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Abstract: Previous studies on surface water-groundwater (SW-GW) interactions have primarily focused on plain
river networks, with limited understanding on hydrodynamic interactions in valley-type watersheds. This study
focuses on the Beishan Reservoir Basin (BRB) in Jurong, specifically investigating surface runoff and shallow
groundwater interactions in a valley-type watershed Jurong. A coupled SWAT-MODFLOW model was developed
to evaluate the spatiotemporal variations in SW-GW interaction processes. The results show that the interaction
between SW-GW varies both temporally and spatially. Temporally, the groundwater discharged into the surface
water during 2016—2019, while the surface water replenished the groundwater during certain periods of wet
season. Spatially, the mountainous areas in the northwest and northeast of the study area and the surrounding areas
of BRB in the south of the study area are characterized by groundwater discharge into surface water. The coupling

model effectively describes the surface water-groundwater (SW-GW) interaction, with groundwater contributing
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8.72% to the net replenishment of rivers in the basin. The western tributaries and central tributaries of the basin

receive 28.8% and 79.8% groundwater recharge in the whole basin, respectively. The eastern tributaries with

negative groundwater recharge rate of 8.6% exhibit surface water discharge into groundwater. This study provides

a technical support for joint scheduling and development and utilization of watershed water resources.

Keywords: valley watershed; surface water-groundwater; SWAT-MODFLOW model; coupling model; water

exchange
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Fig.1 The river system and the concept map of surface water-groundwater cycle in the study area
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Fig.5 Surface runoff and groundwater level in the coupling model
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Table 3 Interannual recharge relationship between surface and groundwater
o Wk e /mm UK K K ) T K R K ) K R KA bR HFAKAHT
e b4 fi/mm b4 ik /mm GeEbgy fik/mm KR km? K i km’®
2016 1807.70 -194.17 97.15 -97.02 34.33 21.00
2017 1 464.80 —157.34 66.54 —90.80 33.06 22.27
2018 1226.90 —148.97 64.32 —84.65 31.84 23.49
2019 743.00 —136.90 59.45 —77.45 31.66 23.67
AR 1310.60 -161.65 71.87 —87.48 32.72 22.61
N N
20164 T-Jiksk A 201747k A

KM MR K DX R R, R TP AR L X P
WO BEUR, K 5 H R K Z e K kR, S I Ay
TR S i 2 K 55 MR K S A i 2R DA
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Table 4 Topographic elevation of surface-groundwater recharge
in the study area
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Fig. 7 Relationship between surface and groundwater recharge in each sub-basin of the study area
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Table S Annual surface-groundwater exchange capacity

WTRKANG  HIFKENE  HFRAKHN of tributaries

EGy HFOKECN  HWFOKEKR O HWFKE/N HURKECK - - - -

2 /m 2 /m 2 /m 2 /m Y IR /mm PR mm A /mm A /mm
2016 48.41 225.88 47.50 171.31 2016 -1411.03 1085.58 ~3586.80 -3912.25
2017 4835 222.12 47.45 175.31 2017 ~3937.60 672.16 -10498.98  —13 764.40
2018 48.63 227.63 4735 172.88 2018 —3586.05 901.70 -10144.49  —12828.80
2019 47.44 21425 48.47 185.47 2019 ~3223.45 981.01 -949633  —11738.80
ALY 4821 22247 47.69 176.24 AELY -3039.53 910.11 —8 431.65 -10561.10
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Fig. 8 Monthly average water balance in the simulation period
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Table 6 Inter-annual average water balance in the simulation period
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/mm i H/mm N /mm M5 i /mm /mm /mm A /mm B /mm
2016 1807.7 1047.97 194.17 97.15 13 304.95 655.76 116.39 113.87
2017 1464.8 813.2 157.34 66.54 14 220.41 539.44 90.45 78.97
2018 12269 619.62 148.97 64.32 14 758.89 459.66 80.23 70.34
2019 743.00 309.13 136.90 59.45 15 078.01 408.13 48.75 24.92
2020 975.00 476.18 97.62 49.41 11 457.97 307.52 63.62 47.01
AEFY 1243.48 653.22 147.00 67.37 13 764.05 474.10 78.89 67.02
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