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Characterization of drought/flood of Dongting L ake basin from
six gridded precipitation data
SUN Jia"%, HUANG Yimin®, WU Huawu®

(1.College of Geography and Environmental Science, Hainan Normal University, Haikou, Hainan 571158, China;
2.Environmental Education Research Center of Hunan Province, Hengyang, Hunan 421002, China; 3.College of City and
Tourism, Hengyang Normal University, Hengyang, Hunan 421002, China; 4.Nanjing Institute of Geography and
Limnology, Chinese Academy of Sciences, Nanjing, Jiangsu 210008, China)

Abstract: By use of different precipitation data collected by 27 weather stations from 1979-2015 in Dongting Lake basin,
we used precipitation Z-index, wavelet analysis and linear trend analysis to do comparative analysis with a set of
worldwide available data. The data included observation precipitation(CMD), and the gridded precipitation data including
National Center for Environmental Prediction Climate Forecast System Reanalysis(CFSR), European Center for Medium
Range Weather Forecasts ERA-Interim reanalysis data(ERA—Interim), the Climate Prediction Center Merged Analysis of
Precipitation(CMAP), the Global Precipitation Climatology Project monthly precipitation analysis(GPCP), University of
East Anglia Climatic Research unit time—series of high resolution gridded data of month-by—month variation in
climate(CRU), NOAA’s Precipitation Reconstruction over Land(PREC/L). It showed that the annual fluctuation in
drought and flood was obvious over Dongting Lake basin. In general, the drought and flood grades from GPCP were
consistent with that of CMD. There existed a drought trend in Dongting Lake basin, and the trend from ERA—Interim data
agreed better with CMD than other gridded data. Quasi—periodic variation of drought/flood were about 18 a, 3 a and 5 a.
For all gridded data, variation period of drought/flood from GPCP was close to CMD’s. The frequency and trend of
drought/flood varied over different regions in Dongting Lake basin. In gridded data, only the frequency and trend of
drought/flood in some regions were same with that from CMD’s. In conclusion, GPCP revealed the characteristics of

drought and flood in the Dongting Lake basin in a better way than other gridded data.
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Tablel Theinformation of six gridded precipitation data

CFSR 6h 0.5°%0.5° 1979-01  http://rda.ucar.edu/datasets
ERA-Interim 0.75°%0.75° 1979-01  http://data-portal.ecmwf.int/data/d/interim_full mnth
GPCP 2.59%2.5° 1979-01  http://www.esrl.noaa.gov/psd/data/gridded/data.gpcp.html
CMAP 2.59%2.5° 1979-01  http://www.esrl.noaa.gov/psd/data/gridded/data.cmap.html
CRU 0.5°x0.5° 1901-01  http://badc.nerc.ac.uk/browse/badc/cru/data/cru_ts/cru_ts 3.24.01/data/
PREC/L 1ox1° 1948-01  http://www.esrl.noaa.gov/psd/data/gridded/data.precl.html
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Table3 Theregional drought—flood gradation from different gridded precipitation data

CMD CFSR ERA-Interim CMAP GPCP CRU PREC/L
1979 5 6 6 5 4 7 5
1980 1 3 4 1 1 5 1
1981 4 4 5 4 4 3 5
1982 2 1 4 4 1 5 3
1983 3 2 4 1 1 3 3
1984 5 4 5 7 4 3 5
1985 6 5 4 7 5 5 7
1986 5 4 4 7 5 7 7
1987 4 1 4 4 4 5 4
1988 5 4 5 4 5 4 5
1989 4 3 4 2 4 4 4
1990 4 2 3 4 4 3 4
1991 4 4 3 4 4 4 4
1992 5 5 5 6 5 4 5
1993 3 2 3 4 3 4 4
1994 2 2 2 3 2 3 3
1995 4 4 4 4 4 2 4
1996 4 3 2 4 4 4 4
1997 4 3 2 4 4 3 1
1998 3 1 1 2 1 4 3
1999 3 4 1 4 4 4 2
2000 4 4 4 4 4 4 4
2001 5 7 4 6 7 3 6
2002 1 2 1 1 1 4 1
2003 6 7 4 5 7 2 7
2004 4 6 4 4 4 5 4
2005 5 7 5 4 5 4 4
2006 4 7 6 4 4 5 3
2007 5 7 7 6 5 4 6
2008 4 4 6 4 4 5 4
2009 5 4 7 7 7 4 6
2010 3 3 3 2 4 4 3
2011 7 7 7 7 7 4 7
2012 3 4 4 1 4 7 2
2013 4 5 5 4 4 3 4
2014 3 4 2 3 4 4 4
2015 3 3 3 1 2 4 1
CMD 5 CFSR ERA-Interim CMAP GPCP
PREC/L 1 CMD
CMAP GPCP PREC/L 2
CFSR ERA-Interim  GPCP 1 59 1/1 CMD
ERA-Interim  PREC/L 3
CMD
2/2 172 3/8 GPCP
13 CMD 100% GPCP
CMAP GPCP CMD

GPCP
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Fig.1 Thewavelet transformation coefficient and variance of annual drought/flood gradation from different gridded precipitation data
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