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Abstract: Standardized Precipitation Index (SPI) can be applied to multiple time-scales and Gamma distribu-
tion is suggested to compute SPI values. Based on the monthly precipitation data of 13 meteorological sta-
tions in the Poyang Lake basin from 1961 to 2001, three distribution functions (Gamma, Pearson Type III
and Normal) are adapted to fit long-term precipitation series on different time-scales of 1, 3, 6, 12 and 24
months. The Kolmogorov-Smirnov (K-S) test is used to decide which distribution function could fit cumula-
tive precipitation series better. The SPI values of different time scales are calculated by these three distribu-
tion functions and compared by using Pearson correlation coefficient and Nash efficiency coefficient. It is
concluded that the Pearson Type III distribution is the best for fitting precipitation data series. It is also
found that for SPI values with 12 or 24-month cumulative precipitation data series, there is little difference
between distribution functions, in which the average Pearson correlation coefficients and Nash efficiency co-

efficients are over 0.99 and 98%, respectively.
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Figure 1. Histogram of precipitation on different time scales at the Yichun station
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Figure 2. Empirical frequency curves of 12-month cumulative precipitation at the Yichun station
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Table 1. K-S test results of different time scales and distributions
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Table 2. Pearson correlation coefficients (r) of different SPI values and time scales

% 2. ERERE TARSTEREE SPI {HY Pearson HHXHRH r

ik 1H 3A 6 1 12 7 24
o G/P G/N G/P G/N G/P GIN G/P GN G/P G/N
(LZN 0.9745 0.9585 0.9824 0.9876 0.9873 0.9948 0.9876 0.9972 0.9976 0.9986
HEF 0.9737 0.9589 0.9803 0.9866 0.9719 0.9947 0.9982 0.9984 0.9989 0.9991
GRS 0.9812 0.9527 0.9751 0.9803 0.9766 0.9946 0.9958 0.9975 0.9969 0.9988
Z) 0.9884 0.9600 0.9929 0.9841 0.9833 0.9930 0.9960 0.9963 0.9929 0.9989
Ll 0.9891 0.9485 0.9633 0.9827 0.9803 0.9929 0.9978 0.9970 0.9992 0.9987
Pk 0.9836 0.9526 0.9739 0.9805 0.9898 0.9920 0.9752 0.9972 0.9935 0.9985
S 0.9810 0.9535 0.9735 0.9818 0.9860 0.9925 0.9977 0.9959 0.9983 0.9968
e 0.9887 0.9499 0.9715 0.9800 0.9801 0.9935 0.9796 0.9971 0.9695 0.9976
i 0.9729 0.9591 0.9812 0.9796 0.9825 0.9925 0.9979 0.9966 0.9988 0.9982
PR 0.9900 0.9484 0.9799 0.9797 0.9921 0.9913 0.9974 0.9962 0.9976 0.9981
&b 0.9924 0.9417 0.9773 0.9804 0.9901 0.9926 0.9946 0.9968 0.9981 0.9982
I 0.9681 0.9594 0.9833 0.9794 0.9895 0.9922 0.9981 0.9964 0.9993 0.9983
=] 0.9765 0.9576 0.9692 0.9816 0.9780 0.9934 0.9981 0.9971 0.9982 0.9984
P45 0.9815 0.9539 0.9772 0.9819 0.9837 0.9931 0.9934 0.9969 0.9953 0.9983
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Table 3. Nash efficiency coefficients (DC) of different SPI values and time scales
%3 EMEARETTRSFHRESH SPI {HAY Nash R AH DC
e 1 H(%) 3 H(%) 6 H(%) 12 A(%) 24 H (%)
VH
G/P G/N G/P G/N G/P G/N G/P G/N G/P G/N
Bk 94.81 91.74 94.87 97.53 96.61 98.96 96.66 99.43 99.32 99.70
HE 94.01 91.87 95.16 97.34 94.11 98.94 99.64 99.67 99.75 99.81
Hw 96.21 90.65 95.00 96.09 95.06 98.92 99.15 99.48 99.38 99.75
) 97.00 92.07 97.24 96.84 96.11 98.60 98.36 99.25 97.56 99.76
Bl 97.39 89.82 92.61 96.57 95.57 98.58 99.55 99.38 99.69 99.72
el 96.81 90.58 94.05 96.13 98.02 98.40 95.04 99.44 98.61 99.69
Al 95.57 90.81 93.96 96.38 97.13 98.50 99.55 99.17 99.66 99.35
g E) 97.38 90.08 93.64 96.04 95.41 98.70 95.38 99.40 91.53 99.51
A 94.21 91.85 96.25 95.96 96.47 98.49 99.58 99.31 99.76 99.62
BR 97.45 89.80 95.13 95.97 98.46 98.26 99.45 99.23 99.47 99.62
Eil 98.48 88.45 94.82 96.11 97.81 98.52 98.88 99.34 99.50 99.63
R 93.79 91.97 96.75 95.92 97.79 98.45 99.57 99.27 99.76 99.64
E 94.99 91.63 94.00 96.34 95.18 98.68 99.62 99.41 99.61 99.67
Ty 96.01 90.87 94.88 96.40 96.44 98.62 98.49 99.37 98.74 99.65
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Figure 3. Scatter diagrams of different SPI values on different time scales at the Yushan station
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