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Abstract: Based on the observed daily runoff data from 7 hydrological stations covering 1960 to 2012 in the Lake Poyang Basin,
this study identified and analyzed the spatiotemporal variations of the drought-flood abrupt alternation events ( DFAAE) by applying
the short drought-flood abrupt alternation index ( SDFI) , TFPW-MK trend test and Ensemble Empirical Mode Decomposition ( EE-
MD). Further, the uncertainty of SDFI and the causes of DFAAE were also explored. The results revealed that DFAAE in Lake
Poyang Basin generally occurred during March and October. Among these, the drought-to-flood events of Lake Poyang Basin mainly
occurred during March and June, while the flood-to-drought events mainly occurred during July and October, with spatiotemporal
difference existed between different ages. Mild DFAAE was the dominated events in the Lake Poyang Basin, while extreme DFAAE
occurred less frequently. The extreme DFAAE was mainly concentrated in Fuhe River, Xinjiang River, and Raohe River sub-ba-
sins. Most of them were flood-to-drought events. The occurrence frequency of DFAAE was the highest in the 1990s and the lowest in
2000s. The TFPW-MK trend test of the minimum and maximum values of SDFI indicated there was a long-term decreasing trend in
the intensity of the strongest flood-to-drought events of in the catchment except for Raohe River. Meanwhile, a decreasing trend for
the occurrence intensity of the strongest drought-to-flood events was also found in Ganjiang River and the northern Xiushui River
Basins. Relatively, an increasing trend occurred in Raihe River and the southern Xiushui River Basins. SDFT in the Lake Poyang

Basin had two cycles which were 1 year and 21-35 years. In addition, there was a 3-year cycle in the occurrence intensity of the
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strongest DFAAE. The temporal and spatial variations of DFAAE were affected by spatial heterogeneity of precipitation and the
strong human activities, etc. This study facilitates us to further understand the mechanism and change patterns of the extreme
drought and flood events in the Lake Poyang Basin under the background of climate change. It also provides an important scientific
basis for flood control, drought relief and disaster reduction in the Lake Poyang Basin.

Keywords: Lake Poyang Basin; runoff; drought-flood abrupt alternation; spatiotemporal patterns; cycle

YT T ARSI T AR A5 K I PR AR R SR PE R, BT 5 s S
TR SCHA A TR IR B R T 0, %25 25 2R Ge RN 2k 20 J it ™ T e . S I, R A
B RWERE N e A TR AR | VR K VT AR 0 B T 4 4 e X e B S A T B
[ S5 0 B — R S L AN, T PELE 2005 4F 2009 AF K 2013 A Z U B B4 e
BRIT AR VT8 T L B 2o 2R TNIAE 2011 AEFR B 2 A8, T K VT R e X 2 PR — DO PR R
JHIZUB S S BN, LR s 2 e A 2 T IR R 2 ), R AR L AR A T R
NI A I . A i R AP B i — R e B R4 T SR R 23 S LA 11
GEEREVE , HFT 1 A 1 LG B — 9 3 BB e Sy e a1 PRI X DX R A B RIS L 5 I P o
SEFE N, HARUS I S SRS R K 305 SR I AU 5 e B — R ]

ULLAE S , 35 22 H R R IR R b5 5 07 V0] R AR UG EAT T RFSE , I T , o 8 e A s
FR9 ] 253 I 5 G R PR AL A S0 T AR B Rl 01 0, 5 3 25O 3 3 X b B TR K 22 S LT R K KR
AR SRR R, T TSR T Rl X S 2 B . R 7 7 b e T S R 05 e
B b, 5 ST — AT SPT AR 5 15 2o 5 S 8 B, I HE— 5 0T T LR 2 3 A iR 3 2% S A
k. BERAE BT R R BT T IO s 2 R T SR AR, 9l Copula pRECHIEE T
i S AR A A () OB 5 23, 23T T K M A R BRI 3 5 A RE ] i 2 ) 94 7 T o9 I
IX 5 A LG AT T A AR, I BT T 0 A A IR SR 45 R — 4 28 AR K 1 1 B
SCT AN B AR WA E X A SR 05 S R R, W T L O R . DN 3 S T SR K R
RS HOERN b ST H R 5 AR R, IR T T TRV R Rl b X 2 R A S 2
FEAE S H 5 ENSO [R56 2. 340, SR BAE W REaE"™ Li 2 58 AR B S o A8 (ki IR 1 3T 34
S PP R R T B Y A e AR

B 5T ) S ) 95— SRV K ), 2 T T A S, I e 0 A 2 R 4, LA W R R R
MR BRSO 2R S HE R R A A AR 45 S e 7 T k7B O 9 e S Y R R .
SR F T 30 PEL 0 DX 3] — 380 56 2R 52 4, o0 S Tl IR b 2 i 3 g P T Y X 2 — Y ST ARk 7R SRR AL
KT Sl AT  , B b o T o A L 2 K IR K I TR A K R T
WA KRR AR 25 R e S5 R 5 T RER AL, 20 8 B A O ek 22 A AR A8 R G S ok T
PATERITSE 220 T T3 DX B B — T SRl 3, 0 2 085 2 e X R B B R LG e TR b, BT 6 TR I
LI 57 5 s () I T AT T R A PR S T R A, SR M 1) Az £ R B S O A A 45 T HE AT
REAE AT, LG S0 7 1) 25 1] 2 5 PR 5 8 R i 7" PR I AR S0 T R9F 5 780 5 0 37 4 72 5 7
PRI 23 A 25 5 SR E K AR A5 FEIHE SR 05 SR BN R B0 T R S B S ) B IR AR X
A5 AU FE Ut 5k T ) AL R BT K 2 A 5 A A 4 B T, IR T Sy 356 B 34 X
TR A ASFRBE A | R R A 5 PR 4 R 2 R A

1 ARRIEE5Fi%

1.1 RRIB S HIEER

FEPHIBT 7 1) 7 FRITH F i IX, Filsk f e 16.22x10° km?, 29,5 KT 7 BE FLAG 9% |, Fiis i 7k
R IR, EEABK T P A5 T B8 TR S0, FEM 2R 3 A 1L M | e R B P i 3 2
TR0 B 3450 7 K Ak IV R 2 UK., A TR B2 , K T3, A 380 R 18°C, 1960 — 2012 A3 AR B /K 5t
1676 mm , HFBHBIAL IR AR N A 2 B 2R, — N 4 A TP RIEANZR,5—6 ARRKEE

=
H
E
?’%



I R :1960— 2012 AR MR T 5 L4 F TR T A 209

A f e (L, S0 AR O B E A, R AR A 2 AR AR T B9 50% 5 AN T A IFAR, BEK B RN, 7 9
A ZJ5 BB ih o AR HLRRLE) 12 H 20

114° 115° 116° 117° 118°
1 1 1 1 1

29°
1

28°
1

27°
1

o JKaCik
@ 4k
— i

= B 75
ol

E}ﬁ/nl_
- e 2114

- % -191
0 150 km

26°
1

25°
1

P 1608 B 90 el B 6 5 e 3 Bl oA
Fig.1 Location of the study area and the distribution of stations in Lake Poyang Basin
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Tab.3 TFPW-MK test trend results about the minimum and maximum series
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Tab.4 The cycle characteristics of IMFs components at 7 hydrological stations in Lake Poyang Basin
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Tab.5 The cycle characteristics about minimum and maximum series of SDFI

at 7 hydrological stations in Lake Poyang Basin
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¥ T o
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3 s 2.9 58.76 2.9 61.73
4 P 2.7 51.59 3.1 61.27
5 pEl 2.8 60.18 2.8 65.48
6 RS 3.2 59.11 2.8 62.69
7 yps 2.8 62.46 2.9 64.31
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