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Background

Wild Pacific Salmon populations are under substantial threat 
throughout the North Pacific. 

The causes of this are as widespread. Pressure is placed upon these 
populations from poaching and overfishing, but the most substantial 
challenge to them is habitat loss due to human land use. 

A recent study by the non-profit Wild Salmon Center found that “on the 
Oregon Coast, salmon are relatively more dependent on freshwater
habitat than marine” and that “modeling has shown that better 
freshwater habitat conditions lower extinction probabilities for Oregon 
coastal Coho.” (Miewald 9) 



Background (cont.)

Because of high intensity of human development and industrial land 
use along the western US and Oregon in particular, this area contains 
some of the greatest threats to wild Pacific salmon in the form of habitat 
loss and degradation. 

On the North Oregon coast, where there are six distinct salmon 
species/populations, “only 8% of the forest of the North Coast is 
managed with a high emphasis on natural resource conservation” and 
“over 50% of the forest area is dominated by industrial forestry.”
(Miewald 5).  

These types of statistics indicate that there is a very serious need to 
examine the habitat of the existing populations here in Oregon.

Design Objectives

The primary objective of this database design is to allow the 
examination of salmon population statistics based upon a variety of 
sources of interest. 

The database should allow for statistical analysis of a variety of factors 
and at several different scales. 

While the focus of this project will be upon the use of the database in 
Oregon, available data will easily allow the database to be expanded 
into the entire western US portion of the wild Pacific salmon range 



Design Objectives (cont.)

A main feature and focus of this project will be upon using available land cover 
data to seek a relationship between land cover and status or health of salmon 
populations in Oregon. 

The database will store, query and calculate statistics at the Hydrologic Unit 
Code 6 (HUC6) area level. 

It will be possible to summarize the HUC6 land cover data for salmon 
populations present within any given HUC6 area. 
This information will also be readily accessible for different species areas, 
species run timing, and HUC6 areas intersecting a given river, stream or 
waterbody. 

This data will also be available at the county and eventually the state level.

Data Layer Specifications and Geographic Extent

Layer 
Name Data Type Brief Description Source

Counties Polygon

Compiled from US Census website. Includes 
all counties from states which intersect the 
HUC6 areas under study. 2008

http://www2.census.gov/cgi-
bin/shapefiles/national-files

HUC_cnty Polygon HUC6 areas w/countyID field
Wild Salmon Center provided original HUC6 
shapfile.

POPS Polygon

Areas representing salmon populations 
throughout the western US. Data from Wild 
Salmon Center Pacific assesment project. Wild Salmon Center

States Polygon
Polygon derived from dissolved counties 
shapefile. 2008

Original shapefile:http://www2.census.gov/cgi-
bin/shapefiles/national-files

Or_Rivers Polyline
Dataset representing rivers and water 
features in OR. 2002

http://www.oregon.gov/DAS/EISPD/GEO/alphalist
.shtml

Waterbodies Polygon
Dataset representing waterbodies in OR. 
1980

http://www.oregon.gov/DAS/EISPD/GEO/alphalist
.shtml

ca_nv_lc Raster

Raster data grid showing land cover in areas 
of CA and NV. Grid derived from NLCD data. 
2001, 30m resolution http://www.mrlc.gov/nlcd_multizone_map.php

or_wa_lc Raster

Raster data grid showing land cover in areas 
of OR and WA. Grid derived from NLCD data. 
2001, 30m resolution. http://www.mrlc.gov/nlcd_multizone_map.php



Projection

Projection type: Albers conical equal area

Spheroid name: GRS 1980

Datum name: NAD83

Latitude of 1st parallel: 29:30:00 N

Latitude of 2nd parallel: 45:30:00 N

Longitude of central meridian: 96:00:00 W

Latitude of origin of projection 23:00:00 N

False easting at central meridian: 0 Meters

False northing at origin: 0 meters.

Methods and Techniques

After creating a raster grid from the downloaded NLCD raster image, I 
eliminated the no-value areas using the raster calculator. 

The NLCD data for regions 1, 2 and 3 was processed to cover a large 
portion of Oregon, Washington, Idaho and California. 

Hawth’s Tools was used to create a table of land cover values for each
polygon in the HUC6 dataset. 

The values generated in the land cover table represent the number of 
900m² areas in each polygon for a given land cover type. 



Methods and Techniques

The values generated in the 
land cover table represent 
the number of 900m² areas 
in each polygon for a given 
land cover type. 

To the right are the different 
land cover classifications 
from the NLCD.



Methods and Techniques

Next all the relationships between different feature classes and tables were 
defined.

The most time consuming portion of the project lay in populating the link tables 
between features which have a many-to-many relationship. 

The method used required manually populating the table one feature at a time 
which for Oregon alone was over 900 polygon features. 

The land cover data is then easily accessed, and in the case of the 
demonstration was exported to Microsoft Excel for further calculations and 
graph production.

Intended Applications

The primary application of this database will be the current and continued 
analysis of the connection between land cover type and salmon populations. 

Because the wild Pacific salmon range is quite large in the US alone, it is 
important that these analyses can be performed for different regions and at 
many different scales. 

A secondary application will be to examine an area that may be under 
consideration for increased development or human action that may
compromise existing salmon habitat. 

Regardless of the scale of development the database can be used to locate the 
HUC6 units, salmon populations, rivers, waterbodies that may be affected. The 
land cover data can then be referenced to illustrate the condition of any given 
area whether at the HUC6, population, county or state area level



Applications

Additional features built into the database allow 
users to query land cover data for HUC6 areas 
intersecting any given river, lake, salmon population 
or state. 

This allows for many different types of analysis and 
the comparison of different richness, endangered 
status, timing and a number of other variables to 
land cover data. 

Demonstration One

Comparison of land cover inHUC6 areas 
containing “threatened” salmon populations to 
HUC6 areas containing “not warrented”
populations.



1. Select “threatened” populations.

Producing Data

After opening the related HUC table and Land Cover 
table, we can export the land cover data for these 
threatened populations and create the following 
graph of land cover types shown in square kilometers 
(y axis)



“Not Warranted”

“Threatened”

Selected Results

Evergreen land cover is the highest for both populations

Shrub type is significantly higher for threatened 
populations.

Whether this scrub land cover is the result of logging 
activity or not would need to be comfirmed with additional 
spatial data for Oregon logging activities. 

Developed land cover is not nearly as significant of factor as 
may have been supposed.



Demonstration Two

Finding Fish Populations and HUC6 
Land Cover for the Illinois River, OR

Illinois River Reaches Selected.



Related Table shows HUC6 that intersect the Illinois

From the HUC table you can access land cover data



Fish Population data

Even County and State Data



Finally. Demonstration Three

Finding attributes for a given fish 
population.

Select a population of interest.



The related HUC table shows attributes of HUC6 areas that intersect with 
the population range.

From the HUC table you can access all other data, 
including land cover….



Limits and Quality Statement

Areas with no data were not included in demonstration, and areas with no 
value (-999) were also removed. 

Significant problem with LandCoverTable, many duplicate polygon 
entries. This is due to the fact that the raster data was processed in 
multiple steps.  

The LandCoverTable will be repopulated in a single process to ensure the 
integrity of the HUC relationships.

The LandCoverTable should also be converted to square km 

Because the many-to-many relationships had to be populated manually 
only the Illinois River was included for demonstration purposes. A more 
complex relationship should eliminate the need for excessive, tedious 
manual labor. 

More Limits

Due to the HUC6 scale the volume of data for this database is enormous, 
particularly bearing in mind that the initial project goal consisted of all western 
states within the range of wild Pacific Salmon. 

A solution for this problem would be to program a tool to populate these tables, 
or to devise an additional link table so the relationship becomes two one-to-
many relationships rather than a single many-to-many. This problem also exists 
for linking the rivers dataset to that of the HUC6 data. 

Looking towards future maintenance, additions and alterations to this database 
would be rather straight forward and could be made within ArcMap editor or 
larger changes would likely be easier made in Excel or preferably Access. 

The most challenging update will be when new land cover data becomes 
available, because at this point Hawth’s tools would need to once again process 
the large raster grid for the HUC6 polygons to create an updated land cover 
table.
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