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Summary

Depth of low permeability layer confirmed and applied to MODFLOW
program for analyzing hydraulic characteristics of Jeju—do Seongsan Basin
according to flow and groundwater recharge. The simulation result on
numerical analysis is as follows.

Depth of low permeability layer in Jeju-do is 180.0m -140.0m from sea
level, and depth of low permeability layer in Seongsan Basin is relatively
deep at -43.8m™-1175m. As a result of simulating waterfront boundary
adjacent to Seongsan Basin as no-flow during application of MODFLOW
model, error between observed water level and calculated water level was
-0.2670.62m. Error was reduced to -0.2970.36m when flow of water set to
north of Seongsan Basin. Characteristics of groundwater level were simulated
after applying groundwater recharge data for 2003~2009, and large error was
found in groundwater level of observation wells distributed nearby Pyoseon
Basin. Mean hydraulic conductivity was computed as 3.34x10-3m/sec

according to groundwater recharge.

_Vi_
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Table O-1. Status of water resources facilities

and capacity in Jeju-do

29 A5 Ad g T3 H]
e h2) FHm/d) (%)
A & 4,851 532,137 84.0
|15 14 68,255 10.8
A5 AFA 1 5,475 0.9
AET (FY98& AFAD 5 5,383 0.5
HEo| &A1 A 246 16,500 2.6
L R 1 1.825 0.3
A 52 A o] EAA ; :
G = a1 4 812 0.1
FTE 5 239 0.0
EAAY AFHA 5 172 0.0
AFTF 101 5,829 0.9
Al 5,223 633,751 100.0

Ex) MFSLUXA T A 22 S A = (2013-2022)

2) #74 ol§ 8%

FAY F ol &FH L 179w /de 2 A3}

A o]-&= 151%m'/d(83.9%)

2 73 gor, §x5E 1569tm/d@85%), ol AFA 2 AZF(THE A

FTAE 2w/ A(1.5%), 718 dAFAAdR AT FS 108/ d(6.0%) = o]
&

5 v (Table I-2).

Table I -2. Status of water resources development and use in Jeju—do

29 A o]&F T H]
M2) HAm/Q) (%)
A3 4,851 151,030 83.9
AT 14 15,321 8.5
A5 AFA 1 2,010 1.1
ARxT (F498 A=A 5 744 0.4
HE o] &A|A 236 7,776 4.3
[ ) B 0.0
R e 2 A o] &A1 :
At 4 201 0.1
FTrE 5 104 0.1
EARY AFA 5 129 0.1
AT 101 2,664 1.5
Al 5,223 179,980 100.0

EXN) MFSLUAX L sAHE 225 e = (2013-2022)



3) AAEF tH °l&E

FAAAAE F o] &AA 633701 M/ F F o] & FLE 179980H m /AR A
A% oin]) 283% 2, A5 284%, &HF 23.7%, oAl AFA 36.7%, Y
LATFA 138%F o7 UHRE A& H3 He o]gES Holx: Ho= &

A= A (Table I-3).

Table II-3. Ratio availability to capacity of water resources facilities in

Jeju—-do

29 A8 o]&%F A LF gy
Hm/d) Hmw/d) °|-&-& (%)

A 3 532,137 151,030 28.4

A 68,255 15,321 23.7

oA AFA| 5,475 2,010 36.7

AESF (FLD8& AFAD 5,383 744 13.8

BEo|§AIA 16,500 7,776 57.1

Fe) | R =t
A | ASEA L2 - -

st 812 201 24.8

FTE 239 104 43.5

EXAY AFH 172 129 75.0

AFTF 5,829 2,664 45.7

A 633,751 179,980 28.3

EX) MFSLEAX T TAHYE 22 53 & (2013-2022)
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st #Ao] Mol §HI gon, §x¥E ALE THE, P& ¢ He
Axgor FEIAZGHST ZAAR, 2013). AR AAAAHY
67.70%(3,2668 )2 £& HlFT< A8t Jou i 7R 398 BAH0
FE olFH, JLEAAHL 2861%(1,380%), THEHABL 354%(171F), H=A
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Fig. O -1. Distribution of groundwater system in Jeju—do



AFE AA A s7tFS 1457-m/del™, HA 7t oiH] B&&
37.95%(553H m'/4), Q& 59.99%(874d m'/4), TH& 1.78%(26H m'/¥), H+=
AEAZE 028%4dm/D)e] A3 77 A3 E o]t (Table M-4).

Table IO -4. Status of groundwater development in Jeju-do

: HeEAE
T2 AEg | 98¢ | TH98 =8 Al
IF
a4 ) 1,380 3,266 171 7 4,824
#3 AN 2861 3.54 0.15 100.0
(%) 8.6 67.70 : : :
37k
A2 | @m/2) 553 874 26 4 1,457
7t | wreg -
(%) 37.95 59.99 1.78 0.28 100.0

EX) Kot ZAIHEHFSHRXE, 2013)

% AX|BHE, TAIBES He

AetrAtd FFFZAHIM)(2003, AF%2))(Fig. O-2, Fig. O-3).

1) A9 A3 (High-level Groundwater)

Agdel WY 3547t 39 Wl FFAAZMSR)E B AT B
254 gt Frgel A2 ATFH AFAA =2sd o oy HRz



3o FRUE W BE HIFEOE FEFOE F579 252, Fo
HE AssAe WEsl Asd ALE §23 59 WE Zo| =i e
Zere e #olth U A

3 A% 3o Q& Assolr] Wi A5e APHoE AEAA o}

2) 7] A X & (Parabasal Groundwater)

FNAAGFE G AsFEAY 27t AFFEZ g st AFHN H
Zo] xd¥ o] Ghyben-Herzberg¥el7h A &HA & AstFAE v} o
= BFsed AR Yxad AR U AASSE BEsln, gFeE S o)§)
2 9X3] 3E F7| AR GEE BEE

3) 71X A8t (Basal Groundwater)

ZNAA e G g5 vsAold g3 gt 5 AEol d=2FHE,
Ghyben-Herzbergd &0l 23] HE&3lE X 3tFolt), 7| AR A} 714 A
steAe 3 REAAY FIL Aoy FHAAY 22X EXFFEQU
G-H vld &3t AA 7|Eo =2 783



HESEHB(MHES)

xlste | E7IMXISIE | A9Ix|5Hs

EX) MFSYARE A 22| 5 etA = (2013-2022)

Fig. I-2. Mimetic diagram for endowment of groundwater
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| ENH TGS

. aF T8

EXN) MFSLEAX L TAHYE 225 e = (2013-2022)

Fig. I-3. Endowment diagram of underground water in Jeju-do
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Fig. M-1. Classification of 16 water basins of the target region
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An
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21 A4 54

2

FeE AFaEd wg F1 200m osHE <t AXHER FEIIL, BL
200 ~ 600m 3t& F4HgE A, £ 600m ©]4E AGA Gz FERET AFE
A A e AARAL 1,004.9%r(54.6%)= tiFE FARA R FHA7} 23}
i, FAAYE AAHEA v 589.0kf(32.0%), AFetA e AAHA 9 246 1k
(134%)8 AAFFAFEEAANE FAAAHFTTAE 2013 -2022).

AT R dQ DL HRIETF 0~355mE FHLGAAD L Fa7E o)
2 FEHI, gFE 54 i low AaFdel AAWALS 114%r=
0~50mE 42.30kr(36.82%), 50~100m:= 28.68kit(24.96%), 100~ 150m= 11.40km(9.

A7} &

b
ol



92%)Z 3 FA A A F(0~200m)°] 108.77kw(94.67%)E A 8+3L A tH(Table I
-1, Fig. O-2).

Table IM-1. Altitude analysis of Sung-san Basin

3 31 (m) A 2] (kuf) 773 8] (%) H] 31
0-50 42.30 36.82
50 - 100 28.68 24.96
100 - 150 26.39 22.97
150 - 200 11.40 9.92
200 - 250 4.98 4.33
250 - 300 0.95 0.82
300 - 350 0.19 0.17
350 - 400 0.01 0.01
A 114.90 100.00

Hevation Range
0-

2 0 2 4 6 Kilometers
" — - E—

Fig. MM-2. Altitude analysis of Sung-san Basin



AFEe] AR e AFe AGAANT 1~4°9 FBAATL AARH )
670.8ki(36.5%) = 7FHF Wi, 4~8°Y HAFA| 7} 403.0kif(21.9%), 1°°}ste] HEA
7} 380.3kii(20.7%6) & A A FHAFE-AX 2 T2 F el F A 82013-2022).

e B R gRAge] wa YuA R A} FHoE wo

o,
2

0~4° F-7ro] 95.64kif(83.24%), 4~8°= 12.40krt(10.80%)
2 QR E JE3 AFAAE Role Ao 2 ZAEUTH(Table M-2, Fig. M-3).

Table IM-2. Slope analysis of Sung-san Basin

73 AH®) A A (k) 773 8] (%) H] 31
0-4 95.64 83.24
4-8 12.40 10.80
8-12 2.55 2.22

12-16 1.41 1.22
16-20 0.95 0.83
20-24 0.81 0.71
24-28 0.59 0.51
28-32 0.26 0.22

3201 % 0.29 0.25

3HA 114.90 100.00
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Fig. IM-3. Slope analysis of Sung-san Basin

22 N4 54

ATz Ad A 2 A= dAZAH7I] 192080 25EH d& JEsA
E(Yokoyama 1921, 1923, Nakamura, 1925; Haraguchi 1928, 1930, 19315 )¢l ¢
3 AFHAG. 19450 FE Fole AFE R G F AFY AstadzAt
od Fsd Ae ANFos e 2A-AT7 AFHJAFAF =50, 2012).

AFEe] ARAZL AAY A 37T Fol oM F7)~Ad7] BeolamA
F7] A ASE HAEF] BE HUEEEE o) FolAUAHAF(Ho}E, A
SEAAEE WA, 2000 FRE W0%0ld FRFEon FAHY oH
A7grEs mad HA459 A7 REe 2974 2 AgFe wgsd o &

F AFdSde ¢d 2 A, 7)F, 97 §4HE 59 T4 8480 2
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Table IM-3. Geological classification of Sung-san Basin

A A+ A A (k') T3 Yl (%) ] 1
TAXIFY 61.45 53.48
A=A 29.89 26.01
EZexudTg 715 6.22
ojzEAFY 3.34 2.91
A AF gAY 3.06 2.66
S R R e 2.20 1.92
EFLZAAFTGEN T 1.45 1.26
TAXTIAFTHENT 1.20 1.05
71 €k 5.16 4.49
4 114.90 100.00
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2 @Al AulE wETH(Bredehoeft, 1967. Todd, 1980).
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Fig. IV-1. Status of observation holes for each purpose in Jeju—do
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Table IV-1. Status of observation holes of the target region

NO. | Name . v %3 Ax | dgA | Ast9
(m) (m) (m) (GL.m)
1 JW-GS | 183337 | 55033 28.24 41 1.633 0.990
2 JD-SS1 | 182664 | 53540 33.80 156 1.375 0.710
3 JD-SS2 | 180905 | 51386 70.60 200 3.090 0.950
4 JD-5S3 | 178703 | 48515 115.50 252 5.261 1.770
5 JD-554 | 189905 | 49454 176.60 330 7.547 2.180
6 JD-SD1 | 188747 | 49073 27.90 170 0.722 1.110
7 JD-SD2 | 186571 | 47403 90.20 200 3.361 1.780
3 JD-SD3 | 183574 | 47150 126.10 250 5473 2.440
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Fig. IV-3. Mimetic diagram of virtual aquifer
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Fig. V-4 Block¥ Point®] FAHAR} A|2gle] xfo]E EA|g RAolH, Fig.
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a. Block—Centered Grid System b. Point-Centered Grid System
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- Cell Boundaries for Point-Centered Formulation

7 Cell Associated With Selected Nodes

Fig. IV-4. Block—-centered grid and point-centered grid system
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Fig. IV-5. Isometric drawing of core 4,7, %4 cell and 6 nearby cells
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Table IV-2

. MODFLOW Main Package

F 8 | %o g 3 ¥
Handles those tasks that are part of
the model as a whole.
Among those tasks are specification
Basic BAS of boundaries, determination of
time- step length, establishment of
initial conditions, and printing of
results.
Calculates terms of finite- difference
Block- equations which represent flow
cented BCF within porous medium: specifically,
flow flow from cell to cell and flow into
storage.
Adds terms representing flow to Flow
Well WEL wells to the finite-difference
Component
equations.
Packages
Adds terms representing areally Stress
Recharge | RCH distributed recharge to the finite—
i i Packag
difference equation.
es
Adds terms representing flow to
River RIV rivers to the finite-difference
equations.
Adds terms representing flow to
Drain DRN drains to the finite-difference
equations.
Ecapotra
. Adds terms representing flow to ET
n-spirati | EVT - . )
to the finite—difference equations
on
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a. Plan view of Low Permeability

b. (3D VIEW) East. c. (3D VIEW) West.

d. (3D VIEW) South.

e. (3D VIEW) North.

Fig. V-3. Jeju-do Plan View of Low Permeability and 3D Grid




Table V-1. Depth of low permeable layer and groundwater wells for
observation

Low Low
NO. Name X y Level(m) | Permeability | Permeability
(GL.m) (EL.m)
1 JD-1ID1 | 183337 55033 15.10 153.50 -138.4
2 JD-HD2 | 182664 53540 42.30 161.00 -118.7
3 JD-HD3 | 180905 51386 112.40 217.60 -105.2
4 JD-HD4 | 178703 48515 190.50 281.00 -90.5
5 JD-JD1 189905 49454 14.40 123.50 -109.1
6 JD-JD2 188747 49073 52.70 167.00 -114.3
7 JD-JD3 186571 47403 100.40 179.00 -78.6
8 JD-JD4 183574 47150 167.50 240.00 -72.5
9 JD-JD5 181309 46491 201.30 246.00 -44.7
10 JD-SS1 190057 40931 33.80 134.70 -100.9
11 JD-SS2 | 188355 41502 70.60 160.80 -90.2
12 JD-SS3 | 186143 41964 11550 201.20 -85.7
13 JD-SS4 | 183688 42964 176.60 245.20 -68.6
14 JD-SD1 | 186886 35516 27.90 100.00 -72.1
15 JD-SD2 | 184690 37202 90.20 157.00 -66.8
16 JD-SD3 | 182673 37829 126.10 194.00 -67.9
17 JD-HC1 | 185063 32652 25.70 91.00 -65.3
18 JD-HC2 | 183480 33475 58.80 119.50 -60.7
19 JD-HC3 | 182073 34175 87.40 126.00 -38.6
20 JD-HC4 | 180387 35310 117.90 123.50 -5.6
21 NM-]JC 174337 42416 342.60 323.00 19.6
22 GA1” 137009 32158 310.80 253.70 57.1
23 GA2" 136974 32111 311.30 254.30 57
24 GA3’ 136934 32066 311.70 253.40 58.3
25 GA4" 136984 32005 312.20 264.00 482
26 GA5 137016 32056 311.50 261.00 50.5
27 GA6" 137044 32110 311.30 258.00 53.3
28 JE1” 133052 29343 153.50 166.00 -125
29 JE2 133120 29364 153.72 156.00 -2.28
30 JE3" 133159 29349 153.77 166.50 -12.73
31 JE4 133205 29381 154.41 166.50 -12.09
32 JES” 133247 29425 155.25 170.10 -14.85
33 JE6 133288 29467 155.50 164.00 -85
34 JET 133233 29488 155.50 166.20 -10.7
35 JES" 133178 29470 155.50 168.00 -125
36 JE9 133142 29422 154.30 167.30 -13
37 JE10° 133094 29384 153.50 168.50 -15
33 SE1” 135358 28862 183.70 165.50 18.2
39 SE2" 135376 28912 186.70 174.00 12.7
40 SE3® 135380 28956 187.40 170.00 17.4
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Low Low
NO. Name X y Level(m) | Permeability | Permeability
(GL.m) (EL.m)

41 SE4* 135331 28960 188.90 174.00 14.9
42 SE5* 135287 28959 188.90 176.00 12.9
43 SE6%* 135278 28906 185.70 178.00 7.7
44 SE7* 135271 28852 184.90 167.50 174
45 SEg* 135218 28840 178.00 166.00 12
46 SE9* 135312 28779 181.80 168.00 13.8
47 SE10* 135333 28819 181.80 176.00 5.8
48 BB2+ 125349 20589 43.00 101.50 -58.5
49 BB3* 127387 30235 76.10 127.00 -50.9
50 BBb5* 132032 31080 138.20 170.20 -32
51 BB6+ 134000 32845 210.00 213.00 -3
52 BB7x 134722 34090 242.00 203.00 39
53 ELCC5* | 141231 36023 482.00 425.00 57
54 SY1* 142672 26254 249.50 226.00 23.5
55 SY2+ 142731 26256 251.10 215.00 36.1
56 SY3x* 142751 26312 251.40 215.00 36.4
57 SY4 142702 26347 251.00 213.00 38
53 SY5* 142653 26311 250.10 212.00 38.1
59 SY6+ 142702 26300 250.80 208.00 42.8
60 HS1* 148575 25325 218.48 157.00 61.48
61 HS2* 148639 25290 217.28 172.60 4468
62 HS3* 148691 25309 220.24 174.10 46.14
63 HS4x 148703 25360 224.29 168.00 56.29
64 HS5* 148646 25347 222.23 150.00 72.23
65 HS6* 148598 25372 221.82 179.00 42.82
66 JG1* 159617 21937 13.43 29.00 -15.57
67 JG2x 159626 21948 13.31 30.50 -17.19
63 JG3x* 159637 21960 13.90 30.00 -16.1
69 JG4x 159646 21970 15.17 31.00 -15.83
70 TP1* 161902 26197 164.90 106.00 589
71 TP2+ 161840 26195 165.50 117.00 485
72 TP3* 161857 26129 162.33 127.00 35.33
73 TP4+ 161920 26101 161.90 145.00 16.9
74 EK(1)1* 175242 29466 68.80 99.00 -30.2
75 EK(1)2% | 175188 29444 69.36 99.50 -30.14
76 EK(1)3* 175162 29496 71.65 98.00 -26.35
77 EK(1)4* | 175233 29528 70.08 105.00 -34.92
78 EK(1)5+ | 175334 29548 68.59 91.00 -22.41
79 EK()6* | 175280 29554 69.45 104.00 -34.55
80 EK(2)1* | 174455 29382 73.49 34.00 -10.51
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Low Low
NO. Name X y Level(m) | Permeability | Permeability
(GL.m) (EL.m)

81 EK(2)2" 174500 29308 74.00 89.50 -155
32 EK(2)3" | 174449 29283 74.30 90.00 -15.7
33 EK(2)4™ | 174407 29309 74.17 88.00 -13.83
34 EK(2)5" | 174405 29361 74.13 90.00 -15.87
85 EK(2)6" | 174457 29332 73.75 88.00 -14.25
36 JHS & 147319 29157 550.00 380.00 170
87 JHAE2 | 164098 33663 595.00 470.00 125
38 JD9I U1 | 170257 25405 22.20 78.00 -55.8
89 JD$IvI2 | 169325 27086 76.70 94.50 -17.8
90 F-116 148011 22328 68.00 73.00 -5
91 F-388" 169804 30414 193.00 183.50 95
92 MW1" 149554 28708 582.00 400.00 182
93 SK1* 145099 47591 49.74 38.00 -38.26
94 SK2" 145146 47596 54.75 96.00 -41.25
95 SK3* 145144 47546 56.42 95.00 -38.58
96 SK4* 145115 47501 56.88 94.00 -37.12
97 SK5 145069 47504 55.46 95.00 -39.54
93 SK6” 145078 47550 50.95 87.00 -36.05
99 JD&1 | 151760 50627 38.20 101.00 -62.3
100 JD&¥E2 | 152131 47165 161.90 210.00 -48.1
101 NM=¥ 151786 44577 271.17 226.00 4517
102 JHoI A | 152031 40908 615.15 452.00 163.15
103 JDAF1 | 160824 53112 10.20 90.00 -79.8
104 JDAE2 | 160760 50658 75.10 132.00 -56.9
105 Jpgd1 168171 54978 21.10 113.00 -91.9
106 JDEE2 | 167976 53922 17.00 95.00 -78
107 F-165 167831 50784 140.00 151.00 -11
108 JM<HA 133608 22819 42.20 64.00 -21.8
109 JRAZ1 | 177952 28256 15.69 36.00 -70.31
110 JRENEZ1 | 176443 27133 15.93 38.50 -72.57
111 JR3}IA1 | 145468 48942 12.98 78.00 -65.02
112 NM3E ¥ | 159365 25578 188.00 143.00 45
113 JDsrE1 | 132128 42825 14.00 104.00 -90
114 JD3E2 134461 41014 57.00 125.00 -68
115 JH =2 | 169791 41758 429.46 410.00 19.46
116 JHw 1 168797 41823 430.00 421.00 9
117 JDHEEL | 126104 35998 12.00 92.00 -80
118 JRAIS1 | 136502 44355 60.00 150.00 -90
119 JRAA2 | 144366 42128 312.50 250.00 62.5
120 JRAZH | 138840 46395 50.00 114.00 -64
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Low Low
NO. Name X y Level(m) | Permeability | Permeability
(GL.m) (EL.m)

121 JME42 | 155552 49138 87.00 112.00 -25
122 JD3 R 131516 17187 3.00 66.00 -58
123 DA = 123775 24684 10.00 80.20 -70.2
124 JRAF1 | 132286 25295 60.00 107.00 -47
125 JROJ &2 138634 40885 189.00 237.40 -48.4
126 JRA7E3 | 140756 41717 250.00 329.00 -79
127 JROIES3 | 141520 38875 415.00 370.00 45
128 JDE A 129945 39118 12,50 75.00 -62.5
129 JDA¥2 | 175136 55416 36.40 162.00 -125.6
130 | JDr== | 157684 49744 112.10 159.00 -46.9
131 JIe. 54 155600 44475 330.00 235.00 95
132 JIe &5 155888 43882 370.00 268.00 102
133 JD3tE 163735 22280 11.00 65.00 -54
134 JDAIEH | 181774 29550 22.69 102.00 -79.31
135 JDAIE2 | 181760 30614 57.46 131.00 -73.54
136 DA ZE 155598 22524 63.95 61.00 7.95
137 JDHEE2 | 129916 33042 105.00 165.00 -60
138 | WS 144976 23327 100.08 95.50 458
139 JW3l&= 157910 22605 56.43 40.00 16.477
140 JWsE1 | 147251 23276 113.17 101.00 12.17
141 Jwskse2 | 137960 23163 67.30 51.00 16.3

*

AR AR sRgTe] e deA 5445 (Kim, 2011)



a. Basalt Layer

c. 3D GRID VIEW

107108 \

b. Low Permeable Layer

Fig. V-4. Basalt and Low Permeable Layer in Sung-san Basin
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A AAE dATF A A (Constant Head Boundary)2 A A3 tH(Fig. V-6).
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Table V-2. Model Input Data

Recharge rate (m/d) Horizontal | Vertical K )
T2 K (m/sec) | (m/sec) Porosity
200m(EL. | ) | 200m(EL. 1)
Layerl 3.1x10° 25x10°3 463x10° | 463x10" 0.3
Layer2 - - 11510 | 1.15x107 0.01

Ae 2de Foel A 4FS AFHIANAE A BFF AZ
AgA Agdeldel B 4 %S Edug HHL A gk mdnod
@GR}, FYAEE 5 AFES TFH
8 B

Faiel 73d gt 2d
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AT AHe 2odd AgFe RS AAH BAS AAEAeH, AF
E A2 9 A5Ad FEAME AANE FPAEE 2.003x10°~2.622x107
(m/sec)®] B9 WelA Hs BSFH9 A2 & =T JAF 9 Fyd=er
2 Az FHUAEEE 463x10°(m/sec) 0.2, BEZFY 2 AMEY o4
-0.260~0.620mo.2 A4tE 2 th(Table V-3, Fig. V-8). R*(R-Squared):= 0.7732.
EAHNA, gubdoz ®dy) BA Al HAVF HEE 3= Root mean
Square(RMS) (Han, 1999)= %] ZA7 03522 UEsch

N

i

Table V-3. Observation and Computed Water Level with Comparison

Observation I_(I):asder(vélt‘lﬁl) HS:énI()Ef?n) Residual Head(m)
JW-GS 0.990 0.640 -0.350
JD-SS1 0.710 0.620 -0.090
JD-SS2 0.950 1.210 0.260
JD-SS3 1.770 1.870 0.100
JD-554 2.180 2.40 0.220
JD-SD1 1.110 0.490 -0.620
JD-SD2 1.780 1.520 -0.260
JD-SD3 2.440 1.90 -0.540

Computed Head VS. Observation Head

2.5 .  —
n
2 ‘ * B Observation Head (EL.m)
+ Computed Head (EL.m)
1.5 *
+
n
1 =] o
+ T
0.5 *
0
JW-G5 JD-551 JD-552 JD-553 JD-554 JD-5D1 JD-5D2 ID-5D3

Fig. V-8. Graphical Comparison between Observation and Computed Water

Level
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Fig. V-11. Groundwater in 2013
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Flow line after calibration
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Table V-4. Observation and Computed Water Level with Comparison (Flow)

Observation Observation Computed Residual Head
Head (EL.m) Head (EL.m) (m)
JW-GS 0.990 0.774 -0.216
JD-SS1 0.710 0.693 -0.017
JD-SS2 0.950 1.24 0.290
JD-SS3 1.770 1.829 0.059
JD-554 2.180 2.22 0.040
JD-SD1 1.110 0.961 -0.149
JD-SD2 1.780 1.76 -0.020
JD-SD3 2.440 2075 -0.365

Computed Head VS. Observation Head

3

2.5 5
]
2 *
B Observation Head (EL.m)
L] "
15 + Computed Head (EL.m)
.
| |
1 | =
¢ "

0.5

0

JW-GS JD-551 JD-552 JD-553 JD-554 JD-5D1 JD-5D2 ID-5D3

Fig. V-14. Graphical Comparison between Observation and Computed Water
Level (Flow)



3. At Srefetol ME Alstael HSSY
BT BES BHS ol gahel 20039 ~200099] FIWsel mE Asky 59
WE BAS ANdged, Aad BETL 0BFALAY ATLNN B4

24g B3 2AHE AsS FYIAEE FESRHTable V-5).

Table V-5. Groundwater recharge input data

T3 Recharge rate (m/d) Tu Recharge rate (m/d)

2000 3] 35x10°° 2000]3 22x10°°

20034 ki) | 20074 i .
2000] 4 2.5x10 2000] 4 1.7x10
2000] 5} 1.8x107 200°) &} 1.6x10°

20043 - 20083 -
2000] 4 1.7x10° 2000] 4 0.8x10°°
2000] 5} 1.7x10° 2000°] 8} 2.0x10°°

20053 - 20093 -
2000] 4 0.8x107 2000] 4 1.7x107°
2000] 3} 2.4x1073

20064 - - - -
2000] A 1.7x107

THAEEE AFE a8 A R AsrAd FERAMAFSEAAE 3
FFALFADA AXNE AEE a}i—s}gigtq, 20033 ~2009'd 9] #S5FHE Ht
° 3t tH(Table V-6).
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Table V-6. Computed Hydraulic conductivity value

T 2003 | 2004 | 200549 | 2006 | 20073 | 20083 | 2009

Horizontal

K (m/sec)

Vertical K
(m/sec)

463x107° | 2.60x107 | 259x10™ | 4.05x107 | 3.47x107 | 2.58x10 | 3.47x107

463x10™ | 2.60x10™ | 259x10™ | 4.05%107 | 3.47x10™ | 2.58x10™ | 3.47x10™
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Fig. V-15. Water level distribution according to recharge rate of Groundwater

(2003 ~2009)



2o A @MAe BEZFAG ANFHY 23E 1.57m~0.21(59.45% ~116.
RXE BAHJoH, diFEE #ZAEYL FAE FFEIC] AEFHJo
JD-SD3 #3A A7F 2A YEhde A& 40 & F
FAE 075~15Tm=E ASFHRT AAH o2 2580%~4055% R gho] &
= AtHTable V-7).

Table V-7. Comparison of observed and calculated water levels for 2003~
2009

) Observation | Computed Residual
Year | Observation Head Head Head(m) accuracy(%)
(EL.m) (EL.m)
JW-GS 1.09 0.94 -0.15 86.43
JD-SS1 1.02 0.84 -0.18 82.48
2003 JD-SS2 1.32 1.53 0.21 116.32
JD-SS3 2.14 2.28 0.14 106.35
JD-SS4 3.01 2.82 -0.19 93.83
JW-GS 0.94 0.78 -0.16 83.12
JD-SS1 0.93 0.78 -0.15 83.97
2004 JD-SS2 1.19 1.31 0.12 109.63
JD-SS3 1.86 1.88 0.02 101.24
JD-SS4 2.39 2.28 -0.11 95.57
JW-GS 0.83 0.72 -0.11 86.75
JD-SS1 0.84 0.65 -0.19 77714
2005 JD-SS2 0.92 1.11 0.19 120.65
JD-SS3 1.45 1.56 0.11 107.58
JD-SSs4 1.79 1.81 0.02 101.11

%2003~200549 (JD-SD1~SD3): w72 <1

T

=59] SR,

x AH



Year | Observation Obsﬁg?ltmn COII-Ing;(; o gzzldd(l:;; accuracy(%)
(EL.m) (EL.m)
JW-GS 0.91 0.79 -0.12 86.88
JD-SS1 0.91 0.74 -0.17 81.05
JD-SS2 1.11 1.24 0.13 111.92
JD-SS3 1.87 1.74 -0.13 93.08
2006 JD-SS4 1.84 2.03 0.19 110.62
JD-SD1 1.53 1.39 -0.14 91.08
JD-SD2 1.97 1.94 -0.03 98.56
JD-SD3 3.49 2.18 -1.31 62.44
JW-GS 0.85 0.74 -0.11 86.88
JD-SS1 0.90 0.73 -0.17 81.14
JD-SS2 1.22 1.27 0.05 104.00
JD-SS3 1.88 1.81 -0.07 96.29
2007 JD-SS4 2.02 2.12 0.10 104.84
JD-SD1 1.53 151 -0.02 98.69
JD-SD2 2.06 2.06 0.00 100.00
JD-SD3 3.87 2.3 -1.57 59.45
JW-GS 0.85 0.71 -0.14 83.52
JD-SS1 0.87 0.72 -0.15 82.75
JD-SS2 1.01 1.20 0.19 118.81
JD-SS3 1.70 1.69 -0.01 99.41
2008 JD-SS4 1.89 1.93 0.04 102.11
JD-SD1 1.40 1.27 -0.13 90.71
JD-SD2 1.86 1.87 0.01 100.53
JD-SD3 3.06 2.10 -0.96 68.62
JW-GS 0.85 0.72 -0.13 85.15
JD-SS1 0.84 0.74 -0.10 88.07
JD-SS2 1.08 1.23 0.15 114.15
JD-SS3 1.55 1.72 0.17 11091
2009
JD-SS4 1.99 2 0.01 100.60
JD-SD1 1.40 1.37 -0.03 97.73
JD-SD2 1.94 1.93 -0.01 99.40
JD-SD3 291 2.16 -0.75 74.11




Aty FFo wEt #ESFAe ALdrAY vndd ARAFT R*= 0721~
09672 YeElgen, RMSE 24§43 0118~05582 A& AT JD-SD39)
971 A&9 20069 ~2009d = ARAST 2 RMS7F w3 A EAEHJL
o, BARFYG] ¥F& L= JD-SD3S AL e #ZFFo= vug AR

9 2xE -0.19m~0.21, R?2=0.918~0.984, RMSE 0.09~0.1762 £2]5 o
FH9e e AAAEE Yl S AT 4 ATHTable V-8).

Table V-8. R2, RMS and R? and RMS excluding JD-SD3 for 2003~ 2009

T 2003 | 2004'a@ | 20052 | 20063 | 20073 | 20082 | 20093

R? 0.949 0.967 0.918 0.726 0.721 0.797 0.844
R? )

SD3 excl. - - - 0.929 0.984 0.945 0.957
RMS 0.176 0.118 0.146 0.481 0.558 0.355 0.284
RMS

SD3 excl. - - - 0.139 0.09 0.121 0.107

w3 RAAAY 2 oxrt A" F o RAAARFLS E3 20039 ~2009
dol| U3 S AEE AEAT 253x10°m/sec ~4.63x10°m/secE F ¥3.34x10°°
m/secd] FHAEEE A& F YA (Table V-9).



Table V-9. Hydraulic conductivity according to recharge rate

Year Recharge rate (m/d) Hydraulic Conductivity (m/sec)
200°] & 35x107 Horizontal K 463x10°
2003 20001 % 25x107 Vertical K 463x10™
200°] 3} 1.8x107 Horizontal K 260x10°
2004 200°] 4% 1.7x107 Vertical K 26010
2005 200°] 3} 1.7x10° Horizontal K 259x10°
200014 0.8x10° Vertical K 259x10™*
2006 200°] & 24x107 Horizontal K 4.05x10°
200014 1.7x107 Vertical K 4.05x10™
2007 200°] &} 2.2x107 Horizontal K 347x107
200°] 4 1.7x107 Vertical K 347x10™
2000] 3} 16x10° Horizontal K 258x10°°
2008 200014 0.8x10° Vertical K 258x10™
2009 200°] & 2.0x107 Horizontal K 347x10°
2000173 1.7x107 Vertical K 347x10™
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