カンボジアは 1965 年から森林被覆についてのデータ

を持っているが 2002 年より以前に作成された地図は、土地利用被覆クラスの統一性が
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無く、2002 年の地図は精度検証を受けていなかったことから信頼度が不明なため、

2006 年以降の地図を使うことになった。このため、参照期間は 2006 年から 2014 年の

8 年となった。 
 
（７） 森林参照レベル設定のアプローチ 
カンボジアは、2006 年から 2014 年の 8 年間の年平均排出量を用いた。その理由は、

排出・吸収データは 2006 年から 2010 年、2010 年から 2014 年の２時期のものしかな

く、高度な分析はできないことである。 
 
（８） 計算方法 
年平均の炭酸ガス排出・吸収は以下の式により計算された。 
 

ΔCB=(Ct2−Ct1)
(t2−t1)

 

ΔCO2=ΔCB×44/12 
 
ΔCB = 同じ森林クラスに蓄積されている、バイオマスの年平均変化。単位はトン。 
C t2 = t2 時点での各土地利用被覆クラスのバイオマス中の炭素。単位はトン。 
C t1 = t1 時点での各土地利用被覆クラスのバイオマス中の炭素。単位はトン。 
Ct (排出) =  活動度データ×排出係数 
44/12: 二酸化炭素と炭素の重量比 (出典：IPCC ガイドライン, 2006) 
 
土地利用被覆変化の抽出に用いた地図は 2006 年、2010 年、2014 年の３時期。 

 
（９） 平均的炭素蓄積量 
炭酸ガスの排出・吸収は、各時期の各土地利用被覆クラスごとの炭素蓄積量の計算に

より得られる。カンボジアの最初の森林参照レベルでは、非森林の炭素ストックはゼ

ロとした。信頼するに足るデータが無いためである。 
 
カンボジアでは国家森林インベネントリーが実施されていないために、地上バイオ

マスの量は、さまざまな資料に基づいて推定した。表 26 がその推定値である。 
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表 26  森林タイプごとの地上バイオマス (ton ha-1) の推定値 

森林タイプ 
地上バイオマス 
 トン ha-1 

C トン ha-1* 
CO2 トン 
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  

*バイオマスから炭素への換算には、IPCC ガイドライン 2006 に掲載されている値で

ある 0.47 (ton C /ton d.m.)を用いた。  

**炭素と二酸化炭素の重量比は 44/12 

 
② JICA 技術支援チームの役割 
カンボジアでの活動開始から間もなく、参照排出レベルに関する２種類のワーキングペ

ーパーを作成し、2012 年 2 月に森林局に提出した。参照排出レベルに関する理解を深める

ことが目的である。 
 

ワーキングペーパー

No.1 
Simulation / Trial Calculation of RELs (Reference 
Emission Levels) of Cambodia with Different Scale 
Approach 

ワーキングペーパー 
No.2 

Trial Calculation of Historical Trend of Annual 
CO2 Emissions/Removals in order to Understand 
Cambodian Nationwide RELs (Reference Emission Levels) 

 
2014 年 12 月には、最初の森林参照レベルの計算の原稿を作成し、MRV/REL 技術チー

ムに提供した。 
 

2015 年 3 月には、UNFCCC に提出する森林参照レベル文書の土台としての“Calculation 
of Initial Reference Emission Level for Cambodia (Draft)” を作成。この内容の検討には、

UN-REDD 専門家および FAO 本部の専門家が参加した。 
 
JICA 技術支援チームは、カンボジア国内あるいは近隣諸国における地上バイオマスに関

する技術論文等を収集し、カンボジアの各森林クラスについて地上バイオマス値の値を可

能な限り抽出した。その上で、常緑林、混交林そして落葉林に関しては、FAO がカンボジ
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ア国内で過去に実施された森林調査結果を可能な範囲で収集、分析して選定した地上バイ

オマス値との比較を行い、初回の FRL 計算に用いる地上バイオマス値として妥当と思われ

る値を選定した。この 3 種類の森林以外については、IPCC ガイドラインや収集した技術論

文の中から妥当と思われる地上バイオマス値を選定した。 
 
次に、上記の地上バイオマス値と、森林局が 2006 年、2010 年、2014 年の地図から作成

した、2006 年から 2010 年、2010 年から 2014 年の間の土地利用被覆変化データを用いて、

この２期間の排出・吸収量を算出する方法につきカンボジアの MRV/REL 技術チームを指

導した。 
 

 森林参照レベル文書が UNFCCC に提出された 2016 年 11 月以降、JICA 技術支援チーム

は、UNFCCC による評価に関してカンボジア政府を支援してきた。具体的には、評価チー

ムからの質問票への回答作成、評価報告書原稿へのコメント作成などの支援である。 
 
③ 今後の活動 
カンボジアの森林参照レベルには以下のような改良が必要である。 

 活動度データの数を増やして森林参照レベルの信頼性を上げるために、土地

利用被覆図を作成する。 
 各森林クラスの炭素蓄積量推定値を改良するために、国家森林インベントリ

ーを実施する。 
 炭素蓄積量推定値を改良するために、木材密度のデータを増やしあるいは改

良する。 
 炭素蓄積量推定値を改良するために、主な樹種のアロメトリー式を開発する。 
 森林参照レベルの有効期間を決定する。 

 
(1) 活動度データの数を増やして森林参照レベルの信頼性を上げるために、土地利用被

覆図を作成する。 
 
現時点のカンボジアの森林参照レベルの計算には、3 時期の地図データしか使われて

いない。将来の土地利用被覆の正確な予測をするためには、地図の数を増やす必要が

ある。カンボジアの国家 REDD+戦略の原稿では、地図更新サイクルを２年にすること

となっている。 
 
(2) 各森林クラスの炭素蓄積量推定値を改良するために、国家森林インベントリーを実

施する。 
 
現在のカンボジアの森林参照排出レベルの計算に用いた各森林クラスごとの平均的

な炭素蓄積量の元データの大部分は、カンボジア国内で過去に実施された森林インベ

ントリー調査結果である。しかしながらカンボジアでは国家森林インベントリーは未

だ実施されておらず、既存の森林インベントリー調査はカンボジアの森林を全て網羅
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しているわけではなく、マングローブについてはカンボジア国内のデータは存在しな

い。このため、一度は全土の森林インベントリー調査を実施する必要がある。 
 
(3) 炭素蓄積量推定値を改良するために、木材密度のデータ量を増加または改良する。 

 
木材密度のデータは樹木のバイオマス量の算定に必要である(Chave et al., 2014)11。

また密度測定に必要な機材の不足とそれに係るコストが、密度測定実施の障害となっ

ているが、樹種レベルの木材密度データは、バイオマスを推定するためには必要なデ

ータである。(Fayolle et al., 2013)12. このため、木材密度データを増やすことにより、

森林参照レベルの信頼度も上げることができる。 
 

(4) 炭素蓄積量推定値を改良するために、主な樹種のアロメトリー式を開発する。 
 
 地上バイオマスの乾燥重量を胸高直径や樹高など測りやすい要素を用いて計算する

ためにアロメトリー式が用いられる。 
 カンボジアの森林参照レベルの開発では、既存の森林タイプ毎のアロメトリー式が

用いられた。しかしながら、本来アロメトリー式は樹種ごとに異なる。このため、国

家森林インベントリーが実施された後に、その収集データから、主な樹種についての

アロメトリー式を開発する必要がある。 
 
(5) 森林参照レベルの有効期間を決定する。 
森林参照レベルには有効期間がある。有効期間の選定は排出量削減量に影響を与え

るが、有効期間については、MRV/REL 技術チームの中でのさらなる検討が必要である。 
 

2.2.8 国家 REDD+戦略策定（英文報告書第 2 章 2.2.2） 
 
① 活動内容 

 
 
 
 
 
 
 ポーランドのワルシャワで 2013 年 11 月に開催された COP19 にて、国家 REDD+戦略

（NRS）の策定は、成果支払いを求めるための重要条件のひとつと規定された。カンボジ

                                                   
11 “Improved allometric models to estimate the aboveground biomass of tropical trees” Global Change Biology 
(2014) 20, 3177-3190 
12 Fayolle AD, Doucet JL, Gillet JF, Nils Bourland, Philippe Lejeune, 2013. Tree allometry in Central Africa: testing 
the validity of pantropical multi-species allometric equations for estimating biomass and carbon stocks. Forest 
Ecology and Management:305:29-37 

国家 REDD+戦略の原稿が完成し、カンボジア政府による承認プロセスにある。. 
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アは NRS 策定作業を 2014 年に開始した。 
 

2015 年 5 月には、関係者からの意見を聴くための最初のコンサルテーション会議が開催

された。その後、戦略の内容を決めるために数多くの会議が開かれ、2015 年 11 月までに

NRS の英文原稿が策定された。戦略は、NFMS、森林参照レベル等の開発と相互に影響を

与えながら策定された。2017 年 5 月時点での NRS 原稿の要旨は以下のとおりである。(別
添資料 5 参照) 
 
ビジョン 
自然資源と林地の管理、生物多様性保全と持続的開発の改善を通じて、カンボジアと地

球規模の気候変動抑制に貢献する。 
 
ミッション 
 自然資源と林地の管理、および生物多様性保全をさらに進めるための政策、法律そして

規則の効果的な実施を可能にするために、国と準国の組織の機能と能力を強化する。 
 
目標 
 持続的な管理、自然資源の保全を行いながら、森林減少と劣化を減らし、かつ貧困撲滅

に貢献する。 
 
スケール 
 NRS では土地利用変化による森林減少の把握を優先しつつ、森林劣化抽出の能力を養成

する。カンボジアは、UNFCCC の成果払いメカニズムに従って REDD+を国レベルで実施

する。一方、特定の条件下での準国あるいはボランタリー市場ベースの REDD+プロジェク

トクトの実施も検討する。 
 
マイルストーンと結果 
 2026 年までに 2006 年から 2014 年の FRL 期間中の年間森林減少率を半減させることで

ある。削減された排出量は成果支払いの対象となる。 
 
 NRS はまた、2017 年から 2026 年の間を２つのフェーズに分け、個々のフェーズで実施

すべき活動について述べている。キーワードには筆者が下線を引いた。 
 
NRS フェーズ I (2017-2021) 

 アクションプラン の策定 
 NRS 実施のための 組織体制 構築。 
 NFP、NPASMP、SPFF や、ELC と SLC に関する政令といった森林管理

のための既存の枠組みのきちんとした実施を通じて森林減少と劣化の 原因

への対策を講じる。こうした枠組みには、森林法の執行強化、土地所有権の

保全、そして村落をベースとした森林資源管理の実施に関連した政策や方策



70 
 

も含まれる。 
 森林に関する諸問題に対処するための成果支払いとは別の、前倒しの資金調

達手法の 動員を優先させ、同時に現場での REDD+活動の実施と成果実現能

力 の強化を行う。 
 現在の FRL と NFMS の改良。 
 ワルシャワ枠組みの要求事項に完全対応するための SIS の構築。 
 教訓と課題を明らかにし、次のフェーズでこれらに対処することを目的とし

た NRS の中間評価。 
 
NRS フェーズ II (2022-2026) 

 REDD+準備プロセスから 実施段階への移行の完了。 
 測れる成果達成 を優先。 
 フェーズ I の評価の レビュー。 
 NRS の効果の指標となる、2016 年、2018 年、2020 年の森林と土地被覆変

化の評価。 
 WEB プラットフォームや他のコミュニケーション手法を通じた、情報、デ

ータ、そして FRL、NFMS、調査分析業務の結果を 公開するための実用的

なメカニズム の設立。 
 FRL と NFMS の改良につなげるための データ改良。 
 フェーズ II 期間中の、成果支払いを目的とした排出削減報告の提出。 
 フェーズ II 期間の主要なマイルストーンは、森林減少と劣化の原因に対応

するための政策と方策の効果と効率をチェックするための、正確な森林モニ

タリングメカニズムの構築。 
 さらに、UNFCCC のセーフガードに関する要求に対応するために、SIS の

を継続的なモニターと化。 
 
② JICA 技術支援チームの役割 

 JICA 技術支援チームは、まず戦略で書くべき内容を検討するメンバーとして選ばれ、

UNDP、FAO の専門家と共にカンボジア政府を支援した。次に、戦略の NFMS と FRL 部

分について、現状と方向性そして今後の開発・改良予定を記述した原稿を作成し、戦略策

定を担当するカンボジア政府職員のチームに提供した。 
 
③ 今後の活動 

 カンボジア政府の森林・環境セクターの組織・制度改編の影響で、REDD+の実際の活動

をどの組織が行うかについては NRS では十分に記述されていない。 
 これから、森林減少・劣化を抑制する具体的な活動内容が固まると同時に、カンボジア

政府内部での REDD+活動に関する職務分掌を明らかにする必要がある。特に地方政府の役

割と責任の明確化は、REDD+活動の成否を決める重要な事項である。 
 
 また、今後、UNFCCC の枠組みで以外の小規模な REDD+プロジェクトが計画される場
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合には、そのプロジェクトにどのような FRL を適用するかの検討、決定が必要となる。 
 

2.2.9 デモンストレーション活動（英文報告書 2 章 2.2.3） 
 
① 活動内容 

 JICA 技術支援チームが活動を開始した 2011 年 11 月時点で、森林局はカンボジア北部の

Oddar Meanchey 州の Community Forest での REDD+案件と、モンドリキリ州の Seima
保護林地区での REDD+案件を開始していた。 
 Oddar Meanchey の REDD+案件を支援したのは、米国の Terra Global Capital であり、

米国の NGO の PACT が現地での活動を実施していた。このプロジェクトの有効化審査は

すでに済んでおり、検証業務が米国の有効化審査・検証企業である、SCS Global によって

実施された。 
 
 Seima 保護林の REDD+プロジェクトは、米国の NGO である Wildlife Conservation 
Society (WCS)が森林局を支援しており、こちらの有効化審査も SCS Global 社によって実

施された。 
 
 Seima 保護林の REDD+プロジェクトの対象面積は 180,513 ha、2010 年からの 10 年間

の排出削減量は計 1400 万トン CO2とされており、その炭素クレジットの一部がすでに販売

されている。 
 
② JICA 技術支援チームの役割 

 Oddar Meanchey のプロジェクトの検証と、Seima のプロジェクトの有効化審査業務の

発注監理業務を担当した。 
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第3章 プロジェクト実施運営上の課題・工夫・教訓 

 
3.1 課題１ 複数のドナーによる支援 

 
実施方針で述べたとおり、本業務では他の開発パートナー特に UN-REDD のメンバーで

ある FAO と UNDP との連携が重要であった。REDD+準備プロセスを支援している主要な

開発パートナーが JICA,FAO、UNDP であり、お互いの活動が影響を与え合うからである。 
国連の機関である FAO および UNDP と JICA の業務実施方法を比較すると以下のよう

になる。 
 

比較内容 JICA FAO/UNDP 
専門家の投入形態  コンサルタント企業等ひと

つの組織に一括発注。この

ため、活動全体の統一が取

れている。 
 業務実施契約部分では、長

期専門家はおらず、業務従

事者は短期専門家として現

地業務に従事。このため、

カンボジア国内で開催され

る全ての会議、WS 等に出席

できるわけではない。 

 FAO が MRV/REL 分野担

当の専門家１名を長期専

門家としてカンボジア国

内に配置。 
 MRV/REL の個々の分野

については、ひとつの組織

への一括発注ではなく、分

野毎の公募により専門家

を雇用。このため、専門家

間の連携は取りにくい。 

業務実施形態  カンボジア政府職員を雇用

することはない。 
 彼らが自前の予算にて活動

し、JICA 専門家はそれを技

術的に支援する形態であ

る。 

 人件費以外の実費を森林

局に支払い、地図作成など

の実施を支援。 
 また、カンボジア政府の職

員をローカルコンサルタ

ントとして期間限定で雇

用。 
業務実施計画  ワークフローで明らかにす

る活動項目を元にした計画

であり、活動項目間の関係

が分かり易い。 

 どちらかと言えば予算項

目に対する実施計画であ

るため、活動項目間の関係

が分かり難い。 
 
両者の活動計画は基本的には、カンボジア政府の REDD＋ロードマップに沿ったもので

あるが、細かい活動項目の内容や名称は異なり、また上述のように、専門家の投入形態と

業務実施形態が異なるため、常に両者の活動の調整が必要となった。 
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3.1.1 工夫 
両者の活動内容の調整を容易にするために、両者の活動内容を関連付ける対比表や、両

者の活動計画を統合するスケジュールの作成を行った。また特に FAO との意思疎通を良く

するため、以下のような対応を採った。 
 頻繁な情報交換 
 ワーキングペーパーや技術メモなどの提供 
 ワークショップやセミナーの共同開催 
 FAO 専門家のアサインメントと JICA 専門家のアサインメント時期の調整 

 
3.1.2 教訓 
統合されたスケジュールの作成は、両者の業務内容調整に一定の効果があったが、両者

の活動項目名をなるべく尊重し削除しないで組み合わせたために、活動項目数が大変に多

い複雑なものとなった。今後複数の開発パートナーが同時に支援をする形態になった場合

には、同じ活動項目名を用いた統一計画書の策定に、活動開始早々に十分時間を割く必要

がある。 
一方、FAO との協働から得られる知見は、JICA 技術支援チームの視野の拡大に貢献し

た。 
また、１，２週間の研修を技術移転の主要手段とする欧米や国連の開発パートナーに対

して、JICA 技術支援チームは実際の業務実施に寄り添ってカンボジア側の疑問を解消し技

術レベルを上げていく OJT 方式の支援に力を入れたが、この支援方法はカンボジア政府か

ら高い評価を受けた。 
 

3.2 課題２ 森林環境セクターの省庁再編 
 2015 年頃から、森林の管理を森林局から環境省に移管する動きがカンボジア政府内部で

出始め、森林局次長で、かつカンボジア REDD+タスクフォースの議長が、環境省の自然保

全保護区総局長として転出し、2016 年 10 月には、森林局で土地利用被覆図作成を担当し

てきた職員の大半が、環境省自然保全保護総局に移籍した。こうした一連の動きと共に、

REDD+に関する活動の権限も森林局から環境省に移されたため、カンボジアの REDD+活
動に大きな混乱が発生した。 
 

3.2.1 対応 
 JICA 技術支援チームは、カンボジア政府の REDD+ロードマップ実施支援という目的の

下、森林局あるいは環境省だけを支援しているわけではなくカンボジア REDD+タスクフォ

ースを支援していることを明確にし、両機関への支援を続けた。また、両機関に供与され

た機材の活用は、複数の省庁職員が構成員である MRV/REL 技術チームが責任を持って行

うルールを設立することによって担保した。 
 

3.2.2  教訓 
 JICA 技術支援チームは REDD+タスクフォースへの支援を目的とすることを業務開始当

初から明らかにしていたことは、この混乱の影響の拡大防止に役立たった。 
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3.3 REDD＋という新しい仕組みに関する支援 

 本業務が開始された 2011 年 11 月時点では、UNFCCC において REDD+という仕組みの

大枠は決まっていたものの、その詳細については未だ十分議論されておらず、成果支払い

請求の条件が明確になったのは、2013 年にワルシャワで開催された COP19 での決定であ

った。 
 こうした状況では、各国の MRV/REL の内容については自由度が高い一方、不透明な状

況下でカンボジアの将来に影響を与える仕組みを設定しなければいけないという課題が生

じることとなった。また、COP での議決内容も、それだけ読んでいてはなかなか真意が汲

み取れない外交的な文書であり、その解釈には注意が必要であった。 
 

3.3.1 工夫 
 常に更新される REDD+に関する情報に対応するために、日本の専門家からの情報収集だ

けでなく、FAO や UNDP 専門家との日々の情報交換、意見交換を行った。 
 

3.3.2 教訓 
 様々な国で REDD+業務に従事している JICA 専門家との意見交換の場が JICA により設

けられていたため、そこで REDD+に関する他国の情報を得ることができたが、支援委員会

などを正式に設置し、そこで各国での JICA の支援内容について議論できれば、日本として

の統一感を持った REDD+支援をより鮮明に打ち出すことができた可能性がある。 
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第4章 プロジェクト目標の達成度 

 
 
 
 
 
 本プロジェクトが開始された 2011 年 11 月から本報告書作成時の 2017 年 10 月までの 6
年間に、JICA を初めとする開発パートナーの支援を受けながらカンボジア政府が策定した

REDD+に関する重要な文書・計画は以下のとおりである。 
 国家 REDD+戦略 
 森林参照レベル 
 国家森林モニタリングシステム（設計書） 
 セーフガード情報システム（基本設計終了） 

 
 こうした計画や仕組みの構築を経験することにより、カンボジア政府の「REDD+の戦略

と政策の実施が円滑に行われるための関係者の能力」は飛躍的に強化されたと言える。実

際に国連やカンボジア政府に提出する公式文書の作成では、カンボジア政府担当者は単な

る研修とは異なり、真剣に向き合わざるを得ないからである。 
 
 
 
 

プロジェクト目標 
REDD+の戦略と政策の実施が円滑に行われるように関係者の能力が強化される 
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第5章 上位目標達成に向けての提言 

 
 
 
 
 
 
 
森林減少・劣化の緩和は「カ」国政府の重要課題の一つとなっており、国家 REDD+戦略

の中でも、森林減少と劣化の原因分析に基づいた施策が提示されている。カンボジア政府

職員は、FRL 構築や NRS 策定を通じて REDD+の仕組みのみならず、森林減少・劣化の原

因まで掘り下げて考えることができた。 
ただし、NRS での森林減少・劣化原因分析は国レベルのものである。こうした原因は、

その種類によっては地域ごとに異なるため、さらに分析を進めて各地域にあった抑制策を

選定する必要がある。また、REDD+活動を同時に全国で実施することは財政的にも人的資

源の観点からも無理があるので、まずは、REDD+活動に理解がある地方自治体を選定し、

その自治体あるいは、その自治体を含む地域で、森林減少と劣化を抑制する施策を実施す

るのが現実的対応と考えられる。これは REDD+のフェーズ II の活動であるが、抑制策の

実施により、持続的な森林経営についての実践的な知見が得られるため、その知見に基づ

きカンボジアでの森林経営がさらに改善され、気候変動の緩和に貢献すると考えられる。 
 

 
 
 

上位目標 
REDD+実施の経験に基づき、気候変動の緩和策として持続可能な森林経営が推進さ

れる。 
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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 II 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 
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Phase I  
Readiness 

Phase II 
Implementation/ 
Demonstration 

Phase III 
Full implementation seeking for 

Results-Based Payment 
Cambodia is 
here now 

REDD+ Phases 
 

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

 

 

 

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) 
 Establishment 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. 
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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.  
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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 CO2 from 
the atmosphere through afforestation where 
other land uses are converted to forest land. 
(3) Carbon pool: AGB and BGB 
(4) GHG: CO2 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. 
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National Forest Monitoring System (NFMS) 
 

NFMS design document was prepared. NFI and 
WEB site were designed. 
2nd 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. 

 

 

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. 
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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 
 Logical check  
 Principal component  

analysis for change detection 
 

 

 

 

 

 

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

Extracted 

areas 
2014 Image 2016 Image 
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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:  1st 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. 
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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. 
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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 

measures 
 
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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ការង‌រសមធម ៌និង្របសិទ�ភាព” ៃន្របេទសកម��ជ‌។ 

 
្របេទសកម��ជ‌ចាតទ់កុេរដបកូ ជ‌វ�ធានការ្របកបេដ‌យ្របសិទ�ភាពមួយ េដើម្ីបកាតប់ន�យការបាត់បងៃ់្រពេឈើ និងការរ�ចរ�លៃ្រពេឈើ េហើយក��ងឆា�  ំ ២០០៩ ែផនទីបង‌� ញផ��វេរដបូក ែដលមានប�� កអ់ពំី

សកម�ភាពែដល្រត�វេធ�ើ េដើម្ីបឣ‍ចេ្រត�មខ��នរួចរ‌លស់្រមាបេ់រដបូក ្រត�វបានប��បរួ់ចរ‌ល។់ េដើម្ីបអនុវត�សកម�ភាពែដល្រត�វបានកំណតេ់ឃើញក��ងែផនទបីង‌� ញផ��វ ៃដគអូភិវឌ្ឍជ‌េ្រចើន រួមទាំងអង�ការ 

JICA ផងបានសន្យោផ�លក់ារគាំ្រទ។ 

 
ក��ងរយៈេពល ៦ ឆា� កំន�ងមកេនះ ្របេទសកម��ជ‌មានការឈានេឡើងយ៉‌ងធំេធញក��ងសកម�ភាពេរដបូក របសខ់��ន រួមទាំងការដ‌ក់របាយការណ៍ក្រមតិេយ‌ងៃ្រពេឈើកម��ជ‌(FRL) េ�អនសុ�� ្រកប

ខ័ណ� សហ្របជ‌ជ‌តសិ�ីពីការែ្រប្រប�លឣ‍កាសធាត ុ (UNFCCC) ការេរៀបចយំុទ�សា�ស�េរដបកូជ‌ត ិ (NRS) ការេរៀបច្ំរបពន័�តាមដ‌ន្រត�តពនិតិ្យៃ្រពេឈើជ‌ត ិ (NFMS) និង

ធាតុផ្ំសរបស្់របព័ន�េនះ ការេធ�ើឱ្យ្របេសើរេឡើងនូវបេច�កេទសវ‌យតៃម� ការេ្របើ្របាសដ់ី/ គ្រមបដ ី និងការអនុវត�គេ្រមាងបង‌� ញស្រមាប ់ េរដបូក។ រចន‌បទគំរូៃន្របពន័�សុវត�ិភាពេរដបកូ (SIS) 
បាននងឹកំពងុេរៀបចំ។ 

 
សកម�ភាពេរដបកូ ្រត�វបានែចកជ‌បដីំណ‌កក់ាល ដណំ‌កក់ាលទ ី ១ គជឺ‌ដំណ‌កក់ារេតៀមខ��នរួចជ‌េ្រសចស្រមាប់េរដបូក ដណំ‌កក់ាលព ី ២ គជឺ‌ការអនុវត�បង‌� ញ ឬដំណ‌កក់ា⇜លអនុវត� េហើយ

ដណំ‌កក់ាលទ ី ៣ គជឺ‌ការអនុវត�េរដបូកេពញេលញ ស្រមាប់ការទទូាតេ់ដ‌យែផ�កេលើលទ�ផល។ ្របេទសកម��ជ‌បច��ប្បន� គឺស�ិតេ�ក��ងដណំ‌កក់ាលអន�រកាល េដ‌យឈានេចញពដីំណ‌កក់ាលទី ១ 
េ�កានដ់ណំ‌កក់ាលទី ២ ថ�ីេបើចែំណកមយួចំនួនៃនសកម�ភាពក��ងដណំ‌កទ់ី ២ ្រត�វបានអនុវត�រួចេហើយក�។ី  

 
ឯកសារដខ៏�ីេនះ សេង�បឱ្យេឃើញអពំសីមិទ�ផលែដល្របេទសកម��ជ‌សេ្រមចបានេ�េលើសកម�ភាពេ្រត�មខ��នរួចជ‌េ្រសចស្រមាបេ់រដបូក កដ៏ចូជ‌សកម�ភាពែដល្រត�វអនុវត�ន‌េពលអន‌គត។ 

       
ៃថ�ទី ៥ ែខតុលា ឆា�  ំ២០១៧ 

   ្រក�មការង‌របេច�កេទស MRV/REL  
                                                 ្រក�មការង‌រេរដបូកកម��ជ‌ 

 
 

 
 
 
 
 



ដំណ‌ក់កាលទី ១ 
ការេ្រត�មខ��នរួចជ‌េ្រសច 

ដំណ‌ក់កាលទី ២  

ការអនុវត�/ការអនុវត�បង‌� ញ 

ដំណ‌ក់កាលទី ៣ 
ការអនុវត�េពញេលញ េដើម្បីទទួលបានការទូទាត់្របាក់ែផ�កេលើលទ�ផល 

បច��ប្បន� ្របេទស      កម��ជ‌គឺេ�

្រតង់េនះ 

ដំណ‌ក់កាលរបស់េរដបូក  
 
្របេទសកម��ជ‌កំពុងស�ិតក��ងដំណ‌ក់កាលអន�រកាលេដ‌យផ‌� ស់េចញពីដំណ‌ក់កាលទ ី១ េ�ដំណ‌ក់កាលទ ី២ ៃន េរដបូក 

 
លក�ខណ�  េដើម្បីេស�ើសំុការទូរទាត់ ែផ�កេលើលទ�ផល 

 
លក�ខណ� ត្រម�វេដើម្ីបឱ្យមានលក�ណៈសម្បត�្ិរគប់្រគានស់្រមាបេ់ស�ើសំុការទូទាត់ ែផ�កេលើលទ�ផលជ‌កែ់ស�ង៖ 

 
 ការេរៀបចំឯកសារយុទ�សា�ស�េរដបកូជ‌ត ិ(NRS) 

 ការេរៀបចំឯកសា缤រក្រមិតេយ‌ងៃ្រពេឈើ (FRL) 

 ការបេង�ើត នងិការដ‌កឱ់្យមាន្របតិបត�ិការនូវ្របពន័�្រត�តពនិតិ្យ តាមដ‌នៃ្រពេឈើជ‌តិ (NFMS) 

 ការបេង�ើត នងិការដ‌កឱ់្យមាន្របតិបត�ិការ្របពន័�ពត័៌មានសុវត�ិភាពេរដបកូ (SIS) 

ក��ងចំេណ‌មត្រម�វការឯកសា틴រ នងិសកម�ភាពទាងំបួនេនះ ឯកសា훼រក្រមិតេយ‌ងៃ្រពេឈើ(FRL) ចាបំាច្់រត�វទទួលការវ‌យតៃម�បេច�កេទស ពី្រក�មអ�កបេច�កេទស UNFCCC។ 

 

 
  



សមិទ�ផលរបស់្របេទសកម��ជ‌ 

យុទ�សា᫨�ស�េរដបូកជ‌តិ (NRS) 
យុទ�សា�ស�េរដបូកជ‌ត ិកំពុងស�ិតក��ងដំេណើរការ េស�ើសុំការអនុម័តពីទីស�ីការគណៈរដ�ម្រន�ី។ 

 
ចក��វ�សយ័ 
យុទ�សា្រស�េរដ

បូកជ‌តិរួមចំែណកក��ងការកាត់បន�យការែ្រប្រប�លឣ‍កាសធាតុជ‌តិ និងពិភពេលាកតាម  
   រយៈការេធ�ើឱ្យ្របេសើរេឡើងការង‌រ្រគប់្រគងធនធានធម�ជ‌តនិិងដីៃ្រពេឈើ 
ការអភិរក្សជីវៈច្រម�ះ នងិការអភិវឌ្ឍេដ‌យចីរភាព។   

។ 

 
េបសកកម� 
ព្រងឹងមុខង‌រនិងសមត�ភាពសា� ប័នេ�ថ‌� ក់ជ‌តិ និងថ‌� ក់េ្រកាមជ‌តិ 
្រពមទាំងព្រងឹង្របសិទ�ភាពការអនុវត�េគាលនេយ‌បាយ ច្បោប ់
និងបទប��ត�ិន‌ន‌ែដលមានជ‌ធរមាន 
េដើម្ីបេធ�ើឱ្យ្របេសើរេឡើងេលើការង‌រ្រគប់្រគងធនធានធម�ជ‌ត ិ និងដីៃ្រពេឈើ 
និងការអភរិក្សជីវៈច្រម�ះឱ្យមាននិរន�រភាព។ 

 
េគាលបណំង 
កាត់បន�យការបាតប់ង់នងិេរចរ�លៃ្រពេឈើ 
បន�េលើកកម�សក់ារ្រគប់្រគងនិងការអភិរក្សធនធានធម�ជ‌តិឱ្យមាននិរន�រភាព  
នងិចូលរួមកាតប់ន�យភាព្រកី្រក ។ 
 
វ�សាលភាព នងិក្រមតិអនវុត�ន ៍
• ចាតឣ់‍ទិភាពចំេពាះការបាត់បង់ៃ្រពេឈើ

ែដលនងឹេធ�ើការវ‌ស់ែវងតាមរយៈការែ្រប្រប�លការេ្របើ្របាសដ់ីនងិការបែម�ង

ដីៃ្រពេឈើ  

• អនុវត�េរដបូក េ�ថ‌� ក់ជ‌តិេ�េ្រកាមយន�ការទូទាត់ែផ�កេលើលទ�ផល

ៃនអនុស�� ្រកបខ័ណ� សហ្របជ‌ជ‌តិស�ីពីការែ្រប្រប�លឣ‍កាសធាត ុ
• ពិចារណ‌អនុវត�គេ្រមាងេរដបកូ ែផ�កេលើទីផ្សោរេ�ថ‌� ក់េ្រកាមជ‌ត ិ និង 

េ្រកាមមូលដ‌� នៃនការស�័្រគចិត� ែដលជ‌កម�វត��ៃនលក�ខណ� វ�និច�យ័ជ‌កល់ាក។់ 

 
ដណំ‌កក់ាលសខំាន់ៗ  នងិលទ�ផល 
្រតឹមឆា� ំ ២០២៦ កាត់បន�យការបាត់បង់ៃ្រពេឈើ្របចំាឆា� ំរបស់ខ��នមកេ�្រតឹមពាក់

កណ‌� ល េបើេ្រប�បេធៀបជ‌មួយអ្រតាបាត់បងក់��ងអំឡ�ងរយៈេពលេយ‌ង 

ៃនក្រមតិេយ‌ងៃ្រពេឈើ(FRL) ក��ងចេន‌� ះឆា� ំ ២០០៦-២០១៤។ 

 
 
 
 

  



ក្រមិតេយ‌ងៃ្រពេឈើ (FRL)
 
្របេទសកម��ជ‌បានដ‌កឯ់កសារក្រមតិេយ‌ងៃ្រពេឈើ (FRL) ជូនេ�អនុស�� ្រកបខ័ណ� សហ្របជ‌ជ‌តសិ�ីពកីារែ្រប្រប�លឣ‍កាសធាតុ (UNFCCC) េ�ែខវ�ច�ិកា ឆា�  ំ២០១៦។ ការ

វ‌យតៃម�បេច�កេទសេដ‌យ្រក�មអ�កជំន‌ញការបេច�កេទស UNFCCC ចាបេ់ផ�ើមដំេណើរការវ‌យតៃម�ក��ងែខមីន‌ ឆា�  ំ២០១៧។ បន‌� បព់កី្រមងវគ�សំណួរ នងិចេម�ើយជ‌េ្រចើនជ‌មយួ្រក�មការង‌រ

វ‌យតៃម�បេច�កេទសមក ្របេទសកម��ជ‌េទើបែតបានផ�លម់តេិយ‌បលរ់បស់ខ��នេ�េលើេសចក�្ីរពាងរបាយការណ៍វ‌យតៃម�បេច�កេទសជូន UNFCCC វ�ញ។ 
 
វ�សាលភាពរបស ់ក្រមិតេយ‌ងៃ្រពេឈើ FRL

 
(១) ក្រមតិ៖ ថ‌� កជ់‌ត ិ

(២) ទិន�ន័យសកម�៖ ការបាត់បង ់ និង ការរ�ចរ�លៃ្រពេឈើ និង ការេធ�ើឱ្យ្របេសើរេឡើងេ�តបំន់

ដីៃ្រពេឈើែដលេ�ែតជ‌ដៃី្រពេឈើ ប៉ុែន�មានការផ‌� ស់ក��ងចំណ‌ត់ថ‌� ក់្របេភទៃ្រពេឈើ និងការ្រស�ប 

CO2 ពបីរ�យ‌កាស តាមរយៈការដ‌ដំុះៃ្រពេ�្រតងក់ែន�ងែដលការេ្របើ្របាស់ដដីៃទេទៀត្រត�វបានែ្រប

កា� យេ�ជ‌ដៃី្រព។ 

(៣) ឣ‍ងកាបនូ៖ ជីវម៉ាស់េលើដ ីនងិជីវម៉ាស់េ្រកាមដ ី

(៤) ឧស�័នផ�ះក��ក ់៖ ឧស�័ន CO2  

(៣) និយមន័យៃ្រពេឈើ៖ កម�ស ់៥ ែម៉្រត េ�ក��ង វ�យចណំ‌ស ់្រគបដណ� បយ៉់‌ងតិច ០,៥ 

ហិចតា និងកំពលូចុងេឈើអប្បបរមា្រគបដណ� ប ់១០% 

(៤) រយៈេពលេយ‌ង៖ ៨ ឆា� ំ ចេន‌� ះពី ឆា� ំ២០០៦ ដល ់ឆា� ំ២០១៤ 

(៥) វ�ធីសា�ស�៖ មធ្យមភាគក្រមិតេយ‌ងៃនការបំភាយ និង្រស�បឧស�័ន 

(៦) ទិន�ន័យសកម�៖ ែផនទេី្របើ្របាស់ដី/គ្រមបដៃី្រពេឈើក��ងឆា� ំ ២០០៦ , ២០១០ និង 
២០១៤ 

(៧) េមគណុបំភាយ៖ ជ‌េគាលការណ៍េមគណុបំភាយ្រត�វបានដក្រសងេ់ចញពីប��ីរទនិ�ន័យសារេពើ

ភ័ណ� ៃ្រពេឈើក��ង្របេទសកម��ជ‌។ ្របសនិេបើមិនមានទនិ�នយ័្របេភទេនះេទ តំៃលសន�តេ�ក��ងឯកសារេគាលការណ៍ែណន‌ំរបស ់ IPCC ្រត�វបានយកមកេ្របើ។ 

 
 
 
 
 
 
 
 



្របព័ន�្រត�តពិនិត្យ តាមដ‌នៃ្រពេឈើជ‌តិ  

ឯកសា᝔រ្របព័ន�្រត�តពនិិត្យ តាមដ‌នៃ្រពេឈើ ្រត�វបានេរៀបចតំាមរយៈការ កសា᝔ង ទីតាំង NFI និង 

WEB  
របាយការណ៍ជ‌តិេលើកទីពីរ ្រត�វបា뮬នដ‌កជ់ូនេ� UNFCCC ក��ងឆា᝔� ំ ២០១៥ នងិេពលបច��ប្បន�កំពងុ

ពិចារណ‌ផ�លជ់ូនរបាយការណ៍ BUR។ 

 
NFMS មានមខុង‌រពីរជ‌ឣ‍ទិ៍ មខុង‌រ MRV និងមខុង‌រ ្រត�តពនិិត្យ។ មខុង‌រ 

������� រ‌យការណ៍ �������������� 

(MRV) គឺេដើម្ីបវ‌សែ់វងការបំភាយ/ការ្រស�ប ឧស�័នផ�ះក��ក ់ ែដល្រត�វបានេ្របើ្របាសជ់‌មូលដ‌� ន

ស្រមាប ់ សា謨រេពើភ័ណ� ឧស�ន័ផ�ះក��ក ់ (GHG) និងការរ‌យការណ៍ជូនេ� UNFCCC។ មខុង‌រ្រត�តពិនតិ្យគេឺដើម្ីបវ‌ស់ែវង និងកំណតក់ារបាត់បង ់ និងការរ�ចរ�លៃ្រពេឈើ។ ្របពន័�

្រត�តពនិតិ្យដេីដ‌យេ្របើ្របាសផ់‌� យរណប មានសារៈ្របេយ‌ជនស៍្រមាបម់ុខង‌រទាំងពីរេនះ។ 

 
 
េ�ក��ងមុខង‌រ្រត�តពិនតិ្យ គឺការ្រគប្់រគងទិន�ន័យែដលក��ងេន‌ះរួមមានសមាសធាត ុ១)         មូលដ‌� នទនិ�ន័យ និង្របពន័�្រគប្់រគងមូលដ‌� នទិន�ន័យ នងិ ២) ្របពន័�ផ្សព�ផ្សោយទិន�ន័យ ( េគ

ហទំព័រ       អុីនេធើែណត និង េគហទំព័រមលូដ‌� នទនិ�នយ័)។ គិតមក្រតឹមែខតលុា ឆា�  ំ២០១៧  ្របពន័�្រគប្់រគងទិន�ន័យបឋម ្រត�វបានរចន‌ េដ‌យក��ងេន‌ះមានការរចន‌េគហទំព័រ ែដលគាំ្រទ

េដ‌យ UN-REDD។  ស្រមាបេ់ពលេនះ មលូដ‌� នទនិ�នយ័េ�មិនទានភ់ា� បេ់�កានអ់ុីនេធើែណតេឡើយ េដ‌យសា薔រែតមូលេហតែុផ�កសន�សិុខទនិ�ន័យ។ ការដ‌កប់ង‌� ញទនិ�ន័យ បច��ប្បន�កំពុង្រត�វ
បានពិនតិ្យ េដើម្ីបសេ្រមចចិត�េលើ្របេភទទិន�ន័យែដលនងឹ្រត�វដ‌កប់េង‌� ះេ�ក��ង េគហទំព័រ  

 
  



ដំណ‌កក់ាលទី ១ គឺជ‌ដណំ‌កក់ាលេ្រត�មេរៀបចេំ�ចេន‌� ះឆា� ំ ២០១១ ដលឆ់ា�  ំ២០១៥។ 
ដំណ‌កក់ាលទី ២ គឺជ‌ដំណ‌កក់ាលអភិវឌ្ឍេ�ចេន‌� ះឆា�  ំ២០១៦ ដល់ ឆា�  ំ២០២០។ 
ដំណ‌កក់ាលទី ៣ គជឺ‌ដណំ‌កក់ាល្របតបិត�ិ េដ‌យចាបេ់ផ�ើមពីឆា� ំ ២០២១ តេ�។ 

 
ចាំបាច្់រត�វេធ�ើការរចន‌លម�តិេលើែផ�ក្រត�តពនិិត្យ បន‌� ប់ព ីបានកណំត ់នូវេគាលនេយ‌បាយ និងវ�ធានការែដលឣ‍ចវ‌ស់ែវង បុព�េហតឬុកតា� ជ្រម�ញឱ្យមានការបាតប់ង ់និងការរ�ចរ�លៃ្រពេឈើ។ 

 
 
ការ្រត�តពិនិត្យដីេដ‌យ្របព័ន�ផ‌� យរណប 
 
បេច�កវ�ទ្យោថ�្ីរត�វបានែណន‌ ំ េដើម្ីបែកលម�្របសិទ�ភាព និងភាពេជឿជ‌កៃ់នការផលតិែផនទេី្របើ្របាស់ដី/គ្រមបដីៃ្រពេឈើ។ តាមរយៈការែណន‌ ំ បេច�កវ�ទ្យោថ�ី ្រត�វបាន េ្របើ្របាស់ស្រមាបែ់កលម�ែផនទ ី
ឆា� ំ២០០៦ និង ២០១០ និងស្រមាប ់ផលតិបែន�មែផនទ ីឆា� ំ ២០១៤ នងិ ២០១៦ ។  

 
្របេទសកម��ជ‌បានេ្របើ្របាសរូ់បភាពផ‌� យរណបស្រមាបក់ារវ‌យតៃម�ៃ្រពេឈើ តាំងពមីុនការចាបេ់ផ�ើម

សកម�ភាពេ្រត�មលក�ណៈ ស្រមាប់េរដបកូ មកេម៉�ះ។ ែផ�កេលើសមត�ភាពជ‌មូលដ‌� នរបសម់�ន�ី

រដ‌� ភិបាលកម��ជ‌ ការេ្របើ្របាស់រូបភាពផ‌� យរណបស្រមាបក់ារេធ�ើែផនទេី្របើ្របាស់ដ/ីគ្រមបដៃី្រពេឈើ្រត�វ

បានែកលម�។  Collect Earth របស់អង�ការេស្ប�ង នងិកសកិម�ៃនសហ្របជ‌ជ‌ត ិ

(FAO ) ្រត�វបានែណន‌ឱំ្យេ្របើ្របាស់ ស្រមាបវ់‌យតៃម�សុ្រកឹត្យភាពៃនែផនទដីៃី្រពេឈើ 
េ្រពាះវ‌ជ‌ឧបករណ៍វ‌យតៃម�រហ័សមយួ ជ‌ពិេសសតបំន់ដៃី្រពេឈើ ។ 

 

វ�ធីសា�ស�បានែកស្រម�ល 
 ការែញក្រពំ្របទលេ់�តាមបណ�� ពំណ៌ផ‌� យរណប 
 ការពិនតិ្យតក�ភាព 
 ការវ�ភាគសមាសធាតេុគាលស្រមាបក់ាររកឱ្យេឃើញនូវការែ្រប្រប�ល 

 
 
 
 
 

 

  

តំបន់មានមានការផ‌� ស់ប��រខា� ងំេ�េលើការេ្របើ្របាស់ដី/គ្រមបដី តាមរយៈការេ្របើ្របាស់ការវ�ភាគសមាសធាតុេគាល 

តំបនែ់ដលែ្រប្រប�ល 

រូបភាពឆា�  ំ២០១៤ រូបភាពឆា�  ំ២០១៦ 
 



ប��ីសារេពើភ័ណ� ៃ្រពេឈើជ‌តិ (NFI) 
េគាលបំណងចម្បងៃនការរចន‌សំណ‌ក គឺការេរៀបចកំ��ងេគាលបំណងេ្រចើនយ៉‌ង តណំ‌ងេឣ‍យ សង�តភាព នងិភាពឣ‍ចេជឿជ‌ក់បាន ស្រមាបក់ារប៉ាន្់របមាណៃ្រពេឈើក��ង្របេទសកម��ជ‌។ េសៀវេ�ែណន‌ ំ

សារេពើភ័ណ� ៃ្រពេឈើជ‌តិេនះ (NFI) ្រត�វបានបេង�ើតេឡើង នងិែកស្រម�លេ�តាមការេធ�ើែតស�សា熤កល្បងេ្របើ្របាសេ់�ទីវ‌ល។  
សំេណើៃនការេរៀបចំសារេពើភ័ណ� ៃ្រពេឈើជ‌តិ(NFI) ជ‌អនុសា㙈សនែ៍បងែចក្របេទសកម��ជ‌េ�ជ‌បី្រសទាប ់ េពាលគឺ តបំនៃ់្រពេលើ តំបនដ់េីសើម និងតបំនៃ់្រពេកាងកាង។ េ�ក��ង្រសទាបន់ីមួយៗ 
សំណ‌កៃនក្រមងឡ�តិ៍ជ‌លក�ណៈ្របពន័�្រត�វបានអនុវត�ស្រមាបក់ារតាំងសំណ‌កេ�ទវី‌ល។ ក្រមងឡ�តគ៍ំរូ គឺជ‌ឯកតាសំណ‌កបឋម។ បណ‌� ឡ�ត៍ និងេដើមេឈើ គឺជ‌ឯកតាការកត្់រតាស្រមាបក់ារកត់្រតា

ទិន�ន័យ។ 

 
ទីតំាងឡ�ត៍៖ 

ៃ្រពេកាងកាង៖  

ដំណ‌ក់កាលទី ១  ១គ.ម×១គ.ម 

ដំណ‌ក់កាលទី ២ ៣គ.ម×៣គ.ម (៩៧ ក្រមងឡ�តិ៍) 

តំបន់ដេីសើម៖ ៤គ.ម×៤គ.ម  (៣២២ ក្រមងឡ�តិ៍) 

តំបនខ់�ស់៖ ៦គ.ម×៦គ.ម៖ (២៧៥១ ក្រមងឡ�តិ៍) 

 
េសៀវេ�ែណន‌ ំNFI រចន‌ឡ�ត៍រ‌ងជ‌ចតុេកាណ នងិឡ�ត៍ជ‌រង�ង ់ េដ‌យែផ�កេលើសណ‌� នដ ីនងិ 

្រសទាប់រ�ក�ជ‌ត។ិ សំេណើៃនការេរៀបចំសារេពើភ័ណ� ៃ្រពេឈើជ‌តិ NFI ែដល្រត�វបាន ពិចារណ‌េលើឣ‍ងកាបនូទាំង្របា ំែដលចាបំាច់្រត�វរ‌យការណ៍ជនូ UNFCCC មានដូចជ‌    
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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.  
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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.  
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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; 
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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. 

 
 
 
 
  



 

5 
 

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.” 
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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.  
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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 
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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, oil 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 
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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 
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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.  
 Monthly 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 is 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 
is 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. 
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 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 
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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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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 II 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 EFs 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: 
 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. 

 
6.1. MRV 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 Cycle: 

    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      . 
      

 
 
 
 
 
 

     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 

Stratum Area (km2) 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 
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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 is 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 NFI 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:  
CO2 will be targeted while CH4, CO, N2O, 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 NFI 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. 

 
 
 
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. 

Data Production Data
collection

Comple-
tion

Baseline Submissio
n

Technical
assess-
ment

Inventory
Year

Prepara-
tion

Submi-
ssion

Inventory
Year

Prepara-
tion

Submi-
ssion

ICA

2014                

2015            

2016                    

2017                

2018                                    

2019                    

2020                                

2021                    

2022                                    

2023                    

2024                                

2025                    

2026                                

Forest Reference Emission Level National Communications (NC) Biennal Update Report (BUR)

Year

Map/Activty Data National Forest
Inventory



 

30 
 

 
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 
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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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Figure 5. Institutional arrangement for the implementation of MRV. 
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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 
map and land use/cover 
change 

$250,000/each cycle  

3. Capacity to improve the 
effective of tasks 

$40,000  

4. Workshop and 
publication 

$20,000/each publication  

5. Capacity Building   
5.1 Long term such as 
studying for master’s 
degree 

$65,000/person × 3-4 
persons 

 

5.2 Short course trainings $60,000/course  
5.3 Training workshop at 
different levels 

30,000/workshop /year × 2 
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 
litter sampling in the field 

0  

2 For procuring equipment 
for soil and litter sampling 

US$4,104  

3 For laboratory work for 
litter analysis 

US$2,000  

4 For laboratory work for 
soil analysis 

US$4,718  
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Annex I 
 

Historical change in forest cover of Cambodia. 
(1965, 1992/93, 1996.97, 2002, 2006, 2010, and 2014) 
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Annex II 
Plot characteristics of various forest inventories in Cambodia. 
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Annex III 
 

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  
Grassland  

Grasslands are characterized as lands dominated by grasses rather than large 
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  

  

http://en.wikipedia.org/wiki/Arable_land
http://en.wikipedia.org/wiki/Aquatic_plant
http://en.wikipedia.org/wiki/Rice
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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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FREL    Forest Reference Emission levels 

FRL    Forest Reference Level 

GDANCP   General Department of Administration for Nature Conservation and  

Protection 

INDC    Intended Nationally Determined Contribution 

IPCC    Intergovernmental Panel on Climate Change 

LULUCF   Land Use, Land Use Change and Forestry 

MAFF   Ministry of Agriculture Forestry and Fisheries 

MMU    Minimum Mapping Unit  

MoE    Ministry of Environment 

NFI    National Forest Inventory 

NFMS   National Forest Monitoring System 

NPASMP   National Protected Areas Strategic Management Plan 

NRS    National REDD+ Strategy 

NSDP    National Strategic Development Plan 

ODA    Official Development Assistance 

PA    Protected Area 

PFE    Permanent Forest Estate 

PFR    Permanent Forest Reserve 

PSP    Permanent Sample Plots 

REDD   Reducing Emission from Deforestation and Forest Degradation 

RGC    Royal Government of Cambodia 

SIS    Safeguard Information System 

SLCs    Social Land Concessions 

SOM    Soil Organic Matter 
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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 
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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),1 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 capabilities1 

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 a step-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. 
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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; 

 

Average = 
Cdefy1 +Cdefy2 

ny1+y2
 

Where:  
𝑪𝒅𝒆𝒇𝒚: 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 CO2 Removals (t CO2 / year) -7,109,077  -20,138,797  

 Annual CO2 Emissions (t CO2 / year) 34,111,931  151,043,845  

 Net Total Annual CO2 Emissions and Removals (t CO2 / year) 27,002,854  130,905,048  

AVG Net Total Annual CO2 Emissions and Removals (t CO2 / 
year) 

78,953,951  
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Figure 3-1: Histrical Trend of Annual CO2 Emissions / Removals 
        Red dotted line is the Average annual CO2 removal  
        Blue dotted line is the Average annual CO2 emission 

 

 
Figure 3-2: Historical Trend of Net Total Annual CO2 Emissions 

-40,000,000

-20,000,000

0

20,000,000

40,000,000

60,000,000

80,000,000

100,000,000

120,000,000

140,000,000

160,000,000

2006-2010 2010-2014

 Annual CO2 Removals

(t CO2 / year)

 Annual CO2

Emissions (t CO2 /

year)

27,002,854  

130,905,048  

-40,000,000

-20,000,000

0

20,000,000

40,000,000

60,000,000

80,000,000

100,000,000

120,000,000

140,000,000

2006-2010

(AGB+BGB)

2010-2014

(AGB+BGB)

 Net Total Annual CO2

Emissions and Removals

 (t CO2 / 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 CO2 
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). 
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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 

Litter Excluded 
Stock change expected to be minor by selected 
activity and no data available. 

Deadwood Excluded 
Stock change expected to be minor by selected 
activity and no data available. 

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

4.2.3. Scope of Gas 
Only CO2 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). 
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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 
-Forest 

IPCC  
land use 
Category 

No National Land 
Use/Cover 
Categories 

FRL Classes  
(Initial FRL) 

1 Forest Forest 1 Evergreen forest  Evergreen forest 

2 Semi-evergreen 

forest  

Semi-evergreen 

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 

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+. 
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14 Paddy field 

15 Crop Land 

3 Grassland 16 Grassland 

17 Wood shrub 

4 Wetlands 18 Water 

5 Settlements 19 Built-up area 

20 Village 

6 Other 21 Rock  

22 Sand 
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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 ltd, 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.2 [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 Directive01 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 20033, 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 



13 

 

total of around 1.2 mill.ha of land titles have been distributed so far. The land registration 

system and SLC 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 

deforestation4 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 CO2 Emissions and Removals (tCO2 / year) are calculated by the following equation; 
 

ΔCB=(Ct2−Ct1)

(t2−t1)
 

ΔCO2=ΔCB×44/12 
 

ΔCB = 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 t2 = total carbon in biomass for each land sub-category at time t2, tonnes C 
C t1 = total carbon in biomass for each land sub-category at time t1, tonnes C 
Ct (Total Emission) = Activity Data (A) × 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 

                                                   

 
4 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 5ha. 

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.  

 

 

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  5.51% 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 2003b).  

 
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 AGB ton ha-1 C ton ha-1* CO2 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 
(2006b).  
**One 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=𝑊𝐷×(−2.187+0.916×ln(WD×DBH2×H) 

 - Moist zone (1500 mm ≤ Annual rain ≤ 3500 mm): 
𝐴𝐺𝐵=𝑊𝐷×(−(𝐷𝐵0 mm):×DBH2×H) 

- Wet zone (Annual rain > 3500 mm): 
𝐴𝐺𝐵=𝑊𝐷×(−2.557+0.940×ln(WD×DBH2×H) 

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+9.303525×𝐷𝐵𝐻0.24991 

 

-BGB was calculated from AGB using the following equation. 
 

UBGB (ton/ha of dry matter) = exp[ -1.0587 + 0.8836 • ln (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. 

5.1. 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, 

http://www.cambodia-redd.org/
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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)  

Forest Type 
Year 2010(Ha) 

Total (Ha) 
E Se P D B M Mr Ff Fr Tp Pp NF 

Y
ea

r 
20

06
 

E 3,560,063.5        20.2        4,610.3  1,055.9    144,521.1  3,710,271  20.4% 

Se 171.6  1,384,195.9    12.6          3,285.3  42.1    65,733.4  1,453,441  8.0% 

P     8,156.6                  0.0  8,157  0.0% 

D       4,477,380.9  9.7    8.4    1,114.6  2,275.6    132,627.8  4,613,417  25.4% 

B         128,795.8        11.4      1,029.8  129,837  0.7% 

M 143.5  55.2        31,031.2  40.2          789.5  32,060  0.2% 

Mr   77.7        90.8  26,482.7    43.2      824.5  27,519  0.2% 

Ff               471,842.1  592.2      124,920.9  597,355  3.3% 

Fr 174.9  5.9    83.2      10.9  20.4  190,385.9  277.4    25,164.5  216,123  1.2% 

Tp   16.7    26.1        7.5  161.5  8,013.9    35,321.3  43,547  0.2% 

Pp                       0.0  0  0.0% 

NF 13,371.6  6,765.9  0.0  20,894.0  2,104.8  320.7  828.5  52,135.3  49,137.1  5,549.2  10.9  7,177,829.2  7,328,947  40.4% 

Total 
3,573,925  1,391,117  8,157  4,498,397  130,931  31,443  27,371  524,005  249,342  17,214  11  7,708,762  18,160,674  100.0% 

19.7% 7.7% 0.0% 24.8% 0.7% 0.2% 0.2% 2.9% 1.4% 0.1% 0.0% 42.4% 100.0%   
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Table 2: Forest Living Aboveground Biomass Carbon Stock of 2006 

 

Forest Type 
Year 2010 

Total (t C) 
E Se P D B M Mr Ff Fr Tp Pp NF 

Y
ea

r 
20

06
 

E 272,736,465  0  0  0  1,548  0  0  0  353,195  80,892  0  11,071,761  284,243,861  42.5% 

Se 19,598  158,089,014  0  1,439  0  0  0  0  375,214  4,808  0  7,507,412  165,997,485  24.8% 

P 0  0  383,360  0  0  0  0  0  0  0  0  0  383,360  0.1% 

D 0  0  0  178,871,367  388  0  336  0  44,528  90,910  0  5,298,481  184,306,009  27.6% 

B 0  0  0  0  0  0  0  0  0  0  0  0  0  0.0% 

M 10,117  3,892  0  0  0  2,187,700  2,834  0  0  0  0  55,660  2,260,202  0.3% 

Mr 0  6,026  0  0  0  7,042  2,053,733  0  3,350  0  0  63,940  2,134,091  0.3% 

Ff 0  0  0  0  0  0  0  15,523,605  19,483  0  0  4,109,898  19,652,986  2.9% 

Fr 6,165  208  0  2,933  0  0  384  719  6,711,103  9,778  0  887,049  7,618,339  1.1% 

Tp 0  785  0  1,227  0  0  0  353  7,591  376,653  0  1,660,101  2,046,709  0.3% 

Pp 0  0  0  0  0  0  0  0  0  0  0  0  0  0.0% 

NF 0  0  0  0  0  0  0  0  0  0  0  0  0  0.0% 

Total 
                        668,643,043  100.0% 
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Table 3:Forest Living Aboveground Biomass Carbon Stock of 2010 

Forest Type Year 2010 
Total 

    E Se P D B M Mr Ff Fr Tp Pp NF 

Y
ea

r 
20

06
 

E 272,736,465  0  0  0  0  0  0  0  162,513  49,627  0  0      

Se 13,146  158,089,014  0  503  0  0  0  0  115,807  1,979  0  0      

P 0  0  383,360  0  0  0  0  0  0  0  0  0      

D 0  0  0  178,871,367  0  0  651  0  39,290  106,953  0  0      

B 0  0  0  0  0  0  0  0  402  0  0  0      

M 10,994  6,304  0  0  0  2,187,700  3,118  0  0  0  0  0      

Mr 0  8,874  0  0  0  6,401  2,053,733  0  1,523  0  0  0      

Ff 0  0  0  0  0  0  0  15,523,605  20,875  0  0  0      

Fr 13,399  674  0  3,324  0  0  845  671  6,711,103  13,038  0  0      

Tp 0  1,907  0  1,043  0  0  0  247  5,693  376,653  0  0      

Pp 0  0  0  0  0  0  0  0  0  0  0  0      

NF 1,024,398  772,733  0  834,715  0  22,609  64,250  1,715,251  1,732,083  260,812  512  0      

Total 
273,798,402  158,879,507  383,360  179,710,952  0  2,216,710  2,122,598  17,239,774  8,789,288  809,063  512  0  643,950,166    

42.5% 24.7% 0.1% 27.9% 0.0% 0.3% 0.3% 2.7% 1.4% 0.1% 0.0% 0.0% 100.0%   

                

                
Carbon Density 

76.61  114.21  47.00  39.95  0.00  70.50  77.55  32.90  35.25  47.00  47.00  0.00  35.46   
t C/ha 
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Table 4: Forest Living Aboveground Biomass Carbon Stock Change Matrix between 2006 and 2010 

 

Forest Type 
Year 2010 

Total (t C) 
E Se P D B M Mr Ff Fr Tp Pp NF 

Y
ea

r 
20

06
 

E 0  0  0  0  1,548  0  0  0  190,682  31,265  0  11,071,761  11,295,256  45.7% 

Se 6,452  0  0  936  0  0  0  0  259,407  2,830  0  7,507,412  7,777,036  31.5% 

P 0  0  0  0  0  0  0  0  0  0  0  0  0  0.0% 

D 0  0  0  0  388  0  -316  0  5,239  -16,043  0  5,298,481  5,287,748  21.4% 

B 0  0  0  0  0  0  0  0  -402  0  0  0  -402  0.0% 

M -877  -2,413  0  0  0  0  -283  0  0  0  0  55,660  52,087  0.2% 

Mr 0  -2,848  0  0  0  640  0  0  1,827  0  0  63,940  63,559  0.3% 

Ff 0  0  0  0  0  0  0  0  -1,392  0  0  4,109,898  4,108,506  16.6% 

Fr -7,234  -466  0  -391  0  0  -461  48  0  -3,259  0  887,049  875,285  3.5% 

Tp 0  -1,122  0  184  0  0  0  106  1,898  0  0  1,660,101  1,661,166  6.7% 

Pp 0  0  0  0  0  0  0  0  0  0  0  0  0  0.0% 

NF -1,024,398  -772,733  0  -834,715  0  -22,609  -64,250  -1,715,251  -1,732,083  -260,812  -512  0  -6,427,365  -26.0% 

Total 
-1,026,057  -779,583  0  -833,987  1,935  -21,969  -65,310  -1,715,098  -1,274,823  -246,020  -512  30,654,301  24,692,876  100.0% 

-4.2% -3.2% 0.0% -3.4% 0.0% -0.1% -0.3% -6.9% -5.2% -1.0% 0.0% 124.1% 100.0%   
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Table 5: Forest Living Aboveground Biomass CO2 Emission / Removal Matrix between 2006 and 2010 

 

CO2 Emission for 4 years from 2006 to 2010 without emissions from forest conversion to forest plantation 114,120,066  t CO2 

CO2 Removal for 4 years from 2006 to 2010  without emissions from forest conversion to forest plantation -23,633,758  t CO2 

CO2 Emission / Removal for 4 years from 2006 to 2010  without emissions from forest conversion to forest plantation 90,486,308  t CO2 

Annual CO2 Emission from 2006 to 2010  without emissions from forest conversion to forest plantation 28,530,017  t CO2/yr 

Annual CO2 Removal from 2006 to 2010  without emissions from forest conversion to forest plantation -5,908,440  t CO2/yr 

Annual CO2 Emission / Removal from 2006 to 2010 without emissions from forest conversion to forest plantation 22,621,577  t CO2/yr 
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Table 6: Forest Living Belowground Biomass Carbon Stock of 2006 
 

Forest 

Type 

Year 2010 
Total (t C) 

E Se P D B M Mr Ff Fr Tp Pp NF 

Y
ea

r 
20

06
 

E 52,297,333  0  0  0  297  0  0  0  67,725  15,511  0  2,123,015  54,503,881  41.9% 

Se 3,586  28,929,694  0  263  0  0  0  0  68,663  880  0  1,373,828  30,376,915  23.4% 

P 0  0  77,814  0  0  0  0  0  0  0  0  0  77,814  0.1% 

D 0  0  0  36,983,166  80  0  69  0  9,207  18,796  0  1,095,506  38,106,824  29.3% 

B 0  0  0  0  0  0  0  0  0  0  0  0  0  0.0% 

M 1,959  753  0  0  0  423,576  549  0  0  0  0  10,777  437,614  0.3% 

Mr 0  1,154  0  0  0  1,348  393,268  0  642  0  0  12,244  408,656  0.3% 

Ff 0  0  0  0  0  0  0  3,284,021  4,122  0  0  869,449  4,157,592  3.2% 

Fr 1,294  44  0  616  0  0  81  151  1,408,856  2,053  0  186,217  1,599,311  1.2% 

Tp 0  159  0  249  0  0  0  72  1,541  76,453  0  336,965  415,438  0.3% 

Pp 0  0  0  0  0  0  0  0  0  0  0  0  0  0.0% 

NF 0  0  0  0  0  0  0  0  0  0  0  0  0  0.0% 

Total 
                        130,084,045  100.0% 
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Table 7: Forest Living Belowground Biomass Carbon Stock of 2006 

Forest Type Year 2010 Total 

    E Se P D B M Mr Ff Fr Tp Pp NF 
 

Y
ea

r 
20

06
 

E 52,297,333  0  0  0  0  0  0  0  34,116  10,073  0  0    

Se 2,521  28,929,694  0  104  0  0  0  0  24,311  402  0  0    

P 0  0  77,814  0  0  0  0  0  0  0  0  0    

D 0  0  0  36,983,166  0  0  125  0  8,248  21,709  0  0    

B 0  0  0  0  0  0  0  0  84  0  0  0    

M 2,108  1,154  0  0  0  423,576  597  0  0  0  0  0    

Mr 0  1,624  0  0  0  1,239  393,268  0  320  0  0  0    

Ff 0  0  0  0  0  0  0  3,284,021  4,382  0  0  0    

Fr 2,569  123  0  687  0  0  162  142  1,408,856  2,646  0  0    

Tp 0  349  0  216  0  0  0  52  1,195  76,453  0  0    

Pp 0  0  0  0  0  0  0  0  0  0  0  0    

NF 196,429  141,407  0  172,584  0  4,378  12,303  362,862  363,615  52,939  104  0    

Total 
52,500,960  29,074,352  77,814  37,156,758  0  429,193  406,455  3,647,077  1,845,127  164,223  104  0  125,302,061  

41.9% 23.2% 0.1% 29.7% 0.0% 0.3% 0.3% 2.9% 1.5% 0.1% 0.0% 0.0% 100.0% 

 

Carbon Density 
14.69  20.90  9.54  8.26  0.00  13.65  14.85  6.96  7.40  9.54  9.54  0.00  6.90  

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

Forest Type 
Year 2010 

Total (t C) 
E Se P D B M Mr Ff Fr Tp Pp NF 

Y
ea

r 
20

06
 

E 0  0  0  0  297  0  0  0  33,609  5,438  0  2,123,015  2,162,359  45.2% 

Se 1,066  0  0  159  0  0  0  0  44,352  478  0  1,373,828  1,419,883  29.7% 

P 0  0  0  0  0  0  0  0  0  0  0  0  0  0.0% 

D 0  0  0  0  80  0  -55  0  959  -2,913  0  1,095,506  1,093,576  22.9% 

B 0  0  0  0  0  0  0  0  -84  0  0  0  -84  0.0% 

M -149  -400  0  0  0  0  -48  0  0  0  0  10,777  10,179  0.2% 

Mr 0  -470  0  0  0  109  0  0  322  0  0  12,244  12,205  0.3% 

Ff 0  0  0  0  0  0  0  0  -261  0  0  869,449  869,189  18.2% 

Fr -1,275  -80  0  -72  0  0  -81  9  0  -594  0  186,217  184,125  3.9% 

Tp 0  -190  0  33  0  0  0  19  346  0  0  336,965  337,174  7.1% 

Pp 0  0  0  0  0  0  0  0  0  0  0  0  0  0.0% 

NF -196,429  -141,407  0  -172,584  0  -4,378  -12,303  -362,862  -363,615  -52,939  -104  0  -1,306,621  -27.3% 

Total 
-196,787  -142,547  0  -172,463  377  -4,269  -12,488  -362,833  -284,373  -50,530  -104  6,008,001  4,781,984  100.0% 

-4.1% -3.0% 0.0% -3.6% 0.0% -0.1% -0.3% -7.6% -5.9% -1.1% 0.0% 125.6% 100.0%   
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Table 9: Forest Living Belowground Biomass CO2 Emission / Removal Matrix between 2006 and 2010 

 

CO2 Emission for 4 years from 2006 to 2010 without emissions from forest conversion to forest plantation 22,327,654  t CO2 

CO2 Removal for 4 years from 2006 to 2010  without emissions from forest conversion to forest plantation -4,802,549  t CO2 

CO2 Emission / Removal for 4 years from 2006 to 2010  without emissions from forest conversion to forest plantation 17,525,105  t CO2 

Annual CO2 Emission from 2006 to 2010  without emissions from forest conversion to forest plantation 5,581,914  t CO2/yr 

Annual CO2 Removal from 2006 to 2010  without emissions from forest conversion to forest plantation -1,200,637  t CO2/yr 

Annual CO2 Emission / Removal from 2006 to 2010 without emissions from forest conversion to forest plantation 4,381,276  t CO2/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 

 

CO2 Emission for 4 years from 2006 to 2010 without emissions from forest conversion to forest plantation 505,415,632  t CO2 

CO2 Removal for 4 years from 2006 to 2010  without emissions from forest conversion to forest plantation -67,138,872  t CO2 

CO2 Emission / Removal for 4 years from 2006 to 2010  without emissions from forest conversion to forest plantation 438,276,760  t CO2 

Annual CO2 Emission from 2006 to 2010  without emissions from forest conversion to forest plantation 126,353,908  t CO2/yr 

Annual CO2 Removal from 2006 to 2010  without emissions from forest conversion to forest plantation -16,784,718  t CO2/yr 

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

 

CO2 Emission for 4 years from 2006 to 2010 without emissions from forest conversion to forest plantation 98,759,749  t CO2 

CO2 Removal for 4 years from 2006 to 2010  without emissions from forest conversion to forest plantation -13,416,317  t CO2 

CO2 Emission / Removal for 4 years from 2006 to 2010  without emissions from forest conversion to forest plantation 85,343,432  t CO2 

Annual CO2 Emission from 2010 to 2014 24,689,937  t CO2/yr 

Annual CO2 Removal from 2010 to 2014 -3,354,079  t CO2/yr 

Annual CO2 Emission / Removal from 2010 to 2014 21,335,858  t CO2/yr 
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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. 

 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 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  
Grassland  

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

 

http://en.wikipedia.org/wiki/Arable_land
http://en.wikipedia.org/wiki/Aquatic_plant
http://en.wikipedia.org/wiki/Rice
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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. 

 

2 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 

 Old (2006/2010) class  New class  IPCC guideline 
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 5ha while forest area data with a MMU of 25Ha was checked during 
correction stage to minimize inconsistency (See quality assurance and consistency). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Explanation Text: 1. Cambodia’s forest definition was applied a minimum area of 0.5 

hectares, but the minimum mapping unit for forest types was 5 hectares used in 

2014 and 25 hectares in 2006 and 2010 by visual interpretation, it is impossible to 

identify from medium resolution satellite. 
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Figure 2: Procedure for upgrading Land Use/Cover 2010 Map 

 

c. 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. 
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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) 

Semi-evergreen forest (Se) 

Pine forest (P) 

Deciduous forest (D) 

Mangrove (M) 

Rear Mangrove (Mr) 

Flooded forest (Ff) 

Bamboo (B) 

Forest regrowth (Fr) 

Tree plantation (Tp) 

Rubber plantation (Rp) 

Oil palm plantation (Po) 

Pine plantation (Pp) 

 

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 

 

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 

 

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. 

Forest (F)/ 

non-forest (NF) 

change 

Forest type 

change 

Unlike 

liness 

Decision criteria Decision Class assignment procedure Magnitude 

No. of 

polygon 

Total area 

(ha) 

% of country 

area 

F(2006)-NF(2010)-

F(2014) 

PF(2006)-

NF(2010)-

PF(2014) 

Yes Permanent forest 

class of 2006 and 

2014 coincides or 

not? 

Yes Replace NF(2010) with an attribute of 

permanent forest class of 2006 & 2014 

71,489 18,224 0.1% 

No An attribute of permanent forest class of 

2014 is copied to 2006 and 2010 

assuming that classification of 2014 is the 

most accurate and permanent forest 

class did not change between 2006 and 

2014. 

13,682 3,645 0.0% 

TF(2006)-

NF(2010)-

PF(2014) 

Yes Polygon area 

≧5ha or not? 

Yes Check satellite imagery and edit 

attributes of 2006, 2010 and 2014. 

36 331 0.0% 

No An attribute of permanent forest class of 

2014 is copied to 2006 and 2010 

assuming that classification of 2014 is the 

most accurate and permanent forest 

class did not change between 2006 and 

2014. 

1,799 477 0.0% 

TF(2006)-

NF(2010)-

TF(2014) 

No       

PF(2006)-

NF(2010)-

TF(2014) 

No       

NF(2006)-F(2010)-

NF(2014) 

NF(2006)-

PF(2010)-

NF(2014) 

Yes Polygon area 

≧5ha or not? 

Yes Check satellite imagery and edit 

attributes of 2006, 2010 and 2014. 

2,980 27,505 0.2% 

No Non-forest class of 2014 is copied to 

2010. 

103,149 34,928 0.2% 

NF(2006)-

TF(2010)-

NF(2014) 

No       

 

Permanent forest (PF)/ 

Temporary forest (TF) 

change 

Forest type change Unlike 

liness 

Class assignment procedure Magnitude 

No. of 

polygon 

Total area 

(ha) 

% of country 

area 

F(2006)-F(2010)-

F(2014) 

PF(2006)-TF(2010)-PF(2014) Yes An attribute of permanent forest class of 2014 is 

copied to 2006 and 2010 assuming that 

classification of 2014 is the most accurate and 

permanent forest class did not change between 

2006 and 2014. 

8,593 6,337 0.0% 

TF(2006)-TF(2010)-PF(2014) Yes 14,515 42,668 0.2% 

TF(2006)-PF(2010)-PF(2014) Yes 2,731 873 0.0% 

TF(2006)-PF(2010)-TF(2014) Yes An attribute of temporary forest class of 2014 is 

copied to 2010 assuming that classification of 

2014 is the most accurate. 

1,765 1,338 0.0% 

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     

 



46 

 

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 5ha 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 5ha 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. 

 

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. 

 

 

 

 

 

 

 

Note: If identified land is more than 5ha, 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 5ha, they were corrected automatically based on the class assignment procedure set for 

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

Forest (80ha) 

Non-forest 

(60ha) 

Forest (80ha) 

Non-forest 

(60ha) 

Forest (75ha) 

Non-forest 

(60ha) 

Non-forest 

 (5ha) 

Unlikely land use/cover 

 change 

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.  
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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%) α 0.05 

Number of class κ 22 

upper (α/κ) x 100th 

percentile of the χ2 

distribution with 1 

degree of freedom 

B 9.3151 

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 

Number of 

points 

Temporary 

number 

NFI Point 

included in 

polygon 

Final 

Number 

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 2,534.33  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  0.15% 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

E Se P D Fr B M Mr Ff Tp Rp Po Hc Hr G Ws W Bu Bt S Sum User Acc.

E 165 8 1 1 1 4 1 2 183 90.16%

Se 15 34 12 1 7 1 1 71 47.89%

P 2 2 100.00%

D 8 31 169 13 1 2 5 1 230 73.48%

Fr 3 29 5 2 1 10 50 58.00%

B 12 1 5 15 1 1 1 9 45 33.33%

M 36 1 1 2 40 90.00%

Mr 1 4 20 1 1 2 29 68.97%

Ff 39 1 5 5 50 78.00%

Tp 5 5 100.00%

Rp 1 33 1 1 36 91.67%

Po 2 1 3 66.67%

Hc 2 1 50 6 4 2 65 76.92%

Hr 1 1 7 169 3 2 15 198 85.35%

G 2 1 1 5 4 30 2 5 50 60.00%

Ws 1 5 1 2 12 8 3 25 1 58 43.10%

W 1 2 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%

C
la

ss
ifi

ca
tio

n 
on

 M
ap

Land use/cover
classes
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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 LANDSAT8 images. 
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Table 6: Summary of samples used in the accuracy assessment of the 2014 land use and land 

cover assessment 

ID  Class LU/LC 

Area  Number of sample 

Ha  % 
Field 

Collection 

Google 

earth  
Rapid eye  Landsat 8 Total  

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 Built up 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 

3 
Krong Preah 

Sihanouk 
1 

1 

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 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. 

   

Figure5: Landsat image 2014              Landsat image 2015 

 

The result of the accuracy assessment on land use and land cover 2014 is shown in Table 8.  
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Table 8 Confusion Matrix of 2014 map 

 

 

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.  

BB Bt Bu D E Ff Fr G Hc Hr M Mr P Po Pp R Rp S Se Tp W Ws
Sum User acc.

BB 25 8 3 3 1 40 62.5%
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%
Hc 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%
Mr 5 19 1 25 76.0%
P 2 2 100.0%

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%
Hc 1 3 11 1 16 68.8%
W 1 1 2 1 3 46 54 85.2%
Ws 1 4 2 1 3 4 2 1 1 1 2 23 45 51.1%

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%

Field sample 

C
la

s
s

if
ie

d

LU/LC classes
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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)5 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 

                                                   

 
5 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 

AGB 

(t/ha) 

Data source* References 

Used for  Category Sub-category 

F
o
re

st la
n

d
 

Natural 

forest 

Evergreen  163 Country specific UN-REDD (2014) 

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) 

Bamboo 0 - (Nil) 

Mangrove 150 Regional  MoE/UNDP (2003) 

Rear mangrove 165 Regional  Tran (2015) 

Flooded forest 70 IPCC Default MoE, 2002, MoE/UNDP (2003) 

Forest regrowth 75 Country specific CFI (2008) cited in Sar (2010) 

Planted 

Forest 

Pine plantation 100 IPCC Default IPCC (2003), MoE/UNDP (2003) 

Tree plantation 100 IPCC Default IPCC (2003), MoE/UNDP (2003) 

Cropland 

Rubber plantation 43** Country specific Toriyama et.al. (2011) 

Oil palm plantation 42** Regional Kotowska et.al (2015) 

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) 

 

90.54% of total 

forest land 
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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)  
 
 
Forest type 

Average AGB value in each study*  
(d) 
Average of 

(a) + 
(b) 

 
(e) 
Average of 

(a)+(
b)+(c
) 

(a) 
PSP 

(n=39) 

(b) 
REDD 

(n=474) 

(c) 
CF 

(n=528) 

Evergreen 325 t/ha 

(n= 35) 

232 t/ha 

(n= 270) 

 47 t/ha 

(n= 210) 

243 t/ha 

(n= 305) 

163 t/ha 

(n= 515) 

Semi-everg

reen 

- 

- 

356 t/ha 

(n= 54) 

 51 t/ha 

(n= 32) 

356 t/ha 

(n= 54) 

243 t/ha 

(n= 86) 

Deciduous 100 t/ha 

(n= 4) 

193 t/ha 

(n= 150) 

 29 t/ha 

(n= 286) 

190 t/ha 

(n= 154) 

85 

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) 

 

Forest type 
INC  

(MoE, 2002) 
CCEAP 
(MoE/UNDP, 

2003)  

UN-REDD (2014) 

Average of 
PSP and 
REDD 

Average of 
PSP, 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 a result, 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 
II)).  

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 

studies 

( Value is country 

specific) 

Recommended 

AGB 
Category Sub-category 

F
o
re

st 

Natural 

fore

st 

Evergreen  295 200 96‐380 (*1) 163 

Semi-evergreen 370 250 164‐382 (*1) 243 

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) 

 92‐299 (*1) 
150 

Rear mangrove n.a. n.a. 48‐235 (*3) 165 

Flooded forest 70 70 160, 170, 175 (*1) 

39, 60 (*2) 

15‐342 (*2) 

70 

Forest regrowth 190 120 39‐75 (*1) 

41, 53 (*2) 

32‐230 (*2) 

75 

 Pine plantation 80 100 n.a. 100 

Other plantation 80 100 56‐245 (Acacia,*3) 

62‐275 (Eucalyptus,*3) 

60‐153 (*2) 

100 

Cropland 

Rubber n.a. n.a. 0.9‐81 (*1) 

42－331 (*1) 

88, 113 (*2) 

8‐191 (*3) 

43 

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.  

 
 

  



70 

 

References 

CFI, C. F. (2008). cited in Sar, S., (2010). CFI carbon project in Otdar meanchey province, Cambodia. 

Phnom Penh, Cambodia: Community Forestry International. 

 

Petsri, S., Chidthaisong, A., Pumijumnong, N. and Wachrinrat, C. (2013). Greenhouse Gas Emissions and 

Carbon Stock Changes in Rubber Tree Plantations in Thailand from 1990 to 2004, Journal of Cleaner 

Production (2013), doi: 10.1016/j.jclepro.2013.02.003. 

 

Christanty, L., Mailly, D., Kimmins, J.P. (1996). Without bamboo, the land dies: biomass, litterfall, and soil 

organic matter dynamics of a Javanese bamboo talun kebun system. Forest Ecol. Manag. 87, 75–88. 

 

Donato, D.C., Kauffman, J.B., Mackenzie, R.A., Ainsworth, A., and Pfleeger, A.Z. (2011). Whole-island 

carbon stocks in the tropical Pacific: Implications for mangrove conservation and upland restoration. 

Journal of Environment Management, 97 (2012) 89-96 

 

Ecometrica (2009). Western Siem Pang Forest Carbon Project, Pilot study of carbon stocks and project 

feasibility 

 

FAO (2010). Global Forest Resource Assessment 2010, Food and Agriculture Organization, Rome 

 

Forestry Administration (2004). Forest systems research and modeling handbook. .Forest concession 

management and control pilot project, Forestry Administration, Kingdom of Cambodia, Document 1- 

4, pp.6, 21, 46, 33 with 5 Appendices. Harwood and Nambiar (2014) Reports No. 84. Australian 

Centre for International Agricultural Research: Canberra. 100 pp. 

 

Gnanavelrajah, N., Shrestha, R.P., Schmidt-Vogt, D., Samarakoon, L., (2008). Carbon stock assessment and 

soil carbon management in agricultural land-uses in Thailand. Land Degradation and Development 

19, 242-256. 

 

Hardiyanto, E.B., Ryantoko, A. and Anshori, S. (2000). Effects of site management in Acacia mangium 

plantations at PT. Musi Hutan Persada, South Sumatra, Indonesia. In: Nambiar, E.K.S., Tiarks, A., 

Cossalter, C. and Ranger, J. (eds). Site management and productivity in tropical plantation forests. 

Proceedings of Workshops in India, December 1999. Center for International Forestry Research, 

Bogor, Indonesia. 

 

Harwood, C.E. and Nambiar, E.K.S. (2014). Sustainable plantation forestry in South- East Asia. ACIAR 

Technical Reports No. 84. Australian Centre for International Agricultural Research: Canberra. 100 

pp. 

 



71 

 

Hiratsuka, M., Yamanoshita (Yamada), M., Morikawa, Y. (2010). The General Allometric Equations for 

Estimating Biomass in Artificial Forest in the Tropics. Japanese Journal of International Forest and 

Forestry. No.77: 48-53. http://www.f.waseda.jp/yasu/database.html accessed in July, 2015  

 

Kingdom of Cambodia, (2011), Cambodia Forest Cover 2010, ITTO-PD493/07 Rev.1 (F). 

 

MoE UNDP (2003). Improvement of activity data and emission factors for forestry sector in Cambodia, 

Cambodia Climate Change Enabling Activity Project, Phase 2 CMB/97/G31 

 

IPCC (1997). Revised 1996 IPCC Guidelines for national greenhouse gas Inventories [J.T.Houghton, L.G 

Meira Filho, B Lim, K.Treanton, I.Mamaty, Y.Bonduki, D.J.Griggs, and B.A. Callander]. 

Itergovernmental Panel on Climate Change, Meteorological Office, Braknell, United kingdom. 

 

IPCC (2003). Good Practice Guidance for Land Use, Land-Use Change and Forestry (J. Penman, M. 

Gytarsky, T. Hiraishi, T. Krug, D. Kruger, R. Pipatti, L. Buendia, K. Miwa, T. Ngara, K. Tanabe & F. 

Wagner Eds.). Hayama: Institute for Global Environmental Strategies. 

IPCC (2006). 2006 IPCC Guidelines for National Greenhouse Gas Inventories, Prepared by the National 

Greenhouse Gas Inventories Programme, Eggleston H.S., Buendia L., Miwa K., Ngara T. and 

Tanabe K. (eds). Published: IGES, Japan. 

 

JICA Technical Assistants Team (2015). Literature Review on Forest Biomass Density of Cambodia, JICA 

Technical Assistants Team Working Paper 10, Cambodia  

 

Kauffman, J.B. and Donato, D.C. (2012). Protocols for the measurement, monitoring and reporting of 

structure, biomass and carbon stocks in mangrove forests. Working Paper 86. CIFOR, Bogor, 

Indonesia. 

 

Kotowska, M. M., Leuschner, C. , Triadiati, T., Meriem, S. and Hertel, D. (2015) . Quantifying above- and 

belowground biomass carbon loss with forest conversion in tropical lowlands of Sumatra (Indonesia), 

Global Change Biology (2015), doi: 10.1111/gcb.12979 

 

Kumar, B.M., Rajesh, G., Sudheesh, K.G. (2005). Aboveground biomass production and nutrient uptake of 

thorny bamboo [Bambusa bambos (L.) Voss] in the homegardens of Thrissur. Kerala. J. Trop. Agric. 

43, 51–56. 

 

Lasco, R.D., and Pulhin, F.B. (2000). cited in CCEAP (2003). Forest land use change in the Philippines and 

climate change mitigation. Mitigation and Adaptation Strategies for Global Change 5: 81–97. 

 

MoE (2002). Cambodia’s initial national communication under the United Nations Framework Convention, 

http://www.f.waseda.jp/yasu/database.html


72 

 

Ministry of Environment, Cambodia 

 

Saengruksawong, C. (2012). Growths and Carbon Stocks of Para Rubber Plantations on Phonpisai Soil 

Series in Northeastern Thailand, Rubber Thai Journal 1:1-18 (2012) 

 

Sar, S., (2010). Estimation of above ground biomass and carbon stock using remote sensing: A case study 

in Mondulkiri Forest, Cambodia. Asian Institute of Technology School of Engineering and 

Technology Bangkok, Thailand. Thesis No. RS-10-05 

 

Sasaki, N., Chheng, K., Sokh, H., Khun, V., Mizoue, N. (2013). Carbon emission reductions and removals 

in Cambodia under the REDD+ scheme. Asia Forest Workshop 2013: Interdisciplinary Discussion on 

Multiple Impacts of Forestry and Land use Change in Tropical Asia. 3–4 December 2013. Phnom 

Penh, Cambodia.  

 

Theilade, I., Schmidt, L., Chhang, P. and McDonald, J. A. (2011). Evergreen swamp forest in Cambodia: 

floristic composition, ecological characteristics, and conservation status Nordic Journal of Botany 29: 

71-80, 2011 

 

Top, N., Mizoue, N., Kai, S., (2004). Estimating forest biomass increment based on permanent sample plots 

in relation to woodfuel consumption: a case study in Kampong Thom Province, Cambodia, Journal 

of Forestry Research (2004), 9:117-123 

 

Tomich, T.P., van Noordwijk, M., Budidarsono, S., Gillison, A., Kusumanto, T., Murdiyarso, D., Stolle, F., 

Fagi, A.M. (1998). Alternative to slash and burn in Indonesia. Summary report and Synthesis of 

Phase II. ASB-Indonesia and ICRAF Southeast Asia. 

 

Toriyama, J., Hirai, K., Kiyono, T., Chann, S., Kanzaki, M., Saito, H. and Takahashi, M. (2011). Carbon 

storage in rubber plantations of various stand ages in Cambodia, Kanto Shinrin Kenkyu No.62 

 

Tran, D. B. (2015). A study of the carbon stocks of Melaleuca forests in the coastal regions of Southern 

Vietnam and South East Queensland Australia, Ph.D. Thesis, School of Geography, Planning and 

Environmental Management, The University of Queensland, Australia 

 

Uchimura, E. (1978). Ecological studies on cultivation of tropical bamboo forest in the Philippines. Bull. 

For. Prod. Res. Inst. 301, 79–118. 

 

UN-REDD (2014). Forest biomass in Cambodia: from field plot to national estimates, Forestry Department, 

Food and Agriculture Organization of the United Nations Forest Administration, Royal Government 

of Cambodia 

 



73 

 

UN-REDD Programme (2015). Progress on REDD+ FREL/FRL: Cambodia, Asia/Pacific expert 

consultation on FREL/FRL, 2015 Cambodia, 4-5 May, 2015, Cambodia 

 

Utomo, A.N. (1996). cited in CCEAP (2003). 'Pemanfaatan kayu rakyat khsususnya kayu karet, kelapa dan 

kelapa sawit di Indonesia melalui pola kemitraan usaha', Bahan Diskusi Panel Pemanfaatan Kayu 

Rakyat, Departemen Kehutanan, Jakarta. 

 

Wasrin, U.R., Rohiani, A, Putera, A.E. and Hidayat, A. (2000). cited in CCEAP (2003). Assessment of 

aboveground C-stock using remote sensing and GIS technique. Final Report, Seameo Biotrop, 

Bogor, 28p.  

 



別添資料 5  
 
 
 

国家 REDD+戦略 2017 年 5 月版の非公式英訳版 



i 

 

 

 
 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Cambodia National REDD+ Strategy 
2017-2026 

 

 

 

 

 

 

 

 

 

Royal Government of Cambodia 

The Kingdom of Cambodia 
 

Nation Religion King  
77777

National REDD+ Strategy 
2017-2026 

May 2017 



i 

 

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 III 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, I 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. I 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 
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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 
Minister 
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 
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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 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 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. 
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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 
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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 (LULUCF) 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 
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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. 
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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, 
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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). 
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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 
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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.  
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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 
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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 

 

3.4  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:  

 Improvements in accessibility to remote forested areas, commercial logging, and 

infrastructure projects; and inadequate government capacity to manage forests in these areas 

 Uncertain land tenure, land speculation, unauthorised encroachment of forest lands 

 Rapid expansion of agriculture into forest lands, grant of large scale agro industrial 



11 

 

economic land concessions, and distribution of land titles under social land concessions 

between 1996-2006  

 Unauthorized logging and unsustainable harvesting of forest and non-timber products 

 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 

 Population increase and demand for agricultural land 

 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 tCO2, while from 2010 to 2014 they account for 

151,267,528 tCO2, 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 tCO2. 

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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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 

Period tCO2 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  
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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 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. 

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 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, 
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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 IPCC, 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 (MoI), 

(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. 
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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 5 409,669 

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: 

1. Multiple Use Area of the Tonle Sap Lake Biosphere Reserve divided into three core areas:  
Boeng Chhmar, Prek Toal and Stung Sen 

2. Protected Area Biodiversity Corridor divided into three corridors: Northeast, Northwest and 
Cardamom 

3. 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 – CO2 

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 (tCO2e). 
 
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 (tCO2e) 
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 (CH4) and nitrous oxide (N2O). Less prevalent - but 
very powerful - greenhouse gases are hydro fluorocarbons (HFCs), perfluorocarbons (PFCs) 
and sulphur hexafluoride (SF6). 
 
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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コピー
REDD+の技術面に関する能力強化マニュアル

[23] Elaboration of cartographic tools for reforestation CDM
and REDD project activities in Cambodia Final Report

英語
2009

PDF形式 A4
85

コピー
カンボジアの地図データの分析と、森林減少の
ベースライン設定の考察

[24]
Cambodia Forest Cover 2010

英語
2011

PDF形式
B5 20

コピー

2010年版森林図の内容説明書

[25]
Community forest management planning mannual

英語
2011

PDF形式
A4 77

コピー

村落林業の計画策定用マニュアル

[26] Land cover and forest classification systems of
Cambodia

英語
2013

PDF形式
A4 70

コピー
カンボジアの土地被覆および森林分類システム
の分析

MRV/REL手法解説書
　

[27] Guidelines for REDD+ Reference Levels:
Principles and Recommendations

英語 2011 PDF形式 A4 14 コピー
REDD＋参照レベル設定のためのガイドライン

[28] Modalities for REDD+ Reference Levels:
Technical and Procedural Issues, Prepared for
The Government of Norway

英語 2011 PDF形式 A4 28 コピー

REDD＋参照レベルに関する解説書
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