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Present-day Agriculture 
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Sources: Esri, USGS, NOAA
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Source: Esri, DigitalGlobe, GeoEye, Earthstar Geographics, CNES/Airbus DS, USDA, USGS, AEX,
Getmapping, Aerogrid, IGN, IGP, swisstopo, and the GIS User Community
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Source: Esri, DigitalGlobe, GeoEye, Earthstar Geographics, CNES/Airbus DS, USDA, USGS, AEX,
Getmapping, Aerogrid, IGN, IGP, swisstopo, and the GIS User Community
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Methods: 
windowed cross-correlation

(Boker	et	al.	2002)	
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Methods:
time series data
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Methods:
time series data
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Results: time lag estimates
•  Insert correlation matrices
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Questions
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• What is driving time lag variation? 
• Is time lag related to pulse type? 
• What can time lag tell us about recharge 
rate? 

2D HYDRUS Model
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water content 



2D HYDRUS Model
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2D HYDRUS Model
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Cumulative	Flux	from	Pulse
m3/m AF/mi

pulse	1 4.7 6.5
pulse	2 50.2 65
pulse	3 6.4 7.8
pulse	4 45.4 58.5
pulse	5 84.9 110

Recharge from Test Pulses
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Summary

• Demonstrated use of windowed cross-correlations to 
estimate gw-sw time lags 

• Pulse duration and amplitude effect on recharge scales 
linearly 
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Next Step 
• Use simulations and test cases to investigate 
effect of pulse duration and amplitude on time lag 
• Determine if time lags can be a proxy for recharge 
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“While writing is performed in 
isolation, it’s never a solitary 
act.”—Todd Henry 


