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Response of Hydrological Drought to Meteorological
Drought and its Critical Conditions

WU Jiefeng' , CHEN Xingwei' > * and GAO Lu"*"°
(1. College of Geographical Sciences, Fujian Normal University, Fuzhou 350007, China;
2. Fujian Provincial Engineering Research Center for Monitoring and Assessing
Terrestrial Disasters, Fuzhou 350007, China; 3. State Key Laboratory Breeding
Base of Humid Subtropical Mountain Ecology, Fuzhou 350007, China)

Abstract: The response of hydrological drought to meteorological drought is an important subject for drought
research. Taking the Jinjiang River basin which is located in southeastern China as the study area and based on the
monthly streamflow and precipitation observed records from 1960 to 2010, the Standardized Precipitation Index
(SPI) and Standardized Streamflow Index (SSI) were chosen to represent meteorological drought and hydrological
drought, respectively. The run theory was used to identify the main drought events and their characteristics. The
relationship between the characteristics of hydrological drought and meteorological drought were established with
Logarithm function. Then the response of hydrological droughts to meteorological droughts was discussed and the
concept of critical condition that meteorological drought evolved into hydrological drought was proposed. The results
indicated that the SPI and SSI indices can effectively reflect the duration and magnitude of drought in Jinjiang River
basin. The Logarithm function modeled well the relationship of the hydrological drought response to the meteorologi-
cal drought. When the duration of meteorological drought were 1. 45 months and magnitude reached 0. 8, hydrologi-
cal drought happened. The relationship is applicable to early warning of hydrological drought based on meteorologi-
cal drought monitoring.

Key words: drought index; hydrological drought; meteorological drought; response characteristics; Logarithm
function; critical condition; Jinjiang River basin
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Abstract: Flood disaster monitoring is one of the important research directions in the field of remote sensing
application. It is a key problem to be solved urgently to extract flood information rapidly and accurately. The HIS
transform, wavelet transform method and Gram-Schimdt ( GS) transform method were chosen in this paper. The
flood thematic information was highlighted by suing these image fusion methods. In order to select the best image
fusion method, the accuracy of fusion results was evaluated in terms of the fidelity of spectral information and inte-
gration degree of spectral information. Secondly, the single band pseudo-color density segmentation method was
carried out to achieve the purpose of rapid and efficient extraction flood thematic information. Finally, the new
method of pseudo-color density segmentation method of coupling GS and wavelet transform was proposed, which was
used to accurately extract flood information. The results show that wavelet transform image fusion is the most appro-
priate fusion method with the highest fidelity of spectral information and maximal integration degree of spectral infor-
mation, accuracy is the highest; In high precision, rapid flood monitoring drawing and application analysis, pseu-
do-color density segmentation method of coupling GS and wavelet transform is better than that of single wavelet
transform method, extraction effect is better.

Key words: flood disaster; remote sensing; image fusion; flood information; precise extraction



