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Characterization and risk assessment of drought-flood abrupt alternation in
Beijing-Tianjin-Hebei region of China
MEN Baohui ™, LI Guojiao, LU Xing, WU Xingtao, PANG Jinfeng

College of Water Resources and Hydropower Engineering, North China Electric Power University, Beijing 102206, China

Abstract ; In recent years, there has been a notable increase in the frequency of drought-flood abrupt alteration events at the
global scale, coinciding with a rise in temperature. The Beijing-Tianjin-Hebei region, the third largest urban agglomeration
and an important food production area in China, is particularly susceptible to the impacts of drought-flood abrupt alternation
events. It is of great significance to characterize the spatial and temporal features of the event and assess the risk of disaster
in order to prevent and control the event. In this paper, we employ a hydrological spatio-temporal evolution research method
and disaster risk system, in conjunction with the Rotated Empirical Orthogonal Function (REOF) method, Gini coefficient,
and other analytical techniques, a complete system for analyzing the characteristics of rapid transition from drought to flood
events and assessing their disaster risks was constructed and applied to the Beijing-Tianjin-Hebei region. The characteristics
of rapid transition from drought to flood events in the Beijing-Tianjin-Hebei region were depicted, the evolution trend of
such events was analyzed, and the risk level of rapid transition from drought to flood events was evaluated, providing a
scientific basis for the high-quality development of the region and the prevention of rapid transition from drought to flood
disasters. The findings indicate that; (1) The intensity of drought-flood abrupt alternation events exhibits a notable upward
trajectory across multiple temporal scales in the historical period, underscoring the heightened risk of drought and flood

emergencies in the Beijing-Tianjin-Hebel region. (2) The seasonal distribution of drought-flood abrupt alternation events
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exhibits a high level during the summer and autumn months and a low level during the spring and winter. Additionally, the
geographic focus of these events has shifted from the west to the east over the course of the year. (3) The risk of drought-
flood abrupt alternation is higher in Shijiazhuang City and Cangzhou City, and lower along the Taihang-Yanshan Mountain
Range. The overall spatial distribution characteristics of this phenomenon are as follows: high in the north and low in the
south, and high in the east and low in the west. Among them, the disaster risk associated with the transition from drought to
flood is greater than that from flood to drought. (4) The distribution of the elements and risks of drought-flood abrupt
alternation is relatively balanced, although some populations experience abnormally high values. This study elucidates the
development pattern of drought-flood abrupt alternation in the Beijing-Tianjin-Hebei region, thereby providing a reference

for drought-flood abrupt alternation disaster prevention and risk avoidance.

Key Words: drought-flood abrupt alternation events; Beijing-Tianjin-Hebei region; disaster risk assessment; Gini

coefficient; MK trend test
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Fig.1 Distribution of study area and meteorological stations
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Table 1 Classification of drought and flood intensity of sudden events
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Table 2 Risk assessment system for drought and flood disasters and the weights of each index
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Level 1 Level 2 Weicht Level 1 Level 2 Weicht
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Table 3 Gini coefficient grading
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Fig.2 Multi-time scale characteristics of the Beijing-Tianjin-Hebei SDWAI absolute value series

SDWAL: b fb 5257 S 55 8 %X Standardized drought-wetness abrupt alternation index

& 2 H SDWAIL 4 XHE 7 5 A R R RO T 29 sl BT, Wi g &5, HRE T 25 25 350
Z AR K P 5 BA 8., SDWAT 26 %4 {8 /3 1) il 1 52 0108 19 38 B e B Il 21030 5l 5 2 RUBE SDW AL 266 X6 {7 51) I8
SRR R AR SR BE U5 5 4 RUE SDWAL 48 X0 BT 51 FRAF 5255 2576 0 0 AR BR A2 AR RRAIE , FL itk 20 J 4
AR R RO K SRS B

http : //www.ecologica.cn



114 FTEME 2 AU R 07 SR SR PR IR 2 M B XU T Al 5357

HE—2 2R e/ N R X 45 I ] RUEE R SDWAT 4 X B P A THL A&, R85 MK B3R 5005 SR 28
foim B, SR ERA FRERBET SDWAIL 4 X751 (14 35 Kk 3 bl i) (] RO 3% iy bR s .,
HARAERFEM ETHESE 2% B4, =FHAE 0.05 B E /K F T A MK B3G50 b 2 B B2 P 5
J124°0.0015 ,0.0019 Fl 0.002, 33 3% B 50 AL 1l X7 52 05 2 7 A 7 45 e TR RUBE T Y778 I 35 B I ], IX 352
05 S S 0 U
212 BERRHMAET A

SRy itk —25 B W R 1 S AR N A A U R 2 e R T SRS X AR SR B R B A
P2 RUEE Y SDWAL 48X HE A T (53 Hr , 45 R A&l 3 R,

%5

= L %

>»Z

SDWAI

B3 RiEHE SDWAI HEXHMESE K4 4HE

Fig.3 Intra-year distribution characteristics of SDWAI absolute values in Beijing-Tianjin-Hebei region
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Fig.4 Beijing-Tianjin-Hebei month-scale SDWAI modal partitioning based on REOF
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Fig.5 Distribution of flood-to-drought and risk factors in the Beijing-Tianjin-Hebei region
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Fig.6 Distribution of drought-to-flood risk factors in the Beijing-Tianjin-Hebei region
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Fig.7 Distribution of comprehensive assessment indicators of drought and flood disaster risk in Beijing-Tianjin-Hebei region
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Fig.8 Cumulative curves of population and each index and their Gini coefficients ( G)
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