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Fig. 1. The location of meteorological stations in

southwest.
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Table 1. The level of drought duration.
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Table 2. The level of drought severity.
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Fig. 2. The KS test pass rate of stations drought dura-
tion and drought severity (significance level is 0.01) and
the minimum sample size requirements for each area
KS test (significant level is 0.01): (a) the pass rate of
station by KS test; (b) drought duration; (c) drought

severity.
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Fig. 3. The relationship of distribution parameters
regional mean and sample size: (a) the mean of pa-
rameters; (b) the standard deviation of parameters;

(c) the coefficient of variation of parameters.
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Fig. 5. The minimum sample size required to calculate probability of different drought types: (a) light
drought within month (0 < D < 1, 0.5 < S < 1); (b)—(p) same as (a), represent the drought types
combination of drought duration on the top of the figure and drought severity in the left figure.
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Fig. 6. The minimum sample size required to calculate recurrence of different drought types: (a)—(p) same as Fig. 5.
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Fig. 7. The curves of average temperature in the southwest and MK test: (a) the average temperature in the

southwest; (b) the MK test of average temperature in the southwest.
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Fig. 8. The minimum amount of sample required for variation coefficient of 0.2 in early warming and warming

period: (a), (d) parameter A; (b), (e) parameter «; (c), (f) parameter 3.
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Fig. 9. The minimum sample size requirements for each area by KS test in early warming and warming

period (significant level is 0.01): (a), (c) drought duration; (b), (d) drought severity.

100203-9


http://wulixb.iphy.ac.cn
http://wulixb.iphy.ac.cn

) I8 % 4 Acta Phys. Sin.

Vol. 64, No. 10 (2015) 100203

0<D<1

1<D <3

3<D <6

@

05<S <1

1<S<15

1.5<S<2

2<8

—10 -5

0

5 10 15

AR

K10 SRS R AT TSR T R MR T R R MEA R ER  (a)—(p) & XK S5

Fig. 10. The difference of the minimum sample size required to calculate probability of different drought

types between warming period and early warming: (a)—(p) same as Fig. 5.
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Fig. 11. The difference of the minimum sample size required to calculate recurrence of different drought

types between warming period and early warming: (a)—(p) same as Fig. 5.
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Abstract

Based on the standardized precipitation index data of 89 meteorological stations in southwest China (Sichuan
Province, Yunnan Province, Guizhou Province, Chongqing) during 1961-2010, probability model containing drought
duration and drought severity is established by using the theory of run and the Copula function. The influences of the
drought sample number on the distribution parameters, the probability and drought return period are discussed. The
result shows that the stability of distribution parameters needs larger sample number. The sample number is greater
than 50 in some regions and the requirements for sample number of each parameter is not consistent. The sample
number of severity distribution parameters is largest. The probability and return period obtained in the case where
the sample number is about 10 have no significant difference (the significant level is 0.05) from those in the case where
the sample number is 40 in most of region. With the results used as the standard, statistical model can greatly reduce
the requirements for the sample number. And then it demonstrates that the distribution function of drought duration
and drought severity can still be established in the lack of measurement data and the inconsistency between starting
and ending time. Climate warming has no influence on the minimum of sample number. The fluctuation is mostly
between —5 to 5. Statistical model has a certain stability. Meanwhile, the division of climate state reduces the need for

distribution test sample number and makes it easier to build model.

Keywords: drought in southwest China, theory of run, Copula function, sample size
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