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Abstract — The comprehensive master plan in November 2010 on Saemangeum internal development has been
released, and there is a need for complementary measures related to in-situ monitoring methods in order to acquire
water temperature (T) and salinity (S) data. Thus, these data are monitored and analyzed by Korea Rural Commu-
nity Corporation continuously. The purposes of current study are to evaluate the distributions of seasonal T and S,
sigma-t, and stratification parameter and to compare annual stratification system in 2011 and 2012. To achieve
these objectives, monthly vertical changes of T, S, and sigma-t, which are reproduced by a kriging technique, have
been analyzed. In summer, the temperature difference between surface and bottom layers varies from 2 to 3 °C, and
the stratification of T is considerably weak. The stratification of S occurs abruptly within depth of EL. (-)5 to EL.
()10 m. Therefore, stratification is induced by sudden increasing of water inflow amount due to a localized down-
pour during the rainy season, and these stratification processes are strongly influenced by inflowing a fresh water
from watersheds in estuary environment.

Keywords: Saemangeum internal development(Al| %k U] - 7 3), in-situ monitoring of water temperature and
salinity(87 4~ 2 97 T UE]R), stratification parameter (d% A1), estuary environment(S}-7- $+73)
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Fig. 1. Locations of the study area and water depth distribution with cross section lines of A-A' and B-B' for stratification analysis.
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Fig. 2. Annual comparisons of meteorological data and water inflow
rate in 2011 and 2012: (a) monthly precipitation, (b) monthly mean
air temperature, (c) monthly mean wind speed, (d) monthly solar
radiation and (e) water inflow rate at Mankyeong B and Dongjin A.
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Table 1. Comparisons of water properties with stratification parameters (log[-V]) at the monitoring points in 2011 (22, Feb.) and 2012 (27, Feb.)

Monitoring Observed depth [m] Surface temp. [°C] Bottom temp. [°C]

Surface sal. [psu] Bottome sal. [psu] Stratification parameter

point (2011/2012) (2011/2012) (2011/2012) (2011/2012) (2011/2012) [J/m*] (2011/2012)
M2 8.97/6.42 5.75/4.43 3.16/3.62 15.38/12.26 25.55/24.58 1.45/1.19
M3 4.09/2.17 4.62/2.90 2.38/2.19 19.61/31.54 27.48/31.56 0.99/-1.07
M4 7.31/3.08 3.66/2.33 1.92/2.60 26.29/31.58 29.01/31.67 0.91/-0.79
D2 3.15/2.69 6.53/4.39 3.75/3.44 19.54/14.95 26.39/24.96 0.93/0.98
D3 2.74/1.72 4.89/2.94 2.67/2.98 23.03/28.99 26.24/29.84 0.54/-0.20
D4 10.28/7.92 3.94/3.33 1.36/2.93 25.13/29.37 27.23/30.79 0.93/0.62
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Table 2. Comparisons of water properties with stratification parameters (log[-V]) at the monitoring points in 2011 (24, May) and 2012 (21, May)

Monitoring Observed depth [m] Surface temp. [°C] Bottom temp. [°C]

Surface sal. [psu] Bottome sal. [psu] Stratification parameter

point (2011/2012) (2011/2012) (2011/2012) (2011/2012) (2011/2012) [J/m’] (2011/2012)
M2 8.67/6.99 19.73/20.82 18.47/18.86 3.17/7.49 21.48/20.23 1.55/1.33

M3 2.78/1.55 19.93/19.90 19.18/19.86 12.70/27.87 17.37/27.85 0.61/-2.02

M4 8.82/6.10 19.89/20.02 12.56/13.55 16.83/27.35 29.66/30.82 1.73/1.12

D2 2.60/1.76 19.77/21.76 19.27/20.48 2.74/2.89 16.32/14.33 1.03/0.91

D3 2.00/3.58 20.26/20.41 19.22/17.38 6.69/15.86 16.91/27.37 0.84/1.18

D4 10.17/9.05 20.20/20.11 16.55/15.76 16.69/23.50 24.20/29.73 1.52/1.34

Table 3. Comparisons of water properties with stratification parameters (log[-V]) at the monitoring points in 2011 (23, Aug.) and 2012 (29, Aug.)

Monitoring Observed depth [m] Surface temp. [°C] Bottom temp. [°C]

Surface sal. [psu] Bottome sal. [psu] Stratification parameter

point (2011/2012) (2011/2012) (2011/2012) (2011/2012) (2011/2012) [J/m] (2011/2012)
M2 7.08/6.75 24.00/25.14 25.29/2427 1.20/0.32 9.74/1.84 1.19/0.54

M3 4.82/2.61 24.98/25.61 25.52/25.50 3.28/14.73 12.84/14.84 1.29/-0.80

M4 10.43/5.98 24.87/25.77 23.84/25.59 3.24/14.83 26.10/15.50 2.01/0.02

D2 0.70/0.92 23.97/24.44 23.94/24.57 0.12/0.09 0.12/0.09 -2.43/-1.66

D3 3.44/4.80 24.59/24.41 25.42/24.65 5.00/0.86 17.94/11.68 1.26/1.17

D4 8.10/9.30 24.59/25.93 25.60/25.33 4.17/11.97 22.27/13.32 1.79/0.72

Table 4. Comparisons of water properties with stratification parameters (log[-V]) at the monitoring points in 2011 (16, Nov.) and 2012 (26, Nov)

Monitoring Observed depth [m] Surface temp. [°C] Bottom temp. [°C]

Surface sal. [psu] Bottome sal. [psu] Stratification parameter

point (2011/2012) (2011/2012) (2011/2012) (2011/2012) (2011/2012) [J/m’] (2011/2012)

M2 7.26/4.94 14.55/7.39 14.68/9.87 26.04/1.91 28.06/24.16 1.14/1.69

M3 5.37/1.48 13.02/8.08 14.70/8.05 28.36/29.01 31.30/29.01 0.99/-1.96

M4 9.77/5.61 13.93/7.57 15.56/7.45 29.93/27.52 31.55/28.59 0.91/0.38

D2 1.82/1.77 14.12/7.55 15.82/8.34 21.75/12.28 28.57/22.98 0.93/0.80

D3 1.51/4.52 14.09/8.18 14.16/8.44 27.47/23.96 27.65/26.46 0.54/0.71

D4 9.92/8.77 14.12/8.34 15.33/7.96 28.88/26.33 30.10/26.59 0.93/0.07
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