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Alternative Future Scenarios

 Modular Approach

 Four Spatial Components

 Paiute Indian Reservation

 Northwest Upper Las Vegas (ULV) Wash

 Recreation and Public Purpose (RPP) Lands

 Southeast Upper Las Vegas (ULV) Wash

 Multiple options under each component



Alternative Future Scenarios

 Provides a systematic framework that 

permits the efficient construction of 

alternative future scenarios

 Allows components to be evaluated 

independently or collectively using 

assessment metrics



Decision-Oriented Process

 Establish assessment metrics based on 

objectives

 Construct alternative futures scenarios 

using modular approach

 Evaluate alternative futures scenarios 

with assessment metrics

 Stakeholders can select appropriate 

scenarios for management objectives



Alternative Futures Components

Component A – Paiute Indian Reservation 

Reservation



Alternative Futures Components

Component B – Northwest ULV Wash



Alternative Futures Components

Component C – RPP Lands



Alternative Futures Components

Component D – Southeast ULV Wash



Sample Alternative Future Scenario

 One option chosen 

from each component

 Sub-components 

assembled into 

alternative future 

scenario

 A4, B3, C3, and D4



Sample Alternative Future Scenario

Composite Scenario (A4, B3, C3, and D4)



Assessment Metrics

 Vegetation

 Rare Plant 

Habitat

 Fossil Locations

 Fossil-bearing 

geologic types

 Soil Types



Sample Alternative Future Scenario

Scenarios are assessed against metrics 

using spatial analysis techniques

Vegetation Associations



Alternative Future Analysis



Sample Alternative Future Scenario

Scenario Results



Alternative Future Analysis

 ADD FOUR MAPS



Alternative Future Analysis

 ADD FOUR MAPS



Maximum Conservation



Alternative Future Scenarios Analysis



Questions and Comments
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 “All models are wrong.  Some are useful.”

 G. P. E. Box, a truly distinguished Statistician

Species Habitat Modelling in Conservation: 

Those Forgotten Caveats



 “All models are wrong.  Some are useful.”

 G. P. E. Box, a truly distinguished Statistician

 “There are three kinds of lies: lies, damn lies, 

and statistics.”

 Variously attributed to B. Disraeli, British 

politician, and Mark Twain, American humorist

Species Habitat Modelling in Conservation: 

Those Forgotten Caveats

B. DisraeliM. Twain



Rare Plant Models:

Objectives

 Use selected abiotic, topographic and 

bioclimatic variables to model likely locations 

of two plant species of concern:

 Golden bearclaw-poppy (Arctomecon 

californica) 

 Nile's wild buckwheat (Eriogonum corymbosum

Bentham var. nilesii) 

 Develop spatial map products for scenario 

modelling



 Develop and implement a sampling strategy 

for the plant species

 Both purposive (ie targeted) and random designs

 Apply one (or more) classification models

 Spatial, non-spatial, and mixed models evaluated

 Validate models using cross-validation 

techniques and independent field test

 Create map product(s) in a GIS

Rare Plant Models:

Modelling Process



 Data sources from (i) 27 random transects 

covering wash, (ii) purposive sampling, and 

(iii) known locations (maps) provided by BLM

 Random => Prevalence in wash, defined as ratio of 

“hits” of plant presence to number of sample points

 Purposive => Boost sample size (after all, they’re 

rare!!)

 BLM data => Initial model data

Rare Plant Models:

Modelling Process – The Data



Random Purposive Total

Absent 203 (66.1%) 51 (16.6%) 254 (82.7%)

Present 15 (4.9%) 38 (12.4%) 53 (17.3%)

Total 218 (71.0%) 89 (28.9%) 307 (--)

 Poppy modelling sample sizes by design type

Rare Plant Models:

Modelling Process – The Data



Rare Plant Models:

Modelling Process – The Models

 Evaluated 4 types of classification models

 Discriminant function analysis,

 logistic regression

 logistic additive models

 classification trees

 Each has different strengths and weaknesses 

given specific objectives of:

 Ecological interpretability, translation into map 

products, high prediction capability



Rare Plant Models:

Modelling Process – The Models

 Evaluated 4 types of classification models

 Discriminant function analysis,

 logistic regression

 logistic additive models

 classification trees

 Each has different strengths and weaknesses 

given specific objectives of:

 Ecological interpretability, translation into map 

products



 Spatial

 Coarse-grained variables (eg, topographic) for 

map products and spatial extrapolation

 Non-spatial

 Fine-grained variables (eg, soil structure, 

chemistry) for understanding plant ecology

 Mixed spatial and non-spatial

 Relative contribution of model types for 

prediction

Rare Plant Models:

Modelling Process – Models Considered



 Topographic

 Slope, Elevation, Aspect

 Bioclimatic

 Precipitation, temperatures, solar radiation

 Soil – Geology / Structure / Chemistry

 Soil type, geology class, parent material, 

physical/biological crust, % rock, shear, pH, % 

clay, gysum

 Vegetation class

Rare Plant Models:

Modelling Process – The Variables



 Variables selected 

included:

 Vegetation

 Soil type

 Slope

 Aspect

 Solar radiation

Rare Plant Models:

Model #1 - Spatial



Resubstitution Cross-

classification

PCC 87.4 79.1

Specificity 41.5 30.2

Sensitivity 97.2 89.6

kappa 0.47 0.22

AUC 0.88 0.79

Rare Plant Models:

Model #1 – Spatial Accuracies



 Variables selected 

included:

 Clay

 % rock

Rare Plant Models:

Model #2 – Non-spatial



Resubstitution Cross-

classification

PCC 82.1 74.2

Specificity 51.7 30.0

Sensitivity 92.9 89.9

kappa 0.49 0.23

AUC 0.79 0.71

Rare Plant Models:

Model #2 – Non-spatial Accuracies



 Variables selected 

included

 Vegetation

 Shear strength

 % rock

 Soil type

Rare Plant Models:

Model #3 - Mixed



Resubstitution Cross-

classification

PCC 86.7 79.8

Specificity 60.4 44.5

Sensitivity 92.4 91.6

kappa 0.53 0.38

AUC 0.88 0.69

Rare Plant Models:

Model #2 – Non-spatial Accuracies



 Model fits using are within published values 
and are defensible

 Model building emphasized ability to predict 
poppy locations (ie sensitivity) and thereby 
reduce omission error

 Consequence is model over-prediction and an 
increase in commission error

 Given irruptive life history characteristics of 
the poppy, over-prediction is a conservative 
management strategy

Rare Plant Models:

Some General Poppy Conclusions



 Independent 
field 
assessment 
implemented

 Random 
points 
selected from 
prediction 
map and field 
tested

Rare Plant Models:

But Does The Model Work??



Spatial Non-spatial Mixed

PCC 77.0 66.0 73.0

Specificity 77.6 57.1 40.8

Sensitivity 77.0 90.2 88.2

kappa 0.54 0.31 0.46

AUC 0.79 0.66 0.76

Rare Plant Models:

But Does The Model Work??



Random Purposive Total

Absent 202 (93.1%) 0 (0%) 202 (93.1%)

Present 4 (1.8%) 11 (5.1%) 15 (6.9%)

Total 206 (94.9%) 11 (5.1%) 217 (--)

 Buckwheat samples too small for model-building

 Since observed co-located with poppy, applied poppy 

model to buckwheat

Rare Plant Models:

And What About The Buckwheat?



Spatial Non-spatial Mixed

PCC 95.4 93.2 90.2

Specificity 78.6 57.1 50.0

Sensitivity 97.5 97.5 94.9

kappa 0.76 0.60 0.46

AUC 0.98 0.98 0.90

Rare Plant Models:

Buckwheat Applied to Poppy Model



 Caveats regarding over-prediction (omision 

vs. commission errors trade-offs) apply to 

buckwheat as well

 Note:  no independent evaluation of buckwheat 

model (not enough samples found)

 Accuracies of poppy model predicting 

buckwheat are high and defensible

 Suggests both species could be managed as a 

single group

Rare Plant Models:

Some General Buckwheat Conclusions



Questions??

Such interesting contrasts …..



Upper Las Vegas Wash CTA:

SOILS



SOILS

• Refine Soil Map

• Characterize Soils

– Pedons

– Surface Soils



Refined Soil Map

• Soil Survey Data-
Spring 2007(Blue)

– Las Vegas Valley 
Area

– Clark County Area

• Geographic 
Information System 
(GIS)

– Digital Data

• Refine polygons 
(Red)



High Resolution

Aerial Photography and Topography



Refined Soil Map

• Better fit tones, 
landform, relief

• Adjust lines

– Northwest

• Delineate new 
polygons

– Southeast

– Plants of interest

– Complex patterns



Develop & Document Soil Map

• 45 pedons (soil 

profiles) 

– Major vegetation 

associations

– Major landscape 

units

– Excavated, 

described, and 

sampled

• 26 in June 2007

• 19 in Feb 2008



Soil Pedons

• Analyzed by genetic horizon

– Texture

– Clay%

– pH

– Calcium carbonate reaction w/ HCl

– Electrical conductivity

– Gypsum  

– Bulk density

– % Calcified fragments



Refined Soil Map

• Soil Pedons

– Classified 
• Family level USDA Soil Taxonomy

e.g., Loamy-skeletal, carbonatic, thermic Typic 
Haplocalcids

– Correlated
• Established series

e.g., Weiser series

• Used Established Map Units

– USDA Natural Resources Conservation 
Service

– Soil interpretations, chemical &physical data





Soil Map Units

• 540—Weiser extremely gravelly fine sandy 
loam, 2 to 8 percent slopes



Soil Map Units

• 314—Weiser-Wechech association





Soil Map Units

• 192—Dalian-McCullough complex, 0 to 4 
percent slopes



Soil Map Units

• 192—Dalian-McCullough complex, 0 to 4 
percent slopes





Soil Map Units

• 305—Las Vegas-DeStazo complex, 0 to 2 
percent slopes



Soil Map Units

• 300—Las Vegas gravelly fine sandy loam, 0 
to 2 percent slopes



Soil Map Units

• 630—Badland (Not sampled by USDA-NRCS)



Soil Map Units

• 300-Las Vegas and 630-Badland

– Plants of interest (POI)

– Basin floor, spring deposits

– Very highly calcareous
• Cemented layers, nodules

– Relict redoximorphic feature
• Late Pleistocene marsh

• Exhumed paleosols

– Gypsum in subsoil
• Trace (<0.1%) to 5%



Surface Soils

• Vegetation Sampling 

– 0-8 cm (0-3 in.) soil
• 286 points X 2

– Presence under plant canopy

– Absence 50-cm away in open

• Same analyses as pedons

– Little difference between presence and absence 
w/in ARCCAL, ERYCOR, Shrub

– Plants of interest presence/absence
• Lower bulk density

• Higher % calcified fragments

– Gypsum rare
• <1% all samples had ≥0.1% gypsum



Surface Soils
• Rare Plant Survey

– 0-8 cm (0-3 in.) soil

• 100 points

– 38 ARCCAL presence

– 11 ERYCOR presence

– 51 Absence

• Same analyses as pedons

– ARCCAL, ERYCOR

• Lower bulk density

– Gypsum rare

• <3% samples had ≥0.1% gypsum



Surface Soils
• Rare Plant Survey

– 0-8 cm (0-3 in.) soil

• 100 points

– 38 ARCCAL presence

– 11 ERYCOR presence

– 51 Absence

• Same analyses as pedons

– ARCCAL, ERYCOR

• Lower bulk density

– Gypsum rare

• <3% samples had ≥0.1% gypsum

• Gypsophiles???
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