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Background

� Fishes of Texas project

Texas Natural History Collections Texas Parks and Wildlife

Image from www.utexas.edu/tmm/tnhc/ Image from www.tpwd.state.tx.us/



� Ben Labay, Tx FISH client from TNHC

� Received a Bachelor’s degree in biology at the 
University of Texas at Austin in 2002

� Recently received his Master’s degree in ? from Texas 
State University



� Convert massive amounts of data (8 GB) to raster 

files

� Place all rasterized layers into a geodatabase

� Run suitability models with layers and fish 

location data points

PROBLEM STATEMENT
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Jesus
Avillaneda



� Horizon Systems Corporation’s National Hydrography

Dataset Plus website (NHDPlus).

� Shapefiles for 3 regions:

� Region 11 – Mississippi Region

� Region 12 – Texas Gulf Region

� Region 13 – Rio Grande Region

HYDROLOGIC DATA



� The three main regions of data Tx FISH collects will 

have to be merged into one database.

� Raster files will be created for each attribute of 

interest.

� Set up a geodatabase.

Image from www.esri.ca/english/1066.asp

Image from www.geo.mtu.edu



FISH LOCATION DATA

� Collected from Ben Labay at TNHC

� 3 fish species

� Known latitude and longitude point locations throughout 
the 3 regions

� Scientists catch the fish, mark their location through GPS, 

release the fish back into their habitat

� Used along with hydrologic data to create Suitability 

Model for identified species.



� Allow better prediction of fish locations

� Allow better protection of endangered fish species 

Image from www.bio.txstate.edu
Image from www.bio.txstate.edu

Image from www.tpwd.state.tx.us
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Regional Data

� Over 320,000 features spanning 3 regions, 

covering all or parts of 8 states

� Features joined with those in 4 other databases, also 

from NHDplus:

� Catchment Attributes NLCD

� Catchment Attributes Temperature Precipitation

� Flowline Attributes Flow

� Flowline Attributes Temperature Precipitation



Individual Layer Data

� Use the data collected and rasterize layers for 

each group of attributes

� Slope

� Temperature

� Precipitation

� Flow

� Urban

� Forest

� Agriculture

� Wetlands

� Resulted in 28 individual layers to reclassify

















Suitability Models

� Take point locations provided by Ben Labay and 

run model in ArcGIS

� Pugnose minnow, Channel Catfish, Guadalupe Bass



IMAGE FROM WWW.SEMANTICSINCORPORATED.COM

Image from: www.sketchedout.files.wordpress.com
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Import 16 rasters of 

environmental 

attributes into 

ArcMap



Import lat/long 

coordinates into 

ArcMap



Input point layer of 

Fish Occurrences

Input raster layer

Repeat for each of the 16 rasters



Obtain max/min value 

from attribute table

Repeat for each of the 16 rasters



Begin with raster of 

study area

Repeat for each of the 16 rasters

Run 

‘reclassify’ 

tool

Create 

reclassifed

raster



Import 16 reclassified 

rasters and connect 

with “Plus” function to 

perform Addition of 

Factors

Plus

Reclassified 

raster

Reclassified 

raster

Plus
Output 

raster

Reclassified 

raster







Questions?


