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Introduction 

 For my term project I am going to investigate collected data on the middle 

Willamette Watershed in Oregon. I chose this watershed, because in my capstone 

project I’m in charge of water resources for our project. We are trying to make an 

intersection at Clow Corner and Oregon 99 West near Monmouth safer. For my 

capstone I want to implement a culvert system for the roadway at the intersection and 

for that I will need rainfall, soil, land use land cover, and storm water runoff data. I didn’t 

want to just examine the small project site at the intersection, so I chose to look into the 

entire HUC-8 that encompasses it.  

 

Figure 9: Street view of the watershed area 
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Figure 10: Satellite view of the watershed area 

Project Overview  

I originally found the location I wanted to investigate by going to the Clow Corner 

intersection in Oregon on Data Basin and using that areas HUC-8. The HUC-8’s name 

is the Middle Willamette watershed and its 8 digit ID is 17090007. The area of the 

Watershed is 455039.91 acres or 1841.48 square kilometers. A majority of the 

watershed is in the Willamette Valley so it’s flat land that is surrounded by mountains. 

The elevation of the watershed ranges from 2.63 meters to 1079 meters high, but it on 

average under 100 meters. The main feature of the watershed is the Willamette River 

that flows through the middle. Looking at the Land Use Land Cover map the majority of 

the watershed is hay/pasture and cultivated crops. There is also evergreen forest, 

shrubs, herbaceous, developed land of all intensities, open water, mixed forest, and 

woody wetlands covering the watershed. This project is important because this 

watershed covers a large portion of the middle of Oregon and the analysis shows data 

for one of the most important rivers in Oregon, the Willamette River. 

I gathered data for ArcGIS on GIS data gateway for 5 counties that are all a part 

of the Middle Willamette watershed. The counties are Clackamas, Yamhill, Washington, 
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Polk, and Marion. The watersheds projection is Oregon UTM Zone 10 North and so is 

all of the other pieces of data using my geodatabase. The data that I used for the map 

includes: 

 Precipitation (inches) – Polygon or characterized as points 

 NHD Data points that show events in the flow lines - Point 

 Waterbodies – Polygon 

 30x30 DEM – Raster 

 HUC 8 – Polygon 

 Land Use Land Cover – Raster (30x30) 

Data that I created using the previous data sets include: 

 Drainage Point – Point 

 Longest Flow Path Catchment – Line 

 Drainage Line – Line 

 Catchment – Polygon 

 Watershed Slope – Raster (30x30) 

 Stream and Stream link – Line 

 FAC – Raster (30x30) 

 FDR – Raster (30x30) 

 Sink Fill – Raster (30x30) 

 

 

Figure 1: Projection: Oregon UTM Zone 10 North 
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Maps 

 

Figure 2: DEM of the Watershed in meters 
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Figure 3: Land Use Land Cover of the watershed 
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Figure 4: Middle Willamette Watershed highlighting flow lengths 
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Figure 5: Middle Willamette Watershed showing drainage lines and Catchments 

 

 

 

 



9 
 

 

Figure 6: Precipitation in Middle Willamette 
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Figure 7: Flow Direction of the Watershed 
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Figure 8: Flow Accumulation of Watershed 
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Methods 

Once the data was gathered from data gateway I clipped all of the data sets that I 

had to fit my HUC 8 watershed. This took a while since I had 5 different sets of data to 

sift through and clip. When I had to combine the DEM’s I used Mosaic to new raster and 

then once I had one DEM I used clip management instead of analysis because it was a 

raster. The DEM still didn’t completely match the boundary of the watershed so I clipped 

the previous DEM clip using image analysis with the watershed selected. 

Now that all the data is clipped into the watershed it can be analyzed. I did hydro 

network analysis using the flow lines and the watershed data. These were the steps: 

 Fill the sinks in the DEM 

 Created the flow direction of the watershed 

 Created the flow accumulation of the watershed 

 Raster Calculator to find the bigger streams  

 Defined the streams and then linked them 

 Created the drainage line and points of the streams 

 Created the Catchment polygons for the drainage line 

 Created the longest flow path for the catchments 

 Created the watershed’s slope 

 

Figure 11: Model Builder for major parts of ArcHydro analysis 

 

 

 

Hydro Analysis 
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Results and Discussion 

 

Table 1: Intersection stream flow line Attribute Table 

 

Table 2: Intersection precipitation 

 

Table 3: Willamette River Attribute Table 
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Table 4: USGS graphs to find flow rates 

I looked into the Clow Corner Road and Oregon 99 W intersection area and saw 

the length of the seasonal stream and how it flows. The Stream flows from North to 

South into the Willamette River. It’s 7.4 km long and that area gets around 43 inches of 

precipitation a year. I’m going to use this data to find out how big of culverts I need to 

place to properly guide the water through the stream in a peak 100 year storm. 

Unfortunately I couldn’t create the data for flow rates in this project with the data that 

was available to me, but I used the rational method on my capstone project to complete 

this part of my data.  

I analyzed the streams as a whole for the HUC 8 watershed, but I also looked 

into the Willamette River since it’s the biggest feature that’s included. I found out by 

doing the Flow direction that the river flows from South to North which is rare in the 

Pacific Northwest. There was 185 pieces to analyze and the length of the river for this 

portion of it was 225.3 kilometers. If I was able to find flow rates I’m sure that the 

Willamette Rivers would stand out as the highest by far for this watershed as well, 

considering it’s a major river in Oregon. 

The limitations of my analysis of the Middle Willamette watershed were that I’m a 

student with limited time to dedicate to proper procedures. My biggest gripe is that I 

couldn’t get the flow rates because my analysis would look so more appealing on maps 

if I could show the rivers with the highest flows, where they peak, and where they drain 

into. I believe I still did a lot of analysis for this watershed and the only thing I really wish 

I could calculate is the flow rates, but I could analyze the vast amounts of USGS data 

for specific dates to gather flow rates for specific parts of any river in Oregon. I could 
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use this to find peak flow rates in the Willamette River even though no GIS data was 

available on their site. 
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