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Table 1 Indicator system for the vulnerability of economic system of tourist cities
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Table 2 The results of economic system vulnerability of Zhoushan City in 1995-2010
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1995 0.255 0.214 0.543 0.273 0.238 0.534 0.493 0.487 0.503
1996 0.283 0.197 0.589 0.241 0.207 0.538 0.490 0.439 0.528
1997 0.235 0.235 0.500 0.232 0.210 0.525 0.445 0.467 0.488
1998 0.269 0.237 0.532 0.218 0.241 0.474 0.510 0.455 0.529
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2005 0.204 0.225 0.476 0.218 0.209 0.510 0.413 0.443 0.483
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2008 0.159 0.263 0.377 0.252 0.209 0.546 0.369 0.515 0.417
2009 0.166 0.254 0.395 0.252 0.209 0.547 0.375 0.506 0.426
2010 0.160 0.302 0.346 0.258 0.225 0.533 0.385 0.559 0.408

Bro X —HM % oK Jy ki, LAt il b
TR = 32 2AT . 1998 47 i i b 4 A
SERFHI A KA. @
2000~2004 1F, 18 T BB B S KRS
ek, A2 2003 S Y 4 A L KT A =
PNV JE AL . R 52 2003 AF“HE L7 5
W), S5 L it 90 2 A N SR i i W N AT R 2 1 K
® 2005~2010 4, 5647y b Tt Ja PR+ B B
2005~2006 4, 4Rl fE HLHT 47, S+ LT 28 5 K S
JE T U E s T T E T 2007~20104F,
FRL AU N6 G fE AL S g, a7 R
G SR HE T it e DR R S A R R RE . 2010
ESNIE YT NEE §/ 32 S € g A M E kS
e B TR T LR B U R U 4 SO R B X
B A 1B K BSOS IR SCRE it A9 B RO R i, 485
RGN E R B R PP N Feka s

S5 R RN e IR AU 98, v 4k 2
ANBYBE: 1995~1999 45, 5 T BB B 5 2000~2010
R BTFRY BE . LN E SR £0>0.5 AR o
BELT) 56.25%, 2 IR ILEE B R G0N AR P 5))
(FIRE T — R S 1l i K AR 6 a0 g e B YR AL
B, B — Pk LAY 32 A, el A
ZEUF AR /N o 1992 4F 2 7, el — B Ay 32 3 b
fre 1993~1998 4F, LAYV Ay 32 1 28 = M P

KR, It BTG Tkt 159 BIHEFE, 25 8515 LAk
o 2011 4 A LA B8 X IE 28T, B S LA
W 22 5 Oh ) L KGO DX, A R L R i
)R AT R MRS AL B AL CVDPE TR T
LI # T 5 A3 S T Uit « IRAR g v vl
S5 N SCRE T RO G 50 AR 22, DX IR AN R 3
[FIRE ) IEZ DT

P Z Gt RN 5 DX SN ] g ) AR R R
FH LT 255 2R 4 1A G 59 PR 45 £ 5 B U A PR AT R L
I FH ress 1 1995 4F1 0.503 [ 42 2010 4E17 0.408,
KA RAE MM g9 FEE 4k E2AW TBES
P B HA 2 s © 1995~2002 4F 35 T
el B o X — I3, 258 RGN ARSI HE
D1 F B, USRS b, BRI 55 1 R P i B
TR E R R . @ 2003~2010 SERRD R [
BBt BEAE S LS5 BT GO0 AR, =l &5
FIANWTAAL,, 2545 52 0 Wl 25 3, DX SN 0T fig i
e o A A SRR S SO AR I T R
Y R 2B SO AR 6 DX TR BUSRHE By, I e Ui
FEMVAERE R R AF 19 R GBI T B, (A&
DrE T ML AE R U EARE T RS
32 MILIETRAMP R WE R

N T AR BUBAE 5 N RE R I B R G
i 55 12 PR 5 i R 2, da A DG 43 BT i iU 1 iR



542 i B}

B 3%

52 RGN T TR B, LN BE I fe 5 &4
T R GENESS TEFRHCIAT /b7, 45 R 00« VXS B
Bk R gtz m BA BE M AR,
IS R BN -0.676 (££0.01 K5 /KF L 82D i
S LU RGNS TE R AR R, KR
#5004 0.898 (F£.0.01 K40 /KF Fw2E) . nf W, Uk
RN N6} BE D AE vk g S L 255 RS 59 YRR
I, UM B . O TP 52w A
2% R ME g P T T, d R AH Do BT ik
X 48 Z 40 Wi 55 P 5 A OG5 e DR 2R AT E
BT, 25 R MR K 2R (S5, 0.954) L k4
TSN i i S N EE TR (S5, 0.922) 1l 5 T B8
ZE Ry, 0.852) IR T 4 (Ss, 0.826) - Jile i
SN (5 GDP L (S, 0.811) il i Mt A K%
(R, =0.734) 5 2 % 2 4 ifa 55 Pk B A 0w i AH oK
P S S L 85 M 55 PR AR A I R
3.3 IR RES R R E 9T

h T HBE— D48 s BEAS DX 8N 6 fig T T 5%
SR, RSO INFRRG ML o A S AR ORI 5,
DX 5k 8 6} B 7 P B i B AR S R

A[:widi/iwidix 100% (6)

1

S, BRERG A, B PEA FR BT DN T BE ) 1)
REWAFE B s 0, 4 BLIVE A 48 A BT AR ; &k BRI
PR FRAR bR AHEAGAE o

MR b CTh S T HR AR (1 B A 5, O T 4k
FE RS A 2R, AT RS E A>0.10 R RI o 25 4R
B 1 DR 28 b M 5 5 4 0 B 1 IR 38 B s B0 P A0 % DL
%3

M3 TT LUF Y, PR U N R R 22 LR B
R 0 TR M 5 W B 45 2R (68.75% )« 7 Mk 45 4
Z P J8 B (68.75% )  #LH S BT Y E
(68.75% ) » Ho Ik A& i Vi b 4= B 55 B AR &
(56.25%) F1 A1 GDP (50%) . 20 140 90 44K, 5
LT it 9t Sk DX sk 3 AT, 5 PR T A L
FEAWREAE. A3 GDPART )7 i, ki 4s i1 97
SR PR AL TG, LR M 5 WL H 45 2 R0 S B
I FH A8 30 kg BELRS I 6t fi T 32 7 16 R D 5%
21 2817 10 a, LRI R REEE b, 55—k
JIT o 3 S AR R, B e B SR RS, B
e R R 5y Ah, SLECE SO o s
B AR AR . T WL, PRk g5 R R A BERT
FUH S H P K — LR 2 OGS e R T 6
PR T

R3  1995~2010 4RI T RGN 68 I FEIS A &

Table 3 The obstacle factors and their frequency of response capacity of Zhoushan City in 1995-2010

GRGIER) R R: R R Rs R R,
1995 0.42 —* - 0.57 - - -
1996 0.28 0.15 - 0.36 - - -
1997 0.26 0.11 0.10 0.36 - 0.15 -
1998 0.19 0.23 - 0.26 - 0.14 -
1999 0.18 0.26 - 0.25 - 0.13 -
2000 0.15 - - 0.21 0.11 0.11 0.27
2001 0.11 0.29 - 0.15 0.11 - 0.21
2002 0.10 0.28 - 0.11 0.18 - 0.21
2003 - 0.22 - 0.11 0.24 - 0.21
2004 - 0.35 - - 0.23 - 0.19
2005 - 0.14 - - 0.36 - 0.23
2006 - 0.11 - - 0.42 - 0.24
2007 - - - 0.49 - 0.24
2008 - 0.15 - - 0.50 - 0.24
2009 - - - - 0.53 - 0.25
2010 - - - - 0.55 - 0.27
HILRH (O 8 11 1 9 11 4 11
IR (%) 50.00 68.75 6.25 56.25 68.75 25.00 68.75
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Vulnerability Assessment of Tourism City’s Economic System Based
on the Set Pair Analysis: A Case Study of Zhoushan City

SU Fei', CHEN Yuan', ZHANG Ping-yu’

(1.School of Tourism & City Administration, Zhejiang Gongshang University, Hangzhou, Zhejiang 310018, China;
2. Northeast Institute of Geography and Agricultural Ecology, Chinese Academy of Sciences, Changchun, Jilin 130102, China)

Abstract: Set pair analysis (SPA) is to study the certain and uncertain relationship among different things and is
introduced to assess the economic system vulnerability (ESV) of tourism city through the approximate degree
of ESV to the optimal set, which is calculated to describe the vulnerability level of the economic system by
combining multiple indices. Based on a detailed discussion about the conception of ESV, the article establishes
an economic system vulnerability assessment model of tourist city from the aspects of sensitivity and response
capacity by using the SPA. Then it uses entropy method to evaluate the indicators and to calculate their
weights for the assessment of ESV. Taking islands city— Zhoushan as an example, this article analyses the evo-
lution characteristics and the major influencing factors of the ESV in 1995-2010. The results indicate that first-
ly the ESV of Zhoushan City shows a declining trend, the sensitivity to adverse disturbance takes on a declin-
ing trend, and response capacity presents a fluctuation rise. The evolution of ESV can be divided into two stag-
es: the economic vulnerability of Zhoushan City declined with fluctuation in 1995-2002; the ESV steadily de-
creased in 2003-2010. Secondly, the influence of sensitivity on Zhoushan’s economic system vulnerability is
more evident than that of response capacity. The evolution of sensitivity to adverse disturbance presents a fluc-
tuation decline which can be divided into three stages: decreased with obvious fluctuation in 1995-1999; de-
clined slowly in 2000-2004; increased firstly and then descended rapidly in 2005-2010. While the evolution of
response capacity changed slightly after 1995, declined with fluctuation in 1995-1999 and then went up steadi-
ly in 2000-2010. Thirdly, the growth rate of the total number of tourists, the proportion of foreign exchange
earnings to the total tourism income, the self-sufficiency rate of local finance to concentration of tourist source
market are the leading factors influencing the ESV of Zhoushan City. Finally, the results of obstacle degree of
regional response capacity indicate that the low self-sufficiency rate of local finance, unreasonable industrial
structure and insufficient education input are the most important obstacle factors to enhance the response ca-

pacity.
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