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Abstract

This thesis simulates and analyses the regulations and strategies about flood
management, including “Regulation Amendment for Building Rainwater Harvesting,
Reuse, and Detention, Design and Technical Specifications”, “Building Technology
Rules, Design and Construction articles”,” Taipei Construction Site Rainwater
Drainage Standard”, “Low Impact Development Design Handbook” , with drainage
system data of Liu Cuo in Nantun Dist., Taichung Country. Therefore, we examine their

effectiveness in reducing runoff and peak flow.

The effective rainfall time series are processed by the curve number method of
SCS. And thesis time series are the input of BKW model which can calculate and output
runoff time series. Then combining with EXTRAN module in SWMM, we construct
two layer drainage system, sewer system and street system, as well as importing the
dates from BKW model. Two layers in SWMM are connected by weirs, which can
simulate the phenomenon that the flow in sewer system overflow to streets or flow in
the street system backflow to sewers. Then thesis evaluates the strategy and facilities
with BKW+SWMM model and design hyetographs, which are built from Horner’s

equation and SSGM with local variables.

About simulating facilities, decreasing the curve number performs the change after
applying Low Impact Development and establishing the storages and weir in SWMM
present the region installing rainfall retention space(= -k i & i ;£ % # = rainwater

storage and retention volume).

From the simulation results, Low impact development is effective when the total

rainfall volume are relative small. However, rainfall retention space can effect reduce



the peak flow which the drainage system can’t bear. Additionally, there is a phenomena
that if we set rainfall retention space and let them distribute evenly in space, there are
specific ones be used which are located in lower elevation area or closed to the ends of

SEWer.

According to the analysis of simulation results, this thesis proposes the flood
management in urban area can be “reducing volume in upstream, retaining flood in

midstream and preventing flood in downstream”.

Key Words : SWMM ~ BKW -~ LID ~ Rainfall Retention Space
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Ground water flooding
Flooding from man-made infrastructure

Tidal flooding

Fluvial flooding

Flooding from sewers
Pluvial flooding
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B.1 Simulation Options

General

Process Models : Flow Routing

Miscellaneous : Minimum Conduit Slope 0.01%
Infiltration Model : Unused

Routing Model : Dynamic Wave

Time Steps

Runoff; Dry Weather : 00:00:10 Hr:Min:Sec
Runoff; Wet Weather : 00:00:05 Hr:Min:Sec
Routing : 1 seconds

Steady Flow Periods :

System Flow Tolerance 5%

Lateral Flow Tolerance 5%

Dynamic Wave

Inertial Terms : Dampen

Normal Flow Criterion : Both

Force Main Equation : Hazen-Williams
Use Variable Time Steps; Adjusted By 75%
Time Step For Conduit Lengthening : Osec
Minimum Nodal Surface Area : 12.557 m"2
Maximum Trials per Time Step : 20

Head Convergence Tolerance : 0.001meters
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B.2 Hydrology

Subcatchments : Unused

B.3 Hydraulics

Nodes

Junctions (Street):

Inflow : Yes(Imported Time Series From BKW Model)
Invert EIl. : Data from DEM

Max. Depth : 3m

Initial Depth : O

Surcharge Depth : 0

Ponded Area : 1m”2

Junctions (Sewer)
Inflow : No
Invert EI. : Data from ™ k3§ & L]
Max. Depth : 7m
Initial Depth : 0.1m
Surcharge Depth : 0
Ponded Area : 0.01m"2

Storage Units

Inflow : No

Invert El. : Data from DEM minus 3m
Max. Depth : 0.045m
Initial Depth : 0

Ponded Area : 0

Evap. Factor : 0

Seepage Rate : 0

Storage Curve : Functional
Functional Curve :
Coefficient : Regional Area
Exponent : 1
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Constant : 0

Links

Conduits(Street)

Shape : IRREGULAR
Max. Depth : 3m

Length : Data from DEM
Roughness : 0.01

Inlet Offset : *

Outlet Offset : *

Flap Gate : No

Conduits(Sewer)
Shape : Data from T -kig & 5L
Max. Depth : 3m
Length : Data from ™ -kKig % sLf]
Roughness : 0.01
Inlet Offset : Data from T -Kif s sLH)
Outlet Offset : Data from ™ -kig & 5L
Flap Gate : No

Weirs(Connection Street and Sewer)
Type : TRANSVERSE
Height : 2m
Length : 5m
Side Slope : 0
Inlet Offset : Data from DEM minus 0.03m
Discharge Coeff. : 3.33
Flap Gate : NO

Weirs(Connection Street and Storage)
Type : TRANSVERSE
Height : 1m
Length : 5m
Side Slope : 0
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Inlet Offset : Data from DEM add 0.1m
Discharge Coeff. : 3.33
Flap Gate : YES
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