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Abstract

The estimation of material cycle of pollutants is necessary for the environment
management in coastal zone. Model for material budgets are useful tools to understand
the phenomena of natural system and to provide an insight into the complex processes
including physical, chemical and biological processes occuring in natural system. Budgets
of fresh water, salt and nutrients were estimated in order to clarify the characteristics of
seasonal material cycle in Keum river estuary. Inflow volumes of freshwater into system
was approximately 1.014x10°~12.566% 10°m®*/month and discharge in Keum river has
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occupied 99.7% of total freshwater. Seasonal variations of freshwater volume in the
system were found to be very high in the range of about 4 ~ 14 times due to rainfall
in summer season. Existing water mass of freshwater in system calculated by salt
budget was approximately 0.339 % 108~0.652 % 10®m®. Mean residence time of freshwater
was calculated to be about 1.6~10.0day, and exchange time was calculated to be about
2.2~119day. Mean residence time was short as 1.6day in summer due to precipitation,
and long as 10.1day in winter due to a drought. Inflow masses of DIP and DIN were
approximately 5.57~32.68ton/month and 234.93~2,373.39%ton/month, respectively. Seasonal
inflow mass of DIP was larger than the outflow mass except for summer season. Thus,
we postulate that accumulation of DIP in the system will happen. Residence times of DIP
and DIN were calculated to be 1.1~6.4day and 1.8~10.9day, respectively. The ratio of
water residence time versus DIP, DIN residence time was calculated to be 0.39~2.31

times and 0.83~1.13 times, respectively.

Keywords: Material budget, Nutrients(DIP, DIN), Seasonal variation, Residence time,
Freshwater budget, Salt budget, Nutrient budget
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Fig. 1 Generalised box diagram showing the water
budget for a coastal water body.
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Fig. 2 Generalised box diagram showing the salt
budget for a coastal water body.
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Table 1 Seasonal mean values of discharge, rainfall and evaporation during 1995~1997

Item River inflow Precipitation Evaporation Discharge
Season (m’/month) (m’/month) (m’/month) flux(m’/month)
Spring 1.591 x 10° 1.706x10° 3.285%10° 1.595 x 10°
Summer 12.520x10° 6.944 x 10° 4.341x10° 12.566 % 10
Autumn 5.013x10° 1.769%10° 3514%x10° 5.015%10°
Winter 0.920x10° 0.978x10° 1.336xX10° 1.014%10°
e AI7[1985~1991d1e) A8 E olgdtgm, o2 FAA FAAR[1997]AM AEH f9<
ZuzEd 71y 2y d #AdEE iR E AAAAU Tk 19959 ~19973 9 Had AR dEdF AE
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HARNE Fatd BANL £E3AY. A 65427m%d (1450728 X451 £ /% /day)ol ™, H+
R Egﬂ AR (94T 2od, 9% 1,962824m’/monthE ANHAL. FA8
239 ABAo] r°=0867 (P<OODZAM AA 2 $3 2 FANSFL e A2 AR AT
W MEe 86.7%E AW 4+ Arh o] A& Fig. 5© 1995-1997:d Alele] 54 &8 &
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Table 2 The Results of salt budget and salt concentration in the system.

Salinity(%y) | Salinity(%) of
Season .

n system outer sea
Spring 24.53 30.99
Summer 19.86 28.64
Autumn 25.91 32.45
Winter 27.42 32.62
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Fig. 6 Box diagram illustrating the water budget of Keum River estuary
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Fig. 7 Box diagram illustrating the salt budget of Keum River estuary
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Fig. 8 Box diagram illustrating the DIP budget of Keum River estuary
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Fig. 9 Box diagram illustrating the DIN budget of Keum River estuary
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Table 3 Input data for calculation of nutrient budget in the system.

2

o o

i A D I Tl
o%;'é
g

off rlo
%
nRr
O

& myd ot

REEEER
dol Fagon, o8 ARNNFU
ol AFAZE
24559 WAYAol

Wz fUse e
ColHe wye
g AxE 5o BHY Yo
¢~‘1 #8499 zdozgw 78

B4, DIPY A% 11~
A€, DINY 2% 18~10949 49
WA RelA dehte ]

o AFAZLE

ALY olael AFAZ vishy FA

9 353 #Fgd 72 AF

NAEEE ¥ ol 49

A
Al

A

22 8kA]
Aot}

, %[1998]
Al Zl?l DIP 161

¢, DIN 1579 Boe 0 ALz YEyd. ol

U el FRERA FAZ Aste 3
o B Y4 AT
g 7 457 v g9gel

% gk

ol WeAHF
2314}, DIN< 0.83~1.1381%

24 SAE

Bot gol DIP7F w2

<], open sea?]

FEol AES ¢

Bl
e

AlZt3p Wl ZE W, DIPE 042~
vebli . DIP¢
A A AN e AFAIG
@5 3o, DING

- 83

_ Estuary Keum River
Item
systel?lIN(mg(/)ther sea syster]zIP(mg/c;)ter sea DIN(ne/L) DIP(ne/L)
Spring 0.5209 0.0517 0.0158 0.0081 2.6190 0.0320
Summer 0.8058 0.1504 0.0301 0.0112 1.8800 0.0240
Autumn 0.4789 0.0861 0.0152 0.0115 1.9780 0.0390
Winter 0.4907 0.0899 0.0211 0.0177 2.3400 0.0320
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