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VALLEY BOTTOM CLASSIFICATION

Classification of the valley segments corresponding to IFIM sites was done using a modification
of the scheme of Cupp (1989). Classification facilitates the recognition of valley segments that
have common characteristics and can therefore be expected to behave in similar manners. This
is true for the relative importance of various geomorphic and hydrologic processes and also in
the response to natural or human-induced change. The Cupp scheme was designed for land use
managers in the State of Washington and is based on easily measured geomorphic characteristics:
valley bottom slope, valley bottom width, sideslope gradient, channel pattern, nature and pattern
of stream corridor features, and the position of the segment in the drainage network.

In many respects the Cupp scheme satisfactorily discriminates valley bottom types, but several
persistent characteristics are not resolved by this classification. Cupp’s scheme persistently has
valley slopes that are too high to discriminate between valley segments, and the scheme fails to
delineate incised channels on an otherwise broad surface. The scheme used, as modified, is
presented in Table 1. Figures 1 through 3 present in a graphical format the fields represented
by the most relevant valley bottom types.

The valley segments were classified through a combination of site reconnaissance and inspection
of ground photos, aerial photos, maps. The physical properties were measured from 7.5-minute
U.S. Geological Survey topographic maps (scale 1:24,000). Black and white aerial photos at a
scale of 1:33,330 were used to characterize the morphology of the valley and channel.

Valley bottom gradient was determined from the distance between map elevation contours,
following the valley axis and not the channel trace. In large mainstem channels, the distance
between adjacent contours can be miles. In these cases, the elevation drop over the distance
between adjacent contours gave representative slope values. In smaller streams, valley segments
tend to be shorter and slopes steeper; these valley segments, the slope over five contour intervals
was used to give representative values.

Valley bottom width was also determined from maps. The criterion for setting valley margins
was the break in slope between the adjacent hill slopes and a flatter bottom. Channels slightly
incised into their own alluvium complicate such a clear delineation, because this strict
interpretation would preclude the recognition of the nature of the basin. For the important
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processes affecting valley form, it is relevant whether 30-degree slopes lining the channel extend
up only 10 feet to meet a broad plain or whether they extend up 1,000 feet to a ridge crest.
Debris flows are likely to be an important process in the second case but not the first. To avoid
this problem, the new category "entrenched channels” was introduced.

Sideslope gradient was also taken from the maps; it was measured in areas beyond the defined
valley bottom margins.

Channel pattern was determined from maps, both aerial and ground level photos, and
reconnaissance. The degree of confinement provided by the valley walls, the sinuosity of the
channel, and whether the channel was braided or meandering are described, along with the
longitudinal profile.

Landforms and geomorphic features were interpreted from site reconnaissance and from
inspection of maps and photos. The description includes recognition of cutoff bends and sloughs
on the floodplain, terraces above the channel, alluvial fans, bedrock outcrops, glaciation, the
nature of soils and underlying material, valley aspect, and other clues as to the geomorphic
history, important processes, and organization of the channel network.

Finally, the position of the valley segment in the context of the stream network is noted,
following the methodology suggested by Strahler (1984). The smallest streams, which have no
tributaries, are called first-order streams. Two first-order streams coalesce to form a second-order
stream. Two second-order streams coalesce to form a third-order stream. The confluence of a
lower order stream with a higher order stream does not change the order of the higher order
stream. While the categorization in and of itself is not physically based, it usually coincides with
progressively larger channels, smaller slopes, more gradual hydrographs, and less non-alluvial
processes as one moves downstream.

The general scheme includes an alphanumeric code:

F valley segments that have nearly flat cross-sectional profiles and gentle sideslope
relief. These are typically found in lowland plains and in mainstem valleys.

M valley segments that have slightly steeper gradients and steeper side slopes, but
are still moderate. They are found in lowland plains and more upland settings.
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\% valley segments have narrow, V-shaped aspects and are typically found in more
upland areas or in deeply unused regions.

U valley segments have U-shaped aspects and are usually found in upland areas,
especially where glaciation has occurred.

H valley segments are steep and narrow drainageways in upland reaches or
tributaries to incised mainstream channels.

The number following the letter refers in some sense to the subclass within the general category.

In addition, a number of channels were found to be incised slightly into the valley. This
entrenchment alters the frcquency of overbank flooding and in many cases indicates that the
channel is undergoing some adjustment to discharge or sediment supply. To indicate this state
of entrenchment, a prefix "e" was added to the classification.

The valley bottom type corresponding to each studied site and the pertinent information used to

make this assignment are listed in Table 2. The plotting position of each site is shown in Figures
4-6. Table 3 lists by valley type the segments studied in this analysis.
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TABLE 3 VALLEY BOTTOM CLASSIFICATION OF SITES

V_Valleys M Valleys F Valleys
Vo M1
SY4 SY-3 F2
SY-5 WM-2 WD-1
SY-6 WM-3 WD-2
SP-3 SP-1 WD-3
Sp-2 SP-7
SP4 SP-14
WM-1
Vi1
SY-2 F3
SY-7 WM-6
SP-8 WM-7
SP-16 SP-5
' SP-6
SP-9
v2 F4
WM-5 WM-8
WM-14 WM-9
WM-15 SY-1
WM-16
V3 F5
SP-11 SY-8
SP-17 SY-9
SY-10
SP-12
SP-13
[
eF4=WM-4
eF3=W-10
eF5=WM-11,12,13
eF4=SP-10
eF3=SP-15

oL
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