
Irrigation Water Reuse Reduces Effectiveness of Modernizing Irrigation Technologies Coupled 

     with Enhanced Aquifer Recharge: Example from the Upper Snake River Basin, Idaho, USA 

Shan Zuidema1*, Richard B. Lammers1, Danielle S. Grogan1, Alex Prusevich1, Sarah Gilmore2, Paula Williams2  

1University of New Hampshire, Institute for the Study of Earth, Oceans, and Space, Durham, NH, USA   
2University of Idaho, Center for Resilient Communities, Moscow, ID, USA 

WBM is a distributed hydrologic model utilizing 

conceptual soil, surface runoff, and shallow 

groundwater pools, a one-dimensional river network 

with  hydrologic routing, and representations of 

dams, impervious surfaces, irrigation, and human water use.   

WBM tracks components of water fluxes, notably irrigation 

returns, through each represented pool and flux.  

WATER BALANCE MODEL 

Irrigation technology from 

Jägermeyr et al. (2015) 

Technology by county from USGS 

Water Use Statistics. 

Not limited by water rights.     

We applied a lumped aquifer representation to the entire ESPA 

(same domain as IDWR, 2014).  Fluxes are both distributed (natural 

and incidental recharge, abstractions), and point (losing streams, and 

head-dependent springs).   

Validation 

4 criteria assessed model performance for natural and human controls of basin 

hydrology.  Forced outflows at three major reservoirs in lieu of networked 

operations; a critical control in system 

(Rougé H14F-08). 

Accuracy in springflows evident as baseflow 

at King Hill, Idaho; lumped approach missed 

seasonality. 

Exporti
ng 

Metric % BIAS NSE 

ESPA spring discharge 
-0.69 0.11 

Irrigation in 2010/15 
-33 0.25 

Headwater discharge 
27. 0.40 

Reservoir storage 
-2.6 -0.33 
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Irrigation 

Parameterizations of irrigation tech-

nology modernization. 

We altered the distribution of surface 

(flood) to sprinklers for Eff.A—Eff.E.  

Then we increased the fraction of di-

rect (drip) irrigation for Eff.F—Eff.I. 

We also represented declining propor-

tions of open-surface conveyances 

(switching to pipes), and represented 

lining of all canals.  
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