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Abstract

Increased Non-permeable areas which have resulted from civilization reduce the volume of groundwater infiltration that is one
of the important factors causing water shortage during a dry season. Thus, seeking the efficient method to analyze the volume
of groundwater in accurate should be needed to solve water shortage problems. In this study, two different watersheds were
selected and precipitation, soil group, and land use were surveyed in a particular year in order to figure out the accuracy of
estimated infiltration recharge ratio compared to Web-based Hydrograph Analysis Tool (WHAT). The volume of groundwater
was estimated considering Antecedent soil Moisture Condition (AMC) and Curve Number (CN) using Long Term Hydrologic
Impact Assessment (L-THI1A) model. The results of this study showed that in the case of Kyoung-an watershed, the volume of
both infiltration and baseflow seperated from WHAT was 46.99% in 2006 and 33.68% in 2007 each and in Do-am watershed
the volume of both infiltration and baseflow was 33.48% in 2004 and 23.65% in 2005 respectively. L-THIA requires only
simple data (i.e., land uses, soils, and precipitation) to simulate the accurate volume of groundwater. Therefore, with
convenient way of L-THIA, researchers can manage watershed more effectively than doing it with other models. L-THIA has
limitations that it neglects the contributions of snowfall to precipitation. So, to estimate more accurate assessment of the long
term hydrological impacts including groundwater with L-THIA, further researches about snowfall data in winter should be

considered.
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(a) Kyoungan-river watershed

(b) Doam-dam watershed

Fig. 1. Digital Elevation Model (DEM) of watersheds.
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Table 1. Analysis of slope in Kyoungan-river and Doam-dam

Kyoungan Doam
Over 10% Less than 10% Over 10% Less than 10%
Area (km®) 44025 120.77 133.54 15.88
Ratio (%) 78.48 21.52 89.37 10.63
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Fig. 2. Process of the study.
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(a) Hydrologic Soil Group at Kyoungan river watershed

Fig. 4. Hydrologic Soil Group at the Study Watersheds.

Table 2. Hydrologic soil group with drainage condition of
detailed soil map (NRCS, 1972)

Hydrologic soil group | Drainage condition | Infiltration rate (mm/h)
A Very well drained 7.62~11.43
B Well drained 3.81~17.62
C Moderate drained 1.27~3.81
D Poorly drained 0~1.27
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(b) Hydrologic Soil Group at Doam dam watershed
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Fig. 5. Landuse of watersheds.
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(b) Landuse of Doam-dam watershed
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Table 3. Classification of antecedent moisture condition (AMC) (NRCS, 1972)

Total 5-day antecedent rainfall, Ps (mm)

AMC ;
Growing season Dormant season
I Ps < 35.56 Ps < 12.70
1l 3556 < Ps < 53.34 1270 < Ps < 27.94
11 Ps = 53.34 Ps > 2794

Jounal of Korean Society on Water Quality, Vol. 27, No. 4, 2011



410 e - MAF - HYH - 2B - FXH - A

A7, e AFFE YEL, st FRBARGED,
Le £493 PE 29%E Uit

P-I 4)
714, Pe FEFEE YERATHNRCS, 1972).

P=F +[+F, )

3. 24t H IF

31, AEY AY E3}

3. AERET AMY Hay 3ot

B AFE AYE4Y DA BAT ON#e ALY
L-THIA ¥ 438 JFFEFT WHAT Al2gedA
229 42 JP42F ¢ vzsgoh 2 2 Fig. 6(a)
o Mg o] 20068 BLAS BBAF & 073, FEA
FNSE)#2 0.609] g& At 20079 ZA¢HY F¢e
Fig. 6(b)st 2ol ZAAS S 0.66, FEAF(NSE)Zt

120

o e |

§ 100 /
£ i
g .l
g //
&
i - ’
T o» A
:g * » '/, .
2 @ ° “«
a 10 v Yy
% L X * 4
P g e

0 }

] 20 40 &0 80 100 120

L-THIA Daily Estimated Direct Runoff (mm/day)
(a) Kyoungan-river 2006

- / =0.73
N
* & /

o ®
. ¢
100 : S

[} 50 100 150 200 50
L-THIA Daily Estimated Direct Runoff (mm/day)
(c) Doam-dam 2004

WHAT Daily Measured Direct Runoffimm/day)
.

0.659) e At =4 499 F$ 200432 Fig. 6(c)
9} Zo] AARAST L 0.73, FEATNSE)FS 0.609 Fk
£ A2 20059 =M= Fig. 6(d) 2ol ZAFASF ;e
0.68, FrEAF(NSE) Z2 0509 e dol 2o A}
4 FE ASAEE 2 G5 LS BHFED

312 fYE ASY MY U JIXNREY BY

2 a7 e EdE 399 20061, 200733
=9k K99 20044, 200599 2 9E FLARE o] &
o AEE AFZE VIARETS vnsy IFF F
71 fEZo] A H]ES Table 4, 59 Zo] 233
Btk Table 49 Z¢ AtAY 200649, 20079%S] &
2933 20 A IFFE Jepidt = 5943
FALHEYE A F AFZol di: WHATAN 2@
NAREZH vndd, IFF T VIAREZLE B
£ ¥ge AFsEsit. 12l WHATIAM #e8 A
FEFH NARFEFC) F 293 dstd AAsE vE
€ AEFLEA §9 5o b F AY9E Hud 79
EQo) mEtd g2 9@ 28¥ g EA o%
Ze oz =99 499 200449, 200589 % ARE ¢
83 Table 59} Zo] 2353 o)

= .
R = 0.66
70 | NSE = 0.65 * . e
B /'/
E 60 . 17
g o/
E S0 '—; 7
; w ‘/ —
B
1. vl
+ 4
.01, L&
R -
a »
= 109
; >
Sy |
o 10 20 30 40 s0 &0 70 8O

L-THIA Daily Estimated Direct Runoff (mmiday)
(b) Kyoungan-river 2007

120
R' = 0.68
. NEE = 0.50)
100

d s 1 A0
Xy

VWHAT Daily Measured Direct Runoffimm/day)
-4
# >
\c.\ti
*

o 20 40 80 B0 100 120
L-THIA Daily Estimated Direct Runoff (mm/day)
(d) Doam-dam 2005

Fig. 6. Comparison of L-THIA estimated direct runoff with WHAT separated direct runoff.

FEEHN S=SSEHEER MR H4F, 2011



EnpEel f2lE 2I8 oNZIY J|Ete] ASY &Y 8l J|IXRad 24

411

Table 4. Kyoungan-river

2006 (year) 2007 (year)
Precipitation (mm) 1491 1041
F, (mm) 27297 132.15
WHAT direct runoff (mm) 475.09 259.61
WHAT base runoff (mm) 127.80 44,50
The ratio of WHAT direct runoff to precipitation recharge (%) 31.86 2494
The ratio of WHAT base runoff to precipitation recharge (%) 8.57 4.28
The ratio of Base Flow to infiltration recharge (%) 46.99 33.68
Table 5. Doam-dam
2004 (year) 2005 (year)
Precipitation (mm) 1377 1266.5
F, (mm) 409.37 314.53
WHAT direct runoff (mm) 730.15 538.04
WHAT base runoff (mm) 137.08 74.40
The ratio of WHAT direct runoff to precipitation recharge (%) 53.02 4248
The ratio of WHAT base runoff to precipitation recharge (%) 9.95 5.87
The ratio of Base Flow to infiltration recharge (%) 33.48 23.65
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