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” These aren’t unique to Glen anyon qu, Grand Canyon, or fhe Colorado River
[Bellmore et al., 2017; Collier et al., 2000; East et al., 2015 & 2018; Graf, 1999 & 2006; Grant et al., 2003; Kondolf, 1997,
Magllhgcm and Nislow, 2005 Schmidt and Wllcock 2008, and many ofhers...] ,.=~
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Today:
Two alterations to Colorado River driven by Glen Canyon Dam

Flow Regime Shift (Direct Effect)
Vegetation Encroachment (Indirect Effect)
...and how these have fundamentally altered exposed sand area at big spatial scales % _
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< - - In river valleys, sediment mowes berween active river channels. near-channel deposits including bars and

-3 > . ‘ floodplains, and upland environments such as terraces and aeoclian dumefields. Sediment availability is a

= //’ 2 prerequisite for the sustained transfer of marerial berween these areas, and for the eco-geomorphic func-

/ f o tioning of river networks in general. However, the difficulcy of monitoring sediment availability and move-

g Ay ment at the reach or corridor scale has hindered our ability to quantify and forecast the response of sediment

: <3 transfer to hydrologic or land cover alterations. Here we leverage spatiotemporally extensive datasers

¥ . » % quantifying sediment areal coverage along a 28 km reach of the Colorado River in Grand Canyon, south-

J western USA. In concert with infermation on hydrologic aleeration and vegertion encroachment resulting

. % | from the eperation of Glen Canyon Dam (constructed in 1963) upstream of our study reach, we model the

— relative and combined influence of changes in (2) flow and (b) riparian vegeration extent en the areal extent of
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Exposed Sand is an important part of Grand Canyon

Backwaters provide spawning <

. habitat for native fish
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Exposed Sand is an important part of Grand Canyon
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These Four Sub-Reaches are Geomorphically Distinct... Glen Canyon
- wide channel
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Mapping Sand Along the Colorado River in Grand Canyon — 2009 - 2015

ith total station
Main channel sand mapped with multibeam sonar

Total Station (Riparian)

7 , , , Remote Sensing /Field Surveys (Uplands) e
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Channel margin sand mapped with singlebeam sonar Upland sand mapped with remote sensing /field surveys




Prepared in cooperation with the
GRAND CANYON MONITORING AND RESEARCH CENTER

Modeling Water-Surface Elevations and Virtual Shorelines
for the Colorado River in Grand Canyon, Arizona

...and ten intermediate
flows not shown here

Magirl et al., 2008

Inundation Extent at Exposed Sand at
1,274 m3/s
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Exposed Sand as a Function of Discharge
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Exposed Sand as a Function of Discharge
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Exposed Sand Inundation Duration
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Two alterations to Colorado River driven by Glen Canyon Dam
Flow Regime Shift (Direct)
Vegetation Encroachment (Indirect)

...and how these have fundamentally altered exposed sand area at big spatial scales




Observations of vegetation encroachment following dam construction

A trend toward:

- Increased vegetation areaq, particularly along the river
- Correspondingly reduced area of bare sand




Exposed Sand Area (m?2)

In a 28 km segment in Lower Marble Canyon, we found:
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In a 28 km segment in Lower Marble Canyon, we found: Quantifying and forecasting changes

in the areal extent of river valley

- Large-scale reduction in bare sand area following dam construction BRIl iRt Eley
hydrology and land cover

- Most sand loss occurred in first ~30 years after Glen Canyon Dam
- Most rapid growth at low stages
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What's the current and projected future

composition of vegetation throughout this
168 km reach?

Current Vegetation:
[classified by Durning et al. (2018)
via 4-band, 0.2 m aerial imagery]
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In a 28 km segment in Lower Marble Canyon, we found: RESEARCH ARTICLE

- Large-scale reduction in bare sand area following dam construction e e P S VRS R Ry .
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In a 28 km segment in Lower Marble Canyon, we found:

- Large-scale reduction in bare sand area following dam construction

RESEARCH ARTICLE

Hydrological regime and climate interactively shape riparian

- Most sand loss occurred in first ~30 years after Glen Canyon Dam  RE=SetEhElulLELELLE LG LR e LEE A el

- Most rapid growth at low stages
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Predicted binary (i.e., suitable /unsuitable) habitat
for 75 plant species, which we aggregated into four groups
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Percent of Bare Sand Suitable for Colonization
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