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Agenda Item Information 


August 24-25, 2016
 

Agenda Item 
Science Behind High Flow Experiment Planning:  From Chasing Storms in the Paria River Basin to 
Serving Data on the Web 

Purpose of Agenda Item 

The purpose of this agenda item is to review the scientific activities required to plan and implement 
High Flow Experiments 

Action Requested
 
Information item only; we will answer questions but no action is requested. 


Presenter 
David Topping, Research Hydrologist, U.S. Geological Survey, Grand Canyon Monitoring and 
Research Center 

Previous Action Taken 
N/A 

Relevant Science 
N/A 

Summary of Presentation and Background Information 
This presentation will describe the steps required in the field, the laboratory, and on the web which 
are provided by GCMRC in support of planning for High Flow Experiments (HFE). In addition, 
this presentation will describe how the sediment-transport data served on the web are used as input 
to the model used to design HFE hydrographs, and how these data are also used to evaluate the 
model predictions and HFE response. An update on the current sediment status in Marble Canyon 
will also be provided. 
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Science behind High 
Flow Experiment 
planning:  From 
chasing storms in the 
Paria River basin to 
serving data on the 
web



The USGS team
• David Topping, GCMRC
• Ron Griffiths, GCMRC
• Nick Voichick, GCMRC
• Tom Sabol, GCMRC
• Dave Dean, GCMRC
• Nancy Hornewer, AZ Water Science Center
• Joel Unema, AZ Water Science Center
• Jon Mason, AZ Water Science Center
• Brad Garner, Office of Water Information
• Megan Hines, CIDA
• Eric Everman, CIDA



Our website
http://www.gcmrc.gov/discharge_qw_sediment/ 

http://cida.usgs.gov/gcmrc/discharge_qw_sediment/ 





Step 1:  It rains over the upper Paria River basin

Cedar City base radar at 
15:39 MST 8‐23‐2016 



Step 2:  National Weather Service issues flood warning

Cedar City 1‐hour precipitation at 
16:29 MST 8‐23‐2016 



Step 3: Flood observed at upstream USGS Paria River 
near Kanab gage on highway 89

USGS field crews mobilized from Flagstaff to Lees Ferry 
(typically in the middle of the night)

NWIS WEBSITE UPDATED HOURLY
GCMRC WEBSITE UPDATED ON DAILY BASIS 



Step 4:  Stage during flood recorded at USGS Paria River 
at Lees Ferry gage 

NWIS WEBSITE UPDATED HOURLY
GCMRC WEBSITE UPDATED ON DAILY BASIS 



Step 5:  Silt and clay concentrations and sand 
concentrations estimated automatically on GCMRC 
website using Topping (1997) physically based model

GCMRC WEBSITE UPDATED ON DAILY BASIS 



Step 6:  USGS field crews verify stage‐predicted 
discharge and collect suspended‐sediment samples



Step 7:  Initial samples processed through lab and 
sediment‐transport model estimates on 

GCMRC website adjusted

GCMRC WEBSITE 
UPDATED WEEKLY



Step 8:  Bureau of Reclamation downloads data
from GCMRC website and runs 

USGS Wright, Topping, Rubin, Melis (2010) sand routing 
model through Marble Canyon

Model results courtesy of Keri Stout (USBR)



Step 9:  Paria River suspended‐sediment samples 
continue to get processed through laboratory

• Uncertainty in loads on GCMRC website decreases 
• Loads ultimately finalized on GCMRC website

GCMRC WEBSITE UPDATED WEEKLY



Step 10:  USBR episodically reruns 
Wright and others (2010) model

• …as more Paria River floods occur
• …as more samples get processed through USGS 
GCMRC laboratory resulting in revised sand loads 
and lower uncertainties in sand loads

Step 11:  If model predictions are favorable for an HFE 
during the implementation window…..

HFE hydrograph designed by USBR in consultation with 
USGS‐GCMRC



Step 12:  Downstream USGS sand‐transport 
measurements used to verify USBR predictions made 

using USGS Wright and others (2010) model

GCMRC WEBSITE UPDATED 
MONTHLY OR AS NEEDED



Step 13:  Post‐facto evaluation of sand transport and 
sand budgets during HFE period

GCMRC WEBSITE UPDATED MONTHLY OR AS NEEDED
(examples from Colorado River near river mile 30 and upper Marble Canyon) 



2015 July-October Paria River sand inputs were 
the 7th largest since 1996 

After USGS (2016)

2016 
not so good 

so far…

2016 as of 8‐24‐2016


