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Flood variation and its cause analysis of Xuanen district under changing environment
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Resources and Hydropower Engineering Science, Wuhan University , Wuhan 430072, China; 3. H ubei Provincial
Collaborative I nnovation Center f or Water Resources Security, Wuhan 430072, China; 4. H ydrology and
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Abstract: As themain engineering means of controlling urban flood, river and upstream reservoir regulations which protect people
against flood disasters can change river channel storage and lead to the variations of the formation, evolution, and spatial and
temporal distribution of urban flood due to climate change. In this study, hydrological variation diagnosis system and the formula
of Ch zy mamning were used to determine the flood variation form, degree, and causes of Xuanen district under the changing err
vironment. The results showed that (1) the average annual maximum monthly rainfall series from 1956 to 2010 have a moderate
variation with downward jump in 1998, which indicates that rainfall decreases under the changing environment; (2) the annual
maximum daily flow series from 1962 to 2013 have a moderate variation with downw ard jump in 1999, which indicates that peak
flow decreases;(3) The dual effects of climate change and human activities cause the flood variation, but the former effects are
only 41% of the latter;and (4) river canalization results in the decreasing of the flood flow and exacerbation of flood variation,

therefore the flood warning plan needs to adapt to the changing environment.
Key words: hydrological variation diagnosis system; changing environment; flood variation; Xuanen district; changing point; For

mula of Ch zy manning; classification of variation
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Tab. 1

and average annual maximum monthly rainfall at Xuanen 2 station

The variation diagnosis results of annual maximum flow
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Fig. 1 Jump alteration of annual maximum runoff series at Xuanen 2 station
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Fig.2 Jump alteration of average annual maximum

monthly rainfall series in the studying area

T HEG, PRI, A B T AR T R 2,
AR 75 A 7K 3 5 e KA, T 5 AR AT K SR P
Ao LU BE40 T S0 /K 7 3 e A 2 35 IR 35, sk
W TR TR AU 2 W BEL D K /N PRI 2, 0 4 A= 238 R0
SO S A e IR P B AR S S AT A
4.1  FEBE AT

A7 T3k D B K S S B BT 1958 4 5 A, B JRIRK



FRFF - BAFRHET 5B K B AR T B H A

FERWE LS km, 24 EISK B AR SCuh . 1% 52 FEK AL R
RM gk, RWOZ B 4 PR U, Wi R . AR
B HCE R Sk 38 R AT 1990 4FE R R 5 1) 2013 4F
VA0 S5 BT T R X LG A (R 3) , BT IR B, ZRAb T
i RAE T R

3

Fig.3 Comparison of river cross section before

and after urban river canalization of Xuanen district
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Fig.4 Relationship between river water level and cross sectional

area before and after Urban river canalization of Xuanen district
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Tab.2 Variations of river crosssectional area before and after

urban river canalization of Xuanen district
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493. 00 40.5 77.2 - 36.7 -47.5
493.50 74.1 113.3 -39.2 - 34.6
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Fig.5 Relationship between roughness factor and width/ depth

ratio before and after urban river canalization of Xuanen district
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