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ABSTRACT ; Excessive growth of Phormidium tenue and musty odor due to it have been observed

recent years in lake Kusaki located in Gunma, Japan. Variations of the algal growth and water
qualities in the lake were observed for two years, and investigated a possibility of
forecasting the excessive growth from a simple ecological model with known parameters which were
generally reported in former studies. The field surveys showed that distributions of
temperature and nutrient concentrations were significant in the vertical direction but not in
horizontal, therefore, a vertical one-dimmensional mathematical model consisted of the heat and
mass balance equations was used. The model fairly evaluated the seasonal changes in water
qualities of TN, TP, TOC, and Chl.a as well as the thermal stratification and turnovers. Although
some modifications of the model should be necessary to evaluate the P.tenue population exactly

the growth pattern which had two peaks in early and late summer in 1990 were estimated
reasonably well by assuming a maximum specific growth rate of 2.5 d7'.
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Fig.2 Seasonal variations of temperature,
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Table 1 Parameter used in the model

Symbol Parameter Input value (range) Unit

ac Eddy diffusion coefficient 9x107* n’/day

By Yield coefficient of TN and TP 0.6 (0.3~1) -

n Light absorption coefficient 0.4 -

0 Temperature coefficient 1.07 -

ey Ratio of biologic release of TOC from algae 4.8%107? gToC/mgChl. a
O Ny Coefficient of biologic utilization of TN for algae 17.0 (15~19.5) | gTN/mhgChl. a
Ooc Oxygen demand exerted by TOC decomposition 2.1 g02/gT0C
Oov Coefficient of biologic production of O, for algae 0.13 802/mgChl. a
Tepy Coefficient of biologic utilization of TP for algac 1.25 (1.0~1.3) [ mgP/mgChl. a
D. Molecular diffusion coefficient 9x10°"° m®/day
Gyvmsx20 | Maximum specific growth rate of algac at 20C 2.0 (1~2) day™!
Ku2o 0. utilization rate of sediment at 20C 2.5  (0.1~5) g0,/m* -day
Kezo Decomposition rate constant of TOC at 20C 0.01 day™!

K, Saturation cocflicient of algac 26.0 (2~~50) mgP/m*
Ryzs Endogenous respiration rate of algac at 20C 0.09 (0.08~0.1) day™!

W, Sedimentation rate 0.4 n/day
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[ Nomenclature 1

A supper surface area each layer. (nf)  u.. :inlet velocity. -(n/day)
a. :reflection coefficient at water surface. (=0.6) u,..: outlet velocity. (n/day)
B :wide of each layer. () V :vertical velocity. (n/day)
c : specific heat. (kcal/kg-C) Vw : wind velocity. (w/sec)
D. :molecular diffusion coefficient. (nf/day) Vwo :standard valuc for V. (=2u/scc)
Dy : heat diffusion coefficient. (ni/day) W, : sedimentation rate. (n/day)
1 :effectiveness function for light intensity y. :elevation from lake bottom. (w)
defined by Eq.(9). (-)  ¥.ue:central position of outflow. (w)
fe :effectiveness function for TP ac :eddy diffusion coefficient. (ni/day)
defined by Eq.(9). () ar :thermal cddy diffusion coefficient. (=ac)
Gy :specific growth rate of algae. (day™') B :absorption coecfficient at water surface.(=0.5)
Gyaaxze:maximum specific growth rate of algae By :yield cocfficient of TN, TP. -)
at 20C. (day™) oy :ratio of biologic release of TOC
i. :optimum light intensity. (==300kcal/nf-day) from algac. -)
K. : O, utilization rate of sediment. (g0s/nf-day) o wy : cocfficient of biologic utilization of
K. :decomposition rate constant of TOC. (day™") TN for algae. )
K, :saturation coefficient for TP. ., (mgP/w’)  ©ooc :oxygen demand exerted by TOC
Kuvee O, utilization rate of sediment at 20°C. (day™) decomposition. -)
Kese :decomposition rate constant of TOC a oy : coefficient of biologic production of
at 20C. (day™) O, for algae. )
L. :liquid film thickness. (um) oy : coefficient of biologic utilization of
L.. :standard value for L. (=440 1 w) TP for algae. =)
Ry :endogenous respiration rate of algae. ({(day™') © :iemperaturc coclficient. o)
Ryas :endogenous respiration rate of algac o :water density. (t/n*)
at 20°C. (day™’) ¢ :light intensity at cach layers.  (kcal/mf-day)
T : temperature. ('C) #. :light intcnsity. (kcal/nf-day)
T :inflow temperature. ('C) n :light absorption coefficient. @)
u : horizontal velocity. (w/day)
(2 % X #
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