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Evolution characteristics and recharge sources of water
and salt in the Yellow River Delta

— Based on water chemistry and isotope analysis
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Abstract; Based on the sampling of the surface water and shallow groundwater in study area and the combina-
tion of the data of the ionic species concentration and stable isotopes, the water chemistry characteristics and the
main sources of recharge were systemically analyzed to explore the impact of long-term irrigation on regional water
cycle and exchange of surface water and groundwater. The results showed that: (1) The salinity degrees of the sur-
face water and shallow groundwater from the estuary were higher, with an average total dissolved solid ( TDS) of
27.96 g - L ™" and 23.17 g - L', respectively. Cations of Mg**, Na*, K", and anions of Cl~ and SO} were the
main compositions of surface water and shallow groundwater, which had significant positive correlations with TDS.
(2) The hydro-chemical type of shallow groundwater was Cl1-Na - K, which was a typical seawater or brine type;
the water chemical type of surface water was different as Cl -+ SO,—Na - K - Ca, which was more complicated due
to the industrial, agricultural, and urban pollution. (3) Salt supply sources of surface water were attributed to sea-

water mixed with urban and agricultural pollution, while the high-ratio areas of recharge with shallow groundwater
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were mainly from the intrusion of seawater and the infiltration of precipitation and surface water. (4) The high-value

areas of recharge with the shallow groundwater from the surface water were mainly distributed in farmland and coast-

al wetlands under ecological water diversion, and the proportion of recharge was 48% ~81%. The recharge propor-

tion from the coastal beach with groundwater had the lowest ratio. It may be caused by the low permeability coeffi-

cient with coastal aquifer, compared with farmland and wetland.

Keywords: Yellow River Delta; surface water;shallow groundwater;hydrochemical characteristics; water salt

evolution ; isotope analysis
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Fig.3 Piper graph of surface water and shallow groundwater of the coastal region
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Table 2 Recharge ratio of surface water to groundwater
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No. of groundwater Location 86D 80 D/ % 20/%
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Friendship Village, Xinhu Town, Hekou District
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DX02 PR G LA - -43 41 £ 30
Zhongyi Village, Xinhu Town, Hekou District
3 i [X 357 P 4 19
DXO03 (EJDHE'.:%?F#E.%?%*T . =57 -7.8 73 81
Laoya Village, Xinhu Town, Hekou District
1] 1l DB P R = A
DX04 Taisan Village, Xinhu Town, Hekou District 47 6.1 43 57
b X v MZ AT
DXO05 (EJD#E!:X%%E@#*“ Lo -40 -4.9 23 42
Nantaiping Village, Yihe Town, Hekou District
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07 Anjia Village, Liuhe Street, Hekou District 50 8 3
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Dajiahe Village, Liuhe Street, Hekou District
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Daxuetang 3rd Village, Hekou District
NSy W ) % g |
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N % - / 1 /\\#
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Farmer’ s house in Chenzhuang Village, Diaokou Township
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DX19 -43 -4.1 32 31
Near the Lijin Salt Factory in the Yellow River Delta Reserve
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DX20 One thousand two forest management station in the Yellow River -47 -4.8 43 40
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