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Uncertainty is due to both ]
Emissions Scenarios and | “EET_
Climate Models

But note the slope of Past
Compared to Future
Temperature Change

Bars shbw the
range in 2100
produced by

several models
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Global Average Surface Temperature
Change relative to 1980-1999
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Some areas are projected to become wetter,
others drier with an overall increase projected
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The Water Cycle moves most of the energy from the Tropics to the Poles!
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The Water Cycle moves most of the energy from the Tropics to the Poles!






HIERARCHIES
Demography Physiognomy

Formation Canopy Form







Some Necessary Terminology

A. PHYSIOGNOMY
System: Terrestrial/Aquatic - (hydrological regime)

Class - Woodland - (spacing & height of dominant form)

Subclass - Evergreen Woodland - (morphological & Phenological
similarity)

Group - Temperate Evergreen Needle-leaved - (climate latitude,
growth form, leaf form)

Formation - Evergreen needle-leaved forest with conical crowns -
(mappable units)

B. FLORISTICS
Alliance (or cover type) - Abies lasiocarpa Forest (dominant species)

Association (or community) - Abies lasiocarpa/VVaccinium scoparium
[Subalpine fir/Grouseberry] (subdominant or associated species
with similar ecological processes)



FIGURE 5. Current Numker of Associations by Bailey's Ecoregion

Province Level)
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Discrete Change Zones from Biome Displacement
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Neilson,R.P. 1993. Transient ecotone response to climatic change: Some conceptual and
modelling approaches. Ecological Applications 3:385-395.
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Continuous Change Zones from Biome Displacement
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Successional Displacement

Displacement from 'Climax’' State
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1)
2)
3)
4)

1)
2)

How do plants move around?
and
Once there, how do they stay there?

Spread — Complete the Sexual Cycle
Produce propagules
1) Usually seeds, but can be vegetative parts
Disperse propagules
1) Wind, Animals Water, etc.
Establish propagules in new location
1) Usually a very critical bottleneck
Grow to age of reproduction and produce new propagules

Survival — Sexual or Asexual Cycle
Repeat Sexual reproductive steps, above
Asexual Reproduction

1) Vegetative parts

2) Layering

3) Stump sprouting

4) Rhizomatous mats
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Gambel Oak, Southern Distribution — Physiognomy - Woodland / Forest
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Simulating Vegetation Change

e Species Models
— Survival Niche (Current and Relictual Populations)
— Statistical Species, Community Distribution
— Some Mechanistic Migration
— Lack Physiology, Physiognomy

e Mechanistic Models

— Survival Niche (Physiognomic Constraints)
— Mechanistic Biome (Formation) Distribution
— Lack Migration Niche (Some emerging technology)
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Current Climate
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Yellow Birch !
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Calibrated Monthly Runoff
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VEMAP 1990

Coniferous forests

Winter deciduous forests

Mixed forests

Broadl. & everg. drought decid. forests
Savannas and woodlands

Grasslands and shrublands

Deserts
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Biomass Consumed, 1988

Biomass Consumed
1895-2100 2035

1988
Regime Shift
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Future Climate
Managing for Change with
Uncertainty

Current Assessments

Bachelet, D., R.P. Neilson, J.M. Lenihan, and R.J. Drapek. 2001. Climate
change effects on vegetation distribution and carbon budget in the U.S.
Ecosystems 4:164-185.

Bachelet, D., J. Lenihan, R. Drapek, and R. Neilson, 2008: VEMAP vs
VINCERA: A DGVM’s sensitivity to differences in climate scenarios. Global
and Planetary Change.

Lenihan, J.M., D. Bachelet, R.P. Neilson, and R. Drapek, 2008: Simulated
response of conterminous United States ecosystems to climate change at
different levels of fire suppression, CO,, and growth response to CO,. Global
and Planetary Change.



Average Biomass Burned
CGCM2a (2050-2099)




Current Vegetation (1961-1990)
Suppressed Fire

MAPSS Team. 2008.
Global and Planetary Change.

_ _ CGCMZ2-A2 Scenario _
With Fire Suppressed Fire
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Different Ecological Model
Different Climate Scenarios




Some Observations

. Bilomes are Physiognomic
1. Definable boundaries

. Assoclations are Floristic

1. Changing Composition

. Northern boundaries are often temperature-
controlled

. Southern boundaries are very complex
1. Water balance vs. temperature constraints
2. CO, physiology, Water-use-efficiency

3. Possible shift to Asexual Reproduction with large
spatial and temporal lags

. Competition!!!
1. Sexual vs. Asexual reproduction
. Disturbance — Drought, Fire!!1??7?




Management Implications

(personal musings)

Management Goals face an uncertain Future
— The Future will NOT echo the Past

Instead,... Manage Change, per se
— Desired function may supercede ‘Desired future condition

Near-term strategies — Manage the Status Quo
— Forestall effects — increasing management to maintain

Long-term strategies — Improve resilience

— Density Management — water-limited carrying capacity
— Enhanced diversity increases flexibility

Fire, carbon and other policies at cross-purposes
demanding creative management of change




