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Overview: 

Introduction to BAGS: Bedload Assessment 

for Gravel-bed Streams 

Applied Use of bedload models

Predict altered bedload transport with climate 

change



Models designed with

Dynamic surface (armor) layer function

Effects of sand in mixed-size sediments

Calibration with bedload samples

Easy-to-use Excel spreadsheet format

Manual as a sediment transport “primer”



http://www.stream.fs.fed.us/publications/bags.html

Stream Notes, July, 2009

http://www.stream.fs.fed.us/publications/bags.html




Models Available and Input Data Needs

Parker-

Klingeman- Parker & Wilcock Bakke &

Parker McLean Kingeman Wilcock & Crowe others

Input Variables (1990) (1982) (1982) (2001) (2003) (1999)

Channel cross section √ √ √ √ √ √

Water surface slope √ √ √ √ √ √

Discharge √ √ √ √ √ √

Bed surface

•  grain-size distribution √ √ √

•  % fraction of sand, gravel √

Substrate

•  grain-size distribution √ √

•  D50 particle size √

Bed load sample data √ √

Bedload Model



Put accuracy/cost slide here
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Bedload = 14.1Q
3.27

R
2
 = 0.84

Bedload equation calibrated with a few 

samples gives highest accuracy/cost

Equation

Statistical

Calibrated physically-

based Equation



Dynamic surface (armor) layer 

function

Two parts to model: hiding factor, transport 

function

Cross section 

through 

stream bed 

Flow



Hiding Factors

Wilcock’s Tau*crit graph

Hiding Factor
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Sycan River above 

Sycan Marsh



Area 99.0 mi2 (256 km2)

Mean elev. 6430 ft (1960 m)

Qbankfull 315 CFS (8.9 m3/s)

D50 30.7 mm



Calibrated model BAGS output
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Alan F. Hamlet, (2009) A Comprehensive 

Hydrologic Data Base Incorporating IPCC Climate 

Change Scenarios to Support Long Range Water 

Planning in the Columbia River Basin (Draft)

GRANDE RONDE 

RIVER AT LA GRANDE, 

OR. #13319000
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WY1993 WY1994

Grande Ronde Model Ratios, Adjusted Sycan Statistics

(WY1974-2003)/(WY1993-2003) to estimate WY1974-2003

Mean Std Dev Mean Std Dev

Historic Conditions 0.948 0.938 62.1 109.1

2020 Conditions 0.994 0.953 65.2 110.9

2040 Conditions 1.058 1.035 69.4 120.4

2080 Conditions 1.159 1.173 76.0 136.4

1) Find hydrologically 

similar watershed

2) Analyze climate 

model output for 

ratios of daily flow 

statistics

3) Adjust distribution 

by these  ratios



0.00

0.02

0.04

0.06

-1 0 1 2 3

Log Daily Mean Discharge, CFS

F
ra

c
ti

o
n

Original

2080

Original WY1993-2003 data adjusted 

to 2080 conditions, WY 1974-2003

Original

New (2080)

Qmean Qmean+s



5 PDFs of daily Q

2020 vs. Historic Conditions
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Discharge Effectiveness Curve
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Average Annual Bedload, Tons/year
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Effective Discharge, CFS
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Average Bedload Size Distribution
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Sycan River Example – Main Points:

The results shown are not meant to apply to 
all watersheds!

Example gives a “static” view of the future

We are beginning to develop the ability to 
quantitatively predict climate change effects 
in specific locations

BAGS is a useful tool where impacts to 
sediment is of interest



Use of BAGS in Stream Restoration 

Design and Planning

Routine sediment transport calculations for 

design of self-maintaining alluvial channels

Explore compatibility with climate change 

scenarios 

BAGS can be obtained at

http://www.stream.fs.fed.us/publications/bags.html


