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On eco-security evaluation in the Tumen River region based on RS&GIS

NAN Ying ", JI Zhe,FENG Hengdong, ZHANG Chongchong
The Department of Geography, Yanbian University, Yanji 133002, China

Abstract: Global change and problems related to sustainable development have increased to the point where they have
become the core of a wide variety of scientific research all over the world, with research related to ecological stability having
become the most important part of resolving these crucial issues. Past research related to ecological stability had no widely
used and accepted methodology and lacked repeatability and consistent tactics. Therefore, techniques required for research
related to regional ecological stability need further study and exploration. The Tumen River serves as a border between
China and North Korea and for 15km, North Korea and Russia. This study of the Tumen River region primarily used remote
sensing images and related statistical data to develop an evaluation index system which included 22 evaluation indices and
was established based on a proportional specimen resistance (PSR) model. Using the index system, the analytic hierarchy
process was used to assign weights and then an ecological stability index (ESI) was computed ; the ESI values were divided
into 5 grades and used to spatially assess the ecological stability of the Tumen River Region. The results show that the
ecological stability of this region primarily falls into grade IV which indicates that the regional is generally ecologically
stable, with grade V being the most stable and secure. The spatial areas of land classified in each grade were ranked as
follows: IV>I> V> >1 with the percentages of 49.56% , 33.89% , 9.14% , 6.48% , and 0.94% of the total land
area in the Tumen River Region in each rank, respectively. The ESI revealed some significant spatial differences; the
ecological stability was high in the east and west but was low in the middle of the region. Based on topography, areas with a

high ecological stability grade were concentrated in the flat plains and valleys while areas with a low grade were concentrated

BEWE AR A KPS TITH (41071333 ,41110006)
We#m B #3:2012-05-07; &iT B #:2012-09- 11
# MIRFEH Corresponding author. E-mail ; nanying@ ybu. edu. cn

http ://www. ecologica. cn



15 11 MR AR TR B B ARG EN O X A A2 2 4791

in the steep hilly areas at higher altitudes. Areas strongly affected by anthropogenic activities were in the low ecological
stability grades. Also, the mean ESI and the ecological stability grades were counted and analyzed based on administrative
divisions. The ecological stability and the structure of the grades varied from city to city and ranked as follows; Hunchun >
Tumen > Antu > Wangqing > Yanji > Longjing > Helong. There were also some differences in structure of the ecological
stability grade of every city. The differences were primarily caused by serious human impacts and some natural factors so the
ecological stability was low in some residential areas and some areas around traffic routes. But in some cities or counties the
ecological stability was better than expected because the environmental protection policies and measures were relatively well
implemented in these cities. So, it is necessary to pay attention to the policies related to ecological protection to ensure the
ecological stability of the region which can also promote sustainable development of the region. Generally, in Tumen River
Region, the eco-environmental quality was good, the ecosystem services were stable and the ability of the ecosystem to deal

with stress was high. Also, there were rare negative ecological issues and ecological disasters in the region.

Key Words: eco-stability assessment; remote sensing and GIS; PSR model; Tumen River Region
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Table 1 Evaluation index system of ecological security

Hir2 e o1 Eitay =~ FETE] BRI &
Target layer Criterion layer Code Index layer Trend Data source Weight
NGRS RS cl UNEE:Ji4 | it HdE 0.0183
TEELESI(A) 645 P(B1) 2 Wi fb ] it 0.0116
c3 BT i i) S EdE 0.0136
C4 PO TG R AL At A | GeitEdE 0.0223
cs Tl 5377 % i | ESNaRSEr T 0.0080
c6 TH [ R i 1] LR 0.0435
c7 IR M i i) LR 0.0461
ABRE cs8 HJE AV 8L o] DEM 4 0.0549
T6HR S(B2) 9 SO R 1E[H] TSR A 0.0497
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H sz N2 R4 fahn)2 EET0 B ke s &
Target layer Criterion layer Code Index layer Trend Data source Weight
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C12 ARSI IEm T R A 0.0782
C13 G/ 1E[4] TSR A 0.1163
C14 AR Em pUMIE e/ 0.1036
A 2 cl5 PN 1 Sy vy ik a1 0.0427
1645 R(B3) C16 Tl A 2 5 A 1E 4] geitEdE 0.0650
c17 Tl AKHERGA bR 1E[7] StEdE 0.0627
C18 F MU ALK 1E[H] gEitEdE 0.0437
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Table 2 Some Indexes explanation
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Table 3 Standard of value assignment
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Table 4 Results of eco-security assessment
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