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Discharge Characteristics of the Chusan Spring, Ulleung Island
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ABSTRACT

The source of Chusan Spring water in the Ulleungdo is the precipitation in the Nari caldera basin, which permeates in the
Trachitic pumice and tuff area and moves downward, outflowing at the lithologic boundary between the trachyte and Nari
tuff. It is known that the discharge rate of the Chusan Spring is large enough to be used for the small hydroelectric power
generation, but the exact discharge rate and hydrogeologic characteristics have not been known. The discharge rates of the
Spring were measured 11 times, which ranged from 15,220 m*/d to 36,278 m/d. The discharge rates, measured by the
automatic level recorder, for two-year period, were 20,000~38,000 m*/d. The variation of discharge rates did not coincide
with rainfall event, but showed daily increases of 3,000~5,000 m*/d. The annual discharge rate excluding the
evapotranspiration and the surrounding stream discharge corresponded to 70.6% of the annual precipitation of the recharge
area. Therefore, meteorological observations at the Nari basin, rather than the Ulleung-do meteorological station, are more
appropriate to properly interpret the discharge characteristics of the Chusam Spring and the recharge rate of the basin.
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Fig. 1. Shaded relief image of the Ulleung Island (a) and location of the Chusan Spring with the hydraulic power station and two streams

(stream 1 and 2).
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Fig. 2. Geological map of the Ulleung Island.
Table 1. Monthly precipitations of the Ulleung Island for ten years
Year Jan. Feb. Mar. Apr. May Jun. Jul. Aug. Sep. Oct. Now. Dec. Total
2003 115.7 66.9 669 396.1 3235 2486 2858 2529 2028 35.0 532 1845  2,2319
2004  136.2 352 69.1 1128 1274 186.7 180.0 3984 3304 44.0 1521 183.0  1,9553
2005  101.1 597 1154 34.7 30.7 938 1773 775 4275  186.7 80.0 1284  1,512.8
2006 50.5 1027 659 1203 2362 725 5255 1764 1191 534 2305 1615 1,914.5
2007 85.1 655 1171 18.8 191.1 1425 126.7 955 3088 1812 1064 1193 1,558.0
2008 1835 163.6 51.0 432 892 1785 2240 1973 67.5 77.1 61.2 819  1,418.0
2009 1644 230 1194 1234 1725 713 300.9 91.0 136.8 36.1 2299 1474 1,616.1
2010 1829 131.6  110.0 58.0 1322 752 1678 747 1575 1465 27.0 1849  1,4483
2011 321.1 90.3 93.8 2145 72.6  308.1 98.9 553 193.0 94.0 844 1698  1,795.8
2012 189.8 935 1063 145 91 81.7 188.1 206  235.1 87.2 140 2134  1,777.1
Ave. 153.0 83.2 915 1267 146.6 1459 2275 1625 2179 941 1165 1574  1,722.8
AFEE A7 7, 8, 9¥olut ol WL ke ARl Axrt 035m PITE 0.6m depth X1H]
A k] 353%00 E8f(Table 1) 70% L) WS Z(Sixth-tenths-depth)S-, ZAAH 9] A7} 035m o
Aol wlgiM= A Holrh &5%2] 5d7H2006~ o 78-t~= 238 (Two-point method)& ©1-8-3}%H(Rantz,
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259 AFYF HAHAHS 2557emE GEHA Uk
(KIGAM, 2012).
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Fig. 3. The scenery of Chusan Spring submerged in a reservoir (a) and flow velocity measurement at the point of the Chusan Spring after

drain (b).
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Fig. 4. A simplified geological section showing the underground
flow mechanism of the Chusan Spring.
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Table 2. Results of flow velocity and calculated discharge of the Chusan Spring measurement

. depth revl vl rev2 v2 Ave. v distance Q
Date point
(m) (30 sec) (m/s) (30 sec) (m/s) (m/s) (m) (m®fs)
8/28/11 0 0.04 24 0.069 0.069
1 0.13 85 0.192 0.192 0.2 0.0022
2 0.32 63 0.147 0.147 0.5 0.0191
3 0.52 82 0.186 85 0.192 0.189 0.5 0.0353
4 0.68 69 0.16 113 0.245 0.202 0.5 0.0587
5 0.75 151 0.316 20 0.06 0.188 0.5 0.0698
6 0.78 138 0.292 34 0.089 0.19 0.5 0.0724
7 0.63 83 0.188 57 0.135 0.162 0.5 0.0627
8 0.49 97 0.216 59 0.139 0.178 0.5 0.0475
Total 0.367

revl: revolution at 0.2 depth, v1: flow velocity at 0.2 depth, rev2: revolution at 0.8 depth, v2: velocity at 0.8 depth

point 0, 1, 2: revolution and velocity at 0.6 depth

Table 3. Results of the 11 discharge measurements at point A, B, C, D and E (m?/d) of the Chusan Spring

lﬁi“r‘i 821/10 12118 30511  5/15 8/28 1013 1125 32112 522 7131 8/22
A 9722 4,969 7392 19,783
B 16049 10251 13332 12,436 16495 12,436
C 16849 8248 17,732 15407 17,731 11302 39617 20300
D 1,892 1492 2,280
E 20,718 34539 31,708 29,093 27,515 31,954 25,892
A+B 25771 15220 19,828 36278

A: Overflow, B: Hydraulic power station, C: A+stream 2, D: Stream 1, E: Direct measurement at the Chusan Spring (Total discharge)
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