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Level indicators and temporal-spatial distribution features of early rice flood disaster in
Hunan Province based on different growth stages. WANG Tian-ying'**, HUO Zhi-guo'*" ,
LI Xu-hui*, YANG Jian-ying”, WU Li*, ZHANG Gui-xiang’ ( ' Collaborative Innovation Center of
Meteorological Disaster Forecast, Early-Warning and Assessment, Nanjing University of Informa-
tion Science & Technology, Nanjing 210044, China; *Chinese Academy of Meteorological Sci-
ences, Beijing 100081, China; “Key Laboratory of Hunan Province for Meteorological Disaster
Prevention and Mitigation, Hunan Meteorological Bureau, Changsha 410118, China; *Yale-
NUIST Center on Atmospheric Environment , Nanjing University of Information Science & Technolo-
gy, Nanjing 210044, China).

Abstract; Meteorological indicators of early rice flood are recognized to be of realistic importance
to the disaster monitoring, pre-warning and assessment of early rice flood. Taking early rice in
Hunan Province as research object, 385 flood rainfall amount data samples from 9 early rice flood
disaster sample sets based on different rice growth stages ( transplanting-jointing, booting-bloom-
ing, milk-maturity) and flood levels (light, moderate, severe) were built in this paper, integra-
ting daily precipitation data (1961 to 2010) from 68 meteorology stations, flood disaster histori-
cal data and phenophase data in Hunan Province. K-S test and Student’ s ¢-distribution were em-
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ployed for the goodness-of-fit test and parameters determination, and thus, rainfall thresholds for
flood levels were determined based on the confidential intervals of 9 sample sets, and verified by
independent samples. Afterwards, temporal-spatial characters of early rice flood disaster in Hunan
Province were analyzed based on the constructed flood level indicators and ArcGIS. The thresh-
olds of early rice flood disaster were 129, 154 and 241 mm for light, moderate and severe floods
in transplanting-jointing stage, 135, 170 and 260 mm in booting-blooming stage, and 145, 190
and 295 mm in milk-maturity stage, respectively. Rice flood level indicators were detected to be
basically consistent with the historical occurrence levels of rice flood disasters, according to the
verification results. Total flood disaster frequency of early rice showed an increasing tendency
since 1961, and furthermore, severe floods mainly located in northern Yueyang and southern
Chenzhou. South and east regions of Hunan were detected with high frequencies of flood in trans-
planting-jointing. Flood in booting-blooming stage mainly happened in east and central regions of
Hunan, while milk-maturity flood occurred mainly in the north region of Hunan. Considering the
frequency and intensity of flood, early rice flood disasters were most serious in the 1990s in Hu-
nan. Central Hunan and east to south region of Hunan were the flood-prone area during transplan-
ting-jointing and milk-maturity stage respectively, in recent 10 years.

Key words: early rice; growth stage; flood level indicator; flood rainfall amount; temporal-spa-

tial distribution.
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Fig.1 Distribution of 68 meteorological stations in early
rice area in Hunan
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Table 1 Distribution of early rice flood disaster sample re-
cords
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Table 2 K-S test results of early rice flood rainfall amount samples, using different distribution functions
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Table 3 Flood level indicators of early rice in Hunan Pro-
vince and confidence level of rainfall thresholds

BB BB L SRR K (mm)

MR- R 129" <R<154**
W 154* * <R<241**
Gigiy R=241""

ZE T - R R 135* <R<170* *
HEE 170 * <R<260* *
Gl R=260""*

FLEA- A R 145* <R<190* *
HhEE 190" <R<295"*
Gigiy R=295""

w QR B FAKFAE 95% VI L, * = [RERBFACEAE 9%V I,
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Table 4 Verification of early rice flood level indicators
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Fig.2 Interannual change of early rice total flood and severe flood frequency
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Fig.3 Interannual change of early rice total flood and severe flood frequency in different growth stages
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Fig.4 Distribution of early rice total flood frequency in
Hunan Province from 1961 to 2010
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Fig.5 Distribution of early rice total flood frequency in different growth stages from 1961 to 2010
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