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_] Model simulation process

‘ Select of study area

l Governing variables
‘ Decide model run condition = Start & end time of simulation
= Number of subbasin
l = Number of Channel
i i = Number of Dam, WL_station
‘ Establish topographic parameters
l Topography Data
Construction forcing/hydrological data N « DEM (area, slope...)
l = Soil (depth, Ks, cn, fc, wp...,)
= Landuse

Calculation of Hydrological factor |

= Actual Evapotranspiration
= Soil Moisture
=Surface runoff, lateral flow, baseflow

Hourly, daily Data

= Mean Area Precipitation

| Calculation of basin runoff |

= Potential evapotranspiration

| Channel routing and calculation of discharge | * Observation flow data

|

‘ Analysis the Model output ‘

= Dam inflow and outflow data




Description-of Input/Output Files

] Input

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

] Output

File name Information
cn.sub CN Value record file each subbasin
scn.sub Variable storage parameter values

Hydrology elements file each subbasin

hydrocomn.sub (AET, soil water, surface runoff, lateral flow, groundwater flow)

stormn.sub Storage value each subbasin

dischmn.dat Discharge value from channel routing

_I Model run condition setup
» Casel : Hourly Simulation
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~Sample Application.0FSURR Model

| Study area(Chungju Dam) — AWCI Demonstration Basin

»Area : 6662 km?2
»Basin Slope : 0.3185

» Stream network

BO1 BO2 7 Sub-basin,
3 channel routing

Bo6 [ > <’Bo4

<] Sub-basin
Il channel

@ Junction

O Dam site

V Dam site

= Streamline

J construction of input file
» Subchpar.csv : Topographic Data Setup (examples : Slope, CN)

» Calculation of sub basin slope
- Start Arc Map — Add Data — Open file <cj_bd.shp>, <kor_slp >
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e Clip slope file
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- ArcToolbox — Spatial Analyst Tool — Extraction — Extraction by Mask
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e Calculation of mean area slope

- ArcToolbox —Spatial Analyst Tool — Zonal — Zonal Statistics
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» Calculation of mean areal CN

® Conversion of landuse raster file into ascii file

- Arc

tool box — Conversion Tools — Raster to ASCII
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® Conversion of soil raster file into ascii file

- Arc tool box — Conversion Tools — Raster to ASCII
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Prog

ram Run : CN_calbration.exe
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e r: ek cntes
2o Filename @ runoff_CN.txt
£ ylicozser TS 93
5 cellaize n
6 HODATA value -5098
T -9990 -5080 -9309 -9008 -G080 U909 -G998 -S0G0 -9909 -0005 -S0G0 -990% -0G09 -
B 9900 -S080 U509 -BE00 -G0GE -BR0% -BO00 -S0G0 -G90% -BG08 -F0GH -G08 -pGEE -
8 -PEPD -SD5P -0909 -DOD0 -S0SU -0909 -0S00 -S0S0 -0D909 -0HD9 -SOSE —0R9 -BHED -
10 -9998 -90G0 -BREG -B005 -S0G0 -G905 -BG05 -G0GE -G905 -BOES -G0GE -G805 -BGES -
11 -9990 -9960 -930% -0000 -G080 U905 -G998 -S0G0 -0909 -0005 -SG50 -990% -0805 -
1T 888 -S05E -B305 -B850 -S0858 -R305 -B405 -S088 -G505 -R505 -S858 -G3R% -8505 -4
13 -S805 -SR5E -8505 -R505 5088 -5505 D805 -SR8E 8305 -0505 -S05E 8505 -BE85 -
14 0885 -850 -B505 -R505 5050 -G585 -B8B5 -S0G0 -G585 -B5R5 -850 -G885 -B585 -
15 3090 -S000 -B500 -B000 -GO0R -BRG -BODO -BOGE 0505 D800 -S050 -8985 —BER —
LE  -RE58 -S05E -B365 -B850 -S058 -R305 -B805 -G080 -G505 -R505 -S858 -G30% -8505 -4
AT 5855 -SE8E -8505 -B505 5088 -5505 -D855 -SR8E 8305 -0585 -S05E 8505 -BE85 -
I8 5090 -208D -090% -DODO -S0GD -090% —DODO -S040 -9509 -DEDS —G0GP 0806 -GBS -
39 -399R -3990 -099F -DO0E -F0FD -999F -DUDE -99FD 999 -99PE -FESD -9999 -DE0E -
230 -399R -850 -99F -BO9D -FDED -D90P -REUD -99ED -DI9P -DEPE -§OFD -090F -BIEE -
31 -39Ps -3999 -999% -3999 -FREP -999% -299F -F9ER -999P -99PS -9EFE -5EOP -DERE -
32 -peR9 -3E99 -959% -B999 -FRFY 990 -BEPS -90FP -999F -DEPS -FEFR -959F -DEEE -
23 -39PR -3990 -099F -DO0E -F0FD -999F -DUDE -99ED 9999 -99PE -FESD -9999 -DE0E -
21 399 -850 -099F -BO9D -FDED -D90F -BEPD -99ED -B99P -DEPR -§OFD -00F -BIEE -
35 -3993 -3999 -990% -9999 -FREP -999% -999F -F9ER -999F -99PS -9EFE -5PIP -DERE -
26 =339 -3959 -959% ~9999 -3959 -999% -9999 -3959 -399F -9999 -3959 ~399F 9395 -
27 =399 -3399 -9399 ~3999 -3953 -9999 -3999 -3959 -3999 -99PI ~FIFI ~3399 ~9395 -
28  -3999 -53%9 -339F -3999 ~3959 =399F ~3I99 ~59F9 ~339F ~3595 ~59F9 ~3IFF ~-3F9F -
29 -9399 -5339 -9399 -3999 -3993 -999% ~9939 ~53FF ~9399 -3995 ~39FF ~539F -359F -
30 -9999 ~-5959 -999% -3999 -3959 -999% ~9999 ~5959 ~999F ~9595 ~5959 -399F -9595 -
31  -9999 -53%9 -9399 ~3999 -3953 -9999 ~3999 ~5959 ~3399 -3995 =539 ~3399 -9395 -
3% -3999 -53%9 -939F -3999 -5953 ~399F ~9999 ~53F9 ~339F ~3395 -39 -3IFF -9F95 -
3 9999 -59%9 -9399 ~9999 -5959 -0999 -9999 -5953 -9999 -9993 -5953 -5999 -999%
34 -9999 -9959 -9999 -9999 -5959 -9999 -9999 -9959 -9999 -9993 -9959 -9999 -9995 -
38 -9999 -99%9 -999% -9993 -595) ~599% -9999 -9959 ~-999% -9995 -9959 ~-999% -395 -
34 -9999 -59%9 -999% -9999 -59%9 -599% 9999 -5959 -9999 -9995 -9950 -0999 -999F -
37 9999 -99%9 -9399 ~9999 -5959 -0999 -9999 -5953 -9999 -9993 -5953 -5999 -999%
38 -9999 -9959 -9999 -9999 -3959 -9999 -9999 -9959 -9999 -9993 -9959 -9999 -9995 -
A8 2G50 050 L0505 L8390 L5050 L0509 L0030 5050 L0509 L0500 L3050 L0099 L0530

Conversion of CN_ascii file into CN_raster file

- Arc tool box — Conversion Tools — ASCII to Raster
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® Calculation of mean areal CN each subbasin

- Arc tool box — Spatial Analyst Tools — Zonal — Zonal Statistics
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» Forcing data setup

SURR_model / code_h
* Precipitation thiessen polygons ® File <pcp.pcp>

using ArcMap
N

2002020102
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Mean Area Precipitation (MAP)

r Weather data thiessen polygons using ArcMap
® Calculation of potential evapotranspiration
SURR model / code h
File name.. <pet.pet>. i T T
R0 P i il M b Lo b b

i Time 0ls 023 03s 0ds 05s 06s=
P 2002010101 .00 .00 .00 .00 .00 .00
2002010102 .00 .00 .00 .00 .00 .00
B 2002010103 .00 .00 .00 .00 .00 .00
2002010104 .00 .00 .00 .00 .00 .00
F 2002010105 .01 .00 .00 .00 .00 .00
I 2002010106 .01 .00 .00 .02 .00 .00
2002010107 .02 .01 .02 .02 .02 .01
. P 2002010108 .03 .02 .03 .03 .03 .03
pl 2002010109 .06 .05 .05 .05 .05 .05
1 2002010110 .10 .06 .10 .10 .09 .11
1P 2002010111 211 .08 .12 .12 .10 .12
pl 2002010112 .13 .10 W12 .12 .12 .13
18 2002010113 12 .09 W12 .11 .11 .12
! 2002010114 .10 .07 .10 .10 .09 .10
1¥ 2002010115 .08 .06 .07 .07 .07 .07
¥ 2002010116 .05 .04 .04 .03 .04 .04
! 2002010117 .02 .02 .00 .01 .01 .01
1P 2002010118 .02 .02 .01 .00 .01 .01
2 2002010119 .03 .01 .00 .00 .01 .00
25 2002010120 .02 .01 .00 .00 .00 .00
2 2002010121 .02 .01 .00 .00 .00 .00
2 2002010122 .01 .01 .00 .01 .01 .00
2B 2002010123 .02 .01 .00 .01 .01 .00
2 2002010124 .01 .01 .00 .00 .01 .00
2¥ 2002010201 .02 .01 .00 .00 .01 .00
2y 2002010202 .02 .01 .01 .00 .00 .01
2 2002010203 .01 .01 .00 .00 .00 .01
2B 2002010204 .02 .01 .00 .01 .00 .01
3 2002010205 .02 .01 .01 .01 .01 .01
3 2002010206 .03 .01 .01 .01 .01 .01
3P 2002010207 .03 .02 .02 .02 .02 .02
3 2002010208 .03 .02 .03 .03 .02 .03
. 3 2002010209 .05 .03 .05 .05 .05 .05
3 2002010210 .06 .05 .07 .08 .07 .08

YYYYMMDDHH Mean Area PET

(hourly)




> 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
:$§{ - &
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| V29 - £ | ¥
J K L M N 0 P Q R S T U v w_ i
1 |[AMCD SURLAG LHIL SEPLAG |LATLAG GW_LAG ALPHA BF AQMIN | ADJET | K tao KK pp m
2 24 4 5 1 0.1 100 1 2 i 5 1
3 24 4 5 1 100 1 2 i 1
4 24 4 1 00 1 2 i i 1
5 24 4 5 1 100 1 2 i 5 1
6 24 4 1 100 1 2 il 1
7 24 4 1 100 1 2 il 1
8 24 4 1 0.1 100 1 2 i 5 1
g

D Initial model run

»Filename : Main.exe

MODEL OPTIONS 36066 s s st 0600 6 5 30 5 300000
2882850101 CYYYYMMDDHH >
200208831 24<YYYYMMDDHH >
SUBBASIN
CGHANNEL

STARTING TIME
ENDING TIME
TOTAL NUMBER OF
TOTAL NUMBER OF
TOTAL NUMBER OF DAM

TOTAL NUMBER OF WL STATION
LEAD TIME TO FORECAST

PRECIPITATION TYPE

COPT = 1= AWS | 2: STATISTIC MODEL |
SIMULATION METHOD : 1
COPT

3: RADAR | 4: RDAPS>

: 1: deterministic process
NUMBER OF ENSEMBELE TRACE H

R S S S E S B N R S H S R SR H H H B T

! 2: stochastic process)
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Initial model outputs

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

File name Information File name Information
hydrocom n Hourly hydro components value at subbasin
cn.sub Hourly CN value at subbasin sub : (AET, soil water, surface runoff, lateral flow, groundwater
flow)
Hourly variable retention parameter . .
scn.sub value at subbasin dischmn.dat Hourly Discharge value at chnnel

» File <hydrocomn.sub>

) a0
ebvpnbnavatiae

Ta4nn

= model/ code_h-

> File <cn.sub>

> File <scn.sub>

o 0 70 g » D ¥ 5 ° i) ; :
LERD_TIME o x TvE == = 1o e
X 2 pocwosoiol 3 160,95
1 3 3008080101 ) 7.8
3 4 1008052101 3 H
5 2008050101 4 1 1
3 # 2008050101 s 1 1
1 2 " : 3
1 B 3008080101 ] 1 1
1 5 3008080101 v 1 1
1 10 2008050101 ] 1 1
3 11 2008050101 10 1 1
: 12 zo0m0s0101 1 1 1
L 13 3008080101 1 3 1
' 13 1
1 1 1
1 : 1
i 1 18 7008050101 % 1
2 1 18 3008050101 : 1
= : 20 2008050101 1 1
ol 21 2008050101 b1 1
o A ’ 32 zo08050101 3 1
= : : 71 1 1
> File <dischmn.dat>
] 10 20 30 40 50 &0 70 80 S0 100 110 1izo0 130
[ R R R R R N N R R N R A RN R AR R RN N
1: TIME LEADTIME 0015 0025 0035 0045 0055
2 2008071801 1 .00 -00 .00 -00 .00
3 2008071802 1 4.62 .00 25.76 i) =
4 2008071803 1 6.38 .00 37.43 .ao 1.39
S5 2008071804 1 2.80 -00 17.87 .00 .78
6 2008071805 1 1.12 .00 8.85 sls) .46
7 2008071806 1 .47 .00 4.41 .ao .28
8 2008071807 1 .12 -00 2.03 .00 .15
9 2008071808 1 .08 .00 .92 sls) .08
10 2008071809 1 .03 .00 .40 40.34 .05
11 2008071810 1 .01 -00 .17 131.686 .03
12 2008071811 1 .01 -00 .07 154.98 .0z
13 2008071812 1 .00 .00 .03 93.30 .01
14 2008071813 1 .00 .00 .01 57.12 .01
15 2008071814 1 .00 -00 .01 118.72 .00
16 2008071815 1 .00 .00 Folder : SURR.amodel / code.h




] Graphics of selected output

» Filenmae : h_simul.xlsx

E File <dischmn.dat> - Column '03S’

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

E File <cn.sub> - Column ‘CN’
P s

5
iy

E sl Eore s @l
e R N T e S LR L nex e
o HNEN 23 EREEN n
s - s
A B C D E F G H
1 TIME map  obs wim et n -
2 2009060101 000 18170 000 0.00 6193 000
3 2003060102 000 91.00 46.70 om 7984 12068
4 2009060103 000 91.00 47.90 2.0 7984 12067
5 2003060104 000 182,00 i o0m 7983 12066
6 2009060105 000 9100 2572 a02 7983 12064
7 2009060106 000 4550 16.81 004 7982 12060
B 2009060107 000 9100 1060 012 7980 12048
9 2009060108 000 56.88 652 034 7973 12014
10 2009060109 000 154.80 385 045 7957 11969
n 2009060110 000 7850 236 0.53 7934 1197
12 2009060111 000 10030 1.3 0.58 7908 11458
13 2003060112 000 82.30 s 062 TATE 11796
14 2009060113 000 24020 048 0.63 74T 11TM
15 2003060114 000 4530 o 0.58 R4 11676
15 2009060115 000 4530 016 0.51 T 116M
17 2003060116 000 167.80 009 041 7758 11583
18 2009060117 000 200,00 005 (¥ ] 7736 11554
19 2003060118 000 18420 003 018 7T 11536
20 2009060119 000 22670 002 07 712 159
il 2009060120 000 9070 001 005 TT08 1154
2 2009060121 000 9070 001 004 706 11520
n 2009060122 000 13600 0.00 005 7704 11515
Fd 2009060123 (1) 9070 0.00 005 7701 11510
75 2009060124 00D 13600 000 005 7699 11505
% 2009060201 000 45.30 0.00 004 7696 115001
n 2009060202 000 S6.65 000 005 7695 11496

I T w ] 0
S08f 20 2
3 B
Eo.s ——————————————————————————————————————————————————————————— w0 3
E 0.4 7777777777777777777777777777777777777777777777 0 3
i 3
b ovz , ,]\, - ,/\, - 7777\ /\ 80 2
0 100
140 0
10 2 g
£ ES
£ w0 £
% 110 =
100 60 3
an
0
20 2
3
w0 2
El
60 3
60 80
— 16000 I 0
5
212800 - 0 2
E 9800 ------ - - o mm oo oo w0 3
3 £
® a0l VA =
2 6400 60 3
< E]
S 3200 g0 2
a PR 100
800 1001 1200 1400

Time(houly)

_l Model parameter estimation
» Parameter estimation methods

r Manual estimation
E Automate estimation

» Manual eatimation of model parameters

(wuw) rejurey
Discharge(m3/hour)

Parameter description Range Parameter Value
K Storage Function constant of the subbasin 10-70 K 60
P Storage Function constant of the subbasin 0.2-0.4 =] 0.3
KK Storage Function constant of the channel 2500- 6500 KK 3900, 6500
1 T T o 0 40 ¥ 0
T T T T _
LT L B A S IRRAR S A ) IR L[ -
Sl wZeEm S 032 RMSE 392.44
, YR EY R 0o Sl AT e 3/
202 M Amﬂﬂﬂhj\j\n/\f\ﬂ 02" mow ——————————————————————— w2 e 0.96
n 1 @ 1 ME 0.88

800

1000
Time(houly)

1200

1400

(ww) jejurey




» Case?2 : Daily simulation

Q-0 F Pwv i s [ M8 roersme

S0 |2 poweaily_SURRWCase Sty

EBET 8" -
gl Drseee FEEEIR
(] gam gam DM Y

DAM TR
AW
PN THY

_] Model run condition setup

KR MPRG Mo
KM - MPEG Mo,

K Micrasaft Office
Ot

(1] preset pet

- d
&
-
?
g

Folder : SURR_model / code_d

ERVESIE:

o HoEHoObE A GHoE  AS

=L { WTESNTIES

= e BT e ||| ||

o B} — R [ Bl e ol
e M P | = O R S | B

Fitename : modelgov.csv 8=

H14 - %
‘ A | B C D | E

oo |~ o0 L | B || b | e

20020601 Start time of Simulation (yyyymmdd)
20091231 End time of Simulation (yyyymmdd)

7 Number of Basin

3 Mumber of Channel

1 Mumber of Dam site

0 Number of Water level station

2 1: Hourly simulation | 2: Daily simulation

I Initial parameter setup

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
— " = el x5 T T ame
21 [ 2 [0 2= E @ W@ 22 Z B e, o BERYR
=Eile <Subchpar.csv> ° 2= Rl EANEy ¢ 259 e BL |
V19 - ]
J K L M N p Q R S T 1] v w i
1 AMCD SURLAG LHIL SEPLAG  LATLAG | GW_LAG ]LPHA_BFAQMIN ADJET | K p a0 KK pp tl
2 2 5 05 1 0 1 2 0 2900 1
3 2 5 05 1 0 1 2 0 2900 1
4 2 5 05 1 0 1 2 0 2900 1
5 2 5 05 1 0 1 2 0 4600 1
6 2 5 05 1 0 1 2 0 2900 1
7 2 5 05 1 0 1 2 0 4600 1
8 2 5 05 1 0 1 2 0 4600 1
9
10 Folder : SURR_model / code_d




D Initial model run

» Filename : Main.exe

uments an

STARTING TIME :
ENDING TIME

TOTAL NUMBER OF SUBBASIN H 41
TOTAL MUMBER OF CHANMEL H 28
TOTAL NUMBER OF DAM H i1
STIMULATION METHOD H 1

(OPT : 1: Hourly Simulation ! 2: Daily Simulation »

R E T et et atatatataiaiatatastototototastatatatotatatatatoiotetastatotastototatatatotoiatststatiototetstatatstel
: WATER RESOURCE LAB. IN SEJONG UNIUVERSITY
LEE. B.J. <UERSION B1: 2018.4>
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COPYRIGHT

DEVELOPER :

READING MODEL PARAMETERS

READING FORCING DATA

SIMULATIMNG

RUMOFF MODEL

Folder : SURR_model / code_d

EIE S code
MODEL OPTIONS 36060 s s s 2000 0030 3 3002

20830880161 (YYYYMHDDHH »
: 20830923024 CYYYYMMDDHH>

| Initial model outputs

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

File name Information File name Information
hydrocomn. Daily hydro components value at subbasin
cn.sub Daily CN Value at subbasin y sub (AET, soil water, surface runoff, lateral flow, groundwater
flow)
Daily variable retention parameter . . .
scn.sub X dischmn.dat Daily Discharge value at chnnel
value at subbasin

» File <hydrocomn.sub>
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<cn.su

b>

File <dischmn.dat>

e 1] o o 40 0 70 120 130 110 %0 160 i7e
Bovvvnnna b iansni b P TR T Toveis e e R T PP (T P
X e 00258 LIRS 43 LALL] 006S 0075
2 20020161 .00 .00 N .o0 -1
3 20020102 .00 2.2 3.31 ] .42 3,60
4 20020183 R 23.68 14,50 .00 .40 24
5 20020104 .00 14,66 3z.08 .00 L] ]
6 .00 44,99 00
7 .00 %0.27 .00
L .00 40,65 .00
.o 55.50 .00
.o 43,91 .00
11 20020110 .; 1.7 .00
12 20020111 -0 2803 .00
o .77 .00
.o 59,77 .00
.01 50.73 .00
.46 40,56 .00
1.64 42,66 .00
644 48,26 .00
18 zooaviin 7.7 7.6 0
20 zooa011% B.03 35,04 00
S 7.74 33.72 00 .08 .
iz 723 33.00 299 -op 2633
23 20020132 €70 :MF Id . SURR Od I / d. d
: LEolaer : _moael/coae

] Graphics of selected output

» Filenmae : d_simul.xlsx

E File <dischmn.dat> - Column '03S’
E File <hydrocomn.sub> - Column ‘AET’,'SW’
E File <cn.sub> - Column ‘CN’

E SR | SRR T T3 o ,
2w GOIT AT 23 EERES
7 > 8 100
o1 - Qusck) £
= - £ 6 200
A ] C [*) E F G E
Ly 1} = 4 300
1 time map obs sim ael W 5
2 20020101 0 18887 0 0 6193 0 < 2 400
3 20020102 04 34127 2923 061 7984 12008 0 500
4 | 20020103 0 463%6 2388 067 7954 11941 0
5 | 20020104 017 89054 1466 047 7921 11912
6 | 20020105 121 40015 8 08 7904 11935
7 20020108 087 2815 438 083 7318 11935 o
8 20020107 264 28396 228 06 7914 12009
9 | 20020108 006 B1552 117 053 7955 11962 0
10 | 20020109 009 402z 0,58 072 7931 11899 %00
11 20020110 024 65782 03 04 7888 11334
12 20020111 027 53879 0IS 12 7eB8 11791 o
13 | 20020112 041 75075 0.08 137 7836 1169 200
14 20020113 019 52583 004 058 7783 1165 300
15 20020114 087 48025 0.02 046 7763 11701 400
16 20020115 1013 874N 003 056 7762 12014
. 500
17 | 20020116 1203 69692 0.29 047 7956 12022
18 | 20020117 346 273R3 068 036 7961 1203 7
19 | 20020118 044 3085 102 0.61 7966 11987 E
20 | 20020119 0.27 387 127 081 7942 11925 §
21 20020120 089 2096 144 048 791 11956 S . ° 300
22 20020121 034 38842 155 077 793 11921 @ 4000 - f--- oo ooooo- oo ooooooof oo L 400
23 | 20020122 02 24458 161 058 7904 11883 O Bake " &_ F TR
4N nna MWTNA 1A% nea TRRE 1124 500

Time(daily)

(wiw) |reyurey (wiw) [rejurey (wuw) reyurey
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] Manual — of model parameters

Discharge(nm?/s)

SW(mm)

16000

12000

8000

4000

Parameter description Range Parameter Value
K Storage Function constant of the subbasin 10-70 K 10.15
P Storage Function constant of the subbasin 02-04 P 0.3
GW_LAG Storage Function constant of the channel 0 - 500 GW_LAG 50
g
£
£ VE -2.13
<
RMSE
(mm/day) 468

100
200
300
400

* 500

(ww) jreyured




