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What is GIS?
(Geographic Information System)

» Use it to capture, store, manipulate, analyze,
manage, and present all types of spatial or
geographical data

» Combines layers of information about a place to give Ok. youre gonna want fo turn left a quarter mile past the
i cow pasture. It's the one with fwo fat cows and eighteen
a better understanding of that place medum-eized cows. If you see a boulder shaped like a

giant hemorrhoid then you've gone too far.

» Very powerful decision-making tool that has a wide
range of applications:

» Resource management
» Logistics, planning, transportation

» Surveying

» Demographic studies

» Environmental studies



Why would | use GIS?

» Simple map-making

v

Change detection (increase/decrease in vegetation, waterways,
urban areas)

Transportation route planning
Habitat mapping
Flood risk mapping

Agriculture planning

vV v v VvV VvV

Site selection (water sampling, wells, neighborhood 4 stil can't seo our house!”
development, suitable locations to start a new business)

v

Weed and pest management

» Watershed analysis



What programs can be used for GIS?
Free and Open-source desktop

GRASS (Geographic Resources SAGA (System for Automated
Analysis Support System) Geoscientific Analyses)
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", GRASS GIS




What programs can be used for GIS?
Companies with minor market share

GEOSOFT Golden Software

#Z, GEOSOFT. pOuTERS: tpaondcTe: ‘sewrceNemRORt: Tnesoonces: s || DGR

Deeper Scientific Insight
J

Technology and éxpertise to help you find what's hidden, faster

Software for Geochemistry for ArcGIS Contains various programs for different needs

(geochemical analysis) and Target for ArcGIS (MapViewer 8 is used for spatial analysis)
(geological software)



What programs can be used for GIS?
Companies with high market share

ESRI ArcGIS

ESRI is the developer of ArcGIS products Create a free account to view maps and
One of the most popular GIS programs import downloaded data
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here Can I get GIS data? File Edit View Selection Geoprocessing  Customize

any sources!!! %70
‘o Tahle Of ( : Add Basemap...
Add Data Fror cGIS Online...

» Add Data from ArcMAP

» Add Basemaps (satellite imagery, streets, topographic, oceans, etc.)

» Add data from ArcGIS Online (search the online database)

HH Add Basemap

Featured
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Service.
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Where can | get GIS data?
Many sources!!!

» USDA Geospatial Data Gateway

» Contains a wide variety of data that can be downloaded

» Census, climate, easements, government units, elevation, etc.
» Texas Natural Resource Information System (TNRIS- part of TWDB)
» Bathymetry, census boundaries, elevation, hydrology, land cover, soils, transportation

» TCEQ

» SWQM segs/AUs/stations, regional boundaries, wells, waste water outfalls, landfills,
superfund sites, Edwards Aquifer boundaries and land cover, air monitoring sites

» TPWD
» Wildlife management areas, ecological mapping systems, geology, state parks

» Texas watershed viewer, seagrass viewer, Golden-cheeked warbler habitat change
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COLORADO COUNTY
AMPHIBIANS

Aneoyrus housionensis

Federal Status ~ State Status

Houston toad
v substrate. water m pools. ephemeral poels. stock tanlks; bre

in soil of adjacent uplands when inactive; breeds Febru:
Carrizo, Geliad. Queen City. Recklaw. Weches, and Willi
Southern Crawfish Frog Lithobates areolanis areol
The Southern Crawfish Frog can be found in abandoned crawfish holes and small mammal burrows. This
species imhabits moist meadows, pasturelands, pine scrub. and river flood plans. This species spends nearly
all of its time n burrows and only leaves the burrow area to breed. Although this speci be difficult to
detect due to its rechusive nature, the call of breeding males can be heard over great distances. Eggs are laid
and larvae develop n temporary water such as flooded fiel itches, farm ponds and small lakes. Habitat
Shallow water, Herbaceous Wetland. Ripanian, Temporary Pool. Croplandhedgerow. Grassland herbaceous.
Suburban/crchard. Woodland — Comifer.
Federal Stams

BIRDS State Status

American Peregrine Falcon Falco peregrinus anatun

vear-round resident and local breeder in west Texas, ne

‘habitats during migration, mcliding urban, concentrations alon islands; low-altitnde migrant
stopovers at leading landscape edges such as lake shores, coastlmes. and barnier islands

Arctic Peregrine Falcon Falco peregrinus fundrius DL

migrant throughout state from s far northern breeding range, winters along coast and farther south;
cccupies wide range of habitats during migration. including urban. entrations along i
islands; low-altitnde migrant, stopovers at leading landscape edges such as lake shores

islands.

Attwater's Greater Prairie-
Chicken

this county within historic range; endemic; open prairies of mostly thick grass one to three feet tall: from near
sea level to 200 feet along coastal plam on upper two-thirds of Texas coast; males form communal display
flocks durng late winter-early sprme; beomme grounds mportant; breeding Febmuary-July

Bald Eagle Haligesnis I hal DL T
found primarily near rivers and large

especially m winter; lnmts live prey

Tympanuchus cupido attwateri LE

Henslow's Sparrow
wintermg mdividuals (not flo-
along with vines and brambles:
Interior Least Tern LE 155
subspecies is List

within braided -

treatment plants, gravel mines, etc); eats small fish and crustaceans. when breeding forages within a few
Iimdred feet of colony

elds or cut-over areas where lots of bunch gr.
are ground for nning ‘walking




Where can | get GIS data?
Many sources!!!

11111111111

» USGS

» Water spatial data, groundwater, surface water,
water quality (chemical, biological, physical »
characteristics), watershed theme maps =

.........

» Streamflow gauging stations

» Hydrography (National Hydrography Dataset and
Watershed Boundary Dataset)

» Hydrography Viewer — quick reference NHD,
topographic imagery, transportation, land cover,
elevation, natural hazards, streamflow gauges

» Add data content, find coordinates, spot elevation,
measure distances and areas, build queries, set
buffers, annotate map
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Enhancing PHAB Assessments

» Watershed characterization
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Watershed Characterization

» Watershed delineation tutorials available -
TCEQ SWQM & WQS have written tutorial;
YouTube has some good video tutorials R | < oo s comce | s mmores S

» ArcMap (optional free ArcSWAT tool -
separate download)

SOFTWARE ~ ARCSWAT

» Need to have Spatial Analyst license and
extension turned on

» Data needed
(all data needs to be in the same projection)

» National Elevation Dataset 2013
(10 meter DEM from TNRIS)

» National Land Cover Dataset 2011
(land use from TNRIS)

» State Soil Geographic Dataset
(STATSGO from Geospatial Data Gateway)



SWAT — Watershed Delineation for Hondo Creek
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SWAT - Watershed Delineation
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SWAT - HRU Analysis

» Hydrologic Response Unit — smallest spatial unit containing similar land
uses, soils, and slopes within a subbasin.

.«\ SWAT Subbasins and Streams

HRU’s
] 28% Range-Sandy
[] 51% Pasture — Silt
[ ] 16% Forest — Sandy
B 4% - Agriculture - Silt




SWAT - HRU Analysis: Land Use
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SWAT - HRU Analysis: STATSGO Soil
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SWAT - HRU Analysis: Slope and Overlay

CASWAT\Test\Testl.mdb
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SWAT - HRU Definition (20/10/20)
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HRU Report: Hondo Creek
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Enhancing PHAB Assessments

» Watershed characterization

» Identify land uses within riparian buffer
and surrounding area

>

>
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Land uses within riparian buffer
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Enhancing PHAB Assessments

» Watershed characterization

» Identify land uses within riparian buffer
and surrounding area

» Sinuosity of stream segment (beyond the
reach)

» Measure distance of disturbances
surrounding reach




Sinuosity and measuring distance from disturbance
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Enhancing PHAB Assessments

» Watershed characterization

» Identify land uses within riparian buffer
and surrounding area

» Sinuosity of stream segment (beyond the
reach)

» Measure distance of disturbances
surrounding reach

» Identify instream obstructions, riffles,
pools

» Site history




oogle Earth

» Convert any GIS layer to KML layer, and vice versa, using conversion tool in ArcMap

» TCEQ SWQM Seg Layer (downloaded KML file from TCEQ GIS website)
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Site History using Google Earth

» Use the historical imagery time slider to view changes in land use, reach bends or
width, after major floods events, etc.
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Site History: Mid Cibolo Creek 2015
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Site History: Mid Cibolo Creek e 2005
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Site History: Mid Cibolo Creek
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Enhancing Biological Assessments:
Next Steps

» How have you evaluated land use
characteristics and changes?

» What has been your experiences with GIS?

» How would you like to expand/extend
your use of GIS?




Happy Field Work Season!

» Please let us know if you have any ideas or
suggestions for enhancing biological
assessments, particularly incorporating
GIS to enhance physical habitat
evaluations.

» Sarah Whitley
sarah.whitley@tceq.texas.gov

» Anne Rogers
anne.rogers@tpwd.texas.gov

» Lauren Pulliam
lauren.pulliam@tceq.texas.gov

» Bill Harrison
bill.harrison@tceq.texas.gov




