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" REPEATING FLOOD DISASTERS
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CURRENT FI.O&D FORECAST SYSTEM
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- Concept of Flood Forecast -

O Traditional flood forecast based on point rain gauges has shown the
limits in space and time resolution

O Installation and operation of fully-covered necessary rain gauges are
not easy due to budget and maintenance problems



& RAIN RADAR ADVANTAGES

RAIN RADAR OFFERS UNIQUE ADVANTAGES

O Coverage over large areas
O Temporal updates as short as 2.5 minutes
O High resolution in space

Ground rain gauge : Rain radar :
~ 0.1563km (125mx125m), 2.5 min interval

one per 200kn' (14kmx14km), 10 min interval

Using rain radar which can observe areal rainfall,
flash flood and urban inundation forecasting is possible!
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< Distribution of the major river and FCOs in Krea>
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CONCEPT OF RADAR APPLICATION
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Meteorological
Components Threshold Runoff

« Manning’s Bankfull Discharge

» Two Years Return Period Flow

* Snyder’s Synthetic Unit Hydrograph
» GIUH

Estimation of Soil Moisture
Flash Flood
« Sacramento SMA Model

Watching « Mesoscale TOPMODEL
& Warning « VIC Model

FFG Computation




" INTEGRATED OPERATION IN REALC
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» INTEGRATED OPERATION FOR REAL-TIME PREDICTION

® Early flash flood prediction using radar QPE information
® Prediction of flash flood threat using QPF from Radar and MAPLE

ThreshR
1 Radar QPE > Radar MAPLE
—p
SMA (QPF)
FFG FFG Flash Flood Future Flash Flood
SYS Prediction Early Pred. Threat(FFFT)
1-hr FFG 1-hr FFEP 1-hr FFFT
' I
3-hr FFG 3-hr FFFT

1 1
6-hr FFG 6-hr FFFT




» PREDICTED RESULTS AT 23:00 KST AUG/02/2014

Flash Flood Guidance
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" » PREDICTED RESULTS AT 01:00 KST AUG/03/2014
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" » PREDICTED RESULTS AT 03:00 KST AUG/03/2014

Flash Flood Guidance
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ﬁ'/ PREDICTION RESULTS

N

Future Flash Flood Threat Future Flash Flood Threat
2300 KST 08/02/2014(+1H) 0300 KST 08/03/2014(+1H)
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STORMWATER
RUNOFF WITHIN
PIPE SYSTEM

Drainage W% ey J]
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€

PIPE OUTFLOW : INCREASING OUT WATER LEVEL
®*Exchanges between the collection system and the surface are handled

through coupling links that the nodes (such as manhole) of the collection
system network are connected to cells of the 2D surface model




L » 2DSURFAC J\/ OJEL 2D)DIEFUSIONWAVE NEDEL

*The 2D enginé‘ squing the Saint-Venant 2-dimensional flow equation

®The hydrodynamic flow computation with the 2D surface model allows flow
velocities with 2-directions components

i-1,j-1 i-1,j+1

Cont. oh oq, aqy
Equation ot 0 OX & oy

ou ou ou oh
e (50— (1] | S =S o —
Momentum ot oX oy OX

=0

Equation
ov oOv  0Ov oh
Ut =4 SOy_Sfy__ . .
ot OX oy oy i+1,j-1 i+1,j l
H-Q 1, si3e 12 @
Equation 4= Hh S (Manning’s Equation)
(Gain cond.) when S]Ex(i 1-i)=>0, gh(i—1-1i) = [dt(L —1)] 5/3[5 (i—1- l,)]l/z
1/2

(Loss cond) when S, (i—>i—1)<0, gh(i»i—1) = —n(” = [a* (D133 =Sf, (i = i — 1)]

Water Depth ht+dt ht +e-dt + ciap1+Cc3ap2c3ap3+ciapa dt
Variation L] ds



® Total 83 unit drainage area delineation considering DEM, historical inundation

damage cases

Pump/
Stream

83 Unit Drainage Area

¢ From this slide, the results were provided by Dr. Byengju Lee in HEC-KOREA Company.
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5 » SENSITIVITY OF PIP

» Sensitivity analysis of pipe network density » Sensitivity analysis of spatial resolution
= Inundation area is more than 30% different decreasing pipe = Inundation area is more than 35% different increasing
density (450mm = 900mm) spatial resolution (5m x5m = 30m % 30m)
= Recommend more than 450mm diameter in low density areay = Recommend more than 10x10m in small urban area y

Inundation result according to network density Inundation result according to grid size
x5 m) |3
’ &\l AL | '\ hr £ \ P "‘,

Inundation area acc. to rainfall frequency and network density Inundation area according to grid size

Inundation Area (ha) Inundation Area (ha)

I Y

600mm  15.0(-28%) | 17.6(-26%) @ 19.5(-23%) | 20.4(-21%)

900mm  12.7(-39%) | 15.0(-37%) | 17.1(-32%) | 18.1(=30%)

() is percentage of inundation area per 450mm diameter () is percentage of inundation area per 5% 5m grid



& » SWMM 1D MODEL OPTIMIZAT

¢ Water level monitoring in 104 sewer networks by using UW type level meter
® Calibration of SWMM parameters by using observed water level
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® Spatial resolutlori,a 6m temporal resolution : 0.1sec
® Accuracy(POD) : 2010(0.61), 2011(0.57)

® Flooded point
(") Buffering area

Inundation depth [m]
1o

0.1-0.2
ENo03-04
El05-0.6
ElO0.7-08
EN09-1
i11-2
B21-3
Bl31-4
El41-5
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® Spatial Res. : Gmﬁe“mporal Res. : 0.1sec
® Simulation Results of 50yr Frequency
Probability Rainfall (99.2mm/60m)
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» PRODUCE PROCESS OF INUNDATION SCENARIO

URBAN INUDATION ANAYSIS —

BUILDINGS SEWER
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» RESULTS OF

Temporal Distribution of Rainfall

rea-Depth Relationship
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