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Effects of succession processes of marsh wetland and farmland on
groundwater in the Sanjiang Plain

CUI Huqun, WU Tingwen, LIU Jiangtao, LIU Weipo, LI Zhihong, CHENG Xuxue, LIU Weipeng
(Center for Hydrogeology and Environmental Geology Survey, Baoding, Hebei 071051, China)

Abstract: The Sanjiang Plain is an important base of commodity grain production and contains lots of marsh
wetlands in China. In the past 60 years, with the continuous increase of farmland area and the adjustment of
planting structure, the decline of wetland and groundwater level has attracted great attention, whether the over-
exploited groundwater is controversial. The remote sensing image data from 1956 to 2019 were selected to the
analyze the evolution process characteristics of wetland and farmland using single land use dynamic degree. Based
on the simultaneous measurement data in 1980 and 2019—2021 and the national groundwater monitoring project
data, the influence of wetland reclamation on the groundwater level was explored. The results show that: (1) From

1956 to 2019, the marsh wetland presented a decreasing trend, while the dry land showed a trend of increasing first
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and then decreasing, and the paddy field had a trend of increasing first and then stabilizing. Sanjiang Plain was
characterized by “wetland turning into dry land” with the area of 2.36x10* km* from 1956 to 1996, while it
presented “dry land turning into paddy field” with the area of 1.15x10*km? from 1996 to 2019. (2) The decrease in
groundwater level in the area of 36 546 km’ in the Sanjiang Plain from 1980 to 2021 was less than 5 m, and more
than 10 m in the eastern area with 3 669 km’. The groundwater in the Jiansanjiang area is being over-exploited.
(3) Compared with the groundwater level in the dry season in 1980, the groundwater depression cone area was
3 669 km® in 2021 with the depth of 10 m as the standard, which was 269 km? larger than that in 2019, and slightly
expanded to the northeast direction. (4) In 2019, it was difficult to reach the natural regulation of “abundance to
make up for deficiency” under the condition of heavy rainfall in the Jiansanjiang reclamation area, and the
groundwater storage decreased by 5.81x10° m’. The results of this study provide a foundation for the study on

regional water balance and are of great significance to the scientific understanding of the rational development and

utilization of water and soil resources.

Keywords: wetland; farmland; groundwater level; groundwater depression cone; the Sanjiang Plain
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Fig.1 Annual variation of precipitation in the Sanjiang Plain
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Fig.2 Changes in the area of wetland and farmland in the
Sanjiang Plain from 1956-2019
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Table 1 Changes in the area of wetland and farmland in the Sanjiang Plain from 1956-2019

A A AE fk/(10* km?) AW B BE %
Bz TAVRIEH AL A 16/ (10° km?) BRI %

LNt JKH LNt JKH
1956—19764F -1.29 -1.80 1.85 0 5.38
1976—19864E -0.90 -3.93 0.39 0.58 1.08
1986—19964F -0.17 -1.25 0.58 -0.17 1.46 -2.86
1996—20064F -0.41 -3.33 -0.03 1.10 -0.07 26.63
2006—20164F -0.22 -2.77 -1.31 1.28 -2.91 8.47
2016—20194F —0.13 -7.51 -0.32 —0.01 -3.37 —0.08
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Fig.3 Changes in groundwater level between 1980 and 2021
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Table3 Average annual decline of groundwater level in March
in the Jiansanjiang area
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1997—2003 3.96 4.28 2.40 3.55 0.59
2003—2012 4.02 3.37 3.88 3.75 0.41
2012—2021 2.87 2.45 3.66 2.99 0.32
1997—2021 10.85 10.10 9.94 10.30 0.43
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Fig. 4 The dynamic curves of precipitation, rice planting area and groundwater level of monitoring wells in the Jiansanjiang area
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