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Fig.1 Hierarchical structure of geo—environment vulnerability assessment for mineral development in Qinghai Province
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Table 2 Statistics of classification for vulnerability
assessment attribute maps of different geo—environments

1%/% | 0%% | W% | N%%
HOE o] AP 33.87 12.67 33.3 20.16
IR AT i 1.37 1.54 75.80 21.3
ARG IE ] i 435 16.89 38.74 40.03
U Vb EAL 13.07 12.46 68.33 6.14
R - Hh AT 37.2 0.00 0.89 61.91
KR 32.92 35.13 12.88 19.07
B WL AW 17.97 65.40 13.47 3.16
FHbER T 71.57 14.62 8.31 5.50
H = 20.03 78.65 1.26 0.06

L H WA S 720000 km?,
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Table 3 Areas of different geo—environmental

vulnerability grades
o ST TH AR
o 7l /km® 1%
I HFTERSERE S5 H:/1NM0.0 ~ 0.3) 91440 12.7
I HEFERSERE S HERIN0.3 ~ 0.4) 180000 25.0
M Mo PTASERGESS M P 550.4 ~ 0.5) 187200 26.0
IV HbFTPABERESS PEAL R 0.5 ~ 0.7) 208080 28.9
VUSSR 0.7 ~ 0.9) 53280 7.4

x4 RFEEMEERFITE RS TS H 8 RIEREF
Table 4 Rank order of geoindicators based
on histograms of attribute maps

I E B3 FAH A RIE AL HOF
1%

VAL 7447 1
R T A5 61.91 2
KEFR 41.95 3
AR W, AR 27.63 4
+ R E L 13.81 5
iz 1.32 6
K A B AT A

TG 78.77 1
PR 97.10 2

F 5 1R#E SMCE of ILWIS i E &)
B E R RIMNEESE T M IS TRIE
Table 5 Weights of assessment geoindicators of Qinghai
geo—environmental vulnerability based on SMCE of ILWIS

S IR IR ] Fep 0.33
AHTIERTIE | et 0.67
KR 0.16

+Hv b 0.41

MRk EfERE | EHEREik 0.06
MR 0.03

B, W, AR 0.10

RS UTTRSIA 0.24

@ Ali Sharifi, Marjan van Herw ijnen, Spatial Decision Support System, ITC.2003.

® Handout of elective course Module 9—Spatial Decision Support Systems and Multi Criteria Evaluation Technique.ITC, 2003.



ERE S KR

SRR A FE T GIS 2l 25 (0] 43 B (SMCE) Y 75 ¥ 48 4 77 98 R 25 b 5 B9 58 g 33 23 521

BB s R RS IO S0 B B 0 K, Wi R 1 AR AR AL
S 1 AR bR j PR

4 R

T A Hb ST PR 59 M IE AN A G R (3 3) R W] X
i1 IR 55 55 M A NN b X 4 X R 37.79% ; b T ER
5 M 55 M v A A L IXC 269 ; T BB G 55 1R 45 R Y
X7 36.3%, H1 AT DL | S A b7 i 4 DX Il o B 5 G 55 1k 44
K, 3X TR A b BT PR BE S ORI 24 75 1 48 A S & T R
', REBE BRI K, R RA I KT SRE A
X (13) ALARE DX (1) Sk ARdL i X an) BL R AR L
(112) DX® 3t Jo7 B 55 i 3555 4 0 A O, 7Kk % 900 e | b T e
NG 2, AEZUMAT 3250 7 IR S ah R 4 b | BRIV A4
I b BT P A 5 /N AL A B R R B AR R IR Y
AW R, LR A N 2 0 Sl 5 A B 5 S BT R E 4 B
I AN WA R B AT R VL TR Sk b X b B PR R

T S5 P A0 {EL 4 M s RTT SR b i A 3 3t v e R
b DX A i J5E PR I3 3 B R T N A B A N I s R
IR,

5 SR

(1)LIWIS ¥ 11 SMCE Y B BT 2 7 78 2 IR 45 1 3k
Tilt b= A4 DXt R PR B MG 59 M4 AEARIRBESE P, BT 3
T HHEN 9 A>3 B PEr HE FR , 7E 2 kN 2 5] 53 BT (SMCE) 21
WHHE SN 6 ILWIS 58T 1847 SMCE i3, al LUAE#
D5 B DR R AT DX B S R 1 2 ) 4 BT PEAN A5 SR [l
7] AR 5 s v ] 2 8 S R

()A R FE 25 R W] | KA B A0 ™ J I R IT 50
by DX HC b o P A Y s R Ak A Tk K
WOl TlT 0 2 e — fE B LR AR, R RS — s
Hb T PR (K 2 S AHDCIC %3 ) S 7 RO k. SR BRI
L5 R R U Bl o e R Z I W B R & BOKE 7 7 B R T
S VA B oAt A I00IF S 31 R 4 T A X R R R R ) =2

2 A T A B I 55 1 25 A vE ¢ 1R
T —dtE L Z S BT —YHe R R X —BEER AN ST — 2 R X, B3—R eI AL &m0
— YR TFRIX IS8 ARG 2 &R R 5 IX I BRI 2 &80 —g0n 5 X

Fig.2 Map showing geo—environmental vulnerability assessment in Qinghai Province

11— First—class polymetallic mineral potential target area of the northern Qilian Mountains; 12— First—class gold potential target area of surrounding areas

of Bayan Har;I3— First—class polymetallic mineral potential target area of the eastern Kunlun;II1— Second—class polymetallic mineral potential target

area of the northern margin of the Qaidam basin; II2—Second—class polymetallic mineral potential target area of the Laji Mountains
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Application of GIS—based spatial multi—criteria evaluation (SMCE)
in the geo—environment vulnerability assessment for the development

of mineral resources in Qinghai Province

ZHANG Li—jun

(1.Northeast institute of Geography and Agricultural Eclolgy, CAS, Changchun 130012, Jilin, China;
2.Information Center, Ministry of Land and Resources, Beijing 100812, China)

Abstract: There are plentiful mineral resources in Qinghai Province, China. The sustainable development strategy and planning of the
mineral resources should be worked out on the basis of the geo—environment vulnerability assessment. This paper analyzes the geo—
environment issues and geo—hazards in Qinghai. The assessment framework of the geo—environment vulnerability in Qinghai was
established. The basic assessment principles, criteria and geological indicators for the geo—environment vulnerability were proposed
under this framework. The geo—environment vulnerability evaluation in Qinghai was carried out by using the new SMCE function
modules of ILWIS, which is a GIS software developed by ITC. The results indicate that the prospect areas of mineral resources are
located in areas of low geo—environment vulnerability. This means that geo—environmental conditions have major constraining effects
on the future mineral development in Qinghai.

Key words: geo—environment; vulnerability assessment; GIS—based spatial multi—criteria evaluation (SMCE); mineral development
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