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Abstract: The modeling approach of a dual layer drainage system based on GIS and SWMM was
proposed. Spatial structural properties of surface basin and connected water network characteristics were
extracted to build the surface one-dimensional drainage model through using GIS-based tool of
hydrological analysis, raster calculation and superposition analysis. The hydrodynamic coupling mode and
mechanism between surface drainage model and underground drainage model were explored to build a
coupled dual layer drainage system by using SWMM-based hydrological and hydraulic modeling.
Combining GIS-based spatial database and SWMM-based hydrodynamic calculation results, evolution
calculation of accumulated water was accomplished to realize the dynamic display of two-dimensional
submersion. The results showed that the proposed dual layer drainage model could not only retain high
the computation efficiency and stability of the one-dimensional model, but also regulate the simulation
accuracy of surface flood and display the flood range and water depth of waterlogged area, which could
provide options and tools for urban flood simulation.
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Fig. 1 Technical process of constructing dual layer

drainage system
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Fig.2  Extraction and characterization of spatial structure
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Fig.3  Sketch map of dual layer drainage model
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Fig.4 Spatial structure topology model based on GIS and
underground drainage model
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Fig.5 Surface drainage model
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Fig.6  Coupled dual layer drainage model
K6, ao AR A L 73 3 D st B K R 4L
I TR R GE , R L A8 AR B b e HE KA
RUSE T RT3 ¥ , A b R0 AR ST A AR

X iy B TR B B S S Y R B JEE v
R gtk (2R R RST ) | st il 7 2 i b 0
U, SEBURRTR R TE R R AR I 4 R DR K
R IR RSN S R A i A g
2.3 MEHEBIER

Rt Zefift K ORI TR 2k GIS 23 WUkkdla
LRPEATHETH R B, T 58I R A SRR X A 4
VEBE XU R . B 7 () R T AF5E XM
— e RS HAT A U YT A AR I ST A A XUZ
BRI RAT R B " HERAUZE R . n LA L, BUZ B
RUPKE T — AR ) HURE S 75 5 R T i o AV U 7K
g P AR, AT LAASEHUN g I /K A o A s i A T
VTR AN B, DT B 4 T8 1 0 94 395 K 3 R AT PEAG
5T o

v

15 0B 127 e 5297

005

010

015 ms

0.20 m?s B =04 m

a. RURMERL G — YRR I B 45 %) Ll

)

e W TR
002 m
£10.2-04 m

L5 P X
® G Pi X
b, XUZ RIS 3R 15 17 s S MR 90 1L
B7 WEHKRBEBMERS —SRBERERM
3 58 SR B A X L
Fig.7 Comparison of dual layer drainage model results and

1D model results & historical flood data
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