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[bookmark: _Toc34724227]Tool – Processed GIS Data-Listed Species Spatial Files
[bookmark: _Toc34724228]Background
This document provides background information and guidance on how to run the Processed GIS Data-Listed Species Spatial Files tool; a series of 25 scripts broken up into 4 steps.  
This tool standardizes the species location files for use in the co-occurrence analysis. All listed species location data, range and designated critical habitat, are provided by the Services. To standardize these files for EPA’s endangered species biological evaluation, files are organized by taxonomic group in file geodatabases.  A suite of file geodatabases, one for each taxonomic group are created.  These are referred to as spatial libraries. Four spatial libraries are generated, two for active libraries, one for range and one for designated critical habitat and the same for archived files. When a new or updated file is received from the Services it is standardized then moved to the appropriate library. If it is an update the old file is archived. If a species is delisted or removed from section 7 consideration or the overlap analysis is not necessary the species files is archived. A species listing can include a subset or individual population of a species, each population are processed individually. 
[bookmark: _Hlk32431825]This tool requires the ArcGIS version of Python 2.7, 64-bit, with Arcpy, Arcpy.sa, Pandas and Numpy modules imported.
Each tool is accompanied with a flow chart to depict the process for generating the output. In these diagrams the dashed box is an individual workflow or tool. Blue boxes represent original data, green boxes processed data output from one of the ESA-BE tools, orange boxes highlight specific steps from a tool and yellow boxes indicate a review process.  
[bookmark: _Toc34724229]Input/Tool – Standardize Species Location files  - Python Process
[bookmark: _Toc34724230]List of Scripts- Standardize Species Location files  
Step1_ListFilesNames.py
- Makes a list of the new files and saves it to a csv; recursively searches in all folders in the input directory
Step2_CopyToGeodatabase.py
- Make a copy of the original files from the input directory saving the to a geodatabase; 
- Step 2a Quality check confirms all files copied
Step3_StndFilesNames.py
-Copies the files from the geodatabase and re-names to the standard file name schema using a dictionary look-up variable; NmChangeDICT.  This dictionary is create manually using the master species list and includes the date the file was received.  
Step4_popfilename.py
-Adds the new file names to the attribute table
Step5_Dissolve.py
	- Dissolves files into a single multi-part polygon. This structure is needed for the composite files
used for the co-occurrence analysis. In the composites each species is represented by a single	row of data
Step6_UpdateAllAtt_pandas.py
- Update the species attribute tables to match the current master species list.
- Step 6a Quality check confirms attributes

Step7_ProjectSTD_STDGeo.py
	-Projects files into the standard NAD 83 geographic projection before the files are moved to
the species spatial libraries

Final output: Standardized new or updated species location files  
Goal: One spatial file per species with standardize file name with update date, attributes and projection.  Species files are represented as one multi-part polygon.  
Original datasets: NAD 83 Geographic projection file; current master species list, new or updated species location files, NHDPlus – HUC12s
Processed datasets: None
Time consideration – All species must be accounted for and pass all Quality Control checks before moving forward.  Generally, this step in combination with the next step will take a couple of days to a week to complete due to the coordination or follow-up on any tricky species. Time consideration is not related processing time for the tool. No one script takes an extreme amount of time, but some of the QC checks can take several hours based on the extent of the species file. 
Considerations for other tools/steps: A missing species, a change to the master species list or other supporting information, changes to the species location files, or missed QC will result in having to re-do the overlap analysis. 
Quality check and standardization are critical to makes sure files have all required information in the correct format before generating files for overlap.  If a mistake is found in one of the files, overlap will need to be re-done for the impacted species group(s).
Common errors: species is represented by more than one row in the attribute table, geometry errors, buffers, failing to archive old files or file after generating the HUC 12 files for FWS aquatic species. 
Description: When new location files are received from the Services these scripts will make a copy of the original file, standardize the file name including a date stamp, standardize the information in the attribute table using the current master species list, and then standardizes the projection to a NAD83 geographic projection. Final species files are single multi-part polygons.
See in-line comment for additional details on additional parameterization.
The integrity of indentation, wrapping, and comment symbology (#) should be carefully reviewed when working with these python scripts. All paths to input data and output locations are relative and need updating.
Example input tables, outlining the require format and structure are provided with the tool documentation. 
ESRI tools used: Dissolve 
See flow diagram- Processed GIS Data-Listed Species Spatial Files – Standardize Species Location files, Standardize UDLs, Generate Look-ups for a depiction of this process.
[bookmark: _Toc34724231]Input/Tool – Updated Spatial Libraries- Species– Python Process
[bookmark: _Toc34724232]List of Scripts- Updated Spatial Libraries- Species
Step1_MoveCH_Files.py 
- Moves new or updated CH files to the corresponding species group geodatabase in CH spatial library identified with the out folder location; Generalized files removing extraneous vertices.
Step1_MoveFiles_toSpGDB.py
- Moves new or updated range files to the corresponding species group geodatabase in range spatial library identified with the out folder location; Generalized[footnoteRef:1] files removing extraneous vertices if necessary. Generalization to simplify features has not  been necessary since USFWS posted file to ECOS. It looks like the generalization occurs prior to loading in the web GIS of ECOS.  [1:  https://desktop.arcgis.com/en/arcmap/latest/tools/editing-toolbox/generalize.htm; default tolerance is used] 

Step2_archiveFiles_remove.py 
- Archives spatial files for species that have been removed from the section 7 ESA list.  The reason the species is removed is appended to the beginning of the file name and the date of the archive	is appended to the end.  A csv is outputted to track why a files was archived. The files to be removed are identified by comparing the previous master species list to the current one.
Step3.0_CheckDuplicates.py 
- Checks for species with duplicate files in spatial library; this indicated the file was updated, or a species has two files that need to be merged. This script can be used on range or critical habitat files
Step3.1_archiveFiles_updated.py 
- Archived files that were updated- uses output from checkDuplicate, be sure to buffer and merge any point or line files before executing.  Generate a look up dictionary of the update date for the file based on the entity ids in the species_duplicate_file list.  After generating the look-up, the older file is archived.  Output will tell you if there are multiple files to archive and no archive will occur.  Archive only occurs if there are two files with different dates.
Step3.2_BufferLine_point.py 
-Will buffer point and line features by 15 meters, this buffer distance can be adjusted with the buffer_distance variable.  This is need so the file is area based for the overlap analysis.
Step3.3_MergeDup.py
-If a species has multiple files, merges them together
Step3.4_Check_Missing_CH.py
	-Checks for missing critical habitat spatial files based on master species list
Step3.4_CheckForMissing.py
-Checks for missing range spatial files based on master species list
Step5_CheckMultiRow.py
--Confirms each species files represented by a single row in final location files
Step6_UpdateAllAtt_NAD83Files_pandas.py
--Updates species location file attribute table to match the species master list.  Dissolve file if	needed.
Step7_RepairGeo.py
	-Run ESRI repair geometry tool on all files
Step8_Check_projection_features
	-Confirms all files are in the geographic coordinate system NAD 83
StepA_GenerateHUC12file_aquatics.py
	-Generates HUC 12 based species files for FWS aquatic species

Final output: Updated species spatial libraries by species group
Goal: Moves new standardized species location files to species group geodatabase. Confirms spatial files represent one species, with one multi-part polygon, have a standardized file name, attributes and projection.  Points and lines are buffered to generate polygons. Species with multiple files are merged. HUC12 based range files are generated for FWS aquatic species.  Old species location files are archived. And final the tool will confirm all species are accounted for based on master species list. 
Original Datasets: NAD 83 Geographic projection; current master species list, standardized updated species location files, NHD Plus
Processed Datasets: None
Time Consideration – All species must be accounted for and pass all Quality Control check before moving forward.  Generally, this step in combination will the previous step will take a couple of days to a week to complete due to the coordination or follow-up on any tricky species.  No one script takes an extreme amount of time, but some of the QC checks can take several hours based on extent of the species file. 
Considerations for other tools/steps: A missing species, a change to the master species list or other supporting information, change to the species location files, or missed QC will result in having to re-do the overlap analysis. 
Quality check and standardization are critical to make sure files have all information needed and are in the correct format before generating files for overlap.  If a mistake is found in one of the files, overlap tool will need to be re-done for the impacted species group(s).
Common errors: species is represented by more than one row in the attribute table, geometry errors, buffers, failing to archive old files or file after generating the HUC 12 files for FWS aquatic species. 
Description: Tool will move standardized species location into the species group spatial library, archive old files, generates the HUC 12 files, buffer point/lines as needed, merges species with multiple files.  Points and line buffered by 15 meters so that they are area based for overlap, species with multiple files are merged into a single file, attributes updated to match the current master list, and old files/files for delisted species are archived. If the file is removed from the overlap analysis, file is move to the archive spatial library and the reason is appended to the beginning of the file name.  Multiple files that were merged into a single file with the original files moved to the archive spatial library.  All archived files have the date of the archive appended to the end of the file. 15-meter buffer for points and lines and HUC 12 files set by agreements with EPA and Services ESA team Fall 2016.
See in-line comment for additional details on additional parameterization.
The integrity of indentation, wrapping, and comment symbology (#) should be carefully reviewed when working with these python scripts. All paths to input data and output locations are relative and need updating.
Example input tables, outlining the require format and structure are provided with the tool documentation. 

ESRI tools used: Buffer, Merge, Repair Geometry, Project
[bookmark: _Toc34724233]Input/Tool – Standardize Use Layers for Overlap-Uses– Python Process
[bookmark: _Toc34724234]List of Scripts- Standardize Use Layers for Overlap-Uses
Step1_Projected_Structure_Raster.py
- Projects the UDL into regional projections and moves them to the UDL spatial library.

Final output: Updated Use Data Layer spatial libraries by region
Goal: Moves Use Data Layer into regional spatial library and confirms regional projection 
Original datasets: UDLs, projection files by regions
· [bookmark: _Hlk33274767]CONUS: Albers_Conical_Equal_Area.prj
· HI': NAD_1983_UTM_Zone_4N.prj
· AK: WGS_1984_Albers.prj
· AS: WGS_1984_UTM_Zone_2S.prj
· CNMI: WGS_1984_UTM_Zone_55N.prj
· GU: WGS_1984_UTM_Zone_55N.prj
· PR: Albers_Conical_Equal_Area.prj
· VI: WGS_1984_UTM_Zone_20N.prj
Processed datasets: None
Time Consideration – Re-projecting file in CONUS and AK can take as long as 4-6 hours.  
Considerations for other tools/steps: Failure to standardize projection could cause overlap to be misaligned. Column headers describing use are hard wired for the usage application look-up and in the MAGtool. These tools used later in the workflow will not run if the columns headers deviate from what is hardwired. These headers are assigned in the look-up table generated as part of this tool
Common errors: Incorrect projection for region, incorrect cell size, missed snap raster, holes from ‘non-counties’ generated during the region growing for the UDL to meet ot exceed the Census of Agriculture.
Description: Tool will move standardized UDLs to UDL spatial libraries by region, snap raster to snap raster library, and generates look-ups for tools found later in workflow. 
See in-line comment for additional details on additional parameterization.
The integrity of indentation, wrapping, and comment symbology (#) should be carefully reviewed when working with these python scripts. All paths to input data and output locations are relative and need updating.
Example input tables, outlining the require format and structure are provided with the tool documentation. 
[bookmark: _GoBack]See flow diagram- Processed GIS Data-Listed Species Spatial Files – Standardize Species Location files, Standardize UDLs, Generate Look-ups for a depiction of this process.
Update UDL Spatial Files for Overlap-Uses– Python Process
Final Output: Update regional UDL spatial libraries, list of all current UDLs, UDL Look-up tables
See flow diagram- Processed GIS Data-Listed Species Spatial Files – Standardize Species Location files, Standardize UDLs, Generate Look-ups for a depiction of this process.
[bookmark: _Toc34724235]Input/Tool – Chemical/UDL Lookup Table – Python Process
[bookmark: _Toc34724236]List of Scripts- Chemical/UDL Lookup Table
Step1_ListUses.py
- Check projection of all UDLs to make sure all projections are correct and generate list of use layers in geodatabase.  This table is updated and use as the use look-up table later in the process.
Final Output: UDL Lookup Table
Goal: Generate a table of all the current UDLs includes tracking information, region, projection, cell size, use description, and the type of application methods allow
Original Datasets: Projection files for each region
Processed Datasets: 
· UDL Library- python tool: Standardize Use Layers for Overlap-Uses
Time Consideration – None
Considerations for other tools/steps: Column headers are hard wired for the usage application look-up and in the MAGtool. These tools found later in the workflow will not run if the columns headers deviate from what is hardwired.
Description: The tool is used to check the projection and  cell size for the  UDLs across all regions. The output is used as a quality check on the UDLs to confirm standardized projection and cell size and generates the look-up table needed later in the workflow.  This look-up table  is used to assign column headers in the final spatial output tables and assigned the drift limit based on labelled application methods.
See in-line comment for additional details on additional parameterization.
The integrity of indentation, wrapping, and comment symbology (#) should be carefully reviewed when working with these python scripts. All paths to input data and output locations are relative and need updating.
Example input tables, outlining the require format and structure are provided with the tool documentation. 
See flow diagram- Processed GIS Data-Listed Species Spatial Files – Standardize Species Location files, Standardize UDLs, Generate Look-ups for a depiction of this process.
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Flow Diagram- Processed GIS Data-Listed Species Spatial Files – Standardize Species Location files, Standardize UDLs, Generate Look-ups
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