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Background

• TPWD wants better land cover for Texas
– More land cover classes 
– Better spatial resolution 
– Better accuracy (overall 85%)
– Better ecological interpretation 

• Partners Required!
– MoRAP, University of Missouri
– TNC, Texas
– NatureServe, Southeast Region
– TNRIS
– NRCS, TXFS, USFS, others



Classify Land Cover
(e.g. cold deciduous forest)

Create  Map with Named Mapping Units
(e.g. Texas Oak Slope Forest)

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

Draft Mapping Targets
(NatureServe Ecological 
Systems)

3-date TM 
Satellite Imagery 
(30m resolution)

Training data from 
air photos plus 

ground data

Environmental data 
(slope, aspect, elevation, 

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

Assign Information using soils, 
ecoregions, geology, ecological site 

type, hydrology (“modeling”) 

Design and Execute Presentation





SURRGO soils coded by Ecological Site Type/Range Site.
Note the possibility of mapping Potential Natural Vegetation

“Ridge Forest” and “Valley Forest”
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Products/Enduring Value
• Potential natural vegetation
• Existing vegetation using an improved classification
• Interpretive Booklet

– Topo-sequences / landscape profiles of potential and existing vegetation
– Interpretation of 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 (riverine/aquatics as well)
– Species habitat modeling
– Development of educational and interpretive materials 
– Change detection



Woodland Landscapes



Manage for Woodland Species 











Outline of Accomplishments
• Internal and external team established
• Introduced and outlined project (Houston)
• Mapping targets drafted/reviewed for Phase 1
• Photo interpreted training data selected & proofed
• Ecological Site Types created from DEM analyses
• > 30 drafts of land cover data completed
• Field data collected (>2700 points)
• Draft land cover reviewed in field
• Modeling data created (links to soils, ecological site types)
• First draft of final map completed



Tasks – Fiscal 2009
• Mapping targets key to facilitate field data collection

for Phase 2 (ASAP)
• Ecological Systems map for Phase 1 (Nov, 2008)
• Phase 1 map legend interpretive booklet (Feb, 2009)
• Phase 2 land cover map (Feb, 2009)
• Phase 2 modeling data layers (May, 2009)
• Final Phase 2 Ecological Systems map (Aug, 2009)

• Important questions: how are we going to ‘circle 
back around’ to make final corrections?  How are we 
going to design and present the final product for P1?



Remote Sensing Synopsis

• Many drafts produced (>30)
• Decision Tree Classifier used
• Continuous as well as categorical data 

used – current model includes 3-date 
imagery mosaic plus:
– elevation, slope, aspect, CLUs, %canopy, 

%impervious, solar insolation, landscape 
position

• 8099 training points, 91% accuracy for 
those points



On-going work
• Addition of a few sample points can completely change 

the classification – more data are being added
• CLU polygons are mapped outside of county boundaries; 

multiple counties map same area (sometimes differently)
• Appending CLU files results in holes where data should 

exist, and places where more than one land use is 
mapped

• Alternative approach (raster modeling) used to develop a 
crop area map





CLU areas end up with no data







Remote Sensing – More Work!

• Using CLU’s as a means of cleaning up 
the classification results in the introduction 
of multiple errors (use CLUs in 
classification directly)

• Using image objects generated from NAIP 
imagery results in the introduction of 
nodata values (no solution yet – use 
‘smart eliminate’?)

• Initial mosaics of Phase 2 imagery are 
being developed









Some Lessons – Remote Sensing

• Photo-interpretation to collect  training data successful 
(need leaf on & leaf off; GIS-mapped parks were helpful)

• Use of urban impervious & forest canopy from NLCD
• Use of decision trees as a classifier successful
• Field data collection methods and speed excellent
• Increased thematic resolution by adding forest types
• Possibly added too many forest types that are subtly 

different (e.g. mixed evergreen versus other types)
• Classification confusion: juniper as a shrub versus a 

tree; dense deciduous shrubland versus forest; sparse 
forest versus shrubland; grass / shrub & grass / crop 
separation



Modeling Synopsis
• Examined SSURGO, GAT, Ecological Site Types (ESTs)
• Modeled:

– Historic vegetation to ESTs and to soils (Ecoclass)
– Interpretation of current land cover to ESTs and soils (e.g. 

evergreen forest on site type XX is ZZ mapping system)

• SSURGO soils required much ‘fixing’
– Many ecoclasses mapped in disparate locations – after much 

worry, multiple fixes were applied
– No ecoclasses for many polygons – fixes applied
– Flooding regime not consistent – fixes applied

• Initial modeling (completed this week) needs revision 
that will take much time



Some Lessons: Modeling
• Abiotic Site Types tied to ecoregions leave hard 

boundaries for historic vegetation
• GAT surface geology also suffers in resolution, but was 

used to interpret soils
• SSURGO soils appear the best pick, but suffer from 

inconsistency and are not complete:
– 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) is problematic

• Use of existing EORs for RS training was not possible



Field Data Collection Synopsis

- Collected October 3, 2007 – July 10, 2008
- Data collected at 2738 sites in 75 field days

• 1165 sites classified with the highest confidence 
level, 68 sites classified with lowest confidence

• 58 ecological subsystems and 18 cover classes 
documented



8
2

124

3 4 1 6 6 10

26

0

20

40

60

80

100

120

Barren CRP Crops Grass 
Farm

Marsh Swamp Other Open 
Water

Urban Urban 
Low

N
um

be
r o

f S
ite

s

Cover Class

Number of Wetlands, Urban, & Human Related Sites by Cover Class

140

467

348 332

116
165

53

926

0
100
200
300
400
500
600
700
800
900

1000

BLEG Forest CD Forest CD Mixed 
Forest

CD Shrub EG Mixed 
Forest

EG Shrub EG Forest Grassland

N
um

be
r o

f S
ite

s

Cover Class

Number of Forest & Grassland Sites Documented by Cover Class



0

200

400

600

800

1000

1200

Unknown Low Medium High Very High

N
um

be
r o

f S
ite

s

Ecosystem Confidence

Frequency of Ecosystem Confidence Levels









Drop-down list reduces mistakes

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

•1 Field Data
•Collected October 3, 2007 – July 10, 2008
•Data collected at 2738 sites in 75 field days

–1165 sites classified with the highest confidence level, 68 sites classified with lowest confidence
–58 ecological subsystems and 18 cover classes documented



Some Lessons: Field Data

• Need good target keys as soon as 
possible

• Need known locations of selected sub-
systems up-front if possible

• Field review of draft land cover is helpful 
(our initial trip to the field together was 
informative)

• Shall we continue to collect soils data?



Tasks – Fiscal 2009
• Mapping targets key to facilitate field data collection

for Phase 2 (ASAP)
• Ecological Systems map for Phase 1 (Nov, 2008)
• Phase 1 map legend interpretive booklet (Feb, 2009)
• Phase 2 land cover map (Feb, 2009)
• Phase 2 modeling data layers (May, 2009)
• Final Phase 2 Ecological Systems map (Aug, 2009)

• Important questions: how are we going to ‘circle 
back around’ to make final corrections?  How are we 
going to design and present the final product for P1?



Tasks – This Meeting
• Review status: discuss what to do and 

what not to do in Phase 2
• Draft Mapping Targets, Phase 2 
• Discuss how to model & map targets P2
• Discuss how to finish P1 (clarify modeling)
• Other possible topics

– Who is the target audience for the interpretive booklet?
– What will the interpretive booklet contain? 
– How will the booklet be put together?
– How will we name the map units?
– How will we design the final map for P1?



Cut to:

• 1.  EXECL Tables
• 2.  GIS to look at modeling layers
• 3.  GIS to look at land cover
• 4.  GIS to look at draft Ecological Systems 

Map
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Summer



Fall
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