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George Box (1976)
All models are wrong but some are useful

David Hand (2014)
...when building statistical models, we must not forget that the aim is to understand something about the real world...
not an abstract mathematical world...




POTENTIAL HABITAT MODELS

SPECIES DATA > ENVIRONMENTAL VARIABLES = ALGORITHM -> POTENTIAL HABITAT



GENERAL MODEL TYPES

Habitat Affinity  Binary (0,1) Simple Descriptive Index
Fuzzy Logic Continuous (0-1) Intermediate Descriptive statistics State or extent of event
Predictive* Continuous (0-1) Complex Statistical model** Probability/Likelihood

*  Presence-only, presence/absence, abundance

** Algorithms:
- Resource Selection Function (GLM (Logistic Regression))
Machine Learning (Maxent, Random Forest, Boosted Regression Trees)
Neural Networks
Envelope (BIOCLIM)
Occupancy
Model Averaging / Ensemble Models

Explanatory (ecological) power Vs Predictive (mapping) power

e.g., GLM | - > e.g., Machine Learning




INCREASING INFORMATION:

[Unsampled areas]

RANGE MAP —> OCCURRENCES  —> HABITAT AFFINITY —> PREDICTIVE
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CONTINUOUS SCALE OUTPUT BINARY SCALE OUTPUT

Threshold = 0.231



MODEL VALIDATION

Confusion Matrix .
(based on 10 Percentile Threshold) SpECIES
expert
Model Threshold feed back/
AUC = 0.907 % Pres Abs review
Species PreS 90.5 9.5
sample | Abs 17.0 83.0
Independent
True Skill Statistic (TSS) = 0.73 data
(new surveys)

VARIABLE IMPORTANCE

Based on jacknife tests, the variable with the most influence on the model was elevation followed by

distance to wetland and TPI. However, Cl overlaps for most variables, so likely not large distinction in rank.
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MODEL FIT TO LOCATION DATA

Refine post model?/

Min patch size
Connectivity
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Comparing Models

Affinity 244,576

-85,870
Predictive 158,706 O




UPDATING MODELS

UPDATE WHCNIF 2009 AFFINITY MODELS TO CURRENT (2016) DATA
SIMILAR METHODS

UPDATED DATA LAYERS:

LAND COVER FROM FWC 2003 (30M) TO CLC 2016 (10M)

Scott's seaside sparrow 65,446 67,469 2,023
Louisiana seaside sparrow 192 2,367 2,175
MacGillivray's seaside

sparrow 20,241 21,107 866
Short-tailed hawk 1,696,174 1,650,411 -45,763
Swallow-tailed kite 3,749,343 3,714,812 -34,531

**Most differences not from true LC change but from refining LC mapping methods



MODELS TO DATE
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1 1

ey mole skink

lamander

ds sa

Florida pine snake

Predictive

5 2

10

29 22

68

Keys mole skink

Gopher frog
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Pine barrens treefrog

Short-tailed snake

Southern hognose snake
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FISH

Alabama shad

Ironcolor shiner

Eastern mudminnow

Southernstarhead topminnow

Bluestripe shiner

Alligator gar

Mountain mullet

Florida/Speckled Chub

Southernstriped shiner

Cypress darter

Bandfin shiner
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COMBINING POTENTIAL HABITAT MODELS \



N =55 spp
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OCCURRENCE DATA POTENTIAL HABITAT MODELS



SPECIES WITH LIMITED RANGE GENERAL TAXA INFORMATION

General Taxa
Birds

Fish

Herps
Invertebrates
Mammals



Habitat Model Uses

FWC Management Plans

FWC/FWRI Research

USFWS Species Status Reviews

FNAI Critical Lands and Waters Identification Project
Military Lands Natural Resource Management
Development Plans/Permitting (Environmental Consultants)

FWC Management Plans
The Wildlife Conservation Prioritization and Recovery (WCPR) program

Species management on FWC-managed lands
- Statewide potential habitat models
- Consultation of species experts
- Knowledge of local staff
- Review of area-specific natural community maps

Quantity vs Quality

- fire interval

- invasive species

- predation

- competition

- hydrology

- disturbance proximity

TIME PERIOD: data collected = model layers = model development = model validation/review = model used



THE TREACHERY OF IMAGES

This is not a pipe.

René Magritte

This is not habitat.




http://myfwc.com/

http://myfwc.com/research/gis/
Terrestrial, Freshwater, Marine
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