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Comprehensive Assessment for Change of Ecological
Environment in Qinghai-Tibet Plateau Based on
RS/GIS and AHP-GPCA Model

ZHANG Ji-cheng, PAN Xin-chun

(National Oceanic Consultation Center, State Oceanic Administration , Beijing 100860, China)

Abstract: Based on the comprehensive statistical assessment model with analytical hierarchy process and global
principal component analysis (AHP-GPCA model) and RS/GIS, the changes of ecological environment in Qinghai-
Tibet Plateau from late 1970s to 2000 were comprehensively assessed, and then the change of ecological environment
and its spatial distribution were discussed. The assessment units were county and river basin, the assessment
indicators were temperature, precipitation, normalized difference vegetation index (NDVI), glacier density, marsh
density, lake ratio, population density and desertification ratio. The results showed that the change of ecological
environment in Qinghai-Tibet Plateau was strong from late 1970s to 2000, and the environment of most counties
deteriorated; the area of environmental deterioration in serious and middle levels were 31. 8% of the total area of
Qinghai-Tibet Plateau, and the area in light level were 14. 5%, and the area of environment improved was 14. 5% ;
the three principals were desertification ratio, glacier density and NDVTI by global principal component analysis, and
the accumulative contribution rate of them was more than 70% , so they could stand for the above eight assessment
indicators; the river basin with serious environmental deterioration was mainly heartland of Qinghai-Tibet Plateau,

Tsaidam Basin and the zone around Qinghai Lake, the most serious was Golmud and the most improved was
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southeast areas of Tibet; the change of ecological environment showed the multi-level structure from the edge to

heartland and the extreme development trend to different directions; the counties with the ecological environment

improved mostly distributed in the regions with glacier concentrated, and the local climate, ecological environment,

change of water resource in part counties were very complicated under the influence of glacier change from late 1970s

to 2000. Finally, the advantages of comprehensive assessment with AHP-GPCA model and RS/GIS were discussed.

The method could give consideration on both subjective and objective weights, decrease the duplicate information,

and visualize the results.

Key words: AHP-GPCA model; RS; GIS; change of ecological environment; comprehensive assessment; Qinghai-

Tibet Plateau
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Fig. 2 Change of Ecological Environment in Qinghai-Tibet Plateau from Late 1970s to 2000 in County Scale

?1994-2015 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



438 33

250 km

R 5
a5

=i = [E S

T L A

(LHPCA  AHP

AHP-GPCA AHP  GP-

?1994-2015 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



4 s e RS/GIS  AHP-GPCA 439

=2 Al 0
H=Em A

Fig.5 Effect of the Third Principal on the Change of Ecological Environment
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