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Research on Joint Probability Distribution of Drought Duration and
Intensity of Hanjiang Based on GH Copula Functions
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Abstract: Streamflow drought index (SDI) with 6-month was calculated using monthly runoffs as hydro-
logic drought analysis indicator at three hydrologic stations of Shuikou, Sikou and Chaoan during 1956 —
2011. And extraction of two variable element which is duration and degree of drought through run theory
as well as analysis the drought characteristics of Hanjiang based on two variable joint probability
distribution’s method. The distribution of P-III was selected as the drought duration marginal distribution
and the distribution of Weibull was selected as the drought degree marginal distribution by comparing
each distribution fitting index. In order to obtain the design value of  joint return period and co-occur-
rence with duration and degree of drought using joint distribution structured by GH Copula. For the sake
of obtain conditional probability of drought duration or drought degree under the each one, to consider
combination of different duration and degree of drought. Seen from the results, the greater risk of facing
drought by Meijiang is more than the Hanjiang downstream.
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Fig. 1  Location of the hydrological stations in

the Hanjiang river basin
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Table 1  Standard defined for SDI values
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Table 2 Drought duration and drought degree of Hanjiang river
- 20 40 60 4EAX 20 40 70 4EAX 20 40 80 4EAY, 20 tt4c 90 44X 2000 4E L)
A A S D/ A S D/ A S D/ A S D/ A S
Wiges 24 36.86 11 14.46 3 3.20 15 23.54 39 63.49
wOu 25 42.78 17 2.11 7 8.40 13 23.24 35 54.78
ke 21 32.48 12 14.29 0 0 7 8.68 53 94.42
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Fig. 2 Drought duraing (a) and drought degree

(b) frequency curve of Shuikou stand
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Table 3 Marginal distribution parameters and fitting indices

FEA St PPCC RMSE Dn JERSH RIESE [DATE 2
T GEV 0.9859 0.266 1 0.136 4 0.43 1.95 2.19
% P-111 0.994 4 0.146 9 0.1818 0.47 0.12 0.96
it Weibull 0.993 8 0.151 0 0.136 4 0.70 3.09 0.82
T GEV 0.976 9 0.3415 0.136 4 0.51 2.96 2.74
g;; P-111 0.990 7 0.201 2 0.227 3 0.35 0.06 1.13
i Weibull 0.988 8 0.177 4 0.136 4 0.61 4.40 0.90
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Fig. 3 United recurrence interval of contour map (a) and

co-occurrence recurrence interval contour map (b)
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Table 4 The design value of joint distribution recurrence

interval and marginal distribution recurrence interval
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5 3.56 10.89 6.05 9.18 B, XTI P(S > s|D > d) , T
100 00482929 18 % TR OB R R, IR T
B o mars o P AT A B, KON 7%, 1R
o 10 7.65 23.93 10.33  17.24 HENT 8% , WiEsl /N 8% o THR SRk
5 3.60 11.96 7.62 11.80 5 FR .
25 OARFT RIS T R U A E
Table 5 Encounter probability of different reoccurrence period of drought duration and drought degree
T EIH/a T2t E A/ a
ey TREEERH 100 50 20 10 5 100 50 20 10 5
a P(S>s|D >d) P(S>s|D>d)
100 0.51 0.17 0.04 0.00 0.00 0.02 0.0 0.00 0.00 0.00
K 50 0.67 0.55 0.18 0.05 0.00 0.03 0.02 0.02 0.00 0.00
] 20 0.84 0.68 0.52 0.19 0.05 0.07 0.06 0.05 0.02 0.00
3 10 0.92 0.8 0.67 0.55 0.18 0.12 0.10 0.07 0.06  0.02
5 0.96 0.92 0.80 0.68 0.53 0.23 0.15 0.12 0.09 0.07
100 0.50 0.16 0.04 0.00 0.00 0.02 0.0 0.00 0.00 0.00
2 50 0.67 0.54 0.17 0.04 0.00 0.03 0.02 0.02 0.00 0.00
[ 20 0.84 0.68 0.53 0.18 0.04 0.07 0.06 0.05 0.02 0.00
i 10 0.92 0.8 0.67 0.52 0.17 0.12 0.1  0.07 0.06 0.03
5 0.96 0.92 0.80 0.68 0.55 0.24 0.15 0.12 0.10  0.08
100 0.50 0.16 0.03 0.00 0.00 0.02 0.0 0.00 0.00 0.00
) 50 0.67 0.54 0.16 0.04 0.00 0.03 0.02 0.02 0.00 0.00
7% 20 0.84 0.68 0.53 0.17 0.04 0.07 0.06 0.05 0.02 0.00
3 10 0.92 0.8 0.67 0.51 0.17 0.12 0.1  0.08 0.07 0.03
5 0.96 0.92 0.80 0.68 0.5 0.24 0.16 0.12 0.10  0.08
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