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Situation 

• Existing products fall short in terms of 
thematic and spatial resolution for current 
vegetation type maps 

• Recent advances make practical 
improvements possible 

• A diversity of expertise is required for success 

 Following will outline relevant 
experiences in Texas and Missouri 



http://www.tpwd.state.tx.us/landwater/land/maps/gis/tescp/index.phtml 
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Classify Land Cover 
(e.g. cold deciduous forest) 

Create  Map “Current Vegetation Types” 
(e.g. Texas Oak / Hardwood Slope Forest) 

Provide Interpretation of Mapping Units 
(booklet, summary statistics by ecoregion, etc.) 

Draft Mapping Targets 
(Start with NatureServe 
Ecological Systems) 

3-date TM 
Satellite Imagery 
(30m resolution) 

Training data from air 
photos plus ground 

data 

Environmental data (slope, 
aspect, land position,  

solar insolation) 
Land use data (NRCS 
Common Land Units) 

Assign Information using soils, 
ecoregions, geology, ecological site type, 

hydrology (“modeling”)  

Design and Execute Presentation 

NRCS ESD’s, USFS 
ECS concepts  



Key Tasks and Skills Needed 

• Classify land cover (RS, GIS) 

• Map abiotic site types (Ecology, Soils, GIS, 
Database Management) 

• Collect ground data (Botany, Ecology, GIS) 

• Model and map current vegetation types 
(Ecology, GIS, Database Management) 

• Characterize current vegetation (Ecology, Writing) 

• Prepare interpretive material (Writing, Ecology, 
Graphic Design) 



Final Mapped Current 
Vegetation Types 

(304 classes – Phases 1 - 4) 

Classify  Land Cover 
(15 classes – specific to Phase)  

Abiotic Site Types 
(Potential Vegetation)  

SSURGO Soil Groups 
Solar Insolation, %Slope 

Land Position 
Hydrology 

Satellite TM Data for 3 Dates (30 m) 
Environmental Variables 

NAIP Photos for “objects” (10 m) 

Modeling: Map final current vegetation 
type from land cover and abiotic site type 



A Conceptual Edwards Plateau Landscape 

7 
Abiotic Site Types are required to 
model & map current vegetation 
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3) Soil Properties are then used to further subdivide landform/parent material groups.
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4) Potential Natural Communities are then tied to each land unit, resulting in ELTs and ELT Phases.
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2) Parent Materials are then used to further subdivide landforms.
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Process 



Problems with Soils Mapping: a limiting 

factor on which much work must be done 

• SSURGO soils suffer from 
inconsistencies 

– where they are mapped 
(across counties and 
sometimes within 
counties); in urban areas 

– resolution among 
counties 

– how ecological sites are 
assigned and described 

– Inferring hydrology of 
floodplains (size, 
frequency and duration 
of flooding) 

Two Tight Sandy Loam Ecological Site Types 
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Final Mapped Current 
Vegetation Types 

(304 classes) 

Classify  Land Cover 
(15 classes – specific to Phase)  

Abiotic Site Types 
(Potential Vegetation)  

SSURGO Soil Groups 
Solar Insolation, %Slope 

Land Position 
Hydrology 

Satellite TM Data for 3 Dates (30 m) 
Environmental Variables 

NAIP Photos for “objects” (10 m)” 

Modeling: Assign final mapped current 
vegetation type from land cover and 

abiotic site type 



Platform and Sensor 



Remote Sensing 
Methods: 

-3-date mosaics + 
environmental data 
 
-decision tree 



Decision Tree Classification  trained from air photos 
and ground-collected information 



Decision Tree Classification  trained from air photos 
and ground-collected information 



Input variables include reflectance 
data and environmental data 



Decision Tree Classifier and ‘boosting’ 
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Field Data Collection: uses 
vehicle rigged with GPS linked to 
laptop loaded with NAIP photos 

& other data, Access DB with 
drop-down windows 



 

Quantitative Field Data Collection 
 
•top 3 dominant species in tree, shrub, and    
herbaceous strata 
•total percent cover by cover class by strata 
•land cover, ecological system/subsystem 
•reference photo 



Field Data Collection 

•9000 and counting 
 
•400 + Field Days 
 
•Used to: 

  
•Map land-cover 
 
•Check accuracy 
 
•Describe mapped 
current vegetation 
types 



Improving spatial resolution by 
use of image objects 



Object generation (from eCognition  here) 
works remarkably well on a variety of data  



Pixel-based vs object-based land cover 



Pixel-based vs object-based land cover 



Current Vegetation Type 
Modeling: Attribution of 

Image Objects & Application 
of Rules 

Land Cover 

Soils 

Steep 
Slopes 

Extreme 
Land 

Positions 

Allows “extension” of land cover classification 
and polygons can be re-coded, unlike pixels 



Modeling Current Vegetation Type Using 

Abiotic Site Types and Landcover 

Database management protocols 
required to avoid mistakes 



Land Cover (15 classes):  Deciduous Forest 

Mapped Current Vegetation Types (109 for Texas Phase 1)  
Post Oak Savanna: Post Oak Motte and Woodland 
Central Texas: Floodplain Hardwood Forest 
Crosstimbers: Post Oak Woodland 
Edwards Plateau: Texas Oak/Hardwood Slope Forest 
Edwards Plateau: Oak/Hardwood Motte and Woodland 
Edwards Plateau: Floodplain Hardwood Forest 
Edwards Plateau: Riparian Hardwood Forest 
Edwards Plateau: Post Oak Motte and Woodland 
Native Invasive: Deciduous Woodland 
Native Invasive: Mesquite Woodland and Shrubland 
Bastrop Lost Pines: Hardwood Slope Forest 
High Plains: Riparian Hardwood Forest 



Current Vegetation 
Types for 

Victoria Glades Area 
in Missouri: 

  
-13 land cover types 
-60 mapped current 
   vegetation types 



http://morap.missouri.edu/Projects.aspx?ProjectId=57 
http://www.tpwd.state.tx.us/landwater/land/maps/gis/tescp/index.phtml 
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Ecological Systems Classification 
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Results & Added Value to Date 

• 304 current vegetation types through Phase 4 
(NLCD has 15; NatureServe VegMap has 96) 

• Minimum 74% to 90% map match with ground 
data for 210 sampled types (excluding urban & 
row crops) 

• 210 types comprise 88% of the area 

• 10 m resolution objects can be manipulated 

• Ground-based data collected & summarized 

• Interpretive materials; input to NVC  



21 live oak dominated  
or co-dominated types 



16 native and non-native 
invasive types 



14 shrubland types in south 
Texas (red and purple) 



Increased Thematic Resolution on 

the Edwards Plateau 

NatureServe VegMap 
TPWD Current 

Vegetation Types 



Edwards Plateau Live Oak (Blue) 
versus Ashe Juniper (Red) 



Golden-cheeked Warbler Habitat 

Comparing Model using Different Data 
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Regional Habitat Assessment and Suitability for Louisiana Black Bear 
(Ursus americanus luteolus) In East Texas 



14 deep sand types: Post Oak 
Savanna  example (reds) 



18 floodplain and small stream types 
for the Pineywoods of East Texas  



  

Number of 

Pixels
Mapping Sub-System Total Area (Ha)

212 Post Oak Savanna:  Live Oak Motte and Woodland 2.1

511,217 Post Oak Savanna:  Post Oak Motte and Woodland 5,112.2

412,505 Post Oak Savanna:  Post Oak Savanna Grassland 4,125.1

21,252 Post Oak Savanna:  Post Oak-Yaupon Motte and Woodland 212.5

132 Post Oak Savanna:  Deciduous Slope Woodland and Forest 1.3

1,579 Southeastern Great Plains Floodplain Mixed Deciduous - Evergreen Forest an* 15.8

1,102,338 Southeastern Great Plains Floodplain Deciduous Forest and Woodland 11,023.4

75 Southeastern Great Plains Floodplain Evergreen Shrubland 0.8

101,717 Southeastern Great Plains Floodplain Deciduous Shrubland 1,017.2

422,848 Southeastern Great Plains Floodplain Herbaceous Vegetation 4,228.5

636 Southeastern Great Plains Floodplain Baldcypress Swamp 6.4

13,429 Southeastern Great Plains Floodplain Seasonally Flooded Hardwood Forest 134.3

506 Southeastern Great Plains Riparian Mixed Deciduous - Evergreen Forest and * 5.1

12,268 Southeastern Great Plains Riparian Deciduous Forest and Woodland 122.7

1,925 Southeastern Great Plains Riparian Deciduous Shrubland 19.3

25,711 Southeastern Great Plains Riparian Herbaceous Vegetation 257.1

11 Pineywoods: Riparian Temporarily Flooded Live Oak Forest 0.1

3,423 Blackland Prairie Disturbance or Tame Grassland 34.2

149 Post Oak Savanna:  Xeric Sandyland Woodland and Shrubland 1.5

179 Post Oak Savanna:  Xeric Sandyland Herbaceous Vegetation 1.8

1,578 Native Invasive: Deciduous Woodland 15.8

36 Native Invasive: Juniper Woodland 0.4

203 Native Invasive: Juniper Shrubland 2.0

5,034 Native Invasive: Mesquite Shrubland 50.3

13 Native Invasive: Deciduous Shrubland 0.1

273 Marsh 2.7

85 Swamp 0.9

770 Barren 7.7

16,114 Open Water 161.1

2,345 Row Crops 23.5

879 Urban High Intensity 8.8

5,655 Urban Low Intensity 56.6

Rapid Analysis of 
Potential Reservoir 

Impact 



Peck Ranch Management Plan 

For Each Park / Ranch / Ecoregion / 
County: 

 

Acres of Potential Natural Communities 

                   From ELTs 

 

 

 

 

Current 
Mapped Land 
Cover 

Current Condition and Acres by ELT 

 Desired Future Condition and 
Acres by ELT 

Objectives 



Example – Use for Project Scoring, St. Louis: 
Ecological Significance Value Sums within Buffers 



Example – Use for Project Scoring, St. Louis: 
Threshold Significance Values within Buffers 
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Summary & Prospects for Oklahoma 

• Improved, useful abiotic site type and current 
vegetation type maps can be produced in a 
practical way 

• Process is conceptually straight-forward but 
challenging 

• Requires right mix of personnel, time, and 
resources 

• Teamwork is essential 

• Outcomes will be well-received  



http://www.tpwd.state.tx.us/landwater/land/maps/gis/tescp/index.phtml 
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