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Abstract; Daily precipitation and mean temperature data of 18 meteorological stations over the Beijiang
River Basin of Guangdong for the last fifty years were analyzed to classify anomalously dry conditions u-
sing the standardized precipitation and evapotranspiration index (SPEI). In this study, drought variables
(drought duration, drought severity and drought severity peak) were identified using run-length theory,
11 probability distribution functions were adopted to analyze the probability behaviors of drought severity
and drought severity peak at 18 meteorological stations. The L-moment technique is used to estimate the
parameters of the probability functions, the Kolmogorov-Smirnov method ( K-S) is accepted to evaluate
the goodness-of-fit of the probability functions and evaluate the ten-year return periods values. Based on
the Genest-Rivest method and the tail dependency of random variable, GH copula that has up tail de-
pendency is used for drought variable connect function. The Kendall rank correlation coefficient method is
used to estimate the parameters of GH copula function. Then we comprehensively analyze the spatial vari-
ability of joint probability distribution of two indices. The spatial variability of probability distribution of

one drought variable and joint distribution of two drought variables can provide the scientific basis for a-
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nalysis of the local water volume balance and reduce drought disaster risk.

Key words: copula function; SPEI; drought frequency analysis; Beijiang river basin; Guangdong
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Fig. 1 The position of Beijiang basin and stations distribution
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Table 1  Drought categories defined for SPEI values
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Fig.2  The sketch map of drought variables by the run theory
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Table 2 K-S’ s statistics D for the 11 probability distribution functions describing drought severity

REC ARUERK NI SOME )T ZHE EGEE MEOES TR B 4Ef BiF] K-SD
st oA WURSME gyAw o afi o arAfe afi oA B WM R A ISME
(2P) (2P) (3P) (3P) (3P) (3P) (3P) (3P) (5P) (3P) (2P) (0.05)
KB 0.224 0.192  0.148 0. 155 0.167  0.171 0.138 0.143  0.143 0.126" 0.271 0. 201
{24k 0.320 0.213 0.162  0.198 0. 205 0.211 0.173 0.159 0.159 0.139° 0.286  0.205
FME  0.132  0.158  0.047°  0.088 0. 098 0. 101 0.072  0.065 0.053 0.050 0.241 0. 183
%R 0.177  0.153  0.066°  0.107 0.112  0.115 0.090 0.091 0.091 0.072  0.232  0.189
FEIM - 0.153 0.139  0.077  0.101 0.112  0.115 0.086 0.085 0.085 0.073° 0.191 0.179
#Eil o 0.233 0.162  0.110  0.151 0. 157 0.160  0.133 0.116 0.116 0.103° 0.212  0.177
fEIL 0.208  0.172  0.047° 0.105 0.106  0.111 0.102  0.107 0. 107 0.086 0.234  0.198
FLE  0.182  0.130 0.095 0.116 0.124  0.127 0.104  0.096 0.096 0.092° 0.195 0.203
Wk 0.227 0.182  0.151 0.137  0.148 0.152  0.133 0.146 0.146 0.131" 0.264  0.180
%] 0.177  0.167 0.057° 0.096 0.104 0.109 0.089  0.091 0. 091 0.058  0.255 0. 187
HWfE 0.194  0.159 0.076° 0.102  0.103 0.106  0.097 0.100 0.100 0.083 0.215 0. 185
w0159  0.139  0.109 0.107 0.117  0.121 0.102 0.110  0.110 0.098" 0.219 0. 196
HW 0174 0.147  0.134  0.148 0.162 0.164 0.144 0.106 0.106° 0.124  0.199 0. 201
W&  0.294 0.210 0.139 0.140 0.144 0.149 0.098" 0.109 0.109 0.140  0.295 0. 161
Jo7F 0177 0.134 0.082  0.094  0.094  0.097 0.089 0.086 0.08 0.080" 0.181 0.182
Pu4s 0.220  0.181 0.113  0.149  0.158 0.162 0.129  0.117 0.117 0.092° 0.260  0.189
=7/ 0.180 0.173 0.120  0.112  0.123 0.126  0.114 0.122 0.122 0.106"  0.253 0.173
Wi 0.190  0.172  0.097 0.099 0.100 0.104 0.073 0.076 0.034" 0.066 0.263 0.173
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Table 3 Design values of drought variables and joint distributions return periods under different return periods at Shaoguan

Bt BEHE D-S D-P S-pP
Ef%,ﬁ;ﬁ /a D S p Ty T, T, T, T, T,
5 5.591 6.076  1.637 4. 606 5. 467 3.940 6. 839 4.304 5. 965
10 7.998 9.296 1.872 9.163 11. 005 7.746 14. 103 8.520 12.103
20 10.406 12.732 2.020 18.280 22.077 15. 367 28. 633 16. 957 24.374
50 13.589 17.538 2.134 45.633 55.291 38.234 72.228 42.272 61.185
100 15.997 21.342 2.184 91.222 110. 648 76. 347 144. 887 84. 466 122. 536
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Fig. 3  Spatial distribution of drought variables under ten-year return period values
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Fig. 4  Test result of Genest-Rivest method in Shaoguan
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Fig. 5 Joint distributions of drought variables return periods in Guangdong Beijiang river basin
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