2019-03-29 13:57:57
$396 Ha4l
2019 47 H

http://kns.cnki.net/kcms/detail/62. 1075 P.2@ED03AE 155807 htm
JOURNAL OF DESERT RESEARCH

Vol.39 No.4
Jul. 2019

o [ Jb 77 b X e Ml F B i 55 1% W E
T B R XK &

(TEAGRZMTRARITR A T3S s R L0 %/ T R AR SO B RS, Hl 22 M

730020)

A AEPRA M EE 5 X A A P BUIR B SE R b e K PRI Ak 285 FE2 A B PR RE S 4 A e
235 16 MEFR A T PGS VEPEN AR ARA R . 12 F 32 B0 o0 Hr vk X i 25 B R G AT A R A AR 7 2
SR ST v [ b DR Al T S PP A AR R SR AR v Ay s X OK BRI AR 22 AL 2 R PR BE T I
SSPEVEM A IR (IR X R ) TGS M A X R, 25380, (1) i £ A4 #5340l
2555 KBHIR B RPIREE N A5 S A E S, T TR 51 41.99% (19.25% ,14.06% ,8.07% 1 5.32%
(2) by X AR M 55 N B RAR YR SRl JHE IR JT T AR LY SR 8 L RS B

PO TR T RIEVE BTSRRI OR

KR W R TR Mgt hEI X
DOI: 10.7522/j.issn.1000-694X.2019.00020
XHARER: A

XEHES: 1000-694X(2019)04-149-10
FESES . P429

0 3|F

T50] D bR AL SRR, ] DR E
PAED el s i i, R TR0 EF 0] DL | e A 5
FET, FEOCHAE AT, B 2 S T s
WU, TR R ER E R B i AR K
T RAAER—A55 BT, il 0+ 2K
RS B K T A AT, EDE — R R
LU I T ICEE MR RN O Rk A e
ARAXFHE I , A B T R 9 F I RE 3L, 2t 5
EZTRREYmME"ENERZ —, FHait,
2001—2016 4F-H [ 47 4 T 52 32 9 1 ALK 179
910 km®, 2 Y FI SR K 3 S22 KAH R 50% , Ry 45 50
KEZHE, T, 5 E R 60% /b E Ly
WX Ak g R T E RO L Bk
2001—2016 4, v [ b b DX AR 35 4R A 43 ol 1 AR
2y 15 L AR AEYIHE R AL 60% AR L0 T 5742
JEARLY 2 E AL T 532 KR 70% , Ui T
S Ay Al Az 7= AR I L AT AR 1 4R
KEME R, IPCC 5 F IR IEAL 245 45 i, 1951—
2012 4F 42 BROV- 1 M 3 U BE 1 JHIR R R 0.12°C/
102" L5 i X RS BRI B 0 A — 5K,

KimAE 2018 - 11 -19; B[EIHHA:2019 -01 -29

SRS EFHEEE FHEHE RN 0.1~0.4 T/102
WCRP # & #5045 5 % 1, 2011—2050 4Fdb 77
b DX T B SR I A K R AR R PR A T
SR i R R i 2 T R A AR
W FERXRER T ST, E by Hh X ARl 3 7
EL G B E R ER B T, TR
J5 b X A b 28 5 114 At e e, gl 28 T i A Al
TR KU A3 M SRR e 5, S BURE ) 5 B S0
R AR LR TR

M I ALK, HB SR B T 800 R
T A 1 i B TR T AR A ¢ T I 28 0 1Y ME 55
PR MBI R T S A B EE IR AR G 55 1 R
B, IR R e xR E R UL, H AT
WA S A R 12 P AR X3l 72 30 TR 7 )
Fk St s, LR T R M 55 il 7 T 5k F
SEAE PRI 7 9 DK I R AR L Al TR
S5MEAE T 5 9CE kL S RE 1Y L R i T EAE
R, oo 3 B Al T 5 E kA fE ) 2
512 T R RS, S5 2, PR ikl 5 0 5 XU 4 B ) E
BTAEMRE T RICERFUIEN , E TGS
SR BB R AT A, Pt — R B G R
37 2 BARITAS TR AR R R IEXF A AU, 38 i

HREIE - FRK HRBAIEETH (41605089 ) 5 H E1H 1 5 BH 22 3 470 H (2015MS572666XB ) 5 F %A t5 ATl (R4 ) B4 T ( GY-

HY201506001-6)

PEETE AT £55 (1984—) Lo, Hol M ik BIBTSE 51, BSR4 A5 A2 BT 5E . E-mail ;. wangyn924@ 163.com



150 [

v

%39 %

e PEPF TR BUAG 2 M S PRI SR . BT
PRI R, — Bk £ R N\ Ol &2
PR AFRE AT 2R NI SR R
A EESS PR AR R LSRR i A ) R
A AEOERAE PRES | L HIBOR Ao B R A A 2
ZEPFR T AT KSR 2 LA R
— IR K i A SRR T PR I |
KR ORI AR R, PR B D5
IR AP IR TR A2 R LU — )" LT i
Wl B S 25 R BT A3
TR ISR BA B E 1V, B B I, AETEAR
TR RIIEE LR M E A BT RCR . XS 2
WA b ] PR AR S A A5 i s 19 B 2 Xt P A 45
FEAER BRI Z O Ik R R S N R T
B ME 55 P T 1 AT LA SR PR HE AR AT S A S
A 8 o 2 R A e A R R GE A T A il
R PP (8 AR G, B AT RE AR B A 1
B ADak AR A A A AR 27 TR
5 PR R PRI 4 4> T2y, dE 57 1 BG4 R0l
TRREIFN AR PRI R, 8 SCIH A SR 243
OISR RN AR M b e K R SR SRR R
BE N — AT REEE AR, TR AR b B T R
A BRI T SRR 43T, Kim 4524 B 32 43
Ik T — MR BN TR BOER A 285
FREC DI, AT LA G T s X AL fF 5 %
G N T RS AT, B TOK B AL e &
T AW A 7= 2R TR AR T
SSPEIT AR AR AT A2 | 52 B 5 585 4 2 ] X
30, LA A o G T s XAl ] R 22 e e FRL 27 By
YU BRI S e SR,

1 HREXER

i DX 22 08 — kT DAL P SR
DARE T 9 o Ji DA AR DA B R % 0y Xk, AT IBCIX
kA, BRI K wdh N5l 0T
AR R AR TR (BT HOR T TR
B gESE 16 & (HIA X BHEET) , FEIL T b
X B g Ty ZE R DX, DU 20 B T ] 3
AERE K ZE 400 ~ 800 mm, iE AR A K, Hb
T LA 3 e s IR AL

2 #ABEFE
2.1 FRIKEENKE
F S TR IR F R E S AR 2K 2017)

(P X2 BR GE AR 2 2017) 5 7K 3 R BE R VR
C EPAE SRS 2017) s AR AR A Bl e T
(R Eg G R 2016) A b E AR R G814
2017) ;1987—2016 4R 7K 40 ok I8 T v [l R 52 4k
P& M (http . //data.cma.cn/)

2.2 iFEtRME BRI E L

FEVE A5 AT o E U 7 b DX Al T 5 R AR
IO ST e S R NTITR A W e R N K (R eV e
TAM T RIESSTEPEMFEAR AR (R 1) o KB
SR TR T AR BT L R R B R
FIAERRE /K&, X e bp 2 e 7 — S X R] A
FECA AT REBOR I K SR AR IZ A0 KB
VRNEs RO, Ay 2 PRSP 32 Z e T A1
M DX AR 7 S B — ML B o B LA R i RN
PN R VAR bR . N XA ™ SR A
i BN BRSO A g, A = 5 DRSS ) BE ) e i
JE s PERERE AR 28— 7 ML BT o HEE RS — ™ M3
JIVEL o5 M DX A (L PG T e, D M IX 2 B 4
HECURI A AR 050 32, A 7 AN e TR B Tt ml
TH DA i s Tl SR A L 518 g, X 1 SR IR 1Y
MOASE A, | e 5 R T ey A M e 1 T ok
BT NDEE SR ANALLE IS R Z IS
ORI 2 22 B4 R NS ZR AR LD B A T [ e M1
CRATIN YN U (I PN RN IR | N R EJE ¥ U= O
K GEIRA) T AR, I phy b 7™ A 2% o A B B 452 , MG
ST . 2 AT R e T — ML IX
BALK- 2 L8 sy, i WS AL 7 B AE, RA
b PR vy | G S R R B, ek 2 R A
ZERP R BURIRERURE I AT SR S AR J R34 4
WA ZHE, 38 2 5 BT 2% 22 B4R BUS Sl e RN
SO A T RS 2SI 2 T, XA 45
Pl g, UL B & 22 0 e 22 B ORI 53 1 A R
1o o AR R AR B B Al S RV S T 2 S B
WY LU H T2 R BOBOR , U S RE Hh FIR I S5 W 4
SCH FOOR SR BE WA D s P AR B . AR
ARb T B e R A 37 DR B A ey AR N 1T L i, 3
WA B DR 1 )t 7 o Jfg o5 1R A R i ., B
YU RE S WEs MR 1B s AR T K B R
FIEAAL T RBUK BEEZS o B A Bl 1 Bk ot o
FIAAS KR K B T AR B 00, 19 7K HE A S ke 1
B i B HE K i AR 7 R (E RS RE T, B
(T BUR EPEAARER T K BE T, X S48 b 4 i
o, s R AR



55 4 1 FoOEAE P EI RO T RS T 151

x1 HRERLTFREHRSEFEITNIERER

Table 1 Drought vulnerability evaluation criteria
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Fig.1  Spatial distribution of water resources vulnerability

K2 A XOK GRS PR d s K
Fig.2 Radar chart of vulnerability indicators for water

resources in various regions
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Fig.3 Spatial distribution of agricultural economy vulnerability
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Fig.4 Radar chart of vulnerability indicators for agricultural
economy in various regions
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Fig.5 Spatial distribution of society vulnerability
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Fig.6 Radar chart of vulnerability indicators for society

in various regions
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Fig.7 Spatial distribution of the ability of drought prevention and resistance vulnerability
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Fig.8 Radar chart of vulnerability indicators for the ability

of drought prevention and resistance in various regions
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Fig.9 Spatial distribution of agriculture drought vulnerability
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Fig.10 Radar chart of vulnerability indicators for agricultural

drought in various regions
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Evaluation of Agricultural Drought Vulnerability in Northern China

Wang Ying, Zhao Wen, Zhang Qiang
( Key Laboratory of Arid Climatic Change and Reducing Disaster of Gansu Province/Key Open Laboratory of Arid Change and
Disaster Reduction, Institute of Arid Meteorology, China Meteorological Administration, Lanzhou 730020, China)

Abstract; The vulnerability of water resources, agricultural economy, society and the ability of drought
prevention and resistance were selected as the criterion layers to establish the index evaluation system of
agricultural drought vulnerability, which was based on investigating and analyzing the present situation
of agricultural production in Northern China.The principal component analysis method was used to re-
duce the dimensionality of high dimensional variables. According to the variance contribution, the evalu-
ation model of agricultural drought vulnerability in Northern China was established, and the classification
threshold and regionalization of drought vulnerability in various provinces ( autonomous regions, munici-
palities directly under the Central Government) were obtained. The results showed that: (1) The vari-
ance contribution was 41.99% , 19.25% , 14.06% , 8.07% and 5.32% for the five major principal compo-
nents, respectively. (2) According to the classification threshold and division of agricultural drought vul-
nerability in Northern China, the agricultural drought vulnerability based onascending sequence was Bei-
jing, Tianjin, Shandong, Liaoning, Jilin, Shanxi, Inner Mongolia, Anhui, Hebei, Henan, Shaanxi,
Ningxia, Qinghai, Heilongjiang, Xinjiang, and Gansu.

Key words: principal component analysis; agricultural drought; vulnerability; Northern China



