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Research on drought in Minjiang River basin based on the theory of runs and Copula function
ZHOU Nianging' , LI Tianshui' , LIU Tiegang®

(1. Department of Hydraulic Engineering , Tongji University , Shanghai 200092, China;2. State Key Laboratory of Hydraulics

and Mountain River Engineering ,College of Water Resource and Hydropower , Sichuan University ,Chengdu 610065, China)
Abstract; In order to assess the risk of regional drought disaster reasonably, we took the monthly precipitation data of 14 mete-
orological stations in Minjiang River basin from 1961 to 2012 as the research object,and, with threshold as a variable, set three
cutting levels according to the theory of runs to identify drought events. Then we used the best fit Copula function to construct
the joint distribution of drought duration and severity and analyzed the probabilistic characteristics and return period. The re-
sults showed that: Gumbel Copula function demonstrated the best fitness for Minjiang River basin. After the analysis of the spa-
tial distribution of conditional probability P(S<{60 mm|D=>3 months), the results indicated that the probability of occurrence
on the three cutting levels increased from the southeast to the northwest of the basin. The results of joint return period demon-
strated that the drought in the northeastern and southern parts of the basin was more serious than that in the central and western re-
gions, while the results of co-occurrence return period showed that the drought in the west of the basin was more serious than that in
the east. The spatial distribution characteristics of joint return period were more stable than those of co-occurrence return peri-
od. The joint return periods of the whole basin on each cutting level were relatively close. This study could provide a basis for
setting the cutting level of the theory of runs,choosing optimal Copula function,and conducting multivariate drought analysis.
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Fig. 1 Minjiang River basin and the distribution of

meteorological stations
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Fig. 2 Drought recognition based on the theory of runs
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Tab. 1 The optimal Copula function of 14 stations in Minjiang River basin
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Tab. 2 The optimal Copula function on three cutting levels
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Fig. 3 The spatial distribution of two—dimensional conditional probability in Minjiang River basin
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.4 K, % Kk &



A&k, % ETirRE M Copula # HHT 7 IR LA T F4F4E

25 B R E LN 50 a, 3 AT O VL g R R
B, WL 50 XFFAN B0 0 3 FRIBOKSE i 53 45
2L B e AnPER Y, 3 R IBOK - 0 d (B
g 318. 6 a, fpe/IMEH 148.5 a, 2% 170. 1 a, XFF[d—
FIAREUK A , A7) 5 A ) B0 T R 22 St 2 i 35
FEANEEOKE AL S KA BRAEFE RS (318. 6 @) o e/
{8 IRAEAA R 3 (99. 5 &) % 2% 226. 1 a,

WIS AT, 3 F B IROK P47 2% B0 3t 380G
()5 LU AR ™ W AR I R b X B 2 A

e 1R
130 K- 0 E
N BT
TN
=7 2 2
. ErT

(TR o o [

RIPOKF C JRBLAY SR FR - A0 R B 1 1) B e B
WA 200 A, S f ™ H 1 1 7 o H BRI B EE B
B2 300 a Ze A7 (T 5 BIBUKP A JRBLR) S5 i
U AH B EBOK S B AT C BUIPUKSFE AR R
5D A P 5 ARVt X i [+ B0 B A
I 235 a. T 1 S o AR E 0t b B [ B e B e
330 a 5. ERIPUKF A {95 B AR HE AR
K- C iR 76 ~9% i/N TP H BI{E R 1922
S GRIBUKE AT Ry ARX IO C 224k 5090)

| R

S RIS EAERRA= @S

Fig. 5 The spatial distribution of co-occurrence return period in Minjiang River basin
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