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Abstract; To analyze surface overflow and waterlogging range, overland depressions and runoff
pathway are often identified and constructed by surface structure characterization and spatial analysis dur-
ing the assessment of waterlogging damage in urban areas. Based on geographical information software
(ArcGIS) and digital elevation model (DEM) , spatial locations of flood-prone areas were identified by
GIS depression analysis method, feature extraction method of the surface depression structure and optimal
scheme of characterization of the threshold were proposed, and topographic features of flood-prone area
were accurately identified and extracted. Seven standard solid geometries were used to characterize the
spatial characterization of the subsurface depression, so as to provide technical support for urban subsur-
face submergence analysis. The results showed that the matching degree was the highest when the area
threshold was used as the extraction parameter of the surface overflow area, following was the volume and
the depth was the worst. For configuration of the surface structure of the depression, the volume deviation
obtained by 7 divided standard frustum of a cone was the minimum, which indicated that frustum of a

cone was the most suitable for description of surface depression structure.
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Fig.1 Analysis flow chart of urban surface structure
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Fig.2 Principle of “fill” and “cut fill” in surface structure
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Fig.3 Surface structure modeling method
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Fig.4  Surface structure model

2 R 5T

WF5E DAL TP A2 BB T AL A iy — AL X, 3=
BRI AL I, A D D XA TAE X,
HoHR B FRAE O ~ 78 m 2 [H], M B PG & AR A, SRy e T oY
A AR [ K R 650 mm, ITAERIZHE XA A
I St B R S, T IR B R T A A R
2 S AT SRR TT A B IXURS: () A T g
DX (14 i T g A AR DEM. 2 35 T30 F i R 3545
AR HER T 1.6 m x 1.6 m, = FEHks EE 2 0. 01
m, HoP iR 22 (BT R 22) /T 0.05 m,

Xf # 5y vi XA SR R B 3 RIS H (TE
PR TR IR ) B B A Y L, R P9 A s R
FE VAN E, S Ern 124 LU AU $2 IS 4L
S, AN ] T A S (X S R A SRy sl . 7T LA 15
{EHH 20 m® BHEEUY 5 B35 KBRS 2, S8R £ T
R o B3 wiAE B VLB 30% o Bl B A A B
R, S U T RS 1, A 205 BN 2, S IR(E
1650 m® [ LA (1) J5c 1o DE T J3E O 68% ., 4k SE 3 K
SRR, R SR8 D K] H /N i A 4R B

- TR R

c. A=1650 m’* d. A=2250 m’

5 FREETERNS SR
Fig.5 Extracted flood-prone areas in different thresholds
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Fig. 6 Matching degree of low-lying area under different
thresholds
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Fig.7 Results of volume deviation of surface structure

model
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