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Groundwater depth and its relation with typical vegetation distribution in the Poyang Lake
wetland China. SONG Yan-yan' ZHANG Qi"" JIANG Sanyuan' GUO Yu-yin® ( 'Key Labo-
ratory of Watershed Geographic Science Nanjing Institute of Geography and Limnology Chinese
Academy of Sciences Nanjing 210008  China; *Hydrology Bureau of Poyang Lake in Jiangxi
Province  Jiyjiang 332800 Jiangxi China) .

Abstract: Groundwater level directly affects soil water content which in turn impacts the growth

distribution and succession of wetland vegetation. Based on the groundwater monitoring data during
2014 to 2018 we analyzed the inter—and intra-annual variations in groundwater level of the wetland
in Poyang Lake. We set up a groundwater numerical model to investigate the spatial patterns of
groundwater flow field and distribution of groundwater depth. The relationship between groundwater
depth and distribution of typical vegetation was explored with Gaussian regression analysis. Results
showed that groundwater level of the wetland showed inter-annual variation with the trend highly
consistent to the changes in lake water level. There was a lag of one month between the inter-annual
change in groundwater depth and the seasonal distribution of precipitation. The annual groundwater
level showed a decreasing trend from upstream to downstream. The range of groundwater depth in
upstream area of the wetland was narrower (0.1-1.1 m) than that of the downstream area ( 0.1-
5.6 m) . The groundwater flow field was directed from the hilly upstream area to the relatively flat
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downstream lake area with the flow direction consistent with the change in elevation. The ground-
water depth decreased with decreasing distance to the lake water body with an average value of
2.07 m in the study are. The optimal groundwater depths for the growth of Carex Phragmites aus—
tralis and Artemisia capillaris communities were 1.1 3.7 and 5.7 m respectively. The typical vege—
tation distribution showed different responses to groundwater depth. The ecological width of A. capil-
laris communities was larger than the Carex and P. australis communities. The three types of com—
munity were overlapped in ecological niche when the groundwater depth ranged 1.1-5.7 m. The
vegetation distribution index of Carex decreased rapidly that of P. australis increased firstly and
then decreased while that of A. capillaris increased continually to the maximum and began to de—

crease when the groundwater depth reached 5.7 m.

Key words: Poyang Lake wetland; change in groundwater level; simulation of groundwater flow

field; distribution of wetland vegetation.
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Fig.1 Location of the study area ( a) the spatial distribution of monitoring of precipitation evaporation lake water level ground—
water level observation points ( b) and the observation points of groundwater within the typical Poyang Lake wetland (¢ d) .

SH 1#: 1# Shahu lake 1#; SH 2#: 24# Shahu lake 2#; BH 1#: 1# Banghu lake 1#; BH 2#: 2# Banghu lake 2#;, BH 3#: 3#
Banghu lake 3#; NJ: Nanji; KS 1#: 1# Kangshan 1#; KS 2#: 2# Kangshan 2#. The same below. DEM: Digital

elevation model.
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2 (a) (b)
Fig.2 Spatial distribution of land use type ( a) and soil type
(b) in the study area.
AL: Agricultural land; FL: Forest land; OFL:
Open forest land; GL: Grassland; WB: Water; RL:
Residential land; YBS: Yellow brown soil; AS:

Alluvial soil; CS: Calcareous soil; PS: Purple soil;

MS: Meadow soil; RFS: Raddy field soil; RS: Red
soil; YS: Yellow soil.
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Fig.4 Variations in groundwater depth at Poyang Lake wetland in response to change in lake water level during dry period from 2014
to 2018.
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Fig.7 Relationship between distribution of 3 kinds of typical
vegetation communities and groundwater depth in the study area.
. Vegetation distribution index.
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