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ABSTRACT : Simple box budgets models 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 occurring in natural system. Budgets of

fresh water, salt and nutrients were estimated in order to clarify the characteristics of seasonal material cycle in the Masan Bay.
Outflow volume of freshwater into system was approximately 3074x10°~1,210x10° mi’/day. Inflow masses of DIP and DIN were
approximately 4108~795.7 kg/day and 40814~6525.3 kg/day, respectively. DIN is expected to accumulate in the system. The
removal of nutrients from bottom sediments will contribute to the reduction of 21.0% of COD concentration in the system
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Syem
Vo

I I Net Sources
or Sinks

106CO, + 16H* + 16NO;- + H,PO, + 122H,0
T (CH;0),ps(NH;);sH;PO, + 1380,

Redfield Equation

[sources - sinks] = outputs - inputs

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
(VxYg); River discharge
Precipitation  Evaporation Y}z = (Ysyst')'Yom)/ 2 (VQYQ)
+ D —
1 ! Ocean, Syst’em,YSygl
Residual flux . Y > (4Y)
— +— Rumoff
Constal Water Body «—— Groundwaler Mixing flux Other sources
Mixing flux - Sewage/Waste (VxYx); (VOYO)

(p-r) or net ecosystem metabolism, NEM

(nfix-denit) =

Where: (C:P) ratio is 106:1 and

Yy = (YOCH_YSySt)

= -ADIPx106(C:P)
DIN,ps - DINey
= DINos - DIPxI6(N:P)

(N:P) ratio is 16:1 (Redfield ratio)

Fig. 1. Conceptual diagram of simple box model(Gordon et al., 1996).
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¥ COD of Masan Bay =

Land based loaded
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&
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Physical process + Biologieal proces =

D)apersmn of Land hased loaded COD +

COD by phy
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release N, P)

9

Sedi

N, P

Fig. 2. Conceptual diagram of COD formation in simple

box model.
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Fig. 3. Map of the system boundaries and 3D depth in

the Masan bay.
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Table 1. Input data for material budget

Item Nov, 2005 Feb, 2006 MAY, 2006 Aug, 2006
Precipitation Vo, m¥d 78,687 83,867 702,753 378,633
Evaporation Ve m®/d 220,763 220,763 220,763 220,763
River inflow V., m¥d 422,034 444,844 696,769 944,591
Groundw ater 5
Ve m°/d 27,397 27,397 27,397 27,397
inflow
Salsys, psu 31.72 32.88 32.36 22.25
DINgys, mmol/m’ 18.15 8.54 11.08 33.30
DIP.,., mmol/m® 1.12 0.34 1.13 1.74
Saloen, PSU 33.11 33.68 33.59 28.57
Salinity & 3
) DINocn, mmol/m 10.31 4.29 13.71 8.60
Nutrients 3
DIPocn, mmol/m 0.79 0.40 0.99 0.23
Salinpue, DSU 0.00 0.00 0.00 0.00
DINnpu, mmol/m® 709.87 655.34 570.63 493.43
DIPoer, mmol/m? 31.4 30.14 30.30 27.17

Table 2. Calculated nutrients fluxes of DIP in the Masan bay system

Benthic Flux condition No Benthic Flux condition
Season AY (ADIP) p-r(NEM) AY (ADIP) p-r(NEM) Ratio
ton/month mol/mzlday ton/month mol/m2/day
Nov, 2005 -16.84 0.026 -8.41 0.013 49.9%
Feb, 2006 -9.82 0.016 -1.94 0.003 19.8%
May, 2006 -16.73 0.025 -8.01 0.012 47.9%
Aug, 2006 -28.95 0.043 -20.23 0.030 69.9%
Avg. -18.09 0.028 -9.65 0.015 52.8%

Table 3. Calculated nutrients fluxes of DIN in the Masan bay system

Benthic Flux condition No Benthic Flux condition
Season AY (ADIN) Nfix-Dnit AY (ADIN) Nfix-Dnit Ratio
ton/month mol/m?/day ton/month mol/m?/day
Nov, 2005 -172.61 -0.002 -123.99 -0.002 124.4%
Feb, 2006 -158.81 -0.003 -113.43 -0.003 113.2%
May, 2006 -216.31 -0.003 -166.07 -0.003 113.5%
Aug, 2006 -242.25 -0.001 -192.01 -0.001 138.8%
Avg. -197.49 -0.002 -148.88 -0.003 118.5%
ogslel el DINT DIPO] fr91% o 890 @slel  ADIPY) 44 a7 248 o] BF BgAel o3 Aoz
UUAT WHFE Table 2~391 FEIRT, 714 Mm 718 Redfield VI(NP-161)E H&3te] YFe| DINSE
Edede A 2 2EE oriste AYE (OF 4 B A =Y 28938ton/month7t H=Hl, o] #2 ADING| AdFH
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Fig. 4. Correlation among COD, Chl.a and POC in Masan bay, Feb.~Aug., 20086.
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Table 4. Relationship Reduction rate from benthic flux
and Reduction Efficiency for COD

Reduction Reduction

rate from Autochtonous Efficienc

Benthic cop  rotal COD CODy
flux estimate
% mg/L mg/L ¥
0 1.95 2.79 0.0
10 1.90 2.74 1.9
20 1.84 2.67 4.2
30 1.78 261 6.3
40 1.72 2.56 8.4
50 1.66 2.50 10.5
60 1.60 2.44 12.6
70 1.54 2.38 14.7
80 1.48 2.32 16.9
90 1.42 2.26 19.0
100 1.37 2.20 21.1
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