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Abstract : This study analyzes a general pattern of the gate operation at the Asan bay seadikes and its effects on
salinity. The coefficient of determination between precipitation and released freshwater from gate operation turns
out to be 0.77-0.89. A stratification is not shown in the analysis of the salinity in upper and lower layers at the
Asan bay because of strong tidal effects, and the coefficient of determination between runoff and salinity is in the
range of 0.49-0.62 except station Daesan 4. Salinity observations from 8 stations show mean and standard
deviation are highly correlated (coefficient of determination=0.9936), and both mean and standard deviation are
influenced by freshwater. Eventually it is found that stations Asan 2 to 4 and Daesan 1 are within the regions of
the freshwater influences.

Keywords : regions of freshwater influence, diffusion range, quantitative definition, salinity, freshwater
discharge, Asan bay
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1. Monthly precipitation changes in the Asan watershed (2000~2006).



BN
2
BN
M

222

o
>
Y

200

180

160

140

120

100

80

Evaporation (mm)

60

40

20

——Evaporation -#~Evaporation —e—Average
(Seosan)

(Suwon)

Evaporation

2000-01
2000-04
2000-07
2000~10
2001-01
2001-04
2001-07
2001-10
2002-01
2002-04
2002-07
2002-10
2003-01

2003-04
2003~07
2003-10

S

2004-04
2004-07
2004-10
2005-01
2005-04
2005-07
2005-10
2006-01
2006-04
2006-07
2006-10

=
o
=
«

Date (Year-Month)

Fig. 2. Monthly pan evaporation

Lo N s
= -

changes in the Asan watershed (2000~2006).

32 WEA £E2Y U W B HiEY 24

A B2t B A3FFS 1,290 mm, EFHARE WA Q) R B EHE s e, 7
128 mm, A3F ¥ Pan SUHL 1,075 mm, EFHAE B S, FEMNGAIZE, 2] mE R A s
41 mmE A5 BFAAF FUF REHEAETG £ FAslal, FAAEE ol g3to] Hd TE/NEIA (A
3 A% A Jelkth Q57 25EE 54, A4, A HE AXteidnh SR EE BERA xje]7t QL
QA1 A 2] A9 242} 1,307 mm, 1,293 mm, 1272 mme| ™, & oy B dFoE oyt £ uhzA 6/ BRFE X
B T 59, AR A 42 1,090 mm, sle] ANEE 4513t Table 1) #4927 FA(11
1,060 mm= AAE A= 30 mm JEE b L29)yl= 9 BF 103 A2 AWsta QeH, A
353 Al AEEHE A¥AQA FEE 2ol o 64929l 2 HH 603 AT APy Q= AR
o], Zulek Wsls A" Q) wslekde] g v, 5t stetEl et wEbA, it FEAEE S FAlkE 3Y
Ae] AAF okt 7ol olgt T AT ol 13] FEENERAARI=T2A1RD), sHAele shFl 23]
o=z ggdh AT AN =12417 AA- 02 27| 5= §
Table 1. Frequency numbers of the gate operations in Asan Seadikes.
Year Percentage
Month 2000 2001 2002 2003 2004 2005 2006 Average % g
1 1 6 3 6 9 1 9 8 23
2 9 4 9 13 11 14 10 2.8
3 13 5 1 11 23 11 12 3.4
4 2 7 42 10 19 7 13 3.7
5 3 34 34 51 37 15 31 29 8.4
6 18 24 13 49 58 35 50 35 102
7 21 60 56 97 116 87 151 84 242
8 78 40 102 81 48 87 19 65 18.7
9 70 9 33 88 75 7 5 50 14.4
10 8 12 24 21 13 31 18 18 52
11 6 5 8 17 31 11 13 13 3.7
12 4 3 6 10 28 9 10 10 29
Sum 238 217 295 482 449 410 338 347 100.0
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Table 2. Coefficients of determination between the Asan and Daesan stations
Salini
Asanl Asan2  Asan3  Asand Daesanl Daesan2 Daesan3 Daesand alinity —
Me: Standard Deviation
Asanl 1.0000 0.8453 0.6718 04282 0.7287  0.6983 07178 05168 30.65 0.6622
Asan2  0.8453  1.0000 0.7922  0.5627  0.7498 0.7169  0.7420 04268 30.50 0.9046
Asan3  0.6718 0.7922 1.0000 0.7581  0.8568 0.8552  0.8639 03838 3049 0.8658
Asand 04282 0.5627 0.7581 1.0000  0.6572 0.6345 0.6373 02381  28.61 2.2420
Daesanl  0.7287 0.7498 0.8568  0.6572  1.0000 09152  0.8851 0.5355  30.59 0.7703
Daesan2  0.6983  0.7169  0.8552  0.6345 09152 1.0000 09484 0.6679  30.89 0.6090
Daesan3 0.7178  0.7420 0.8639  0.6373  0.8851 0.9484 1.0000 0.6187 30.84 0.6123
Daesan4 0.5168 04268 03838 02381  0.5355 0.6679  0.6187- 1.0000 31.15 04458
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Linear Regression Equation

Measu.rement (X = Freshwater discharge(1,000ton/day), R®
Stations o
Y = Salinity(psu))
Asan 1| Y = 244X 10° X + 31.21 0.5506
Asan 2 Y =-2.82X10° X + 31.14 0.4875
Asan 3 Y =320X10° X +31.22 0.5817
Asan 4 Y =-7.42X10% X + 30.29 0.5271
Daesan 1 Y =-297x10° X + 31.26 0.6165
Daesan 2 Y =2.11%10° X + 3137 0.4921
Daesan 3 Y =-228X10° X + 31.36 0.5684
Daesan 4 Y = -LI1X10° X + 3140 0.2544
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Table 4. Seasonal mean and standard deviation variations of the salinity

Salinity Mean (psu)

Month Zone 1 Zone 11 Zone 111 Zone IV
2 29.73 30.95 31.14 31.24
5 29.58 30.96 31.11 3132
8 26.03 29.64 30.15 30.85
11 29.08 30.56 30.78 31.20

Standard Deviation of Salinity (psu)

Month Zone { Zone 1T Zone 111 Zone IV
2 0.7237 0.5500 0.3442 0.3190
5 1.1521 0.3081 0.2756 0.2698
8 23322 0.7042 0.5282 03123
11 1.0902 0.7695 0.7323 0.6751
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Appendix
A. Information of the seadike structures and watersheds
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s R 5 y . R+

99 sk ;i%% ekl At j—’ﬁi%@,

sk FERH) A2k F7FeHA 7k P
%A% (ha-m) 3,100 12,300 8,426 1,461
S EA 5% (ha-m) 1,800 8,300 6,279 910
#2158 (m) 0.50 2.50 2.50 -1.70
Z7] A (m) 2.10 4.50 5.10 2.78
A T (m) 8.50 8.50 8.50 8.50

w23 Zo)(m) 2,060 2,564 3,360 10,556

e TR
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° v ~1985.9. ~2002.3. ~1994.1 ~1988.5
A (ha) 7,648 6212 4,396 '
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%A5%(ha-m) 12,200 5,444 34233

A AT (ha-m) 4,646 2,816 19,148

225 (m) -0.50 -1.50 -1.0 -1.0
7] AT (m) 0.40 0.57 0.09 0.42
A (m) 8.00 8.50 7.0~9.0 8.0
w24 20](m) 7,800 9,810 12,676 853
HERHE TR
X 6X X 12.5% X 6X X 6X
BXHXN, mm2) 10X 6X6 16.7X12.5X6 12X6X8 6X6X2
Al H(61.0 km?), 7HEH S AF(10.1 km?), AZHA@EE FF
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B. Gate operation data in Asan Bay
R el oMPEA|
dE S A & g MR Az =T e
Y-2000 43 75 101,563 1,329 78 281 1,062,548 1,329
Y-2001 34 106 92,683 1,067 59 199 653,029 1,067
Y-2002 34 105 91,931 1,232 79 249 1,034,709 1,232
Y-2003 75 190 141,729 1,516 112 363 1,291,673 1,516
Y-2004 93 292 115,083 1,217 114 396 928,970 1,217
Y-2005 80 262 134,394 1437 102 331 1,036,444 1,437
Y-2006 45 151 116,546 1,363 75 259 920,021 1,363
bl 58 169 113,419 1,309 88 297 989,628 1,309
AEEA ARgzA
A= EE Az & 2 EE Az TEF i
Y-2000 235,593 1,425 59 216 1,364,977 1,425
Y-2001 52 130 157,271 987 38 92 628,448 987
Y-2002 55 148 194,423 1,388 61 133 943,724 1,388
Y-2003 87 231 237,517 1,435 102 227 1,520,266 1,435
Y-2004 69 169 218,803 1,341 83 314 1,180,644 1,341
Y-2005 78 167 206,552 1,334 72 170 1,138,642 1,334
Y-2006 45 123 193,853 1,139 50 105 774,276 1,139
37 64 161 206,288 1,293 66 157 1,078,711 1,293
o3EA ST EA = dEzA AR
A5 AEEE Az =¥ 9 PSS Az FEH i
Y-2000 58 77 182,064 1,425 58 77 182,064 1,425
Y-2001 - - 126,095 987 - - 126,095 987
Y-2002 66 178 177,310 1,388 66 178 177,310 1,388
Y-2003 106 145 183,393 1,435 106 145 183,393 1,435
Y-2004 90 125 171,343 1,341 90 125 171,343 1,341
Y-2005 78 112 170,487 1,334 78 112 170,487 1,334
Y-2006 82 131 145,569 1,139 82 131 145,569 1,139
bl 80 128 165,180 1,203 80 128 165,180 1,293
* &) 0] H(Hour), #-& (1,000 m’), Z-+-F(mm), BE FEL 19 5] gk
I SR RAE HFLTE AT AN NEE S 917 ol Pk A9k WA she 2 doato) Abo] gl mA W G

E80] FAIE dE WEA §2 A5 gA.



