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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

* | 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-ETM+
Terra-ASTER
SPOT- HRVIR
/ 4
IRS-LISS

Landsat-E TM+
Terra-ASTER

Landsat-ETM+
Terra-ASTER
SPOT-HRVIR
/ u
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—=470-hm 1.440 — 480 nm
i-610—=680-nm I.620 — 670 nm
o0 —a901m 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 =
- Spatial-temporal analysis
- Fixed thresholding using the pixel size | .

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

NDSI: Rolu B stir

I:eblu + I:gwir



Step 2. Shadow detection along cloud-shadow line
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Clouds’ Shadow Detection

Step 1. Geometrical modelling of the cloud-shadow | © ine

AB=h

V - view azimuth angle

e
T N A- cloudgixel

y

g - view zenith angle
D - solar azimuth angle
d - solar zenith angle

Histogram Analysis

cosy tang - cosbtand
siny tang - sinbtand

Step 3. Shadow detection along te mporal profile
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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

Contaminated pixels
and snow cover
detection

Two years SWM time-
series comparison

A

SWW smoothed time

series Masks of possible
vegetaton status changes

Generated masks

Short Wave Vegetation
Index computation

Improved vegetation
tempora changes masks

Spatially-adaptive
filtering

Reconstruction of

SWM time series

the missing data

in SWVI time-series
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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

I —m

Spectral Mixture Analysis result NDVI deference meth  od result
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Comparison of forest burn severity
assessment from VEGETATION using
two different methods

Mixed Forest

20 30 40 50 60 70 80 90 100

SPOT-VGT NDVI dif. SMA

E vergreen Needle-leaf Forest
0,03
0,025
0,02
0,015
0,01
0,005%
O T
0O 10 20 30 40 50 60 70 80 90 100
| SPOT-VGT NDVI dif. SMA
Deciduous Needle-leaf Forest
0,05
0,04 P
0,03 - —
0,02
\\
0,01 1
\.\
0+ —
0O 10 20 30 40 50 60 70 80 90 100
SPOT-VGT NDVI dif. SMA |

Deciduous Broadleaf Forest

0,06

0,05

0,04
0,03 -%
0,02

A\

oo
0

10

\\‘h

20 30 40 50 60 70 80 90 100

SPOTVGT NDVI dif. SMA |




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 103 ha)

Siberia 15676 1787 11,4
Far East 4456 432 9,7
Asian part of 20132 2219 10,9
Russia (in total)

Irkutsk
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Comparison of burnt area maps using

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

Terra— MODIS

SPOT - Vegetation




Comparison of burnt area maps using

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

Burnt area by decades Cumulative burnt area

200000 1200000
180000 I
160000 1000000 -
140000 800000
pam /
120000 /’
& 100000 u\/ £ 600000 K
/I A/
80000 / I /
50000 il 410000 y,
7,
;‘gggg 200000 4
\\? =74
0 ] 0
110 130 150 170 190 210 230 250 270 290 310 1o 10 ko 1o 10 20 20 20 270 20 30
— VG e MODIS — VGT == MODS

Sver = 950.7 x 103 ha
(Smobis — Svat)/ Smopis = 11.5%

Swopis = 1074.1 x 102 ha



Forest Logging Assessment



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

B 1 0gging 20022003
Logging 20032004
Logging 20042005



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

RGB synthe sis of multi-temporal MODIS data

(July 2002 and July 2005)

Clear-cuts detected using Landsat-ETM+ (2002)

and Meteor-3M/MSU (2004) data

Clear-cur area (ha) <=5 -10 10-15 15-20 20-25 =>25 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 95.2 33.6
Missing clear-cuts 904 193 60 21 12 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

16.07.2002



Mapping of insects induced forest
disturbances using MODIS

Tree mortality (%)




Monitoring of Agricultural Lands



PVI time-series analysis

PVI
0,70 9

— natural vegetation

0,60 n — arable lands

0,50

0,40 9

0,30 1

0,20

0,10 1

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



MQODIS derived arable lands map
of Russia : Altaisky kray



An arable lands map for Russia
generated from MODIS data

Draft product, status on July 2006. Mapping for some regions is in progress.



TerraNorte: Data Products on-line

http://terranorte.iki.rssi.ru/



TerraNorte on -line GIS

http://terranorte.iki.rssi.ru/



