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Changes in fire size: Distance to seed source
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Changes in fire size: Distance to seed source
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Changes in fire size: Seed availability

Limitations to recovery following wildfire in dry forests of southern
Colorado and northern New Mexico, USA

Kvie C. Ropman, ' Tuomas T. VesLen,' Teresa B. Cuapman,'” Momica T. Romher,” Anpreas P Wion,* anp
Miranpa D. Rebmonn®
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Rodman et al. 2020 Ecological Applications



https://doi.org/10.1002/eap.2001

Changes in fire size: Seed availability

 Lack of live mature trees
limited regeneration potential
IN many areas

« Moisture limited regeneration
In marginal sites

Missionary Ridge
 53.6%

Rodman et al. 2020 Ecological Applications



https://doi.org/10.1002/eap.2001




Hansen et al. 2016 Forest Ecology & Management

Aspen has effective
very long distance
dispersal

Dispersal capability
will determine ability of
plants to move to
areas with more
suitable climate post-
fire


https://doi.org/10.1016/j.foreco.2015.12.012
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Changes in fire frequency: Short-interval fires
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Changes in fire frequency: microclimate

A Short-interval fire 16 years B Long-interval fire >150 years
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Temperature 2° C warmer and soil moisture 25% lower in short-interval compared to long-interval fires.

& Management


https://doi.org/10.1016/j.foreco.2020.118523

Changes in fire frequency: tree regeneration

Effects of short-interval fires (16-28 years) on postfire tree density in Yellowstone NP

A Lodgepole pine B Aspen
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Turner et al. 2019 PNAS



https://doi.org/10.1073/pnas.1902841116

Changes in fire frequency: stand structure

Effects of short-interval fire o 4
(8 years) in Bob Marshall

Wilderness

* Mortality of small
diameter lodgepole &
Doug-fir

« Consumption of

coarse woody fuels
from first fire

* Reduced duff mounds
at base of large
ponderosa

Larson et al. 2013
Ecological Applications



https://doi.org/10.1890/13-0066.1
https://doi.org/10.1890/13-0066.1

Increased fire frequency may favor certain species

Age to survival
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Increased fire frequency may favor certain species

Age to survival
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Age to maturity

Species Age t(?
maturity
Whitebark pine 20-30
Lodgepole pine 5-15
Limber pine 20-40
ky Mountain
lljr(i)s(,:tlgcorc\): ptiie 10-40
Western hemlock 25-30
Engelmann spruce 15-40
Blue spruce 20
Subalpine fir 20
Gambel oak 3-5
Aspen 2-3

Hood et al. In Press


https://doi.org/10.1111/1365-2745.13480

Changes in fire frequency
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Short-interval fires
« Can affect microclimate, seed availability, tree regeneration

 Forest to non-forest conversions in some cases

« Less dense forests, potentially more resilient to future conditions in other cases
« Favor species that are quick to reproductive maturity




How will climate change impact post-fire vegetation?

—

» Changes In fire size
* Increased distance to seed source

» Changes In fire frequency
» Variable effects — context specific

* Changes In post-fire climate
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Dry forests less likely to have regeneration than moist forests
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https://doi.org/10.1111/ele.12889

Climate will be increasingly important in N. Rockies

Climate will increasingly determine p()st-ﬁre tree regeneration
success in low-elevation forests, Northern Rockies, USA

Kerry B. Keme, "*+ Pamie E. Hicuera,? PENELOPE MORGAN,! AND JonnN T. ABaTZOGLOU”

* Hot summer temperatures
and distance to seed source
limit post-fire ponderosa pine
and Douglas-fir regeneration.

 Post-fire regeneration
densities are predicted to

decline in future with warmer
summer temperatures.

Kemp et al. 2019 Ecosphere



https://doi.org/10.1002/ecs2.2568

Climate will be increasingly important in N. Rockies

Climate will increasingly determine post-fire tree regeneration
success in low-elevation forests, Northern Rockies, USA Ch ange in recruitment densities

Kerry B. Kemp, "#+ PaiLip E. HiGuErA,? PENELOPE MORGAN,! AND Jonn T. AsaTZOG Lou> 1 98 1 _ 20 10 tO 204 1 _2070 (R C P 8 5)

* Hot summer temperatures
and distance to seed source
limit post-fire ponderosa pine
and Douglas-fir regeneration.

 Post-fire regeneration
densities are predicted to
decline In future with warmer
summer temperatures.

Doug-fir
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Kemp et al. 2019 Ecosphere
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Climate will limit regeneration in S. Rockies

Number of years that exceed 19t-
century tree density thresholds
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Rodman et al. 2020 Global Ecology and Biogeography



https://www.fs.usda.gov/treesearch/pubs/61334

Climate impacts on subalpine forest regeneration

Global Ecology and Biogeography, (Global Ecol. Biogeogr.) (2016)

() High and dry: post-fire tree seedling
s, 3 saball establishment in subalpine forests

* b\ decreases with post-fire drought and
.49/ large stand-replacing burn patches

: 1 1o 2 o 1
Brian J. Harvey ¥, Daniel C. Donato” and Monica G. Turner

« Post-fire subalpine fir and Engelmann
spruce regeneration declined with
Increased post-fire drought

A 0 O T

Harvey et al. 2016 Global Ecology and Biogeography



https://doi.org/10.1111/geb.12443

Climate impacts: experimental evidence W

W

* Reduced regeneration seen
In warming treatments for
ponderosa pine, Douglas
fir, lodgepole pine,
Engelmann spruce.

Open topped chambers (OTCs) in Colorado Front Range
(Monica Rother)

Rother et al. 2015; Kueppers et al. 2016: Conlisk et al. 2017; Hansen & Turner 2018



http://www.researchgate.net/publication/282434619
https://doi.org/10.1111/gcb.13561
https://doi.org/10.1111/gcb.13840
https://doi.org/10.1002/ecm.1340

Annual climate & post-fire regeneration study
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Recruitment-climate relationships have thresholds

Ponderosa pine

=
I
_

E : Warm/dry

= I

1]

o |

o

2 p3d

-

D

£

2 02 ! —

&) I

(i

0 |
ﬁ
-3 -2 -1 0 1 2

Mean summer VPD (z)

Davis et al. 2019 PNAS

Background | Annual climate | Microclimate | Conclusions


https://doi.org/10.1073/pnas.1815107116

Recruitment-climate relationships have thresholds
Ponderosa pine
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Recruitment-climate relationships have thresholds

Douglas-fir
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Climatic thresholds crossed In recent decades
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Recruitment probabllity declined in recent decades
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Recruitment probabllity declined in recent decades
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How will climate change impact post-fire vegetation?

—

» Changes In fire size
* Increased distance to seed source

» Changes In fire frequency
» Variable effects — context specific
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* Changes In post-fire climate

* Declines In recruitment iIn montane
and subalpine forests




How will climate change impact post-fire vegetation?

 Other disturbances — insects, drought, blowdown

Populus tremuloides seedling establishment: An underexplored vector for
forest type conversion after multiple disturbances

Nathan S. Gill*""*, Florencia Sangermano™*, Brian Buma*, Dominik Kulakowski®

€sa ECOSPHERE

Future dominance by quaking aspen expected following
short-interval, compounded disturbance interaction

ROBERT A. ANDRUS ", "%+ Saran J. HarT ? Nixo TutLAaND,” AND THOMAS T. VEBLEN

Journal of Vegetation Science 24 (2013) 168-176

Compounded disturbances in sub-alpine forests in
western Colorado favour future dominance by quaking
aspen (Populus tremuloides)

Dominik Kulakowski, Carolyn Matthews, Daniel Jarvis & Thomas T. Veblen




Future conditions will favor species that:

* Resprout following fire

avis et al. 2018 Functional Ecology


https://doi.org/10.1111/1365-2435.13132

Future conditions will favor species that:

* Resprout following fire

« Maintain canopy or soil seedbanks

Davis et al. 2018


https://doi.org/10.1111/1365-2435.13132

Future conditions will favor species that:

* Resprout following fire
« Maintain canopy or soil seedbanks

« Have long distance seed dispersal

Davis et al. 2018 Functional Ecology
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Future conditions will favor species that:

Resprout following fire

Maintain canopy or soil seedbanks

Have long distance seed dispersal

Produce drought-tolerant seedlings

Davis et al. 2018 Functional Ecology



https://doi.org/10.1111/1365-2435.13132

Future conditions will favor species that:

Resprout following fire

Maintain canopy or soil seedbanks

Have long distance seed dispersal

Produce drought-tolerant seedlings

Reach reproductive maturity quickly

Davis et al. 2018 Functional Ecology



https://doi.org/10.1111/1365-2435.13132
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