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Water exchange relationship between Mouwen River and complex aquifer under impoundment conditions//Zhang
Ziyang', Zheng Xilai'?, Zhang Bo® (1. College of Environmental Science and Engineering, Ocean University of China;
2. Ministry of Education Key Laboratory of Marine Environment and Ecology, Ocean University of China; 3. College of Earth
Science and Engineering, Shandong University of Science and Technology)

Abstract: Based on hydrogeological surveys, drilling campaigns, and long-term monitoring of surface and groundwater
levels in Jiuxian groundwater source field in Tai’an, a regional-scale numerical groundwater model was established to
quantitatively analyze the dynamic variation in water exchange between Mouwen River and the complex aquifer during
typical hydrological years. Mouwen River was divided into four reaches from upstream to downstream, and the water
exchange volumes between different impounded reaches and the unconfined and confined aquifers were calculated
separately. The results show that river impoundment by rubber dams altered the recharge relationship between Mouwen
River and groundwater: groundwater discharged into Reach 4 without rubber dams, whereas Reach 4 recharged groundwater
after dam construction. Significant differences were observed in the water exchange fluxes of different reaches; under the
influence of rubber dams, the order of river recharge fluxes to groundwater from the smallest to the largest was Reach 2,
Reach 1, Reach 4, and Reach 3. With rubber dams in place, the annual recharge volumes from the entire river to the
unconfined aquifer increased by 7.4924 million m”, 7. 4437 million m’*, and 7.7310 million m’ during dry, normal, and wet
years, respectively, while the annual recharge volumes to the confined aquifer increased by 1. 3321 million m’, 1. 4083
million m*, and 1. 6474 million m*, respectively. River impoundment thus significantly enhanced Mouwen River recharge
to groundwater.
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Table 1 Structural parameters of river-crossing sluice dams
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Fig.1 Overview of study area
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Fig.3 Typical hydrogeological profile of study area
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Fig.4 Zoning of hydrogeological parameters
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Table 2 Assignment of aquifer parameters after

identification and verification

N KTBE  EABE

EK)E BB R (md) BE (md) BKE KRS
1 3.00 0.20 0.35
2 5.00 0.30 0.35
3 0.85 0.05 0.30
4 0.75 0.05 0.30
5 0.50 0.03 0.25
6 3.00 0.20 0.23
ok 7 2.80 0.20 0.07
P 8 6.00 0. 60 0.05
9 3.00 0.30 0.23
10 3.00 0.30 0.15
11 5.00 0.50 0.04
12 4.00 0. 40 0.20
13 5.00 0.50 0.03
14 5.00 0.50 0.03
15 6.00 0. 60 0.04
1 4.0 0.40 5%107
2 4.0 0.20 5%107
3 2.0 0.20 6x107*
4 2.3 0.23 4x107°
5 4.5 0.75 1x107*
g}j%, 6 2.8 0.28 3%x107°
7 2.5 0.25 3x107
8 8.0 1.50 6x107*
9 4.5 0.45 3x107*
10 5.0 0.50 5x107
11 3.0 0.30 3x107°
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Fig. 5 Groundwater level fitting results
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Table 3 Simulation control condition design

Pl 2 %iﬁ [k R BRI 1/ m
/% /mm LI SRS

TG K 4R 75 535.2 0.0 0.0
TIEKAE 50 670.3 0.0 0.0
WKL 25 817.7 0.0 0.0
FWRAKE 75 535.2 5.04.55.0 3.52.53.5
HHEKE 50 670.3 4.53.04.5 2.51.52.5
A IMFKAE 25 817.7 3.5.0.5.3.5 1.5.0.5.1.5
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Fig. 6 Groundwater level distribution of phreatic and confined aquifers
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Fig.7 Dynamic variation curves of surface water-groundwater MSE in different river sections
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