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Appendix A: Time Series 
Comparisons 1991-2000 
 

 
 

 The eutrophication model was applied and calibrated to the period 1991 

– 2000.  Data for model calibration was obtained from the data base maintained 

by the EPA Chesapeake Bay Program 

(http://www.chesapeakebay.net/data/index.htm).  Observations were obtained 

from 40 stations among the larger number in the monitoring program (Figure 1).  

We selected one station in each major Chesapeake Bay Program Segment 

(CBPS) as well as stations in multiple smaller segments.  Time series 

comparisons were completed for 19 water quality components, at one to three 

depth intervals, at each station.  Comparisons included physical quantities 

(salinity, temperature, suspended solids, light attenuation), chlorophyll, dissolved 

oxygen, and multiple forms of carbon, nitrogen, and phosphorus.  We 

concentrate here on the components which correspond closely to chlorophyll, 

clarity, and dissolved oxygen.      

 

 This appendix presents four pages for each time series station.  

Description of the presentation for each station follows. 

 

Chlorophyll Surface.  Ten-year time series of computed and observed 

chlorophyll ‘a’.  The time axis on this and the following plots commences on 

January 1, 1991, and runs through January 31, 2000.  In this and following plots, 

instantaneous observations from the surface sample (1 m) are plotted along with 

daily-average model values in the cell which corresponds to the monitoring 

station. 

   

Light Extinction.  Ten-year time series of computed and observed diffuse light 

attenuation.  Attenuation at the following stations was calculated from disk 

visibility (Ke = 1.4 / DV): EE3.1, EE3.2, EE1.1, EE2.1, ET1.1, ET2.3, ET4.2, 

ET6.2, ET9.1, WT1.1, WT2.1, WT8.1, RET2.4, TF2.1, LE1.3, RET1.1.  

Attenuation at the remaining stations was derived from irradiance observed at 

multiple depths in the water column.    

 

Dissolved Inorganic Nitrogen Surface.   Ten-year time series of computed and 

observed dissolved inorganic nitrogen.  DIN is computed as the sum of 

ammonium and nitrate nitrogen.   

 

http://www.chesapeakebay.net/data/index.htm
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Dissolved Inorganic Phosphorus Surface.   Ten-year time series of computed 

and observed dissolved inorganic phosphorus.   

 

Algal Limits.  Ten-year time series of computed nutrient limitations on 

phytoplankton production in the model surface cell.  Nutrient limits are daily 

average values.  The limitations are biomass weighted according to the algal 

groups present.  A limitation of zero indicates complete limitation to growth.  A 

limitation of unity indicates no limitation.     

 

Total Nitrogen Surface.  Ten-year time series of computed and observed total 

nitrogen.   

 

Total Phosphorus Surface.  Ten-year time series of computed and observed 

total phosphorus.   

 

Statistics.  The mean difference (MD) and absolute mean difference (AMD) 

statistics are provided for the computations and observations at this station.  

These statistics are defined: 

 

𝑀𝐷 =  
∑(𝑃 − 𝑂)

𝑁
 

                                                                                                                    (1) 

𝐴𝑀𝐷 =  
∑|𝑃 − 𝑂|

𝑁
 

                                                                                                                     (2) 

 

in which: 

 

MD = mean difference 

AMD = absolute mean difference 

O = observation 

P = prediction 

N = number of observations 

 

Dissolved Oxygen.  Ten-year time series of computed and observed dissolved 

oxygen.  The presentation varies depending on local depth of the monitoring 

station.  Comparisons are always presented for the surface sample.  At deeper 

stations (typically prefixed RET and EE) comparisons are presented at the 

surface and bottom.  At stations deep enough to warrant sampling near the 

pycnocline (typically prefixed CB and LE) comparisons are presented at the 

surface, mid-depth, and bottom.  Statistics correspond to the number of depths 

plotted. 

 

 Light Extinction.  Ten-year time series of computed and observed diffuse light 

attenuation.    

 

Total Solids Surface.  Ten-year time series of computed and observed total 

suspended solids.  Model TSS is the sum of the four fixed solids variables (fine 

clay, clay, silt, sand) plus particulate organic carbon components (algal carbon, 

zooplankton carbon, labile and refractory particulate organic carbon).  Organic 
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carbon is converted to solids through multiplication by the ratio 2.5 g solids g
-1

 

C.   

 

Solids Surface.  This graph separates computed fixed (inorganic) and volatile 

(organic) solids.  Volatile solids are obtained from modeled carbon as noted 

above.  No observations are shown since these fractions are not regularly 

observed in the monitoring program. 

 

 

 
 
Figure 1.  Monitoring stations.  Forty stations were selected from this group for time 

series analysis. 
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