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Background 
Many stream restoration projects seek to restore historic features in stream corridors, including sinuosity, 
cross-sections and, where appropriate, multiple channels.  Frequently modern land-use practices obscure 
the channel features within floodplains.  Further, many alluvial rivers, like the Umatilla, vary in form over 
time due to punctuated flood flows and accompany gravel movement that reshapes channels (Sear et. al 
2008).  Landscapes with slight elevation changes present a unique set of problems in differentiating 
features associated with each elevation.  To characterize the previous locations of the Umatilla River, we  
The geomorphic floodplain encompasses the entire valley floor between the hillslopes.  It differs from other 
regulatory definitions, for example floodway, FEMA (ex. floodways and flood-prone areas) and county 
planning (ex. that recognizes the footprint of the 100 year flood frequency interval).  The Umatilla River 
provides a wide array of river and floodplain environments, from wide valleys to relatively narrow canyons to 
test the River Bathymetry Toolkit and the assess the resulting outputs.  The efforts presented in this poster 
have benefitted from several pre-processing steps: 
1. Filtering the bare-earth elevations and mosaicking the LIDAR data 
2. Applying an edge detection filter to locate the floodplain boundary 
3. Masking the LIDAR data to boundary of the geomorphic floodplain  

Figure 1. Location of the Umatilla River in NE Oregon.   
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Abstract: A combination of land use changes, river regulation, floodplain encroachment and wetland loss have contributed to the 
simplification of channel networks throughout many developed countries.   Many of these countries have active programs that seek 
to restore floodplains and river  networks to meet a variety of functions, including, flood mitigation,  increased water quality  and to 
providing habitat for imperiled aquatic organisms.  Knowledge of the historic floodplain patterns are essential in understanding the 
extent, forms and potential flows of channels in semi-arid floodplains.  This example follows the steps of a defined method 
(Wheaton 2010) to assess subtle channel patterns by removing the slope of the channel, classifying high resolution topographic 
data (LIDAR) and visualizing these classes. We created detrended digital elevation models (DEMs) as implemented in the River 
Bathymetry Toolbox (RBT) to process 1 meter LIDAR DEM data. Near channel elevations are classified and qualitatively evaluated 
using temporally coherent aerial photography.   
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Processing and Interpretive Steps 
Results of the GIS processing steps, along with the areas of interest and true color photos are presented in Figure 2.  The multi-part figure is a composite of several steps that were taken 
to process 1 meter LIDAR data into a detrended DEM for the Umatilla River Floodplain. Sub-parts A,B and C of this figure are read from the left hand side of the three image set to the 
right side. Each of the sub-sections of the figure are discussed below.   
 
 2.1 The historic Umatilla River floodplain is shown within the Umatilla basin. The floodplain is divided into three distinct sections for analysis and comparison. The lower, or most 
downstream section is shown in blue, the middle section is shown in green and the upper floodplain is shown in red.   
 
2.2 Figure 2.2a shows the downstream floodplain analysis area, that is characterized by a broad historic floodplain and low elevation relief. Figure 2.2b shows the midstream floodplain 
analysis area. This area is characterized by a narrow canyon floodplain and high elevation relief. Figure 2.2c shows the upstream floodplain analysis area. The upstream analysis area 
also contains the most sinuous channel forms. A detailed floodplain mask was digitized for this analysis area in order to avoid error in the channel classification caused by man-made 
features. The downstream and midstream analysis areas are subdivided into sections based on National Hydrologic Dataset (NHD) reach breaks. The Upstream analysis area, shown in 
red, is subdivided into sections according to hyporheic study reaches. One representative section from each analysis area was selected as an example. From left to right  (or a through c), 
the downstream example is section 8, the midstream example is section 9, and the upstream example is section 2.  
 
2.3 NAIP photography is used to show the context corresponding to downstream section 8 located near Hermiston, Oregon. Figure 2.3b shows imagery associated with midstream section 
9 south and west of Pendleton, Oregon.  Figure 2.3c shows imagery that represents the area upstream section 2 near Mission, Oregon.  
 
2.4 The initial classification shows the detrended DEM at each of the target sections. While there are many values shown, they are less distinct when viewed as a grey scale image.   
 
2.5 These images show the channel classification at each of the target sections. A color ramp is applied to show meaningful breaks in the classes.  Each of the target areas are classified 
– green to lighter blue colors depict the channel and darker colors show channel patterns in other parts of the floodplain.   The area where the floodplain meets the canyon wall is 
classified as very deep channel. This is evident in midstream section 9 along the northern canyon wall.  
 
2.6 These graphs show the relative amounts of each channel class within downstream section and the adjacent upstream and downstream sections. The areas shown in each class vary 
from section to section. The target section is outlined in red and shows the distribution for the floodplain section shown in 2.5 (or directly above the graph).  In each graph, dark green 
represents areas of low elevation relative to the channel mean. Dark blue areas represent areas of high elevation relative to channel mean.   
 Initial results 
 

•Results from RBT detrending tools show realistic patterns of historic channels, spring creeks, ponds and other fluvial features. 
 

•Historic features are resolvable across a wide set of  floodplains – from extensively developed lowland areas to relatively un-impacted floodplains in the upper portion 
of the watershed. 
 

•Data processing artifacts from agricultural fields, roads and artificial water conveyances (many of these are linear features), are both flat and very close to the 
elevations of many nearby channels. These and areas near to canyon walls merit field verification.  It is worth noting that there are relatively few anomalies to address. 
 
•Reprocess these data using shape indices, minimum spanning polygon length and/or area may reduce the noise in our elevation classes (see Figure 2.5) and provide 
more definition between classes.    
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Figure 2. Processing and interpretative steps using outputs of the River Bathymetry Toolkit.  
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