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Earth Observation Instruments for Terrestrial

Ecosystems Monitoring

» Land cover mapping

NOAA-AVHRR
SPOT-Vegetation

Biophysical and biochemical
properties assessment

Terra/Aqua-M ODIS

I Greenbiomass, LAI, NPP, fPAR

I Chloro phyil content

Terra/Aqua-M ODIS
Envisat-MERIS

Envisat-ME RIS

I 3D vegetation structure SPOT-Vegetation

I Disturbances assessme nt

I Active fires METUENY TR
Terra/Aqua-M ODIS

I Bunt area NOAA-AVHRR

I Biotic disturbance factors SPOT-Vegetation

I Industrial pollutions

Terra/Aqua-MODIS

I Forest logging

I Land-Use assessment

I Phenological rhythms
assessment

NOAA-AVHRR
SPOT-Vegetation

Thematic focuses of consideration

I Long-term trends assessments

Terra/Aqua-M ODIS

Physical propertie s asse ssment

NOAA-AVHRR
Terra/Aqua-MODIS

Terra-M ISR
Terra/Aqua-M ODIS

Terra/Aqua-M ODIS

Landsat-E TM+
Terra-ASTER
SPOT- HRVIR
Me tTeo p/MCY-0
IRS-LISS

Landsat-E TM+
Terra-ASTER

Landsat-ETM+
Terra-ASTER
SPOT-HRVIR

Me teo p/MCY-3

IRS-LISS

Landsat-E TM+
SPOT-HRVIR

Landsat-E TM+
Terra-ASTER

IKONOS
Quick-Bird
SPOT-HRG
IRS-PAN

IKONOS
Quick-Bird
SPOT-HRG
IRS-PAN




SPOT-VEGETATION and MODIS
data preprocessing



VEGETATION and MODIS data
archlve for N. Eurasia

Terra-MODIS

Surface Reflectance Product
(MODO9GHK, MOD09GQK, MODMGGAD, MODO09GST)

Geographical coverage: entire N.Eurasia
(in process, ~70% completeness)

Time frame : 2002 — ongoing
Temporal resolution : daily
—Speciabbands———————————————— Main spectral bands used

FA30—=470hm 1.440 — 480 nm
i-610—=680-nm 1.620 — 670 nm
o0 —a901nmm 1.841 — 976 nm

Iv.1630 — 1650 nm
Spatial resolution: 250&500m (nadir view)
Data delivery : Internet access with 2-7
days delay (http://modis.gsfc.nasa.gov)




VEGETATION and MODIS data
pre-processing steps

— Fixed thresholding using spectral

channels and indexes = e
—Geometrical modelling 5
—Spatial-temporal analysis
— Fixed thresholding using the pixel size | L

data

— Statistically adjusted thresholding
using spectral reflectance temporal + i
profiles for “snow/cloud free” pixels

— Statistically adjusted thresholding
using spectral reflectance temporal i +
profiles for “snow covered” pixels

— Minimum distance from temporal
average of uncontaminated pixels




Snow and Cloud Discrimination
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Clouds’ Shadow Detection

Step 1. Geometrical modelling of the cloud-shadow | © ine
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Step 2. Shadow detection along cloud-shadow line
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MQODIS data pre-processing steps




The seasonal mosaics for N.Eurasia
from S10 SPOT-VGT data
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THE LAND COVER OF NORTHERN EURASIA FOR THE YEAR 2000
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Land Cover Mapping Method

Image pre-processing and generation of advanced Image classification
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VEGETATION (GLC 2000) and MODIS land
cover maps for L ake Baikal region
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Fire Impact Assessment




Burnt area mapping method using
VEGETATION time-series data

Inter-annual SWVI Detection of

anomaly strong

negative SWVI
differences

SPOT-VGT S10

differences
products
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detection

Two years SWM time-
series comparison
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series Masks of possible
vegetaton status changes

Generated masks

Short Wave Vegetation
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Improved vegetation
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Burn severity assessment using VEGETATION
and high-resolution sampling data
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Comparison of forest burn severity
assessment from VEGETATION
using two different methods
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Comparison of forest burn severity
assessment from VEGETATION using
two different methods

E vergreen Needle-leaf Forest Mixed Forest
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Burnt severity assessment for 2003
using SPOT-Vegetation data

(preliminary result)

Region Burt area Area of burnt %
(x 103 ha) forest with trees
mortality > 80%
(x 102 ha)
Siberia 15676 1787
Far East 4456 432

Asian part of 20132 2219
Russia (in total)




Comparison of burnt area maps using

SPOT-Vegetation n Terra-MODIS data
(MODIS granule H23V03)
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Comparison of burnt area maps using

SPOT-Vegetation n Terra-MODIS data
(MODIS granule H23V03)

Burnt area by decades Cumulative burnt area
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Assessment

ing

Forest Logg




Detection of logging in North European
regions of Russia using MODIS

July 2002, RGB :: Ch1-Ch2-Ch6 . July 2005, RGB : Ch1-Ch2-Ch6

Detection of new
clear-cuts in dark
coniferous forest

RGB :

Ch1(2005)-
Ch2(2002)-
Ch6(2002)

Detection of new
road and clear-cuts
in broadleaf forest

RGB :
Ch1(2005)-

Ch2(2002)-
Ch1(2002)




Detection of logging in North European
regions of Russia using MODIS

Forest

[
Non-Forest

B Logging 20022003
Logging 2003-2004
Logging 2004-2005



Comparison of clear-cuts detectability using
MODIS and high-resolution data

N (R rvs

RGB synthe sis of multi-temporal MODIS data

(July 2002 and July 2005)

and Meteor-3M/MSU (2004) data

Clear-cur area (ha) <=5 5-10 10-15 15-20 20-25 =>2b Total

Detected clear-cuts 92 104 108 108 54 140 606
% of detected clear-cuts 9.2 35.0 64.3 83.7 81.8 952 33.6
Missing clear-cuts 904 193 60 21 i 7 1197
% of missing clear-cuts 90.8 65.0 35.7 16.3 18.2 4.8 66.4




 Forest Disturbances by Insects




Dynamic of forest disturbances by
Insects’ out-brakes from MODIS
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Mapping of insects induced forest
disturbances using MODIS
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Monitoring of Agricultural Lands



PVI time-series analysis

PVI
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d Inter-annual PVI dynamic similarity assessment
L Phenological features retrieval: start, max, halfs  enescence, length of
season



I\/IODIS derived arable lands map
- of Russia : AlalsIQ/__ kray
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An arable lands map for Russia
generated from MODIS data
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TerraNorte: Data Products on-line

Terra® Norte

theinformaton system af the boreal ecosystems monitoring
News Informationproducts Onlinemaps Presscatalogue Links About Pycckwi
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TerraNorte on -line GIS

Terra® Norte

the information system of the boreal ecosystems monitoring
Information products

Online maps

Press catalogue  Links  About Pycckwi

Terra Norte On-line GIS | | H
)

-3

[0  Landcover

Forest

(] Regions of Russia

State boundaries
Burnt areas
Cities

Subcontinental maps
Regional maps

Local maps

oKhatanga

(30khotsk

L5 L o]

Preview

Wap contral

Legend

I 2000
I 2001
N 2002
I 2003

2004

/N7 Rivers

i

Forests

Terra®@Norte

the information system of the boreal ecosystems monitoring

News Information products

OnJline maps

Press catalogue  Links

Terra Norte On-line GIS
k-

[[] Land cover for the year 1988
[[] Land cover for the year 2001
Clearcuts

Regions boundsries

|:| Forest enterprises
boundaries

Update map

Subcontinental maps
Regional maps
Local maps

Preview

Map contral

Legend

I Forest
Non-forest
Clear-cuts during 1989-
- 1995
Clear-cuts during 1995-
2001
Clear-cuts during 2001-
2002

Water hodies

/7 State boundaries

Terra®Norte

theinformation system of the boreal ecosystems monitoring

MNews Information products  Onine maps.

Press catologue  Links About Pyccxmit

Norte On-line GIS

-3

[ Cenecronosmicraenie

KYMETYRS, 2001 T

[ Censcrorosmicraciie

ryneTYDbI, 2002 T

CenscroxosaicTaeHHbE

D syneryp, 2002 -
CenscroxosaiicTaeHHbE

01 ynrype, 2004

] CenserexossiicTaen e
kynsTypel, 2005 T

MexoTHele semnu

Tpanis paiioros

MpodiE OTLETS!

Update map
Subcontinental maps q
Regional maps

Local maps

Preview

Hap control

Legend

/N TpaHiLb paiioHos
B MaxoTHule 3emnn

Bogsie OfLexTH

W HaceneHtble MyHKT

ConoHuaki
TuCTBEHHbI nec
XBOMHEIN Nec
Myra

Mnagxn

Tleckn, He NOKpLITEIE
PACTHTENLHOCTLIO

Terra®@ Norte

the information systam of the boreal ecosystems mornitoring
News  Information products  Ondine maps

Press catalogue Links About Pycckwit

Norte On-line GIS

Land cover
Forest

Regions of Russia
State boundaries
Burnt areas

Cities:

Rivers

Update map

Subcontinental maps
Regional maps

Local maps

Preview

Wap cantrol

Legend

%/ Rivers

/7 State boundaries
Evergreen Meedleleal
Forest

N Broadleaf Forest

B ixed Forest

Deciduous Broadleafl
Forest

Broadleaf Deciduous
8hrubs

Needleleaf Evergreen
— Shrubs

Humid Grasslands
Steppe
I Bogs and Marsh
B FalsaBogs
Riparian Vegetation

Barren and Prosirate
Shrub Tundra

8 Sedge Tundra
BN shrub Tundra

N Recent humns

nttp://terranorte.iki.rssi.ru



