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Overview 

 Nebraska 
 History 
 Elevation 

 Case Study  
 What should we do? 
 Can we improve? 



Physical Setting 

 



 



 



 













A Little History 

1850’s – Irrigation on the Platte 
1895 – Prior appropriation 
1933 – Correlative rights 
1996 – Integrated management  
1998 to 2002 – Kansas v. Nebraska 
2007 – KS v. NE Compact Accounting 
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Endangered/Protected Species 



 



 



Numerical Modeling Efforts 



How well do we know elevation? 

 What we use: 
 USGS topographic maps – 1:24,000 hypsography 
 DEM – from USGS 1:24,000 hypsography 
 Surveyed: (Benchmark, GPS, Photogrammetric) 

 



Areas of Investigation 

Lodgepole 
Creek 

Case Study Model 
Domain 

COHYST Area 

Shell Creek Area 



Problem 1 
 Elevation is uncertain, 

comparisons show:  
 DOR Bridge/10M DEM ~11 ft. 
 30M DEM/DNR Survey ~10 ft. 
 USGS Topo/DNR Survey ~17 ft. 
 10M DEM/DNR Survey ~1 ft. 

 



Shell Creek Study 
Area 



Problem 2 

 Using different elevation datasets 
produces different baseflow. 
 Lodgepole Creek Example: 

 USGS Topo defined elevation = 17cfs 
 30M DEM defined elevation = 10cfs 

 Platte River Case Study 
 Baseflow = 145cfs loss to 85cfs gain 



Problem 3 
 The essence of conjunctive management is the 

relationship between groundwater and surface 
water…  we use generic values 



Problem 4 

 We have survey grade elevation data for 
groundwater wells, so why not streambeds? 



Problem 5 

 There is no systematic elevation analysis 
regarding modeled baseflow in Nebraska. 



Case Study – Platte River 
Model 

 Concepts: 
 Currently modeled area. 
 Convert 5 layers to 1 layer model. 
 Refine the model grid. 
 Use steady state condition. 
 Systematically vary stream elevation. 
 Run model with varying inflow. 



Model Domain 

Chapman 

US Highway 183 



Model Design 

 Layers:   1 
 Rows:   163 
 Columns:  398 
 Cell Size:   1320x1320 ft (40 acre) 
 Base of aquifer: COHYST Archive  
 Land surface:  COHYST Archive 
 Projection:  Stateplane Feet 
 Code:   mf2k / GMS 6.0 



Results 

Stream Baseflow (cfs)
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What should we do? 

 Apply the most accurate spatially consistent 
technology  
 DEM, LiDAR, Surveys 

 Buy into the Statewide LiDAR initiative 
 Develop tools to use LiDAR technology 

Counties with Data Counties with funds 



What is LiDAR? 

 Light Detection and Ranging 
 Go to the USGS Center for LIDAR 

Information Coordination and Knowledge 
(CLICK) at:  http://lidar.cr.usgs.gov/ 
 

http://lidar.cr.usgs.gov/


http://pugetsoundlidar.ess.washington.edu/uses.htm 



 

http://pugetsoundlidar.ess.washing
ton.edu/snoq_fld.jpg 



NASA ICESat 
http://icesat.gsfc.nasa.gov/ 



 



That’s great,  
but is LiDAR really 

better? 



10 Meter DEM 1 Meter LiDAR 

LiDAR data from: Woodward, B.K., 2008, Streamflow and Topographic Characteristics of  the Platte River near 
Grand Island, Nebraska, 1938-2007: U.S. Geological Survey Data Series Report 2008-xxxx, xx p.  

Vertical accuracy = +/- ½ contour 
interval +/- processing error (10 ft.)  

Vertical accuracy = +/- 15cm (~0.5ft) 



Can we improve the models? 
 
DNR is building: 
 Conjunctive Management Tool 
 Conservation Practices Tool 
 Recharge Distribution Tool 



Conjunctive Management Tool 

rom: Woodward, B.K., 2008, Streamflow and Topographic Characteristics of  the Platte River near Grand Island, 
N b k  1938 2007  US  G l i l S  D t  S i  R t 2008     



Conservation Practices Tool 

 Use high resolution LiDAR to delineate: 
 Terraces 
 Contour cultivation 
 Reuse pits 
 Small reservoirs 
 Others? 

From: Woodward, B.K., 2008, Streamflow and Topographic Characteristics of  the Platte River near Grand Island, 
Nebraska, 1938-2007: U.S. Geological Survey Data Series Report 2008-xxxx, xx p.  



Recharge Distribution Tool 

 Use LiDAR to identify locations where water 
collects: 
 Road ditches 
 Closed basins 
 Terraces 
 Beaver Dams? 
 Others? 



Questions? 
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