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Fig. 1 Sketch of the Jingjiang reach
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Fig.2 Bank soil compositions in the Shishou reach
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Fig.3 Setup of the groundwater level monitoring wells

K4 2021 AFTIEIKAL, H R KA FIRGE Kt A2 A5 e

Fig.4 Temporal variations in the river stage, groundwater level and rainfall in 2021
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Fig.5 Calculated and measured groundwater level hydrographs in the No. 3 well
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Fig.6 Calculated and measured groundwater level hydrographs at Xiangjiazhou
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Fig.7 Simulation results at 20 m distance from the bank slope with different hydraulic conductivities of fine sand
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Fig. 8 Lateral profiles of river stage and groundwater level
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Fig.9 Temporal variation of the water exchange volume between river and groundwater per channel-length and

the river stage at the section of Jing 95
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Fig. 10 Groundwater level distributions at different times in the Shishou reach
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Fig. 11 Groundwater level at different location with different morphological characteristics of rivers
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TEFTSCHEE R R, 3B 5 T4 Tl 38 /K 2 A8 S b R K 7 IO B0, AT 2008 T B TR R 8 384), B0
2021 FEA KR (B 4) g = mm  RIEIR A ED BRI AR R (w) AR, HE TR XN
TSR RAERE K R, TR R B w =0. 80, WIRERN N B H/K = AREKER 0.2 fi5, FIERKE
ZJ5, XFIR1 95 Wi Ry R B i R KA AR A B AT X R, RN S B 10 m 120 m
Ab Ry 1l KA 3 42155 0. 05 m F10. 09 m, AEAL2E AR/, [RIEERIH Pearson AHIC R L /1T T1% 2 A HL T
IKOE SRR B AR EL, 205020 0.02 F10.03, 17508 KA A C R BGEE] T 0.98 F10.97, HUF KAz
2R S, AT IE KA R KA shAS R B HIEM Y . S —Th i, 768 A 24 H LA KK,
EA WL T KA 28R F6 T, P L T oAt SCRik b it R R St 1 R T ) P R A 0
LR KA RIREE SR O, 2R G UL LRk, mEMEEmIfE4 A8—16 H,. 4 H22 HES A1 H,
5H22 HE6 H 7 HZMH NKAAALEREFBERE IS, JFAER M BER M E B, W] g5 1% X IR K 95 1Y
EEFE KA G, SO A A R 2l s .

TEZ ERETRG , T P KA e T, (ERKA AR IEA 2R/, 5SROI 458 JLF—3, H
SR KA RFETE, XA A R R K SRS R R, AR ], 2021 AF PR E #b R LR K 1K B
29°0 4 000 m*/m, Hb R KHEMHRE K290 4 000 m®/m, P9 ILFAZE, WA R K26 T, ZETTiE K
Pl BEART KSR, (AT #h 7ot N oK 7K sl AR, FEHD R KOZ i, 380 7K i, fifi
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AT 2021 4R 78 BE T A - (RSB 5 4 F K GLIEIIZE AL, R MODFLOW A IHIIT £
BT B VL BT TR, RSSO BCR A RAET T R ST, R T AR AR ST K B
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(1) A /A7 B A8 (b B SRRE K rAA A, 0T A K 97 28 R A, PS5 8 O
W KB BIGR AT AR, DIRRGR, ELUAE WA, o S /A (3725 T PR S8 5 PSRN T K 37 4 4 4
RABWRZ 7.7 m, B 10 m 100 m Ak T KBRS 43 51 240 T30 K 100 48 BT 99 96% | 80% , Wt A 31
20,1 m, 1.5 m, BIAEDCSRAIAS TSR A2 1 400 ~1 600 m P, TERBALH K (i 4F B 2 /N
T KGRI 5% -
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Simulation and study of riparian groundwater exchange processes
in the Shishou reach of the Middle Yangtze River*

XIA Jungiang, ZHU Heng, DENG Shanshan, ZHOU Meirong
(State Key Laboratory of Water Resources Engineering and Management, Wuhan University, Wuhan 430072, China)

Abstract: Riparian zones in alluvial rivers have important functions such as hydrological regulation and environmental
purification. This study investigated the groundwater flow processes of the Shishou reach in the Middle Yangtze River
(MYR), which can provide an important basis and reference for planning and management of the riverbanks. Soil
gradation measurements and groundwater level monitoring were firstly carried out in the Shishou reach in 2021.
Afterwards, numerical simulations were conducted of the groundwater flow processes under the influence of the
varying river stage. Based on these numerical tests, the influencing range of riparian groundwater flow was
investigated, and variation characteristics of riparian groundwater level at locations with different topographic features
were quantitatively analyzed. Measured data and calculation results show that riparian groundwater level was
significantly affected by river stage, given that the hydrological synchronization at 10 m away from the bank marginal
was almost the same, and the peak at 20 m had a delay of only one day. With the increasing distance from the bank
marginal , the response of groundwater level to in-channel water level became slower, with the peak being flattened.
The impact zone of groundwater flow variation could extend to about 1 400—1 600 m away from the bank marginal.
The annual variation of groundwater level outside this range was less than 5% of the maximum variation of in-channel
water level. The unit channel-length water volume seeping into bank was about 5 000 m’/m during the 2021 rising
and flood- peak periods, and the water volume discharging from the bank was about 3 000 m’/m during the 2021
recession period. Compared with the straight reach, the response of groundwater level at the convex side to
in-channel water level was faster with a higher peak value and an opposite phenomenon was observed at the concave
side. As the process of rainfall infiltration was considered, the calculated runoff coefficient was about 0. 80 in the
study area. Compared with the case without rainfall infiltration, variation characteristics of groundwater level were
almost unchanged, but the unit channel-length water volume seeping into and discharging from the river banks were

both equal to about 4 000 m>/m in 2021.

Key words: riparian groundwater flow; river stage variation; water exchange; influencing range of the groundwater

flow; Middle Yangtze River
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