




















Figure 14 (cont.) By (c) 1981, lateral movement had occurred on the right and left
banks (points A and B) downstream of the San Jose Diversion. Further lateral migration
had occurred by (d) 1992 on the right bank at point B. Flow is from right to left.
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Reaches of Smallest Variability

Reaches with the smallest variability include: (1) San Jose Diversion to Gila Box (points 59-62). This
reach constitutes the upstream portion of the study area and is constricted by the downstream end of the
Gila Box. The bedrock constraints on the Gila River channel in this reach account for the low variability
in channel widths.

Wide and narrow channel locations

Channel locations that measured extremely wide or narrow on average with relatively low variance were
identified and analyzed in order to determine the cause of the anomalous widths.

Wide

In Safford Valley, the widest channel locations were measured at points 1, 15, 16, and 17. These points
are in reaches, which have been identified as reaches of greatest channel change, but also exhibit generally
wider channels than other reaches upstream. Point 1 corresponds to the channel width at the boundary
of the San Carlos Apache Indian Reservation (Case Study 1); points 15-17 correspond to the Ashurst
Reach (Case Study 2) downstream of the Eden Bridge. Although the width seems to be at least in part a

product of natural processes, there may be some connection with the anomalous narrow width at the
Eden Bridge (point 21).

Narrow

The narrowest channel widths measured on average for Safford Valley correspond to points 4, 21, and
61. Points 4 and 61 are examples of channel locations that may be narrow through a combination of
bedrock constrictions and levee construction; point 21 appears to be artificially narrow due to levee
construction. Point 4 is located approximately one mile upstream of the Reservation boundary and is
narrow due to the presence of consolidated Quaternary and Pliocene deposits that bound the river on
both sides. In some years, the narrowness of the channel may be accentuated by levees on the left bank.
Point 21 corresponds to the channel approximately 0.25 mile downstream of the Eden Bridge, where
levees create an artificially narrow channel. Point 61 is located at the Tidwell Canal diversion, near the
mouth of the Gila Box. At this location, the bedrock canyon and channelization at the diversion combine
to produce the narrow width.

COMPARISON OF FLOOD INUNDATION WIDTHS TO FLOOD WIDTHS

Three major floods occurred in the past 65 years for which post-flood aerial photography was flown.
These photograph sets provide valuable information on impacts of large floods on channel morphology
and can be very useful in comparing the flood widths as interpreted in non-flood years to inundation
widths from actual floods. Figure 3 shows that the largest floods in Safford Valley occurred in 1983 (peak
of record), 1916, 1978, 1993, and 1972. Photograph sets from the flood of October 1972, October 1983,
and March 1993 were available for this analysis. These sets were compared to the pre-flood sets of 1967,
1981, and 1992, respectively (Figure 15).
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Generally, the 1972 flood inundation width is much larger than the 1967 flood flow width, with the
exception of a few isolated points. On average, the magnitude of the difference is 348 m, and reaches a
maximum value of over 900 m. This disparity in width is an indication that the channel was too narrow
to accommodate the 1972 discharge. This was due to the fact that the channel had not been subjected to
high magnitude peak discharges for several decades. The 1983/1981 compatrisons show that the flood
width in 1981 is actually larger than the inundation width of the 1983 flood. This suggests that the
channel had widened considerably during the 1972 flood to accommodate the larger flows. The
1993/1992 comparisons shows even more points, which have flood widths larger than the 1993 flood
inundation widths. Since the 1993 flood was of much smaller magnitude than either the 1972 or 1983
flood, the channel was wide enough from the previous floods to accommodate the 1993 discharge.

DUNCAN VALLEY

GENERAL TRENDS
Average width data: Comparison of Flood Years

The average width data for Duncan Valley shows similar trends to that of Safford Valley (Figure 106).
From 1935 to 1958, there was a general decrease in both recent flow width and flood width, especially
from 1953 to 1958. This decrease followed a period of fewer and smaller magnitude floods. From 1958
to 1981, channel width increased, most likely due to the 1965, 1972 and 1978 floods in Duncan Valley.
From 1981 to 1992, widths decreased slightly for the recent flows and increased for the flood flows, the
latter of which may be associated with the 1984 flood, which is the second largest peak in the record at
the Gila River near Clifton gaging station. From 1992 to 1997, average flood width appears to have
remained constant and reached the average flood width of 1935 measurements in 2000. Recent flow
width increased from 1992 to 2000.

Longitudinal trends

From analysis of all photograph years, there is a general decrease in flood flow width in the upstream
direction, which is similar to the longitudinal trends for Safford Valley (Figure 17). Average recent flow
widths do not show a discernible longitudinal trend.

PHOTOGRAPH YEAR COMPARISON
Analysis of channel changes

The analysis of channel changes documents the reaches of greatest and smallest variability in all non-
flood photograph sets (Figure 18). Reaches of greatest and intermediate variability are selected for case
studies to illustrate the types of channel changes that have occurred during the historical period.
Generally, the reaches of smallest variability are much longer than any reaches that have high variance.
This suggests that channel change in Duncan Valley has been minimal with the exception of a few select
reaches. Qualitative information gathered by evaluating photograph sets prior to measurement confirms
the nature of channel behavior in reaches of great variability and also those of small variability. One
exception is the Willow Creek reach, which came out as a reach of high variability, whereas it was
recorded through initial observations as a stable reach. This point was difficult to measure due to the
contrast on some of the photograph sets; it is most likely the case that a high terrace was included in the
flood width in some of the wider measurements. As in Safford valley, only flood width measurements are
used in this analysis.
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