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Drought Evolution Characteristics in the Zhangwei River Basin in Recent 55 years
WANG Gang'?, YAN Deng hua''2, SHEN Lixia’>, WENG Bar sha'?2, TANG Ximr gang®, WAN Jir hong*
(1. State Key Laboratory of Simulation and Regulation of Water Cycle in River Basin, Beijing 100038, China;
2. Water Resources Dep artment, China Institute of Water Resources and H ydropower Research, Beijing 100038, China;
3. Upper Zhanghe Water Resources A dministrative Bureau, H aihe River Commission of the Ministry of Water Resources,
P.R. C, Handan 056006, China; 4. Water H istory Depariment, China Institute of Water Resources and
H ydrop ower Research, Betjing 100038, China)

Abstract: Based on the daily precipitation data at 11 meteorological stations in the Zhangwei River Basin during the period from
1957 to 2011, several SPF based indices, including drought frequency, drought affected area, drought severity and duration, and
drought barycentric coordinates, have been selected to analyze the meteorological drought evolution before and after the precipt
tation mutation. T he results showed that (1) precipitation mutation occurred in 1976, and the frequency and affected area of
drought in the year scale have increased significantly from 20% and 23.2 % to 40% and 34.1% before and after precipitation
mutation, respectively; (2) in the season scale, drought frequency and affected area decreased to some extent in the spring but
increased greatly in both summer and autumn, and the drought frequency increased while affected area decreased in the winter;
(3) the average drought duration and severity increased significantly in both the year and season scales, but decreased in the month
scale; and (4) the drought bary centric coordinates showed insignificant change before and after the precipitation mutation.
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Table 1 General information of selected meteorological stations
(SRR ey iEdEe) PR L) ZhEE(%) W/ m IR/ mm PRI/ mm
53787 LiTEan iy 1957. F2011. 12 112.98 37.07 1041. 4 541.0 126. 6
53887 AR 1 1957. +1985. 12 113.12 36.20 926.5 601.5 123.7
53882 KA i 1986. F2011. 12 113. 07 36. 05 991. 8 552.8 111.2
53986 Bz T 1957. F2011. 12 113.88 35.32 73.2 573.5 165.6
53898 2% T 1957. F2011. 12 114. 40 36.05 62.9 569. 2 170.0
53782 BH % 1 1957. F2008. 12 113.55 37.85 741.9 540. 4 139. 1
54808 FEL 7R 1957. £2011. 12 115. 67 36. 23 37.8 442.6 140. 6
57071 FiRE: N 1961. F2011. 12 112.43 34. 82 333.3 622.2 147.5
57083 F I ] 1957. +2011. 12 113.65 34.72 110. 4 642.9 153.6
53798 & ik 1957. F2011. 12 114. 50 37.07 77.3 516.3 171.6
53975 FH 41 g 1957. +2011. 12 112. 40 35.48 659.5 602. 5 135. 8
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Table 2 Drought classification of standardized precipitation index
£y TR SPI Y
1 T 5 - 0.5<SPI
2 e - L0<SPIS-0.5
3 R - 1L.5<SPIS-1.0
4 Ees - 2.0<SPIS-1.5
5 5 SPI<-2.0
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Fig. 1 Thiessen polygons of meteorological stations
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Table 3 Percentages of control area among

total area at each meteorological station

B E%ﬂtﬁzt‘;;(«fgé I S E%ﬂ[ﬁ]ﬁ{;ﬁfgﬁé EA
Tl 24.1 R 2R3 2.3
Kk 24.8 i 0.2
Wz 16. 4 N 1.8
Z 26.5 = 0.6
[EF7S 2.9 B 4% 0.2
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Fig.2 SPI series of annual precipitation

in Zhangwei River Basin
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Fig.3 Drought affected area in Zhangwei
River Basin from 1957 to 2011

3.2 RERTF IR EAFAE
3.2.1 FHRARE A

Manrr Kendall VETHH &5 5L 4 SR, 4G RMek
LI P26 LA AAAERS 58, BLWIAR K P 94 AE S AR R, (HAT
RANECARME—, LR AELE 1975 FEMHE RAESEAE . BRIk, TF
A AT £ KI5 1 i A R AR WD) I TR

4 M- K
Fig.4 MK analysis of annual precipitation
in Zhangwei River Basin
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Fig.5 Moving tstatistic curve of annual precipitation

in Zhangwei River Basin
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Fig. 6 Annual precipitation series

in Zhangwei River Basin from 1957 to 2011
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Table 5 Variations of drought frequency and affected area before

and after precipitation mutation

N AT TREERAE  TREKRESK T F5gmisE
C bR o
JUE R (%) (%)
1957- 1976 4 20.0 23.2
A4
1977- 2011 14 40.0 34.1
- 1957- 1976 8 40.0 36.4
1977- 2011 22.9 23.2
~1957- 1976 4 20.0 25.0
K
1977- 2011 12 34.3 35.4
" 1957- 1976 4 20.0 23.2
1977- 2011 11 31.4 33.9
1957- 1976 5 25.0 311
%
1977- 2011 10 28.6 27.5

(2) T FHRE DI . LU B K 41 0 el 23 il
H1H3 A6 A.12 AREER SPI R4 1% ik 77w
REICLA K 5L 1 5T 1 Bk R, 4 3 4e vk 1957 4F -
1976 F1 1977 4= 2011 W/ BT R FHARR 58 T 5
SER I RSP RIRIE, AR TR 6. T 1 A6 AR
JET5, T R SRR R, 5 DT IR R, TR
JEH BT B AR T2 REE(3AS A) AER E(12 A A) T8
Me, TRk D, P F 2w WK, TR
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Table 6 Variations of drought duration and severity before and after precipitation mutation

1957 4F- 1976 4

1977 4E- 2011 4

SPI I IHRE

TR (K EY CERTREN A CRTRME TREERE/ (K Y PRI A PR R
1H 1. 65 1.21 1.84 1.71 1.13 1.72
3H 1.15 1.65 2.51 0.94 2. 00 3. 14
6 0. 65 2.77 4.33 0. 69 2.30 4.00
12 H 0.50 2.00 3.68 0.43 4.00 6.48

Table 7 Bary centric coordinates of drought severity

and frequency before and after precipitation mutation

HE S 3T R TR SR
RAEC)  dLE(C°) KRZ&C)  dLEC)
1957 4E- 1976 £ 113.608  36.25  113.651  36.181
1977 4E- 2011 4 113.648  36.224  113.624  36.244

M7 FTLLE H, BEKRAB R, WaT T 2 g E
LABFR I RS 0. 04T, 0] B EE 0. 071°, T 5 KA AR ]
PUmiF% 0. 026, b mFs 0. 063, RIT 54 5 25 T 00 A A i) 45
AL 4.5 km 7. 9 km; + S AR O 75 1 A6 3)
202.9 km.7.0 kmo A& FAK T 5 008 R T 5 R A K
S SRR T EL O AE K SRR/ G A R AR B 3, K
AR IR R el T O E= e i N <
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Fig.7 Drought barycenters and their changes

in Zhangwei River Basin
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