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Fiscal 
Year

Project Element L.1 Science Activities

2025

• Produce CRe landcover classification maps derived from analysis of  the orthomosaic of  high-resolution 
multispectral imagery (image data release: Sankey and others, 2024).

o 8,000 ft3/s low-flow river channel

o total riparian vegetation cover

o sand and other river sediment

2026
• Complete change detection analysis of  total riparian vegetation cover from 2021 and previous overflight 

classification maps for the entire 480 km of  river from Glen Canyon Dam to Lake Mead at Pearce Ferry.

2027

• Conduct DSM change detection analysis for a continuous section of  the river corridor.

o Calculate and report on LTEMP Performance Metric 7.3 High Elevation Sand > 25,000 CFS stage that is 
deposited by HFEs.
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Lake Powell





PhD Dissertation (not funded 
by GCDAMP) using overflight 
remote sensing data:

How are high-elevation sands 
within aeolian dunefields 
changing over decades of  river 
management?
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How are high-elevation sands 
within aeolian dunefields 
changing over decades of  river 
management?

• 2002 -2021 Digital surface 
models (Published by Project L)

• Produced new topographic 
dataset from 1984 imagery

19
84

20
21

24 locations
(All of  which are 
monitored as part of  
either Project B or D)

Almost 4 decades 
of  changing river 
operations and 

topography
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Barrier 
Vegetation or topography 
Limits available upwind
river-sourced sand 
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to upwind 

river-sourced 
sand
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2021 Topography

1984 Topography

Preliminary Information-Subject to Revision. Not for Citation or Distribution

Count

Count

Count



Elevation 
change (m)

0 100

Meters

2013 – 2021 Overflight Changes

Feb 2020 – Dec 2020 Ground-based Lidar

Preliminary Information-Subject to Revision. Not for Citation or Distribution

> 1

1 - 0.5

0.5 - 0.25

0.25 - 0.1

0.1- 0.03

0.03 - -0.03

0.03 - -0.1

-0.1 - -0.25

-0.25 - -0.5

-0.5 - -1

< -1



DoD1984-2002

USGS 2002 imagery

Changes Detected

Wind

Measure 1: Net Changes
– In sand, the net surface differences relates to sediment storage
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• Net volume of  sand lost ≠ the total volume of  sand moving

• More mobile sand

• Higher total change

• More immobile sand

• Lower total change
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Incoming 
sediment

Sediment
leaving

Low change imbalance
• High total change
• Low net change

Net change is partially driven by changes in 
supply

≈Erosion Deposition
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Incoming 
sediment

Sediment
leaving

Low change imbalance
• High total change
• Low net change

Net change is partially driven by changes in 
supply

≈Erosion Deposition

High change imbalance
• Low total change
• Moderate net change

>Erosion Deposition
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DoD1984-2002

DoD2002-2013

DoD2013-2021

USGS 2002 imagery

USGS 2013 imagery

USGS 2021 imagery
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Survey interval and total elevation change 
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Dune Broom

Whiptail
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Basalt Camp
June 2023 (Post-HFE)

Incipit dune formation months after 
new fluvial deposition

Erosional scarp 
partially annealed by 
aeolian sediment
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