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Real—Time Forecast of Rainfall Impact on Urban
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ABSTRACT

This study aimed to establish database of rainfall inundation area by rainfall scenarios
and conduct a real time prediction for urban flood mitigation. the data leaded model was
developed for the mapping of inundated area with rainfall forecast data provided by
korea meteorological agency. for the construction of data leaded model, 1d—2d modeling
was applied to Gangnam area, where suffered from severe flooding event including
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september, 2010. 1d—2d analysis result agree with observed in term of flood depth.
flood area and flood occurring report which maintained by NDMS(national disaster

management system).

analysis results was revealed to be 69.5%.

The fitness ratio of the NDMS reporting point and 2D flood

Flood forecast chart was created using

pre—flooding database. It was analyzed to have 70.3% of fitness in case of flood
forecast chart of 70mm, and 72.0% in case of 80mm flood forecast chart. Using the
constructed pre—flood area database, it is possible to present flood forecast chart
information with rainfall forecast, and it can be used to secure the leading time during

flood predictions and warning.

KEYWORDS : Urban Flood, Flood Warning Services, SWMM, Forecast of Inundation Map
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-----------------------------------------------------------

1. LiDAR Data
2. Biotope Map

Manholes Oveflow || 2. Conside Road

-------------------------------------------------

2D Analysis

1. Establishment of Terrain
Data using LiDAR, DSM, etc.

3. Impervious Soil
Pavement Map
4. Landuse Map

3. Building Impact

Verification of Model

ctual Flood Range?
Surveyed flood area

-
Application Scenarios Apply
50mm ~ 100mm(Huff Quartile)

Scenarios-based
Inundation Map

Meteorological Agency

Precipitation Forecast
(1 Hour Maximum Precipitation) i3

~
Database
Establishment

FIGURE. 1 Flow chart of the study
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FIGURE. 2 Rainfall scenarios
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FIGURE. 4 Study area with 5 drainage basins

TABLE 1. Physical characteristics in study drainage area

Drainage Area )
Drainage Sector Stream Total Residential Commercial Green Industrial
Area Area Area Area
Nonhyeon Banpocheon 1.8036 1.6928 0.1109 0.0000 0.0000
Yeoksam Banpocheon 1.9319 1.5010 0.4310 0.0000 0.0000
Seocho3 Banpocheon 1.7786 1.1393 0.1420 0.4974 0.0000
Seocho4 Banpocheon 1.0582 0.9246 0.1337 0.0000 0.0000
Seochob Banpocheon 0.8192 0.7792 0.0406 0.0000 0.0000

Precipitation(mm)

0
000 200 400 600 BO0 1000 1200 1400 1600 1800 2000 2200 0:00
Date(hr)

(a) Gangnam

FIGURE. 5 Rainfall event (@) Gangnam, (b)

Precipitation(mm)
T

o
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Date(hr)

(b)Seocho
Secho station (Sep. 21, 2010)
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FIGURE. 6 Sewer network in study area
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Number of NDMS included in the calculated flood area

Goodness of Fit (%)= Total number of NDMS
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TABLE 2. Maximum flow of each manhole

1st—Quartile 2nd—Quartile 3rd—Quartile 4th—Quartile

(m®/s) (m?/s) (m?/s) (m*/s)

50mm 7.793 12.257 11.923 0.000

60mm 14.426 19.972 20.380 18.496

70mm 19.955 26.516 26.589 24.658

80mm 25.761 33.784 32.584 28.260

90mm 32.188 36.719 35.944 34.471

100mm 36.615 39.140 37.952 36.354
I3 10014 =AERITE & 2+ Alveee] o Hpodwe] Ayel NDMS #Akge] sk 74
£ WEe ARFS ushiglon], 0074-100 & AAskTh 20109 99 219 opRdel
—1¥ W= A9 1039 FHd 39.14m?/s 9 sl AR Alzb Hdl - A
o] WS A MxAPez Zbzb 70mm, 77.5m% B
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FIGURE. 11 Comparison of 70mm flood
forecast with NDMS database
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FIGURE. 12 Comparison of 80mm flood
forecast with NDMS database
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(c) 70mm flood forecast (d) 80mm flood

FIGURE. 13 Forecast of inundation map

forecast
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(e) 90mm flood forecast

(f) 100mm flood forecast

FIGURE. 13 Continued
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TABLE 3. Inundation area with various scenario
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TABLE 4. Road damage status and comparison of research results

Administrative District Inundated road Location History of 70mm 80mm
damage(cm) (cm) (cm)

@ Seoun-ro Seoun middle school area 10~30 13.6~24.5 24.6~32.5

Seocho—gu ® Seocho-1o Jinheung Apartment 50~100 288~733  445-1233

Crossroad
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FIGURE. 14 Road flooded area(Source: http://map.daum.net, 2018)
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