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ABSTRACT

This study evaluated monthly, seasonal and altitudinal changes of oxygen and hydrogen isotope compositions of wet
precipitation samples (n=238) that were collected for last four years from 7 altitudes (from 265 to 1,500 m above sea
level) in the Jeju Samdasoo watershed at the southeastern part of Jeju island, in order to examine the recharge
characteristics of groundwater that is pumped out for the production of the Samdasoo drinking mineral water. Precipitation
samples showed a clear seasonal change of O-H isotopic composition as follow, due to the different air masses and relative
humidity: 6D = 7.35"%0 + 11.3 (R?= 0.76) in the wet season (June to September), while 6D = 7.96'%0 + 9.5 (R*=0.91) in
the dry season (October to May). In contrast, the stable isotope compositions of groundwater were nearly constant
throughout the year and did not show a distinct monthly or seasonal change, implying the well-mixing of infiltrated water
during and after its recharge. An altitudinal effect of the oxygen isotope compositions of precipitation was also remarkable
with the decrease of -0.19%o (R*= 0.91) with the elevation increase by 100 m. Based on the observed altitudinal change,
the minimum altitude of groundwater recharge was estimated as 1,200 m above the sea level in the Jeju Samdasoo

watershed.

Key words : Groundwater recharge, Jeju Samdasoo watershed, Recharge altitude, Oxygen and hydrogen isotopes of
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Fig. 1. Distribution map of the Jeju Samdaoo and Samdasoo downstream watershed.

J. Soil Groundwater Environ. Vol. 26(3), p. 25~36, 2021



PIFAALE ol32 AT 2] A3k FF 54 AT 27

5000
800
Monthly ———South Korea
Jeju
Samdasoo watershed 4000
600 Annual === =5outh Korea
—=—=-Jeju o
- - - Samdasoo-Watershed 3000

)
g
Annual average precipitation (mm)

Monthly average precipitation (mm)

g

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Fig. 2. Monthly and annual average precipitation in the Jeju
Samdasoo watershed.

HE Fdthe] 9w uitiE Eenie] X1k wiE
SHIEE Y155l HIgle] 7]2o] =31 7wt 2|
Efdt}. ool USH A9 e 7S vehiH,
ALole WSHT 7o) AR =& s 715 Ho)
a1 ok 53], gkepite] APk EAAEETS wol A9
X T EE AMES £ U w8 Hiles ey, &
Z AEe Hir|eo] vl 780 po] Bol Wt

Lo

Legend

Water sampling
@ Precipitation
® Groundwater
@ Spring

AFAE7VEA, 2018).

ATFA AR ARG 799 200695 2020:714]
15971 7VdHS AR VAT - H=, AFs
THWVHISAIZE € dold; g, duet 4 s
ElE WA PEEEgn] g dlolH, AFT At
AR - we) a4 9 dlofE )l sk,
Bk 5,032 mmzA $eluetl A8 (1,287
mm)ll B3] 3.98), AF= AFH7IS2E(1,798 mm)ol] H]
3 2.0 Bom, Ao R 6-999] F5E Fo] 1d
Aake] oF 54%2 xpAJslaL glo] AdE Hapl & &
A& HAtKFig. 2). A= AT 7S B 23
AFAL7VEH, 2018), AR S 9.5£1.8°CE 71 o
a1, FARIAGL 13.440.4°C, AL 15.7+0.3°CEA]
aEo] W F3 L% zo)7} Yehdt)

3. 917 HHY

£ A7E sl A, Al 2 &35 AR AFHe
2016 3€HE 20199 11974 F 210 AHolA ©]
TR oM (Fig. 3), 24+ A HE= Table 13 2t &
T A AMFHAE AT FAAE A5AE s s 1A
(265 m)C ZHE] Pt 1A (1,500 mpell 23 1=EE

Jejulsland

Fig. 3. Sampling locations of precipitation, groundwater, and spring water.

J. Soil Groundwater Environ. Vol. 26(3), p. 25~36, 2021



3 .

(¢}

r:(o

28 AFE -

GELR

i

/KEH
JEd

g -

rd'

87 - 47T

r-[n

Table 1. Description of the sampling stations of precipitation, groundwater and spring water

No. Station name Type (ilt;ti(.if) Excavaglolil depth G(X;j’ Groundwat(e;l 3}/)(;l)mplng rate
1 R-01 Precipitation 1,500

2 R-02 Precipitation 1,200

3 R-03 Precipitation 1,000

4 R-04 Precipitation 750

5 R-05 Precipitation 630

6 R-06 Precipitation 441

7 R-07 Precipitation 265

8 GW-01 Groundwater 450 480 295 141
9 GW-02 Groundwater 630 630 381.6 -
10 GW-03 Groundwater 440 420 266.6 1,300
11 GW-04 Groundwater 467 410 317 1,500
12 GW-05 Groundwater 434 500 307.5 568
13 GW-06 Groundwater 461 431 315.3 100
14 GW-07 Groundwater 344 296 246 376
15 GW-08 Groundwater 415 400 262.9 150
16 GW-09 Groundwater 394 421 303.1 300
17 GW-10 Groundwater 390 390 310 359
18 GW-11 Groundwater 415 400 265.3 800
19 GW-12 Groundwater 335 325 246 1,080
20 S-01 Spring 913

21 S-02 Spring 565

* GWL : natural groundwater level (depth from the land surface)
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Table 2. Oxygen and hydrogen isotopic compositions of precipitation, groundwater and spring water from the Jeju Samdasoo watershed
during Mar 2016 to Nov 2019. §'0 and 6D values are given in %o

Sample 2016 2017 2018 2019
no. Aver. Max. Min. Aver. Max. Min. Aver. Max. Min. Aver. Max. Min.
1  R-01 0"%0 72 47 -10.1 81 81 81 68 68 -68 6.8 6.8 6.8
oD 4277 251 =709 440 440 -440 421 421 421 425 425 425
2 R-02 0'%0 70 40 98 76 16 -76 73 130 13 74 74 7.4
oD 397 -185  -659 398 -39.8  -39.8 433 433 433 423 423 423
3 R-03 0"%0 65 44 92 72 920 2 68 68 68 69 69  -69
oD 2360 -180 -62.4 371 371 371 2381 381 -38.1 367 367 -36.7
4  R-04 0'%0 57 42 80 62 62 62 54 540 54 54 540 54
oD 321 206 -522 318 -31.8 -31.8 325 3250 325 262 262 262
5 R-05 0'%0 59 42 -79 64 64  -64 56 56 -5.6 5.9 5.9 5.9
oD 314 -187 514 335 335 2335 330 330 -33.0 314 314 314
6 R-06 6'%0 56 -39 87 62 62 62 49 49 49 4.5 4.5 4.5
oD 2308 -169  -60.9 2339 339 339 291 291  -29.1 223 223 223
7  R-07 0"%0 5100 320 64 53 530 53 50 500 <50 5.1 5.1 5.1
oD 268 -114  -413 266 266 266 292 292 292 261 261 -26.1
8 GW-01 o0 730 -11 74 73 13 13 73 13 13 72 72 72
oD 432 421 -440 429 429 429 425 425 425 420 420 420
9 GW-02 "0 74 13 75 74 74 74 74 74 74 -74 74 7.4
oD 430 423  -435 427 427 427 429 429 429 427 427 427
10 GW-03 "0 75 74 5 75 75 5 75 95 5 74 74 74
oD 441 4277 450 441 441 441 435 435 435 429 429 429
11 GW-04 §'%0 74 14 75 74 74 74 74 74 74 74 74 7.4
oD 435 422 442 431 431  -43.1 426 426 426 422 422 422
12 GW-05 5"%0 73 71 74 73 73 3 72 920 92 72 72 72
oD 427 410 434 424 424 424 422 422 422 417 417 417
13 GW-06 "0 75 74 76 76 76 16 76 16 16 76 16 -6
oD 437 421  -44.8 439 439 439 438 438 4338 435 435 435
14 GW-07 60 70 69 -71 70 70 -7.0 6.8 68 -6.8 -6.9 6.9 6.9
oD 410 -40.1 422 406 -406 -40.6 394 394 -394 399 399  -399
15 GW-08 60 72 120 73 720 120 2 7.1 7.1 7.1 7.1 7.1 7.1
oD 424 419 432 421 421 421 410 410 -410 409 409 -409
16 GW-09 %0 - - - - - - - - - 74 74 74
oD - - - - - - - - - 423 423 423
17 GW-10 60 - - - - - - 70 <70 -7.0 -7.0 7.0 -7.0
oD - - - - - - 410 -410 -410 408 -40.8 -408
18 GW-11  ¢%0 7.1 69  -712 720 120 2 7.1 7.1 7.1 7.1 7.1 7.1
oD 423 404 436 420 420 420 418 418 418 410 -41.0 -410
19 GW-12  ¢%0 69 69 -70 69 69 -69 69 69 -69 69 69  -69
oD 403 374 414 403  -403  -403 397 397 =397 393 393 -393
20 S-01 0"%0 73 67 17 73 13 73 70 70 -7.0 -7.0 7.0 -7.0
oD 415 352 -463 410 -41.0 -41.0 383 383  -383 386 386 -386
21 S-02 0'%0 79 76 8.1 79 79 79 77 971 7 75 1.5 1.5
oD 479 458  -50.1 471 471 471 462 -462  -462 444 444 444
£ AT AA] A7 IRAE 3520 E vid 6 7+ & AR 2016~20173 Pl FHHEL(2018~201947)
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Fig. 4. The temporal variations of precipitation, relative humidity, temperature, 6'30, 6D and d excess values from the Jeju Samdasoo
watershed during Mar 2016 to Nov 2019.
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Table 3. Correlations among precipitation, relative humidity, temperature, 5'°0, 6D and d-excess values of precipitation samples during

Apr 2016 to Nov 2019
Precipitation R. humidity® Temp. 5”0 oD d excess
Rainy Dry Rainy Dry Rainy Dry Rainy Dry Rainy Dry Rainy Dry
Precipitation 1
R. humidi *0.32 1
. humidi
Y 052 014 1
'0.51 '0.53 1
Temp.
-0.15 0.61 0.50 -0.17 1
5% '0.02 -0.41 '-0.02 1
-0.07 0.33 0.64 -0.51 0.46 0.47 1
D .0.29 0.51 *.0.46 *0.83 1
-0.13 -0.10 0.50 -0.40 0.37 0.01 0.96 0.78 1
'-0.51 -0.21 -0.79 *-0.09 0.41 1
dexcess
-0.24  -0.57  -0.20 0.32 -0.09  -0.83 0.32 -0.50 0.56 0.02 1

a : relative humidity
b : both rainy and dry seasons
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Table 4. Estimated recharge altitude of groundwater and spring
water samples from the Jeju Samdasoo watershed

Inferred
No, Station Type Altitude  0'30 recharge
name (m as.l.) (%) altitude
(m as.l.)
1 GW-01 Groundwater 450 -73 1,404
2  GW-02  Groundwater 630 -74 1,464
3  GW-03  Groundwater 440 -7.5 1,508
4  GW-04  Groundwater 467 -7.4 1,456
5 GW-05  Groundwater 434 =73 1,382
6 GW-06 Groundwater 461 -7.6 1,538
7 GW-07  Groundwater 344 -7 1,218
8 GW-08  Groundwater 415 -7.2 1,326
9 GW-09  Groundwater 394 -74 1,470
10 GW-10  Groundwater 390 -7 1,258
11 GW-11  Groundwater 415 -7.1 1,312
12 GW-12  Groundwater 335 -6.9 1,196
13 S-01 Spring 913 -7.18 1,335
14 S-02 Spring 565 -7.79 1,661

5180 (%0) =-0.0019 x Altitude (m a.s.l)-4.64 (R2= 0.91) (4)
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