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Abstract: Based on the meteorological observational data in Shiyang River basin from 1961 to 2010, the character-
istics of spatial, interannual and decadal drought disaster distribution were analyzed. According to the dangerousness of
disaster factors, vulnerability of disaster bearers, exposure degree of hazard-bearing bodies and capability of disaster pre-
vention and mitigation, the assessment and regional division of drought hazard risk in Shiyang River basin were conducted
based on GIS. The results showed that the frequency of drought in spring, early summer and hot summer during 1960—
2011 was 21.2% ~ 67.3% , 13.5% ~61.5% and 21.2% ~ 86.5% , respectively, and the frequency of particular
drought in spring, early summer and hot summer in down — stream areas was wholly higher than that in up-middle stream
areas. The areas with high comprehensive drought risk included Mingqin County, most part of Jinchuan District, north
and central part of Liangzhuo District and east part of Yongchang County, where were located in the mid-down stream of
Shiyang River basin. Among the studied counties and districts, Mingqin County located in the down-stream was the high-
est in comprehensive drought risk, followed by Jinchuan District, and Tianzhu County was the lowest in drought risk.
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Fig. 1

The interannual change of drought index in spring in the study areas
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Table 1  The decadal change of drought frequency in spring in the study areas
& ¥ Station 1961—1970 1971—1980 1981—1990 1991—2000 2001—2010 1960—2011
IR Wushaoling 50.0 20.0 30.0 30.0 20.0 28.8
W Gulang 30.0 20.0 20.0 20.0 10.0 21.2
R Wuwei 40.0 20.0 90.0 40.0 60.0 51.9
7K B Yongchang 60.0 70.0 60.0 60.0 40.0 59.6
) Mingin 60.0 70.0 70.0 70.0 60.0 67.3
34 Average 48.0 40.0 54.0 4.0 38.0 45.8
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Fig.2 The interannual change of drought index in early summer in the study areas
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Table 2 The decadal change of drought frequency in early summer in the study areas

Bk Station 1961—1970 1971—1980 1981—1990 1991—2000 2001—2010 1960—2011
L85 Wushaoling 20.0 20.0 10.0 10.0 10.0 13.5
i Gulang 30.0 20.0 0.0 20.0 30.0 19.2
R Wuwei 50.0 70.0 40.0 40.0 60.0 53.8
K E Yongchang 70.0 40.0 30.0 40.0 40.0 40.4
E#) Mingin 70.0 70.0 40.0 60.0 60.0 61.5
W3 Average 48.0 4.0 24.0 34.0 40.0 37.7
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Fig.3 The interannual change of drought index in hot summer over the study areas
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Table 3 The decadal change of drought frequency in hot summer in the study areas

£ Station 1961—1970 1971—1980 1981—1990 1991—2000 2001—2010 1960—2011
L HI4 Wushaoling 10.0 40.0 10.0 20.0 20.0 21.2
i Gulang 30.0 60.0 60.0 50.0 40.0 48.1
R Wuwei 80.0 90.0 80.0 60.0 60.0 75.0
K E Yongchang 80.0 70.0 70.0 40.0 70.0 67.3
¥ Mingin 100.0 70.0 100.0 80.0 90.0 86.5
F Average 60.0 66.0 64.0 50.0 56.0 59.6
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HiR Gulang 0.00% 1.90% 36.57% 55.32% 6.22% 5
RAL Tianzhu 21.50% 45.77% 32.26% 0.46% 0.00% 6
EE ) Mingin 0.00% 0.00% 0.08% 36.12% 63.80% 1
)1l Jingchuan 0.00% 1.25% 14.00% 12.60% 72.15% 2
K E Yongchang 0.08% 6.64% 18.53% 45.32% 29.43% 4
3N Liangzhou 0.00% 1.44% 11.75% 22.69% 64.12% 3
4t . [2] IPCC: Summary for Policymakers. Managing the Risks of Fxtreme
3 =H Te Events and Disasters to Advance Climate Change Adaptation. A Spe-
N N cial Report of Working Groups I and II of the Intergovernmental Panel
/A = e {T\ H [ éﬂ:A
- thz;(\/\ﬁ*ﬁ:l:ik = J)—(leiﬁi E]/J %’f’tﬂi HHE on Climate Change[M] . Cambridge, UK, and New York, NY, USA:
K%?L’IE‘L/E‘\ ’ M:F%K% E"JE&K% ‘ﬁkia:iﬁ E,:J Q Cambridge University Press, 2012:1-19.
SRIRDUAVR IR AL S A FIRDU R M T TR (3] Al se i 45 % 50 2 5k U I R
e B EHE BT T ARARAR S 2 20 T e 7 I D) G B 20117491,
*ﬂﬁ?ﬁﬂ:ﬁ%*f‘iﬁjﬁj, %éﬁ%*ﬁ%iﬁ%ﬁﬁ%}ﬁ [4] Changnon S A, Pielke R A, Jr. Changnon, et al. Human factors ex-
%[ 14-17] ’ %U% T. ?%Tg%ﬂﬁ(ﬁﬂzﬁﬁé 19]?&;@19]? Y& , plain the increased losses from weather and climate extremes [1].
e - . A . Bull. Am. Meteorol. Soc., 2000,81(3):437-442.
Jﬂ;/TTTE}F% B:j)}jq::'zk %:J)—(L Izg I;IZ fﬁ&;ﬁ\: IZ“‘ZIJ ’ X‘—J‘:F‘ [5] Bender S. Development and use of natural hazard vulnerability assess-
%W%m @ﬁﬁ&*ﬂl?ﬁ%ﬁﬂﬁﬁ*ﬁij}%ﬁ ment techniques in the Americas[ J]. Nat. Hazards Rev., 2002, 3
fH 9 20 T I E B R T BRI 51 T (4):136-135.
uT%i@ [6] Prabhakar S V R K, Rajib Shaw. Climate change adaptation implica-
- v e = e % tions for drought risk mitigation: a perspective for India[ J]. Climate
1) 1960 2()?1‘@ AT {"“b’]ﬁ‘%$7ii%ﬁ$ﬁ Change, 2008,88:113-130.
21.2% ~67.3%2Z[d], %é #5”}192@3%?‘@? lziﬂﬁ [7]  Vijendra K. Boken. Improving a drought early warning model for an
j(ﬂ:qjj:%? [Z:b}io Ei"é‘]ﬂ ':F'%?Biﬁjjz 20 ﬁi‘éﬁ,‘ 80 ﬁz’fﬁ arid region using a soil-moisture index[ J]. Applied Geography, 2009,
ZJR ST AR R, 20 42 80 AR i - ;?402—408' e A L B
, . \ 8] FESHN, Ea A TR T UCE I R 5 aEE]].
== DB ~ 18 ’
jtoiZ]E‘$$7yii?\$E 13.5% 61"»5%le ZJ B 4RI 24, 1997,6(2) 7077
EURFR AR FIF IR T BUFRCe RS o) e o mom P e Sk ). b s
KHENTRAE 21.2% ~ 86.5% Z 8] o ARIA4E K A4 A% ,2007,28(1) :100-104.
KR WK IR AT K, [10] k2, 250l BEAIJK, % 3 T B AN 2 A K 5
2) TR T 5 KUK i KU X S ) AR L)) HhERRL = ,2012,27(7) :806-814.
(1] JAfRY, A HEE, T B, 1960—2000 4F 7 2 i i 5 A% 45 1
AN > ‘—Ln\ > = 7 iva
QT”%J" 'Zj‘%'g\‘/'ffj” [Xq“jtgf\ﬂ(a%;f i Mf PR B REAE (7). B ARV 4, 2012, 27 (1)
A7 A TR DX s XU DX DXy i TR 143-153.
SLeh g ok B B VGES M VTR R R B LR . (120 2R IR A I R 0 G A R B
R 0y 798 3 R AR 6 B 1 3 3 PEOPBTLIL S LPRSSPAR 2011,25(1) 58 63
" , [13]  XUBHEE 283, e a0, 55 A 33 PR AR L o 201 A B ke
B U X URATR XU X3 i 1% 33
i s, RIS X By RHL R PR, e 06— DL 25 4 L. B
EE?@@YﬁbﬁJﬂﬁko 1&%5@ IZEjijU%T‘R%@%B u—l 2013,31(1):193-198.
DX, Ja A1 A R [14] SRARKL % 50 BRI KR IF O 5 BB T 1%
3) A BXTE T RRELSS NG R AKX RAERFIM] AL : AL A AL , 2007 : 10-48.
B W TR R 41 KK, BN X [15] B4, 48 &, 855,55 . P E B RKERNR LS G 2
- - e BFFEL M ALt B AL , 2008 12-86.
— 5= 3 AV . A
= KB RERI, TR AR KBEIMR 167 semer. om0t [ A5t
5 = % B #t,2012:15-21.
= ) [17] B. L. Tumer II, R. E. Kasperson, P. A. Matsone, et al. A
[1]  Wilhite D A. Drought as a natural hazard: Concepts and defitnitions Framework for Vulnerability Analysis in Sustainability Science[J].

[C]//Wilhite D A, ed. Drought: A Global Assessment. London & New
York : Routledge, 2000:3-18.

Proceedings of the National Academy of Sciences of the United States
of America, 2003,100(14) : 8074-8079.



