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Texas Ecological
Systems Map

Proposed Phase Areas

1 Year/Phase

Ecoregion

Central Great Plains
Chihuahuan Deserts
Cross Timbers

East Central Texas Plains
Edwards Plateau

High Plains

South Central Plains
Southern Texas Plains
Southwestern Tablelands
Texas Blackland Prairies
Western Gulf Coastal Plain
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Background

« TPWD wants better land cover for Texas

Better thematic resolution (more land cover classes)
Better spatial resolution (approaching 1:24,000)
Better accuracy (overall 85%)

Better ecological interpretation (dynamics, management options,
conservation opportunities)

e Partners Required!

Missouri Resource Assessment Partnership (MoRAP), University of
Missouri

TNC, Texas

NatureServe, Southeast Region
TNRIS

TXFS

NRCS

Others

* Mailing list includes 15 members from 5 organizations



Outline of Presentation

Land cover mapping basics

Outline of methods

— Increasing the thematic resolution (number of
and cover classes) and accuracy

— Improving the spatial resolution
Products
Questions




Platform and Sensor
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Remote Sensing in a Nutshell!




Mapping Is Classification of Pixels

— Create a land cover raster by coding each pixel with a value
that represents the land cover type over the majority of that
cell’'s area

— When finished, every cell will have a coded value (thematic
resolution depends on the number of land cover classes
identified)

— Average TM scene is about 34.9 x10° pixels
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Remote Sensing Classification Approach:
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Decision Tree (Seeb).
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Ideally, the Decision Tree requires at least 150 samples
<] i
P [1 [ ] Dty soues of each target land cover class for each scene.
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Shrub_3
Herb_1

Herb_2
Herb 3
Soil_Teuxt

Sail_Calor

Motez
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Bouteloua curtipendula

Bouteloua barbata
Bouteloua breviseta
Bouteloua curtipendula
Bouteloua eropoda
Bouteloua graciliz
Bouteloua hirsuta
Bouteloua rigidizeta
Bouteloua trifida
Brazenia schreber
Brazona truncata
Brickellia cylindracea

Drop-down list reduces mistakes

Point: data from many thousands
of ground points will be collected




Remote Sensing results alone show large areas
of undifferentiated forest (dark green)




Vegetation is influenced by slope,
exposure, soils, geology, etc.

CURRENT RIVER BREAKS
T~ UPLAND ECOLOGICAL MANAGEMENT GROUPS & ELT-PS

\ Mixed Oak-Hickory/Dogwood
Pine-Oak/Vaccinium Dry-mesic Ultic Forest

Dry Ultic Woodland White (Red)Oak/Dogwood
Dry-mesic Alfic Forest
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Available Abiotic Data

Digital elevation model derivatives (slope,
aspect, land position, relative moisture
Indices, solar insolation)

SSURGO soills (digital county surveys)
Geologic Atlas of Texas (250,000 scale)

National Hydrologic Dataset (24,000 scale
stream network)



Digital Elevation Models (DEMS) - elevation is
represented by a reqgular grid with elevation values

i
. | [ [
2 ]
i =
— [ [ ]
 f EEansensanananamal T
. | y
- N I
. : i 1 I._Hl
o A I
= - [ ] |
; :_'J':r.' J ]
: 1f ¥ : ...‘ ‘-;:.i'_-::’ "‘_.5 ]
X ;) N
*. o kT m
; 2 : & .'."__:;_.-:“--. g3
Sl o] %."“g*‘éf. o
7 : 5
B 2 |
= L
b b [ -" '}-‘f"“*-
y &
e s L
Eoan A —
L e L]
i Iq




Neighborhood analysis of DEMs: the elevation
range surrounding the center cell is relief

Example: Total relief within
the circle is the difference
between highest and
lowest cell







Wet slopes versus dry slopes from DEMs
e T
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SURRGO soils coded by Ecological Site Type/Range Site.
Note the possibility of mapping Potenial Natural Vegetation
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Review Methodology

o Classify satellite data using ground truth
Information and decision tree

* Overlay abiotic data (from DEM analysis,
SSURGO saoills, geology, hydrology) to
Improve thematic resolution and accuracy

 Map both potential and existing vegetation



Shelby Metcalf, former basketball coach at Texas A&M,
recounting what he told a player who received
four F's and one D: "Son, looks to me like you're spending
too much time on one subject.”



Air Photo versus Satellite (ETM++) Image
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Image Objects — Improvement in Spatial Resolution
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Products/Enduring Value

Potential natural vegetation
Existing vegetation using an improved classification (Lee Elliott’s talk)

Interpretive Booklet

— Topo-sequences / landscape profiles of potential and existing vegetation
— Percent conversion from potential (spatially explicit)

— Narrative interpreting the current land cover (e.g. dynamics, management)
— Photos

Ground truth dataset (around 10,000 points)

User will build their own added value:

— Context (local, regional, statewide)

— Management options

— Conservation opportunity areas

— Ecological significance and risk (agquatics as well)

— Species habitat modeling

— Development of educational and interpretive materials
— Change detection
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