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;*“* ' Brief Summary of Research AlIIlS

l)GIS and RS appliuction for
| environmental studies of Yamal
| 2)Calculation of NDVI
\3)Monitoring vegetation changes in
| tundra landscapes
4)Analysis of the vegetation
|| dynamics in the past two decades
[ (1988-2011).
//5)Data: Landsat TM scenes for 1988

2001 and 2011
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- Landsat imagery for Bovanenkovo
~ region in Yamal Peninsula, Russian
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Ilenu u 3a1a4n UCCIEIOBAaHUS :

1)IIpumenenune cpeacts I IC u qaHHBIX AUCTAHIIMOHHOTO
30HJAUPOBaHMS 3eMJIH (CITyTHUKOBBIE CHUMKH Jlanacat TM) s
MOHUTOPHUHIA OKPYKAFOIIEU CPEJIBI

2)IIpumeHuTh MeTO bl BU3yanu3anuu u I MC-kaprorpadupoBanus
TUT U3YUYECHHUS SKOJIOTUYECKOTO COCTOSHUS TYHAPOBBIX 3€MEIIb

3)3meHuanck au 3HadeHus1 naaekca NDVI (M cooTBETCTBEHHO,
COCTOSIHME PACTUTEIFHOIO ITOKPOBA) B IPEAECIaX TECTUPYEMOM
TEPPUTOPHH PETUOHA UccienoBanus 3a 1988-2011 ?

4)Metomonorndecku — kak ganHueie /IJ13 B coueranuu ¢ 110 ILWIS
GIS MokeT OBITh UCITOJIB30BAHO IS PEIICHHUS OCTABICHHBIX
BOIIPOCOB



Study Area

Geographic location: Yamal

' Peninsula, north Russia
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(a) Geographic location of Yamal
(b) Location of the study Peninsula Map J |
source: google.com area on Yamal s
(western coast). Source: B. Forbes
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-+ Specific climatic-environmental settings of Yamal $
27 i\
' Yamal Peninsula: geomorphology :
(1] . AR
. flat geomorphology, clevations < 90 m Landscapes of Yamal. i

Source: http://pixtale.net/

Processes:

®scasonal flooding,

®active erosion processing,
®permafrost distribution and
® cryogenic landslides formation

Landslides affect local ecosystem structure.
They change vegetation types recovering after the disaster.
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Yamal shrub tundra.
Source: www.novaonline.nvcc.edu/

apes of Yamal Peninsula

Dwarf willows. Source:
www.travelanguist.com
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' CyxoTpaBHasi BepeCKOBas

(Tynapa (Dry grass heath
/tundra)

Landscapes of Yamal

O Cyxast KoukapHas
COKO-ITyIIMLIEeBask TyHAPA
(Sedge grass tundra) KyCTapHHUKOBAasi TyHAPA

- Dry short shrub tundra

MoxoBas TyHApa charaym
(Sphagnum moss)
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KyCTapHI/IKOBO-OCOOBaH TyH/JIpa 3abonouenHas TyHapa (Wetlands)
(Dry short shrub sedge tundra)

KopoTko-KycTapHHKOBas TYHIpa P
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~ Methodology

Technical tools: The RS data processing was
performed in ILWIS GIS software: Fig.1

Research Method:

® Image interpretation ( Landsat TM scenes)

®NDVI calculation.

Producing vegetation indices has been done in

this research using mathematic calculation of

the channels: (NIR-VIS) / (NIR+VIS),

or a ratio for channels:

(Band4-Band3) / (Band4 +Band3).

NDVI values lie in the range of 0 — 1 and never

become negative or extend over 1, since NDVI
- 1s a linear algebraic function of these bands

Figure: 1. ILWIS GIS.
Source: www.ilwis.org/




Advantages of NDVI

Calculation of vegetation indices, especially and 1n this case

Normalized Difference Vegetation Index (NDVI), has become
one of the most successful, popular and traditional attempts in
biogeographical research methods.

NDVI has certain advantages over other vegetation indices or band
combinations:

©ONDVI is less depending on soil properties of study areca

ONDVI is less depending on the daytime illumination comparing to
simple red-infrared bands combination

ONDVI 1s well adjusted specially for the analysis of vegetation
properties

ONDVI can be indirectly interpreted from the objects colors, as
shown on the raster image



Worktlow

Data pre-processing

1. import .1img into ASCII raster format (GDAL). After converting,
each 1image contained collection of 7 raster bands

11.Pre-processing (visual color and contrast enhancement)

111.Geographic referencing of Landsat scenes, 1nitially based on
WGS 1984 datum: UTM (Universal Transverse Mercator)
Projection, Eastern Zone 42, Northern Zone W, (Georeference
Corner Editor)

1v.Crop of study area: the area of interest (AOI) was identified and
cropped on the raw 1mages. This area shows Bovanenkovo region
in a large scale and best represents typical tundra landscapes.

v.NDVI Calculation

v1.GIS visualization and mapping




TexHndeckoe UCIOJIHEHUE

Texunuecku, padboTa BKIOYAET B CEO0s CICAYIONIINE 1IaTK;

WCOOop, UMITOPT ¥ KOHBEPTALMA JaHHEIX (2 pa3HOBPEMEHHBIX
cuuMka Landsat TM Ha 1988 u 2011 r.r., COOTBETCTBEHHO)

W eopedepencupoBanre CHUMKOB JlaH car, H3HAYaILHO MMEBIINX
pedbepencuponanue dauncous WGS 1984: UTM (Universal
Transverse Mercator) npoekimus, Eastern Zone 42, Northern Zone
W, ¢ ncnnonp3oBanneM Georeference Corner Editor, ILWIS.

W Ipe-npoLeCCHHT U IpeaBapuTeabHas 00paboTKa JaHHbBIX

W(Co3/1aHMe BETHBIX KOMITO3UTHBIX CHUMKOB M3 3 CIIEKTPAIBHBIX
kaHanoB Landsat TM (multi-band layer & color composite)

WBrruncnenne nagekca NDVI

W[ UC kaprorpadupoBaHye U MPOCTPAHCTBEHHLIN aHAIIN3

VWAHAIU3 ¥ HHTEPIPETALNS PE3YIBTaTOB



|. Import and data conversion /
IMMOPT 1N KOHBepTaLKna AaHHbIX

Test area selection (Mask) / Jls1s1 BBIOOpa HY>KHOM TEpPUTOPHUHU ObLIa
HaJI0XKeHa Macka ¢ koopauHaramu 67°00°-72°00° B.a. - 70°00°-71°00°c.1.

BriOpaHHbIe CHUMKH HOKa3bIBatOT peruoH fAmana B 1988, 2001, 2011
3 Landsat TM images / 3 cryTHUKOBBIX CHUMKA Jlanacar TM:

- time span 23 years / UMEIOT BpeMEeHHY0 pa3Huily B 23-r (1988, 2001, 2011)
- summer months / BLIOpaHbI B JIETHHUE MECSLbI A1 OLICHKH PACTUTEILHOCTH,

- data conversion / n3HadaiabHbIe CHUMKH B (popmare . TIFF koHBepTHUpOBaHEI
B Erdas Imagine *“.1img”

Initial remote sensing data, left to right: Landsat TM 1988, bands 7-3-1; Landsat TM
2011, pseudo natural colors composite; Landsat ETM + 2001 bands 6-3-1.
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NDVI Calculation

To model the NDVI I used Map Calculation tool in command line of the
Raster Operations menu in ILWIS GIS, which enables to perform spatial
analysis and modeling by combination of queries, arithmetic expressions
and overlays of selected raster images. The NDVI was calculated using
following equation:

NDVI = (Band4 — Band3) / (Band4 + Band3),

where Band 4 i1s DN values of spectral reflectance in NIR (near infra-red)
and Band 3 1s DN values of spectral reflectance in VIS (visual).

The NDVI was calculated automatically in ILWIS GIS using arguments
of 1mages: Vegindex = NDVI (Band3, Band4). Two Landsat bands have
been used: Band4, containing red reflectance and Band3 with infra-red
reflectance: Vegindex=NDVI(TM 3,TM 4).

Other Landsat scenes were classified individually using the same method
scheme 1n ILWIS GIS in the same way described above.




Results / Pe3synbtaThl

1988 2001 2011
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The resulting images shows distribution of the vegetation over the
Bovanenkovo region within three (3) years: 1988, 2001 and 2011.

— The results for 2001 show that vegetation has very moderate overall
index, reaching NDVI value 0,50 as a maximal.

— The maximal NDVI values in year 2011 are 0.49,

— The maximal NDVI values in year 1988 was 0.76.

Comparison of these results shows gradual decrease in the biomass
values during the past two decades.




Discussion / 3aktoyeHune

©This research presented GIS based studies of environmental of Yamal

OThe study is technically supported by means of ILWIS GIS which
proved to be effective tool for spatial analysis

OPerformed analysis demonstrated changes in the NDVI during period
of 1988 — 2011, calculated on the on the Landsat TM 1mages

©The results show decrease in overall NDVI values for the study area,
which 1s caused by the environmental and anthropogenic factors.

©The results of spatial analysis are presented as 3 GIS maps illustrating
changes in vegetation based on the image analysis using NDVI.

©The calculated NDVI indicated biomass and can be also used as
indicator of “greenness” of the vegetation.

© Application of RS data is especially important for studies of northern
ecosystems, as it enables study of remotely located areas of Arctic

OGIS-based processing of the RS data ( Landsat TM) improves technical
aspects of the landscape studies and monitoring



BEIBOIEI

©MoHuTOpUHT U3MEHEHHUH JaHaIIa(TOB — BAXKHOE CPEACTBO IS OLIEHKH
AKOJIOTMYECKOM CTAa0OWIILHOCTH peruoHa. st 3Toro, mpoCTpaHCTBEHHBIM aHAINA3
PA3HOBPEMEHHBIX KOCMUYECKHUX CHUMKOB MeToiaMuu anroputMamu [ 'MIC
npeacTaBisieTca Hanoosee 3POEKTUBHBIM HHCTPYMEHTOM.

©Pabora nokazana U3MEHEHHE PACTUTEIPHOCTH B TYHIPOBBIX JIaHaIIapTax B
3a00JI04€HHOW MECTHOCTH 3a 23-JIE€THUN NPOMEXyTOK BpemeHu (1988-2011).

© JlanHbIe BKIIOYAIN CITyTHUKOBBIE CHUMKM Landsat TM, mokpeIBaroIue n-oB
Aman, Kpaitauit Ceep Poccun. O6pab0TKa CHUMKOB ObIj1a IIPOBEJICHA C
ucnoab3oBanueM MetogoB [ IC (ILWIS GIS).

OPesynpraTe MOKa3aau H3MEHEHH B 3HaueHusX nuaexkca NDVI ¢ 1988 mo 2011,
YTO MOATBEPK/IACT HATUUHE MTPOLIECCOB PA3pYIICHUS TYHAPOBBIX JAaHAIIA(TOB.

©Pabora mpogeMOHCTpUPOBaJIa YCIEIIHOE IpUMeHenre MeTooB /133 u
npoctpancTtBeHHOTO [ MC-ananu3sa, 3(peKTUBHBIE 1711 MOHUTOPUHTA TYHIPHI.

OIlpencraBiaeHHbIN KeC MPOAEMOHCTPUpOBa ycnemnoe npumenenne ['1C-
TEXHOJIOTUH JJ1s1 00pa0OTKH TAHHBIX CITYTHUKOBBIX CHUMKOB JIJISI ©3YUYEHUS
M3MEHEHUM TYHIPOBBIX JaHAIIA(TOB
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Thank you for attention
Cnacnbo 3a BHUMaHUe
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