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Fig. 1. A map showing the sampling stations in the Dae-
chung Reservoir. (St. 1: Chudong site, St. 2: Hoi-
nam bridge site)
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to November 1998 (Station 1).
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Vertical profile of water temperature (°C), DO (mg 1-1), pH in the Daechung Reservoir during the period from May
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Fig. 8. Vertical profile of water temperature (°C), DO (mg 17!), pH in the Daechung Reservoir during the period from May

to November 1998 (Station 2).
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Table 1. Monthly variations of nutrients during the period from May to November 1988 in the Daechung Reservoir (S:
Surface, M: Middle, B: Bottom) (unite: uM 1-1)

NO;-N NO;-N
Station Layer May Jun. Jul. Aug. Oct. Nov. Mean May Jun. Jul. Aug. Oct. Nov. Mean
S 1.891 1.698 1.356 1.460 1.470 0.978 1.476 0.020 0.024 0.027 0.002 0.011 0.014 0.016
1 M 1.488 1.720 1.235 1.336 1.501 0.823 1.351 0.019 0.023 0.028 0.001 0.028 0.014 0.019
B 1.507 1.600 1.208 0.765 1.607 0.570 1.210 0.025 0.030 0.028 0.005 0.030 0.012 0.022
Mean 1.629 1.673 1.266 1.187 1.526 0.790 1.345 0.021 0.026 0.028 0.003 0.023 0.013 0.019
S 1.306 1.814 1.195 1.262 1.557 0.927 1.344 0.017 0.041 0.028 0.008 0.010 0.013 0.020
9 M 1.514 1.874 1.289 1.458 1.648 0.808 1.432 0.030 0.026 0.044 0.008 0.015 0.013 0.023
B 1545 1795 1.322 1.181 1.607 1.154 1.434 0.029 0.005 0.001 0.021 0.012 0.037 0.018
Mean 1.455 1.828 1.269 1.300 1.604 0.963 1403 0.025 0.024 0.024 0.012 0.012 0.021 0.020
NH,*-N PO4'—P
Station Layer May dJun. Jul. Aug. Oct. Nov. Mean May Jun. Jul. Aug. Oct. Nov. Mean
S 0.038 0.045 0.052 0.002 0.021 0.005 0.027 0.009 0.012 0.001 0.006 0.005 0.007 0.007
1 M 0.056 0.035 0.040 0.039 0.056 0.023 0.042 0.012 0.001 0.012 0.028 0.003 0.023 0.013
B 0.118 0.065 0.028 0.049 0.125 0.017 0.067 0.005 0.001 0.001 0.031 0.014 0.006 0.01
Mean 0.071 0.048 0.040 0.030 0.067 0.015 0.045 0.009 0.005 0.005 0.022 0.007 0.012 0.010
S 0.003 0.045 0.004 0.021 0.021 0.011 0.018 0.006 0.004 0.002 0.008 0.005 0.008 0.006
9 M 0.172 0.025 0.040 0.058 0.056 0.005 0.059 0.011 0.002 0.001 0.032 0.021 0.007 0.012
B 0.109 0.016 0.004 0.058 0.090 0.023 0.050 0.005 0.009 0.014 0.015 0.037 0.011 0.015
Mean 0.095 0.029 0.016 0.046 0.056 0.013 0.042 0.007 0.005 0.006 0.018 0.021 0.009 0.011
TN ' TP
Station Layer May Jun. Jul. Aug. Oct. Nov. Mean May Jun. Jul. Aug. Oct. Nov. Mean
S 4481 3.384 4.800 4.681 4.481 4.197 4.337 0.335 0.349 0.170 0.204 0.175 0.245 0.246
1 M 3.532 5.238 4.900 4.538 4.465 4.126 4.467 0.330 0.361 0.187 0.380 0.634 0.198 0.348
B 4.872 5.693 4.773 4.555 4.482 4.010 4.731 0.339 0.346 0.173 0.381 0.222 0.213 0.279
Mean 4.295 4.772 4.824 4591 4476 4111 4512 0.335 0.352 0.177 0.322 0.344 0.219 0.291
S 4.090 4.974 4.813 4.557 4.329 4.107 4.478 0.376 0.356 0.181 0.192 0.193 0.188 0.248
9 M 3.532 5.731 4.814 4331 4.343 4.179 4.488 0.496 0.352 0.201 0.350 0.549 0.172 0.353
B 4983 5.541 4.820 4.475 4.371 4.162 4.725 0.421 0.589 0.235 0.803 0.369 0.215 0.439
Mean 4.202 5415 4.816 4.454 4.348 4.149 4564 0.431 0.432 0.206- 0.448 0.370 0.192 0.347
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Table 2. Monthly variations of chemical and biological factors during the period from May to November 1998 in the
Daechung Reservoir (S: Surface, M: Middle, B: Bottom) (unit: pM 1-1)

TDN TDP
Station Layer May Jun. Jul. Aug. Oct. Nov. Mean May Jun. dJul. Aug. Oct. Nov. Mean
S 4425 3.232 4.792 4.633 4.417 3.092 4.099 0.318 0.330 0.170 0.201 0.167 0.154 0.223
1 M 2919 4.746 4.784 4.533 4.417 2.794 4.062 0.316 0.327 0.175 0.155 0.220 0.145 0.223
B 2919 5.617 4.700 4.249 4.377 2951 4136 0.318 0.327 0.175 0.266 0.233 0.177 0.249
Mean 3.421 4.532 4.759 4.472 4.404 3.006 4.099 0.317 0.328 0.173 0.207 0.207 0.159 0.232
S 3.198 4.368 4.561 4.419 4.238 3.707 4.082 0.319 0.327 0.178 0.163 0.179 0.179 0.224
9 M 2.249 4.519 4.790 4.186 4.369 3.905 4.003 0.324 0.326 0.181 0.204 0.213 0.158 0.234
B 4927 4.936 4.661 4.261 4.334 4.130 4.542 0421 0.409 0.187 0.148 0.187 0.214 0.261
Mean 3.458 4.608 4.671 4.289 4.314 3914 4.209 0.355 0.354 0.182 0.172 0.193 0.184 0.240
TOC Suspended solids (unit: mg 1-1)
Station Layer May dJun. Jul. Aug. Oct. Nov. Mean May Jun. Jul. Aug. Oct. Nov. Mean
S 1673 1.695 4.249 3.463 3.120 4.260 3.077 2.00 - 2.55 13.50 4.00 4.25 4.38
1 M 1.626 2.203 4.440 3.186 2.799 3.618 2979 4.00 200 280 7297 200 425 14.67
B 1.148 3.029 1.572 4.838 1.849 4.750 2.864 1.00 4.00 4.65 7200 875 23.46 18.98
Mean 1.482 2.309 3.420 3.829 2589 4.209 2973 233 3.00 333 5282 492 10.65 12.68
S 2.049 2144 2.445 2.784 1.944 1951 2220 3.00 167 595 767 360 375 411
2 M 1.602 2.111 2.884 2618 1.852 38.045 2352 1.00 2.00 830 26.50 7.40 4.00 8.20
B 0.569 1.272 3.617 3.853 3.210 1.906 2772 2.00 267 9.00 165.00 4550 25.63 41.63
Mean 1.407 1.842 2982 3.085 2.335 2.301 2448 167 211 7.75 66.39 1883 11.13 17.98
Chlorophyll-q (unit: ug 1-%) Heterotrophic bacteria (unit: CFUml-1)
Station Layer May dJun. Jul. Aug. Oct. Nov. Mean May dJun. dJul. Aug. Oct. Nov. Mean
S 18.7 34 5.3 60 478 13.8 158 10 9 245 13,500 2,450 575 2,798
1 M 221 31 108 4.0 4.8 12.7 9.6 335 335 1,780 11,500 1,600 895 2,741
B 62 41 129 2.3 2.5 16.6 7.4 515 515 580 46,000 10,550 2,700 10,143
Mean 15.7 3.5 9.7 41 184 144 109 286 286 868 23,666 4,866 1,390 5,227
S 85 69 40.7 130 296 101 18.1 180 180 240 6,000 3,650 840 1,848
9 M 29 84 650 1.7 22 130 155 1,380 1,380 1,120 54,000 2,250 915 10,174
B 1.3 08 7.5 11.7 4.6 12.7 6.4 560 350 950 258,500 4,850 6,850 45,343
Mean 4.2 54 377 88 12.1 11.9 134 706 637 770 106,167 3,583 2,868 19,121

4440uME F& FE wolt) 8Uel ob2 aside o APAA W@AFe] W ok AW LANE ¥F

wh A ZellM e 2318 4.838uM=2 HuAE vepigl
v}h 1094l 8¥ R} )8 syt 1149 9497 7}
T e e Byg A HEE B 224 5
9,74, 1090 AMFoz ZA5F pxrt FolyAL, 6
¥, 89, 11¥ell= 2318 AZelM 2 FE 2
A 2014 oY wste AR 19 D3 F, 5497 H
F713te 84l A E Hilew, o] F 119714 A
FAA A WsE B 54U 6del B3elA &
L FES B, TR 109744 2313 AFe=
ZeE =7 Folth

14. 2553

2220 ke FHA 1.00mgliGY, Y 19 3
I A 29] AF)ellA 23 165.00mg 171 (8, A 2

1.00~72.97mg1128] W=z 372 12.68mglle]gct
2 w3E v 595 7974%] 1.00~4.65mg 112
Wz 2 7He Holtly), 8Yo] HF 52.82mg 11E
2z7}slgdch. 1094 2.00~8.75 mg 1"12 7tA3t o7}
1196 ozt Zrlsldch A2 Y JdF 23Rg
oA L S veplideh AR 204 9%
1.00~165.00 mg 1"12] #Hjg o, HF 17.98mg 1-12
Al AR 185 o7 2 S v 4 d3tE B
| A 19 w2 5YRE T97HA] @2 FEA|
ot A4 Z7)sleol, 89l Hit 66.39mg1TtR F 31X
E 2o} 1093 114} 747t w17 18.83mglt, 11.13
mg o2 Hx ztAdgdH fAEE B ®23EG
AZoM GF 2 S el AA 15 2L S
73 vehliglek
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15. Chlorophyll-a

Chl-a¢¢} =& HA 0.8puglt6Y, AA 29 A2
oAA I 65.0ug 17 (7Y, A 29 F3 A WY
Fo] w$- Foh AAH 1edME dF 2.3~47.8uglte
WeZ HF 11.0ugllolglth E3oA 1090 H 1A
478 ug 1" Bgon, 593 1144 77 18.7ug 17,
138 pug 1"1& BT, 6YRE 8U7IXE ¥5F e
Boot 3329 9 W3R 799 238 A9
FAFIA . 5ol AFolM B2 FFHET 18~1/4
Az Fe yrgon}, 7493 1190E 238 A ZedA
o & 28 2yth A 20ME 0.8~65.0ugl 1
Pz HF 184pglile|glen, A4 189 F=44
= ¥3 AT TEE U E3eA] 78 40.7pg1?
2A 7 w0eH, 8¥e Frassicisl, 1099 29.6
ug 12 718 ¥, 1146 |4 Fradte A% 5
29 793 1194 Z+7}F 65.0 ug 1Y, 13.0 ug 1S
JeRIQ R, U A ARl E 1.7~8.4pg 1712 A
ot Aol M 593 6ol wi$ 32 e e
o, 7492E 1149747 4.6~12.7ugl 18] HYE By

16. 4 EERIE W&F

ABEFAE HEFL A 2.5Xx104cells/l (8Y, A
A 18] 22 M AT 7.5x108cells/l (6, A 19 =
Z27HA oF 300vRe] & WEE Mylow, U5 HF
1.6 X 108 cells/1©] &1} (Table 3). A 1904 54} 6]
H23 Z2A 2.8~T7.5x106cells1®] P& By
on, 795} 894 W& HE2FE Holthr} 1199 = -
Z . A2 A 1.1~2.0x 108 cellsNe] A& vhehfo]
4 wisteRtel FTh A 29 BFdM OF
1.1~3.3%x 108 cells/19] A& el sl 3604 5
AEE 79714 1.0~3.6x 108 cells/19] LS B
u, 89 RE 1197kA)E= 1.3~4.8x 105 cells19] F2 3k
2 BT A 2o A 8Yel] 6.5x10%cells1E BY T, 1}
2] Dol 24~7.9x105cells12] W )i}

17. Heterotrophic bacteria

E 244 AlF % #A 9CFUml (64, A
18] E2)d|A] F 3 258,500 CFUmlI (8%, A4 29] #
7R W3Eo] w9 3ok AAH 1904 4 wskE
23 54RE] 797HA] A4 Feobx 8] 11,500~
46,000 CFUml 1o 2 =7 Z7}sl9ch 1096 8¢ w
o} A3 7Hasle 1,600~10,550 CFUml-1o| 3] o,
1140 o2 F& 575~2,700 CFUml 1o] it} $A1 M 2.
B 790 F3eAM 2 58 H AL Adshd A
R oz AZA F& 48 Jepidoh FA 244
Q3 180~258,500 CFUmI-1¢] W=z 7 19,121
CFUml 124 A4 18 I8 & & v 9y
Wle vy Ay 13 vl 2 593 64 Ao 2
2 & Boltr} 7He| H# 770 CFUml 1o]$+. 84
= w2 22 A=A Z2+ 6,000 CFUmlY, 54,000
CFUml-1, 258,500CFUml-12 2 ¥# 106, 167 CFUml"!
$ 2o "3 L £ 104olE Y 3,583
CFUml oz 8¥¥c}l P3| Ygton 11dd = HF
2,868 CFUmI"124 ©]€ golzich $4Mz Rw 59
FE 7971A] F3olA 33, 8YRE 119744 A
FAM ¥ g veble A 15 G2 Askelqloh

I &

E Gl $£293Fe] A 13} 2004 547 6
o, 3 244 TYHE] 8¥U7HA] 10~20 mPFol| Z
PR 590 A 19 £2%3E FHA= DO
1.lmg 1Y, pHE 0.3 Z4slgod, 69 % DO 2.4 mg
I, pHE 047} Ztastgle A 200 29352 7
A=z 544 DOX= 1.3mgl?, pHE 0.2, 6¥¢] DO= 2.2
mg 17}, pHE 0.60] 27} ZHAsidw. 783 8= o
£ 742 DOE 23mglie 22mgl! pHE 0.1
0.80] 77t 7raAste] A&7 £3e] Ao I3 £
ZAME Al 1991, 1992 2% A 10mul 2ol A 4=
22 o] A o (BRI FAE 1992, 1993),
1993 8YHE] 10474 A 1A 20fFo] 58

Table 3. Monthly variations of phytoplankton standing crops in the Daechung Reservoir

Surface Middle Bottom
st. 1 st. 2 st. 1 st. 2 st. 1 st. 2
May 3,020,548 1,098,920 2,777,316 1,639,735 2,020,408 279,877
June 7,526,642 1,809,077 3,612,422 1,748,707 665,047 398,139
July 406,930 3,311,537 1,012,072 4,629,444 797,577 785,456
Aug. 759,951 2,728,291 24,935 222,694 155,699 65,371
Oct. 4,212,378 2,689,904 268,311 129,298 130,020 244 444
Nov. 1,337,851 1,820,000 1,067,123 479,808 2,019,472 553,896
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Fig. 4. The relationship between phytoplankton standing
crops and chlorophyll-a in the Daechung Reser-
voir (upper; St. 1, Lower; St. 2)

2% 7A= DOS} pHYl WA Fase Ay mwA
g 4HA slok

2ol QoA 429 FopaelE Fashe Am2a
29, 244, 4529 4, FYEEF A43 (Vollen-
weider 1968; Forsberg and Ryding 1980; Heiskary and
Walker 1986). ¥ 742 19803 ¢] FU3 FA
A% WYY 25 F94 Ad ot A7 ALEA
1983; uk3l o] 1986), 1990\ Fulo|Z &Hzj7iA] 2
ok} Al HA3tT qiTh(9t 2 1995; o] 5 1995;
7] 5 1998; o] 1999; Al ¥ 1999; ¢ & 1999). =,
Forsberg®} Ryding (1980)2 &<l 0.100mg 17! o]A}, 3
A4 15mg 17 o] eld FHejoF FHejetz AAEL v},
2 ATl FA% AL b sojoks 430
2t} Vollenweider (1968)e)] wt=™ chl-a¢] =7} 25
ngl-t o] A& Heodofst sdon A A3 v}, 199349 8Y
Tl 7] 1995), ¥ A9 7Y 109l = Hodoks}
A& el odc}. &3 Heiskary and Walker (1986)2)
718 10ugl? ooz 19903 Fulo]lF ZJ1-EHE
ALE AYgH(o] 1999), 2E AFAFoA Fojokz}
$28 JojA 1T 213%lch Heiskary and Walker (1986)%=
Fe3ok3 71EE FHE 1.5m o)3tYd w2 AT v},
£ dFAME 8kl AA 157 20]M A7} 0.3me} 1.4
mE BE9& ¥ e ARSI olAE viele
o]9] 71&L AN A HLFHA Aot F, 919 3
7 24% 25 Redokst WA Fodg £EUH
Hlate] Bz dR zAGS AlHsly FgHez
2.0mE JIA U

T AxPAEE veldle AEEgaE &Y
Chi-a F=¢] #AE HAXNHA FPA$LE F3949
(Fig. 9. A4 18] AZMe ARAS7) 0.70872 A
G4HE Byen, 3574 EZFAME oJig @
0.47275} 0.3867% 27+ ngdr) 2o F2 AMTA
& 649 AAG 1A AEBEFIE JEFE 75X
10%cellsl-12] djAY-& B¢l o} Chl-a2| ZHE 3.4ugl?
o2 S ygoint ol Mzl =77} wig AL R
5 5 Microcystis spp.9} Anabaena spp.8|l 7} e}
dEos ohch A 29 233 F2604 A2 S
2E AL Chl-ad FA:= AY4IE ¥glow
5= 474 0. 75595”]’ 0.6837°]314. &, W3 Al ¥
E33E dEF] ¥ W Chl-a?] $== ¥ o
4 AT AEEITE Q2D Chl-ad] S= A
ofell At JANEH, ol F 229 A9 F=st
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Abstract - In order to study the relationship between
water quality and phytoplankton standing crops, the
authors investigated the physicochemical factors,
phytoplankton standing crops and chlorophyll-a at two
stations in the Daechung Reservoir during the period
from May to November 1998. Nutrients (nitrite, nitrate,
ammonia and phosphate) have gradually increased
more than those of the previous reports. Concentrations

of the total nitrogen, phosphorus, chlorophyll-a and
transparency exceeded the standard value of eutrophi-
cation. It could be assumed that the eutrophication of
the Daechung reservoir was caused by various pollu-
tants. Chlorophyll-a concentration was under the influ-
ence of phytoplankton standing crops, but very tiny cell
-sized blue~green algae were less important in regards
to the chlorophyll-a. Except at station 1 from July to
August, phytoplankton standing crops bloomed during
the time of the survey. Spring phytoplankton blooms
caused by nitrate and phosphate in the surface layer.
High concentrations of the suspended solids in July and
August were caused by an inflow of them due to heavy
rains. Density of heterotrophic bacteria was high in
August owing to the high water temperatures and the
organic nutrients which were from the nearby reservoir.

Key words : Chlorophyll-a, Daechung reservoir, eutro-
phication, phytoplankton standing crops, water quality
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