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Overview

m Nebraska m Case Study
m History m What should we do?

m Hlevation m Can we improver
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Physical Setting

Shaded Relief Map of Nebraska




GEOLOGIC BEDROCK MAP OF _NEBRASKA

— e —

CHERETY a T-u [va PaH

L i | L L v
=l } ENTELOPE TPERCE
i .

b

. |
x .'.J.u.u? o = 1 - gt "y T E ¥ -
e HOCHER S "B aing Lo | GARFELD | WHEELER

b
BOOKE

. o i
i e o)
| "
T -l s A
| AR THLR .I'!-':'-’h}'ﬂ'p.')l.' o .'|.-':Ifﬁ‘\-\., HP\"
e P

s
s € e

TLMCDIN gy i

[ 7 i | S 6T
E i 3 = : ey
e -
r .F-_. [Py .-|'=.|‘-; -\N‘

== = H ) oy
S [ CHASE HAYES | #HaNTER GOSPER | i e

:

]

a0 T4 rhar A 5 0
i, g 3 B .
L5
" P o I
il MOTE Irzemaml e mhe dimenis &l Recerl and Plehrocene ops e the badiosek thrsughout much of the Stot ond ore not shown



Salica L ¥ YRR N TR T P

-._"__' cale ;—:;J-IIH_.-:I:I:;H‘-:-JLH-.-\J:._‘-J L

[ - S
il & 'r_..__l_i.lln"'-"'l' i I"-Il ]







W
Y
o L
P e
LR

! ,-.,ﬂ.--;.'[ Lt

o |T—‘F e m ;I‘I

- st Gl _ AR L0 L ST

|-|' ] LN

A iﬁﬁ”@:v* el







T . An.
P [,
i AL

TR
- '

|

"

¥
el i )










A Little History
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From the collection of the Union Pacific Railroad.
All nghts reserved

Figure S-2.—The Platte River opposite Platte City, Nebraska (near prese : zad, Nebraska)
October 1866 (John Carbutt, photographes













Endangered/Protected Species
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| Upper Niobrara
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Numerical Modeling Efforts



U e know elevation?

iy, -

m What we use:
m USGS topographic maps — 1:24,000 hypsography
= DEM — from USGS 1:24,000 hypsography
® Surveyed: (Benchmark, GPS, Photogrammetric)



Areas of Investigation




Problem 1

m Elevation is uncertain,

comparisons show:

= DOR Bridge/10M DEM ~11 ft.
= 30M DEM/DNR Survey ~10 ft.
m USGS Topo/DNR Survey ~17 ft.
= 10M DEM/DNR Survey ~1 ft.



Antelope

Shell Creej( Study

Madison

Legend
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Problem 2

m Using different elevation datasets
produces different baseflow.

® Lodgepole Creek Example:
m USGS Topo defined elevation = 17cfs
m 30M DEM defined elevation = 10cfs

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




® The essence of conjunctive management is the

relationship between groundwater and surface
water... we use generic values



Problegm 4
a4 We have survey grade elgvation data for
groundwater wells, so wiy not streambeds?

i




Problem 5

m There is no systematic elevation analysis

regarding modeled basetlow in Nebraska.
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Case Study — Platte River
Model

m Concepts:
® Currently modeled area.
m Convert 5 layers to 1 layer model.
= Refine the model grid.
= Use steady state condition.
m Systematically vary stream elevation.

= Run model with varying inflow.







Model Design

m [ayers: 1

®m Rows: 163

m Columns: 393

m Cell Size: 1320x1320 tt (40 acre)
m Base of aquifer: COHYST Atrchive

m [.and surface: COHYST Archive

m Projection: Stateplane Feet

m Code: mf2k / GMS 6.0



Results

Stream Baseflow (cfs)
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Counties with Data




What is LIDAR?

m [ight Detection and Ranging

m Go to the USGS Center for LIDAR
Information Coordination and Knowledge
(CLICK) at: http://lidar.cr.usgs.gov/

Twin Engine Aircraft

Aircraft Elevation
(= 700 meters)

Y Scan Width

- :L-.., {~ 300 melers)

FIghtD ection

h {parallel to beach)



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

DTSR AR ER SO -
http://pugetsoundlidat.ess.washington.edu/uses.ht




Flood
forecasting

The effect of
elevation
uncertainty:

10m DEM,
+ 1/3 contour
mterval (7 ft)

LIDAR DEM
=l B i

an arbitrary
model flood
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NASA ICESat

http:/ /icesat.gsfc.nasa.gov/
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Cryospheric Sci_é'rncs Branc
~ Code 6 ,
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Elevation change at Mt St Helens,
September 2003 to October 4-5, 2004 -

Ralph Haugerad (USGS), David Harding (NASAL, Vivian Queija (USGE), Linda Mark (USG5}
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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.
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Can we improve the models?

DNR 1s building:
m Conjunctive Management Tool
m Conservation Practices Tool

m Recharge Distribution Tool

______



£ near GrandIsland,

[ s



Conservation Practices Too,

_ Use high resolution LIDAR to

1 Terraces
- Contour cultivation
- Reuse pits

_1 Small reservoirs
. 2 0thers?

From: Woodward, BK., 2008, Stigifn
Nebraska, 1938-2007: U.S. Geo



Recharge Distribution Tool

m Use LIDAR to identify locations where water
collects:
® Road ditches
® Closed basins
m Terraces

m Beaver Dams?
m Others?
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