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Abstract

In this study, in order to efficiently perform smart city river management, we developed an integrated platform that connects flood
analysis models on the web and provides information by converting input and output data into a database. In the integrated platform, a
watershed analysis model, a river flow analysis model and an urban runoff analysis model were applied to perform flood analysis in
smart city. This platform is able to obtain more reliable results by step-by-step approach to urban runoff that may occur in smart city
through the applied model. In addition, since all analysis processes such as data collection, input data generation and result storage are
performed on the web, anyone in an environment that can access the web without special equipment or tools can perform analysis and
view results. Through this, it is expected that smart city managers can efficiently manage urban runoft and nearby rivers, and can also
be used as educational materials for urban outflows.
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Input Data
Runoff  + Watershed Watershed Output Data
« Rainfall « Tide level :> Runoﬁ- M odel |:> . “{axershed RunoffInfo.
* Facility < River Info. « River Runoff Info.
+ Water level ¢« Observation
3 ,I,f‘ﬁﬂutr Laia :; River Flow Output Data
. l]‘}:cility (L;:,:,;,ﬁonmfo Model |:> * Water Level Info.
* River Cross Section * River Flow Info.
Input Data
. mﬁ,ﬂ . Urban Runoff Output Data
« Pipe Netw rkr.nf |:> MOd 1 |:> + Urban RunoffInfo.
G s + Pipe Network Water level
* City Usage Info.

Fig. 1. Urban flood analysis process

(a) Nakdong river basin

(b) Rivers around EDC

Fig. 2. Analysis area
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Fig. 7. Urban runoff analysis model

Table 1. EPA SWMM input file options
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Section Name Discription Section Name Discription
TITLE Name of simulation XSECTIONS | Pipe structure inforamtion
OPTIONS Analysis options LOSSES Pipe leak rate definition of manhole loss factor,
flap gate, etc.
REPORT Select items for reporting TRANSECTS -
Define whether pumps and regulators are
FILES Select files using to input file and storing to output file CONTROLS |regulated at specific nodes and links based on
simulation time and conditions
RAINGAGES List of raingages POLLUTANTS | Pollutant definition
EVAPORATION |Information of evapotranspi-ration amount LANDUSES |Land use definition by watershed
TEMPERATURE | Daily tempoerature, monthly shift, etc. COVERAGES Percentage definition by type of land use in
the watershed
ADJUSTMENTS | Temperature detail LOADINGS | Pollutant information definition by watershed
SUBCATCHMENTS | Information of subcatchment BUILDUp | Defines the rate at which pollutants accumulate
on different lands during rainfall
SUBAREAS Pervious/impervious infor-mation for subcatchments WASHOFF Defines the speed at thh. P ollu.t ants are
washed off other lands during rainfall
INFILTRATION | Permeation parameter about subcatchments TREATMENT | 1 degree towhich pollutants are introduced
and treated at a specific node
LID_CONTROLS |Low Impact Development information INFLOW Wate‘r and pollutant m.ﬂow information from
a sluice gate on a specific node
LID_USAGE LID connection information definition for subcatchments DWF -
AQUIFER Supphes parameters for each unconfined groundwater RDII Deﬁmtnlon of ﬂpoded/mﬂow }}ydrograph
aquifer according to rainfall at a specific node
GROUNDWATER Supplies parameters that determine the rate of groundwater HYDROGRAPH peﬁne paramt.:ters that. d?termme infiltration/
flow inflow according to rainfall
GWF Groundwater flow equation CURVES -
SNOWPACK | parameters that govern how snowfall accumulates and melts| TIMESERIES | Time series data definition
JUNCTIONS Identifies each junction node such as manhole PATTERNS -
OUTFALLS Nodes located at the boundary of the final downstream MAP Map area and unit information
DIVIDER nodes where two pipes are connected to distributed the flow| COORDINATES | Node coordinate information
STORAGE Storage nodes VERTICES |Link coordinate information of vertex point
CONDUITS Pipe, link definition POLYGONS | Watershed coordinate information
PUMPS Drainage links SYMBOLS |Rain gauge location information
ORIFICES Link information to control flow with orifice links LABELS Label location
WEIRS Link information such as bank (reservoir) BACKDROP | Background image coordinate information
OUTLETS Drainage system outlet flow control link information
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Fig. 8. Urban flow analysis result
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