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Analysis on evolution of droughts and floods in Beijing over the last 546 years based on Markov chain
CHANG Huanyu',ZHAT Jiagi',ZHAO Yong', LI Haihong', WANG Qingming', HAN Jingyan'>
(1. State Key Laboratory of Simulation and Regulation of Water Cycle in River Basin, Chinal nstitute of Water
Resources and H ydrop ower Research, Beijing 100038, China; 2. Institute of Hydrology and Water Resources,
Depariment of Hydraulic Engineering, T singhua University , Beijing 100084, China)
Abstract: Based on the data of droughts and floods over the last 546 years in Beijing, we obtained different trends of floods and
droughts using Manr Kendall test and moving ¢ test,and we used Markov chain to study the transfer probability and recurrence
of different states in each trend.T he study showed that the drought and flood disasters in Beijing manifested obvious tenderr
cies. The overall trend was "flood drought flood drought" fluctuation, with rapid shifts betw een drought and flood at some
times. During 14706 1579, Beijing was prone to flood and had the highest probability of transferring to a partial flood year
(31. 3%). During 1580 1768, Beijing was prone to drought and had the highest probability of transferring to a normal year
(34 3%); it was also very likely to have continuous droughts. During 1769 1898, Beijing w as prone to flood and had the highest
probability of transferring a normal year (41 5%) ;the occurrence probabilities of drought and flood disasters were basically the
same. During 1899 1961, Beijing transferred from flood to drought and had the highest probability of transferring to a partial
drought year (35 1%) . During 1962 2015, Beijing was prone to drought, and had the highest probability of transferring to a
partial drought year (29. 7%); it was also very likely to have continuous droughts. The overall analysis of 546 years of droughts

: 2018 0F 03 12018 04 24 12018 0427
: http: //kns. enki. net/ kems/ detail/ 13. 1334. T V. 20180426. 1736. 002. html

s EZFE SR RIE (2016Y FC0401407); K B 488 #3564 150 H (51379216) ; H E KR} B il ¥ FBA IR H (W R0145B622017)

Funds: National Key R & D Program (2016YFC0401407) ; National Natural Science Foundation of China (51379216) ; Basic Research Fund
Project of China INHR (W R0145B622017)
CHESF(1994) , F IR FL N, EENFEKSOKEFE G T . E mail: changhuanyu@ 126. com
SEZEGE(1984 ), T, W EERN, @ LREIN, 14, 2K 3R 538 5 BT AR L ) 5 AL, TP Al K SRR
JeN & T WS . Fr mail: jiaqizhai@ 163. com

KL KEIRE 27



F 16 % B E 98 H1- mAALE S AR A& 2018 F£ 10 A

and floods showed that the transfer of droughts and floods tended to be normal, but the overall situation was partial drought.

Key words: variation of drought and flood; trend; Markov chain; transfer probability; recurrence; Beijing
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1 1470- 2015
Fig. 1 Series of droughts and floods grades in
Beijing during 1470-2015
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Fig.2 Drought and flood trend test in Beijing
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Tab.1 Alternation between drought and flood in Beijing
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Tab.2 Markov property test of different stages
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Tab.3 The weights of Markov chain of various steps and various

autocorrelation coefficients of different stages
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Fig.3 Onestep transfer probabilities of various states of different stages
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Fig. 4 Stationary distribution and recurrence period of various states of different stages
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Tab.4 The weights of Markov chain of various steps and

various autocorrelation coefficients
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Fig.5 One step transfer probabilities of various states
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