Effects of High Flow Events on sandbars along the Colorado River, Grand Canyon o 201

Robert Tusso and Erich R. Mueller
U.S. Geological Survey, Grand Canyon Monitoring and Research Center, Flagstaff, AZ; rtusso@usgs.gov; emueller@usgs.gov

science for a changing world

Introduction Photographic Evaluation Sandbar Stratigraphy

GCMRC maintains a network of remote digital cameras, each taking 5 daily photos at 46 different Sandbar stratigraphy and sedimentology provides a direct linkage between changes in sandbar elevation and
: : L. sandbars along the river. These photos can be assigned values to represent erosion or deposition. the sediment supply regime and flow hydraulics under which sandbars were formed. The data below show
High Flow Events (HFEs) along the Colorado River downstream from Glen Canyon Dam redistribute Comparing canyon-wide photosets from different time periods provides a quick and inexpensive way to results from 10 sandbar excavations in Upper Marble Canyon following the 2012 HFE.

fine sediment and re-organize local channel morphology, primarily through bar building and bed
scour. Newly aggraded bars are inherently unstable, however, and normal dam operations erode the
margins of bars. Thus, HFEs do not permanently aggrade bars, but do increase the long-term average The Sand Pile (MI'E 30 7)

evaluate the effects of different flow patters and events, such as HFE’s and tributary floods.
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volume of bars. Here we present results from remote camera repeat photography, ground-based
sandbar surveys, and sandbar sedimentology and stratigraphy to illustrate sandbar response to HFEs,
focusing on the recent 2012 and 2013 HFEs. Our results show that the majority of sandbars increase
in size and volume in response to HFEs, although there is considerable spatial variability as some bars
are more or less dynamic than others. Sandbar stratigraphy in Marble Canyon following the 2012 HFE
shows inverse grading (coarsening upward), mimicking the observations at the 30-mile suspended
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sediment monitoring gage which shows sediment coarsening during the flood event. These reference | WeAss L RESCaaw $Z90 OB - i@ 2 ————— CONTACT: muddy, organics
observations suggest that sand supply becomes more limited over the course of an HFE, as found in Condition % Trample
previous studies. Overall these results demonstrate that HFEs build eddy sandbars. Yet, the degree to 100% \\ \ o e ok ften
which these features persist depends on the frequency of HFEs, and careful consideration of il & deformed near contact
sediment supply is necessary to avoid increasing the long-term sediment deficit. i Typical stratigraphy of 2012 flood deposits
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e Terrestrial surveys show that sandbars in Marble and Grand Canyons appear to be
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