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Study on the evolution of droughts and floods in the Yangtze River basin
based on the standardized precipitation evapotranspiration index
Y1 Bin, ZENG Xiaofan, ZHAO Na, LEI Kan
( School of H ydropower & Information Engineering, Huazhong University of Science and Technology , Wuhan 430074, China)
Abstract: In order to investigate the change tendencies of the droughts and floods in the Y angtze River basin, we used t he stand
ardized precipitation evapotranspiration index on multiple time scales, based on the monthly precipitation and average tempera
ture data from the 133 meteorological stations in the whole basin during 1970- 2012. T he results showed that the overall drought
conditions in the Yangtze River basin were not serious, while the drought tendency was prominent. Compared to the upstream
region, the middle and low er reaches of the Yangtze River basin had a more prominent drought tendency, especially on longer
time scales. In addition, the analysis of typical extreme meteorological events showed that the standardized precipitation evapo
transpiration index could well reflect the floods and droughts in the Y angtze River basin on different time scales. T his suggests
that the index can be used to precisely evaluate the extents and distributions of the hydrological regimes in this basin.
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Fig.1 Distribution of oLservationslations in the Yangtze River basin
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Tab.1 The proportions of different drought grades on
different time scales in the Yangtze River basin

(%)

(R 274 SPEI_3 SPEL_6 SPEI_9 SPEI_12
e 3 T 5 1.2 1.3 1.2 1.2
FEE 4.9 4.9 5.0 5.1
i 10. 8 10. 8 10.7 10.7
B 33.2 33.5 33.5 33.3
A5 49.8 49. 6 49.5 49.7
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Tab.2 M-K value analysis of SPEI index series on

different time scales in the Yangtze River basin
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Fig.2 Distribution of M-K value of SPEI index on different time scales in the Yangtze River Basin
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Fig. 3 SPEI index series from 2005 to 2007 on different time scales at Fengjie, Liangping, W anzhou, and Shapingba stations
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Fig.4 SPEIl index series from 2005 to 2006 on different time scales at Qumalai and Qingshui River stations

Pl 4 w501, SPET $5% th 12518 T 52
DRI BT W 2016 4F 1 H .2 H 4y =T ¥5 H X i
FES IR, =N H IR R b, AN G 1 H
¥ SPEL F8#00r 5k - 2. 02, - 2 14, ¥ iZsER N
{H; IEAh, % 6.9, 12 A F I [a] ]RFZ (1) SPEL )7 41
RIW, 2006 4 SPET FREUFEE S0 FufE, RIHIZE
RN T R0 —4E, X5 2006 4EJ2 1961 4E LK
J Bt e () — AL BB 7K AR/ AH—

FRA LA b= 37 S 451 1) 43 H7 KBH, SPET $5 44
BERE G T it b DX, 7 T i X6 52 397 T 3
AT B B, Ak B, SPET $i5 8078 KT i 48k
T PR UT, e v A B et AR IR I i) R
PHE AR A

4

ASCRR VT ek A R 32 133 A A 8 M 3
1970~ 2012 4= (1) SEM B K A 9okl TH5 T
WHRAE 326,912 A~ H PUAS I ] )R 1) SPET 534,
P AT YT Sk 2 57 1 A 1 I A AR AR, 3k
PRI R i 5 RS SPET FRE0E 47 X0 e
SIHT, FEERUT

(1) JE I A3 BT KT 0 Sk AS ) B 1) R b
SPEI{H &I, #epk R TTH S8 5405 BUAS 24 )
L, PN ) ROBE b ) % AR (A R R
TR PETRE BT A T5) 29070 L] KA
Al fHJE, YT A0 a4 Lo i, R KT
SR ANTRISS TR BB (R S S8 B T ta

(2) F M-K £53 01 SPEI 5 207 51 (1) Ak 3
FHHEAT2S 1Al A B, KA 3R 90% LA L flg X 45k 4k
T @A EPRE, —F DL el f0a o B (5 B
99% HIk 3 H M- K i R4t o e Ab, Bl A I [A] R EEY
S, A A R (M- K ARk FUAR) R A B
AT, M) R, KT R R B R4k
(R St 3 47k, A 12 A IR BB T KL
PEIX Ui i) SRR B+ R A, X
FIH AT I 5 05 1 35 AR AT BT ek Py e
FRiE R X AR R e AT R

(3) T8 bR 37 R o RS R E A B
B, AR ) R b SPET $5 $on] LAAEf Sz e
TUIE AN [ DX (10 52 57 155 40, 7 K VL 3 Sl A AR B 1
TEFPE, Be% T DA ST R B S0 I 2 R

( References):

(1] REBRL R85 B L8 S S BIER] J ] 90 27, 1996( 1) :
4853. (LIANG L K. Study onsomebasic problems of drought
and waterlogging[ J]. Journal of Catastrophology, 1996(1): 48
53. (in Chinese))

[2] KARL T R.Some spatial characteristics of drought duration in
the United States[ J]. Journal of Applied Meteorology, 1983, 22
(8): 1356 1366.

[3] MOSLEY M P,PEARSON C P,MOSLEY M P, et al. Floods
and droughts: the New Zealand ex perience[ J]. 1997.

[4] JIANG T, ZHANG Q, ZHU D, et al. Yangtze floods and
droughts (China) and teleconnections with ENSO activities
(1470:2003)[ J]. Quaternary International, 2006, 144(1): 29
37.

KL KEIR < 93



F16% S5 94 H - BAAHEE KA FHL - 20184 2 A

[91

[10]

[11]

[12]

[13]

[14]

MR I, TERE. A2 BRIGIE N I 295 9 5wl e fis S i w020 it o
[J]. HbBERL2~, 1995, 15(3) : 20F 207. (CHEN J Q, SHIN. The
preliminary study on possible scenarios of flood and drought in
China in the case of global warming[ J]. Scientia Geographica
Sinica, 1995, 15(3): 201-207. (in Chinese))
Mr B3 B Hik FIRARM IR J]. K F, 1989(4): 10-13.
(CHEN Y Q. A study of hazard indexes of drought and flood
[J]. Journal of Catastrophology, 1989(4): 16 13. (in Chinese))
VICENTE SERRANO S M, BEGUERIA S, LOPEZ

M ORENO J I. A multt scalar drought index sensitive to global
warming: The Standardized Precipitation Evapotranspiration
Index- SPEI[]]. Journal of Climate, 2010, 23(7): 1696-1718.
M CKEE T B, DOESKEN N J, KLEIST J. The relationship of
drought frequency and duration to time scales| J]. 1993.
YU M,LI Q,HAYES M ], et al. Are droughts becoming more
frequent or severe in China based on the Standardized Precipr
tation Evapotranspiration Index: 195F 2010 [ J]. International
Journal of Climatology, 2014, 34(3): 545 558.

ABDULLAH H M. Standardized precipitation evapotranspr

ration index (SPEI) based drought assessment in Bangladesh

[ C]// International Conference on Environmental Aspects of
Banglad esh. 2014.

FE A, 2k, AEMSAR, 45, bR B A0 B 7K 28 R HRELTE b [ IX 3
BN [ T]. A% 5 56 55 BF 5T, 2013, 18 (5): 617-625.
(ZHUANG S W,ZUO H C, REN P C, et al. Application of
standardized precipitation evapotranspiration index in China
[J]. Climatic and Environm ental Research, 2013, 18(5): 617-
625. (in Chinese)) DOI: 10. 3878/]. issn. 1006-9585. 2012.
12007.

ARG, TR HL, 2 SR, 5. BT SPET (¥ fh [ 14 7 b X
196F 2012 4T 5 AL B AE 20 T [ J]. 7010 A2 ALBT 51 3 i,
2013,9(3):192198. (XIONG G J, ZHANG B K,LI C Y, et
al. Characteristics of drought variations in southwest China in
196+ 2012 based on SPEI[ J]. Progressus Inquisitiones de
Mutatione Climatis, 2013, 9(3): 192 198. (in Chinese)) DOI:
10. 3969/ . issn. 1673 1719. 2013. 03. 006.

K, 8 AT B R B b AR E T ] KT
I YRS IR, 2012,21(3): 310. (LIU Z X, XIAO Y. Indr
ces and characteristic of drought and flood in the upper basin
of the Changjiang river[ J|. Resources and Environment in the
Yangtze Basin, 2012, 21(3) : 310. (in Chinese))

T, M, B, A AT R R R RS ]
KA, 2013,28(3):4247.(YU W J,ZHOU H J,ZHAN D
Y, et al. Characteristic research on drought and flood disasters
in the Yangtze River Basin[J]. Journal of Catastrophology,
2013, 28(3):4247. (in Chinese)) DOI: 10. 3969/ j. issn. 1000-
811X.2013. 03. 009.

94 « KXKER

[15]

[16]

[17]

[ 18]

[19]

[20]

[21]

[22]

[23]

[24]

VEGRZE, MK, AR, S KV BT 5 VR AL 7 VR T
[J]. ARKIT, 2008,39(11): F5. (XU J J,YANG D W, LEI
Z D, et al. Pilot study of the drought assessment method in
the Yangtze river basin[ J]. Yangtze River, 2008, 39(11): F5.
(in Chinese)) DOI: 10. 3969/j. issn. 100F4179. 2008. 11.
001.

Kt S B A KL Ve L R S R s IR R R
% 23], 2001, 59(5): 569 577. (ZHANG Q, WU G X. The
large area flood and drought over Yangtze river valley and its
relation to the South Asia high[J]. Acta Meteorologica Sinr
ca, 2001, 59(5) : 569 577. (in Chinese)) DOI: 10. 3321/ . issn:
0577-6619. 2001. 05. 007.

b N e AL LRSI e A vt e e g v LA I AA
KB ER, 1992(3): 328 327. (WEL F Y,ZHANG X G. An
nalysis on control factors of drought/flood in the Chang jiang
valley [ J]. Journal of Applied Meteorological Science, 1992
(3):321-327. (in Chinese))

KENDALL M G.Rank correlation methods[J]. Biometrika,
1948, 11 en 12(1/2): 86 91.

FEPE G, ARV, i) . BT o AR RS R 6 T
KFECAI M D] . K BE 2 3E R, 2013, 24(4) : 490 496.(ZHANG D
W,CONG ZT,NI G H. Comparison of three Manmr Kendall
methods based on the China s meteorological data[ J]. Ad
vances in W ater Science, 2013, 24( 4) : 490-496. (in Chinese))
TG, AT AR 1T 55 4k B 10 KK KR
A ML T]. B 5 %, 2007, 26 (4) : 874 880. ( WANG Z W,
ZHAIP M, WU Y L. Analysis on drought variation over 10
hydrological regions in China during 195F2005[ J]. Plateau
M eteorology, 2007, 26( 4) : 874 880. (in C hinese))
TES G R, Th R K FFL 2007 M]. dbxi: K% HR
#t, 2007: 19-20. ( China Meteorological A dministration. China
y earbook of meteorological disasters 2007[ M]. Beijing: China
M eteorological Press, 2007: 19 20.(in Chinese))

BeAE . =T R bR TR L E A KV R H X AR 0E R PRI 5T
[D]. B5tfs B L FE K 2%,2013. (DUAN Y. Study on the o
daptability of three drought indices in the Yangtze and Huai
River and middle and lower reaches of Yangze River|[D].
Nanjing University of Information Science & Technology,
2013. (in Chinese))

HEAG . ER SR FEE 2008 M]. b5t 5 KR
#t, 2008: 18 20. ( China Meteorological Administration. China
y earbook of meteorological disasters 2008 M] . Beijing: China
M eteorological Press, 2008: 18 20.(in Chinese))

PEAG . ER SR FEE 2007 M]. dbsT: RE R
41, 2007: 182 183. ( China Meteorological Administration.
China yearbook of meteorological disasters 2007 M. Beijing:
China Meteorological Press, 2007: 182 183. (in Chinese))





