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Research area location

- Bovanenkovo "supergiant” gas field, In Central Yamal
peninsula, Russia
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- Bovanenkovo gas field was found in 1971
-1987-1988 construction phase began

- Extensive offroad traffic untill mid 1990’s
- Road network build in mid 1990’s



1) What are the combined environmental and social
Impacts of gas activities on reindeer rangelands in
Bovanenkovo region?

2) How can remote sensing be combined with other forms
of ecological, social, geographical and local knowledge
data?

3) Monitor the changes and build up remote sensing based
chronology of industrial development in the Bovanenkovo
gas field

4) Which natural land cover changes appears in the region



Remote sensing imagery

Satellite Sensor Acquired Resolution
LANDSAT MSS 28 July1984 70 m
LANDSAT TM 7 August 1988 30 m
SPOT 29 July 1993 19 m
SPOT 19 July 1998 20m
ASTER VNIR 21 July 2001 15m
Quickbird-2 Panchromatic 15 July 2004 0.63 m
Quickbird-2 Multispectral 15 July 2004 24m
GeoEve 15 August 2009 1.65m
LANDSAT + ETM/7 19 July 2010 30m

LANDSAT TM 14 July 2011 30 m




GIS database:

- Road network

- Offroad vehicle tracks
- Pipeline network

- Quarries

- Other infrastructure
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Tahle 2. Capacity v detect different imp acis {t\llydmca.ﬂmn exploration in Bwanmﬂmvn./*\?ata on $oil contamination are from Yarandei oil #ﬂ in

SDci::i-::_l\tuml Ground truthing  Guickbird-2 u:a.uic/mig;z ASTER Spot  Spot Land== La:n a\m
¥

Imnpract =ur Fanchromatic  Multjspectrd TERRAWMIR Panch. Multispec. ETRAT
Small scale < 0,09 ha | |
Soil cortamination® XK XX - - - - - - -
Remowal of top =oil and wegat gion WU KM WU WX X X | - -
Industris waste:
- et NN X X - - - - - -
-glass WX X - - - - - - -
- concrat e HHH KM XK X - - - - -
- wood HHX NMX X - - - - - -
Single off -ro=d wehicletrack K K WU WX X X | - -
“egetation changes:
- shrubsto graminoids X XK X M X - - -
- pedland to graminoids < X WM X WX X - - - -
- rewegataed bamen ground [%— HHN X MM - - - -
Fipdina= KKK KKK HHK KK X - - - -
Foverlines WU KM HK | - - - - -
Orilling towers HHX HHH HHX W X X - - -
Trucksrviehicles HHN HHN XK X - - - - -
Mediumscale>0.1ha-<1ha
Rozd= MUK MK XX MK KN MK HHK X XX
Multiple off -ro=d tracks XX XN HHX M N XX KN X X
Concra e pawed yards and roads WU KM WU WX KM K WX | |
“egetation changes:
- shrubsto graminoids XK XK X HX X - X X X
- pedland to graminoids KK HHN X WX X - X X X
- rewegataed bamen ground KK HHN X MM M - | X |
Barren ground on industrid sites HHX KM HHX HHX KN KX KN X X
Rewegeta ed are=s X K X WX X X | | |
Barrmcks & built up areas HHX HHH HHX W KN X KN X |
Wirter roads HHX X HNX KHX NN X X X X
Large scale = 1 ha
Remowal of top =oil and wegat gion WU KM WU WM KM K WX WX WX
“egetation changes:
- shrubsto graminoids HHNH HHN X HHN XM XK KX HX KX
- pegland to gramincid=s HHNH HHNH X WX W WK WX WX WX
- reneegat aed bamen ground XK HHH X KN KN KX KN W KN
Production and wor ker s=ttlerment= KK WM WU WX KN WK WX X |
Cluzrries ]{I MK XK ]{]{ XK MK HHK HX XX
Impoundment waer bodies KK WU HHH HHN KM WX WX

Kumpula, et. al. (2010). (A\V/Ctlc) Kumpula et al. (2(\{7’(2) (Remote sensing) \/
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Background satellite data:
Landsat TM 7.8.1988

= Landsqat MSS 28.8.1984
USGS, NASA Landsat Prog
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Table 3. Estimations of the spatial extent of industrial mmpacts. Satellite 1mages used are
Landsat MSS/TM/ETM. SPOT, ASTER VNIR. Quickbird-2 and GeoEvye.

Satellite/year MSS TM SPOT SPOT ASTER Quichird-2 GeoEve/ETM  TM
Form of activity 1984 1988 1993 1998 2001 2004 2010 2011
Buildings & vards km” 04 0.6 1.9 19 21 54 98
Main roads length km 2 49 80 81 81 154 212
Road area coverage km’ 0.6 18 29 3 3 58 8.0
Sand quarries km’ 1.8 35 35 35 43 6.6 9
Pipeline right of way km 16 16 103
Pipeline corridor km’ 0.6 0.6 44
Railroad km 59
Railroad area coverage km” 36
Off-road track length km 38 348 380 410 590 2,400 2989 3,136
Off-road track area coverage km’ 3 14 16 17 24 44 49 54
Disturbed vegetation 1988—2011 km” 19 03
Airport km’

Visibly affected area km® 70 320 375 420 440 451 509 836
Permanently changed area km’ 28 59 84 8.3 8.9 15.4 36.1

Kumpula et al. (2012) Remote sensing



Impacts of Bovanenkovo gas field to
brigades 2, 4 and 8 of Yarsalinski sovhoz:

Brigade 4.
e Summer pasture July-August 1019 km?
« 300 km? in Bovanenko gas field affected area

Brigade 8:
« Summer pasture July-August 796 km?
« 295 km? in Bovanenko gas affected area

Brigaded4 Brigade8 Brigade2

area affected 2004 km® 725 200 29
area affected 2010 km® 228 240 29
area affected 2011 km” 300 295 147

Area of summer pasture km® 1019 796 1208




