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Model simulation process

Mean Area Precipitation

Potential evapotranspiration

Observation flow data

Dam inflow and outflow data

Hourly, daily Data

Start & end time of simulation
Number of subbasin 
Number of Channel
Number of Dam, WL_station

Governing variables

Decide model run condition

Construction forcing/hydrological data

Calculation of Hydrological factor 

Actual Evapotranspiration 
Soil Moisture

Surface runoff, lateral flow, baseflow

Calculation of basin runoff

Channel routing and calculation of discharge

Analysis the Model output

Select of study area

Establish topographic  parameters

DEM (area, slope...,)
Soil (depth, Ks, cn, fc, wp...,)
Landuse

Topography Data

Outline of model Case StudyOutline of model Case StudyOutline of model Case Study



File name Information

modelgov.csv Model govern factor file

subchpar.csv Soil Parameter file each sub basin

pcp.pcp Mean area precipitation file each sub basin

pet.pet Potential evapotranspiration file each sub basin

dam.dam Observation dam inflow and outflow file

flw.flw Observation flow file each water level station

Input

File name Information

cn.sub CN Value record file each subbasin

scn.sub Variable storage parameter values

hydrocomn.sub
Hydrology elements file each subbasin

(AET, soil water, surface runoff, lateral flow, groundwater flow)

stormn.sub Storage value each subbasin

dischmn.dat Discharge value from channel routing

Description of Input/Output FilesDescription of Input/Output FilesDescription of Input/Output Files

Output

Filename : modelgov.csv

Model run condition setup

Case1 : Hourly Simulation

Folder  :SURR_model  / code_h



Study area(Chungju Dam) – AWCI Demonstration Basin

Area : 6662 km2

Basin Slope : 0.3185  

Stream network
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Sample Application of SURR ModelSample Application of SURR ModelSample Application of SURR Model

Construction of input file

Calculation of sub basin slope 

1.

2.

3.

- Start Arc Map → Add Data → Open file <cj_bd.shp>, <kor_slp >

High : 1.85

Low : 0

µ

µ

Subchpar.csv : Topographic Data Setup (examples : Slope, CN) 

Folder : SURR_model  / giswork



- ArcToolbox → Spatial Analyst  Tool → Extraction → Extraction by Mask

Clip slope file

Input raster – kor_slp

Feature mask data – cj_bd

Output raster – cj_slope 

Cliped slope file



Calculation of mean area slope

- ArcToolbox →Spatial Analyst Tool → Zonal → Zonal Statistics

Feature zone data – cj_bd

Input value raster – cj_slp

Statistics type – MEAN

Output raster – mean_sip

Mean area slope

File <Subchpar.csv>

Folder : SURR_model / code_h



Calculation of mean areal CN 

- Arc tool box → Conversion Tools → Raster to ASCII

Filename : cj_land

Conversion of landuse raster file into ascii file

Folder : SURR_model / cntest

Filename : cj_soil.txt

- Arc tool box → Conversion Tools → Raster to ASCII

Conversion of soil raster file into ascii file

Filename : cj_soil
Folder : SURR_model / cntest



Filename : runoff_CN.txt

Calculation of CN at each grid

Program Run : CN_calbration.exe

Folder : SURR_model / cntest

Conversion of CN_ascii file into CN_raster file

- Arc tool box → Conversion Tools → ASCII to Raster

Folder : SURR_model / cntest



Calculation of mean areal CN each subbasin

- Arc tool box → Spatial Analyst Tools – Zonal – Zonal Statistics

File <Subchpar.csv>
Folder : SURR_model / code_h



Mean Area Precipitation (MAP)
YYYYMMDDHH 

(hourly)

µ

Forcing data setup

Precipitation thiessen polygons 

using ArcMap 
File <pcp.pcp>

SURR_model / code_h

Mean Area PET YYYYMMDDHH 

(hourly)

µ
File name : <pet.pet>

Weather data thiessen polygons using ArcMap 

Calculation of potential evapotranspiration
SURR_model / code_h



File <Subchpar.csv>

Initial parameter setup

Parameter description Value

K Storage Function constant of the subbasin 70

P Storage Function constant of the subbasin 0.3

KK Storage Function constant of the channel 5200

Folder : SURR_model / code_h

Initial model run

Filename : Main.exe

Folder : SURR_model / code_h



Initial model outputs

File <hydrocomn.sub>

File name : cn.sub, scn.sub, hydrocomn.sub , dischmn.dat

File name Information File name Information

cn.sub Hourly CN value at subbasin
hydrocomn.

sub

Hourly hydro components value at subbasin
(AET, soil water, surface runoff, lateral flow, groundwater 
flow)

scn.sub Hourly  variable retention parameter 
value at subbasin

dischmn.dat Hourly Discharge  value at chnnel

Folder : SURR_model / code_h

File  <cn.sub> File  <scn.sub> 

File <dischmn.dat>

Folder : SURR_model / code_h



Graphics of selected output

Filenmae :  h_simul.xlsx
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File <dischmn.dat> - Column ’03S’

File <hydrocomn.sub> - Column ‘AET’,’SW’

File <cn.sub> - Column ‘CN’

Model parameter estimation

Parameter estimation methods

Manual estimation

Automate estimation

Parameter description Range

K Storage Function constant of the subbasin 10 – 70

P Storage Function constant of the subbasin 0.2 – 0.4

KK Storage Function constant of the channel 2500- 6500

Parameter Value

K 60

P 0.3

KK 3900, 6500
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VE -13.13

RMSE
(m3/s)

392.44

CC 0.96

ME 0.88

Manual eatimation of model parameters
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Filename : modelgov.csv

Case2 : Daily simulation

Model run condition setup

Folder : SURR_model / code_d

Initial parameter setup

File <Subchpar.csv>

Parameter description value

K Storage Function constant of the subbasin 40

P Storage Function constant of the subbasin 0.3

GW_LAG Delay time for aquifer recharge 100

Folder : SURR_model / code_d



Initial model run

Filename : Main.exe

Folder : SURR_model / code_d

Initial model outputs

File <hydrocomn.sub>

File name : cn.sub, scn.sub, hydrocomn.sub , dischmn.dat
File name Information File name Information

cn.sub Daily CN Value at subbasin
hydrocomn.

sub

Daily hydro components value at subbasin
(AET, soil water, surface runoff, lateral flow, groundwater 
flow)

scn.sub Daily variable retention parameter 
value at subbasin

dischmn.dat Daily Discharge  value at chnnel

Folder : SURR_model / code_d



File  <cn.sub> File  <scn.sub> 

File <dischmn.dat>

Folder : SURR_model / code_d

Filenmae :  d_simul.xlsx

Graphics of selected output
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File <dischmn.dat> - Column ’03S’

File <hydrocomn.sub> - Column ‘AET’,’SW’

File <cn.sub> - Column ‘CN’
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Manual – of model parameters

VE -2.13

RMSE
(mm/day)

4.68

CC 0.85

ME 0.68
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Parameter description Range

K Storage Function constant of the subbasin 10 – 70

P Storage Function constant of the subbasin 0.2 – 0.4

GW_LAG Storage Function constant of the channel 0 - 500

Parameter Value

K 10.15

P 0.3

GW_LAG 50
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