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Emission measurement of REDD+ 

Emission Monitoring 
= PERIODIC MEASUREMENT –     INITIAL MEASUREMENT (RL/REL) 

AMOUNT OF EMISSIONS REDUCTION 

REDD + 
Reduction of 
Deforestation 

Reduction of 
Forest 

Degradation 

Conservation 
of Carbon 

Stock 
(FOREST & 

PEAT LAND) 

Sustainable 
Forest 

Management 
 

Increasing of 
Carbon Stock 

 

Reduction of Emissions by 
Reduce Deforestation and 

Forest Degradation 
(CARBON SOURCE) 

Conservation and enhancement of carbon 
sequestration  

(CARBON SINK) 
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BRAZIL 

 Prodes : Annual 

deforestation monitoring 

 DETER : Near real-time 

deforestation monitoring 

 DEGRAD : Forest 

degradation estimation 

INDIA 

 Forest cover monitoring : 

Landsat and IRS images 

 National Forest Inventory :  

three classes of forest density 

 Forest Fire Early Detection: 

Modis image 

 

AUSTRALIA 

 National Carbon 

Accounting System 

(NCAS):  

̶ Ecosystem model 

FullCAM (satellite 

image, climate, soil type, 

land management 

database) 

USA 

 Forest Inventory and 

Analysis (FIA) : 

USDA-FS since 1952 

 Natural Resouce 

Inventory (NRI) : 

USDA-NRCS  

 National Land Cover 

Dataset (NLCD) : 

USGS 

International system on LULUCF Inventory 

NORWAY 

 National Forest 

Inventory (NFI) : 11.000 

permanent plots with 3x3 

km intervals since 1952 

 Natinal Land 

Monitoring: Landsat 

image, aerial 

photographs, InSAR and 

LiDAR 
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Indonesia’s characteristics challenges 

Challenges 

▪ Geo-biodiversity characteristics in three Eco-regions (Sundaland, Wallacea, Sahul) 

▪ Persistent cloud cover especially in densely forested area 

▪ Diversity of deforestation rates and degradation rates for forests in each sub-national region (e.g. 

the historical deforestation rate in Riau is different from that of Papua or West Kalimantan) 

Potential 

solutions 

▪ National approach with sub-national implementation : 

o Nested Approach (Open an preliminary initiative via sub-national activities and incrementally 

move towards a National approach) 

o Scalable Approach (Scaled measurements from the nasional to sub-nasional level using a 

standardized system) 

▪ Data integration using administrative borders (e.g. regency and province borders) or natural 

borders (e.g. watershed borders, ecoregions, land systems, etc) 

HF/LD 
HF/HD LF/HD 

LF/LD 

Key : 

L  = Low 

H = High 

F = Forest 

D = Deforestation 
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On-going efforts on MRV  

Private projects and 

Demonstration Activities 
National MRV Initiatives 

Government institutions 

SOURCE: IAFCP, ICRAF, DNPI, FAO, Clinton Fdn.  

http://www.google.co.in/imgres?imgurl=http://www.greenfins.net/Content/Uploads/MoE%20-%20Indonesia%20logo.JPG&imgrefurl=http://www.greenfins.net/links_-35.aspx&usg=__rydmRHVptgB9h2-PleT1kHiTFV8=&h=768&w=768&sz=33&hl=en&start=3&zoom=1&itbs=1&tbnid=e5cjKPkpgnYi4M:&tbnh=142&tbnw=142&prev=/images?q=ministry+of+E+indonesia&hl=en&gbv=2&tbs=isch:1
http://www.google.co.in/imgres?imgurl=http://4.bp.blogspot.com/_RD8c_b0VW10/S9ui7sa8N7I/AAAAAAAAANI/LMNCUnkbtzQ/s1600/Gazprom+logo.png&imgrefurl=http://ceeuropeaninfo.blogspot.com/2010_04_01_archive.html&usg=__pQ4KsK69J_GlhryVIiqrPQqezbE=&h=390&w=800&sz=25&hl=en&start=2&zoom=1&itbs=1&tbnid=h6NtdCNTO3Dz9M:&tbnh=70&tbnw=143&prev=/images?q=gazprom+logo&hl=en&gbv=2&tbs=isch:1
http://www.lapan.go.id/page.php?vpage=info.php
http://www.fao.org/


MRV capabilities are currently scattered between several ministries 

Implementing capabilities 

M 

R 

Tasks/Department 

▪ REDD+ projects 

ESDM Ministry of Forestry 

▪ SFM 
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▪ Biomass above ground 

▪ Forest conservation 

▪ Carbon enhancement 

Lapan 
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▪ Biomass below ground 

▪ Dead wood 

▪ Litter  

Bakos-

urtanal 
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▪ Land cover/land cover change 

DNPI 
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▪ International 

▪ Domestic 

▪ Donor 

BPN 

▪ Land use/land use change 
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PRELIMINARY AND NON-EXHAUSTIVE 

▪ Inventory compilation 

▪ Soil/peat 

http://www.lapan.go.id/page.php?vpage=info.php


FRM  at National and Regional Level (Landsat/30 m and MODIS/250 m) 
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MRV Initiative at National Level :  Forest Resources Monitoring, Min. of 
Forestry 



INCAS Design 

Site level GHG 

accounts 

INCAS Design 

National level 

GHG accounts 

Land 

management 

data 

Agriculture 

GHG 

Accounting 

Model 

Other Land 

Forest 

management & 

disturbance 

data 

Forest 

GHG 

Accounting 

Model 

Field Plot 

Data (NFI, 

FORDA, etc) 

 

Forest Land 

FRIS 

Transition (critical) 
~avoid double counting or gaps~  

Satellite 

imagery of 

LCC 

Climate 

& soil 

data 

MRV Initiative at National Level :  Indonesia-Australia Forest Carbon 
Partnership (INCAS) 

 



Demostration Activities of REDD+: MRV initiative at site level 
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Berbak Carbon Value Initiative 

ZSL/DEFRA/LIPI/Berbak National 

park/US Fish and Widlife Service  

Reducing C. Emissions from 

Deforestation in the Ulu Masen 

Ecosystem - Aceh provincial 

government, carbon 

conservation, FFI 

 

Leuser Ecosystem REDD Project 

Global EcoRescue/Government 

of Aceh/YLI 

Global Green Ecosystem 

Restoration Project 

Global Green 

Tesso Nilo Pilot Project – REDD 

WWF/Tesso Nilo NP 

Sumatra Forest Carbon 

Partnership 

Partnership between the 

Australian and Indonesian 

governments 

 

Merang REDD Pilot project 

(MRPP) 

GTZ 

Rehabilitation of the Sungai Putri 

peat swamp forest 

FFI/Macquarie Bank 

Lamandau 

Rare/Yayorin/Clinton foundation 

The Rimba Raya 

Biodiversity 

Reserve Project 

Infinite 

earth/Oragu-tan 

Foundation 

International 

Katingan Conser-

vation Area – a 

Global Peatland 

Capstone Project 

Starling 

Resources 

 

REDD in 

Sebangau 

National park 

WWF/Sebanga

u National Park 

 

TEBE project  

KYEEMA foundation/AusAID/Yayasan Peduli 

Sanlima (SANLIMA)/Yayasan Timor Membangun 

(YTM) 

Meru Betiri National 

Park 

ITTO/Forestry 

Research and 

Development 

Agency/ Meru Betiri 

NP 

 

Mamuju Habitat 

PT Inhutani I 

Hutan Lestari Untuk 

Oragutan 

PT.RHOI (Restorasi habitat 

Oragutan Indonesia) formed  

by BOS 

Perpetual Finance for 

carbon benefits 

New forests Asset Manage-

ment/PT Emerald Planet 

Gorontalo – Establishment 

& Management of Nantu 

National Park 

Gorontalo University/YANI – 

Yayasan Adudu Nantu 

International 

FORCLIME – Beru 

Demonstration Activity 

KfW, GTZ, MoF, GFA, 

district/provincial 

governments 

Berau, Indonesia Climate 

Action Project; Kabupaten 

Berau Forest Carbon 

program 

TNC/ICRAF/Sekala/University 

Mulawarman/Winrock Int/EI/ 

University of Queensland 

Global Green in East 

Kalimantan 

Global Green 

Kampar Ring -Peatland 

management 

April 

Kalimantan Forest and 

Climate partnership 

GOA partnering w 

GOI. Implementation 

partners are CARE, 

BOS, Wetlands 

International 

Sustainable Management Of 

Poigar Forest  

ONF International/Green 

Synergies 

FORCLIME – Kapuas 

Hulu Demonstration 

Activity 

KfW, GTZ, MoF, 

GFA, district & 

provincial 

governments 

Kutai Barat, 

HKM – Heart 

of Borneo 

WWF 

FORCLIME – 

Malinau 

demonstration 

Activity 

KfW, GTZ, MoF, 

GFA, district & 

provincial 

governments 

Conservation 

of the Upper 

Kapuas Lakes 

System 

FFI/Macquarie 

Bank 

West 

Kalimantan 

Community 

Carbon Pool 

FFI/David and 

Lucile Packard 

Foundation 

Kalimantan 

Malinau  Avoided 

Deforestation project 

GER/PT Inhuntani II/ 

Malinau Regency/FFI/ 

District gvn/ Tropenbos 

Int/ Global Eco 

Rescue/Borneo Tropical 

Rainforest Fdn 

Note: This map was produced by CIFOR and North carolina State Univeristy. Contributors – Stibniati Atmadja, Liwei Lin, Erin Myers, Daju Resosudarmo, Agus Salim, Ratih Septivita, Erin Sills. 
Contact person – Stibniati Atmadja, s.atmadja@cgiar.org. last updated – March 2010 

mailto:s.atmadja@cgiar.org
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Building up the momentum 

1 Governors’ Climate and Forests Taskforce 

2007 2008 2009 Jan 2010 

National Climate Change 

Council (DNPI)  

▪ Agency mandate 

– Generates policy  

– Coordinates climate 

change control efforts 

Copenhagen Accord on 

REDD+ 

▪ Indonesia signs Accord 

– Prioritize deforestation 

– Elevate financing 

goals 

Provincial REDD+ initiatives 

▪ REDD+ working groups 
– Aceh 
– West Kalimantan 
– Central Kalimantan 
– East Kalimantan 
– Papua 
– West Papua 
– Riau 

▪ Except Riau, all of above 
is part of global-level  GCF 

COP 13 in Bali 

▪ Indonesia pushed forest 

as the priority agenda 

▪ Paradigm shift: economic 

value of standing forest  

Provincial Low Carbon 

Growth Plans 

▪ Low carbon growth plans 

have been developed at 

province level with DNPI, 

e.g.  

– Kalteng 

– Kaltim 

– Jambi 

G20 summit, 26/41 targets 

▪ Targets announced 

– Commitment to 26% 

emission reduction  

– Commitment to 41% 

reduction with 

international support 

Aceh: forest moratorium 

▪ Aceh started implementing 

moratorium on its forest 

REDD+ Task Force 

established 

▪ Presidential Decree signed 

to mandate the creation of 

a taskforce to prepare 

REDD+ infrastructure  

Indonesia-Norway 

Partnership 

LOI signed 

▪ Aligns with Indonesia 

policy and goals 

▪ Supports infrastructure 

and implementation 

May 2010 



Concepts of the MRV system  

▪ National Deforestation Monitoring (MODEF) 

– Conduct near real-time monitoring of deforestation in order to 

identify regions with high unplanned deforestation. 

▪ Monitoring of Land Based Emissions 

– Measuring land based emissions comply to the IPCC standard 

– National level (NALEM) 

▫ Conducted every 2 years 

– Sub-national level (ILEM) 

▫ Using a higher level of precision 

▫ Conducted every 2 years 

▪ Monitoring of Peat Land Emissions 

– Measurement of emissions from peat lands 

– National level (NAPEM) 

▫ Conducted every 2 years 

– Sub-nasional level (IPEM) 

▫ Using a higher level of precision 

▫ Conducted every 2 years 

▪ Safeguards Information System 

▫ Designing an information system for information transparency 

regarding safeguards  

Measure, report and verify activities 

and emissions that are caused by 

the following: 

1. Deforestation 

2. Forest degradation 

3. Carbon stock conservation 

4. Sustainable forest management 

5. Increasing carbon stock 

6. Peat Land management 

As a reference for Nationally 

Appropriate Mitigation Actions 

(NAMAs) which are connected with 

the land based sector (LULUCF) 

Scope 

Purpose 

Strategy and Implementation Plan for MRV REDD+ 
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Nasional Level 

Main information flow 

Information flow for cross-

cheking/nesting 

Sub-National Level 

MR System MR 

Information System 

1. Deforestation Monitoring 

▪ Near real-time Deforestation 

Monitoring (MODEF) 

2. National Emission 

▪ Mineral Land (NALEM) 

▪ Peat Land (NAPEM) 

3. Sub-National Emission 

▪ Mineral Land (SALEM) 

▪ Peat Land (SAPEM) 

4. Information System 

▪ Safeguard 

▪ Co-Benefit 

▪ Driver of DD 

MRV REDD+ Architecture 
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MRV REDD+ : National Approach With Sub-National Implementation 

REDD+ 

emission 

measurement Sub-national MRV 

National MRV 
Goals Characteristics 

• Serving 
public 
funding 
REDD+ 

• National measurement 
• National precision (Tier 2 

at minimum) 
• National agreement/ 

Bilateral/multi-bilateral 
• Not for carbon off-set 
• High probability of 

underestimation 

Goals Characteristics 

• Serving 
public 
funding 
REDD+ 

• Serving 
private 
investment 

• Serving 
REDD+ 
Carbon 
Market 

• Site implementation 
measurement 

• High precision (Tier 3) 
• Dedicated for carbon off-

set mechanism (VER 
certified) 

• Nested to the national 
MRV 

14 



Donor 

Independent 
verifier 

MODEF 
NALEM 

/NAPEM 
SALEM/ 
SAPEM 

Independent 
institution 

MR Agency UNFCC/National 
Communication 
melalui National 
Focal Point 

Data 
Standardization & 
sharing protocol 

Quality 
Control 

Safeguard 
Information 

System 

Quality 
Assurance 

Reporting 

Coordination 

Verification 

QC/QA 

REDD+ Agency 

MEASUREMENT 

MRV REDD+ Mechanism 

REPORTING 

VERIFICATION 
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Data and 

methodology 

▪ Tailored to national circumstances 

▪ Cost effective 

▪ Continuous improvement 

▪ Data Aggregation  

MRV 

Mechanism 

▪ Institutional arrangement at national and sub-national levels 

▪ Policy and regulation 

▪ Capacity building 

 

 

1

7 

Future challenge 



Thank you !!! Danke !!!  


