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Algal Parameters 

Periphyton Topt Tmax Tresp LightSat Pmax Lightex P half-

sat 

N half-sat Fcrit %sl 

Low-nutrient diatoms 15 39 2 64 .77 0.03 .006 .07 .007 90 

High-nutrient diatoms 20 35 1.8 22.5 2.3 0.03 .055 .117 .008 90 

Greens 25 42 2 110 1.7 0.03 .0093 .1 .007 90 

Cladophora 15 25 2 135 1.08 .22 .01 .0586 .008 25 

Oscillatoria 10 50 2.1 110 1.2 0.03 .006 .168 .008 90 

Phytoplankton                     

Low-nutrient diatoms 15 39 2 224 .7 .14 .006 .0154     

High-nutrient diatoms 20 35 1.8 45 1.87 .14 .055 .117     

Greens 26 42 2 220 1.5 .24 .0093 .1     

Blue-greens 27 50 2 60 2.2 .099 .006 .168     



 Blue-green phytoplankton 

 Phytoplankton and periphyton strongly linked in the 
model 

 Good assumption that phytoplankton is predominantly 
sestonic periphyton 

 Common assumption in the literature 

 Rapid travel time in LBR 

 

Algal Parameters 



 



 

Peri. Chlorophyll (mg/sq.m)

Peri Chl at 13206000 BR at Glenwood (mg/sq.m)

  

Phyto. Chlorophyll (ug/L)

Phyto Chla at 13206000 Glenwood (ug/L)

Seg 4 (Control)
Run on 12-3-13 9:29 AM
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Algal Parameters 
Periphyton Topt Tmax Tresp LightSat Pmax Lightex P half-

sat 

N half-sat Fcrit %sl 

Low-nutrient diatoms 15 39 2 64 .77 0.03 .006 .07 .007 90 

High-nutrient diatoms 20 35 1.8 22.5 2.3 0.03 .055 .117 .008 90 

Greens 25 42 2 110 1.7 0.03 .0093 .1 .007 90 

Cladophora 15 25 2 135 1.08 .22 .01 .0586 .008 25 

Oscillatoria 10 50 2.1 110 1.2 0.03 .006 .168 .008 90 

Phytoplankton                     

Low-nutrient diatoms 15 39 2 224 .7 .14 .006 .0154     

High-nutrient diatoms 20 35 1.8 45 1.87 .14 .055 .117     

Greens 26 42 2 220 1.5 .24 .0093 .1     

Blue-greens 27 50 2 60 2.2 .099 .006 .168     



 

Peri. Chlorophyll (mg/sq.m)

Peri Chl at 13206000 BR at Glenwood (mg/sq.m)

Seg 4 (Control)
Run on 12-3-13 9:29 AM
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Peri Low-Nut Diatom (g/m2 dry)

Peri High-Nut Diatom (g/m2 dry)

Cladophora (g/m2 dry)

Peri, Green (g/m2 dry)

Peri, Blue-Greens (g/m2 dry)

Seg 4 (Control)
Run on 12-3-13 9:29 AM
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Peri Low-Nut Diatom (g/m2 dry)

Peri High-Nut Diatom (g/m2 dry)

Cladophora (g/m2 dry)

Peri, Green (g/m2 dry)

Peri, Blue-Greens (g/m2 dry)

Seg 4 (Control)
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From historic data: 

• blue-greens and high nutrient diatoms should be high in March 

• Cladophora and high-nutrient diatoms should be high in September 

 



Algal Parameters 
Periphyton Topt Tmax Tresp LightSat Pmax Lightex P half-

sat 

N half-sat Fcrit %sl 

Low-nutrient diatoms 15 39 2 64 .77 0.03 .006 .07 .007 90 

High-nutrient diatoms 20 35 1.8 22.5 2.3 0.03 .055 .117 .008 90 

Greens 25 42 2 110 1.7 0.03 .0093 .1 .007 90 

Cladophora 15 25 2 135 1.08 .22 .01 .0586 .008 25 

Oscillatoria 10 50 2.1 110 1.2 0.03 .006 .168 .008 90 

Phytoplankton                     

Low-nutrient diatoms 15 39 2 224 .7 .14 .006 .0154     

High-nutrient diatoms 20 35 1.8 45 1.87 .14 .055 .117     

Greens 26 42 2 220 1.5 .24 .0093 .1     

Blue-greens 27 50 2 60 2.2 .099 .006 .168     



 0.0093 mg/L P half-sat was referenced in the model 
documentation (Borchardt, 1996 = 0.0093) 

 Clifton Bell mentioned that we had 0.1 mg/L P half-sat 
in the model and that 0.01 was generally the default 
value for green algae. 

 Growth curve was not optimized at 0.1 mg/L and it 
was optimized at 0.01 mg/L 

Green periphyton Phosphorus 



 

Segment 4 Nutrient Limitation Effect 
Periphyton low-nutrient diatoms 

Segment 4 G(N) = N/(Kmn + N)

Nutrient limitation effect N = nutrient concentration

Periphyton low-nutrient diatoms Kmn = half-saturation constant

Phosphorus Nitrogen G(N) = growth rate

Half-sat 0.006 0.07

1/3/2012 0.2426 0.975865 0.52 0.881356

1/3/2012 0.245 0.976096 0.59 0.893939

1/10/2012 0.2254 0.974071 0.65 0.902778

1/17/2012 0.265 0.97786 0.65 0.902778

1/24/2012 0.179 0.967568 0.66 0.90411

1/31/2012 0.14 0.958904 0.6 0.895522

2/7/2012 0.158 0.963415 0.31 0.815789

2/7/2012 0.154 0.9625 0.39 0.847826

2/14/2012 0.124 0.953846 0.22 0.758621

2/21/2012 0.1199 0.952343 0.17 0.708333

2/28/2012 0.0784 0.92891 0.16 0.695652

3/6/2012 0.0696 0.920635 0.08 0.533333

3/6/2012 0.0726 0.923664 0.05 0.416667

3/13/2012 0.0519 0.896373 0.05 0.416667

3/20/2012 0.0311 0.838275 0.11 0.611111

3/27/2012 0.0291 0.82906 0.35 0.833333

4/3/2012 0.0333 0.847328 0.05 0.416667

NitrogenPhosphorus

0

0.2

0.4

0.6

0.8

1

1.2

0 0.2 0.4 0.6 0.8

G
ro

w
th

 r
at

e

Nutrient Concentration (mg/L)

Nutrient Limitation Effect
Periphyton low-nutrient diatoms

Phosphorus

Nitrogen

.006 phosphorus

.07 nitrogen



 

• At Eckert: 
In March, Green algae, high-nutrient diatoms, and low-nutrient diatoms should be 
common 
In September, Cladophora, green algae, and high-nutrient diatoms should be abundant 

Peri Low-Nut Diatom (g/m2 dry)

Peri High-Nut Diatom (g/m2 dry)

Cladophora (g/m2 dry)

Peri, Green (g/m2 dry)

Peri, Blue-Greens (g/m2 dry)

Seg 2 (Control)
Run on 12-3-13 9:23 AM
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Peri. Chlorophyll (mg/sq.m)

Peri Chl a USGS Synoptic at 13203760 Eck (mg/sq.m)

Seg 2 (Control)
Run on 12-3-13 9:23 AM
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 Question:  sloughing—is it primarily related to velocity, 
temperature, light, photosynthesis, extinction?  

 

 

 Answer: factors related to the growth rate are primary 
drivers of sloughing. 

Ecosystem Bioenergetics 



Peri Low-Nut Diatom Sloughing (Percent)

Peri High-Nut Diatom Sloughing (Percent)

Cladophora Sloughing (Percent)

Peri, Green Sloughing (Percent)

  

Velocity Segments 1 & 2 (cm/s)

Run Velocity (cm/s)

Seg 2 (Control)
Run on 12-3-13 9:23 AM
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Velocity Segments 1 & 2 (cm/s)

Run Velocity (cm/s)
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Peri Low-Nut Diatom Sloughing (Percent)

Peri High-Nut Diatom Sloughing (Percent)

Cladophora Sloughing (Percent)

Peri, Green Sloughing (Percent)

  

Temp (deg. C)

Seg 2 (Control)
Run on 12-3-13 9:23 AM
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Peri Low-Nut Diatom Sloughing (Percent)

Peri High-Nut Diatom Sloughing (Percent)

Cladophora Sloughing (Percent)

Peri, Green Sloughing (Percent)

  

Light (Ly/d)

Seg 2 (Control)
Run on 12-3-13 9:23 AM
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Peri Low-Nut Diatom Photosyn (Percent)

Peri High-Nut Diatom Photosyn (Percent)

Cladophora Photosyn (Percent)

Peri, Green Photosyn (Percent)
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Peri, Green Sloughing (Percent)
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Peri Low-Nut Diatom Photosyn (Percent)

Peri High-Nut Diatom Photosyn (Percent)

Cladophora Photosyn (Percent)

Peri, Green Photosyn (Percent)
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Turnover (B/P) (days)

  

P/R (frac)
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Turnover (B/P) (days)
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GPP (gO2/m2 d)
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GPP (gO2/m2 d)
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Gross Primary Production and Sloughing 



Gross Primary Production and Biomass 

Peri. Biomass (g/m2 dry)

  

GPP (gO2/m2 d)

Seg 2 (Control)
Run on 12-3-13 9:23 AM
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Peri. Biomass (g/m2 dry)

  

GPP (gO2/m2 d)

Seg 2 (Control)
Run on 12-3-13 9:23 AM
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Community Respiration and Biomass 

Peri. Biomass (g/m2 dry)

  

Community Resp. (gO2/m2 d)

Seg 2 (Control)
Run on 12-3-13 9:23 AM
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Peri. Biomass (g/m2 dry)
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