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IPCC FRAMEWORK FOR CONSISTENT 
LAND REPRESENTATION  



• adequate, i.e., capable of representing land-use categories, and conversions 
between land-use categories, as needed to estimate carbon stock changes and 
greenhouse gas emissions and removals; 

• consistent, i.e., capable of representing land-use categories consistently over 
time, without being unduly affected by artificial discontinuities in time-series 
data; 

• complete, which means that all land within a country should be included, 
with increases in some areas balanced by decreases in others, recognizing the 
bio-physical stratification of land if needed (and as can be supported by data) 
for estimating and reporting emissions and removals of greenhouse gases; and 

• transparent, i.e., data sources, definitions, methodologies and assumptions 
should be clearly described. 

Systems for land representation should be: 
 



• Land-use category - is the broad land use (one of the six land-use categories 
described below) reported as either land remaining in a land-use category 
(i.e., remaining in the same use throughout the inventory timeseries) or land 
converted to a new land-use category (representing a change in land use). 

• Land use sub-category - refers to special circumstances (e.g., areas of 
grazing within Forest Land) that are estimated and reported separately but do 
not duplicate land in the broad land-use category. 

• Land-use sub-division Land-use categories and sub-categories may be 
further stratified on the basis of land-use practices and biophysical 
characteristics in order to create more homogeneous spatial units as may be 
used for emissions estimation 

Land representation follow the framework of: 
 



Land representation 

Managed Un-managed 

IPCC Land Representation Framework 
Example for forest remaining forest  

Forest land Cropland Grassland Wetland Settlement Other land 

La
n

d
 u

se
 

ca
te

go
ri

es
 

F > F C > F G > F W > F S > F OL > F 

Fo
re

st
 la

n
d

  
su

b
-c

at
eg

o
ri

es
 

type 1 type 2 type 3 type 4 type 5 type 6 

Fo
re

st
 la

n
d

  
su

b
-d

iv
is

io
n

 

 Forest 
 Grassland 
 Wetland 
 Other land 

Land cover 
 



Potential Mongolia’s Forest Land Stratification & 
GHG Reporting Sub-Divisions for REDD+ 

Land 

Managed 

Forest land 

Forest types 

Conservation 

Larix sibirica 

Betula platyphylaa 

Pinus sibirica 

SMF 

Larix sibirica 

Betula platyphylaa 

Pinus sibirica 

Exploited  

Larix sibirica 

Betula platyphylaa 

Pinus sibirica 

Un-exploited  

Larix sibirica 

Betula platyphylaa 

Pinus sibirica 

- Cropland 

- Grassland 

- Wetland 

-Settlement 

- Other land 

Un-managed 

Forest land 

Forest types 

Larix sibirica 

Betula platyphylaa 

Pinus sibirica 

-  Grassland        
-  Wetland            
-  Other land 
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Subdivision 

Pinus sylvestris 

Saxaul and shrubs 

Pinus sylvestris 

Saxaul and shrubs 

Pinus sylvestris 

Saxaul and shrubs 

Pinus sylvestris 

Saxaul and shrubs 

Pinus sylvestris 

Saxaul and shrubs 



  Approach 1: Basic land-use data 

 

  Approach 2: Survey of land use and land-use change  

 

  Approach 3: Geographically explicit land use data  
 

Within the IPCC Land Representation Framework 
 there are three methodological approaches: 
 



APPROACH 1: BASIC LAND-USE DATA 
 
Approach 1 uses area datasets likely to have been prepared for other purposes such as forestry or agricultural 
statistics. The absence of a unified data system can lead to double counting or omission, since the agencies involved 
may use different definitions of specific land use for assembling their databases. Coverage must obviously be 
complete enough to include all land areas affected by the activities set out in the IPCC Guidelines, but might not 
extend to categories such as unmanaged ecosystems, wetlands or settlements. 
 



APPROACH 2: SURVEY OF LAND USE AND LAND-USE CHANGE 
 
The essential feature of Approach 2 is that it provides a national or regional-scale assessment of not only the losses 
or gains in the area of specific land categories but what these changes represent (i.e., changes from and to a 
category). Tracking land-use changes in this explicit manner will normally require estimation of initial and final land-
use categories, as well as of total area of unchanged land by category. The final result of this approach can be 
presented as a non spatially explicit land-use change matrix. 
 



APPROACH 3: GEOGRAPHICALLY EXPLICIT LAND USE DATA 
 
Approach 3 requires spatially explicit observations of land use and land-use change. The data may be obtained either 
by sampling of geographically located points, a complete tally (wall-to-wall mapping), or a combination of the two. 
Approach 3 is comprehensive and relatively simple conceptually but data intensive to implement. 
 

Time 1   Time 2 



APPROACH 3: GEOGRAPHICALLY EXPLICIT LAND USE DATA 

By wall-to-wall mapping 



APPROACH 3: GEOGRAPHICALLY EXPLICIT LAND USE DATA 

by sampling of geographically  
located points    or   area subsets  



Activity Data in the GHG Inventory 

 



Activity Data for GHG Inventory 

 



IPCC indication: Countries should characterize and account for all relevant land 
areas in a country consistently and as transparently as possible. Data should 
reflect the historical trends in land-use area. 
 

IPCC 2003 LULUCF Guidance suggests three Approaches*: 
 
 Approach 1: Basic land-use data 
 
 Approach 2: Survey of land use and land-use change  
 
 Approach 3: Geographically explicit land use data 

In almost all the developing countries there are no NFIs that could be use to 
assess historical trends in land-use area, the only way to represent land in a 
consistently and transparently approach with a time frame of 20 years backward 
is the use of satellite remote sensing data which allows to follow the Approach 3. 
Thus NFI will not be directly used to assess activity data. 

NFI 

Which approach should be used for non-Annex I : 



ANNEX I COUNTRIES 
METHODOLOGICAL APPROACHES TO 
REPORT ACTIVITY DATA  



All Annex I countries use IPCC Approach 3 to assess activity data:  

Most countries use 
sampling approaches 

Few countries use 
wall to wall approaches 
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The Italian sampling system (within NFI) 



The Italian sampling system (within NFI) 





For the aerial photo sample 
plots, a square sample grid 
with a 0.5 km mesh width 
(0.5-kmgrid) was chosen. For 
the terrestrial sample plots a 
coarser grid with 1.4 km (= 
√2 km) mesh width (1.4-km-
grid) was chosen. The 1.4-
km-grid and the 1.0-km-grid 
of the NFI1 are subsets of the 
0.5-km-grid. The second 
terrestrial grid – a 4.0-km-
grid shifted by 0.5 km – was 
taken as an independent 
sample in order to verify the 
representativeness of the 
NFI2 sample plots. 

Swiss NFI sampling design 



EFFORTS TO IMPROVE EARTH 
OBSERVATION METHODOLOGIES 



http://www.gofc-gold.uni-jena.de/redd/index.php 



Mapping degradation with Landsat Image (Souza Jr. et al., 2005) 

Changes in forest area 

 

2000  



2001  

Changes in forest area 

 

Mapping degradation with Landsat Image (Souza Jr. et al., 2005) 



2003  

Changes in forest area 

 

Mapping degradation with Landsat Image (Souza Jr. et al., 2005) 



Intact 
Vs 

Non-intact 

Changes in forest area 

 

Degradation: to assess as a forest land  remaining forest land 
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Degradation: to assess as a forest land  remaining forest land 
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Degradation: to assess as a forest land  remaining forest land 



METHODOLOGICAL SOLUTIONS FOR 
NON-ANNEX I COUNTRIES 



Wall to wall mapping approach 

TerrAmazon Projects 

Satellite data, maps, algorithms, expertise 
 Basic image interpretation 

Database 
Storage 
Review / Revision 
Validation 



Brazil’s PRODES System 
Mapping deforestation & distributing data transparently online 
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Brazil’s PRODES System 
Mapping deforestation & distributing data transparently online 



Brazil’s PRODES System 
Mapping deforestation & distributing data transparently online 



Brazil 
Amazonian deforestation rates 1988-2011 



Sampling approach:  
Open Foris Collect Earth – Bhutan 
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Open Foris Collect Earth – Bhutan 



Open Foris Collect Earth – Bhutan 



Thank you for your attention 


