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Hydrological Analysis in Soyanggang-dam Watershed
Using SLURP Model

AN /AEST /HAES /AL FT
Lim, Hyuk Jin / Kwon, Hyung Joong / Jang, Cheol Hee / Kim, Seong Joon

Abstract

The objective of this study is to test the applicability of SLURP (Semi-distributed Land Use-based
Runoff Process) on Soyanggang-dam watershed. SLURP model is a conceptual semi-distributed form
model that can be used to examine irrigation plan and the effects of proposed changes in water
management within a basin or to see what effects external factors such as climate change or
changing land cover might have on various water users. Topographical parameters were derived
from DEM using TOPAZ and SLURPAZ. Monthly NDVIs were calculated from multi-temporal
NOAA/AVHRR images during four years (1998 ~ 2001). Weather elements (dew-point temperature,
solar radiation, maximum/minimum temperature and relative humidity) were obtained from five
meteorological stations within and near the study area. To simulate daily hydrograph during 1998 ~
2001, the model parameters of each land cover class were optimized by sensitivity analysis and
SCE-UA method. Test result of SLURP was summarized by various statistics method (WMO volume
error, Nash-Sutcliffe efficiency, mean error and coefficient of variation).
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1= PLA
CS = min{[+CS,.1,CSmax)
O=Rif{I>T,

E = preamhémn
O=8if(T<Ty = gyaporation
Ccs y storage
Q = overftm
R | = intorcapti
LAl pax™ max, oaf area index
CSpex = Max. canopy storage
R =rain
§8;= 8814 +S, 8 =snow
SM = SF*(T-Tem) T  =temperature

Tem = critical temperature

INFC = (1-{SWSL4/SWSmgd INFrmax
= mi S§  =snow storage
oo fow 'NF m.n INFCJW?;.T)’ & oo 4
SWS svsvwsmmr S8F = snowmelt factor
INF = infivation
P 0‘3”03‘.“3: v ET = evapoiranspiration

SWS soil water storage
= percolation
INFC = mfitration capacity
INFyax™ max. Infiltration cagaclty
SWSmex= max, content SW.
OF =outflow
Rews =retention constant SWS

GS  =groundwater storage
GSmax = max. content G
Gscrax) Rgs = retention constant G§

msrﬂw1 interflow? = OF-PE

l— GS= GSH*PE

R rmn(GSM*GSG

24x BAE

(Sandra®t Woo, 2003)
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TOPAZ INPUT TOPAZ FUNCTION SLURPAZ
L]
. Elavation data preprocessing
- Hydrographic segmentation -
S - Routing data
DEM . Subcatchment, drainage, channel a
Parameter Topographic parameterization Landcover

T Climate station

SEURP INPUT

Compute streamflow SLURP Command File
L d ‘ ~ n T ‘ .

Compute evapotranspiration SLURPAZ OUTPUT SLURP Weights File
- L]

Compute runoff © CLIMATE DATA SLURP .MOR File

° MONTHLY NDVI
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=N 269 4 2 BeEe) A3
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Y- AR v E2E AP HE, o
54, AmWeT 4o, 279 usA £, 48]
4 Ade Wi, AF9Rsd e E 958 -
D THGarbrecht ¢} Campbell, 1997).

2.4.2 SLURPAZ interface
SLURPAZ ¢le]#| o}~ (Lacroix 9 Martz, 1997)+=

# 2. TOPAZ2} SLURPAZ 2
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23} SRS WA siFe] wFY G R
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3.1 YeKRe| 1%

3.1.1 DEM

)\01:71-1:11 }g-_ﬁ_%o:l o} EH’\]'OE 1'5’000 NGIS _/‘]:‘];q
T5 o]43ld 100m>x100m 3¢ =9] DEMS 753+
g 3). £ gdF9e A9FAFBSLE F9
ETE ote 1R ARHeE FAFHE FY9HH
26Mkre] FrE RS fFHo® HIduxst FAe
27} 650m, 23°015, A WA 900l o] Yoz

o]0l skex|elolc),

3.1.2 ASAs 269 B3
SLURP R&d|A9 stz e 99 EXvEd
Aol ol 28" ASAs AF9d & 2R A

o g4

FTUN S nENs- BEAUE o83

F& FH3HA Aok AR A¥H 54
FHEIIHS V)FoR §90] BEnn oA
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ol
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- &3 XIE (Lacroix 5, 2002)

TOPAZ inputs

- File containing the DEM

- File containing raster processing options
TOPAZ outputs/SLURPAZ inputs

- General TOPAZ parameters
Table of channel link properties
- Table of subcatchments properties

- Raster image
- Raster image
- Raster image
- Raster image
- Raster image

of distances to nearest channel
of distances to ASA outlet

- Raster image

SLURPAZ inputs
- Raster of land cover classifications

of relief corrected DEM elevations

- File containing parameters describing the DEM raster characteristics, the DEM processing options

of subcatchments for each channel link

of change in elevation to nearest channel
of change in elevation to ASA outlet
- Channel link properties for the binary drainage network

- Routing information(roughness, width, depth, Alpha and Beta)
- Climate station number, name, easting, northing, elevation and long term mean annual precipitation
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A Z2ad TOPAZE ©]&%r}h. TOPAZE DEM
og2HE  FIqAABEY - £AE A= AY
(O'Callaghan™ Mark, 19847 AAFH(CSA) Nd
of At FapHe] ALHE Ao FHHAAE A4
ogls 2ot Martz9 Garbrecht, 1992).

TOPAZZ ol&3t FeAZEE 2 st A4

S A8l AMEHE 88 MiAMed dAFSH Ha
SPHAFGMSCL) wet 238 &AFd9 HNeye &
33 2o

Elevation{m)

[T 1285 - 1467

L] 1468 - 1651
CIsa3

T3 3. eR =

PR

Hajol me 2R 2@

k¥
w

No. CSA(ha) MSCL(m) No. ASA
1 10000 3000 9
2 9000 3000 9
3 8000 3000 15
4 7000 3000 15
5 6000 3000 21
6 5000 3000 27

3.1.4 NDVI, LAI #5744

a3
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5 EX|
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R weter
- urban
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I forest

nes

7 cuttivetion

NDVIE 99 24le] ¢z g8rg HHgHoz
ZHE F e AAAATEN NOAASIH o 25 -H

553 4 glth SLURP R3]+ NDVIZ 01%3}"4
LAI(Leaf Area Index)& A&go24 ZEd] 2%

1.3 EX¥&

3.
@A LoE000 B

=1 5E

Qe

donyes Tt 4405
o)
PA

Aol A= 1998d ~ 2001Lﬂ NOAA/AVHRR <l

E—z}% 9 HA ASAs 2590 tie =x v BAuE W 2 ¢l
Hu(%)E ¥ 49 2k, FAIG ARE olgste] €d NDVIZ 2HE3150
4 AFAY EXEZ HEH%)
ASANo| E | =/ | A | 24 | 449 |AAA|ASANo.| & | =A | uA | 24 | &4 | AaA
1 0.00 0.30 0.30 1.20 85.50 12.70 6 0.00 0.10 0.00 0.20 91.90 7.80
2 0.00 0.40 0.30 0.60 95.60 3.10 7 0.00 0.10 0.00 0.30 95.50 4.10
3 0.09 0.20 0.49 1.30 91.61 6.29 8 0.20 0.10 0.20 0.60 93.20 5.70
4 0.00 0.00 0.10 0.50 96.20 3.20 9 5.00 0.10 0.30 0.70 89.00 4.90
5 0.00 0.00 0.50 0.50 89.70 9.30
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5000 } 4 100
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| e
4000 300 £
=
3000 { 400 £
ja s
2000 4 500
1000 4 600
0 Py - .Aﬁ A 700
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Date
a8 7,199 29| il (BH)
2500 v T M "| ’.] I ,lrl T 7 F ‘ —T T s 0
) {50
2000 S Rainfall
Observed-flow
------- Simutation 100
1500 e
E
4 150 3
E
1000 3
[n
4 200
500 1 250
0 . 300
00/01  00/02  00/03 00704 0O/0S5 00708 00707 0QO/08  OCO/09  O00M0  o0M1 00A12
Date
a3 8. 20004 2o Znt (23)
2500 v P T “"‘“H | T ]. ~n 0
W o 50
2000 ainfall
Observed-flow
------- Simulation 100
1500 E
£
4 150 =
E
1000 ‘B
o
4 200
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a R ot 300
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3000

bt B II |l r 'Il‘ '|[ '| [[’“'" | | Ll 1 ‘ T |l| [H
2500 1%
W Rainfall
Observed-flow [ 1gg
o 2000 e Simulation
E ‘ {150 E
5 1500 =
" {200 E
E 1000 Ii g
» H 1 250
500 { =00
a ' Lo 350
98/01  98/02 98/03 98/04 O8/05 98/06 98/07 OG0B 98/09 98410 9811 9812
Date
g% 10, 1998 el Zul (HA5)
E 5 2y HFYo o) AME ofzfe
No. |Description B A 4] ZA 2k 737
1 |Initial contents of snow store(mm) 0.00 689.62 368.31 265.98 480.6 594.16
2 |Init. contents of slow store (% of max) 50.00 33.07 52.00 60.67 25.07 59.13
3 |Maximum infiltration rate (mm/day) 200.00 14852 95.82 46.21 160.03 123.30
4 |Manning roughness, n 0.00 0.03 0.02 0.03 0.10 0.04
5 |Retention constant for fast store 1.00 35.53 40.70 7.32 22.28 24.88
6 |Maximum capacity for fast store(mm) 0.00 131.20 89.81 154.38 103.40 180.52
7 Retention constant for slow store 150000.00 | 68552.63 | 99879.72 | 47607.06 | 5671882 | 65106.23
8 Maximum capacity for slow store(mm) 52300.08 | 27988.45 | 52630.58 | 68334.88 | 415614.17 | 37313.49
9 |Precipitation factor 1.00 1.09 1.07 1.11 0.96 0.90
10 |Rain/snow division temperature (C) 0.67 0.17 1.33 1.33 1.28 0.70
E 6 Ay Do An
ASATH | BT | BEREL | BAREL | HREE | 290 | .. o | WMOAA
g | . fud HEAT g .
= mm | mm | m) | mm | ) | (mm | SO | EEAT | EREE o |
20011 1090.0 1245.0 537.73 558.37 51.23 648.5 1.76 3.36 0.77 -3.85 23
2000 1282.0 1173.0 699.68 739.07 57.65 591.7 3.50 2.87 0.75 -5.92 BA
1999| 1778.0 1448.0 1139.04 1168.65 65.73 486.5 251 4.18 0.59 2.60 HA
1998| 1770.0 1700.0 1092.85 1075.23 60.75 626.4 -1.50 2.02 0.72 1.62 s
E 7. 40| 2ft 2o fEE
d = 1998 1999 2000 2001
F WEEH ) 33819.70 35246.80 21656.30 16638.64
% BASE3H m/yr) 3327151 36162.28 22033.94 17280.12
A=K mY/yr) 6401.95 6445.40 6029.26 459261
2ol $AHAREE(%) 19.24 17.82 26.29 26.58
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