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Extreme Climate Events

Rapid great extreme weather event increase

Economic damage

climate change implicated $US billion.
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e Definitions:

* Adisturbance event is
considered a ECE if there is
both a statistically rare
climatic event and extreme
ecological response

* Extreme responses cross
critical thresholds where
community structure and
ecosystem function move
outside their normal bounds

Jentsch et al. 2007, Smith 2011, van de Pol
et al. 2017



A
High Resilience Case
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Widespread impacts attributed to climate change based on the available scientific literature since the AR4
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* FL - Highest number of recreational
anglers, the most dollars spent on
fishing in the US, and the highest
quality of fishing worldwide

* Total economic impact (Fedler, 2013)

e S5.2 billion- statewide saltwater
angling




Q1: How are the catch structure

trajectories from baseline

conditions?
-Gradual or Stable
-Abrupt or Reversible
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Q2: What is the temporal dynamic
(inter-year) of catch structure change?

Magnitude

Magnitude

-Abrupt changes after ECEs?
-Distinct spatial rxn to ECEs?
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* Assess speed and direction of community changes
* Responses to disturbances

* Trajectories of community change = Resilience
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Lamothe et al. (2019) Ecosphere (fig); Caceres et al. (2019); Ecol Monog; Bagchi et al. (2017) Ecol Appl
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Models to capture community displacement
from initial conditions

= = Stability (residence)
Abrupt nonlinear (dispersal)

—— Reversible (migration)
Gradual linear (nomadism)
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Geometric analyses to capture spatiotemporal
dynamics of community tracks
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Study Domain
Recreational Fisheries in ENP

Fishery-Dependent Data (FDD)
' * Fishing reports submitted by fishing
TN N guides to Everglades National Park:
A e 1986 to 2017
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s —— % West Innef omestead * Events: Hurricanes,
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A y / Florida Bay/ (2) Outer Florida
\ |outer Florida Bay )/ Bay/ (4, 5) West Inner/West
EREE S Outer (3, 6)

* We sum catch and effort across the
months, and created average annual
CPUE value

* We analyzed the catch structure based
PR st on a Bray-Curtis dissimilarity matrix of

Cass-Calay et al. (2009) Endangered Sp. Res R Santos et al. (2016) Ecosphere the average annual CPUE

Carlson et al. (2007) Biol Conserv R Santos et al. (2017) PlosOne



Top 20 species
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West Inner-

Fishing Areas

Inner

Species Richness

West Outer

Outer|

1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

Homestead

Year

N
A Species richness consistency was
% spatially dependent:

S’ relatively consistent across years in
the “outer” fishing areas

More variable at the “Inner” fishing
areas
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Displacement or dissimilarity

= = Stability (residence)

——— Abrupt nonlinear (dispersal)
— Reversible (migration)

= = Gradual linear (nomadism)

Time




0.51

Distance from baseline

e
-

0.0-

=
P

Distance from baseline
o
Mo

.
-

0.0+

Inner

e
F

o
w

o
[\

Inner Florida Bay

o
w

*Stable
1990 2000 2010
Year
West Inner
West Inner

b oo o o e e e e o o omm o

*Stable

Event
®

1990

2000
Year

2010

Baseline
Seagrass Dieoff
Hurricane

Cold Spell

Distance from ba

0.0

0.4+

Distance from baseline

0.1+

0.0+

Quter

0.2-

Outer Florida Bay

0.3

0.2-

|
! *Stable
|
|
|
-—
1990 2000 2010
Year
West Outer
West Outer

b oo e o=

*Stable

1990

2000 2010
Year




Geometric analysis
Similar catch structure temporal dynamics

Catch structure more similar than others
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Q1: How are the catch structure
trajectories from baseline
conditions?

e Stable?

Catch vs Effort

Anglers vs Guides

Effects of data transformation
and distance matrix

Displacement or dissimilarity

y il

= = Stability (residence)

Abrupt nonlinear (dispersal)
— Reversible (migration)

Gradual linear (nomadism)

Time



* Q2: How is the temporal (inter-
year) dynamic of catch structure
change?

* Overall, consistent magnitude
of change across periods
e Spatially explicit, limited
responses to ECEs?
* legacy/confounded effects

CumSum

* Importance of species specific
responses

* Breakpoint analysis
* Event coincidence analysis
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