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Abstract — The variation of groundwater by wave, tide and precipitation conditions is closely related to the vegeta-
tion environment at the natural vegetation and sandy based beach, and it has a significant impact on the vegetation
development and ground stabilization. In this study, the water temperature, electrical conductivity, and pressure
were monitored at five observational stations normal to the Jinu-do(Island) shoreline of Nakdong river estuary
from March 2012 to September 2014 (approximately 799 days) with the aim of measuring the variation in ground-
water-table characteristics. The purpose of the study was to identify factors (tide, wave etc.) affecting groundwater-
table variation using time series and correlation analysis, and to record spatial variations in the groundwater level
and electrical conductivity as a result of storm events. The observational station in the intertidal zone was strongly
affected by wave period and tide level. During the storm period, the groundwater-table and electrical conductivity
were stabilized at the edge of sand dunes, vegetation, and areas of transition between freshwater and seawater.

Keywords: Nakdong river estuary(3-57 319), Jinu-do(island)(¥-%-5), Groundwater level(X]3+=%]),
Transition zone(31©] 4 9}), Vegetation zone(2] A th)
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Aye] g7l JFe swie] Aef A, e 4], kAl B
oA BFARl 8 E}L = QltH(Park et al.[2014]).
71E Ak Aeke] Wi Tk AEA Askrelel 24
a1l wl2ke] AN (Kang ef al.[1997]), T3 kA o] Aal9] W
Fof 73t 42|48 AF(Jeon er al [2002]), SHFY AR Al
IR A% A7k (Stieglitz e al.[2008]; Taniguchi er al.[2008]) 5=
AR o
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T3 ATHI Rl Fa vFUFols, o) AE TPk AL AL
3 getet

FA] A A A E‘ii}«l BE2Ql it =2 &
= o] Ueks] F 3 F-5-o]th(Yoon et al[2007]; Je et al.
[2011]).
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Fig. 1. Field monitoring locations and observation methods on Jinu-
do (Island).
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Fig. 2. A schematic diagram of the ground water table gauges for cross-sectional study site.
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Table 1. Field observation dates and time intervals

. Date(YY.MM.DD) ..
Observation — Days Time interval
Start Finish
1 st. 2012.03.01  2012.06.05 97
2 nd. 2012.06.15  2013.01.15 184
3 rd. 2013.06.03  2013.10.03 153 10 min
4 th. 2013.10.09  2014.05.12 225
5 th. 2014.05.13  2014.09.29 140
Total 799
Table 2. Resolution of the CTD instrument
Division Pressure Temperature Conductivity
Measurement range 50 m -20°C ~+80°C 0~120 ms/cm
Accuracy +0.2%FS +0.1°C +1%
Size 18-22 mm x 135 mm
Memory 48,000
Measurement time Isec ~ 99hr
Power ground battery, About 10 yr.
Material Ceramic (ZrO2)

A0 2 dolelE 43k th(Table 1). 57 & A ell= CTD
Al(CTD-Diver 50m, Eijkelkamp)g wAds}o] =2, A7 H %
FE A #hs AISSIATH Table 2).

7} A7d7ke] Al oF 40 me|H, 7} CTDAIS] 74 Zlol&
b7l fletol #5719] ELgks A7 5783t CTDﬁ]-:
A7 3 eme] AL PFHES £ PVC Ho]Z(D=12 ¢cm, L=80 cm,
t=0.5 cm) Uli-oll A} wireZ A2 5 ]IS o, XA off oF
65~75 cm Zlo]el| x| th(Fig. 3).
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Fig. 3. Fabrication and installation process of a well to monitor the water level.
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Table 3. Data describing the wind characteristics

Season Wind direction (%) Wind velocity (m/s)/(%)
Spring SW(18.5), WSW(10.9), ENE(106) o 5 ; gééi

Summer SW(24.1),NE(16.4), ENE(149) o3 ggé;

Autumn  NE(16.6), ENE(15.0), N(12.4) 84:182/ /((5224.70))
Winter  NNW(225.), N(16.9), NW(12.7) 84:182/ /(?361'93))
222 %G 4l FLBy

AR 7 VdaETele sEAR G, $45)0 58S AuEd
Table 33} 7o) & 5= Qv F719} Mol F2 SWAD &
o] F4; 4~8 m/s W9 $ABI oM, FA = NEAY, &
Aol NNWA Ho] A3t FaS vehfict. %81 7} sHAl
o Bka) A9 A= T 48 m/s TR O & 55 8~12 m/s7H
FAlgk Zlo] EAolgt & 4= glrt.
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National Typhoon Center, http://typ.kma.go.kr/TYPHOONY/). @er
A o7 7 A=7|71Eek Fhkse] Al ke Fou F
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Sk
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Table 4. Typhoons affected around Korea during field observation period

Year NO. Name Developing ~ Decaying (YYYY-MM-DD)
2012-07 KHANUN 2012-07-16 ~ 2012-07-19
2012-10 DAMREY 2012-07-28 ~2012-08-03
2012 2012-14 TEMBIN 2012-08-19 ~ 2012-08-31
2012-15 BOLAVEN 2012-08-20 ~ 2012-08-29
2012-16 SANBA 2012-09-11 ~ 2012-09-18
2013-04 LEEPI 2013-06-18 ~ 2013-06-21
2013 2013-15 KONG-REY 2013-08-26 ~ 2013-08-31
2013-24 DANAS 2013-10-04 ~ 2013-10-09
2014-08 NEOGURI 2014-07-04 ~ 2014-07-11
2014 2014-11 HALONG) 2014-07-29 ~ 2014-08-11
2014-12 NAKRI 2014-07-30 ~ 2014-08-03
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Fig. 4. Computational domain and depth.

Table 5. Computation grid information el 1A St.42] - oF 2.3~27°C2] WY, 71 YISl 1At
Location Distance (km) Grid size (m) Grid number ~ St.1~St.3, St.5% & #=7]7F B4k ok 10~27 °CE YR
34920112'35° 1021'N St4CAIe] A B125e] Jske Aty o 2 Zhah) e ojel
1280 36531 120° 105" S2S¥STS 250x250  210x230 @dhel 45 sl Y= g Raschs
4 1st. validation : 12/4/2007~27/4/2007 Hs(Geoje-floating buoy)
- Hs(Model)

Wave height(m)
N

0 T T T T T
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Date(DD/MM/YY)
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L L

Wave height(m)

~
L

0 v - e T
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(b) Hs — Field observation(T.2) and model result
Fig. 5. Comparison of significant wave and spectrum density for the first observation period (12th-27th April, 2007).
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Fig. 6. Time series of water temperature, conductivity and water level observed at St.4 and St.2 by CTD gauges.
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Fig. 7. Average monthly variation in groundwater temperature, conductivity and level observed at each study site, and at the Gaduk tidal
observation station.
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(Table 6), FF& 4} (2)} 2ol ARIL,
Pyy = corr(X, V) = Q_%‘_\_’_(._%Q (2)

oI71A, X, Y= 7+ 121 78 AR, ox(@EE oy)e X(EE Y)
9] EFEARO|AL, Cov(X, Y= A (3) 2om, X9} Yo gt

Table 6. Pearson correlation coefficient

Correlation coefficient Linear relationship
-1<y<-0.7 A strong negative
-0.3<y<-0.7 A clear negative
-0.1<y<-03 A weak negative
-0.1<y<0.1 Almost ignored
0.1<y<03 A weak positive
03<y<0.7 A clear positive
0.7<y<1 A strong positive
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Table 7. Water temperature, conductivity and pressure correlation coefficients observed at each station

St St2 S3 Sia
St2 0.987%*
St3 0.902%* 0.923%*

Temperature St4 0.907%* 0.897%* 0.793%*
sts 0.949%* 0.968%* 0.984%* 0.812%*
St2 20.183%

Conductiviy St3 0.111%* 0.520%*
St.4 -0.090%* 0.004** -0.197%*
st5 0.004** 0.201%* 0.663** 0.084**
St2 0.950%*

Proscure St3 0.757%* 0.877%*

St.4 0.036** 0.122%* 0.204%*
st5 0.826** 0.886** 0.986* 0.275%*

*xp < 0.01, *0.01< p <0.05
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