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Analysis of drought characteristics of the Weihe River Basin based on SPEI
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Abstract: The meteorological data of 20 meteorological stations from 1961 to 2013 in Weihe River
are used to calculate the standardized precipitation evapotranspiration index (SPEI) at different
scales and to analyze the application of SPEI in the basin. At the same time, drought distribution
of time and space in Weihe River is analyzed by using SPEI index, and research results show that
there is an obviously reducing trend of SPEI index in Weihe River, with drought increasingly
tending towards severity. Spring and autumn drought have a significantly worsening trend, but
summer and winter drought is of no obvious change. On the overall distribution purposes,
droughts occur mainly in the northwest, among which most light droughts, moderate droughts
and severe droughts occur mainly in the northwestern region. Conversely, due to the impact of
historical severe drought event in 1995 and 1997, extra severe droughts often occurred in the

southeastern region.
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Tab. 2 Drought frequency in Weihe River stations
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T A R R B T R E R A il JEER X, 3 R A R 37, 406 AR R T B AR

TR, M T PRI T R B R AT AR P R RN 29,50,

W%

= 26.4~28.3

. = )8.4~29.7
==129.8~30.9

==31.0~32.0

==32.1~33.2
33.3~34.4
==34.5~35.7
==35.8~37.2
==37.3~39.6

0 105 210 km
| I |

(a) T8

IE/ %

=—75.7~8.5

=3 6~10.4

==10.5~11.9 ‘
==12.0~13.1

==13.2~14.4

==14.5~15.9

==16.0~17.5

= 17.6~19.4

—19.5~22.6 5

210 km

=

== 13.9~16.8

5 210 km

(b) BT (c) H &

B2/ %

==1.9~3.2
w—3.3~4.2
==4.3~4.8
==4.9~5.5
=5.6~6.1
=6.2~6.8
—6.9~7.6

m—7.7~8.5

g 6~9.4
210km 0 105 210 km
I — |

#

A

(@ EF (e) ¥ 5

7 8T i A (] 2 T 50 R A5 [ A
Fig. 7 Varying degrees of drought frequency distribution in Weihe River Basin



R0 5 AT SPET AYTE 0 3 8k T 587 AE 43 BT 75

B 7(b) (o) (d) Ce) 43 Al 1, I8 0T 37 4ok
R B R R A AR VI S X L e ™ Y
SR IR EL A E] T 22, 6% P B ML IX L N
JEE P ARR R 16,500, H B R B R AR A PE AL
X, PR N 13, 200, L AR R IX & A% 22 4,
FR A T B I Ol A [ D L AR R D) R S, R
T2 A5 A P e PG T DX g M R ) Sl S
Bl DA B A F A6 S X, 808 9. 4%, I8 T
U I R R A AR AR X B b R A

=5 5
g8
- 2
TRR
“rE

0 105 210 km
I

(a) 1995E T &

W1 B VG I AR B XL AT R Ry 3.8 %%,

i b A I R B B E R e
T L X B A 7 AR D R U R s T R S A
AR L X R AR £, X SR 1995 4FE DL K&
1997 4F 19 5 KT 5255 1 5% me i 8. 1995 4F J 1997
AP (1 R 5 R R R T /R R M X fR 7R R b X
) P b X 3 . 1 8 Ca) . (b)) 43 i g 1995 4F
1997 4F B I T R A 1 i .

= 7
=E&
=h g
cRER
LR

105 210 km

(b) 19974 F 5

8 IEI T EN 1995 4FE K 1997 4E+ L4015
Fig. 8 Drought distribution in Weihe River Basin in 1995 and 1997

3 &

D) F AT SPEL 48 %70 M 18 1 i 48+ 524K 80 mT
A1 s SPET A8 {1 ] i 038 FH 1 55 45 1 1 3 3 4F SPEL
HEREFETEES BET2BT™E, WREF
L& % SPEMETC W% T REBH . LW RRE. 57
RETH REL., FFD LS SPEI{HY BT
Wi L AR e 1993 4R AR RS B AE 1970 4R K
AR KT R RN,

2) WS EE T RN, TR EELRLE
TEVEAL AR M DX, P 2 T R Ay 37,400, Hop, B2
5 B A A T T AL S M DX R P S M X i
A SR HOR RS b R R R A e T AL X 8
7 EL Y i R [ L e G0 LR SR s R A
7 T i P T M DX 7 R Y o A P DL SR
HHERT R R EE R LA R AR X 5
Ohy TR B A N3 ] B 1 i B M X X R R
1995 4F LA K 1997 4F iR R+ R F A2 P 2.

B 3k

C1] #AS, B AREE, R A 5T e 4L 77 o X T
B e [I]. T8 X, 2015, 38(2) . 239-
248.
HU Shi, MO Xingguo, LIN Zhonghui. Projections of

spatial-temporal variation of drought in north ChinalJ].
Arid Land Geography, 2015, 38(2):239-248.

(2] FVBEAK , F 5% 2. T8 ) i 380 T R AR A b T R A48 Bt 07
BRI K%,2006,32(1) :24-29.

HE Wanlin, XU Zongxue. Analysis of drought and ap-
plication of drought index in the Weihe River Basin [J].
Meteorological Monthly, 2006,32(1) :24-29.

(3] M ZEAE TR R MR 2 S5 T I 0T 50 4F Sk A3 A2 4k

B K 578 A3 A LT 1. AL BOIME R 2 24 4 CH AR BR 27 150
2012,48(4) :399-405.
ZHAN Chesheng, QIAO Chen, XU Zongxue, et al.
Climate change and mutation analysis in Weihe River Ba-
sin in the last 50 years [J]. Journal of Beijing Normal
University (Natural Science), 2012, 48(4):399-405.

(4] E#hFA S5 R &, TR RS R
B[] FREH,2007, 30(1):60-65.

WANG Jinsong, GUO Jiangyong, ZHOU Yuewu, et
al. Progress and prospect on drought indices research
[J]. Arid Land Geography, 2007, 30(1):60-65.

[5] American Meteorological Society. The relationship of
drought frequency and duration to time scales R]. Ana-
heim: American Meteorological Society, 1993.

[6] HAYE M J, SVODOBA M D, WILHITE D A, et al.
Monitoring the 1996 drought using the standardized pre-
cipitation index [ J]. Bulletin of the American Meteoro-

logical Society, 1999,80(3):429-438.



76

VU223 TR 222447 (2016) 45 32 45 1 1)

[7]

(8]

[9]

A 2T o % BT SPLAE AU 1981-2010 4F 1Y
SEUTHL X T 202 S AR AE L) . AR BIR A4 4, 2013,
28(10):1694-1706.

ZHOU Yang. LI Ning, JI Zhonghui, et al. Temporal
and spatial patterns of droughts based on standard pre-
cipitation index (SPI) in inner Mongolia during 1981-
2010[J]. Journal of Natural Resource, 2013, 28(10):
1694-1706.
PALMER W C.
[R]. Washington DC: U. S. Weather Bureau, 1965.
Wk B RSV T ZRBNETARELT
SRR L)) WAL, 2012, 34(8): 1518-
1525.

CAO Yonggiang, LU Lu, ZHANG Lanxia, et al. Spa-

Meteorological research paper No. 45

tio-temporal characteristics of meteorological drought in
Liaoning province based on Z index[ ]J]. Resources Sci-

ence, 2012, 34(8):1518-1525.

[10] B4 T 52449 . GB/T 20481, tha A 0 = = 5 b5

(ST b ot v B Ar o WAL . 2006.

(117 oD 2. B T b i (L B K 16 B R T 5

ZHREL)]. R4 R, 2010, 38(1):66-70.

CHE Shaojing, LI Chungiang. Spatial-temporal charac-
teristic of droughts based on standard precipitation in-
dex in Shijiazhuang [ J]. Meteorological Science and
Technology, 2010, 38(1) :66-70.

[12] R4, K. AR, 5. 38 50 4 v [ B K R B2 72 Ak

TET B T2 b iy 2 ma [T 1. % B % 4, 2010, 59 (1)
654-663.

ZHANG Daquan, ZHANG lu, YANG Jie, et al. The
impact of temperature and precipitation variation on
drought in China in last 50 years [ J]. Acta Physica
Sinica, 2010, 59(1): 654-663.

[13] VICENTE-SERRANO S M, BEGUERIA S, LOPEZ-

MORENO J 1. A multi-scalar drought index sensitive

to global warming: The standardized precipitation e-

[14]

[15]

[16]

[17]

[18]

vapotranspiration index [J]. Journal of Climate, 2010,
23(7): 1696-1718.
FE AR A R AT ISR S AR R K 28 K 48 B AE
Xk n 0T S 535 F5E.2013,18(5) :617-
625.
ZHUANG Shaowei, ZUO Hongchao, REN Pengcheng,
et al. Application of standardized precipitation evapo-
transpiration index in China[J]. Climatic and Environ-
mental Research, 2013, 18(5):617-625.
FARBRIC. RAEAL R K ZE RS BT b R T 5 A A
AT, SRR 4 ,2014, 33(2):423-431.
WANG Lin, CHEN Wen. Applicability analysis of
standardized precipitation evapotranspiration index in
drought monitoring in China [J]. Plateau Meteorolo-
gy, 2014, 33(2).423-431.
RUE W@ R R A TR UK SO R 2 W g
[T, VH22 B TR %2441, 2014, 30(2) : 170-174, 186.
ZHU Yuelu, CHANG Jianxia, LIU Chenyan. The re-
search on the hydrological variation diagnosis of the
Weihe River Basin [J]. Journal of Xi’an University of
Technology. 2014, 30(2):170-174,186.
ks R R 4. BT SPET Y 4T i Ok
A0 AEAFF T B0 28 REAE R 9T [T ], 0 R HE Kk 2= 4
2013,32(3):67-70.
GAO Rui, WANG Long, YANG Maoling, et al. Spa-
tio-temporal characteristic of winter and spring drought
based on standardized precipitation evapo-transpiration
index in Nanpanjiang Basin [J]. Journal of Irrigation
and Drainage, 2013, 32(3):67-70.
FgE Ik, 2. B R EOE 40 4F oK 2 AL B K
TEBMLI]. ARHER,2007,29(1) :36-37,40.
HE Wanlin, XU zongxue. Precipitation variation and
drought forecast in the past 40 years in the Weihe River
Basin [J]. Yellow River, 2007, 29(1):36-37,40.
(Fift4iE M

)



