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Background 

• International processes like REDD+ require clear 
commitments on international level – and the possibility to 
objectively monitor them. 

 

• Such monitoring needs to happen along variables and 
indicators that can objectively be analyzed and evaluated. 

 

• Assuming that such policy processes have sufficient rational 
and/or scientific elements, these variables and indicators 
need to be  

 
Measurable, Reportable and Verifiable 

“You can’t manage (sustainably) what you can’t measure” 
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Background 

• In the Marrakesh Accords of COP7 (2001), forest related 
carbon projects were admitted for reforestation and 
afforestation only, 

 

• An agreement on forest carbon enhancement was not 
considered feasible also because a reliable and verifiable 
monitoring was not considered possible, 

  

• Also “Avoided deforestation” projects were excluded from 
the Kyoto Protocol because of different concerns and 
missing methods to measure emission reductions‖ (Gibbs et 
al. 2007, Gullison et al. 2007).  
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COP16 Cancún 

Some of the forest monitoring related statements in the 
Cancún Agreements from COP16 in Cancún 2010: 

 

• 70. Encourages developing country Parties to contribute 
to mitigation actions in the forest sector by undertaking 
the following activities, …: 

a)  Reducing emissions from deforestation; 

b)  Reducing emissions from forest degradation; 

c)  Conservation of forest carbon stocks; 

d)  Sustainable management of forests; 

e)  Enhancement of forest carbon stocks; 
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COP16 Cancún 

• 71. Requests developing country Parties aiming to 
undertake the activities referred to in paragraph 70 
above, … , to develop the following elements:  

 

a) A national strategy or action plan;  

b) A national forest reference emission level and/or forest 
reference; 

c) A robust and transparent national forest monitoring 
system …. , with, if appropriate, subnational monitoring 
and reporting as an interim measure. 
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MRV 

6 

• Consequently, Measuring, Reporting and Verification (MRV) 
has developed to a standard in context of REDD+ and various 
international conventions. 
 

Measurement: Observation, 
producing data 

Reporting: Translating the data 
into information 

Verification: Independently (!) 
check both measurement and 
reporting  

 Requires mainly technical 

expertise (plus knowledge 
about the processes) 

 Requires mainly knowledge 
about the processes (plus 
technical expertise) 
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Science-policy interface (naïve view) 

Definition of goals 
and identification of 
information needs 

Translation of information 
needs into measurable 
indicators (variables) 

Inventory, 
data collection 

Analysis and 
assessment 

Scenarios
/options 

Decisions: 
management, 

policy, hypothesis 

Implementation 

Impact 
analysis and 

Feedback 

Sound information as basis for decision making?  
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Increasing complexity of the process 
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Measuring 

• for all land use categories and for all carbon pools, if 
relevant human induced changes in the carbon pools 
are to be expected.  

 

• “Activity data” and “emission factors” need to be 
determined and reported.  

 

– Activity data refers to area and area changes of forest land or 
types of forest land, 

– Emission factors refer to the carbon density per unit area of 
forest.  
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Reporting 

 Reporting principles according to UNFCCC: 
 

1. Transparency: methodology must be clearly stated so that 
anybody may verify the correctness. 

2. Consistency: same definitions and methodologies shall be used 
over time. 

3. Comparability: across countries. 

4. Completeness: all relevant information shall be given; gaps 
explicitly documented. 

5. Accuracy: estimates shall not systematically over- or 
underestimate. 

 
• These definitions are from UNFCCC. In other fields, other 

definitions of these terms exist. 
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IPCC Guidelines 

• It is likely that a REDD mechanism would draw on 
established IPCC guidelines for national reporting on 
greenhouse gas emissions and land use change 
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IPCC Guidelines 

• 2006 IPCC Guidelines for National Greenhouse Gas 
Inventories (vol.1, Chap.3) provides general information 
on how to deal with “uncertainties” and describe 
statistical terminology. 

• GPG 2000 (and GPG LULUCF 2003, SR LULUCF) addresses 
further issues regarding the quantification and reporting 
of errors. 

 

• Nevertheless, there is less guidance on how to 
influence uncertainty of estimates and/or how to 
implement / optimize inventories (for good reason?).  
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IPCC Guidelines 

• It is further likely that additional standards are necessary 
as reference for remote sensing integration and planning 
of forest inventories (e.g. attempts like GOFC-GOLD) 
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MRV system 

IPCC 
elements 

Context Emissions and removals from forests 
IPCC basic method 

Activity data 

Satellite Land 
Monitoring 

System 

Emission 
factor 

National 
Forest 

Inventory 

Emission 
estimate 

National GHG 
Inventory 

x = 
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Eligible offsets 

Capacity has direct economic  

impact on the REDD business 

IPCC: Eligible carbon offsets are directly reduced by the 
uncertainty of information 

  Systems of MRV have the goal to reduce uncertainty 
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Time Crediting period 

Uncertainty 

Uncertainty 

Increase in precision = reduction of uncertainty = additional benefit 
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The role of MRV 

• REDD+ is a market mechanism that is for the moment based 
on carbon alone, 

 

• If quantifying the actual amount of a traded commodity is 
related to uncertainty, it reduces trust between market 
partners (Donor countries, voluntary carbon markets), 

 

• However, other REDD+  
coponents like biodiversity or  
social aspects are even more  
difficult to monitor! 
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Tiers (emission factors) 
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Activity data 

• A land use change matrix for all relevant land use classes or 
geographic explecit data are needed for the IPCC approach, 

• In context of Tier 1 and 2 the whole story could be reduced to a 
mapping exercise. 
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Capacity needs 
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-REDD Financing 
-IPCC Guidelines 
-Terminology 
-Carbon ownership 
-Benefit sharing 
-national carbon 
accounting systems 

-Sub-national REDD strategy 
-Integrating institutions 
-Data management and 
Reporting 
-Sustainability 

-Designing a MRV system 
-RS analysis and field inventory 
-Training and Data collection 
-Data analysis and statistics 

Dr. Lutz Fehrmann, DAAD FD6 Workshop 



Capacity needs 

• Some of the needed capacities are typical reserach tasks 
(and not yet completely solved!):  

 
– development of allometric biomass models, 

– optimazation of sampling and plot design, 

– integration of remote sensing data and field observations, 

– combining model based approaches and design based 
sampling, 

– Sample based assessment of biodiversity , 

– … 

 

• The capacities needed would in many cases go beyond 
what is required for running advanced NFI’s! 
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Capacity gaps 

• An assessment of national forest monitoring 
“capabilities” in tropical non-Annex I countries  
(Herold 2009): 
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Capacity gaps? 

• Some criteria mentioned in this report are not about 
capacity alone: 
 
– “…limited experience in estimation and reporting of national GHG 

inventories…” 
 

– “…low existing capabilities to continuously measure forest area 
changes and changes in forest carbon stocks…” 
 

– “…particular challenges for REDD implementation require 
investments to observe more IPCC key categories and move towards 
Tier 3 level measurements” 
 

– “…availability of useful data sources for REDD monitoring is 
constrained (cloud cover, data access, …)” 
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Is capacity the only problem? 

Some typical statements on the need for capacity building: 
 
• “Massive Capacity building is needed!” 

 
• “The number of national experts is insufficient” 

– Or: REDD is very much a policy- and technology driven process that became to 
complex because of national and institutional interests? 

 
• “Often, support comes from independent consultants and external 

qualified technical experts“ 
– Or: Donor countries are very much interested to allocate their funding (tax 

money) based on own economical interest instead of giving it away? 

 
• “Capacity-building mostly focus on individuals and not institutional 

capacity“ 
– Or: Results are expected to be delivered very fast and there is no interest in 

long term and sustainable actions? 
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Other relevant gaps 

Communication: 

• Even if there are experts in the political process, in forest 
inventory and in remote sensing they are talking a different 
language! 
– Examples: what do you think is a „R-package“ or „activity data“ or 

„emission factors“? 

 

Integration of existing capacity: 

• A lot of standards are „re-invented“ by people from different 
sectors or disciplines (while at the same time available 
experts are ignored).  
– Example: in many countries remote sensing experts explain how 

forest inventories should be conducted 
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How to build capacity? 

• Integration into the curricula of tailor made curricula at 
BSc, MSc and PhD level is much more sustainable (and 
cheaper) than recruiting  consultants!? 

 

• NFIs implemented with REDD funding are a long term 
effort! 

 

• „The only constant is change!“ 

 

 

• Sharing knowledge:  
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http://wiki.awf.forst.uni-goettingen.de/wiki/index.php/AWF-Wiki:Community_Portal


AWF-Wiki 
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AWF-WIKI 

• AWF-Wiki is a platform for sharing information, 
knowledge and expertise in the context of forest 
inventory, natural resources assessment and remote 
sensing. 

 

• The vision behind this initiative is to create a new and 
more interactive form of knowledge reference for our 
students 

 

• However, AWF-Wiki is open for everyone 
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AWF-Wiki 
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AWF-Wiki 
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AWF-Wiki 

• Dissimination 
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Thank you! 
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