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Summary

In order to study recharge -characteristics of groundwater in the
unsaturated zones from the precipitation in temperate climate regions, 17
lysimeters were installed at the depths of 30cm, 60cm, and 80cm under
the ground, at a test site of Cheju National University in Jeju Island and
then oxygen and hydrogen isotopic compositions of soil waters were
monitored from November 2002 to November 2003. For the comparisons,
a precipitation collector was installed at a point of Ildo-Dong, Jeju City
and then the monthly collected precipitation was analyzed for oxygen
and hydrogen isotopes from June 2002 to December 2003.

Oxygen and hydrogen isotopes of the monthly precipitation have not
shown any particular seasonal variation owing to the both temperature
effect and amount effect, while deuterium excess value(d-value) has
shown the periodical seasonal variation that the value is high in winter
but low in summer.

From the analysis results of the isotopic compositions in precipitation
and soil water, it is observed that the oxygen and hydrogen isotopic
compositions of soil water reflect those of the precipitation of the study
area. On the comparison of isotopic compositions only on the basis of
the individual data of oxygen and hydrogen, it was not easy to estimate
the transmit time of the precipitation infiltration through the soil layers
to the specific depth, but when the aspects in variable values of the
hydrogen isotopes were closely monitored, the information of the time for
the precipitation to reach the specific depth could be obtained by

comparing the variation of the deuterium excess value.

_iv_



Based on the d-values of soil water, transit times of 2 and 4-5
months were estimated for infiltration of water through the soil layer to
depths of 30cm and 60-80cm. The transmit time to both the depth of
60cm and 80cm made few differences, because this layer between 60cm
and 80cm in depth consists of the geological medium which has very
high permeability.

No or little evaporation effect was observed in the soil water in the
study site and this can be used as a significant factor for the future
work that analyzes isotopes to study the recharge rate of the

precipitation in Jeju Island.
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Table 1. Grain size analysis data for study site soil.

Sediment
. Textural parameters
composition
Station Classification
Sand Silt  Clay Mean Sorting Skewness Kurtosis

(%) (%) (%) (Mz) (o) (SKy) (Ka)
51 5.63 44.22 50.15 M 6.97 2.37 -0.13 0.72

(0~45cm) ’ ’ ’ ’ ' ’ ’
52 26.30 45.77 2793 M 4,93 3.87 -0.12 0.92

(45~90cm) 7V ‘ S ‘ ' ' '

NOTE. Mz : mean grain size, o: sorting, Sk : skewness, K¢ : kurtosis,

sM : sandymud, M:mud
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Table 2. Isotopic data in the monthly precipitation of the study area.

Months §0 6D d* Precipitation
(%0) (%0) (%0) (mm)

Jun-02 -8.2 -58.1 75 119
Jul-02 -4.9 -35.3 3.9 496
Aug-02 -7.0 -50.0 6.0 357
Sep-02 -74 -47.3 119 144
Oct-02 -6.0 -34.3 139 112
Nov-02 -10.3 -63.1 194 18
Dec-02 -5.5 -20.0 24.0 102
Jan-03 -75 -37.1 23.1 56
Feb-03 44 -19.7 158 64
Mar-03 -6.0 -29.8 179 164
Apr-03 =28 -1438 8.4 121
May-03 -4.8 #38.8 4.6 284
Jun-03 -11.0 -81.8 6.2 202
Jul-03 -85 -60.3 7.6 362
Aug-03 -7.8 -55.0 7.8 245
Sep-03 =77 -53.0 8.4 330
Oct-03 -44 -181 17.2 38
Nov-03 -4.1 -94 23.4 113
Dec-03 =77 -325 29.1 20

* d=6D-8%6"0 (defined by Dansgaard, 1964)
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Table 3. Oxygen and hydrogen isotopic compositions of soil waters.

Lysimeter NO. #1  #1 #2 #2 #3 #4 # #  # #1  #1 # #8
Depth (cm) 30 30 60 60 30 60 30 30 60 60 30 8 &0
8%0 8D 80 8D §'°0 80 §'°0 D §'°0 D 50 §'%0 D

Date %) %) (%) %) o) (%) %) o) %) %) %) %) (%o)
2002-11-07 -7.0 -435 -65 -443 69 -64 -69 -435 -65 -421 -66 -65 -455
2002-11-15 -68 -421 64 -442 68 -65 -67 -422 -64 -41.0 -65 -65 -456
2002-11-22 -68 -414 66 -431 68 -66 -69 -416 -65 -416 -65 -6.7 -450
2002-11-29  -69 -40.6 66 -444 68 -67 66 -41.6 -66 -430 -66 6.7 -44.0
2002-12-06  -7.0 -40.8 -6.7 -434 69 -67 66 -40.1 -67 -429 - 6.7 -45.0
2002-12-12  -6.7 -39.9 6.8 -453 67 -66 66 -40.1 -67 -439 -64 6.7 -46.2
2002-12-19 66 -37.4 6.7 -440 65 -67 65 -357 66 -434 -64 6.7 -464
2002-12-26 63 -338 6.8 -442 64 -67 -63 -335 66 -431 63 68 -45.1
2003-01-02 62 -321 6.7 -435 62 -67 62 -314 67 -431 -63 69 -46.0
2003-01-17 60 -296 6.8 -442 62 66 61 -306 68 -431 62 69 -456
2003-02-03 57 -266 6.7 444 59 -66 -59 -287 66 -452 -60 68 -454
2003-02-17 57 -253 6.7 427 - - 59 -284 67 -423 - 68 -452
2003-02-28 58 -268 6.7 -41.0 59 64 61 -280 66 -455 60 6.7 -435
2003-03-14 60 -29.0 65 -41.1 59 -65 61 -303 65 -432 -60 -65 -405
2003-03-29 59 -30.2 66 395 - 62 60 -31.1 65 -415 58 64 -382
2003-04-12 -56 -266 -6.3 -383 57 61 -57 .-290 -63 -390 -56 -62 -353
2003-04-26 -56 -27.6 6.4 -356 58 ~60 56 -280 62 -359 -54 -62 -33.0
2003-05-03 55 -27.0 6.3 -346 55 -60 -54 -254 -62 -331 52 62 -30.1
2003-05-10 52 -266 62 349 52 60 51 -259 60 -326 -48 61 -299
2003-05-16 -50 -245 -61 -31.7 -51 -59 -50 -230 -61 -314 -48 -61 -31.7
2003-05-23 -46 -22.8 -62 -293 -48 -59 -47 -232 -60 -311 -47 -61 -298
2003-05-31 -43 -20.8 -59 -303 -47 -58 -46 -21.8 -60 -31.1 -43 -60 -283
2003-06-07 -43 -238 -57 -288 -44 -58 -47 -230 -59 -295 -42 -59 -268
2003-06-13  -51 -29.7 -59 -293 -49 -57 -49 -27.0 -59 -307 -45 -59 -27.1
2003-06-20 54 -331 -58 -298 -47 -57 -51 -301 -59 -31.3 -48 -57 -269
2003-06-27 -65 -41.9 -57 -287 - 55 -58 -347 -58 -289 52 -55 -264
2003-07-04 7.6 -52.2 -56 -318 61 -55 64 -449 -57 -328 -58 -55 -31.3
2003-07-12 -89 -644 -55 -333 -7.3 -55 -75 -526 -58 -327 -67 -54 -31.3
2003-07-18 -98 685 -59 -366 87 54 -85 610 58 -333 -76 54 -316
2003-07-25 -99 -726 -63 -389 92 -54 -88 641 -62 -336 -80 -55 -316
2003-08-01 -9.7 -70.0 6.0 -395 91 -57 -85 -620 -58 -339 -82 -54 -34.3
2003-08-18 -89 625 65 -41.1 -89 -61 -84 608 60 -360 -80 -58 -347
2003-08-30 81 -56.0 -7.1 -483 -82 68 -7.8 -550 6.1 -380 -78 62 -40.0
2003-09-15 7.8 -53.8 -7.1 -488 -79 -70 -77 -548 63 -402 -78 6.7 -46.6
2003-09-27 78 -54.2 -74 -488 -78 -75 -79 -551 69 -436 -79 -75 -50.6
2003-10-11 -81 -55.8 -7.7 500 -79 -79 -81 -555 -72 -468 -80 -79 -53.7
2003-10-25 80 551 - - 80 76 -81 -562 -72 -478 -73 -77 -543
2003-11-07 81 556 - - 77 -75 -82 -562 -74 -482 -79 -76 -544
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Table 3. Continued.

Lysimeter NO. #9  #9  #10 #10 #11 #12 #13 #14 #15 #16 #17
Depth (cm) 80 8 30 30 60 30 60 30 30 30 80
%0 D 8%0 sD 880 80 80 880 80 80 §'°0

Date (%) %) G %) %) %) %) %) %) %) (%)

2002-11-07 62 -393 -6.7 -447 -68 -67 -65 -67 -64 -69 -65
2002-11-15 61 -385 -6.7 -422 -67 -67 -66 -66 -65 -67 -65
2002-11-22 -62 -391 -6.7 -407 -65 -68 -64 -66 -65 -69 -66
2002-11-29 64 -390 -6.7 -402 -68 -65 -68 66 -66 -63 -66
2002-12-06 62 -402 -68 -408 -68 -67 -66 -66 -67 -69 -68
2002-12-12 -61 -374 -65 -389 69 -65 -67 -64 -66 -65 -63
2002-12-199 63 -394 -64 -368 67 -65 67 -65 - -65 -65
2002-12-26 64 -390 -63 -347 67 -62 -66 -64 -66 -65 -6.6
2003-01-02 -64 -405 -63 -339 66 -61 -67 -64 -67 -64 -66
2003-01-17  -64 -409 -6.0 -300 -66 -59 -68 -63 -67 -63 -6.6
2003-02-03  -65 -408 -60 -300 -66 -58 -66 -60 -66 -61 -65
2003-02-17 65 -424 -60 -283 - - - - - - -

2003-02-28 64 -419 -59 -293 63 -61 -63 62 -65 -62 -64
2003-03-14 - - - -65 -61 -63 -61 -65 -61 -65
2003-03-29 64 -388 -57 -301 -61 -61 -61 -60 -63 -60 -61
2003-04-12 63 -396 -54 279 -60 -58 -6.0 -55 -62 -58 -6.0
2003-04-26 62 -372 -54 =264 -60 -56 -60 -54 -62 -57 -59
2003-05-03  -6.2 337 -54 -2577 -59 -54 -59 -51 -60 -54 -59
2003-05-10 -62 -333 -53 -256 - 50 -57 -49 -62 -51 -57
2003-05-16 62 -324 -52 -253 -59 -50 -60 -48 -60 -50 -58
2003-05-23 61 -323 -50 -247 -58 -47 -59 -46 -59 -47 -55
2003-05-31 55 -302 -47 -233 -57 -42 -57 -46 -57 -47 -54
2003-06-07  -55 -300 -43 -232 -54 -46 -57 -41 -57 -48 -53
2003-06-13 57 -306 -44 -232 -52 -50 -55 -40 -57 -47 -53
2003-06-20 -59 -33.0 -45 -249 -52 -53 -56 -43 -56 -48 -52
2003-06-27  -61 -348 -49 -266 -52 -59 -56 -47 -57 -56 -51
2003-07-04  -58 -345 -53 -341 -54 -67 -55 -59 -58 -57 -50
2003-07-12  -6.0 -359 -62 -417 -61 -78 -58 -59 -57 -64 -50
2003-07-18  -62 -389 -70 -478 -67 -86 -60 -68 -58 -6.7 -49
2003-07-25 56 -327 -77 -551 -70 -89 -63 -74 -59 -76 -51
2003-08-01 58 -343 -81 -578 - 88 -65 -78 -58 -78 -53
2003-08-18 59 -360 -82 -591 -76 -87 -70 -78 -63 -79 -57
2003-08-30 64 -420 -82 -B86 -79 -80 -73 -78 -71 -78 -6.0
2003-09-15 65 -423 -79 -551 -81 -76 -76 -77 -67 -77 -63
2003-09-27  -6.7 -455 -78 -538 82 - 78 76 -68 -79 -69
2003-10-11  -6.6 -440 -80 -538 83 -79 -81 -77 -72 - 638
2003-10-25  -6.7 -442 -78 -526 -81 -79 -79 -74 -73 -77 -69
2003-11-07  -6.6 -443 -77 -522 -79 -80 -77 -77 -74 -77 -68
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Fig. 7. Seasonal variation of §'%0 values of soil waters.
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Fig. 8. Seasonal variation of 6D values of soil waters.

_23_



ANHAED BEFTe d-#k2 AU RlEsdE Sty ddHE 5SS
2 HolFETHFig. 9, Table. 4). 30cn ZololA A3 EFFol A= 20021
Hg5E d-gel F7hshs 2% melrh 20039 29 F7e] d-gho] Hx

AE ®olurt fadsts 4TS Folo] BojEnh o WIEEFES A

e 2980 HAAFHS Holy] wiitel A7 30em7bA HFsk=d oF 270
28FAES 4 4 9} 30emetE 2 60em$t 80em %
H

ALE 7t 24258 S74sk7] Al#

7F AAMe] Fasks A¥e Bt ol A7 60emet 80em zolE
ek 47E o)) AlRto]l AgaHS fvsk= Aolth 60cmet 80cm

Zolel A5t

ST

N
o
2,
>
i

O

W
L

of
&
>

\1
N
2,
)
L
N
0
o
=
o
i
S
rlo
Y

Ho
2=
_0|L
k=l
m
X
oX,
e
i
2
f
o2
5
1o
e
offl

o

1o}

1o ] w

.

EdTe] Atae 74 $994 245 Fig. 100 37 =Alstdh ob&
2 BluE 9eke] 19951 F-E] 2003 7kA] Al Fmell A fojxl Aol AbA
o FAEALE ARE o8t Aol AFATFe AESAT Aged
A (Local Meteoric Water Line)S 74 =A]3FA ). Fig. 1004 Al 74 3}

o wel EYs s A o] WSt gdS Ay R, SH A el A
shab g WEks e s9dh 4o Wststtrt v SAF R

Atk olf g FHUA A Wsh= 30em ZolollA 7HE WA Lot
270 ol ¥ At Fo 60emet 80cmoll A FAlo U= HE B F
g, ol ATAY BEdFo FAUL FA o] AA o wel B4

mm e
2
F fo ok
TR

rr

focs

oft
)



Table 4. Deuterium excess values of soil waters.

Lysimeter NO. #1 #2 # #6 #3 #9 #10
Depth (cm) 30 60 30 60 80 80 30
Date (%0) (%0) (%0) (%0) (%0) (%0) (%0)
2002-11-07 124 8.0 114 10.3 6.7 10.5 8.7
2002-11-15 12.6 73 11.7 9.7 6.6 10.6 11.5
2002-11-22 13.2 9.9 139 10.5 8.3 10.9 13.1
2002-11-29 14.6 8.4 11.0 9.6 9.2 119 13.1
2002-12-06 15.0 10.2 131 10.3 8.6 9.7 13.3
2002-12-12 13.9 9.0 12.6 9.7 72 11.7 134
2002-12-19 151 9.5 164 9.0 7.3 11.0 144
2002-12-26 16.6 10.5 16.9 10.1 9.2 11.9 157
2003-01-02 17.1 10.5 179 10.7 9.3 11.1 16.7
2003-01-17 18.3 10.5 184 115 9.4 10.3 182
2003-02-03 18.8 9.4 18.3 8.0 9.2 11.0 183
2003-02-17 204 10.6 187 8.4 9.2 9.3 19.5
2003-02-28 19.6 12.6 20.5 7.6 10.3 9.6 179
2003-03-14 18.8 11.3 18.6 9.0 104 - -
2003-03-29 17.2 13.3 16.7 10.3 13.0 12.0 15.4
2003-04-12 18.1 12.2 16.6 11.1 14.2 10.7 155
2003-04-26 17.1 159 17.0 13.8 16.7 12.7 171
2003-05-03 173 16.2 18.1 16.4 19.6 15.6 174
2003-05-10 15.0 14.8 15.3 15.8 19.1 16.0 16.7
2003-05-16 151 17.3 17.0 17.3 16.9 16.9 16.4
2003-05-23 14.2 17.3 14.8 17.0 19.0 16.1 151
2003-05-31 13.2 17.0 15.1 16.9 19.5 13.9 145
2003-06-07 10.8 16.9 14.3 176 20.6 12.8 11.0
2003-06-13 11.2 177 12.1 16.2 19.7 14.9 12.3
2003-06-20 10.2 16.3 10.7 15.8 186 14.3 114
2003-06-27 104 16.9 114 174 179 13.6 12.6
2003-07-04 8.9 129 6.3 13.1 12.5 11.9 8.1
2003-07-12 7.0 10.7 7.3 139 122 12.1 7.7
2003-07-18 9.7 10.9 6.6 13.1 11.5 10.5 8.1
2003-07-25 6.8 11.1 59 12.0 124 125 6.2
2003-08-01 7.8 8.7 6.3 12.3 9.0 11.8 6.8
2003-08-18 8.8 11.2 6.7 121 115 11.0 6.8
2003-08-30 8.8 8.5 7.8 11.0 9.6 9.5 6.9
2003-09-15 8.2 8.2 6.4 10.5 74 9.7 7.9
2003-09-27 7.8 10.6 8.5 11.7 9.1 8.2 8.9
2003-10-11 8.6 11.7 9.1 11.0 9.7 8.7 9.8
2003-10-25 8.9 - 9.0 9.6 74 9.1 10.0
2003-11-07 9.3 - 9.8 10.7 6.1 8.4 9.6
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