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Figure 1. Map showing a sample backwater opening in the upstream direction. The upstream
boundary of the backwater was drawn at 45 degrees with respect to the main current direction.
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Figure 2.  Instantaneous discharge of the Colorado River at Lees Ferry between 1921 and 2000.
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Figure 3. Map showing the five study reaches where photogeologic mapping of
backwaters was conducted (delineated here with black outlines) and the five sites
where backwaters were delineated based on NAU survey data (arrows and river-mile
locations).
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Figure 4. Map showing a sample topographic map developed from NAU survey data at

the Eminence Break (45-mile) site in February 1996 (A and B) and April 1996 (C and D),
with a larger perspective of the eddy bar as mapped in April 1996 (E). Gray lines

represent 0.5-m contours, and red contours represent elevations of 859.5 m (A and C) and
860.0 m (B and D). These stages correspond to discharges of 362 and 462 m3/s,
respectively. The shaded polygon delineates the simulated backwater at the specified stage.




[image: image5.wmf]0

500

1000

1500

2000

2500

0

500

1000

1500

2000

1993

Feb 1996

Aug 2000

Sept 2000

average

Discharge, in m

3

/s

Crash (62-mile)

0

500

1000

1500

2000

2500

0

500

1000

1500

2000

Eminence (45-mile)

Feb 1996

April 1996

Aug 2000

Sept 2000

average

Backwater area, in m

2

0

500

1000

1500

2000

2500

3000

0

500

1000

1500

2000

Carbon (65-mile)

Feb 1996

April 1996

Aug 2000

Sept 2000

average

Discharge, in m

3

/s

Backwater area, in m

2

0

200

400

600

800

1000

0

500

1000

1500

2000

Fence (30-mile)

Feb 1996

April 1996

Aug 2000

Sept 2000

average

0

100

200

300

400

500

600

0

500

1000

1500

2000

Above Cathderal (3-mile)

1990

Feb 1996

April 1996

Aug 2000

Sept 2000

average

Backwater area, in m

2

Figure 5.  Relationships between river discharge and potential backwater area at five 

sites surveyed by NAU.  Colored lines represent specific survey dates.  Thick black 

lines represent the mean backwater area at a given discharge.  Not the different scales

for y axes among sites.
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Figure 6.  Relationships between river discharge and potential backwater volume at five 

sites surveyed by NAU.  Colored lines represent specific survey dates.  Thick black 

lines represent the mean backwater volume at a given discharge.  Note the different scales

for y axes among sites.
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Figure 7.  Time series of backwater area (A) and the number of persistent eddies with backwaters (B) per unit river length.  Time

series of backwater area (A) includes error bars representing an overall error rate of +/-15.2%.  Study reaches are abbreviated as

follows:  LF = Lees Ferry, RW = Redwall Gorge, PH = Point Hansbrough, ULCR = Upper Little Colorado River reach, and

LLCR = Lower Little Colorado River reach.  Asterisks (*) indicate years in the post-dam era with peak discharges >1275m

3

/s.
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