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Table 1

Comparison of representative simplified inundation model, hydrologic model and hydrodynamic model with the new approach presented in this paper.

Type/name of model and Discretization unit Runoff generation Flow spreading algorithm Model input Model output Flood type in the
the authors calculation application
RFIM (Krupka et al., 2007) Flood storage cells obtained None Flood inundation searching based on storage DEM; Total volume of Final inundation extent Fluvial flood
with DEM cells. Spreading the flood volumes by filling the floodwater; Entry point
cells adjacent to the input points and spilling of the flood
the excess to the neighbor cells
RFSM (Gouldby et al., 2008; Impact Zones (IZs) which None Flood inundation searching based on 1Zs. DEM; Total volume of Final inundation extent Fluvial flood
Lhomme et al, 2008), represent topographic Spreading the flood volumes by filling the 1Zs floodwater; Entry point
ISIS FAST (CH2M HILL, depressions adjacent to the input points and spilling the of the flood
2013) excess to the neighbor IZs
FCDC (Zhang et al., 2014a) Terrain triangle network None Flood inundation searching based on water DEM; Water level or Final inundation extent Fluvial flood

USISM (Zhang and Pan, this
paper)

GUFIM (Chen et al., 2009)

CA approach (Ghimire et al.,,

2013)

LISFLOOD-FP (Bates and De
Roo, 2000)

SWMM (Rossman, 2004)

2D hydrodynamic model
(Xie et al., 2005)

Subcatchment with the
outlet of depression

Independent catchment

DEM grid

DEM grid

Subcatchments; conduits;
junctions; outfall

Unstructured grids;
conduits

Calculated with
generalized equation
and average drainage
velocity

Calculated with rainfall,
Green-Ampt infiltration
model and average
drainage velocty

Using rainfall as runoff
and hydrological losses
are not considered
None

The runoff generation
considers detailed
rainfall, infiltration and
meteorological data

Generalized rainfall-
runoff equation and
sewer system discharge

level, topography and the flow continuity

Flow spreading based on flow accumulation
order of a watershed

Flood inundation searching based on
catchment

A collection of routing-start-points is used to
begin simulation

Flow is driven by the slopes between cells and
limited by the transferrable volume and the
hydraulic equations

Flow is calculated using simplified Saint
Venant equation

Flow is calculated using generalized Saint
Venant equation

Flow is calculated using Saint Venant equation

flood volume; Entry
point of the flood
DEM; Rainfall;
Percentage of
IMPervious area;
Average drainage
velocity

DEM; Storm intensity
and duration; Soil
properties; Initial
status of soil moisture;
Sewer system
conveyance rate

DEM; Rainfall; Initial
water surface
elevation; Time step
DEM; Inflow discharge
hydrograph; Channel
and floodplain
parameters; Time step
DEM; Storm intensity
and duration; Soil
properties; Land use;
Detailed sewer system
data; Meteorological
data

DEM; Storm intensity
and duration; Land
use; Detailed sewer
system data

Final inundation extent

Final inundation extent

Spatio-temporal
evolution of runoff

Spatio-temporal

evolution of runoff

Spatio-temporal
evolution of runoff

Spatio-temporal
evolution of runoff

Pluvial flood

Pluvial flood

Pluvial flood

Fluvial flood

Pluvial flood

Pluvial flood
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Zhang S, Pan B. An urban storm-inundation simulation method based on GIS. Journal of hydrology,
2014, 517: 260-268.
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DEM difference
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‘ Runoff curve number (CN) ‘

!

Flow direetion and

Depressions selected | Get the storage curve and maximum

flow sccumulation

Y

(Mow accumulation = threshold)

storage of cach depression (V.0

Calculate process

\_l

‘ Define sub-catchment node with selected depressions
Divide sub-catchment with defined node

v '

Get the catchment area of each depression (A;) |

‘ Get the flow order of the depressions

0. P < 0.055r
Rs =R - 5.

F[ - RS X J'qf - [R 5::' X J'q[.

(P — 0.055r)*/(P + 0.955r). P = 0.055r

Results

| |
v

Calculate total ranoff (R) with SCS method

}

Caleulate surface runoff for each depression (V)
Vi=(R-8)xA;

:

Compare surface runoff with maximum storage of the
depression
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Calculate the final inundation volume according to the
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according to the storage curve of the depressions
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Comparison of simulated and measured inundation data of rainfall on 6/4/2009,

Inundation Measured Simulated Relative error Measured Simulated Relative error Measured Simulated Relative error
position depth (cm) depth {cm) of depth (%) area (m?) area (m?) of area (%) volume (m?¥) volume {m?) of volume (%)
Guogeli street 20 13 35 300 344 15 60 45 25
Renhe street 20 26 30 2500 2246 10 500 597 19
Dacheng street 20 18 10 2000 2580 29 400 462 16
Wenhua street 30 31 3 &0 190 217 18 58 222
Jianshe street 20 26 30 500 645 29 100 169 69
Lianbu street 20 29 45 &0 82 37 12 24 100
Fanrong street 20 12 40 600 755 26 120 90 25
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Zhang S, Wang T, Zhao B. Calculation and visualization of flood inundation based on a topographic triangle network. Journal of hydrology,
2014, 509: 406-415.
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