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 Why do we need a mass balance?

Mass Balancing Your Problems Away



 We Need to Understand:
o Sources and their variability
o How the water body operates naturally
o What management decisions impact
o How geology influences seepage
o What do meteorological extremes do
o Predict How Changes Affect the System

Mass Balance Goals



 Every site is different

Knowns and Unknowns…
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 Great data is usually a click away

Rainfall



Lake Level Data



 Some “Creativity” is usually required
 Known unknown

Evaporation

Average (inches) Average (inches) Average (inches) Average (inches) Average (inches) Average (inches)
January 0 0 0 0 0 0
February 0 0 0 0 0 0
March 0 0 0 0 0 0
April 0 5.06 0 0 0 5.65
May 7.8 6.93 7.65 8.47 7 7.1
June 8.82 8.39 9.19 9.54 8.79 8.12
July 8.7 9.96 9.62 10.28 8.68 8.34
August 7.94 8.4 7.93 8.02 8.07 7.23
September 5.75 6.44 5 6.16 5.96 5.4
October 4.81 4.33 0 0 4.23 4.23
November 0 0 0 0 0 0
December 0 0 0 0 0 0
Annual 43.82 49.51 39.39 42.47 42.73 46.07

Class A Pan Evaporation
Castana Exp Farm 56‐

79
Lincoln (Agron 
Farm) 17‐68OMA (WSFO) 58‐79

Mead (Agronomy 
Lab) 69‐78

Northeastern NE Exp 
Sta. 63‐79

Shenandoah I NE 
66‐79



Groundwater



 Nutrient Concentrations
 Inflow and Outflow
 Management Decisions
 Supplemental Flow (Wells, Diversions, etc)

Other Variables and Targets



 Can’t directly solve with any certainty
 Your answer is always wrong (at least a 

little)
 If we’re going to be wrong, let’s see how 

wrong we are

Too Many Variables



Stochastic Modeling to the Rescue



Most Likely Estimate



Possibilities

• Calibrate unknowns to observed data
• Learn sensitivity of variables
• Forecast net mass loading under various 

meteorological conditions
• Assess impacts of new management 

strategies or projects



Questions
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