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Fig.1 ~ Spatial distribution of the meteorological and water stage
gauging stations in the Poyang lake basin
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Tablel M-K test results of 1-month SPI
1 2 3 4 5 6 7 8 9 10 11 12
2.886%* 0.343 -0.811 -0.059 —1.865%* -0.309 1.046 -0.176 -0.209 -0.477 0.042 -0.644
1.798%* 1.297 -0.025 0.142 -0.276 -0.276 1.614 2.116%* 0.560 -1.414 -0.276 -0.109
1.581 1.481 0.494 0.025 -0.092 -1.614 1.665* 0.945 0.109 -1.564 -0.393 -0.427
1.113 -0.059 -1.246 -0.293 -1.832% 0.744 -0.025 1.246 0.678 -0.795 -0.376 -0.176
2.233%* 1.062 0.544 0.109 -1.163 0.192 0.109 1.497 -0.109 -0.778 -0.494 -0.494
2.618%** 0.744 0.410 0.243 -1.230 0.326 0.811 2.066%* -0.243 0.008 0.560 0.159
1.999%* 0.828 -0.259 -0.744 -1.163 1.832%* 1.213 1.681%* 1.648* -0.142 -0.276 0.176
1.665* 0.828 0.226 -0.008 -1.932% 0.744 1.815%* 1.464 0.594 -0.360 -0.309 -0.560
1.514 0.828 0.510 0.192 -1.079 -0.192 0.326 1.581 -0.544 -1.129 -1.062 -0.477
1.414 0.293 0.694 0.393 -0.577 0.678 -0.125 2.284%%* -1.113 -1.681* 0.510 0.309
2.45]%* 0.042 -0.059 0.075 —2.033%:* 0.778 0.159 1.631 -0.795 -0.945 0.661 0.376
2.702%* 0.008 -0.008 -0.728 -0.862 0.995 1.179 1.414 -1.096 0.744 -0.042 -0.109
2.970%:* -0.443 0.276 -0.594 -1.280 -0.711 0.594 0.761 0.594 0.142 0.025 -0.008

W . Wy
5



28 34

2 12 SPI M-K
Table2 M-K test results of 12-month SPIs
1 2 3 4 5 6 7 8 9 10 11 12
0.240 0.258 0.378 0.120 0.223 0.412 0.103 0.206 0.412 -0.069 -0.137 -0.159
1.288 1.219 1.185 1.065 1.254 1.357 1.426 1.477 1.305 1.271 1.219 1.113
0.773 0.653 0.086 -0.052 0.326 0.532 0.601 0.618 0.532 0.481 0.240 0.443
0.498 0.532 0.412 0.395 0.567 0.773 0.584 0.481 0.429 0.378 0.344 0.243
0.928 1.151 0.670 0.532 0.928 1.065 0.928 0.979 1.374 1.202 1.065 1.163
2.284%% D370k 2 113%k 2 147Hk D D]6%* 1.340 1.529 1.443 1.511 1.288 1.529 1.698*
2.078%%  2233%k D DR4wE D DETHE D 302%* 1.752% 1.838%* 2.027%* 1.924%* 1.666%* 1.735% 1.949%
1.597 1.357 1.615 1.649% 1.580 1.219 0.962 0.859 1.048 0.996 1.099 1.213
0.361 0.326 0.069 -0.189 0.223 0.017 -0.052 0.086 0.137 0.069 0.103 0.025
1.408 1.460 1.700%* 1.649% 1.426 1.031 0.928 0.876 0.807 0.790 0.859 0.862
0.910 0.567 0.824 0.893 1.237 0412 0.464 0.447 0.378 0.309 0.429 0.594
1.374 1.340 1.460 1.460 1.391 0.928 0.945 0.996 0.807 0.790 0.498 0.912
0.653 0.120 0.103 0.567 0.756 0.670 0.447 -0.086 0.172 0.017 0.172 0.226
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Fig.2 Spatial distributions of 12-month average SPI values of different periods in the Poyang lake basin
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Spatial and Temporal Analysis of Drought and Its Relationship with Water Level of Poyang Lake
HONG Xingjun', GUO Shenglian', MA Hongxu', LIU Dedi"?
(1.State Key Laboratory of Water Resources and Hydropower Engineering, Hubei Collaborative

Innovation Center for Water Resources Security, Wuhan University, Wuhan 430072, China;

2.State Key Laboratory of Hydrology—W ater Resources and Hydraulic Engineering, Hohai University, Nanjing 210098, China)

Abstract: A degradation of the function of lakes can be probably caused by droughts. Analyzing the drought characteristics of lakes systematically

and quantifying the impact of drought on lakes are of great practical significance. Based on the monthly precipitation data of 13 meteorological sta-

tions and the daily water level data from 5 water level gauging stations in the Poyang Lake basin from 1958 to 2007, negative trends of the standard -

ized precipitation index (SPI) in spring and autumn were recognized by using the Mann—Kendall test. By using Kriging interpolation method, it was

also found that drought can occur and transit in different periods and different regions. An evident relationship between the drought phenomena

and the lake’s water level were demonstrated by using Spearman’s rank correlation coefficient. Water level is sensitive to SPI values with 3

and 6-month time scales, and the further the station is away from the outlet of the lake, the more strongly the drought may affect the water level.

Key words: Poyang Lake; SPI; drought characteristics; spatial and temporal analysis; water level



