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Abstract

The variation of groundwater level in Jeju Island is analyzed with the data of precipitation observed from 48 monitoring
post and groundwater level observed from 84 monitoring wells during 2001 to 2009. The groundwater level rises in summer
and falls in winter. The rise of groundwater level by precipitation is fast and small in the eastern region and slow and large in
the western region. However, the speed of fall during the period of no rain is slower in the eastern region than in the western
region. It tells that permeability is greater in the eastern region than in the western region. In this paper, we set up the base
level of groundwater and calculate recharge volume between the base level and groundwater surface. During the period, the
average recharge volume was 9.83<10°m” and the maximum recharge volume was 2.667 < 10'"m? after the typhoon Nari.
With these volume and the recharge masses obtained by applying the recharge ratio of 46.1%, estimated by Jeju Province
(2003), the porous ratio over the whole Jeju Island is 16.8% in average and 4.6% in the case of maximum recharge volume
just after typhoon Nari. A large difference in the two ratios is because that it takes time for groundwater permeated through
the ground just after rain fall to fill up the empty porous part. Although the porous ratios over the whole Jeju Island obtained
in this way has a large error, they give us the advantage to roughly estimate the amount of recharged groundwater mass
directly from observing the groundwater level.
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Fig. 1. Maps of monitoring stations for precipitation and 8 sections. Numbers for contour indicate altitudes above mean sea
level in meters. The monitoring stations for precipitation are 1 Gwaneumsa, 2 Sinjeju, 3 Odeungdong, 4 Jeju, 5 Jejusi,
6 Gujwa, 7 Dacheul, 8 Bonggae, 9 Jocheon, 10 Gyorae, 11 Sungsan, 12 Sungsangosung, 13 Sungup-1, 14 Sungup-2,
15 Sungpanak, 16 Songdang, 17 Susan-1, 18 Sinpyeong, 19 Tosan-1, 20 Pyosun, 21 Namweon, 22 Donnaeko, 23
Sumang, 24 Harye, 25 Hyodon, 26 Daecheon, 27 Beophwan, 28 Seogwuipo, 29 Gueok, 30 Daejung, 31 Sangcheon, 32
Saekdal, 33 Hwasun, 34 Gosan, 35 Gosan-2, 36 Geumak, 37 Donggwang, 38 Sindo, 39 Sinchang, 40 Eoeum, 41 Jeoji,
42 Cheonbakgoii, 43 Cheongsu, 44 Hanlim, 45 Nohyong, 46 Aewol, 47 Eoseungsang, 48 Hangpaduri.
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Fig. 2. Maps of monitoring stations for groundwater level and 8 sections for analyses. Numbers for contour indicate altitudes
above sea level in meters. The monitoring stations for groundwater level are 1 Samyang-1, 2 Samyang-2, 3
Yongdam-1, 4 Yongdam-2, 5 Ora, 6 Gonghang, 7 Handong-1, 8 Handong-2, 9 Handong-3, 10 Handong-4, 11
Hamduk-1, 12 Hamduk-2, 13 Gujwa-1, 14 Gujwa-2, 15 Gujwa-3, 16 Daecheul, 17 Sinchon-1, 18 Sinchon-2, 19
Sinchon-3, 20 Jocheon-1, 21 Jocheon-2, 22 Jocheon-3, 23 Pyeongdae, 24 Samdal-2, 25 Samdal-3, 26 Susan-1, 27
Susan-2, 28 Susan-3, 29 Susan-4, 30 Jongdal-1, 31 Jongdal-2, 32 Jongdal-3, 33 Jongdal-4, 34 Jongdal-5, 35
Hacheon-1, 36 Hacheon-2, 37 Hacheon-3, 38 Hacheon-4, 39 Gyorae-1, 40 Gyorae-2, 41 Gyorae-3, 42 Sinheung-3, 43
Gosung, 44 Jocheon, 45 Wimi-1, 46 Wimi-2, 47 Namwon, 48 Sinheung-1, 49 Sinheung-2, 50 Taeheung-1, 51
Taeheung-2, 52 Taeheung-3, 53 Yongheung, 54 Topyeong-1, 55 Topyeong-2, 56 Dongheung, 57 Mureung-1, 58
Sangmo-1, 59 Sangmo-2, 60 Ansung, 61 Sangye-2, 62 Hoesu-1, 63 Hoesu-2, 64 Jungmun-1, 65 Hwasun, 66
Mureung-2, 67 Yongsu-1, 68 Yongsu-2, 69 Hanlim-1, 70 Hanlim-2, 71 Wonjongjang-1, 72 Gosan-2, 73 Myongwol, 74
Gumak-1, 75 Gumak-2, 76 Bongsung, 77 Sangga-2, 78 Hankyong, 79 Sineom, 80 Jangjeon-1, 81 Hagwi-1, 82
Hagwi-2, 83 Aewol, 84 Nohyong.
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Fig. 3. Numbers of the monitoring stations for groundwater level to be used for analyses The maximum number of the
monitoring stations is 84.
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Fig. 8. Spacially mean groundwater level rise above the base level in Jeju Island (left vertical axis) and total recharge volume
between the base level and the groundwater level (right vertical axis) from January 1, 2001 to July 31, 2009.
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Fig. 9. The distribution of groundwater level rise above the base level in Jeju Island at the time of maximum recharge

volume just after the typhoon Nari in 2007.

20013} 2002 A 0lli= #5759 427 W] ¢Fal 2| s}
F97E 2 Ffjbrtoll st |ek=9]7} Wol W
7] Wizl 5 3iE WL Alkkgt Aol

20079 94 EiF ezt AU o] el ghoF
FulE E(Table 2) 7P FRu7t 2 492 ¥
o] 7P gl 7reoln 7P 2R o2 o]
7P 22 1ok T1Eut 3 ZAH(2:59 < 10°m?)
of| Tz et TSI E HH 6-10] 7P A
3tdo] 7H At 619 2] Bt R T 341
9] ek 4.5u}j0] o] 2=t A|H F=E2] AoV} WA

oFehel ol 6790 A5 Rl Zha FHst

£ 2L o,

Fople] WE(Fig. §) F5(Fig. 42 W
3} u|gesheh, Aol o2 ghopule] WS B of
B0 Z<eapo] B ol RRaZE F7hska 1
Folliz thes) Baol 447t thal A2k uhkA)
Rt 4 BolSo] HAo] olZm 747t A%
el Tha] Z7hath Au o garel B o
Fopulzh A3 7ol AL seli Thakiu)

7h 2eh. ik aepiu vk spat wheA] ve st

e

Table 2. Mean groundwater level rise above the base level, mean recharge volume per each grid (2.59 < 10°m?), and total
recharge volume in each section at the time of maximum recharge volume just after the typhoon Nari in 2007

Section Mean height above the base level

Mean recharge volume per grid (2.59 X 10°m?)

Total recharge volume

(m) (x10°m?) (< 10°m®)
1 9.04 2.41 0.90
2 9.56 2.56 2.71
3 6.89 1.84 2.75
4 7.45 1.99 1.05
5 14.23 3.80 1.71
6 30.94 8.26 6.67
7 2525 6.74 9.14
8 14.46 3.86 1.74
Mean 14.73 3.93 (Total) 26.67
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Table 3. Relationships between precipitation and groundwater level before and after heavy precipitation by typhoon Nari in

2007
Base Highest Time to - T L — L —
Section  Level level L, — 1L, highest level Tlrlléig?(l%w)eﬁ PrecE};té;ltlon m L w1y
(L) (£,) (7)) d ’ PT T,
1 23.76 36.75 12.99 11.4 90.3 439.0 2.596E-03  1.439E-01
2 11.35 18.26 6.91 7.6 102.3 495.4 1.831E-03  6.752E-02
3 1.39 6.65 5.26 5.7 104.8 363.8 2.524E-03  5.018E-02
4 3.30 7.80 4.50 7.6 101.4 392.7 1.515E-03  4.432E-02
5 66.42 88.29 21.67 10.2 100.8 440.0 4.828E-03  2.150E-01
6 17.14 33.00 15.85 7.9 44.4 218.3 9.244E-03  3.568E-01
7 14.32 31.78 17.46 10.4 76.8 282.0 5.927E-03  2.274E-01
8 4.18 11.06 6.89 12.5 98.8 508.3 1.084E-03  6.975E-02
Mean 17.73 29.20 11.44 9.2 89.0 3924 3.169E-03  1.285E-01
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