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Spatial and Temporal Dynamics of Turbid Water in Hypolimnetic Discharging Reservoir
(Andong), South Korea. Park, Jae Chung*, Seok Won Jung?, Jung Won Park? and Hojoon Kim?®
(Department of Water Resources Planning, Korea Water Resources Corporation; *Andong
Dam Office, Korea Water Resources Corporation; 2National Park Research Institute, Korea
National Park Service; *Korea Institute of Water and Environment, Korea Water Resources
Corporation)

The spatial and temporal variations of the high turbid water by a single event of
heavy rain (total 299.1 mm and daily maximum 99.4 mm) were studied in Andong
Reservoir, which has hypolimnetic discharges. Turbid water entered into the reser-
voir, was isolated from the bottom at the midreservoir and then passed through the
metalimnion as an interflow current in the lacustrine zone. Maximum turbidity was
290 NTU at 16 m depth of the midreservoir, but the initial turbidity showed about 10
NTU in the reservoir before the rainfall. Turbid water in the reservoir affected to
increase the withdrawal turbidity from the 3rd day after the rainfall, the maximum
turbidity was 129 NTU at 5th day after the rainfall. Turbid water that flew towards
the downreservoir distributed within 5 m above the outlet gate of the intake tower,
showing the maximum turbidity, and that was decreased in its thickness and con-
centration by discharging through the intake tower. It has taken 38 days until the
turbidity in the withdrawal reduced to 30 NTU, and 87 days to reduce the turbidity
to the way when it was before the rainfall, with the correlation coefficient of 0.96 and
0.97, respectively. Turbid water was withdrawn from the reservoir by entraining into
the intake tower as a form of the interflow, and not be settled down to the bottom of
the reservoir. Therefore, we assessed that the depth of the withdrawal was appropri-
ately positioned in Andong Reservoir, so as to withdraw the turbid water effectively
from the reservoir.
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Fig. 1. Location of the sampling stations (@) in Andong
Reservoir (SEO: Seobu, JUJ: Jujin, DOM: Domok,
MAD: Madong, NOS: Nosan, DAM: Andong Dam).
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Fig. 2. Schematic diagram of the hypolimnetic withdrawal in Andong Dam.
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Table 1. Hydrological conditions during June 8 to Sep-
tember 9, 2005 (n=95).

Rainfall Inflow OQutflow  W. Level
Item 3t 3ot

(mm) (m°S™)  (m*S™) (EL. m)
Mean+SD 7.1+16.0 66+110 32+19 143.2+4.3
Minimum 0 0.1 9.9 135.1
Maximum 99.4 697.0 150.6 147.6
Total 662.5 6,220.7 3,002.9 -
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Fig. 3. Daily variations of hydrological factors and withdrawal turbidity during the study period.

Table 2. Spatial and temporal chanages of the maximum turbid layers in the three zones, Andong Reservoir (SEO: Seobu,
JUJ: Jujin, DOM: Domok, MAD: Madong, NOS: Nosan, DAM: Andong Dam, T: turbidity (NTU), D: depth (m), H:
height (m) from the bottom of the reservoir).

2005
Zone Date  Jun.8 Jul. 5 Jul. 15 Aug. 5 Aug. 18 Sep. 9

Site T D H T D H T D H T D H T D H T D H
Upreservoir SEO 28 0 - 68 0 6 32 6 0 55 8 0 16 6 0 14/ 10 O
(riverine zone) JuJd - = - 9% 12 0O 79 16 0 44 8 10 11 20 0 59 16 O
Midreservoir DOM - - - 201 18 2 137 24 0 30 18 0 46 22 2 18/ 22 0
(transition zone)  MAD 9 10 10 219 16 10 131 18 12 45 22 10 34 22 10 21 24 10
Downreservoir NOS 8 10 20 290 16 18 108 18 22 49 22 18 32 24 16 28 24 18

(lacustrine zone)  DAM 10 10 28 196 16 30 79 18 28 47 21 25 31 22 26 27 24 26

o 9= ke Alejsleh(Table 2, Fig. 4A). % 5(2008) <) 749 19 75l of3) wAsglom, 79 49 F(749
o Als) AFolA B whsh el ebEme] f1el A 59)) Ealelx] HARl ARAH (SE0)E 52~ 68
34 (SEO)S ExelAe] 2Rl os) Avhe  NTUMSl] Rxz A SN mad pdse] &
Teheg 29l Jlow BE Agel % St % 9 TRl 2ANEE S Ao, el

€}
b =
AEA ke AT Te4E 09.4mme] A9RE B o FAAH QUL E3elA 22 NTU, A4 96
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Fig. 4. Spatial and temporal variations of turbidity in
Andong Reservoir during June 8~ September 9,
2005. Dark arrows and numbers on the contours
indicate the withdrawal depth and turbidity, res-
pectively. SEO: Seobu, JUJ: Jujin, DOM: Domok,
MAD: Madong, NOS: Nosan, DAM: Andong Dam
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Fig. 5. Variations of the withdrawal turbidity after the
rainfall (A) and before the heavy rain (B).
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