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Modeling in aquatic
environment

Lecture 8

Water quality models
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Concentration equation in general
form

where,
– c = concentration of simulated substance, qL= amount of loading

release , n= length measure against release, u,v,w = advective
velocity components in x-, y- ja z- directions, ws1 or ws = settling
velocity in the case of suspended solids, for soluble substances
some value of ws1 is calibrated (!) , Dx, Dy, Dz = dispersion
coefficients, R(T,c) = biogeochemical changes in substance
concentration
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Application of WQ-models

• We include :
– Advection
– Dispersion
– Settling in water column and deposition on the bottom

• Bio- chemical processes
– Decomposition, respiration, aeration, anaerobic release of P from

the bottom
– Select the most important variables concerning the problem
– Oxygen,  nutrients (like P,N), chlorophyll-a and some conservative

substance (like Na)
– Limiting factors (light, nutrients, …) must be included
– Temperature corrections must be included
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Lake Lappajärvi WQ-model
(Malve et al. 1991)

• PROBE temperature model
– Materials\Effects of Climate Change....pdf

• PROBE-WQ model
– Materials\Lappajarvi_WQ.pdf
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Oxygen model
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Phytoplankton biomass and ToTP
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Interactions in EIA-SYKE-model
•DIP=dissolved inorganic P
•DIN=dissolved inorganic N
•Detritus= ‘dead’ particulate
organic material in water



11/28/2016 Huttula Finnish Environment
Institute, SYKE

14



11/28/2016 Huttula Finnish Environment
Institute, SYKE

15



11/28/2016 Huttula Finnish Environment
Institute, SYKE

16



11/28/2016 Huttula Finnish Environment
Institute, SYKE

17



11/28/2016 Huttula Finnish Environment
Institute, SYKE

18

Summary of WQ-model calculations
• Check that you have data to describe

WQ in variable discharge and loading
conditions

• Select those properties (variables),
which describe best the effects of
loading and concentrate calibration on
them

• Use most simple parameterization of the
variables

• First coefficient values from literature
and by experience

• Compare the calculated and observed
values of the selected variables

• Calibrate model tuning parameter values
• Select the conditions/scenarios

(weather, discharge and loading) during
which the effects are described ….and
run the model!!


