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Research on Agricultural Meteorological Drought in Liaoning
Province based on Run Theory and Copula Function

HOU Chenyao'?, ZHU Xiufang'** , XIAO Mingzhong’ , XIAO Guofeng® and CHEN Changwei’
(1. Key Laboratory of Environmental Change and Natural Disaster, Ministry of Education ,
Beijing Normal University, Beijing 100875, China; 2. Institute of Remote Sensing Science and Engineering ,
Faculty of Geographical Science, Beijing Normal University, Beijing 100875, China; 3. College of
Hydrology and Water Resources, Hohai University, Nanjing 210098, China)

Abstract: This paper takes Liaoning Province as the research area, uses the monthly climate data of the mete-
orological stations of nearly 30 years recorded in Liaoning Province to calculate SPEI-3 agricultural meteorological
drought index, and identifies drought events in Liaoning Province based on the run theory. Finally, the Copula
function was used to analyze the joint distribution and return period of drought events in Liaoning Province at both
site scale and regional scale. The results show that; the characteristics of joint distribution of agricultural meteoro-
logical drought feature variables in Liaoning Province were analyzed by Frank-Copula function simulation performed
best. Under the same drought duration and drought intensity conditions, the joint return period of each site was
smaller than the univariate return period. The most frequent drought events were droughts with duration of less than
4 months and intensity of less than 3. The occurrence probability of drought in Liaoning Province was ranked in de-
scending order as follows ; mid-season drought, inter-season drought, light month drought, heavy drought more than
six months, medium-term drought, and light season drought. With the drought in the season, light drought in the
month, and moderate drought in the month, the probability of drought in the western Liaoning was the highest.
When the drought duration was consistent, the joint return period increased significantly with the increase of
drought intensity. When the drought intensity kept consistent, with the increase of drought duration, the variation
rule of joint return period under different drought grades was inconsistent.

Key words : agricultural meteorological drought; SPEI; theory of run; copula function; return period; Liaon-

ing Province



