Ecological response models:
part 1 - overview

Approaches to vulnerability
assessment
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What approach do we take, and at
what scale?

e Action plans should be use the best

Information

— Qualitative assessment

— Experimentation
— Models
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Considerations for Ecological
Response Models

« WHY are you modeling?
« WHAT are you modeling?
« HOW are you modeling?



WHY are you modeling?



WHAT are you modeling?

e Target
e (enes, species, ecosystems
e Primary productivity
e Mass balance
e Nutrient flow

e Context

o Spatial and temporal aspects of input and
output

e Factors and interactions included



HOW are you modeling it?

e Data sources
« EXxperiments, experts, observations, paleo

 Model type

o Conceptual

e Correlative/phenomenological

 Mechanistic
e Deterministic vs. stochastic
« Physiological, biogeochemical, etc.
 Rule-based, agent-based, trait-based
e Bayesian



Types of ecological response
models

Conceptual models

Expert opinion models

General characterization models
Habitat or occupancy models
Vegetation/habitat response models
Physiologically based models
Ecological models



Conceptual models
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Expert opinion models




General characterization models

Plant functional classifications
from general groups to specific groups
based on response to disturbance

he history of n h in S. Lavorel_ S. Mclntyre_. fi i i i, More sp

COTNIT iy ecology  has

ion of land u

J. Landsberg and
T.D.A. Forbes

Predicting the effects of anthropogenic
changes In climate, atmospheric
ving sf i compaosition and land use on vegetation
groups that relate directly to func- pattems has been a central concern of
ton  through ed biological  recent ecological research. This alm has
characteristics, rather than phy- revived the search for classification
v ing. R tly  schemes that can be used to group plant  Emergent groups —
species according to their response classifications based on
to specified environmental factors. correlations of biological
One way forward Is to adopt a hierarchical
classification, where different sets of
traits are examined depending on growth
form. Also, at the level of interpretation,
the environmental context and purpose of
funetional elaseifications need to be
specified explicitly, so that global
generalizations can be made by
comparing across environments functional
classifications derlved from similar

tend to prod
tally corresponding

etation type’ catio : d
have been useful to identi 4 Telation p 5,
ch as relationships e a ed mass anc

21 TRE fhercen

Lavorel et al. 1997 — Trends in Ecology & Evolution



_.'/- W} s p—

CCVL release 21.xlsm - Microsoft Excel i -

&5 |

\&

Home Insert Page Layout Formulas Data Review View Add-Ins 'Q) -

# Cut

== = X AutoSum » A i
Arial e ~[lA A |T= S Wrap Text = utosum ~ A \;a
53 Copy & Fill -
Paste I 1 A = - erge & Cente - O .0 .00 Conditional Format Insert Delete Format
- Format Painter | | B e J||IE = H{Merge & Center || |/$ i | - F-:-II]]ittIIT-Z_I1 T y - - - &2 Clear -
Clipboard {F] Font Alignment Number Styles Cells Editing
ca at 5| v
A B C ] E F G H J K L W N o] P a R 5 T u \ W X Y =
1 The NatureServe Climate Change Vulnerability Index /)
2 Release 2.1 7 April 2011; Bruce Young, Elizabeth Byers, Kelly Gravuer, Kim Hall, Geoff Hammerson, Alan Redder 1
3 With input from: Jay Cordeiro, Kristin Szabo Natu reserve
4 .Fur:lar'ng for Release 2.0 generously provided by the Duke Energy Corporstion.
g
(] * = Required fisld
T
8 | GeographicAreaAssessed:| |' Clear Form
9
10 Assessor] |
11
12 | Species Scientific Name:| |' | English Hame:|
13
14 | Major Taxonomic Gro@:| |'

15 G-Rank:
16 Relation of Species' Range to Assessment Area:| |" 5-Rank:

18 |Cl1eck if species is an obligate of caves or groundwater aquatic systems: be marksd with an X" for scc
19

20 Assessment Notes (to document special methods and data sources)

21

22

23

24

P

26 Section A: Exposure to Local Climate Change (i

27

28 Temperature * Hamon AET:PET Moisture Metric *

29

30 Severity Scope (percent of range) Severity Scope (percent of range)
H =5.5° F (3.17 C) warmer = -0.119

32 5.1-5.5° F (2.8-3.17 C) warme: -0.097 - -0.115

25 4.5-5.0° F (2.5-2.7° C} warmer -0.074 - -0.0895

34 3.8-4.4°F (2.2-2.4° C) warmer -0.051 - -0.073

5 < 3.9°F (2.2° C) warmer -0.028 - -0.050

36 Total: Ol sbesy soum doe MRTF =0, 028

H 4 » M| Calculator CEET R R e LG LE EXDOGULE. ¢ B. Climate-Indirect 0-50 ¢ [, DOCUITL A 1L

Ready

B O Hlsosgu=

()

a4

8/ 28

S =R ORI E R



Habitat and occupancy models
(aka distribution models)

 Arose by any other name...
— Ecological niche modeling
— Element distribution modeling
— Predictive range mapping
— Habitat suitability modeling
— Climate envelope modeling



Habitat and occupancy models
(aka distribution models)
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Habitat and occupancy models
(aka distribution models)
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Habitat and occupancy models
(aka distribution models)

Current suitability Suitability in 2050
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Exposure can be assessed In a quantitative
and spatially explicit manner



Understanding
model
assumptions

Modeled current and
future distributions of
wrentit and rufous-
crowned sparrow in
California
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Wiens J A et al. PNAS 2009;106:19729-19736



Vegetation/habitat response
models

Species distribution models

GAP models

Landscape models
Biogeochemical models

Dynamic global vegetation models

Robinson et al. 2008. Vegetation models and
climate change: Workshop Results.



Dynamic vegetation models
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Physiologically based models
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Ecological models
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IPCC SRES scenarios, MA scenarios, GBO 2 scenarios

Climate change, land use change, N-deposition, infrastructure, fragmentation

Dose Response
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Which model Is best for my needs?

e \What data are available?

 What's your timeline, expertise, and
budget?

 \WWhat output do you need to meet your
objectives (e.g. making a decision,
understanding system function, etc.)



What would you do?

Area of Fig. 6¢
270-m

Future

Overlap

4-km




	Ecological response models: part 1 - overview
	Slide Number 2
	Slide Number 3
	What approach do we take, and at what scale?
	Slide Number 5
	Slide Number 6
	Slide Number 7
	HOW are you modeling it?
	Types of ecological response models
	Conceptual models
	Expert opinion models
	General characterization models
	General characterization models
	Habitat and occupancy models�(aka distribution models)
	Habitat and occupancy models�(aka distribution models)
	Habitat and occupancy models�(aka distribution models)
	Habitat and occupancy models�(aka distribution models)
	Understanding model assumptions
	Vegetation/habitat response models
	Dynamic vegetation models
	Physiologically based models
	Ecological models
	Slide Number 23
	Slide Number 24
	Which model is best for my needs?
	Slide Number 26

