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The High Plains Aquifer



Annual Water Level Measurement Program

- ≈1400 wells measured in High Plains aquifer in 2015
- http://www.kgs.ku.edu/HighPlains/HPA_Atlas/index.html
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BE ≈ 0.08
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Hourly Water Level Measurements
Periodic Electric Tape Measurements
Annual Program Measurements

Haskell Co Index Well
27S 31W 36BDC

Aquifer bottom – 2405 ft
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Hourly Water Level Measurements
Periodic Electric Tape Measurements
Annual Program Measurements

Thomas Co Index Well 1
09S 33W 33BBB

Aquifer bottom – 2904 ft

2333 ac-ft
2-mi radius
0.78 ac-ft/ac

Inflow = 3.5 in/yr 

3299 ac-ft

3683 ac-ft

3432 ac-ft

Average Water Use = 2902 ac-ft



Annual Water Level Measurement Program

- ≈1400 wells measured in High Plains aquifer in 2015
- http://www.kgs.ku.edu/HighPlains/HPA_Atlas/index.html

GMD4

GMD1

GMD3

GMDs 2&5



2007

2006

2009

2012

2002

-2 -1 0 1 2
Standardized precipitation index

-2.0

-1.5

-1.0

-0.5

0.0

0.5

A
nn

ua
l w

at
er

-le
ve

l c
ha

ng
e 

(fe
et

) 9-month SPI for October
Climatic Div. 1 (GMD 4)

1996-2013
R2 = 0.74
188 wells



Central pivot irrigation system



BE ≈ 0.08
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Annual water use (million acre-feet)
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Major Findings and Conclusions

– Ogallala portion of High Plains aquifer in Kansas
• Significant reductions in saturated thickness

– High groundwater use
– Low natural recharge



Major Findings and Conclusions

• Value of simple approaches
– Tools for managers and for insight development

• Whittemore, Butler, and Wilson, Assessing the major drivers of 
water-level declines: New insights into the future of heavily 
stressed aquifers, Hydro Sci Jour, in press, 2015. 



Major Findings and Conclusions

– Short-term stabilization of water levels
• Practically feasible cutbacks
• “Short-term”?
• Source? 
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Paper: Assessing the Major Drivers of Water-level Declines: 
New Insights into the Future of Heavily Stressed Aquifers

Available online in Hydrological Sciences Journal
Go to  http://www.tandfonline.com, search for Donald Whittemore

http://www.kgs.ku.edu/HighPlains/HPA_Atlas/index.html
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Streams in 
Kansas

Adapted from Angelo (1994)
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