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Abstract — In spite of the global importance of primary production of phytoplankton, some primary pro-
duction data in Korean coastal waters still need to be better processed. The daily rates of water column primary
production is generally estimated by integrating the primary production per unit volume over time and depth,
but efforts for time integration algorithm have been conducted insufficiently. In this study a mathematical equa-
tion evaluating daily primary production integrated over time of a day is proposed and the effectiveness of the
model is tested on Saemangeum Lake. The daily primary productions computed with the proposed equation
were nearly the same with the results numerically integrated by substituting solar irradiance data. It was sug-
gested that better estimation of primary production would be obtained by using monthly or weekly means of
solar irradiance rather than more variable daily data. Because of the vertically heterogenous distribution of phy-
toplankton, it’s hard to integrate the equation over depth to give the daily rates of primary production per unit
area of water surface. However, the problem would be solved if, after the vertical distribution of phytoplankton
was classified into several patterns and reduced to mathematical formula, every composite function of time inte-
grated equation and chlorophyll distribution equation was integrated successfully.

Keywords: daily primary production, time integration algorithm, Saemangeum Lake, Phytoplankton

N B Gk, Sl ABEIAEY G BEL AF 429 9
ZnE 2Pt AR A0 O] F oMSEAS soR
A2 ATzl BAsel Be QPG W AT Ry, AR Ve g Fudch wE AEERIE) P

oiksleta: £8hg ol3sly] flF tiekdt = 7igola it
FoF AP dAPIAL FF-E Falo] 7] T oliER A
FTEE A olikslekh w3l ulg- Fog s i)
Ank o7 A A A Bikshs A7 dAHBALe] oF 45%E
Hokell ] Lot (Field ef al,, 1998), o|]3t Yxpiate] g
< 3% 28 AEZ 90% o1FE AR ABEHAE] 7

*Corresponding author: rtjgpark@kunsan.ac.kr

124

2 i NG9 HA BEF E4E E oyA] 35& A4
 71zA5EA A 2R g 7 ATl B8
7VEsE AEQlolt}. o] F8AoE E73ta o Fu) At
el GAMITEE S8 u) Hgshs AAA o Ak
T} 2kF Ao ol wiitell A= g Ahmot 258k ot

A& 71 A8 SAske W delA WY 3
7 A8l olF BesAv sk Aolth. ARk ol d@4
o7 Eyls3l7] Wi el th/le COxSteemann Nielsen, 1952)



HEBYTE QP9 Ae AR S Laek 125

1} Ox(Bender ef al., 1987)% AR o] &3lo] Ao} A=S
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Fig. 1. A map showing sampling stations in an artificial lake, Sae-
mankeum; MK 1 and DJ2 at river mouth of Mankyeong and Dongjin
River, DJ7 in front of Garyeok Sluice Gate through which seawater
flows into the lake and mixed with lake water, and MK7, a site ver-
tical and horizontal mixing is restricted.
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Fig. 2. Photosynthetic rates of phytoplankton as a function of PAR
at 4 stations of the Saemangeum Lake in October 2008.
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gk o] oF 172 o]l UWHAQ] cosine FAo Hojvke YA
H3lE Holy &E & 4 UchFig 4). o9k 22 AT YAt
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Fig. 3. Monthly means of hourly incident PAR on sea surface around the
Saemangeum Lake in October 2008. Monthly mean PARs were cal-
culated using the data collected from Jeonju Weather Station of
Korea Meteorological Administration (KMA).

Table 1. Biomass specific photosynthesis-irradiance (P-E) parameters derived from 4 stations of Saemangeum Lake in October 2008.

Station o 5 P Py I PP Chla
MK1 0.021 0.0007 4.60 3.97 189.0 225.9 6.92
MK7 0.016 0.0014 5.93 440 268.0 391.6 6.82

DJj2 0.016 0.0045 9.04 4.58 290.0 520.8 17.84
DJ7 0.016 0.0125 15.93 4.70 293.6 3754 3.82

(Units: o, f°=mg C mg cht ¢! h” (umol photons m? s7)"; P%, P, mg C mg chl o’ K'; I, umol photons m? s'; PP, mg C m™” d”'; Chl @, mg m~)
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Fig. 4. Incident PAR on sea surface
around the Saemangeum Lake in April
and October 2009; (A, E) monthly
means, (B, F) the first ten days, (C, E)
the middle ten days, and (D, F) the last
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Fig. 5. Comparison of time integrated daily primary production computed
by a composite function (black bars) and evaluated numerically
(gray bars) at 4 stations of the Saemangeum Lake in October 2008.
The composite function is a combination of P-E curve and hourly
incident irradiance curve.
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Fig. 6. Distribution of primary production at 4 stations of the Sae-

mangeum Lake in October 2008: black bars represent the daily pri-

mary productions integrated numerically over depth after being integrated

over time with a composite function; gray bars, those integrated

only numerically over time and depth.
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