EEALERGRTE DOI: 10.3741/JKWRA.2010.43.12.1063
F43%E 125 - 20104 12H
pp. 1063~1074

MR £26HM mso| I XS T
The Application Assessment of Global Hydrologic Analysis Models on
South Korea
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Abstract

The objective of this study is to evaluate the application of Land Surface Model (LSM) and global
spatial and weather data. After selecting the appropriate LSM, we evaluated the calculation ability of the
model for dam basins. Based on the global meteorological and topography data, the accuracy of runoff
results were analysed to assess the uncertainty of global data. Period analysis was performed to suggest
the global data utilization. The model results by using local data are within the acceptable range reflecting
the local complex meteorological and topographical characteristics. Although the accuracy of the simulated
results from global data is not good by the uncertainty of meteorological data, it indicated that the
accuracy can be improved with increasing duration of runoff analysis over 10 days.

Keywords : land surface model, global data, uncertainty assessment, period analysis
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Fig. 1. Methodology for Application Assessment of Global Hydrologic Analysis Models
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Fig. 2. Schematic of the Variable Infiltration
Capacity Model for Water Balance Analysis
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Fig. 3. Study Area

Table 1. VIC Model Parameters

¢

<
SR T, T2 F A8k 2 Sk 2
Sk ASRol disk v/ 4 WHe 57 9 &
A o s AARE|IHE B 9 AR i
o ok, BA7IZ disiAls #5X e o il
FES A P73l e BTk v HsE
aglE Agste] B st A3

Table 2+= 7} ¥ 274 3 157]30ol| digt A4
el Aot BAoAE BE fodA A
(CORR_C) 0.85 o4, =8 &84715= (ME) 0.71 o]/, 3
TAFH LA (RMSE) 390 mmv/d ©]&}, #%84 24 (VE)
AAFGol M 477% olatz Vet B0 sl =
A3EgE Wl oz Vet 15 Aol 49 A
A oA AAAFIF 084 oo R = H
Fom Akl 9 o] e FE824 247 -9.00%,

6.40%z | S s o), A5t SR 1

flo Hi

Parameter Unit Description Range
b_infilt - Variable infiltration curve parameter (binfilt) 10 °~0.4
Ds Fraction | Fraction of Dsmax where non-linear baseflow begins 0.001~1.0
Ds_max mm/day | Maximum velocity of baseflow 1~40
W Fraction Fraction of maximum soil moisture where non-linear baseflow 05~0.9
occurs
Root_Depth m Root zone thickness 0.0~1.5
Table 2. Statistics for the Simulated Runoff for Each Dam Site
No. Dam Site CORR_C (=) | RMSE (mm/d) ME (-) VE (%)
Cal (1996 ~2004) 0.85 3.55 0.71 477
D1 Goesan
Ver (1986~1995) 0.87 3.22 0.74 -8.78
Cal (1996 ~2004) 0.87 3.34 0.75 -0.31
D2 Andong
Ver (1986~1995) 0.84 2.48 0.71 -4.37
Cal (1999~2004) 0.86 3.90 0.73 -4.11
D3 Imha
Ver (1993~1998) 0.86 2.58 0.73 1.78
Cal (1997 ~2004) 0.87 3.58 0.75 -2.87
D4 Hapcheon
Ver (1989~1996) 0.84 2.29 0.70 6.40
Cal (1996 ~2004) 0.87 3.69 0.75 417
D5 Seomjin
Ver (1986~1995) 0.86 3.33 0.74 3.05

Percent error in Volume (VE)=100x (}]5_310)/30, Root mean square error (RMSE)=/}3(0,—5)?/n», n is a number of data
Nash-Sutcliffe efficiency (ME)=[}.(0,— 0> Y(0,~$)*1/3.(0,_ 0)?

Correlation coefficient (CORR-C)=ss,, /

55,85, 85, = 2(0-0)§-5), §5=310,-0), 5= 3(§-5)

O is observed flow and S is simulated flow.
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Egt uAIS el dist vz ol & flal ol A 7F A dstol| nlsl] =A AHHE Aoz VR
N A W) o]y 5 (2000)0] ayek A8} W Fig. 4% 59 79 didez AA 27|t 5 3
HE o]&skaith A9 3 W (Regionalization method) < 599 71ztel dhal] e/ ERE g e
L Fod FAEAIRES EURE F o] v B Frds A5 vlaste] A Aotk 1”eA Y
71l FAREN Y HEAS sk wHSE 2 ANGENN F2T 2479 BoEEe 1S
AAH o7 FiHshs WiHolH, giam/ias Abg iy 7] Q& Zoagke 2 gk Aol ofgjel #5X|2} Al
(Representation method)> F4 € o2 w7/fHFES 7] 2Ex) 9] 7S Ve Aot S AR o529
o 2 A oS -3 vEAY = RS shie] o T APl E AT gig BelsE o] tha "ol
Hahe 2 ol Y 1o Ao didh FEw A= RS B o) dikEo® 77t me) BejX
= Hrkel] flste] &%, T, A Es vAS e 7t #E5A 9} ARl As ke Als ER1s 5= Qlglomn,

2 7HEte frERYE stk 2o ke &Y, w2 271 9% o]ef frAbgh 1o ® E1E St

2] A5 1986~20041 71 o] A sl 5 Adell olef] & ATl A= dEMNHFE E-8ate] ek A
XS g5idlel a9E jAsr] 98] S Fd Aol gk fFr=2olE Fdstlon, f52] 3743 A
L= o] HQl 1986~2001A7kA1 9] 713kS Bef7|Rtom A 5& HEstuAl AApE 19861 ~2004 77k Feke]
L3t 72 9 5 Aol gigh B A1RA] Ak Table Byt A 2 FEES APt Fig 5ol YERdch
33 2k A AR daATe By a8 A FEES =A 2 A2AGe] A4 066~0.78 4=, 2HA]
zpo] 7} win|EARE Hyt Al Aol A 2| ste] A S- 2 7EA Gol| M= 045~0.65 F=oll X3 Aoz gl

Table 3. Statistical Results for the Model Performance at Verification Sites

Dam Site CORR_C (-) RMSE (mm/d) ME (-) VE (%)
Representation 0.89 3.36 0.79 -6.65
D6 Soyang
Regionalization 0.89 3.42 0.78 0.92
Representation 0.83 3.90 0.69 3.31
D7 Chungju
Regionalization 0.82 4.10 0.64 16.29
Representation 0.83 3.10 0.68 7.96
D8 Daecheong
Regionalization 0.83 3.13 0.67 17.32
10000
1000 (O Observed
§ —— Simulated
IS 100 .
£
=
9]
c
=)
o
(2]
©
=]
i)
(7]
Q
o
2000 2000 2001 2002 2003 2004
Time(day)

Fig. 4. Observed and Simulated Runoff at Chungju Dam Site
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(a) Annual Precipitation
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(b) Annual Runoff Rate

Fig. 5. The Results of Annual Precipitation and Runoff Rate on South Korea

Table 4. Comparison of Global and Local Soil Input Data

Features
Input data

Local data Global data

Resolution (m) 100 1000

Top 0.1 Top 0.1
Soil layer (m) Upper 0.3 Upper 0.3
Lower Depending on the grid Lower 15
Saturated hydraulic conductivity (mm/d) 174~4318 211~1218
Field capacity 0.553~0.679 0.523~0.587
Wilting point 0.142~0.212 0.316~0.504
Fom, &2 FHHA e AR ol A uA 255 o] 839tk FAO EAlE s 57PE BT 9]

4. MX| Ap2o| SEAM mT}
4.1 XI2Z 2 HE

Aol A AAT Ao B944S Hrkeh] 9
3 s ddoR HAATF 714 @ AFARRE 753
At} 94 DEM®] 73-%- wl=A A2 (United States
Geological Survey, USGS)ollA #|-&3k= 30 “ x30 ” 744
o] =g o]gatglom vuAddt suixtsele] 2olzt
n|Elth EAEE 57 x5 7 A= 7|uke] At
A Ze 719 (Food Agriculture Organization, FAO) 2
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Table 5. Classification of Local and Global Land Cover Data with Area Ratio

Local Land Use Global Land Use
Cover Classification Area Ratio (%) Cover Classification Area Ratio (%)

1 Water 1.48 Water 7.06

2 Urban and Built-Up 401 Evergreen Needleleaf Forest 15.09

3 Bare Ground 1.16 Evergreen Broadleaf Forest -

4 Wetland 0.25 Deciduous Needleleaf Forest -

5 Grassland 2.37 Deciduous Broadleaf Forest 16.48

6 Forest 65.83 Mixed Cover 5.61

7 Cropland 17.86 Woodland 22.62

8 Field 7.01 Wooded Grassland 14.46

9 Closed Shrubland 0.09

10 Open Shrubland 0.15

11 Grassland 2.78

12 Cropland 14.89

13 Bare Ground -

14 Urban and Built-Up 0.75
3 H7E 2 AL Felsk 4 QlodTh 400

i, BEAUEEE AXTE gow 1km (HA9) — et
EXIELEE A|FsH= UMD (University of Maryland) gsoo I
9] Land cover A22 848199}, Table 5= AAT 2 S R
S SEwe] gg WA Agetel Y PSR g
2 UERd Zolth FolA o 4 gltzo] WAule] 4 e T “ ”””””
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