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IPCC FRAMEWORK FOR CONSISTENT

LAND REPRESENTATION
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Systems for land representation should be:

e 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;

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

e 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

e transparent, i.e., data sources, definitions, methodologies and assumptlons
should be clearly descrlbed
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Land representation follow the framework of:

e 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).

e 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.

e 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




IPCC Land Representation Framework Land cover

Example for forest remaining forest
» Forest
Land representation = @ecclere
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Managed Un-managed » Other land

Land use
categories

Forest land
sub-categories

Forest land
sub-division



c
.0
o+

©
R
=
)

©

S
)
(Vp)

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

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

> Approach 1: Basic land-use data
> Approach 2: Survey of land use and land-use change

> Approach 3: Geographically explicit land use data




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.

N
EXAMPIF OF APPROACH 1: AVATTABLF Lu{'i:-ﬁg}:jﬁlu WITH COMPLETE NATIONAL COVERAGE
Time 2 e o
= 18 F = 19 Forest Land = +1
G = 84 G = 82 Grassland = -2
= 31 C = 20 Cropland = -2
W = 0 W = 0 Wetlands = 0
5 = 3 5 = 8 Settlements = +3
0 = 2 0 = 2 Other Land = 0
Sum = 140 Sum = 140 Sum = 0
Mote: F =Forest Land, G = Grassland, C = Cropland, W = Wetlands. 5 = Settlements, O = Other Land. Numbers represent area unts {(hMha
4 Jin this example).
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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.

TABLE 3.6
SIMPLIFIED LAND-USE CONVERSION MATRIX FOR APPROACH 2 EXAMPLE
Net land-use conversion matrix
_"-—-\_._______ sy
o itial e G C W S 0 Final sum
Final —
F 15 3 1 19
G 2 80 82
C 29 29
W 0
S 1 1 1 5
0 2 2
Initial sum 18 84 31 0 R 2 140
Note:
F =ForestLand. G =Grassland. C =Cropland, W = Wetlands,
S = Settlements. O = Other Land




e oy
N-RED O ®
PROGRAMME = bl UNEP

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
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APPROACH 3: GEOGRAPHICALLY EXPLICIT LAND USE DATA

By wall-to-wall mapping
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APPROACH 3: GEOGRAPHICALLY EXPLICIT LAND USE DATA

by sampling of geographically
located points or area subsets
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Sample frame: geographical grid (a sample at each 1°x 1°)
Sample size: 20 x 20 km ~ (with extracts of Landsat imagery for year 2000)
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Which approach should be used for non-Annex | :

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

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

XN
@ 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.




ANNEX | COUNTRIES

METHODOLOGICAL APPROACHES TO

REPORT ACTIVITY DATA
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All Annex | countries use IPCC Approach 3 to assess activity data:

Most countries use Few countries use
sampling approaches wall to wall approaches

Land Use
in Australia

B vature conservation
B Other peatected araac inchuding
indhgencis uses

S5 Drviend agricuttun
M imigatac agricutture
ooy W Buinemronment

o 3 B wntarbodied not slsmwhers
clagsifing

Australia



The Italian sampling system (within NFI)

TENI85

30,000 sampling units
Aligned Systematic Sampling
One-phase Sampling Design

INFC2005

300,000 sampling units
Unalighed Systematic Sampling
Three-phase Sampling Design



The Italian sampling system (within NFI)

Phase 1 : Land Use & Cover classification

6 00 O 301,000 sampling points
o 0Ol a9 O randomly selected in each square of
O A the grid
0 o
(o) o©O .
" o) "u.’ Forest and other
s wooded land points
. - - - - -
- Phase 2 : Forest Classification and qualitative measurements
P
. e e 30,000 sampling| points
% o o randomly selected within the stratum of Forest
% |2 5 and Other Wooded Land in each administrative
‘¢' > region
A (@)
‘*'..-.-..'if . O
]
» Phase 3: Quantitative measurement
i" o
‘e ~ 7,000 sampling points
1 (o) I pliing p
*e J selected within the different strata
"’..‘ detected in the second phase in
.'"'}0 each administrative region
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Inventaire forestier national
Inventario forestale nazionale
Inventari forestal naziunal
Mational forest inventory
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Methods -

inventory concept
aerial photo interpretation
field survey
Organisation
Content
Implementation
Projects
Results
Services
Fublications
Glossary / dictionary

Contact

Inventory concept

There are more than 500 million trees in Switzerland - far too many
to investigate individually. Random sampling, however, yields
adequate information. For that purpose a 1km-grid was mapped
over Switzerland in the first NFI. The intersections defined the
location of the sample plots in the forest.

Zince the second NFI, only half of these plots, roughly 6500, have
been located in the field. The grid, which originally had a mesh size
of 1 km, was extendend to 1.4 km. To compensate for this
reduction, the aerial photos were interpreted in a grid of 500 m.

The same methods have been carried out since switching from a
periodic to a continuous survey in the fourth NFI, but the sample
plots are now located over a period of nine years. Thereby another
ninth of the sample plots, which are evenly distributed all over
Switzerland, are surveyed every year.

Circles and radii of sample plots

The center of the sample plot is marked by a metal pole in the
ground. Roughly 120,000 sample trees were measured in the NFI1
and marked so as they can be found again in later inventories.
Thanks to the exact sketches, about 98% of the sample plots could

be found directly during the NFI2 without having to search for them.

In the NFI4, the position of the centers of the sample plots are
located exacthy with a GPS.

within a 200 m? circle, every tree which has a diameter larger than
12 cm is recorded, and within a 500 m2 circle, every tree which has
a diameter larger than 26 cm is recorded. These diameters are
measured at a height of 1.3 m (diameter at breast height DBH). The
radii are 7.98 m (ry) and 12.62 m (rz) on level terrain.

1 NFI3 sample plot

2 circle for survey of trees with a DBH greater
than 36 cm.

3 circle for survey of trees with a DBH greater
than 12 cm

4, 5 circle for survey of young forest

5, 6, 7 transect for survey of deadwood

¥ =zample plot center

o Mowie of the first NFI (1983) (in German)




Swiss NFl sampling design
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)

— 4,0-km-—grid (origin of coordinate:

XXX, 500/YYY,500

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 (=
V2 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.



EFFORTS TO IMPROVE EARTH

OBSERVATION METHODOLOGIES
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Changes in forest area

L Y

Map

® AR

ping degradation with Landsat Image (souza Jr. et al, 2005)
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Changes in forest area

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

NDFI*100
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Changes in forest area

Mapping degradation with Landsat Image (souza . et al., 2005)
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Changes in forest area

Degradation: to assess as a forest land remaining forest land

Intact
Vs
Non-intact
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Changes in forest area

Degradation: to assess as a forest land remaining forest land
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METHODOLOGICAL SOLUTIONS FOR

NON-ANNEX | COUNTRIES




Wall to wall mapping approach ;

Satellite data, maps, algorithms, expertise

Basic image interpretation
Database

Storage

Review / Revision
Validation
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Brazil’s PRODES System

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

Mapping deforestation & distributing data transparently online
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