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Summary

A survey located surface water resources for cattle on the mountain grassland of Cheju
Island. Stereoscopic air-photo examination of 14°% of the 50,000 ha grassland belt, was followed
by field trip to identify dam, weir and off-stream reservior sites and useful river pool.

Desirable aspects of a good dam site are discussed and related to Cheju conditions. With
topographical considerations satisfied, basin porosity is considered the most limiting factor and a
list of soil offering the most likely self-sealing sites is selected from the island’s soil surey.

Of nine dam sites found, one could have three times the capacity of the largest existing dam on
the island.

Weir and off-stream reservior sites and the few springs and river pools worthy of attention are
also listed.

The authors then discuss water development on the grassland in broader terms. Choice between
surface storage, exploiting ground water of pumping water up from the coast, will depend on
relative costs-about which more needs to he learnt,

Representatives of interested organisations should pool available know!edge and determine a water
resource research and developme t: programme. This would collezt long term meteorological and
hydrological data; inve:tigate f:cling spring water and inserting hydraulic rams into the
existing reticulation ; investigate artificial seals for dams and highly silty soils as dam building
materials.

The partition of precipitation into runoff, evajoration and undergrouad sezpage could be
determined using river guages, automatel weathsr stations, and isotopic techniquss. Isotopes
could determine direction, flow rates and length of storage of underzround water ; assist borehole
location ; measure river flows and identify pipeline losses.
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Table 1. Cattle number

BfeA= duUgtel A &

PE= = £ T fsrlde B8 MEA
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WS HEMRBIWEME, 1976) fKeh= dull
P RS fHTstd BEAR REHEMe
19764 60, 7963890 4 FHHIFMBERE 19e6%F WM
4w HAZES 57,5043t 50, TI43ES A4, o
108, 2183 2 Mk 7THEMY FEEFHAME 180% 3
BmE 7HH A F (B 1 2)

Year Korean beef Exotic and crossbred becf Exotic dairy Total head
1976 44,929 15, 615 252 40,796
1979 38,566 29, 803 1,118 69, 487
1¢86 8,050 49, 454 50,714 * 108,218

* To include 21,418 cows in milk,

Table 2, Water repuirment of cattle (at present and future)

Water Water repuirment per animal per day Total per day (Tone)
1979 68, 369 beef animals X average of 40 1 2,735
469 cows in milk X ” 120 1 56
649 dairy follwers ” 301 19
Total 2,810
1986 57,504 beef animals X average of 40 1 2,300
21, 418 cow in milk ” 120 1 2,570
29,296 dairy followers ” 301 879
Total 5,749

ol L FEMAETHEEY WhE v S B WL
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B9 iz R 7Y BAAES 19794 2,810%
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Fig 1. Location of survay areas.
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Tabl2 3. Soll series best snited for dams and off-stream catchilents.

Bottom Two Herizons Drai Permea

% Clay % Silt Texture Stickiness Plasticity nage Dbility
High organic matter solls for catchments only
Gimyeong 25/rock 66/rock Sil/Bed Rock SS/rock SP/rock  Exc M
Hamo 17/35 59/56 SiL/SiCL SS/VS SB/VB w MS
Hangyeong 22/13 50/79 L /siL S /SS P /SP W M
Tho 44/31 49/60 SiC/SiCL SS/- SP/- P MR
Jungeom 23/22 68/73 SiL/SiL/Rock S /S SP/P w MR
Namweon 18/18 70/67 SiL/SiL SS/S P /P w MS
Pyeondae 18/26 71/70 SiL/SiL SS/8S NP/SP w MS
Topyeong 30/24 62/24 SiCL/SiL SS/S SP/SP w M
Relatively impermeable soils for dams founp a) Near the coast
Aweol 25/33 65/48 SiL/SiCl S /SS SP/SP Mw MsS
Dongui 29/31 58/58 SiCL/SiCL S /s P /P w MS
Donghong 40/54 45/42 Sic/C S /VS P /VP w MS
Gueom 28/rock 64/rock SiCL/rock S /- SP/- w M
Haweon 50/rock 46/rock SiC/Rock VS/- P /- w S
Ido 21/27 69/62 SiL/SiL S /s P /P w MS
Inseong 31/53 50/42 SiCL/SiC S /VS SP/VS w MS
Jocheon 29/rock 48/rock CL /Rock SS/- NP/~ Exc M
Mureung 45/38 50/57 SiC/SiCL VS/S P /P W 'S
Weolpyeong 26/29 60/62 SiL/SiCL S /S P /P ImP MS
Yeongrag 47/47 47/45 SiC/siC VS/VS VP/VP w A

b) Up to 250 meters approx. .
Daejeong 31/53 43/29 CL/CL S /s P /P MW S
Gangjeong 39/40 51/48 SiCL/SiC VS/VS VP/VP Mw \'A)
Haean 43/43 42/36 SiC/C S /S P /P Imp S
Udo 39/37 56760 SiCL/SiCL S /VS P /P w Vs
Yeongdang 27/28 33/30 CL /CL SS/S P /P Mw MS
Yonggang 48/47 47/45 SiC/SiC S /- SP/- Mw MS
Yongheung 57744 34/45 C /3iC VS/vVS VP/vP w VS
Yongsu 26/41 45/42 L /8iC S /S P /P Mw S
c) In or abive grassland area

Andeog 21/14 65/78 SiL/SiL SS/S SP/P w S
Gyorae 25/26 72/68 SiL/SiL 5§ /S P /3P w MS
Jeju 26/31 71/66 SiL/SiCL S /5 P /P w MS
Nongo 20/21 45/50 L /SiL S /- SP/- w MsS
Ora 21/24 63735 SiL/L S /S P /P w MS
Songag 29/26 45/64 SiCL/SiL S /S P /P w MS
Tozan 10/34 59/53 SiL/SiCL SS/8 SP/SP w MS

Abbreviations ;-
Texture : Si=Silt ; L=Loam ; C=Clay
Stickineee . S=Sticky ; SS=Slightly ; Sticky; V=Very.
Plasticity : P=Plastic ; S=Slightly ; V=Very ; N=Non.
Drainage : Exc=Excessive ; M=Moderate ; W=Well ; P=Poor ;
ImP=Imperfect ; S=Slow
Permeability : M=Moderate ; S=Slcw ; V=very ; R=Rapid.
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Table 4. Details of dam sites located
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Bk ASEEECl A2 tn Atk ol AE KB
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2) Earth Dam HRH

AEMES HRKEMEE $Hste] Earth Dam
kol WSttt FER HHME Fish Ao}

Area Grid Height of Length Throwback Approx.

Average basin Catchment Sealing
bed slope (%) Soil serizs area (ha) repuired

No. Ref. wall (m) (m) (m) Capacity
(1,000 tons)

1. 746452 4 105 193 14
or 7.6 138 280 45

3. 784431 é 160 350 56
or 13 240 615 320

4. 700370 —————— Unsurveyed — ————
6a, 445329 5 267 290 64
6b. 412306 5.25 115 300 30
7a. 365326 8 180 450 105
7b. 362328 6.25 72 240 20
8. 400349 4 100 66 5
10, 476406 3 68 200 10

1.3 Minag 19 Probably*

2.4 Topyong

1.8 Topying 145 Probably

2.6 Geumag
Songdang

2.2 Pyeongdae 276 Probably

1.7 Pyeongdae 32 Probably
Minag

1.8 Jungmun 26 Probably*
Topyong

1.7 Jeju ? May be not
Jungmun

2.2 Jungmun ? May be not-
Rock

é Jeju 21 May be not

Jungmun

1.7 Jeju 33 Probably not

* If constructed to maxXimum height will spill over ridge into next valley.
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Table 5. Weir sites located

BHE e KBt slo] No. 49 A% AEAR
gatch. EEY AMEE X85 2.2% UTZ &y
e IREEME BA 4%uch Ao f Mg 9
gt Bad Fen #EH).

3) Weir(i's0l) Hge

KRR BRI RIS KL Ho} Weir
¥ HEY + A& Wb #5d BEsd.

Location Grid Ref,

Approx. m?

Height of Length  Wall length Throwback

wall (m) (m to build (m) {(m)
la. 749, 435 Upto 1 35 8 70 400
1b, 758, 435 0.75 30 8 50 180
Ic. 762,438 200 e — e Minor site—————— =~ —— — - - — -—
2a. 767, 432 2 35 4 & 760
2b, 772,428 2 72 all 316 3,000+
3. 789,414 0,75 17 9 80 170
Possible minor sties at: “
6. 42,933 to 429,335 and 425,316
9. 443,379 and 451,376 and 453,376
10. 492, 393 4

Weirs) B9 el B/ 17mold &k 72me)
Aol sisied HEEAML 170m%N4 BA 3,000m°
2 AEFS HETHAM A4 BRES.
2 ol E Weirs] NSt #£41 85 Weirdt
HEY Xl oy Over-flow WMEY FKEES
ARSI LAKTS) TROZ MEwe ZHMol B
Mslol wd-Fol Ui, (A 2b)

Weirs] SEBME #BKEETO L B AE
olclol ¢ zloluh WAMAA BESE FAkE =
e WE KUALE #EAT. sl Weird [
MEEA g A EWsoot ¢ A& MEER A
of QL Eol ¥iMel Wal ulol kst —mmo
47 Ael opvieh HEKE B ket 27 A&
ESUE A4 EEG ¥Ho2 259, Weird
BEE HE SRS Bk B ole MY KEE

¥ol K, Hydraulic Ram¥ FIHE 59 #ti80]
A4 AL Pat XKL oA},

4) Off-Stream Reservoirs

Off-Stream Reservoiry KA wolx @#E
k24 Damst o] geke] flMiRe] =
ol WY ERAKBER o] MEY RrkHikel
2 7oz ndAcd, oF Off-Stram Reservoir:
Earth Dam3} o] ASfo =z BMEY 4 dow o
2e BRNLE BFRA Mt KUmHOE HAY
+E ek, 3 el 3 sl REFE RS HEE
k32 Fof BrKete HikE g

MEPRIhol BB Off-Stream Reservoire] 8¢
SHE %65 oo st ARG 35 MEY
2] ¥ ®Rsgc.
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Table 6. Off-stream sites located

Location  Grid Ref. Soil type Sealing required Type of structure
767,442 Songag/Gyorae Probably not Embankment depression outlet
4, 698,377 Pyeongdae May be not Ditto
5a, 694, 349 Jungmun Probably Tank dam
5b. 696,357 Jungmun Probably Tank dam
6a. 416,308 Jungmun Probably Enbank Depression outlet
6b. 417,318 Yongheung Probably not Ditto
9. 429,386 Ora Probably not ?

SPILf R SO0 Eol el 9l 17f5FTS B
#iyql Off-Stream Fpkiehr 11ERTE ¥4 ®RTTH
do] @S Ao (FEL SERT, S 51
B, BB 208RT, MAHK 1B ol AL 25
HEYY Skel EL £l @S Sl B

Table 7. Sizable pools located

HEtEe] wokoh (B, ®&, ¢, 8%, 42H)

5) River-Pool(EXX)

AEMEAA A KEHFl THEE Poold)
HEEEMS K73 2ch

fir (5 s

Location Grid Ref, Approx, m? Status
la. 744,435 25 ?
1b. 762,437 25 Temporary
3a. 778, 419 25 ?
3b. 782, 417 25 ?
3c. 781, 409 25 Permanent
3d. 784, 406 25 Permanent
6 and 9. — ~~——See list of possible minor sites in Table§, — — — — — — — —
10. 492, 393 50 . Permanent
4. 709, 363 350 Permanent
BES River-Pool H&ii: AFHol /iR E2¥ 4+ 4.
Aelek & 4 Ao 4HiEA CBT 709, 368452
HEY KEE XY + A& Aolet #ERADL. o N. # ®
& MRES Poolg —fEdol WK mMol =
2 MEMS FkEe 9:2hd Aoz wEL/KH BEZR  Fu®y 249 14% HESE 70Km?
EAstel Ef @ASAY Off-Stream Jykiol g7 Aol Tahoddl AES @stel &8 MMt #uo
Kt FAY 4 A& Aoz £rb. Off-Stream WRAKBBAEN A& # 0MEFTY [t &

Reservoire] R4 Hiled fizRRY FAL &3
BHEP Ao2d vexr B A FuA
L FAY A ERE kA xE —Bfy Poold

ZAG (FH BEPLT 15 10EHIR) Tk £
REbEd fEST 9o RESR: BEN
9+t
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K3l BEe] wTHest] (Personal Communication)
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