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Abstract : In this paper, an analysis of the inflowing pollution load of the rivers in Hampyeong bay showed the average organic matter pollution
loads of BOD, COD, and TOC to be 79.7 kg-BOD/day, 144.06 kg-COD/day, and 93.0 kg-TOC/day, respectively. The inflowing organic matter pollution
load was the heaviest in Sonbul dike, followed by Jupo bridge and Yangman complex. With regard to season, the load characteristics were outstanding in
July, the rainy period in the summer. The average inflowing pollution loads of nutrients were 20.9 kg-DIN/day, 17.1 kg-DIP/day, 148 kg-TN/day, and 37.4
kg-TP/day A comparison of the inflowing nutrients loads for each river showed the load to be the heaviest in Yangman complex, followed by Baegok
bridge and Jupo bridge. In the experiment on the material budgets of Hampyeong bridge conducted using a box model, the detention time of fresh
water was found to be 52.4 days, with the bay displaying the characteristics of a so dissolved inorganic nitrogen (DIN) in the nutrients material
budgets, ADIN values were found to be negative, indicating the tendency of consumption and open sea leak by photosynthesis to be higher than the
nitrogen that flowed in. As for dissolved inorganic phosphorus (DIP), ADIP showed positive values, indicating a tendency for accumulation as the
supply through organic matter decomposition, elution load of sediments, and inflowing load of the river turned out to be higher than the consumption

by phytoplankton and outflow to open sea.
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Fig. 1. Sampling station of input stream in Hampyeong Bay.
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Fig. 2. Map of the system boundaries in Hampyeong bay.
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Table 1. Input data used to Box model calculation in Hampyeong

bay

Input Data

CoD
(mg/L)

DIN
(ng/L)

DIP
(ng/L)

(mg/L)

(mg/L)

Salinity in Inner bay

(%) 31.68

Salinity in Outer bay

(%) 31.85

Salt-
‘Water
budget

Evaporation rate

(mmnymonth) 87.9

Precipitation rate

(mm/month) 90.7

Stream discharge

(ms) 0.593

Environment. !

0.3

0.03

standard I

0.5

0.06

(mg/L) it

1.0

0.09

Nutrient]
budget

Pollutant Conc. in
Inner bay (mg/L)

0.141

0.010

0.451

0.072

Pollutant Conc. in
Outer bay (mg/L)

1.32

0.188

0.013

0.496

0.095

Pollutant conc. from
stream (mg/L)

13.04

5.471

0.568

8.823

1.59
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LOICZ budgeting assumes that materials are conserved. The difference (/sources - sinks]) of imported (inputs) and

exported (outputs) materials may be explained by the processes within the system

Residual flux
Vo Yol River discharge
Precipitation  Evaporation YR = (YSysL+YOcn)/ 2 (VQYQ)
+ DE— —
l ! Ocean, System, Yg, 4
Residual flux v 4y
= +«— Runoff Oen
Coastal Water Body |« Groundwater Mixing flux Other sources
Mixing flux ~ +———Sewage/Waste (Vi Yo, (VoY)

(p-r) or net ecosystem metabolism, NEM

106CO, + 16H* + 16NO,” + H;PO, + 122H,0

(CH,0), 0s(NH,), H,PO, + 1380,

Redfield Equation

Yy = (YOcn_Ysyst)

(nfix-denit) =

Where: (C:P) ratio is 106:1 and
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= -ADIPx106(C:P)
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(N:P) ratio is 16:1 (Redfield ratio)

Modelling Guidelines. LOICZ Reports & Studies No 5, 1-96.).
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Fig. 4. Conceptual diagram of Simple box model (LOICZ) (http://www.nioz.nl/loicz and in Gordon et al., 1996; LOICZ Biogeochemical
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Fig. 15. Box diagram illustrating the salt budget in Hampyeong bay.
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Fig. 16. Box diagram illustrating dissolved inorganic phosphorus (DIP) budget in Hampyeong bay.

VirDIN; =-1.88%10° .
DINoen = 13.43 uM

DINg = 11.75 DINsys

Vx(DINocn+DINgys)
=37.12x10°

=

ADIN =

«, DINg = 390.78
VoDINg = 20.02x10°
= 10.07 pM
~19.33%10° DINg = 0
: P VGDINg = 0
DINo = 0
VoDINo= 0

Ngx—Denit =
-260.62x107®

Fluxes in mole day’1

Fig. 17. Box diagram illustrating dissolved inorganic nitrogen (DIN) budget in Hampyeong bay.
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