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Abstract; The environmental vulnerability has been the issue in the field of international environment, but such domestic
study is few. As county is the basic regional units characterized with regional , spatial and administrational independence in
china, assessment of the environmental vulnerability at county level is a matter of importance. Based on the requirement of
environment management, focused on county level, this paper clarified the attribute of environmental vulnerability, selected
evaluation indexes from three aspects of stability, sensitivity and applicability, and established the evaluation models so as
to systematically assess environmental vulnerability within county area. The results indicated that the environmental stability
of Kenli County was instable, the environmental sensitivity appeared a descend trend and the environmental adaptability
showed an uptrend as a whole during 1986 —2003. The partial correlation method was adopted to analyze the natural factor
sensitivity of Kenli County, and their sensitivity sequence was that the groundwater level > evaporation and precipitation
ratio > groundwater salinity > air temperature. Therefore, the natural sensitive factors of the study area were determined as

the former three. The results of obstacle degree of regional adaptability indicated that the saline-alkali soil amelioration rate
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was the most important obstacle factor during 1986 — 2003, the restriction of the farmland shelter-forest density mainly
appeared during 1995 —1998, and the pesticide and fertilization application became the main obstacle since 2000, and the
effective irrigation area ratio and the drainage system area ratio raised as the problem before 1990. The conclusions are that
the environmental vulnerability of Kenli County is declining,but still in vulnerable state. At the same time, Kenli County
should put the emphases on the development of the sensitive and obstacle factors. The assessment method can find the
fundamental reasons and the development process of the County environmental vulnerability, which is significant for the

current domestic study.

Key Words: county level; stability; sensitivity; adaptability; environmental vulnerability
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x2 MRRBEBIRR
Table 2 Grades of physiognomy stability

5 AY Physiognomy e b River upland 221} Slow hill T4 -4 Plain H:Hh Wash VM Hb Beach
Wa 557 Vulnerability 1.00 0.80 0.60 0.40 0.20

®3 IERMREESRR
Table 3 Grades of soil texture stability

+ 3 i #h Soil texture P Sandy loam 1235 Light loam H13E Loam F ¥ Loamy clay *i + Clay loam
M55 Vulnerability 0.20 0.30 0.40 0.85 1.00

TE R AT B8 BE R IE i B 18 A D B AR AR 253 R R LA LR & & K T AR L]
BB RN B T R, R AN -

0.1 =%,

f1=1{0.9(x, —x)/(x, —x,) +0. 1 %, <% <%,

1 X%
BRLL_EBISRIETRAT , HoAt R AR 8 L B pR %R, HLpR B A 500
0.1 X<x,

£={0.9(x —%,)/(x, —x,) +0. 1 %, <x <x,
1 x=x,
AR RENREE, « RN ERLIRME. B TRIIRR R Z G —ir i, FILER € RI8 ZH%
P 2, Fl o, HOECRIXE , BF 5T A 1B B IS AR i i/ IMEL R B R (B 2 E g 2, il 2,
1.3.3 P EPRAETE
TEAPALE S BR T PR SR r X A SRR ME S ML AR BE o AWHFER F R R o s 2 28 B P H R AR AN
BRIV E R g TR bn SHURMESE AL E , 45 R Ik 4 ~ K 6,

F4 ESHRBERESERONE
Table 4 Weights of environment stability indexes

547 Index Hb 5525 Physiognomy YR E R Altitude + 38 JFiHb Soil texture
AL E Weight 0.4 0.25 0.35

RS ESHEHBMERRHE

Table 5 Weights of environment sensitivity indexes

L R U oot T YT T R U

#ihs Surface water Soil organic . Vegetation Saline-alkali Low and middle Degraded grass
Index X occupied footage K . K K
proportion content ratio coverage ration soil rate yield field rate farm soils rate
AL EE Weight 0.1 0.1 0.1 0.15 0.3 0.1 0.15

1.4 AZSINBEless PP A
WRIES PR AR TR BEAAE , R SR S 8805 A SIS EAE 5 MU R BOmaE L P8 55,

3 M ISR A BT BB o A SR B P AR R

3
sta = ququ (1)
g=1
J S.
v, = X, XS—L (2)
= &

K, sta FoR A BINTREVELE B8 80, M w, 505105 g A BT E YEFE IR X IRER & SRR SR &
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F6 AEBWEEMMEERNINE
Table 6 Weights of environment adaptability indexes

—Zikhr E YRR E SaE
First grade index Weight Second grade index Weight Integrate weight
HegHR 0.2 A3 GDP(n,) 0.16 0.032
Society and economy factor et s Br=H I E (ny) 0.23 0.046
AE#H (ny) 0.22 0.044
UNEE: ) C)) 0.24 0.048
T AKZEELR (ns) 0.15 0.03
VY SCiSE S 0.37 A RABHA (ng) 0.11 0. 0407
Agricultural produce condition factor AR H (n,) 0.25 0. 0925
HEBFHAR R AL B (ng) 0.34 0.1258
A% H Bl 4P R BE (g ) 0.3 0.111
PGB R 0.43 KGRI BIEAR R (nyo) 0.15 0. 0645
Environment amelioration factor T ES AR EFRE (ny, ) 0.12 0.0516
BHREMEE LB (ny, ) 0.2 0.086
ERHHLIE PR LA (ny5) 0.35 0. 1505
PENEAZ R 2 (nyy ) 0.18 0.0774

BUE ;i RN IRIE AR RIZEEY ,j RN AR ISR ER s 0, o5, A1 AR AR LR IR EE 1 1> FEBU B SRR BEANTE X I8k
It 5 TR, S g S DX 8 T AR

7

sen = Y v, X w, (3)
=
14

ada = ZUJ- X w; (4)
j=1

K, sen TR A ST BURMELE B TEEG 0. w, 3 H 05 § MEURIEFE b R B E R E . ada KW

IEEE PSR B 18 E 0, w, 73 IS J 38 BT A SR8 BEFIA R
Evi=(1-sta +sen +1 —ada)/3 (5)

K, Evi R ESHRNETFELR G185 BUEN [0, 1], HAEBOKR , R AR SR e 55 . BARR A
LR R R R 5 AN ES B ARHEES 0<<ESSI <0. 2 ;52 FEE/ESS 0. 2<ESSI <0. 4 ; F E 55 0. 4 <ESSI <0. 6;
HEMSS 0. 6<ESSI <0. 8 ;1 fi55 0. 8<ESSI<1.0,
2 HRESH
2.1 ABIFEREMN IR Kot

K&t REERARXQ) ,HHER&EITFN ISR X EGERERBE(RT)  B&HBiIrGaRESR
JBEMGENERAKX) ,HERRFEABIFERE LS IRECN 0. 41, BFR R BRI BUF PN 3 —
e BA B A SRR e R,

®7 BRBELESHEREEITEMN
Table 7 The environmental stability value of Kenli County

LR E SRR BE

BARE WA RE

$ihs Integrate stability eae BeRE B ARE More The most
Index L. The most stable More stable Stable Unstable

subjection unstable unstable
151357 Physiognomy 0.41 0 0 0 1 0 0
W3R B Altitude 0.58 0 0 0 1 0 0
4 T Hb Soil texture 0.30 0 0 0 0 1 0

(1) RRREPEH A B% oy
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WA MR AN 6 Mg RN BRE R R BN R AR R
(2) K BB B4 A VA
B 2 R P A L PR A TR I B B, o X R 5 I 1L OB MV R AT, 198
LR A4 (0,0,0,0..65,0..35,0) , Hiedi Ao R BN, B il Bl A 26 5P B R R A VP A 5
TR
2.2 AASTRBHURHE SERLME BGOSR RS
2.2.1 TFHEER —— UEHE e ERE m Mo
FRG) ~K(5) IR EEEEAgE e e
A G 5 O A S TR B33 HER A S5 R 5 o
&1, % 06
 HH A R B B A ST R R £ O
3, ALY B 0.47 ~ 0. 81, HUBE >0.5 psEfpy Fo3

(1986 ~2001 4F) ARGy BB 84.6% ,2002 4EF1 2003 §5 o
FRBBEGURIRT 0.5, WRAEASIEE £z 535 £ 353 £ 2 &
BRER R 5N NE 1 B, BRI B SRR 44 Year

AN 1990 FETFIRTIET i, B 1995 ARSI 1, 44 BT BB A SRS USROS R MRS A f i £k
SRS 16.7% , ZJ5 ) 3a ] BOURWR TRE, 49 by 1 e cnvironment sensitvity, adaptabilty and vulnerability
BRi% 19.6% o M\ 1998 42 2003 45, A SFFHUREAL  curves of Kenli County
WS BURE X — 2R AU B A B A ZS
PREEAE 1995 SR TR . TR, BIFCIX 1995 SR AE T~ KN R, % T 2600hm” 1
b, 3o AR ZSERBEAE AR T AR ISR , by LA AR A PRG35 BE A BRI AR fh o (HLIGJE PSS IX A 25 B8 SRR BE A
£ THEES.

BB AR M VSR 0.33 ~0.77 , #{E 9 0. 5, 4F 393 ALHRBE D 0. 04, A= 25 3R 5E8 I BE AR P 2%
A U U B, Ul BBt BRI A IR SR B o SERLEEAE 0.5 LA E YAy (1997 ~2003 4F) &
BEU 53. 8% , U B A B ARSI BE NI — o X B A B ARSI I 55 BE AR AL e EAT B S 04T, 45 81T
i 1y =0. 035x -69.875 (@i BEMERL,R® =0.94) , DXIIE By SRR B, UL 23 AR
SRR BEIHEZ B PR, KIRERR RRTE B e 5

BAE ARSI BENE LA 1986 4F 2 1996 4R B W EBEHESS , HARF M o h M o X BA B AEER
B A LA P EAT 1 E 23047 , PTA [ENE J7 RRR :y = - 0. 015x +30. 66 (it BEHEAGK, R =0.83) o B
Bk, BA BRI NE S BEAE PR i B S AR ol R IR S SR B, VR XA SR S B 0 LR
2, 18 H AT AR FATAL T P BERESS RS , A AR, BRIt , 46 i Sttt PR A R BRI R R, il e ke B G
A SRR BRI , X T Uk S KA IR e MR 00 , SEBL IR AT Fp 8 R A B R MIL T Lo
2.2.2 HEBIGEHURER T

it — RIS X A SR S AR 4 FRR A A F) Bl R S HL o A1 5 B 856 PR 2R e 7, A SR R i A 5 20 A
Trikxt BAEASHE ARA T T . ZREKSMEED RHYBRMBEASHERENEEZN T, ER
X5 56 AR Foe U AR R R LU 3t R KRR R KA AL BE SR 4 TUIEAR , AT R M PO J5 R AT AR AL
AR 35 AR 5 3T 7 2 08 e 55 P AR X S SR 3R AR AL g i AR BE BEAT R B A, IR B R A B AR IR
RN T I BUBAEHR P45 Ry - b T /KPR (0. 657 ) > Z&FEEL(0.59) > bR /KA™fLBE (0. 52) > S (0.08) ,
T KERGEXT S DI IR AL AU BE By, X WE S PR RN A B B 2K, R 2 R LA R KA AL RE AR %
Pt R, TR A S FR SEME 55 PE A R M AR BE B iR o 3t T /K BB IR 2 e LU At T /K™ AL BE R T ST IX AR
SIS BURAER T o FERCRERS b, AT 38 53 S R S 0 Rk B4 A S PR M 55 T ) R RS B, R
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A 7E AR SR BE 2 i P SR BURE R 8 s A SR B A 55
2.2.3  AEISIRERIE N RS R AT

Jodh B A BAE S AR BRI BER %, Tt — S BRI B ASHEENENERE R, 3%
FESESCHR A A PR BESE I M R A B AR T

14
4; = wisi/zl,wisi (6)

A, BRI A BRI o7 A B Xt 59 4 ) R L 5 oo, DAy BR3P AR A LA 5 5, O BB 7 PSS A
MBI

L B A 0 A T b A B R [, AR IR R BE £ ROIR DL, 0 B AR BE A, > 0. 1 SR 70 4% 4F B s IR R A
HE, A BRI R % BRI R 3R 8

*8 BEHEBERRHIKRE
Table 8 Obstacle factors and their frequency in each year of Kenli County

R 2 44} Year &?ﬁ%(%)
Obstacle factor ergence
1986 1990 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 frequency
n, 0.12 0.11 15.38
ng 0.16 7.69
ng 0.11 0.16 0.17 0.18 30.77
ny 0.13 7.69
ny, 0.17 7.69
Ny 0.20 0.23 0.24 0.25 0.25 0.21 0.22 0.23 0.25 0.23 0.18 0.19 0.13 100
Ny, 0.13  0.11 0.15 23.08

n,: ARCHEBE UL 2R Available irrigate area ratejng : HEYi A ZR 1 F LL B Drainage system area rate;ng : 4% H [jj3/' 4k % B Farmland shelter-forest
density;n,, : TAVES A E4R Industry exhaust gas and soot amelioration ratesn;, : 1B #FIR KA B H ] Conversion rate of farmland to forestland or
grassland yn s : ERAFHIE BH LB Saline-alkali soil amelioration rate;n,, : fLAEAK 2514 {3 Pesticide and fertilization application increasing rate

H17 8 W LIFE H, 7E 1986 ~2003 4EH 1] , EhAf s yA BE L (n,, ) BAL 55 — BRI K, U BA B A1) B Eh hiot
T R K — 2 R 224 it ) o 7™ B A5 ) A, 3% 100 R it 7 B 3R 2 AP A 25 I 45 s 59 P 0 B A8 A0 it 5 4 L o
PR B (no ) AR 4L H S BUAE 1995 ~ 1998 4R Z B, R X A S M EEER R R, NAE WA S E N
S MR NI Y BB AR s (LB R 253G K R (ny, ) H 2000 LG B0 FEERFE R, IR it AR,
ELXFFREE P A TR MR, 45 oL A 4 T E AR 24 Pt P & ARSI AR S SRR M 55 B 7 25 IR v R L R
(n,) FHED 1R R AR LB (ng ) B BRHI7E 1990 42 2Z /i B, LAJG AR A0 18 A4 B AR, X 5 24 Hh X A8 /K F T2
AXo Gt ER, BAIET 1993 AR  FRIKFE 108 [, # 2 2003 446G 7K FE 221 B, P R Mk
VEWETE AR 24 T, SR SRS RE M AR B B ERE . TIERSMEABFRE (0, ) AHEHHE IR
B (ny, ) HBLRIT SRR, X A IR G 59 PR R I 8/
3 #ig5itie

(1) ABFFEA BT BETE NS T A SRS M5 PR BRI 5E 1 B 2 2 A0 e T — 5 i, PR R E &
DT P E AR X R B e —— B3, B 2 A S R e AT X P TR S R A R B AL S 2B MBURTE S
B 75—, A SCHE B T A AR B M 550 = KB M PR ik DA B 3 Tt 1) 3 3 I s 2 A AT 5
AALBENE I BB B s b X 3R SIS HERES IR BE S B R L R R AR 3 X A A B M 55 U B
AR SL, I E A SIS M A B Sh ST IR T A O 2, 5t M A A SIS M M E
2EFNIE

(2) DA 3300 = A AT 0 b Xy B R EL R S8 X, R R A ST J8E T Fg IR A 2 B 5 i 553 M DA 98
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R ERR X B AL i X8R BEAT 5 , %o A S PR B SR | X3 7 M A % e 55 e A T h S A
BRI, R R BA B AESHRNREERE T ARE”; ARSI E SRR, HE 1995
EIREEIG 2 TGS A BAEE N MR TGS TEX PR T 55 Pt 2 B B R %, X
ULEA TIZ XA BT K SR Z B A, £ SRR R E WS, A SA R SRR AR B RE, H
H T X AR S FR A AR e 0 e SRR T T 8 ) e A TP 553 e , 300 2 i X AR S PR AR B 55 AT Ak T e
SRAS, B, 8 A B A AR SRR R ANA B SRS , 13 AR IR RE 55 R B0 iR 807 4 , RS ARE
PR 45 SR BE S A B L 4 T bR WL 8 X AE S BRI 55 1 A 25 BRI T BR T %40 7 ik A T AT MA@ L o
(3)20 tit42 80 4EARHHE] 90 A, LIRER AL A SR AL SF A BB &E M SE T A= IEE &
J& X A ST M55 B, 90 AEARHALLS , BA BN K R ZERE I M @ 1 0 B, K stk A
FEARA , U R TERR Hp I ™ F RS R, , HEShARL 5 TR, K R R R SR, X388 B ) KIS, B
s T XA EDIRGL , B, 5 SO R T AR bR HEB7 A 7R TE AR LU ) Aok H B 4P bR BEAE 1998 R 2 )5
ANFSRAR XA IS PR I 55 1 ) B R 5 (R b T K SRR ZE I LU AR T /K 0 BE Dy BRI B AR SR B UM A
T, H M 1986 % 2003 4F , Ehpgih G 28 LU iR 2 R 5 X AE IR B 5 — As (3R, XUl R AL 2 4
JE BRI B FEMAESRE, MAERARZ NG B 2000 45 LG XA 2 PR 5% 16 55 0 18 BOsiiy , B 4%
SERFERI L R, 51 2 G HM AR RIS R 2, R RABL R REIGZ B AR RN E A RER
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