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Bare, unvegetated sand is important for recreation, habitat, and
cultural resources along the Colorado River in Grand Canyon
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The Distribution of Colorado River Sand in Grand Canyon
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The Distribution of Colorado River Sand in Grand Canyon
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* Dunefields aren’t inundated by contemporary discharges from GCD, and
they are located above the stage of HFEs.

* Are they affected by dam operations?




Lees Ferry Dunefield — Relict River Sediment Supply Example
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Sankey et al. (2018a) The response of source-bordering aeolian dunefields to sediment-supply changes 1: Effects of wind variability and river-valley morphodynamics.
Aeolian Research, 32, pp.228-245.



Lees Ferry Dunefield — Relict River Sediment Supply Example
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Lees Ferry Dunefield — Relict River Sediment Supply Example

Remote sensing topographic change detection 2002-2013
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Soap Creek Dunefield — Modern River Sediment Supply Example
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Sankey et al. (2018a) The response of source-bordering aeolian dunefields to sediment-supply changes 1: Effects of wind variability and river-valley morphodynamics.
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Did the 2012-16 HFEs resupply dunefields with sand by
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Dunefield response to HFEs

Increase in sediment storage with consecutive annual HFEs
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Dunefield archaeological site response to HFEs

Increase in sediment storage owing to resupply from 2012-2016 HFE sand
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Dunefield response to HFEs

Resupply occurred for 50 % (8 of 16) of flood-dunefield instances

Analogous to resupply of sandbars by HFEs;

e.d., ~ Y2 of monitored sandbars increased in size following the
2012, 2013, 2014 HFEs (Grams et al., 2015)
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Summary - The response of source-bordering aeolian dunefields to
the 2012-2016 High Flow Experiments of the Colorado River in
Grand Canyon

* In Grand Canyon, approximately V2 of the area of bare, unvegetated sand
derived from the Colorado River is located in 117 large dunefields

* HFEs do not directly inundate most of these dunefields, however, HFEs resupply
the dunefields with sand by rebuilding upwind sandbars

* Aeolian dunefields were resupplied with windblown sand from HFE deposits in
half of the instances monitored after the 2012, 2013, 2014, and 2016 HFEs

* Frequency of dunefield resupply by HFEs is analogous to resupply of
sandbars by HFEs

* Dunefield sediment storage increases cumulatively when HFEs are conducted

consistently on an annual basis. Sediment storage decreased with 1-year
hiatus from HFE in 2015.

* Sediment storage increased at dunefield archaeological sites owing to
resupply from 2012-2016 HFE sand



Implications and Future Work
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* Bare sand area has decreased by 49% since 1965 owing to a combination of
vegetation expansion, increase in baseflow, and erosion (Kasprak et al., 201 8).

* Bare sand area is projected to decrease by an additional 12% by 2037 due to
future riparian vegetation expansion (Kasprak et al., 2018)

* The past, present, and likely future expansion of riparian vegetation onto
sandbars reduces the supply of HFE sand for dunefields
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Bare sand area has decreased by 49% since 1965 owing to a combination of
vegetation expansion, increase in baseflow, and erosion (Kasprak et al., 201 8).

Bare sand area is projected to decrease by an additional 12% by 2037 due to
future riparian vegetation expansion (Kasprak et al., 2018)

The past, present, and likely future expansion of riparian vegetation onto
sandbars reduces the supply of HFE sand for dunefields



Implications and Future Work

* In April, 2019 the NPS will implement experimental vegetation removal
treatments in Grand Canyon to increase aeolian sediment supply to several
dunefields that host archaeological sites

e GCMRC will monitor the outcome of the treatments relative to future HFEs



	High Elevation Sand/Cultural Sites:
The response of source-bordering aeolian dunefields to the 2012-2016 High Flow Experiments of the Colorado River in Grand Canyon  

	The response of source-bordering aeolian dunefields to the 2012-2016 High Flow Experiments of the Colorado River in Grand Canyon 

	Bare, unvegetated sand is important for recreation, habitat, and cultural resources along the Colorado River in Grand Canyon

	River Corridor Remote Sensing Assessment of Bare Unvegetated Sand

	The Distribution of Colorado River Sand in Grand Canyon

	The Distribution of Colorado River Sand in Grand Canyon 

	Untitled  Slide 1
	Untitled Slide 2
	Untitled Slide 3
	Lees Ferry Dunefield – Relict River Sediment Supply Example 
	Lees Ferry Dunefield – Relict River Sediment Supply Example  
	Lees Ferry Dunefield – Relict River Sediment Supply Example   
	Soap Creek Dunefield – Modern River Sediment Supply Example
	Did the 2012-16 HFEs resupply dunefields with sand by rebuilding upwind sandbars? 
	Dunefield response to HFEs slide 1
	Dunefield response to HFEs slide 2
	Dunefield response to HFEs slide 3
	Dunefield response to HFEs slide 4
	Dunefield archaeological site response to HFEs

	Dunefield response to HFEs slide 5

	Summary - The response of source-bordering aeolian dunefields to the 2012-2016 High Flow Experiments of the Colorado River in Grand Canyon 
	Implications and Future Work slide 1

	Implications and Future Work slide 2

	Implications and Future Work slide 3


