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Abstract — The physical and environmental characteristics of the coastal area can be affected by the various factors
such as tide, wave, and freshwater discharge. In particular, The Geumgang estuary is artificially discharging the fresh-
water according to the change of water level in the reservoir due to the rainfall, so that the seawater and freshwater are
mixed with each other and the freshwater influence area change a lot. Therefore, the physical and environmental condi-
tions of the coastal area may change, and the appropriate monitoring should be carried out to manage them effectively.
However, no standard method or framework has yet been proposed to determine the number and location of monitor-
ing points, which effectively represent and manage the characteristics of the coast. In this study, we propose an array
design strategy of monitoring number and locations that can represent the spatial variability of the freshwater using the
numerical simulation results for the Geumgang estuary. In order to reconstruct the temporal and spatial characteristics
of target variables, an interpolation function that can construct the continuous spatial distribution is constructed for the
objective analysis. An optimization method which can constrain the objective function into the specific design domain
is graphically applied to find the local or global minimum and maximum solutions. The spatial distribution is recon-
structed by using the solutions and compared it with the true distribution to evaluate its reconstruction capacity. In addi-
tion, the methodology is validated by comparing with the observation data from the monitoring points, which are
currently being operated in the Geumgang estuary. The spatial distribution of the best-fitted array is similar to that of the
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currently operating array with less than half of the number of points in the Geumgang estuary, and suggesting that the
best-fitted array is determined at the reasonable locations to reconstruct the continuous spatial distribution.
Keywords: Geumgang estuary(= 74 5F7), Array design(¥ll & A2 7]), Objective analysis(Z} & &27), Graphical
optimization(=2] 4 3}), Constrained optimization(#| ¥ # 4 3})
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Fig. 1. Schematic diagram of research procedure.
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Fig. 2. The numerical simulation results in Geumgang Estuary.
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Fig. 3. Arrangement of data extraction from (a) the numerical model and (b) presently operated periodic on-site field observation in GE.
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Table 1. Cross-correlation between temperature and salinity for each point

Inside Interim Outside
No. Correlation No. Correlation No. Correlation No. Correlation
1 0.71 11 -0.80 21 -0.93 31 -0.95
2 0.56 12 -0.72 22 -0.98 32 -0.93
3 -0.10 13 -0.69 23 -0.97 33 -0.96
4 -0.52 14 -0.79 24 -0.91 34 -0.42
5 -0.44 15 -0.69 25 -0.93 35 -0.90
6 -0.22 16 -0.97 26 -0.90 36 -0.95
7 -0.87 17 -0.93 27 -0.85 37 -0.92
8 -0.79 18 -0.78 28 -0.95 38 -0.77
9 -0.91 19 -0.69 29 -0.95
10 -0.19 20 -0.81 30 -0.96
PSAE o] &5t H24S 7] fIgtolvh, AAl At A7) & 95 FE 7INte®m AR Zlo] ol Akl A wdew A
oM 7|EA e ® e F Sl AARw w23 dieln, o] F kel AH] vl HAR ] B oAFE B 5 Q= vla
WS 395 FAG WIT 5 ol Ol AHS ) 99 W o Ausiha weke
ARG 9T AN BH G50 A WFE ARl o)F MEOR BOAT F9l B4 §58 THee] 31t Rug
Ch(Table 1 ). AT Fig. 49k 2k, &3} G shmellr vk 7Pk
s S A1 1.0 G Pe) ARG A, eEe 34-10
B T DT @ IS AR 20 SRS TR S 48E vl
%Z?ZI(T,-—T)Z JLZ?:KS:'—E)Z =ThH(Table 1 ). $3F 3Rl 1120034 gjsfel o= 27
" -l B 20389 I 8 20 ARES wola itk A,
w3k AAE HAAE AR ATAE 37 B AFA s TR ito] 4 AREE Kol AL B W] ¥R
i W e SN Aa) SAE e SEn Qi 15 e o] @ 7asisit Fvleks SRA]l 549 Qo
o] 7] ¥4 BUEE F-S A% (Fig. 3(b))sta obA 3870 43 BoIXIH(Fig. 5(a)), 9] S eE Bole 2 959 9= A
1} Po] FHBAZEE HolEE &) Tt BEE Al st Al WA oda 2249] Gel] o9t WsAS s AR S
siek. olefat 15709) A7) @4 BEP ojwat gepHel /) 7 3O SAL® HolAIrkFig. S(b)).
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Table 2. Statistics on estimates of water temperature and salinity

Variable Statistics Present array  Fitted array
Correlation 0.98 0.98
Temperature RMSE 0.39 0.28
Bias -0.14 0.06
Correlation 0.98 0.97
Salinity RMSE 0.51 1.04
Bias 0.09 0.24
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