§—_|-2'_0H0|=9,|-72| _l_ol‘gl ];I

O oo™

Journal of the Korean Society
for Marine Environmental Engineering
Vol. 12, No. 4. pp. 248-254, November 2009

A7} st el o] v wham Elle]] o3t Bl

oA - A5

O

AdepdEsiemlel ey

Material Budgets in the Youngsan River Estuary with Simple
Box Model

Kyeong Sig Lee and Sue Kyung Jun'

Jeollanamdo Marine Bio institute

B s olell A Add R Sk G FHA SAE gelel] Qs bk BtARELS o] §ato] e
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£ 02649 F2 AFAIZES Bl vbA A Ag7loll= 2.03€9] FAAFAIZNS YRS sl u gt
1,248%10°~9,489x10°m’/month©. & 1Al F577]0] all=meteto] 7P I A vebdt. ekl o) Halek-e DIPY} DIN
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Abstract — Budgets of fresh water, salt, DIP and DIN in the Youngsan river estuary were estimated seasonally
in order to clarify the characteristics of material cycling and flux of nutrients with a simple box model. Inflow
volumes of freshwater into system was approximately 36.481x10°~663.634x10°m*/month and existing water
mass of freshwater in system calculated by salt budget was approximately 2.515x10°~5.812x10°m*. Mean res-
idence time of freshwater was calculated to be about 0.26~2.03 day. water exchange 1,248x10°~9,489x10°m?/
month assumed with salinity between estuary and adjacent ocean. Inflow mass of DIN and DIN were approx-
imately 76.63~1,149.91 ton/month and 2.91~61.22 ton/month, respectively. Residence times of DIP and DIN
were calculated to be 0.45~1.10 day and 0.28~1.92 day, respectively. The ratio of water residence time versus
DIP, DIN residence time was calculated that freshwater residence time was longer than DIP, DIN residence time
except for summer season. Thus, We assume that circulation of Nutrients in the system will happen rapidly
except for summer season. Specially DIP in Winter could assume to outer input source existence because of
seawater inflow in system and high DIP concentration in open sea

Keywords: Simple box model(=), Material budget(=7+), Residence time(=7+r), Salt budget(=7 ),
Nutrient budget(=3)
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Fig. 1. Map of the system boundaries (Box) and the Youngsan River
estuary (st.1~st.3: syst point, st.4~st.7: ocn point, st.8~st.9: outer
point, %: Youngsan lake point).
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Fig. 2. Monthly mean variation of precipitation and evaporation in
study area.
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Table 1. Seasonal mean values of discharge, rainfall and evaporation during 2001~2004

Item River inflow (Vg) Precipitation (Vp) Evaporation (V) Discharge flux (Vq)
Season (m*/month) (m*/month) (m*/month) (m*/month)
Spring 76.598x10° 0.671x10° 1.093x10° 77.020x10°
Summer 664.570x10° 2.187x10° 1.251x10° 663.634x10°
Autumn 37.100x10° 1.185x105 0.566x10° 36.481x10°
Winter 46.579%10° 0.420x10° 0.487x10° 46.646x10°
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Fig. 3. Box diagram illustrating the salt budget of Youngsan river estuary.
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Table 2. Seasonal residence time of fresh water, DIP, DIN and their
ratios

Item Freshwater DIP DIN
Season te(day) te(day)  tete  tn(day)  tate
Spring 1.13 1.09 0.96 0.39 0.35
Summer 0.26 0.45 1.73 0.28 1.08
Autumn 2.03 1.10 0.54 1.92 0.95
Winter 1.91 - - 0.78 0.41

*tr: residence time of fresh water, tp: residence time of DIP, ty: res-
idence time of DIN
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Table 3. Winter DIP concentration of Youngsan river estuary in from 1994 to 2008

Unit: mg/L

1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 Avg

DIPsys 0.007 0.002 0.003 0.006 0.012 0.008 0.004 0.015 0.003 0.002 0.008 0.011 0.012 0.016 0.002 0.007
DIPocn 0.012 0.002 0.004 0.006 0.012 0.007 0.007 0.021 0.006 0.011 0.013 0.004 0.020 0.011 0.001 0.009
DIPouter 0.006 0.005 0.009 0.010 0.016 0.021 0.015 0.025 0.013 0.012 0.023 0.017 0.029 0.010 0.004 0.014
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Fig. 4. Box diagram illustrating the DIP budget of Youngsan river
estuary.
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Fig. 5. Box diagram illustrating the DIN budget of Youngsan river
estuary.
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