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An Analysis of the Interaction between River Water, Groundwater
and Seawater in Minjiang River Estuary Region, Fujian Province,
Based on Stable Isotopes D and 'O

ZHANG Bin, GUO Zhan-rong”, GAO Ai-guo, YUAN Xiao-jie, LI Kai-pei

College of Ocean and Earth Sciences, Xiamen University, Xiamen, Fujian 361005

Abstract: The aim of this study is to reveal the origin and evolution of groundwater as well as the interaction
between groundwater, river water and seawater. During both the dry season (October and November) and the wet
season (July and August) of 2009, the authors collected fresh river water and brackish water samples in Minjiang
River estuary, groundwater samples near Minjiang River estuary, and seawater samples in Taiwan Strait, then
measured salinity, D and 20 isotopic composition for the water samples. Some conclusions have been reached:
(1) the unconfined groundwater on both sides of Minjiang River estuary is mainly recharged by rainfall, the
groundwater on the northern side is also recharged by the bedrock fissure groundwater, and the groundwater on the
southern side is also recharged by the irrigation water in the dry season, which has somewhat experienced
evaporation before discharging; (2) the interaction between river water and groundwater always shows that the
groundwater recharges to the river water occur in both dry season and wet season, and the mixing ratio of
groundwater from the southern side of Min River estuary significantly increases in the dry season; (3) the seawater
intrusion in the costal aquifer doesn’t exist on the whole, and this kind of phenomenon just occurs locally in a
small part of the costal aquifer; (4) the site and mixture type of the mixed zone between fresh and brackish water in
the estuary in the dry season is clearly different from those in the wet season.
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Fig. 2 Sampling sites during the dry season ( October and November) in 2009 (a)
and during the wet season (July and August) in 2010 (b) in Minjiang River estuary region
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Table 1 6D, 6*°0 and salinity of water samples

OD/%o 0%0/%o OD/%o 6"%0/%o OD/%o 6"%0/%o OD/%o 6"%0/%o

DG1 -42.50 -5.12 0.2 DR04 -34.41 -3.60 9 WG1 -45.15 -6.99 0.3 WR09 -37.57 -5.71 7.3
DG2 -42.99 -5.58 0.1 DR05 -38.95 —4.56 42 WG2 -33.01 5.74 0.1 WR10 -42.03 —6.54 2.8
DG3 -39.23 5.72 0.2 DR06 -38.21 -5.24 6 WG3 -36.38 -5.98 0 WR11 -4551 711 0
DG4 -45.17 -5.92 0.1 DRO07 —42.34 -6.04 2.5 WG4 -31.98 -4.96 0.4 WR12 -46.13 -7.18 0.3
DG5 -38.71 -5.22 0.2 DRO8 -41.73 -6.07 1.2 WG5 -38.91 -6.14 0.1 WR13 -44.89 -6.57 0
DG6 -37.79 -5.34 0.2 DRO09 —42.77 -6.24 0.8 WG6 -41.49 -6.55 0 WR14 -45.39 -7.02 0
DG7 -48.97 -6.04 0.1 DR10 -41.85 -6.36 0.4 WG7 -39.05 -6.26 0 WR15 -46.29 -7.08 0
DG8 -4353 -6.43 0.1 DR11 -41.90 -6.27 0.2 WG8 -38.45 -6.14 0.1 WR16 —47.43 -7.35 0
DG9 —45.87 -5.38 0.2 DR12 —42.27 -5.99 0.2 WG9 -41.33 -6.58 0 WR17 -45.61 -6.95 0
DG10 -39.95 -5.07 0.1 DR13 —41.49 -6.04 0.1 WG10 -31.78 -5.56 0.1 WR18 -43.53 —6.56 0
DG11 -50.39 -6.13 0 DR14 -40.93 -6.13 0.1 WG11 -46.30 ~7.52 0 WR19 -45.98 -6.93 0
DG12 -46.15 -7.00 0 DR15 -42.03 -6.50 0.1 WG12 -43.12 -6.67 0 WR20 —44.47 -6.73 0
DG13 -39.53 —6.44 0 DR16 —42.24 -6.26 0.1 WG13 -40.36 -6.32 0.1 WR21 -47.95 -7.34 0
DG14 —41.20 —6.66 0 DR17 -42.30 -6.18 0.1 WG14 -42.33 -6.76 0 WR22 —54.56 -8.06 0
DG15 —46.44 -7.33 0.2 DR18 —42.76 —6.44 0.1 WG15 -4151 —6.61 0 WR23 -45.58 -6.98 0
DG16 -43.22 —6.52 0.1 DR19 -41.23 -5.19 0.1 WG16 -38.82 -6.28 0.1 WR24 —45.67 -7.22 0
DG17 -41.17 -6.40 1.4 DR20 -43.33 -5.76 0.1 WG17 -40.80 -5.95 0 WR25 -45.14 -7.15 0
DG18 -35.98 -5.52 0.1 DR21 —42.22 -4.98 0.1 WG18 —44.37 -6.80 0.3 WT1 -49.92 -753 0.3
DG19 -44.20 -7.21 0 DR22 -42.13 -6.37 0.1 WG19 -43.83 -6.84 0 s1 0.21 -0.04 332
DG20 —46.99 -7.27 0.1 DR23 -41.98 -6.16 0.1 WRO01 -16.36 -2.36 228 S2 —0.44 0.19 337
DG21 —45.02 —6.74 0.1 DR24 —42.49 -6.30 0.1 WR02 -16.62 —2.45 224 S3 -1.54 0.36 338
DG22 -51.95 -7.76 0 DR25 —42.78 -6.33 0.1 WR03 -14.21 —2.27 24 S4 -5.88 -0.58 30.3
DG23 -41.36 -6.48 0 DR26 -41.63 -6.15 0.1 WR04 -13.29 -1.96 245 S5 273 0.34 338
DG24 —44.45 —6.64 0.1 DR27 —42.06 -6.34 0.1 WRO05 —20.74 -3.25 19.1

DRO1 -14.82 -1.63 276 DR28 -42.51 -6.27 0.1 WR06 -23.36 -3.53 185

DR02 -16.57 -2.15 237 DR29 —42.49 -6.37 0.1 WRO07 —23.87 -3.31 16.9

DRO03 -29.38 -2.31 16 WR08 -45.61 -7.22 0.1
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