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1. CRITERIA

We wish to identify priority conservation areas in Centre County, Pennsylvania that fulfill the following criteria:


Greater than 75 bird and mammalian species combined


Less than 10% of each study site occupied by roads, highways and interstates


High habitat potential


Publicly owned land


Forested areas


Slope less than 15%

All of the data was supplied on the GEOG 5222 CD-R.  (A major clue on what to do!)

DATA SETUP

Each data layer was loaded into ArcMAP and studied.  All of the layers appear to be properly projected.  Some Symbology was changed during setup to make the data of interest more visible. 

The data sets are listed below with comments:

StudySites


Description: Survey plots used for collecting bird and mammal species richness data

Feature Type: Polygon

Important Attributes: 1) AREA - in square meters; 2) BLOCK_ID

Comments:


BLOCK_ID matches a field by the same name in SpeciesRichness (speciesrich.dbf) - 155 records in both dbf tables


Each Polygon is nearly square and contains approximately 24 million square meters (~ 3.0 miles on a side)

Roads (clip_rds)


Description: Detailed roads data for Centre County


Feature Type: Line

Important Attribute: rd_type - contains road type information that can be used to divide the data into classes, (e.g., Road, Highway or Interstate).

Comments:


Symbology changed to show all three road types.  No unknown road types found.

Habitat


Description: Habitat quality information for Centre County

Feature Type: Polygon

Important Attribute: HABITATPOTENTIAL - contains one of two values: High or Low

Comments:


Symbology changed to show high versus low habitat potential.

Ownership


Description: Land ownership information for Centre County

Feature Type: Polygon

Important Attribute: OWNERSHIP - contains one of two values: Public or Private

Comments:


Symbology changed to show public versus private ownership.

Boundary


Description: Centre County political boundary

Feature Type: Polygon

Important Attribute: N/A (This layer is just meant to show you the study area (county) boundary. You will not need to use this layer in the analysis.)

Comments:


The single polygon is NOT needed to clip some of the data that extends beyond the county line since the raster data will do so.

SpeciesRichness


Description: Bird and mammal species richness values for Centre County

Feature Type: N/A (external attribute table)

Important Attributes: 1) BLOCK_ID (also found in StudySites); 2) BIRDS - bird species richness (count); 3) MAMMALS - mammal species richness

Comments:


Join this attribute table to StudySites based on their common BLOCK_ID fields.  Since one of the given criteria is based on "bird and mammalian species combined", a field can be added "TOTSPECIES" (as Double) then calculated as BIRDS + MAMMALS.  Note: The Statistics of studysites.TOTSPECIES look consistent with the criteria.  I.E. there are a significant number of study areas with "Greater than 75 bird and mammalian species combined".  Symbology was specified as Graduated colors with 5 classes including a break at 75 to match the species criteria.

Elevation


Description: Grid theme containing elevation values for Centre County

Feature Type: Grid/Raster 

Attribute: VALUE - elevation in meters. This grid should be used for display as well as analysis.

Comments:


Cell size is 27.108100 meters on each side.  (88.9373360 feet)  This is the smallest cell size of the two grids.


Default Symbology looks pretty good with black Low @ 171 to white High @ 810 (meter

Landuse


Description: Grid theme containing landuse values for Centre County

Feature Type: Grid/Raster 

Attributes: 1) VALUE - landuse codes; 2) S_VALUE - landuse types

Comments:


Cell size is 50 meters on each side for 2084 (X) by 1240 (Y)


Symbology was set to Unique Values based on the S_value field.  Most of the colors were changed to make the water blue, etc.

2. OVERALL ANALYSIS SEQUENCE

The elevation data and land use data is Grid/Raster based.  The remaining data is polygon based, either as supplied or as buffered lines.  The polygon data can be processed separately from the grid data before it is converted to a raster format.  Then the final intersections can be made using the raster based spatial analyst (with the smallest provided cell size).  The final results will be Grid/Raster cells that meet all of the criteria.

3. PREPROCESSING 

Some layers were supplied ready for comparison to the specified criteria (High Habitat Potential, Publicly Owned Land and Land Use) or close to it (StudySites with individual species data).  Other layers need additional processing to turn elevations into slope and the biggest challenge; calculating the percent of each study site occupied by roadways.

3.1. Greater than 75 bird and mammalian species combined

Birds and mammalian species were combined in the StudySites layer data setup so that the data can be visualized via mapping.  Once the combined species counts are added to the attribute table, select by Attributes can easily select the polygons that meet this criterion.  The geoprocessing wizard will work with just selected attributes.  (I.E. they do not need to be copied to a new shape file, at least not right away.)

3.2. Less than 10% of each study site occupied by road ways

The supplied data contains road type information but not the variable buffer size based on the road type. Roads, Highways and Interstates that measure 20 meters, 50 meters and 100 meters in buffer radius need to be specified by an added variable.

Could write a VBA program to populate the added buffer radii field but it is easier to simply select the three road types, one at a time, with select by attribute and assign the appropriate buffer radii via a simple calculate field (on just the selected records).
3.3. High habitat potential

Ready for analysis.  Only need to select high habitat potential via Select by Attributes.

3.4. Publicly owned land

Ready for analysis.  Only need to select public lands via Select by Attributes.

3.5. Forested areas

Ready for analysis.  Only need to select “Forests” via Select by Attributes.

3.6. Slope less than 15%

The elevation data needs to be processed into Slope data using Spatial Analyst.

4. AREA CALCULATIONS

I tried dissolving the roadway buffers during their creation and saw how long it was taking so I eliminated the dissolve step.  Then I restricted the roads of interest to just the 36 out of 155 study areas with Greater than 75 bird and mammalian species.  This was performed via an intersection with the un-dissolved buffered roads shape file and the 36 study areas.  The operation still produced 52,421 polygons, but never the less, many fewer than dealing with every roadway in the county.  

Now the roadways can be dissolved together based on their STUDYSITES number.  It took a little while (ten minutes?) with an AMD XP1800 CPU but I ended up with just 36 polygons as anticipated; one per un-eliminated study site.  Now a field can be added to contain the calculated area of the dissolved roadway areas based on the Lesson 2 VBA approach.

Using a select by Attribute query with the study areas / road areas < 10 % criteria showed that this cut reduces the number of study sites from 36 to 30.  Looking at the dissolved roadway map, the 6 unselected (and therefore eliminated) study areas do appear to have the most roads.
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Figure 1 - Unselected Roads (in black) occupy greater than or equal to 10% of their study area

5. ANALYSIS (Processing Order)

A significant amount of the processing was performed to be confident in the work plan.  Specifically, the data was setup in ArcCatalog and ArcMap plus some analysis was performed as discussed above.  The first two criteria have already been met by reducing the 155 study areas to only 36 based on species and then down to only 30 based on roadway area criteria.  The remaining criteria / cuts are discussed next.

5.1. High habitat

High habitat potential can be considered next versus the 30 acceptable study sites identified above.  This is a selected polygon map versus selected polygon map intersection using the GeoProcessing Wizard.  The number of polygons is relatively few compared to the road data buffers so the results will not push the PC.

5.2. Publicly owned land

The ownership layer is the remaining polygon data layer to consider for public versus private lands.  The ownership layer only has 81 polygons total so another intersection will be no problem.  (No need to dissolve since the data will be converted to a raster grid.)

5.3. Forested areas

The forested areas are identified on the supplied raster based “LandUse” layer.  Before this data can be used to further restrict the priority conservation areas, the vector based priority conservation areas (so far) needs to be converted to a raster/grid via the Spatial Analyst “Convert | Features to Raster” option.  Note: a cell size of 50 meters will be specified to match the Land Use cell size.

The techniques that we learned on project 7, with raster-based criteria using Spatial Analyst, can be used to further restrict the priority conservation areas (as if they were potential vineyard acreage).  I.E. the raster-based layers can be converted/reclassified to zeros and ones for “No” versus “OK” filtering.

5.4. Slope less than 15%

The Spatial Analyst “Surface Analysis | Slope” option can be used to easily produce a grid of slope as a percent that can be reclassified as pass or fail criteria.  Cell size is an issue because the supplied Elevation grid cell size is smaller than the land use grid cell size.

Looking at the help file to see if each layer’s cell size needs to be consistent before the “Raster Calculator” is invoked, I see that even the raster calculator will even work with coverages and shapefiles.  Therefore, I suspect that a cell size conversion step is not necessary.  => Yes, according to the help file under “cell size – setting for analysis results”, it is possible to specify an “Analysis Cell Size” as:

· Maximum of Inputs

· Minimum of Inputs, or 

· As specified below.

Apparently Maximum of Inputs is the default because your analysis can’t be more precise than the coarsest layer.  Perhaps I’ll try both ways to see how much of a difference it makes.

6. PRESENTATION

I will post at http://www.personal.psu.edu/txw211/ (from the Final Project: Introduction and Instructions):
1. A series of screen captures illustrating the major steps involved in this analysis. 

2. A screen capture of a map *layout* showing a hillshade of the Elevation grid layer with the candidate reserve sites as an overlay. 

3. A brief report outlining the methods used in your analysis. 

I will also definitely take the "Lessons 8/9/10 Bonus Quiz" to make sure that I have obtained one of the four multiple-choice answers.
