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Table 1 The relation between vulnerability and grade
T Bessb 58 e o e
Index type Vulnerability No vulnerability vulnerability vulnerability vulnerability
/N R 25 Level 13 12 1174 Vg
The smaller, the 75 H Bound <8 [S1:S2] [S2.S3] >83
more excellent type HEE Alarm Jo None %% Light FE Middle T Severe
B 7 25 Level I 2% 1B 114 Vg
The bigger: the 75 Bound >R [Rz:R1] [R3:Rz] <R3
more excellent type HE Alarm FHE None % Light 4 Middle H Severe
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Table 2 The right value and the eco-environmental vulnerability indicators in Mingin oasis
Hirlz HENJZE O D AR R UL Er=panaa(c] PR
Aim layer Rule layer (Weight value) Index layer(Weight value) Index value Character
C1 &R & (mm) (0.0548) 129.1 A
Rainfall
Co KSR 3 (2) 0. 1456) - .
Water resources using ratio
HIRARY 3
B ATHRA Co AR (m®/ X 0. 1009) :
Water resources system . . 455 0
0.45123 Resources quantity per capita
Co TR AEHRY (m) 0. 4033) . .
Water table depth o
Cs H KL (g/L) (0-2954) 6 '
Groundwater mineralization degree
Co FAMIECO. 2583) . s ,
Dryness degree ’
SEEX:
B SPLAR Cr AWFHL R/ 4) 0 1047) . .
Environment system F < ds (d/ )
0. 11907 rostfree days(d/a
Cs WARRRI(KR/4E) (0.6370) 57 i
A AT Days with sand dust devil(d/a)
Environment Co h5K 14t Lk 8 ( %6) (0. 4622) 368 ‘
The proportion of salinized soil ’
Co A HLC0- 11303 . .
Reclaimed soil exponent ’
R RS ; ;
B FHTRAA Cuth AR 0. 3162) i
Soil resources system Sand 0.75 v
£0. 16897 and exponent
CaBi (%) C0- 0467 202 A
Meadow coverage degree '
Cuobkit a8 (76) (0. 0615 . \
Forest coverage degree B
Cu N E (N /km®) 0.5936) 30 .
Population density
) Y-
B ALTHAA Cis A GDP(5E/ A) (0. 17103
Artificial interfering system GDP apita( Y uan/ capite 2894 A
0. 26097 per capita(Yuan/capita)
Cuk RS B/ A) (0-293) Jo1s A

Average farmer income per capila(Yuan/eapiia)

PR N YN O RN YN L)

Note: * The bigger: the more excellent type; ¥V The smaller. the more excellent type-
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Table 3 The assessment criterion of eco-environmental vulnerability indicators in Mingin oasis

B UK T SEHFEHR Ration index
System Sensitivity factor T T class M2 1 class Mg 1 class N2t IV class

C1 1000 800 400 200
(op) 30 40 65 100

B1 Cs 1700 1365 870 624
Cu 4 6.5 11 15
Cs 1 2 3.5 4
Cs 1 1.3 2.8 10

B: C7 230 209 167 150
Cs 5 13 28 35
Co 0.1 0.15 0.25 0.3
Co 0.15 0.24 0.38 0.45

Bs Cu 0.2 0.35 0.6 0.7
Crz 0.5 0.4 0.29 0.2
Ci3 0.4 0.34 0.22 0.16
Cus 10 18 53 80

Bi Cis 9609 8174 5304 3869
Cis 3280 2900 2140 1760

®4 REBFMESHERBETFNETEFRXERE

Table 4 The relevant level for eco-environmental vulnerability assessment indicators in Mingin oasis

EX UK T 153 I 2% Vg R
System Sensitivity factor I class II' class Il class IV class Grade
C1 —0.0464 0.0021 0.0114 0.0040 M2k 1 class
Co —0.1237 0.0109 0.0420 0.0171 Mgk 1 class
B C3 —0.0789 0.0067 0.0418 0.0262 Mg I class
C1 —0.3181 0.0313 0.0320 0.0921 Ngg IV class
Cs —0.2443 0.0118 0.0222 0.0333 Ngg IV class
Cs —0.0566 0.0002 0.0024 0.0072 Vgt IV class
B2 Cr 0.0090 0.0001 0.0010 —0.0212 M2k 1 class
Cs —0.1413 0.0023 0.0040 0.0140 Ngg IV class
Co —5.1E+14 0.0072 0.0167 0.0465 Ngg IV class
Cuo —0.0164 0.0037 0.2314 —0.1027 Mgk 1 class
B3 Cu —0.0926 0.0020 0.0053 0.0305 Ngg IV class
Ci2 —0.0126 0.0002 0.0070 0.0082 Ngg IV class
Ci3 —0.0200 0.0003 0.0220 —0.0010 M2k 1 class
Cu —0.2540 0.0120 0.0704 0.1549 N IV class
B Cis —0.0598 0.0062 0.0229 0.0310 N IV class
Cus 0.0677 0.0019 0.0169 —0.1090 M2 M class

2) M KB BT B IR AT TR BEE SR PP 4 R i D e YR A R D AR R
SRMEsa e, KNI, RS BUESIE MR A R RS B T, 2Ok fIRE. BT
BER NS . REVGRNAESII G YEROL AR SRR, WAL R XA SR sa Ve PP $2 43 1
PR 4%, BRERE A5 —Fhey B M E X AR —E R E.

3)o A BRI o AT M R B 2R S R
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Table 5 The result of eco —environmental vulnerability assessment in Mingin oasis

K;(Po) T4 |13 I 2% I\é& i IR FR
K I class I class Il class IV class Grade
JKEEIR Water resources —0.811 0.063 0.150 0.173 0.173 I\
PR35 Environment —0.189 0.003 0.007 0.000 0.007 1l

- HFFIR Soil resources —5.12E+ 14 0.013 0.263 —0.018 0.263 1
ATLFH Artificial interfering —0.246 0.020 0.110 0.077 0.110 I
AR —5.12 g+ 14 0.099 0.530 0.231 0.530 1

Eco-environmental vulnerability
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The ecological environment vulnerability assessment
with fuzzy matter-element model in Mingin oasis

ZHANG Xin, CAI Huan7jie; WANG Hua—qi
( College of Water Conservancy and Architectural Engineering, Northwest A & F University, Yangling, Shaanxi 712100, China)

Abstract ; According to the use of the status quo of water resources: environment and land use the vulnera-
bility of ecological environment in Mingin oasis is assessed with quantitative analysis- Based on the analysis of
impact factors of the ecological environmental of Mingin; a fuzzy matter-element model is established for the
Mingin oasis eco-environmental vulnerability evaluation on the basis of the theory of fuzzy, AHP and matter-ele-
ment > in which some indices are taken into consideration, such as water resources, environment land resources
and manpower interference and so on- The results show that the ecological environment vulnerability is in Ml
level in Mingin oasis, which is very fragile- Simple and easy to calculate, the method provides a new way of
thinking for the vulnerability assessment of the ecological environment in arid regions of Northwest China-

Key words ; fuzzy theory; matter-element topology aggregation; AHP; ecological environment vulnerabili-

ty; Minqin oasis



