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Interaction between surface water and groundwater in the Dou River Basin
CHEN Peng, MIAO Jirmjie, WANG Wei, MA Zhen, SHI Pet xin
(T ianjin Center, China Geological survey, Tianjin 300170, China)

Abstract: Through the study of isotopic distribution of hydrogen and oxygen in surface water and groundw ater of the Dou River
Basin, the results show that (1) the first aquifer in the riparian zone is recharged by precipitation, irrigation return water, and
leakage from surface water; (2) the third aquifer is recharged by leakage from the second aquifer; (3) the second aquifer is also
affected by precipitation and irrigation return water; and (4) the fourth aquifer has different isotopic characteristics from other
aquifers, and the fourth aquifer in the riparian zone may be recharge by the leakage from the surface water reservoir. The varia
tion of hydraulic connection betw een groundw ater and surface water in t he riparian zone is strictly controlled by the groundw a
ter level variation. The groundw ater depth at the JingZhuangzi profile is 5 m, and the hydraulic connection betw een the ground
water and river at the profile behaves naturally with river recharging groundwater during the wet season and groundw ater re
charging river during the dry season. T he groundwater depth reaches up to 25 m at the cross river profile near to the center of
the groundwater depression cone, and river recharges groundw ater all the time.

Key words: Dou River Basin; hydrogen and oxygen isotope; interaction betw een surface water and groundwater; riparian zone
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Fig. 1 Distribution of sampling points in the study area
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Tab.1 The hydrogeological characteristics in the quaternary aquifer
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Tab.2 The cumpzosiliun of stable isotopes in the Dou River
st ey R
iS5 82H (%)  SBO( %) G5 S2H (%)  §180( %)
EE02 - 57.4 -6.2 DD16 - 61.7 - 7.8
S1 - 38.6 - 4.2 DD 17 - 63.0 - 8.0
EE11 - 58.2 -7.3 DD23 - 60.2 -7.3
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EE09 - 57.0 - 6.8 EE 14 - 62.1 - 7.7
BBO7 - 58.4 - 6.3 HHO7 - 63.8 - 7.4
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BB04 - 57.0 -6.3
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Fig.2 Relationship between hydrogen and oxy

gen stable isotopic composition in surface water of the study area
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Fig.3 The hydrogen and oxygen stable isotopic
com position in groundwater of the study area
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Fig.4 The composition diagram of stable isotope in aquifers
with different depths of the norr riparian zone
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Fig. 5 Distribution of hydrogen and oxygen stable
isotopes along the groundwater flow in aquifers with

different depths of the norr riparian zone
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Fig.6 The composition diagram of stable isotope in
aquifers with different depths of the riparian zone
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Tab.4 The distribution range and average value of 680,3H, and TDS in groundwater of the riparian and norr riparian zones
KAE B TKE KFE &= 82 H ( %o) 8180/ %0) 3SH/TU
N 2 (- 64.9~ - 62.3) (- 7.7~ - 17.7) (5.3~ 10.4)
o 0 20 (- 71.2~ - 57.0) - 63.4 (-9.0~-6.3) - 7.7 (0.2~ 14.9) 7.2
I8 BT R
0 11 (- 71.1~ - 59.6) - 66.9 (-9.0~-6.3) -83 (0.0~ 7.0) 27
0 1 -76.3 - 8.6 1.2
N 3 (- 60.8~ - 49.6) - 58.5 (-7.2~-4.3) -62 (6.9~ 11.6) 8.5
0 34 (- 67.0~ - 49.4) - 58.2 (-81~-4.6) - 69 (2.7~ 11.1) 7.5
T At .
0 16 (- 66.6~ — 54.9) - 61.4 (-81~-6.6) - 7.5 (2.1~ 8.8) 5.6
0 3 (- 67.4~ - 58.3) - 62.8 (-9.1~-5.0 - 74 (0.0~ 13.7) 5.5
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Fig. 7 Variations of §80,3H, and TDS in groundwater of

the riparian zone with the riparian distance
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