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Fig.2 Comparative analysis of the economic, social and ecological sensitivity of Anshan city
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Fig.3 Comparative analysis of the economic, social and ecological response capacity of Anshan city



350 o R 2E 3 R 3143
IR RG4S BB bR TR RN 070 —e— G
oss | —m— Fl

WHES Ry TV IR K HEBGR AR 3 A5 e 27
HER A A% R AR X S A0 7 25 5 A SO TR T AR L
o e Tl s W HE R k> HERCE R
BN, LA KOG TF IS5 45 % R B IR AT B T X 3k
A A IABE B IRE FE

3ANZRGE I RTRE J7 00 Hh 288 S AR B A AR
s 2B S RT LUAIKT 2635 S B (. T ia )R
T BIAR AR S 34
4.3 RSN

1990-2009 4F-, #4111 ffe 55 1 15 B SR 2 90 1T+
(B 4) . Horh, 5% 225000 e 55 1 5 e 0 1E
VERE Pz, 11990 4E 119 0.61 B4 4 0.63, 12725 R
RECR 0.79; #1245 R G004 Wi 55 P 5 de O 1 W o
Ptz 037 HEK 2 043, fh AR S R 0N 02154
B RGNe 5915 BAAE NGB 7z HH0.43
WK 2 0.52, th4 28 5+ R %008 0.83,

3INRGH, AT Ra e s S ESSMEER
SesItERZ S R G HERL. SEE TR
G U E RN N X BE S K-, AT HT A

(1) L% R G5 i 55 1 U SR

205 RGN F B SR AT 2k 2 B D
1990-2003 4E 2242 T FE R B, 2R T LT R
JEPE Y BT B, BRAR 26T R GE R NN RE ) AR R
BB (AR RS, T T R G R
FEEAK T, 22004-2009 4F K FTHRY B, 2034
TR IR R TR e R 22 % I 6 R ) AR 2R B TR )
T AT MESS R I AR (A L 20 R
S5MA P o

(2) 2l R 4t i e

FE2 kL 2R G MG 55 1 20 4F % B /)N, FEAR 4k
F0.35~0.45, BEIHA R A2 kL R G AE 20 4E %
FNGMFATIR B N, 26 X GE T AW =
BB T ARl R SR NE S P AW

(3) A ASIRET RGN e 551

A AL R G0 e 55 PEAE 1999 4F Z BT
0.45, 75 1999 4E Z J5 B Mk o FE R AERIR
55 RGN RE FIE 1999 4FFiJi B T # A 28 H Y
We gl , A AR R G UM SR FRR AR, —
HALF T AR AP R G U RR  HE
44 ANHRGHETEES

B AW, xR LA A5 R S5 A
SRGEMAESHR RS T 0.4.0.3 F10.3 B E

060 b — TR

055 f
050 |
045
040 | M_/
035 f
0.30

fitgs vk

1990 1992 1994 1996 1998 2000 2002 2004 2006 2008
A

K4 #gihs RGeS TR U b
Fig.4 Changing trends of the vulnerability of Anshan city

i

- —o— ML ARGHURE —m— NIBRGNXE)) —a— NIBRGNGESS 1
09 f

08 |
07
06 |
o5 b kﬂ_‘_‘_‘\‘w
04
03 |
02 W\.ﬂ_.ﬂ

01 F

AR 30 i

1990 1992 1994 1996 1998 2000 2002 2004 2006 2008
e

K5 il A RGeS Ve EUE
Fig.5 The vulnerability of human-land system of Anshan city

{8, iz FHRAS 28 [ FARAS R PR T A b R G 559
M AR
V,=|M|= JmOE? + w,08} + W;,ON?  (8)

X Wy W WA RRATE A EE T RS
Mg AR, OF, . OS, . ON; 73313 T 245
(B S5 P E L, I T AR T RS B A R 52
HURPE RN M 2R 8 7 % g T iR BU(EL

1L TR | 1 X RE g 2R PR R ek T
( 5). Ll T A M 3R e U v ab T % 3 T B
B 027 FREEI0.23, #2101 AL RGN N RE
b T %08 bR B, AR T B — B R
0.8 LA Iy & X e J1IRAS s AL R G Me 55 PEab T
W ol b FE S (0 2o i U E 5 G 55 7 0 S [ 1
FH , H% s X a1 HE 0.4 ~ 0.6 ST, & T 45 i 55
PEAKT o R HARIE , QRSN I 2 4t sk
PR, F 2 2 3 RGN X RE T, LAIE N 7R
iy (LB GRS R B S 45 o

5 LIS AT

ARG Ml I T 228 5 R T A 1) W DA R



344 FhEGEE S ST ARXT AT A # LT R S s Al 351

ARSI T ——E L T MO 5, B T
HAH RGeS MRS . SCRER XS /4 7
AL T T2 28 ALl 28 BT
58 RGN BUBE RN X LB RE T, AR R GE
() M 55 PR B S TGS 8 1L Ty b R e A ELAVE
e 55 P A B ST TS

1990-2009 4F-, 5 111 7 A\ Hb R G245 T 5 45 UK
PERAR LT e, H AP Uit > 4 B
JEAE > FE S URE ; B L TH AT RGN X RE ) R
AR, HAERAEE RGN ATEES > 1H &R 5%
NEXTE ST > 2T ZRGUNINTE ST WL LT eSS PR AL
SRR BL LTS, HA TS > A S >
Fa a1

1L T TR b R AR ARURR AR | 5 1 X R T AR
TRUR A . B, LT R 2 A R G R
FRURRE HA 55, T 6 A 4 R G 1 R ) SR
J& F AN T REL A & RRAS o TR LTl 9 U
M BUIR , A SCHE A R L

(1) FHr=b g4, MR B Tl . &
BRI 2 7l ARG RN S AR RN T e
il K Tolk A shiik A TR R ZEBE R AL
JTHIEIRAE R T AR B A s B R 55
A IR A £ 5, F R R IE B E R
1) BRI E | 5835 500 A58 FAL 35, 51 i
B P [ N A2 S Al s R IR A PR S A
e e VA TN YL RN TS

(2) MRFCT 1L TR Ul AT e it % U S
PRk E A T o AR = L A5, TR
o DO R R T R I R, MR R i
SCARR SR H 5 SRR T AN E AR AR , 0 R K IR
1.

Q) HFTAESBRE 5IE, 0 I AERRE
TR, MET I MO A S EREE s s TR S
HE , IR A #3671 B 5 T JRe i it A 7 A 1 42
T, IR TG Y, A2 HE I B IR 249 BREE Ay
FAAE = A

S22 3Lk

(11 VP2, B, R IX b B4R IR 20 R Eele
0. HERRLAIERE, 2010, 29(8): 935-942.

[2] Timmerman P. Vulnerability, resilience and the collapse
of society: A review of models and possible climatic ap-

plications. Toronto: Institute for Environmental Studies,

University of Toronto, 1981.

[3] 28, 5KF- 55 ARl DX Ml i 2 0 2R G e 55 7 43
Hr. s =741, 2008, 33(1): 116-120.

(4] JrER, BERAL. SRPE e 55 P AIE B THDP =A% 0
MES SR, MEERl2EE R, 2007, 26(5): 11-22.

[5] J53e%%, Wb, EL0H, 55, — Ml AR S R ERET
M 7 vk O3 R H. A 85 B 2 2 4R, 2006, 26(12):
2072-2080.

[6] FrZcin. 1 PG URPE PO 7 i R 1], Jb ot BR2E 4
AR, 1995.

[7] Smit B, Wandel J. Adaptation, adaptive capacity and vul-
nerability. Global Environmental Change, 2006, 16(3):
282-292.

(8] ABIC, RN, vh [H 22 P S BRI 55 P ) PR 2R e o
ARSI, BEUREFF, 2006, 28(5): 17-23.

(9] Xlgete, Z=FM. Moo B AR S T HpL & e, Jbat: i
55 B34, 2002.

McLaughlin P, Dietz T. Structure, agency and environ-

—
—_
(=}

[}

ment: Toward an integrated perspective on vulnerability.
Global Environmental Change-Human and Policy Dimen-
sions, 2008, 18(1): 99-111.

[11] Fraser E D G, Mabee W, Slaymaker O. Mutual vulnerabil-
ity, mutual dependence -The reflexive relation between
human society and the environment. Global Environmen-
tal Change-Human and Policy Dimensions, 2003, 13(2):
137-144.

[12] 25488, 5P 57, AR b DA™ b 3 iy A2 gt b Jfe 58 7 53
Hr. HBERRFST, 2009, 28(3): 751-758.

[13] Cutter S L. The vulnerability of science and the science
of vulnerability. Annals of the Association of American
Geographers, 2003, 93(1): 1-12.

[14] 75 & BT ARXF A0 B R R T 22 5F R GUME 55 A
H2A4R, 2010, 65(4): 454-464.

[15] 75K, SKFF5 AR &5 RGNS PPN, AR
PE2AR, 2009, 24(7): 1267-1274.

[16] Berry P M, Rounsevell M D A, Harrison P, et al. Assess-
ing the vulnerability of agricultural land use and species
to climate change and the role of policy in facilitating ad-
aptation. Environmental Science & Policy, 2006, 9(2):
189-204.

[17] Li M S, Zhang H M, Li Z, et al. Economy-wide material
input/output and dematerialization analysis of Jilin Prov-
ince (China). Environ Monit Assess, 2010(165): 263-274..

(18] X ve 8. B X 73 B K H A0 B 1. W VLR 2 BOR R
#t, 2000.

(197 X o0 ). JK 5 Kooy 9 S AR S 815 107 . 22 BH T2 e 2
%, 2009(2): 107-110.



352 o R % i R 31%:

[20] 5k, £ H s R 500 R BRI BR300 I k. R TR 1] PuJr i, $E%E, 20, RACH X IR 7l AE S &R
BG5S, 1997(12): 108-114. grid M. sERAFAY, 2011, 30(2): 243-255.

Research on Vulnerability Assessment of Human-land System of
Anshan City Based on Set Pair Analysis
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Abstract: Vulnerability assessment framework in sustainability science has properties of multi-scale, multi-ele-
ment, multi-flow and multi-cycle, so vulnerability assessment is a new research paradigm in the realms of global
environmental change and sustainable development, and provides an effective tool for the study of interaction
mechanisms and processes of coupled human-land system. Based on the dependence of economic development
on resources, and the instability in employment, and the ecology being relatively disrupted, the vulnerability as-
sessment indexes of Anshan city are established. By using the set pair analysis and the entropy method, the es-
say analyzed the sensitivity, response capacity and vulnerability level of the economic system, as well as the em-
ployment system and the ecosystem. Then the vulnerability of human-land system of Anshan city are tested and
the evolution of vulnerability characteristics during 1990 to 2009 has been revealed.

The relationship of human-land system of Anshan city belongs to the lower sensitivity and higher response
capacity type. In comparison with other resource-based cities in Northeast China, the human-land stability of An-
shan city is stronger, and the vulnerability is relatively weak, which means that Anshan city has lower sensitivity
and better response capacity to the complicated human-land system. The sensitivity of Anshan city has a declin-
ing trend, and the economic sensitivity is bigger than the environmental sensitivity and the social sensitivity.
The response capacity of Anshan city shows a rising trend, and the environmental system is more evident than
the social system and the economic system. There is a rising trend for vulnerability of Anshan, and economic
system is most vulnerable. The paper reflects that Anshan city has better potentials to develop a sustainable
economy, but attention should be paid to lowering the sensitivity of the economic system and to increasing the
response capacity.

Key words: set pair analysis; human-land system; sensitivity; response capacity; vulnerability; Anshan city
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