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Fig. 6 Vertical distributions of water content and porewater salinity in soil profiles
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Fig.7 Feedback mechanism of saltmarsh ecogeomorphic system on subsurface salt distribution

10 m o
(2) 5m

XIN P WILSON A SHEN CJ etal. Surface water and groundwater interactions in salt marshes and their impact on plant ecolo—

gy and coastal biogeochemistry J . Reviews of Geophysics 2022 60(1): €2021RG000740.

SHEN CJ ZHANG CM XIN P etal. Salt dynamics in coastal marshes: formation of hypersaline zones J . Water Resources

Research 2018 54(5): 3259-3276.

TEMMINK R J M LAMERS L PM ANGELINI C et al. Recovering wetland biogeomorphic feedbacks to restore the world’s bi—

otic carbon hotspots J . Science 2022 376(6593): 594-601.

GUJL LUOM ZHANG X ] etal. Losses of salt marsh in China: trends threats and management J . Estuarine Coastal

and Shelf Science 2018 214: 98-109.

POIRIER E  van PROOSDIJ D MILLIGAN T G. The effect of source suspended sediment concentration on the sediment dynamics

of a macrotidal creek and salt marsh J . Continental Shelf Research 2017 148: 130-138.

HASSANI A AZAPAGIC A SHOKRI N. Global predictions of primary soil salinization under changing climate in the 21st century
J . Nature Communications 2021 12(1): 6663.

FENGY SUNT ZHUM S et al. Salt marsh vegetation distribution patterns along groundwater table and salinity gradients in



796 34

Yellow River Estuary under the influence of land reclamation J . Ecological Indicators 2018 92: 82-90.

8 . ] 2020 51(5):
1055-1065. (CHEN YN CHENLZ CAITL etal. Advances in biogeomorphology in coastal wetlands and its application in
ecological restoration J . Oceanologia et Limnologia Sinica 2020 51(5): 1055-1065. ( in Chinese))

9 ZHANG XL ZHANGZH WANG W et al. Vegetation successions of coastal wetlands in Southern Laizhou Bay Bohai Sea
Northern China  influenced by the changes in relative surface elevation and soil salinity J . Journal of Environmental Management
2021 293: 112964.

10 GUIMOND J TAMBORSKI J. Salt marsh hydrogeology: a review J . Water 2021 13(4): 543.

11 GEJZ YIJX ZHANGJT etal. Impact of vegetation on lateral exchanges in a salt marsh—tidal creek system J . Journal of

Geophysical Research: Earth Surface 2021 126(8) : €2020JF005856.

12 WANGGD WANGM XUEZS etal. Vegetation regulates element composition of soils by enhancing organic matter accumu—
lation in the salt marshes of Liao River delta China J . Frontiers in Marine Science 2022 9: 888605.

13 XIAOK WILSON AM LIHL etal. Crab burrows as preferential flow conduits for groundwater flow and transport in salt mar—
shes: a modeling study J . Advances in Water Resources 2019 132: 103408.

14 ZHOUTZ XINP LIL etal Effects of large macropores on soil evaporation in salt marshes J . Journal of Hydrology
2020 584: 124754.

15 XUXH XINP ZHOUTZ etal. Effect of macropores on pore—water flow and soil conditions in salt marshes subject to evapo—
ration and tides J . Estuarine Coastal and Shelf Science 2021 261: 107558.

16 ZHANLC XINP CHEN]JS. Subsurface salinity distribution and evolution in low—permeability coastal areas after land reclama—
tion: field investigation J . Journal of Hydrology 2022 612: 128250.

17 XUXH XINP ZHOU T Z et al. Effects of large macropores on saline water evaporation from marsh soil J . Water Re—
sources Research 2023 59(3): e2022WR033276.

18 ZHOUZD HUAJF XUE]JH. Salinity drives shifts in soil microbial community composition and network complexity along veg—
etation community succession in coastal tidal flats J . Estuarine Coastal and Shelf Science 2022 276(13) : 108005.

19 . J. 2021 32(1): 127-138.
(ZHANLC MAFY CHENJS etal. Relationship between water salinity and vegetation distribution in the Tiaozini reclama—
tion area J . Advances in Water Science 2021 32(1): 127-138. (in Chinese))

20 CHEN X G SANTOSITR HUDF etal Pore-water exchange flushes blue carbon from intertidal saltmarsh sediments into the
sea J . Limnology and Oceanography Letters 2022 7(4): 312-320.

21 . 57 I 2015 13(2): 198-
201 205. (ZHANGY ZHONGPA WANXY etal. Evolution characteristics of precipitation along the coastal area of Jian—
gsu Province in recent 57 years J . South—to-North Water Transfers and Water Science & Technology 2015 13(2): 198201
205. (in Chinese) )

22 DIALLO M C CHENG L Z ROSA E et al. Integrated GPR and ERT data interpretation for bedrock identification at Cléricy
Québec Canada J . Engineering Geology 2019 248: 230-241.

23 WANG P ZHANG XY HAOY R et al. Evaluating salinity variation and origin in coastal aquifer systems with integrated geo—
physical and hydrochemical approaches J . Environmental Science and Pollution Research 2022 29(23): 34038-34054.

24  ARCHIE G E. The electrical resistivity log as an aid in determining some reservoir characteristics J . Transactions of the AIME
1942 146(1): 54-62.

25 WINSAUER W O SHEARIN HM MASSON P H et al. Resistivity of brine-saturated sands in relation to pore geometry J .
AAPG Bulletin 1952 36(2): 253-277.

26 WAXMAN M H SMITS L J M. Electrical conductivities in oil-bearing shaly sands J . Society of Petroleum Engineers Journal
1968 8(2): 107-122.

27 . J .

2021 41(4): 4859. (HOUGH GAO M S DANG X Z et al. Water and salt sources and salinization of shallow saline
groundwater in the coastal area of Yancheng Jiangsu J . Marine Geology & Quaternary Geology 2021 41(4): 48-59. (in
Chinese) )

28 OHTM CHOGC LEEC. Effect of soil mineralogy and pore—water chemistry on the electrical resistivity of saturated soils J .



5 : 797

Journal of Geotechnical and Geoenvironmental Engineering 2014 140( 11) : 06014012.

29 SALEM H S CHILINGARIAN G V. The cementation factor of Archie’s equation for shaly sandstone reservoirs J . Journal of
Petroleum Science and Engineering 1999 23(2): 83-93.

30 FOFONOFF N P MILLARD R C. Algorithms for computation of fundamental properties of seawater J . Unesco Technical Pa—
pers in Marine Science 1983 44: 6-9.

31 POISSON A LEBEL J BRUNET C. Influence of local variations in the ionic ratios on the density of seawater in the St. Law—
rence area J . Deep Sea Research Part A Oceanographic Research Papers 1980 27(10): 763-781.

32 . J .

2022 43(6): 3241-3252. (SUNDB LIYZ YUJB etal. Spatial distribution and eco-stoichiometric charac—

teristics of soil nutrient elements under different vegetation types in the Yellow River Delta wetland J . Environmental Science
2022 43(6): 3241-3252. (in Chinese) )

33 HANLJ LIUDW CHENGGS etal. Spatial distribution and genesis of salt on the saline playa at Qehan Lake Inner Mon—
golia China J . Catena 2019 177: 22-30.

34 HEB CAIYL RAN W R etal. Spatiotemporal heterogeneity of soil salinity after the establishment of vegetation on a coastal
saline field J . Catena 2015 127(4): 129-134.

35 ZHAIL WANG X WANG P et al. Vegetation and location of water inflow affect evaporation in a subtropical wetland as indi—
cated by the deuterium excess method J . Ecohydrology 2019 12(4): €2082.

36 ALAGELE SM JOSE S ANDERSON S H et al. Hydraulic lift: processes methods and practical implications for society

J . Agroforesiry Systems 2021 95(4): 641-657.
37 WANGHF ZHU XA ZAKARIS etal. Assessing the effects of plant roots on soil water infiltration using dyes and hydrus—1 D
J . Forests 2022 13(7): 1095.

38 . D . : 2017. (LONG M L. The impact

of invasive smooth cordgrass ( Spartina alterniflora loisel) on organic carbon stock in Jiuduansha wetland D . Shanghai: Shanghai

University 2017. (in Chinese) )

Salt distribution and formation mechanism in supratidal saltmarsh stratum”
ZHAN Lucheng LIANG Jiaying HE Xiaodong

( College of Water Conservancy and Hydropower Engineering Hohai University ~Nanjing 210098  China)

Abstract: To explore the distribution pattern and formation mechanism of salt in the stratum of supratidal saltmarsh
system the coastal saltmarsh wetland in Yancheng Jiangsu Province was considered in this study. The spatial
distribution of soil porewater salinity was obtained through resistivity measurement and soil sample analysis and the
corresponding relationship with ecogeomorphology was further revealed. As a result the groundwater salinity below
the depth of 10 m is relatively high and uniformly distributed =~ while shallow porewater above 5 m depth is significantly
desalinated. The degree of porewater desalination is related to the characteristics of zonal ecogeomorphology. Salinity
of shallow porewater in the near—creek area is close to that of seawater. However the shallow stratum underneath the
crab hole area and Spartina alterniflora area has much lower salinity ~ with the former presenting a larger spatial scale.
The short period tidal process only affects the localized salinity near the tidal creek. The crab holes significantly
promote the infiltration of rainwater and its desalination effect and contribute to near—surface evaporation and salt
accumulation increasing the vertical difference of shallow soil water salinity. The root preferential flow and

evaporation inhibition caused by vegetation growth effectively reduce the salinity level of surface soil.
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