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Abstract — Field observations were used to study the characteristics and influence of groundwater level fluctua-
tions on vegetation development on the natural beach of a sandy barrier island, in the Nakdong River estuary. The
spatial/temporal fluctuations of the groundwater level and the interactions with the external forces (weather, ocean
wave and tide) were analyzed. The results indicated that when it rains the groundwater level rises. During summer,
when precipitation intensity is greater than 20 mm/hour, it rose rapidly over 20 cm. Subsequently, it fell gradually
during periods of no precipitation. Seasonal characteristics indicated that the groundwater level was high during the
summer rainy season and tended to fall in the winter dry season. The time-averaged groundwater level, observed from
the four observations over 3 years (2012-2014), was about 1.47 m, higher than mean sea level (M.S.L.). It was shown
that the average annual groundwater level rises toward the land rather than showing intertidal patterns observation.
Differences in the presence or absence of a coastal sand dunes affected the progress of vegetation. In other words,
in environments of saltwater intrusion where the groundwater level varies, dependent on the distance from the
shoreline and bottom slope, sand dunes can be provided to affect soil conditions and groundwater, so that vegeta-
tion can be grown reliably.

Keywords: Coastal dune(3l]Q+ A1), Beach-dune interation(3l| W1-AF7- 735 2+-2-), Vegetation(2] AY), Groundwater
level(XI3=$1)
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Fig. 1. Schematic diagram of environment and physical processes related to groundwater level at a sandy barrier island.
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Table 1. Comparison of monthly precipitation and evaporation observed at Gaduk-do and Busan (2012~2014year)

Gaduk-do Busan
Month Precipitation (0.1 mm) Precipitation (0.1 mm) Total evaporation (0.1 mm)
2012yr 2013yr 2014yr 2012yr 2013yr 2014yr 2012yr 2013yr 2014yr
JAN 120 230 135 195 225 96 543 663 696
FEB 220 680 335 221 466 441 615 762 541
MAR 1,115 855 1,190 1,739 937 1,367 985 1,046 860
APR 1,760 1,105 1,125 2,138 1,362 1,478 1,191 1,189 1,072
MAY 310 1,665 960 361 2,010 1,459 1,432 1,353 1,522
JUN 855 940 325 978 1,590 445 1,172 1,125 1,126
JUL 4,180 1,045 1,605 5,020 1,310 1,693 1,165 1,396 1,172
AUG 1,555 1,000 5,485 1,694 1,445 6,422 1,421 1,866 891
SEP 2,375 460 1,150 3,560 302 1,287 1,017 1,238 1,122
OCT 800 900 1,745 1,465 912 1,625 1,048 1,016 1,038
NOV 770 485 515 835 616 405 990 817 695
DEC 1,225 120 120 1,627 126 213 636 752 626
Total 15,285 9,485 14,690 19,833 11,301 16,931 12,215 13,223 11,361
Ave. 3 years 13,1533 16,021.7 12,266.3
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Fig. 2. Time series of monthly precipitation and evaporation observed at
Gaduk-do and Busan weather stations.
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Table 2. Annual mean groundwater level at each observation station

Average groundwater level(m)

Y
e St4 St3 st2 st
2012 1.10 1.46 1.70 1.66
2013 1.29 1.35 1.36 1.32
2014 1.28 1.49 1.59 1.42
Average 1.21 1.43 1.54 1.47
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Fig. 5. Spatial distribution of yearly value of average groundwater
level at each observation station.
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Fig. 7. Schematic diagram of the relationship between the vegetation line and groundwater level for cases with and without coastal

sand dunes.
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Table 3. Relationship between electrical conductivity (E.C.) and plant growth and average conductivity at stations, including data from the

Korea Agricultural Corporation (2006)

This study area

Korea Agricultural Corporation (2006)

Station Obs. ave. E.C. (ms/cm) Species of plant
St.1 0.27 Carexpumila
St.2, St.5 3.65,3.48 Cynodondactylon
St.3 5.37 Phragmitescommunis
St.4 31.17 Non-vegetation

E.C. (ms/cm) Plants growth condition
~2 All plants possible
2~4 Salt-sensitive plants growth retardation
4~8 Salt-tolerant plants possible
8~15 Most of plants growth retardation
15~ All plants impossible
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