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Russian Academy of Sciences’ activity
related to LCLU satellite monitoring

land cover mapping using MODIS data and LAGMA
method;

agricultural monitoring with focus on arable land and
crops mapping;

burnt area mapping and severity assessment using
MODIS and high-resolution optical data;

TerraNorte Information System



Some features of R&D at IKI

Focus is on national (entire Russia) and sub-continental
(Northern Eura5|a) monitoring

Primary sources of EO data are moderate resolution satellite
instruments (mainly MODIS and SPOT-VGT), while the role of
high-res. (e.g. Landsat-TM, SPOT-HRV/HRVIR, RapldEye) data for

national monitoring is rapidly increasing

Focus on long-term time-series data analysis for land cover
mapping and monitoring

Development of automatic satellite data processing chains to
perform monitoring in the routine and repeatable manner
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5  GLC2000 legend for Northern Eurasia
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Main features of GLC2000 Northern
Eurasia land cover map

1-km resolution SPOT-Vegetation data for year 2000

Mapping method involves:

i. set of advanced spectral-temporal and spectral-angular
indexes to distinguish various land cover types

ii. clustering and significant human input for labelling and
decomposing of ambiguous semantic clusters

Advantages:
— large number of mapped land cover types
— high level mapping accuracy

Disadvantages:
= I|m|ted repeatablllty



Towards better land cover mapping:
main directions of consideration

- spatial resolution of mapping according to satellite
sensors ability (1 km => 250 m)

. mapping accu'racy
- mapping repeatability (annual as the target)

- possibility to modify mapping legend (e.g. to increase
_ number of thematic classes)



Cloud-free summer MODIS composite
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Cloud-free winter MODIS composite
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Local spectral-temporal signatures of classes

Covariation of Average of Number of
metrics metrics samples

Maximum likelihood classifier

£i(x)

Probabilities for classes

Spectral-temporal MODIS data composites
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Metrics for the pixel




TERRESTRIAL ECOSYSTEMS
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LEGEND

Evergreen Dark Needle-leaf

Forest ecosystems consisting of spruce (picea). fir (abies) and
siberian pine (pinus sibirica) for at least 80% of the forest
canopy.

Evergreen Light Needle-leaf
Forest ecosystems consisting of pine (pinus sylvestris) for at
laast 80% of the forest canopy.

Broadleaf

Forest ecosystems consisting of birch (betula), aspen (populus
tremula), oak (guercus), tilia, ash (fraxinus), maple (acer). elm
(ulmus} for at least 80% of the forest canopy.

Mixed with Needle-leaf Majority

Forest ecosystems consisting of the needle-leaf species for
G0% to 80% and the broadieal spacies for 20% to 40% of the
forest canopy.

Mixed
Proportions of the needle-leaf and the broadleaf species in the
forest canopy are approximately equal (40% to 60%)

Mixed with Broadleaf Majority

Forest ecosystems consisting of the broadleaf species for G0%
to 80% and the needle-leaf species for 20% to 40% of the
forest canopy.

Deciduous Needle-leafl
Forest ecosystems consisting of larch (larix) for at least 80% of
the forest canopy.

Sparse Deciduous Needle-leaf
Single trees of sparse tree canopy of larch {larix) having less
than 20% density.
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GRASSLANDS AND SHRUBLANDS

L]

Humid Grasslands

Grasslands having vegetative season over 5 months long and
sufficient humidification. The species compasition consists
mainly of perennial plant, particularly of cereals and sedges.
Forest and shrub canopy area is lass than 20%.

Steppe

Herbacaous canapy is mainly compased of drought-resistant
perennial buncharass, including mat-grass, fescue, mugwort
and others, There is also a diversity of steppe shrubs and
subshrubs, with short-blooming ephemeral and ephemeroid
plants.

Evergreen Needle-leaf Shrubs
Scrublands or low forest of mountain pine {pinus pumila)

TUNDRA

WETLANDS

B
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Prostrate Shrub

Dry tundra with sparse vegetation consisting mainly of
Alpina and Arctic dwarf-shrub spacias less than 15 cm high.
Moss, lichen and forbs can also be found.

Sedge

Tundra consisting of various herbs and mosses vegetating
on wet soil and making up continuous cover. Drwarf-shrubs
up to 40 em high can also be found,

Shrub

Shrubs including dwarf birch {betula nana). willow (salix)
over 40 cm high, sometimes mixed with juniperus, esicoToi
Gones 40 cM, WHOTAA C MPUMECEN MONOKSEEMBHMKE, ONMbXK
WMWK KEAPOBOTO CTNAHMKA.

Peatlands

Overhumidified lands covered mainly with moss, lichen, reed
and sedge. Sometimes sparse tree canopy (up to 20%) can
be found.

Riparian Vegetation
Hydrophilic, periodically flooded herbacecus, shrub and
forest vegetation along the coastlines.

OTHER VEGETATION

1

Recent Burns
Tree cover or tundra seriously damaged by fire or dead.

Croplands
Arable lands regularly cultivated for at least 5 recent years.

NON-VEGETATED AREAS

B0R[

Permanent Ice and Snow
Land covered by ice or snow for the whole year.

Bare Soil and Rock
Lands having total vegetation canopy less than 20%

Water Bodies

Open water bodies including seas, lakes, reservoirs and
rivers.

Urban Area

Populated areas, reads, industries and other anthropogenic
objects.

TERRESTRIAL ECOSYSTEMS
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The Pareto Boundary method to estlmate
accuracy of the land cover map
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thematic products: The Pareto Boundary // Remote Sensing of Environment 91 (2004) 280292



TerraNorte RLC accuracy assessment for
~ twotestsitess
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Pareto Boundary
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PVI time-series analysis

soil line PVi=Distance (A, =i 1)

PVI— - 0. 83*RED+0 56*NIR- 0 005

Inter-annual PVl dynamic similarity analysis and multi-annual phenological features retrieval

0.4 - arable lands
PVI — natural vegetation

0,3 1

1 AN DA
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The features for arable lands mapping

with MODIS multi-annual data tim-e-seri-es'

& Features Description

Index of shortest
vegetation period

L. =min(t. =t
1/2 j:L_N(L F)

PVIG,) = PVI(1,) = 2 b ,
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spring development
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ication using MODIS
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Burnt area mappmg usmg MODIS

Multl annual MODIS data
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Fires in Central European Russna in 2010
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~ Forest burns severity

assessment
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