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Climatic fluctuations are the basic natural large-scale causes of changes of
ecosystems characteristics. Even not long-term climatic variations directly
effect to ecosystems parameters dynamics. Developing of remote monitoring
system in combination with archival and meteorological data and field

Qbservat ons allows carrying out analysis of trends of changes at large
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1950 1956 1962 1968 1974 1980 1986 1992 1998 2004 2010

Deviation from average value, A°C (data base: ib.komisc.ru/climate)

Winter Spring Summer Autumn

Meteostation Choseda-Chard data
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The annual air temperature dynamic per 1965-2008 years period (A). The line is a common trend
of chanaes (v=0.05x-6.85; R?=0.18).
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Dynamics of average daily air temperatures leveled for 5 days in the study region (Vorkuta) (A.).
Changes of the Chll index during vegetation period for herbaceous willow forests class by
sensors data of different-season/different-year Landsat TM5 scenes. Keys: 2000 — 1, 2007 -2,
2009 -3 (B.).




The analisis of NDVI ;5 for 2000-2009 years by MODIS (Moderate-resolution Imaging
Spectroradiometer)

16 —days composites

Dinamic of NDVl
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Average ndvi, for 4 years



NDVI,,sx trends (B) for 4 years period the same resolution

SPOT-VGT

(KyopisKspot.vet)/ (KyopistKspotveT)

r=0.127




NDVI classes
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high negative
(B = -0.006)
low negative
(-0.006 <B < -0.003)
insignificant
(-0.003 < B < 0.003)
low positive (0.003 < 8 < 0.006)
high positive (0.006 < B)

© IB KomiSC UrD RAS



Area of poligons with NDVI,, . trends () for North Eurasia per 10 years period (2000-2009) (%o of area).

200 Regional scale

- E
60,0 - negatlve pOSItIVG - NS
50,0 - —-ES
WS
40,0 -
30,0 -
20,0 -
10,0
0,0 T T T 1
high negative (5 <-0.006) insignificant (-0.003 < £ <0.003) high positive (0.006 < j)
25,0 low negative (-0.006 < / <-0.003) low positive (0.003 < £ < 0.006) Statistical analysis of NDVI dynamics was
_ performed separately for the European part of
20,0 - North Eurasia scale Eurasia (E), West Siberia (WS), East Siberia (ES),
and North-East Siberia (NS) Olson et. all., 2011
15,0 1
10,0
5,0 B 4’/\
0,0 . ‘ ‘ ‘ | |
high negative (8 <-0.006) insignificant (-0.003 < £ <0.003) high positive (0.006 < j3)

low negative (-0.006 < £ <-0.003) low positive (0.003 < £ <0.006)

*E — Europe part, WS — West Siberia, ES — East Siberia, NS — Northeast Siberia



Classes

high negative (b<=-0.006)

low negative (-0.006 < b <= -0.003)
insignificant (-0.003 < b <= 0.003)
low positive (0.003 < b <= 0.006)
high positive (0.006 < b)

significance level
0,95 0,99
B B
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Ne 47-2012 Customer: «Murmansk land surveyor company"”
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ical survey of "Abez" and "Petrunskoe" reindeer herding pusters.
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Distribution of field monitoting sites









Changes near Ural mountains
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The temporal density cha
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The list of processed images.

nges of Ural forest

S

Scene Shooting time, Sun Sun
parameters | date GMT height | azimuth
L5168 _14 | 8.4.1988 06:50 30.5 159.9
L7 168_14 | 9.4.2000 07:16 31.6 167.3
L7 168_14 | 30.3.2002 07:13 27.5 165.9
L5167_14 | 4.10.2006 07:12 19.9 172.3
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Field calibration of model with «Fish eye»

Bipartite classification (forest density=
78,6 %)

Image of «Fish eye» view




Creating a model for evaluation crown density with remote sensing data
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An example of calculation and possible combinations of pixel data
between images. A — rare Larix low shrubs forests or sparse growth
of trees , B — the valley dark coniferous forests with dominant of
Picea obovata , C — fire 2000, D - — fire between 1988 and 2000.
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The comparing analysis of changes in differe"‘t,__}-ﬁc monstrated that density of tre
~crown of classes with low density groups changed in last years more intensively than in dense
lasses. More stable was classes with density more than 0.9, per observation period they are only a

little reduce feature. The analysis of contours of classes of rare forest demonstrated more
extensive growth of parameter.

The distribution of density classes and forest classes in
2002 year (numerator) and change of they relative areas
between 1988-2002 years (%0).

b | 1 Mlxed/Earlx and Plcea forests > .
> e (28 6%) with crown densnty 0:4-
"’\O 6%-located mainly on hlghe;,@r i
 lower S|tes ln border/wm’( 71 -
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1837 — Shrenk expedition (near Mezen noted permafrost layer)

1933 — Datskii N.G. expedition
(cited: Sumgin M.I. permafrost. L: AS USSR, 1934. 65 p.

1952 and 1986 — Archangelskii science centre data

Degradation of permafrost boder for 115 years near 45-50 km
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Thus a border between f.erest turrdra zones was ebservmg»as possrbleﬁarametemfor
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