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Flood Management in KoreaFlood Management in Korea
Han River Forecast Control Center Han River Forecast Control Center 

Collect real time river stageCollect real time river stage
Flood forecast using by Storage Function Method(SMF) modelFlood forecast using by Storage Function Method(SMF) model



Fig. Han River Basin                 Fig. Schematic Diagram
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Necessity of Weather ForecastsNecessity of Weather Forecasts



Flood Management in NWS, USAFlood Management in NWS, USA
NWSRFS:NWSRFS:
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NWSRFS: ComponentNWSRFS: Component

Flood Management in NWS, USAFlood Management in NWS, USA



NWSRFS: ExamplesNWSRFS: Examples
Flash Flood Watch/WarningsFlash Flood Watch/Warnings

Flood Management in NWS, USAFlood Management in NWS, USA



What is FFG ?
FFG is the amount of rainfall 
needed in a specified period
of time to initiate flooding
on small streams

Where ?
FFG is computed for small   
ungaged areas (grids, zones,
counties)

Flash Flood GuidanceFlash Flood Guidance



Forecast Lead Time ?
FFG is computed for 1-,
3-, and 6-hour durations
optionally for 12-, 24-
hour durations

Use  ?
WFO use zone/county
and headwater FFG for
issuing FF watched and
warnings

Flash Flood GuidanceFlash Flood Guidance



Component of FFG SystemComponent of FFG System



(3) Meso-scale Numerical Model
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GIS/GUI ImplementationGIS/GUI Implementation



Threshold RunoffThreshold Runoff
Aq
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PR
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Where,  Qp is bankfull flow [cms]
qPR is unit hydrograph

peak flow [cms/cm]

Estimation method of Qp

(1) Manning’s method

(2) Two-year return period flow

Estimation method of qPR

(1) Snyder’s synthetic unit hydrograph

(2) GIUH



Soil Moisture EstimationSoil Moisture Estimation

where,    a   : upslope area per unit contour length
tanβ: gravitational gradient

T0 : lateral transmissivity when soil is just saturated

Fig. Schematic representation 
of storage element

Fig. Distribution function of topo index

Equation for watershed groundwater depth (   ) 
and water table depth (   )

⎥
⎦

⎤
⎢
⎣

⎡
−−⎥

⎦

⎤
⎢
⎣

⎡
−=− ∑∑

i
00

i
i Tln

A
1Tln

tanβ
aln

A
1

βtan
aln)zz(f

z

iz

P

ai

Q

Srz

qi

Suz

ln(a/tanβ) increments

qv

0 4 8 12 16 20

Ln ( a /  tanB )

0.00

0.10

0.20

PD
F



RainfallRainfall--Runoff Curve in a TimeRunoff Curve in a Time
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Meteorological Analysis Hydrologic Analysis

FFG Precaution System 

Threshold runoff (R) is
fixed in time
FFG depends on current
rainfall-runoff curve
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Fig. Example of Flood Threat in USA



FFG Development in KoreaFFG Development in Korea
GIS/GUI ImplementationGIS/GUI Implementation

Input data(DEM)
Delineate Subbasins

Initial Screen

Control Panel



Estimation of GridEstimation of Grid--based Threshold Runoffbased Threshold Runoff
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Estimation of Soil Moisture and Basin Based FFG Estimation of Soil Moisture and Basin Based FFG 

FFG Development in KoreaFFG Development in Korea

Soil Moisture Basin based FFG



FFG

Threshold Runoff
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