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Recent work on sandbar dynamics in LPR…

1. Tern and Plover Conservation Partnership:

▫ systematic sampling of sandbar height and area 
every 3 miles from near Loup River confluence 
to Missouri River (2008-2010).

2. J.E. Parham (2007)
▫ modeling of interactions between hydrology and 

sandbar habitat quality and quantity at three 
locations in the LPR. 



What do we know (or think we know) about 
sandbars in LPR?

Larger floods build higher sandbars.

Sandbars that are higher, in general, provide better 

nesting habitat quality…reducing probability of late 

season nest inundation.

Sandbars in LPR generally increase in height in the 

downstream direction--> sandbar quality generally 

increases in downstream direction.



Importance of Sandbar Height

From Jorgensen and Brown, 2008



Nesting in Lower Platte River- Least Tern (2009)

From Jorgensen and Brown, 2009

North Bend



Empirical Sandbar Data – Breeding Season 
Inundation Risk (2009)

From Jorgensen and Brown, 2009



What are (some) important unknowns?
Effects of geomorphic controls on bar geometry.

Effects of sediment supply, hydrology, 

hydraulics on sandbar frequency and location.

Effects of ice, hydrocycling, and low flows on bar 

persistence.

Effects of previous geometries and locations of 

bars on bar formation, location, geometry and 

persistence.



Geomorphic Framework of Lower Platte River

Lower Loup River

Central Platte River

North Bend

Canal

Loup Power Canal tailrace

Elkhorn River

Salt Creek

Leshara



90 60 30
RIVER MILES UPSTREAM OF MISSOURI RIVER

4

3

2

1

1000

1400

1800

2200

C
H

AN
N

EL
 W

ID
TH

, I
N

 F
EE

T

Bar Height
Confluence
Channel Width

EL
EV

AT
IO

N
 O

F 
BA

R
 T

O
P 

BE
LO

W
 H

IG
H

 B
AN

KS
, I

N
 F

EE
T

Lo
up

 R
iv

er
 c

on
flu

en
ce

LP
R

 T
ai

lra
ce

E
lk

ho
rn

 R
iv

er

S
al

t C
re

ek

Bar Height Relative to Flow Frequency and 
Channel Width (PROVISIONAL)



Lower Platte River Hydrology- Hydrocycling
-24 miles from NB to Leshara
-20.5 miles form Leshara to Ashland
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Study Questions

1. What controls the geometry (in particular 
height and area) of sandbars in the LPR?

2. What controls the abundance and spatial 
distribution of sandbars?

3. What controls the seasonal to sub-decadal 
persistence of sandbars?



Annual Monitoring Framework (core)

• Comprehensive sandbar survey 3 times 
annually..including sandbar number, height, area, 
percent vegetation cover (all bars over 0.5 acres).
▫ from Duncan to the Missouri River on the LPR; 
▫ Fullerton to Merchiston on the Loup River; 
▫ Waterloo to Hwy 275 on Elkhorn River.

• Year-round remote camera monitoring of river 
stage and sandbar depositional and erosional 
processes at select reaches.

• Development of 1D hydraulic model to assist in 
refining resolution of annual bar surveys.
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height + 
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Analysis Framework
sandbar  response variablesSandbar prediction variables (initial)

stage of annual flood

active channel width

DS channel expansion contraction ratio

daily hydrocycling amplitude (daily stage 
change)

vegetation cover

ice cover /stage

distance from sediment source

local channel slope

legacy sandbar location

legacy sandbar size

other hydrologic factors



Proposed Products

• Host of spatially and temporally robust dataset 
available for TPCP or other researchers.

• 1D hydraulic model available for TPCP, other 
researchers, and general public.

• USGS Scientific Investigations Report 
documenting monitoring data and statistical 
analysis.



CONTACT INFORMATION

USGS Nebraska Water Science Center (402) 328-4100
5231 South 19th St. http://ne.water.usgs.gov
Lincoln, NE 68512-1271

Robert B. Swanson
Director
(402) 328-4110
rswanson@usgs.gov

Jason Lambrecht
Associate Director - Data
(402) 328-4124
jmlabre@usgs.gov

Richard C. Wilson
Associate Director - Studies
(402) 328-4120
wilson@usgs.gov

Ronald B. Zelt
Associate Director - NAWQA
(402) 328-4140
rbzelt@usgs.gov

Jason S. Alexander (402) 328-4132

e-mail:  jalexand@usgs.gov
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