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Seasonal Dynamics and Pollution Status of the Water Quality in the Kum River Reservoir.
Shin, Jae—-Ki* and Kyung-Je Cho (School of Environmental Science and Engineering, Inje

University, Kimhae, 621-749, Korea)

Monthly variations of physico-chemical and biological parameter were determined
in near the Kum River mouth at lower discharge period from January 1998 to
September 1999. The characteristics of water quality was showed hypertrophic with
average values of total nitrogen (TN), total phosphorus (TP), chlorophyll-a and
transparency are 3.9 mg N/I, 160 pg P/I, 73 pg/l and 0.8 m, respectively. Among a
nitrogen component, inorganic and organic nitrogen comprised 34% and 66% of TN,
NHs and NO3s; comprised 30% and 70% of inorganic nitrogen respectively. SRP
concentration comprised below 9% of TP. TN/TP and DIN/SRP ratio in winter were
higher than in summer. SRSi fluctuation was very wide as ranged from 0 to 3.0 mg
Si/l and the highest after flood event in summer. Long-term depleted pattern of Si
was observed, that is considered to be important nutrient for algal growth.
Chlorophyll-a concentration was very high as 113 pg/l, 162 pg/l in winter and sum-
mer respectively, which persistent bloomed diatom Stephanodiscus and blue-green
algae Microcystis. In consequence, water quality management of these periods are

considered very important.

Key words : Chlorophyll-a, Eutrophication, Hypertrophic, Microcystis, NH4, SRP,

SRSi, Stephanodiscus
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Fig. 1. Sampling locations for the water quality monitor-
ing in the Kum River-Reservoir. The estuarine
barrage or watergates were constructed on the
river mouth from December 5, 1983 to November
20, 1990. Water impoundment began in August
30, 1994.
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Water Quality Characteristics in the Kum River-Reservoir

Table 1. Average values of environmental factors in the Kum River Reservoir from January 1998 to September 1999.
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Factors Average + Std. Max. Min.
Temperature (°C) 19.6+9.6 29.9 2.4
Dissolved oxygen (mg Oa/l) 12.9+35 19.9 7.7
pH 8.2+0.8 9.4 7.0
Conductivity (uS/cm) 233.3+66.1 370.0 129.0
Transparency (m) 0.8+£0.2 1.3 0.4
Total suspended solids (mg dw/l) 32.0+12.6 48.9 2.5
Chlorophyll-a (pg/l) 73.2+57.4 212.9 15.9
Total nitrogen (ug N/I) 3,912.6+940.8 5,507.0 2,207.0
Organic nitrogen (ug N/I) 2,516.6+866.0 4,049.1 985.8
Dissolved inorganic nitrogen (ug N/I) 1,326.0+445.9 2,105.6 567.9
Ammonium (ug N/I) 402.8+327.7 981.7 18.1
Nitrate (ug N/I) 932.7+243.4 1,366.3 549.8
Total phosphorus (ug P/1) 157.3+87.7 328.0 82.0
Organic phosphorus (ug P/I) 144.3+84.1 318.3 70.1
Soluble reactive phosphorus (ug P/1) 14.0+10.7 33.9 0.0
Soluble reactive silicon (mg Si/l) 0.8+£0.8 3.0 0.0
TN/TP ratio 29.2+10.4 40.4 111
DIN/SRP ratio 720.4+2,097.9 9,523.0 25.0
SRSIi/SRP ratio 75.8+71.8 246.3 0.5
Discharge (m?/s) 97 162.0 18.0
SRPE=Z w Zlog W3kl TSSE A]82 membrane Z7t FFelith (Table 1). 319 2 WHES 7|59
filter (0.45 m) == Whatman GFF filterol] o 3}3} o] Al 8o wigE Bl o3 Ho E] (Chapman,
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Fig. 2. Monthly variations of water temperature, dissolved
oxygen, pH, conductivity, total suspended solids
and transparency in the Kum River-Reservoir
from January 1998 to September 1999.
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Monthly variations of total nitrogen, organic nitro-
gen, dissolved inorganic nitrogen, ammonium and
nitrate concentration in the Kum River-Reservoir
from January 1998 to September 1999.
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TN, DIN, NH; ¥

NOsol HEw B IlE Azt

3,913 pug N/I (2,207 ~5,507 pg N/I), 1,326 ug N/I (568
~2,106 pug N/I), 403 pg N/I (18~982 ug N/I) 2! 933 pg

N/l (550~ 1,366 pg N/)ST 7] A4

2,517 pug N/I

(986 ~4,049 pug N/} (Table 1). A4 335 (TN) =
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Fig. 4. Monthly variations of total phosphorus, organic
phosphorus and soluble reactive phosphorus (SRP)
concentration in the Kum River-Reservoir from
January 1998 to September 1999.
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Zol| 4] NH.7} 30%, NOz7} 70%=S x}A|3}gich <13 W
ol lelA TN f71- 4 2 NH.E 1293 144
H# %7} 27 5,100 pg N/I, 3,500 ug N/I 2 600 g
N/l 2oz =9k7 E3] gdmuol: 79 ~11¥97}H7
HiE =7t 87ug NNIZA] Aoz o Al7]e] B3|
u)-§- ket (Fig. 3). BbHell DINT} NOsi= o Foll B+
Zke] Zkzt 800 pg N/I, 700 pg N/IZA Ay F313 &
7ol 7Bk HeolA skt (Fig. 3).

TP, 718l % SRPE: His=e} M7l 22 157.3
Hg P/l (82~328 g P/l), 144.3 ug P/l (70~ 318 pg P/l)
14.0ug P/1(0~34 ug PINEA] WHE Zo] =AY} wis}eF
Aol w7HL(Fig. 4). TPoIH SRPE Wl ¥2-g
§718e% 2 W §7148 TP e2%2 AXsdT
SRP: 8%el w3lslelct. TPSH §7]41S 8% ~9%lo]
717 318g PII, 297 g PIZA FA% 2718 uel
2 AZReE 47 27w} 280 2ok w3 7] 2
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&2 Ase} vlws] E o 9t Zid-
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Q93 FHAFE 0.8mg SHIEA] WS Zo] vjL F]o
A= A7)% 83} 25315k (Fig. 5). SRSi: 84
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Fig. 5. Monthly variation of soluble reactive silicon (SRSi)
concentration in the Kum River-Reservoir from
January 1998 to September 1999.
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Fig. 6. Monthly variation of chlorophyll-a concentration
in the Kum River-Reservoir from January 1998 to
September 1999.
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o] F#=|o] SRP7} k43 F SRSiZ) Ftehs FAbol
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o) WE F 27hee §99 EAol gl o uHe
Aol odsko] =m A&st upel o] AN o
o3 <1914 wEE Fe3F gglew B 4 glglx
gl AZozel A7a} ABEFIEY F4 9
o] (Takano and Hino, 1996)°] Abg3t RHE-S& x}x|&

Aoz dotxd
3.Chl-a®¥lZ

AEEFIES] AEFE e chl-a: A 16
Hg/loll A 232 213 pg/i7hA] Wso] 3 Fs = 73
ug/1gick (Table 1). 943 chl-a2] HEA =2 A7|=
&5 Stephanodiscus7} A7|7F A EE= EA| (12
4 ~349Y9)¢ F2F Microcystis7} 2 Ho| Moz 4
513 Qo7 €877 (EY~9%)o] sateich. el
A re] gaeAela durd ez Jehde Az
a7l #Ash 26l we AYHQ ARaEe 3
b2 4 93l £ele] B3} Aol ThHoz 27}
S e BasHFig. 6). o 41710 chl-ax FUs}
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20 pg/l o]7Fel L 70 g/l o] 93t HAZF o] i
718 Aake] AFE n|FL AA s Aoz Hoiy
et

7} AGP (algal growth potential)234] o]1} NEB (nutrient
enrichment bioassay)e} 72 AMEZA ] A=A I
712 4= ok (Miller et al., 1974; Goldman, 1978). N}
P2 Ah:ﬂzlo] %Hk] ° A]E—-S-Z—EP:;!E. ;gp,] oohq. _Z_/‘j
o] 293t o33k w| XA =™ (Smith, 1986; McCauley
etal, 1989), N/P v] &2 E2] offiefe} UAsE I
Aol Sl Aol edE ST I v)Ee] asta o4

o] 95 Frtsle AgS Helm Pl us] AeiH
o2 No &&fo] wj-& & ] 1 7ko] =} (Downing and
McCauley, 1992).

N/P2] B]7} <10e]® NA|gH >200]" PA|sto=z
+= Porcellag} Bishop (1975)0]] w2 N/P2| Bv]:= HF
Zko] 720 (25~9,523 W o g2A] ¢ =7] ujie 2]
EEHIES] A g AlgklAE PrF o3 2}
& 702 2t} (Table 1, Fig. 7). 3+ TN/TPS)
|2 B o 7 w]go] 29.2(11~40 W)EA 17 o4
(Downing and McCauley, 1992)¢]] 3fjtd3ale] ook o]
AgAR-E F7]1 N - P2 ZH3pel Fdsiolon, 13 =
(2000)ell &Jsll 27 F - 3HFE Aoz Ui AGP
EE PRSI IES
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HE gl (Table 2). ©3oksd & NHa, NOs&} TN/TP 2
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Fig. 7. Monthly variations of total-N/total-P, dissolved
inorganic nitrogen/soluble reactive phosphorus (up-
per) and soluble reactive silicon/soluble reactive
phosphorus (lower) in the Kum River-Reservoir
from January 1998 to September 1999.
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Table 2. Comparison of water quality according to summer (August~ September) and winter (December ~March) season

in the Kum River Reservoir.

Dominant algae ~ Temp. NHs-N

NOs-N SRP

SRSi Chl-a Trans.

o TN/TP DIN/SRP
(Season) (0 (Hg/l) (g (ng/) (mafl) (ng/l) (m)

Stephanodiscus

(Winter) 5.6 671.9 1,054.2 7.0 0.67 117.0 0.8 35.6 585.5
Microcystis

(Summer) 29.2 96.6 592.3 21.1 1.10 162.4 0.5 12.2 41.8
o= PerE (4], 1998). weby SFze] AR = 100
ARaiel FAE Aol 39 umw A w2 0 - .
7S Ao BO |
= _

% - ahFold Rederste] Hr15ael chi-a, U=
2 TPEA $£A& Hrstgd o (Vollenweider, 1968;
USEPA, 1976; Carlson, 1977; Forsberg and Ryding,
1980: OECD, 1982). . A3} 317 #4x]e] HAL o
Y PrPEE B8 dRE FedokstE Aoz Jeht
o} (Fig. 8). 1~100 ¥ 9Jo|A] 105F o2 FE3F Carlson
(1977)2] ogcfA|grell 23l 50 o] A& H-ed<k, 70 o]
< AR Ry 7|EE AL o sl £
=, chl-a ¥ TP IHFzko] Z+7t 64, 70 W 760 2 4]
o] wi-g- of3tE i}

Chl-a& A EZd dEF Wk ozt Fojok
31 kel sk A&7t "o A+ s =7 >25ug/l
S .ok (eutrophic), >75 ug/l1& 33 F (hypertrophic)
© 2 F7}8l= Vollenweider2} Kerekes (OECD, 1982)2]

Nzol wam 73pgieA] Hele} sFe] Ak 52
el E BT (S 5, 2000).

TN3} TP3 =7} Z+7 600~ 1,500 pug N/I, 393~ 6,100
ng N/I® 25~100 pg P/l, 16~390 pg P12 ok >
1,500 pg N/I, >6,100 ug N/I2} >100 pg P/l, 750~ 1,200
pug P/IE 3eofo s 1w 7)F (Forsbherg and Ryding,
1980; OECD, 1982)¢]] w2 F7} 873 HoJof =
= sejopyl= H7hE gk (Table 1 32)
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Fig. 8. Monthly variations and average trophic state index
(TSI) by Carlson’s criterion (1977) of each parame-
ters in the Kum River-Reservoir from January
1998 to September 1999.
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1488 19999 997k#] wid ZARsIACh A <zt
% TN, TP, chl-a ¥ FH=o] @3k 247+ 3,900 g
N/I, 160 ug P/I, 73 ug/l @ 0.8 m=zA] Hejeksl EAJo] 2k
vebdTh TN ZolA §71& 471 66%, F71 - 471 34%
E AABET F71d4a FolA NHagk NOs: ZH2h
30%<2} 70%2 A -H-3leivh w8k TPol| tist SRPY H]&
2 9% o]3tgdth. TN/TP 2 DIN/SRPH]E= 7 ge] =1
o] Zol] YU3kt} SRSiE= 0~3.0mg Si/l 9|2 WHF Zo
A3 Bl wl$- Eskom SRSiZE A7 7 EE <k
A= fAE ] SRPE} vl HRExR (FEF) AR
= e Al ez F4EUH. Chl-
atx 5 - sHAlel 27+ 113 g/, 162 ug/l2 A L53] =3k

2 o
2
o
to
i

= JF%% Stephanodiscus®} FZF Micro-
ystis7} el A7 SF A4A) pRodE

v Selopielz Woksel ool W A ug-

>
o
e
Ph
l o -|~
fu
&
VR
1,
2
po

AF (ol 22 534D, 1997. 57
A] (1994~ 1996). 462pp.
A7 (AN AN EFAD). 1986, F73H-9 AR A 353
pp.
AA7). 1998, 57} HJpstel we Hepzfel Aeishy
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