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ABSTRACT

This study is to suggest a few efficient ways of rainwater utilization, through monitoring and analyzing 143 rainwater
storage systems and 110 artificial recharge systems, which are installed in the recommended facilities by law, among the
rainwater harvesting systems in Jeju Island. In the case that catchment facilities are damaged, rainwater could be
contaminated by leaves and debris so that the rates of rainwater usages come to be lower. It is possible that contaminated
rainwater could contaminate artificial recharge wells or rainwater discharging out of the rainwater harvesting system could
result in flood and damage for the downgradient area. For maintaining high quality of rainwater and increasing rainwater
utilization rate, it is necessary to install screening facilities and purification plant functioning precipitation and filtration.
Also, in order to efficiently preclude the overflowing rainwater exceeding storage capacity, it is recommended to associate
rainwater storage tanks with artificial recharge well or infiltration trench facilities.

Key words : Rainwater harvesting, Rainwater storage, Artificial recharge, Infiltration trench.
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Fig. 1. The location of artificial recharge wells (Left) and rainwater storage tanks (Right).
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Fig. 2. Research facility for artificial recharge of overflowing stream water into the reservoir adjacent to Hancheon stream, Jeju-si.
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Fig. 3. Geological cross-section of artificial recharge wells in the Hancheon reservoir- I (Jeju Development Institute, 2010).

Fig. 4. The photos of running water on the rainwater collecting gutters at the Foundation Seed Production Center in Aewol-eup.
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Fig. 5. The photo of rainwater storage tank at Pyoseon-myeon.

Fig. 6. The photo of discharging rainwater overflow from storage
tank to stream at Hoecheon-dong.

Fig. 7. The photos showing discharge of harvested rainwater from greenhouse to road without rainwater harvesting facilities resulting in

flood at Hoecheon-dong.

Fig. 8. The photos of rainwater harvesting facility composed of storage tank and artificial recharging system (left) and artificial recharge

process (right).
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Fig. 9. Distribution map of annual average precipitation
calculated using the data collected from 54 rainfall observatories
(2006~2010).
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Table 1. Average annual rainfall by watershed (2006~2010)

Watershed Area (m?) Rainfall (mm)
Jocheon 126,804,354 1,998
Dongjeju 75,978,751 2,449
jej 0,4 1 2,31
Northern Junig]?Ju 90,466,08 319
Seojeju 90,126,153 2,221
Aewol 85,995,282 1,554
Subtotal 469,370,622 2,094
Hallim 142,408,061 1,552
Hangyeong 103,407,335 1,346
Western .
Daejeong 131,440,553 1,435
Subtotal 377,255,950 1,455
Andeok 63,126,573 1,801
Seoseogwi 83,500,817 2,018
Jungseogwi 106,932,308 2,559
Southern .
Dongseogwi 107,786,844 3,102
Namwon 134,239,267 2,865
Subtotal 495,585,810 2,572
Pyoseon 207,928,031 2,652
Seongsan 115,539,209 2,065
Eastern .
Gujwa 173,147,650 1,946
Subtotal 496,614,890 2,269
Entire watershed 1,838,827,271 2,139

o1V BB AP AT 5

2% A WA A Jeh, F-d fre] &
AR foET BEge] B A0 EAETHPark et
al., 2011a, b)

A3 splA B=29 A 5 A8EE 0] 831
At BAAFE BASE 29 1 mm HRE -
A= AAFoz 228.0~-278.6801H, 53] AR
Aol A At 272~278U 02 TR {ol nis) 49
Rt ot Aede AU 1~50 mm PIRE 75
LAYAGE 81.2-1284Y 2 S 851.1~1,390.2 mm
ofm, MR- FAA T fFAelA LT 7P AU
ok Eg 50~100 mm H|EF 39 HAYAFE FAF
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TSV Aggt 3547 A8E o, kA &
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Epd FA F9oA 12492 7R =l 100~200
mm "% 2 BHALE 08~9.6Y0)1, FrEe
95.5~1,376.8 mmZ EAE It 200 mm o) g &
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23T Table 2).

Table 2. Rain days and its corresponding total rainfall of 16 watersheds according to subdivided rainfall intervals from 2006 to 2010

R <1mm 1 <R <50 mm 50<R<100mm 100 <R <200 mm 200mm <R

Watershed Rain  Rainfall Rain  Rainfall ~Rain  Rainfall ~Rain  Rainfall ~Rain  Rainfall

days (mm) days (mm) days (mm) days (mm) days (mm)

Jocheon 2492 18.3 106.2 1,193.0 7.4 514.1 22 292.1 0.2 48.8

Dongjeju 2352 10.2 100.2 1,221.1 16.8 1,193.5 9.6 1,376.8 34 1,018.0

Northern  Jungjeju 250.2 19.9 107.6 1,106.4 54 367.3 1.8 2473 0.2 83.6
Seojeju 222.8 23.5 1284 1,390.2 8.2 581.7 4.8 657.3 1.0 330.5

Aewol 262.0 16.0 97.2 1,008.5 4.4 292.9 1.4 180.9 0.2 60.8

Hallim 2724 10.6 87.8 894.4 4.0 270.0 0.8 95.5 0.2 60.8

Western ~ Hangyeong 278.6 16.3 81.2 862.4 44 287.5 1.0 127.8 0.0 0.0
Dacejeong 2722 15.5 85.2 851.1 6.6 4423 1.2 148.7 0.0 0.0

Andeok 265.0 11.8 90.6 911.1 7.6 530.6 1.8 2413 0.2 444

Seoseogwi 250.2 19.1 103.8 1,029.9 8.4 584.8 2.6 339.0 0.2 42.1

Southern  Jungseogwi 260.6 15.2 93.0 1,094.0 82 564.8 32 375.8 0.2 69.4
Dongseogwi 260.2 114 91.6 1,072.4 9.6 655.0 3.6 4418 0.2 48.0

Namwon 261.6 8.1 91.2 1,139.0 9.2 604.6 3.0 361.5 0.2 49.9

Pyoseon 2344 16.4 1142 1,3029 124 867.1 3.6 484.9 0.6 137.5

Eastern ~ Seongsan 259.6 13.4 95.8 1,135.2 8.2 573.0 1.4 199.0 0.2 514
Gujwa 259.6 132 96.0 1,070.6 6.8 467.1 2.4 309.6 04 112.7

R = Rainfall
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Table 3. Annual average rainwater harvesting capacity for the 16 subwatersheds according to elevation for 5 years from 2006 to 2010

below 200 m 200~600 m above 600 m
Watershed Rainfall AARHC (m?) Rainfall AARHC () Rainfall AARHC (m?)
(mm) (mm) (mm)
Jocheon 1,738 5,162 2,295 6,816 2,839 8,431
Dongjeju 1,685 5,004 2,410 7,157 3,698 10,984
Northern Jungjeju 1,528 4,537 2,216 6,582 3,788 11,251
Seojeju 1,375 4,084 1,815 5,390 2,941 8,736
Aewol 1,339 3,977 1,775 5,271 2,100 6,237
Hallim 1,324 3,933 1,676 4,977 2,045 6,072
Western Hangyeong 1,326 3,939 1,502 4,462 - -
Daejeong 1,390 4,127 1,642 4,876 - -
Andeok 1,571 4,667 1,874 5,567 2,094 6,220
Seoseogwi 1,735 5,154 2,128 6,321 2,357 6,999
Southern Jungseogwi 2,067 6,140 2,473 7,345 3,152 9,363
Dongseogwi 2,159 6,412 2,960 8,790 4,069 12,084
Namwon 2,367 7,030 3,126 9,286 4,179 12,412
Pyoseon 2,285 6,787 2,707 8,040 3,847 11,426
Eastern Seongsan 2,061 6,121 2,155 6,400 - -
Gujwa 1,884 5,597 2,224 6,605 - -
Average 1,740 5,167 2,186 6,493 3,092 9,185
AARHC = annual average rainwater harvesting availability for the area of 3,300 m?
Table 4. Rainfall catchment capacity by precipitation (Unit : m%)
Catchment Rainfall (mm/day)
area (m?) 10 20 30 40 50 60 70 80 90 100
330 3 6 9 12 15 18 21 24 27 30
660 12 18 24 30 36 42 48 53 59
1,650 15 30 45 59 74 89 104 119 134 149
3,300 30 59 89 119 149 178 208 238 267 297
6,600 59 119 178 238 297 356 416 475 535 594
33,000 297 594 891 1,188 1,485 1,782 2,079 2,376 2,673 2,970
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