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Multiply By To obtain

Mass

gram (g) 0.03527 ounce, avoirdupois (oz)
kilogram (kg) 2.205 pound avoirdupois (lb)

Datum
Vertical coordinate information for the stream gages is referenced to the National Geodetic 
Vertical Datum of 1929 (NGVD 29).

Vertical coordinate information for the geospatial data is referenced to the North American 
Vertical Datum of 1988 (NAVD 88).

Horizontal coordinate information is referenced to the North American Datum of 1983 (NAD 83).

Elevation, as used in this report, refers to distance above the vertical datum.

Abbreviations
ADCP acoustic Doppler current profiler

DEM digital elevation model

KCC Klamath Community Center

PC Portuguese Creek

REM relative elevation model

RF random forest

RKM river kilometers

USFWS U.S. Fish and Wildlife Service

USGS U.S. Geological Survey

XML extensible markup language
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Study reach

Figure 1. Location of Klamath River Basin, study reach, principle streams, dams, and hydroelectric facilities, California 
and Oregon. Figure modified from Holmquist-Johnson and Milhous (2010).

The biological opinion (BiOp; National Marine Fisheries 
Service and U.S. Fish and Wildlife Service, 2013) described 
the effects of the Klamath Irrigation Project on water 
availability and critical habitat for federally listed salmonid 
species and determined minimum flow requirements. The 
2013 BiOp also provided a summary of studies (Bartholomew 

and others, 1997; Stocking and Bartholomew, 2007) that 
identified Manayunkia speciosa, a freshwater polychaete, 
as the obligate invertebrate host for Ceratonova shasta (syn 
Ceratomyxa shasta), a myxosporean parasite, known to cause 
substantial mortality in juvenile and adult salmonids.
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Figure 4. Depictions of the 140-kilometer study reach along the main-stem Klamath River below Iron Gate Dam, California, as 
A, shaded-relief map; and B, longitudinal profile of water surface elevation. Locations are shown for two gaged sites (Iron Gate Dam, 
USGS 11516530; Seiad Valley gage, USGS 11520500) and two sediment-sampling sites (Portuguese Creek, PC; Klamath Community 
Center, KCC).
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Table 4. Definitions for geomorphic features within the river corridor along a 140-kilometer segment of the main-stem Klamath River, 
California.

[See companion data release (Curtis and Bond, 2020) for additional details. Abbreviations: ft, feet; RKM, river kilometer; >, greater than; ≤, less than or equal 
to; m, meter]

Feature description

Terrestrial features

Uplands Uplands include undifferentiated areas underlain by soil, colluvium, alluvium, bedrock or legacy mine tailings. Defined 
using relative elevation classes: 15-ft upstream from RKM 71 and 20-ft downstream from RKM 71. Inundated by flows 
with recurrence interval of >10 years.

Floodplains Discontinuous alluvial feature adjacent to the active channel and typically exhibits a vegetation gradient with the highest 
density of vegetation along the active-channel margin; density decreases with increasing distance from the channel 
margin. Defined using relative elevation classes: 10-ft upstream from RKM 71 and 13-ft downstream from RKM 71. 
Inundated by flows with recurrence interval of 10 years.

Ponds Aquatic features disconnected from the active-channel boundary. Only areas containing water in the base imagery were 
mapped, even when it was apparent that additional areas would be inundated seasonally.

Other Unique features with details of interest included in the ‘Notes’ field.
Channel features

Wetted 
channel

Primary channel that delivers the majority of flow and where the channel splits, it is identified as the widest channel. 
Delineated by the wetted perimeter as seen in the 2010 base imagery.

Secondary 
water 
features

Wetted-channel features that do not deliver the majority of channel flow. Only areas containing water in the 2010 base 
imagery were mapped, even when it was apparent that additional areas were inundated at higher flows.

Alcove Secondary water feature connected at one end to another wetted-channel feature (mainstem, tributary, side-channel, or 
split-flow channel).

Pond Secondary water feature disconnected from any other wetted-channel feature.
Side channel Narrow secondary channels connected to the primary channel at the upstream and downstream ends and distinguished from 

split-flow channels by conveyance of less than 20 percent of total summer base flow and generally less than 10 percent. 
The percentage of flow conveyance was estimated using channel width.

Split-flow 
channel

Secondary channels created by flow separation that results in a change in the river morphology. Split-flow channels convey 
between 20 and 50 percent of base flow. The percentage of flow conveyance was estimated using channel width.

Bar Alluvial feature created and maintained by bedload transport typically oriented parallel to the primary flow direction. The 
boundary between bars and adjacent riparian or upland features may be gradual. Boundary was delineated using relative 
elevations, observational criteria that included morphology, vegetation type and density, and physical evidence of scour 
or deposition. Manually edited and field checked for evidence of active bedload transport (imbrication, bedforms, loose 
bed material).

Channel 
margin

Catch-all category for steep margins that exist between floodplain and wetted channel, where the relative elevation model 
delineates a transition between two or more relative elevation classes within a narrow horizontal distance (≤15 m). This 
features class may extend longitudinally more than one meander length and may include two or more undifferentiated 
features (for example, low bar, high bar, and rock outcrop).

Rock outcrop Non-alluvial feature that is typically darker colored than alluvial features and may have a rough tone, jagged boundary, and 
may show lineations indicative of bedrock texture.

Other Unique features with details of interest included in the ‘Notes’ field.
Bar classification

Lateral Depositional feature created and maintained by active bedload transport and attached to the channel margin.
Medial Depositional feature created and maintained by active bedload transport and surrounded by water on all sides.
Low Defined using relative elevation classes: 4-ft upstream from RKM 71 and 4-ft downstream from RKM 71. Inundated by 

flows with recurrence interval of 2 years.
High Defined using relative elevation classes: 6-ft upstream from RKM 71 and 8-ft downstream from RKM 71. Inundated by 

flows with recurrence interval of 5 years.
























