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1
Tah 1 The index system of regional resource and environment security assessment and the gradation criteria
1 2 3 4 5
¢ /km?) (Dp) 500 400 300 200 100 [39]
(%) (Dy) 500 400 235 120 070 [41]
(Cp) (%) (Dy) 30 25 20 15 10
(%) (D) 80 70 55 35 20 [43]
(%) (Ds) 80 70 50 30 20 [39]
B (kg/ha) (Dg) 600 550 450 300 200 [41, 43]
) (kg/ha) (D7) 40 35 25 15 10 [39]
(t/km?) (Dg) 4000 3500 2500 1500 1000 [39]
SO, (%) (Dy) 74. 45 65 64 5684 48 04 39 24
(hm?) (Dyo) 0. 040 0.053 0.067 0.080 0. 100 [39]
(m*) (Dip) 1000 1350 2000 2650 3000 [41]
(Cy) (%) (Di2) 10 30 50 70 90 [43~45]
(%) (Di3) 30 35 40 45 50 [42]
(%) (D) 350 425 50.0 57.5 650
P (%) (D) 40 60 90 125 150 [41]
(o) (%) (Dis) 80 8 925 97.5 100 [41]
%) (D7) 50 70 80 90 100 [, 43]
GDP ( ) (Dig) 10000 25000 50000 80000 100000 [41]
C ) (D) 5500 7500 10000 12000 14000
(Cs) C ) (D) 1500 2000 3000 4500 6000
(%) (D21) 20 30 50 65 80 [41]
R&D (%) (D22) L0 L5 30 50 60 [41]
(Bs) (Co) C ) (Do) 3 6 9 11 13
GDP (t/ GDP) (D) L50 125 0.75 0.30 0 10 [39]
(C» (/> (D2s) 100. 0 119.3 138 7 158 0 177. 3
“ 7 ; SO, =1— SO, 1 5
§ . . ( ) L3t 5
SO, (2000~2008) ¢2010
— s SOz, 1999 2009 2000~ 2008

33
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DO a “ ? «C 1 ) Sit s “ ”
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, Tab. 2 The index weight coefficients of each province
A=W « R= (ai, ay, as,
ars a- )D , W = (wl . W, Dy 0. 000528 0. 002036 0. 000831 0. 000578 0. 039706
D, 0. 004309 0. 027591 0. 108071 0. 062275 0. 038942
Wiyt W) Ds 0000332 0002446 0. 001299 0. 000648 0. 039513
’ ’ Dy 0. 018931 0. 015172 0. 028441 0. 006909 0. 040256
A\ Ds 0028269 0 026264 0 011483 0 014241 0. 039323
. Dg 0. 021087 0. 015345 0. 008166 0. 008171 0. 040556
D; 0. 015982 0. 008178 0. 003115 0. 019123 0. 040572
’ Dg 0. 083799 0. 009227 0. 004577 0. 050012 0. 039423
’ S ( Dy 0. 025137 0. 031673 0. 020623 0. 055679 0. 039059
5 ) ° Dio 0. 001025 0. 001044 0. 001013 0. 001774 0. 039400
Dn 0. 029331 0. 032756 0. 013036 0. 016182 0. 039105
y Dy 0. 020422 0. 002743 0. 002639 0. 034072 0. 040041
Dy 0. 000310 0. 002717 0. 001756 0. 002015 0. 039815
Dy 0. 015788 0. 019398 0. 018736 0. 010398 0. 039734
° ’ Dys 0. 002356 0. 092684 0. 050488 0. 102109 0. 040470
Dis 0. 027611 0. 010354 0. 032038 0. 040800 0. 041250
N N D7 0. 010239 0. 003437 0. 012715 0. 015625 0. 040218
Dis 0. 214723 0. 227232 0. 209284 0. 192654 0. 040753
Dyo 0. 102635 0. 094668 0. 092653 0. 091103 0. 040459
Dy 0. 066689 0. 088542 0. 092801 0. 068141 0. 040406
° Doy 0. 001410 0. 001821 0. 002568 0. 011215 0. 039838
20 Ds» 0. 112906 0. 067171 0. 012989 0. 020086 0. 040529
4. 4 Das 0. 150613 0. 143079 0. 186659 0. 090745 0. 040789
4 41 Dy 0. 004097 0. 023682 0. 006733 0. 035957 0. 039489
Dys 0. 041471 0. 050742 0. 077286 0. 049487 0. 040354

S 1999~2009
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Tah 3 Integrated assessment results of resource and environment security
of five provinces in mountainous area of Southwest China
1999 0. 700394 0. 174716 0. 033067 0. 032566 0. 059257
2000 0. 686995 0. 198341 0. 036112 0. 023555 0. 054997
2001 0. 665996 0. 233752 0. 024876 0. 022846 0. 052530
2002 0. 626659 0. 251413 0. 046748 0. 021719 0. 050700
2003 0. 635105 0. 241857 0. 053355 0. 020950 0. 048733
2004 0. 588202 100% 0. 219158 0 0. 120820 0 0. 027685 0 0. 044135 0
2005 0. 581558 0. 182429 0. 164393 0. 032154 0. 039466
2006 0. 506914 0. 193669 0. 222751 0. 039916 0. 036750
2007 0. 442443 0. 220192 0. 136750 0. 164635 0. 035980
2008 0. 350627 0. 331174 0. 114888 0. 070006 0. 133304
2009 0. 335691 0. 305856 0. 097168 0. 123387 0. 137898
1999 0. 803067 0. 066524 0. 080365 0. 038008 0. 011956
2000 0. 674216 0. 222190 0. 063077 0. 029964 0. 010552
2001 0. 590659 0. 237473 0. 113256 0. 048521 0. 010092
2002 0. 478287 0. 321227 0. 126285 0. 065716 0. 008484
2003 0. 388030 0. 364768 0. 171963 0. 067061 0. 008178
2004 0. 330282 45% 0.333296 18% 0. 248633 27% 0.079611 9% 0.008178 0
2005 0. 327165 0. 224509 0. 369729 0. 070388 0. 008209
2006 0. 301856 0. 200423 0. 332368 0. 157175 0. 008178
2007 0. 263957 0. 115430 0. 339807 0. 244228 0. 036578
2008 0. 206010 0. 185844 0. 218541 0. 249209 0. 140395
2009 0. 104533 0. 288885 0. 177849 0. 256775 0. 171958
1999 0. 793001 0. 098049 0. 049156 0. 014659 0. 045135
2000 0. 764243 0. 110155 0. 034475 0. 058395 0. 032732
2001 0. 654804 0. 219655 0. 018171 0. 065883 0. 041488
2002 0. 599988 0. 256123 0. 037753 0. 066641 0. 039495
2003 0. 502205 0. 293057 0. 096286 0. 041336 0. 067116
2004 0.380724 55% 0351432 27% 0159331 18% 0.040549 0  0.067964 0
2005 0. 333501 0. 347347 0. 209105 0. 038382 0. 071665
2006 0. 269294 0. 333667 0. 300023 0. 040760 0. 056256
2007 0. 218383 0. 233813 0. 330791 0. 155619 0. 061393
2008 0. 168471 0. 325443 0. 240531 0. 261108 0. 097100
2009 0. 137661 0. 211594 0. 261502 0. 193436 0. 195807
1999 0. 837360 0. 010457 0. 013148 0. 070581 0. 068455
2000 0. 837347 0. 009348 0. 016057 0. 041952 0. 095295
2001 0. 837341 0. 009088 0. 019109 0. 054646 0. 079817
2002 0. 817253 0. 035442 0. 010589 0. 006523 0. 130193
2003 0. 749422 0. 099988 0. 020682 0. 012059 0. 117850
2004 0. 617745 100% 0. 228950 0 0. 013381 0 0. 022765 0 0. 117159 0
2005 0. 613937 0. 205707 0. 048078 0. 015396 0. 116882
2006 0. 571759 0. 212355 0. 089245 0. 010035 0. 116606
2007 0. 483183 0. 199282 0. 142985 0. 051170 0. 123381
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2008 0. 475258 0. 173053 0. 079106 0. 140555 0. 132028
2009 0. 463982 0. 161079 0. 097740 0. 066845 0. 210354
1999 0. 437342 0. 127884 0. 060621 0. 085699 0. 288057
2000 0. 434510 0. 108644 0. 058818 0. 116011 0. 281620
2001 0. 414282 0. 118984 0. 090189 0. 101330 0. 274819
2002 0. 398915 0. 134167 0. 070452 0. 107647 0. 288422
2003 0. 384365 0. 122156 0. 116152 0. 097363 0. 279567
2004 0. 360135 64% 0. 090892 0 0. 142044 0 0. 124607 0 0. 270245 36%
2005 0. 322780 0. 127737 0. 136559 0. 098546 0. 318916
2006 0. 267881 0. 137553 0. 175486 0. 107044 0. 312036
2007 0. 251576 0. 098225 0. 202393 0. 144663 0. 303143
2008 0. 246278 0. 101295 0. 200587 0. 133318 0. 318523
2009 0. 243425 0. 092431 0. 187635 0. 148262 0. 328247
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Quantitative assessment of resource and environment security .
A case study in mountainous areas of Southwest China

ZHANG Ji-fei"?, DENG Wei', LIU Shao-quan'
(1. Institute of Mountain Hazards and Environment, CAS, Chengdu 610041, China;
2. Graduate University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract; This paper takes mountainous areas of Southwest China (Guangxi Zhuang Au-
tonomous Region, Chongqing Municipality, Sichuan Province), Guizhou Province and
Yunnan Province, which are regions bearing huge pressure of resource and environment,
as the study area. According to the Pressure-State-Response model, the integrated assess-
ment index system of resource and environment security was established. Using the entro-
py weight and fuzzy synthetic evaluation method, the general situation of resource and en-
vironment security of each province from 1999 to 2009 were assessed quantitatively. The
results are shown as follows. (1) The integral security level of the study area was lower,
though the development of resource-environment system of each province showed positive
momentum. (2) Yunnan had the highest holistic resource and environment security level,
followed by Chongqing, Sichuan, Guizhou and Guangxi. (3) The degree of membership
curve of each province presented a convergent tendency since 2006, which indicated that
the mountainous areas of Southwest China made some progress during the period of the
11th Five-Year Plan (2006~2010), but the whole region has not got rid of the develop-
ment model of seeking temporary economic growth at the expense of the environment and

resources.

Key words: resource and environment security; assessment; mountainous areas of South-

west China



