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Presentation Notes
Systems ecologist, interested in the intersection between human and natural systems. 

Talk to you about the tradeoffs in ecosystem services between sea-otter present and absent states on the WCVI, and a bit about how I got there. 

Start by acknowledging everyone who participated in the BCCES program, under which much of the data for my analysis were collected. 

Also like to thank my committee members … and of course my funders.


The need

Successful, integrated resource management
depends on understanding the spatial
distribution of natural resources.

Understanding how resources are distributed
relies on model forecasts (i.e., predictions).

Need forecasts for both tactical (short-
management) and strategic (long-ter
applications.



Leading edge HTL habitat models

e Tactical models for dynamic ocean
management

* Process studies of habitat

Big Data:
e ROMS models
e RS data (several flavors)

e (Catch data
e Tagging data

Suryan

Becker



Habitat models for other species, places

Observational data

e Presence only data (rare, cryptic species)
* No tagging, no surveys

 No population estimates

Environmental data
e No ROMS models
e RS data poorly resolved/contamina

(i.e., coastal zone)




Methodological challenges

Biased data
Sufficiency of model scope

Non-stationarity
process(es) underlying observed patterns are
constant across space and time.

Cross-validation tests widely used, but do n
inform transferability (forecast skill).

Forecast skill depends on how well
predict independent data.
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Presentation Notes
Data sampling bias – raised by both Rob Suryan (false absences) and Bill Sydeman (sampling bias). 
And non-stationarity was at least hinted at by a number of speakers including Elliot Hazen, which is why the tactical models need constant updating, and Mike Litzow emphatically pointed that out in his talk on salmon yesterday.


Behavior begets non-stationarity

Correlative . Confirmatory . Mechanistic

on: integrating environmentally and
mal distributions. ESR 22:191-203.
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Presentation Notes
Emphasis on both behaviorally and environmentally mediated processes
To extend our understanding about behavior, we call for directed studies to characterize processes influencing behavior
	A call echoed by Mike Litzow in his talk on salmon response to climate regimes yesterday.

Colleen Petrik’s IBM a fabulous step in the direction of coupled models, and while its not marine mammals yet, its great to see mechanistic models moving out of the planktonic realm. 



From correlation to process

e Correlative models may not always lead to process.

e Sophisticated pattern matching approaches can generate
ecologically meaningless relationships.

e Model forecasts need to be rooted in ecology.

 Directed studies required to understand process in different
behavioral (physiographic) contexts.

Near surface Surface current
temperature Depth velocity

RN IV || ma)
i IR N

-2.5 28.4 9500 -1700  0.03 0.95
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Gregr 2011: Insights into N Pacific Right Whale habitat from historic whaling records. ESR.
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Where I argue that correlative approaches need to be constrained to ecologically interpretable relationships if we are going to understand process


Process models

U.S. FISH AND WILDLIFE SERVICE
TRANSMITTAL SHEET

PART SUBJECT RELEASE NUMBER
103 ESM Ecological Services Manual- 1-81
e roRToER RES Standards for the Development of
NFORMATION | Habit i i1i DATE
CONTACT Diate aonMAaTIC abitat Suitability Index Models APR 10 1907
logical Services, 343-5197

Habitat Suitability Index (HSI)
articulated 35 years ago.

“Models should be viewed as hypotheses ...
rather than proven cause and effect
relationships. Value is as a basis for improved
decision-making & increased understanding
... because they specify hypotheses that can
be tested and improved.”

How do correlational studies im
simpler, process-based
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Data poor situations are not new, nor is thinking about how to deal with them. 


Kelp habitat in Pacific Canada

 Review ecology of keIp habitat
* Use survey data to buﬂd a set of lncreasmgly
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Model data
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HSI
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Model Scope AIC
GLMs
GLMO Same as HSI
GLM1 GLMO with potential for higher order terms
GLM2 Addition of other significant predictors
GLM3 Exploration of potential interactions
GAMs
GAM1 Replication of GLM3 in a GAM context
GAM2 Extension of GAM1 to a maximum level of smoothing

AD




AUC

(Uses survey data on which the regression models were built)
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Habitat model
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Independent data

2009 RS
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AUC

Independent data validation
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Take home messages

* Independent data evaluation is a more accurate
test of forecast skill than cross-validation

o Simpler models likely better for strategic (potential
habitat) forecasts than more complex ones

 Simpler models provide more guidance on process,
and improve model credibility



people care about at scales that matter

ejgregr@gmail.com

chanslab.ires.ubc.ca @EcoRational



	Slide Number 1
	The need
	Leading edge HTL habitat models
	Habitat models for other species, places
	Methodological challenges
	Slide Number 6
	Slide Number 7
	Process models
	Kelp habitat in Pacific Canada
	Model data
	Models
	Model cross-validation
	Independent data
	Independent data validation
	Take home messages
	Slide Number 16

