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Fig.1 Regional Geological Map and Lithologic Distribution Map of Central District in Wuhan

B b Mg i 0 E 1 O SR ARG 1, T T
FAdtgZmdbm SRS S 5. 5 Shifta
Bl LK, PY AR K0 3R OE B T VLR EE 5 I
VEAZ I M AR R 04 rpots 30 DX, 1K 32 b 1 5
A DAHE R T R 3 o AR VIR UK (Y 3 i R
T 25 R S A R R X R A ST 37 3 R R, T
FUE R 55 00 & s BURE M+ oy - 00 KBk OE A
JZ o WE 1 ETR 5% A B A X s 5
LEIWEAARSE A RS BERE K
FaE

27 4 T Hp G 0 s A b X b S R 1 R
M1 T SN T AR 2 TR 45 S I kK
BER AR AR AR AU R L e B S
mE 2R, mEEX A 166 4130, 277 FEK
JE AR S AR b 25961

P2 DU o Sl X SR 4
Fig.2 Geomorphological Sketch of Wuhan Central District
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Fig.3 InSAR Observation Image of Surface Deformation
in Wuhan Central District
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Fig.4 Time Series of Vertical Surface Deformation at
Observation Points (PS1-PS6) and Water Level Change
(WL) of the Yangtze River
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Tab.1 Changes of Lake Areas in Wuhan Central District
During 30 Years

LA AT I RERTE A i R/ A/

/km? km? km?
1987 152.2 8.3 15.4
1994 154.4 7.4 14.4
2001 137.7 4.5 12.8
2005 114.5 3.1 8.2
2009 88.1 2.5 7.7
2013 81.0 2.5 7.4
2016 81.0 2.3 7.1
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Fig.6 Cumulative Rainfalls of Two Extremely Heavy Rainstorms in Wuhan
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Detection of the Urban Surface Deformation and New Strategy for Flood

Prevention in Wuhan Central District

XIE Ping' ZHANG Shuangxi®® ZHOU Li* LI Qinglong® XIAO Jiahao® CAI Jianfeng®
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Abstract: Objectives: The urban floods occurred in 2013 and 2016 exposed the serious shortages of Wu-
han infrastructures to resist weathering disasters. Traditional drainage of Wuhan against urban flood enfaces
the challenges due to the sharp decrease of water area. A large amount of rainwater flows into the Yangtze
River, aggravating the downstream flood. Methods: A new strategy is proposed to control the urban rain-
water by using the “thirsty” soil to absorb rainwater. The expansion of soil moisture characterizes the wa-
ter absorption capacity of soil. In principle, the saturated soil expanses and raises ground surface; on the
contrary, the thirsty soil shrinks in volume and results into ground subsidence. It becomes a better strategy
to control urban flood by utilizing this absorption capacity of thirsty soil, not only transforming the rainwa-
ter disaster into water resources, but also improving the ecology of urban pedosphere. The natural fluctua-
tion of urban ground deformation is measured to roughly estimate the potential capability of water absorp-
tion. We took use of INSAR (interferometric synthetic aperture radar) data and 110 datum points in Wuhan
center to inverse the surface deformation during the temporal window of 2015-04 to 2016-04. Results: The
measured results demonstrated that the uplift of Wuhan urban area reached 18 mm/a. The current drainage
capacity of Wuhan is equivalent to 140 mm/d rainfall, the water capacity of lakes is 250 mm/d rainfall, and
the flood resistance capacity of soil sponge is only 30 mm rainfall. If soil” s water absorption capacity is fully
utilized, the soil sponge of 10 m soil layer can absorb 4 500 mm/d rainfall. Conclusions: The uplift of the
urban land surface was caused by physical and chemical expansions of soil water; its potential capacity of
flood control is much bigger than other methods. In addition, the zonings of surface rise indicate the runoff
directions of the groundwater.
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