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Abstract

Climate change has caused detrimental phenomena such as heavy rainfall which could aggravate soil erosion. Accordingly, it
is needed to evaluate the groundwater recharge, baseflow, and soil erosion for the efficient management of water resources
and quality. In this study, future climate change scenarios were applied to the Haean-myeon watershed which is a steep
sloping watershed in South Korea to analyze groundwater recharge, baseflow, sediment. Also, the variation of groundwater
recharge, baseflow, sediment was analyzed according to the change of slope (5 %). Simulated periods were divided into
three terms (2013 ~ 2040 years, 2041 ~ 2070 years, 2071 ~ 2100 years). As a result of this study, average groundwater
recharge and baseflow increased by 50 %, 42 %, and sediment decreased by 72 %, respectively. In these regards, the

suggested method will positively contribute to hydro-ecosystem and reduction of muddy water at a steep sloping watershed.
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Figure 1. Location of the Haean-myeon watershed, Gangwon province
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Figure 2. Spatial location of weather stations in the Haean-myeon watershed
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Table 1. Scenarios of crop cultivation periods in SWAT
crop_management

Plant/begin o .
. Fertilizer | Pesticide . .. |Harvest
Crop | growing L o Tillage | Irrigation K
applications|applications and Kill
season
Jan. 5 Mar. 1
Jan. §
. Aug. 1 May. 17
Rice | May. 20 Jun. 1 |Mar. 1 Oct. 15
(Auto (Auto
. Nov. 1|, . .
fertilizer) irrigation)
Corn | May. 1 - May. 5 |Jun. 1| Jun. I |Aug. 15
Soybean| May. 1 - May. 5 |Jun. 1 | Aug. 15 [Nov. 1
May. 7
Radish | Mar. 1 (Auto Mar. 7 Mar. 10| Mar. 10 [May. 5
fertilizer)
Feb. 1
Apr. 7 Jul. 7
Mar. 15 Feb. 2 Apr. 7
Potato Aug. 20 - Oct.
Aug. 10| Jul. 11 Jul. 10
Sep. 18 20
Aug.25
Mar. 7 |May. 5
Mar. 1 Mar. 7 Mar. 7
Cabbage - (Auto Oct.
Jul. 10 Aug. 5 Aug. 5 o
irrigation) | 20
Pepper | May. 1 May. 5 May. 5 |Jun. 1 | Aug. 15 |Nov. |

2.6 ZAE/ BME 1=

Jmgo] AFgE e FE 2 Eokfd TEa v
AEE BEe 7 XE 545 wgslde
7F ek S-EluErel o] AAE H5e o] e
ool SWAT R¥& A8 u, AP} 5 &F
7b A 4 Q7] wiolth ERk SWAT Hge &
Froe] i Aket HRUS AAME A 444 o]

83te] HRUS| W4t AP AHAshed], o] 244
A A 25% o1 FAARA el e A
Aol ge dEH o 0.05mE A AHgEs B4
7} 20t} (Amold and Srinivasan, 1994). ©]2]3F HRU
of AIA} F= AR sto] 7t = HEUEH
SF7F HAE 5 2l
ATl AEY Askr S B EGTA
i EQ% A3 20108 sk Foo] A5 A=
457 A& TERRECO  (2010)8  ©]83}
(Figure 5, 6), 3l A1) dAk=st ZAbdel HRUE
72 01E'ﬂﬂgix1 A =
o] FEFFEF W EY RS skt
%OW AQe] gor Qg 45 <
A

oL
oﬂ, =

=

]

Oﬁ oft

Slope(degree)
M 1-5
M s5-10
B 10- 15
[ 15- 20
[120-25
[ 25-30
B 30-35
M 35-40
M 40-45

0O DS 18 27 38 45 54 B3 72 B1
T — — e {omaters

Figure 5. Slope at the Haean-myeon watershed

ol

F2&X|EH|X| X 162 M25 (2014) 177

r



Assessment of Future Climate Change Impact on Groundwater recharge, Baseflow and Sediment in Steep Sloping Watershed

Slope length(m)
W o115
% W 15-30
M 30-45
K, [ 45- €0

R
' ] 60 - 120
\ [ 120 - 300
™ I 300 - 700
W
M 700 - 1,000
M 1000 - 1,587

0 05 18 27 30 45 54 03 72 B8
Kilometers

Figure 6. Slope length at the Haean-myeon watershed
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Table 2. Five parameters used in calibration for flow,
SS estimation

Parameter Description Variation Method | Value
USLE Cropping and
USLE C Management (C) |Multiply by Value| 2.00
factor
Surface runoff lag
SURLAG Replace by value 0.06

time

ALPHA_BF [Baseflow alpha factor| Replace by value 1.00

Lateral flow travel

LAT TIME . Replace by value 1.00
time(days)
Slope length for
SLSOIL lateral subsurface | Replace by value 0.20

flow(m)
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Figure 8. SWAT Calibration for SS comparison of Simulated and Observed
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Table 3. The groundwater recharge rate of precipitation

2055s 2085s
2025s
(2041 ~ (2071 ~
(2013 ~ 2040)
2070) 2100)
Precipitation (mm) 1149.8 1371.9 1283.4
The ratio of
Groundwater to
L. 20.2 222 23.1
precipitation recharge
(%)
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Table 4. Results using the

1:]. _IQI_}\}E}: w3k /\12 7(:)]/{]_1:_% H
IH(178.4 kghkm)) BT} BALES ksl £9S
Bt FAFF 46.7 kgkm’ 2 OF 73% Aol STk
7] Alu Q. A83t EAARA Hol=
vkef o] FAAA] ol b BAES%E 9%
wshA Ao =M Aoty ko] STl uhek

measured slope and slope 5% for future climate

2025s 2055s 2085s
(2013 ~ 2040) (2041 ~ 2070) (2071 ~ 2100)
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Figure 9. Comparison of the groundwater recharge in measured slope and slope 5% in 2025
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Figure 10. Comparison of the streamflow in measured slope and slope 5% in 2025s

12/1

2.5
i i 1.8
SBdnaHw (Sl.mulated Flowising + Baseflow (Simulated Flow using
Measured Field Slope) -2025s Measured Field Slope) - 2025s
= Baseflow (Slope 5%) - 2025s 16
= _ "m, = Baseflow (Slope 5%) - 2025s
.
—_— 14 -
= - o . " -
1.2 =
‘;3‘15 g ® EHEE .0' & .."!-.. (1]
- ] ]
5 ... e e ? g 1}6. % SEEEgun®
"
E LT LD + E’ . i A
= . b . T 0.8
] a 4 2 - 1
ﬁ 1 k * * @ & T
."0.. 0.6 - "“ooooo“‘ooo"“
+* 0.4
0.5 *
0.2
1] T T
0 ' 10/1 10/15 10/29
1 7/15 Date

Date
Figure 11. Comparison of the base flow in measured slope and slope 5% in 2025s
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Figure. 12. Comparison of the sediment in measured slope and slope 5% in 2025s
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