Departures in temperatures (°C) from the 19611990 average
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Arguably the central scientificand
management question of ourtime:

,ou

. How will ecosystems and organisms -



Constituent questions:

1. What is the role of ecological history in
guiding current and future ecosystem
management?

2. What are the trajectories of restoration
ecology and land management under novel
conditions?



VTW
VEC
VSLD
VSA
VSC
VSR
VG
ALAMO

___________

1900

1850

|
I
|
I
|
I
1
I

1
1
!
|
:
!
= |
{ 011
RN R R e

1l

I
1800

1750
Year

1700

p—
p -
Q

==

ﬁ

S

LN

N

—
)

=

U

£

ofd
)
p .
ﬁ
Q.

1650

......

| 7 wdegeldwes Y

1600



Widespread fire years

Fire-scarred samples ‘ Fire-scarred samples
O Not recording " ) O Notrecording
@ Recording @ Recording
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Fire and Climate
Synthesis (FACS):
A major new
network for
continental
paleoecology

* 1,248 sites

* 64 contributors

* 3,248 years (1248 CE -
2011 CE)

* Fire-scar based, focused
on frequent-fire systems
7 primary forest types

* > 15,000 fire site-years

Falk et al. 2010, 2011, in prep.
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Are species range shifts an example of
adaptation, or a “problem” to be addressed?

Pinus ponderosa
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Overall prediction:

* PIPO abundance declines 13% by 2090

* 18% of 2090 distribution is in new areas not currently occupied
e 27 — 36% of current stands remain in situ

» Most lost area is in southern limit of range

Rehfeldt et al. Int. J. Plant Sci., 2006
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Megadrought-driven,
regionally synchro-
nized disturbances
may account for most
plant colonizations
and expansions by
plants in the West
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Challenges to the traditional
restoration paradigm:

Does future climate create “no-analogue”
conditions compared to the ecologically
relevant past?

If future climates move outside the envelope of
past variability, then what standard can we use
for “restoration”?

* Are some valued restoration objectives moving
out of our reach? zgs

Millar et al. 2007; Fox 2007; Milly et al. 2008; Seastedt et al. 2008



Classic restoration paradigm Resilience ecology paradigm

Target species
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Ecosystems, fluxes

Stochasticity



‘&’ \‘ 'f Can we restore
fire and

ecosystems at

large scales In

the Sky Islands
bioregion?

" MODIS NDVI
. May 25, 2010



Miller Fire: An important reference fire that
demonstrates what happens when fire is allowed
to stay in the system
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A proposal for a Long-Term Restoration
Monitoring Network (LTRMN)

Monitoring outcomes of ecological restoration: a
natural extension of National Forest Health
Monitoring and NEON?




What would a LTRMN look like?

|dentify restoration projects with longest
period of continuous management

Prioritize projects with ongoing monitoring
data and infrastructure

Distribute strategically among biomes and
community types

Focus on the central question of outcomes




Five principles for monitoring and
restoring ecosystems in a changing world

1. Manage for resilience and adaptive capacity,
not steady state

2. Allow for the natural range of variability,
understand history

3. Emphasize restoration of ecosystem
processes

4. Focus on the landscape and regional scales

5. Monitor change across scales of space and
time
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