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Oxygen Fluctuation Monitored with High Frequency in a Eutrophic Urban Stream (the Anyang
Stream) and the Effect of Weather Condition. Kim, Sunjung, Myoung-Sun Shin, Jai-Ku Kim,
Jae-Yong Lee, Karpjoo Jeong', Buyoung Ahn?> and Bomchul Kim* (Department of Environ-
mental Science, Kangwon National University, Korea; Institute for Ubiquitous Information
Technology and Applications, Kunkuk University, Korea; *Korea Institute of Science and
Technology Information, Korea)

The variation of dissolved oxygen (DO) was monitored with high frequency by an
automatic data-logging sensor in a eutrophic urban stream (the Anyang Stream)
located in a metropolitan area of Seoul, South Korea. In general, DO showed the diel
variation of increase in daytime and decrease at night, implying that primary pro-
duction is a major mechanism of oxygen supply in this ecosystem. The fluctuation of
oxygen was determined by rainfall. DO depletion was most obvious after a rainfall
resulting in an anoxic condition for a day, which is thought to be caused by scouring
of periphyton and organic ooze at the stream bottom. Seasonally DO was higher in
winter and frequently depleted in warm seasons. DO depletion was often at a danger-
ous level for fish survival. Fish survey showed that little fish was living at the study
site and oxygen depletion may be the major stress factor for aquatic animals. From
the results it can be suggested that a high frequency monitoring of oxygen should be
established for the proper assessment of aquatic habitats and better management
strategy.
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2004; Goldman and Horne, 2008).
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winn and Knott, 1992; Lee et al., 2006a, b). < 3}
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Fig. 1. Study site in the Anyang Stream 1.9 km off the main stream of the Han River.
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Fig. 2. The seasonal distribution of temperature and DO
measured during daytime at a low frequency of 8
days interval in the Anyang Stream (data from
Korean Ministry of Environment).

Table 1. Seasonal distribution of average water quality parameters at the downstream site of the Anyang Stream (1999. 1
~2011. 5). (unit: mg L%, mean+standard deviation) (Data from the Korean Ministry of Environment).

Chlorophyll-a

Season BOD SS TN NH, TP DIP (mgChl m-3)

Jan.~Mar. 9.6(%3.1) 8.7(%5.2) 18.1(*+2.2) 12.3(+£3.6) 0.737(£0.240) 0.585(+0.268) 17.9(%12.0)
Apr.~Jun. 9.4(%+4.8) 20.5(+7.8) 9.9 (+2.5) 4.3(+2.4) 0.648(%+0.219) 0.379(+£0.113) 15.4(*7.1)

Jul.~Sep. 6.1(*+2.4) 20.8(*+17.1) 7.0(*1.8) 1.7(+1.5) 0.401(£0.088) 0.313(*0.095) 22.6(%29.8)
Oct.~Dec. 4.3(+£3.0) 13.9(%6.9) 11.4(£2.5) 2.4(+26) 0.557(+0.218) 0.445(%0.182) 7.7(x4.2)
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Fig. 3. Seasonal change of DO fluctuation in the Anyang Stream ((a) March; (b) April; (c) May 2010).
apmsh @A vlwA skl 39l SeBel Aok Akl met WESE S ook g Yox &
©r(2.0+£0.2m), §EAEE 39 14 o]Hel= 6~10 ZEA140] 9F7] WE o] 23mg0, Lt kA o)g)
mgo, L™*¢] WS Helur}t 79 Fof vtelxiA 4~8mg Ak, 7H Folli= (4 239, 49 279) F43] FHAaEkd

O, L] ¥4lE Hglom, 739 #]F (20104 3¢ 104,
349 149)0 = $-E2AAT) FA3] FF43F ) (Fig. 3(a)).
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Fig. 4. Seasonal change of DO fluctuation in the Anyang Stream ((a) March; (b) April; (c) May 2011).
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Table 2. DO fluctuation in the Anyang Stream on sunny Table 3. List of the number of fish collected at the study
days. site of the Anyang Stream.
DO minimum DO maximum Date
-1 -1
Day (mgO, L) (MgO.L™)  Apo Species 2009 2010

Time DO value Time DO value
Mar. 03, 2010 1:30 7.4 16:30 9.6 2.2

Nov.17 Mar.9 Apr.5 Apr.15

Mar.12,2010 800 7.5 1830 93 18 garfiss:;’:czl;r?sus ) 3 4
Mar. 13,2010 22:30 82  16:30 100 1.8 yp P
Muil cephalus 1 5

Apr. 24,2010 21:30 43 15:30 6.5 2.2
Mar. 28, 2011  22:06 0.0 16:36 9.2 9.2
Mar. 29, 2011  21:36 0.0 17:36 9.0 9.0 Total number of species 1 1 1
Mar. 30, 2011 0:06 0.0 14:36 9.2 9.2
Apr. 30,2011  6:30 05 10:15 7.8 7.3

Rhodeus uyekii

ol 77t Aol AMA] o1 QlE AR FRIFH. 43]

Al A 3R] 4%2] o fate] AAEHN oM HA =
NA = ZF 157RA ol B3}3te] o {7t A A8 o3
7S AAKSEAL Slet(Table 3).

QFeFAH e ATz AF7|HF s el F2 o
eht, 271" oz 7R9 Aol vehta gtk AR
745 Alell AbAT) FRashe A fU1E L9 5T B2
=X 23PN E3] Yehs Ao zA el 4
Hel w7153 nAE £21A7F 5571 o5 o
Aol f-EHozH o] AF7t FUshHe 3 sHelA A
A317+8 ¢k} (Kim et al., 2002; Roh et al., 2004; Kim
et al., 2006; Kim et al., 2007).
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SAIERAA $EARR] dF7] HARE 24 $rl
aho] 7p9-9] ofgfg WA ok 9 Fe AYste] £
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201039] e A7|Rd dF7] W Fo] FEd), o=
20119 393} 499] HA £&2A4% =7 0mgo, L7}
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A a7ro] JeR}7] A2FSled, 6ol = 2mg0, L 1 o)3l= 25 olefH o] AlAErl AAHoz IIET o3}
sobd o} fiz AJAh] olele B9l Aoz vl o) yEE ngon Hzst AR vehdA dgih o
(Figs. 3, 4). AR = ofF 2Ate] Az} ohobdl shpelol @A 59 mx AR2RE $7182) 4300 wel T3t
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