


Monica Turner Penny Morgan Monica Rother | Camille Stevens-
UW - Madison U. Idaho UNC Wilmington Rumann

| Col State

THANKS!

This presentation
includes work with
lots of collaborators
and lots of support Dan Donato Kerry Kemp Phil Higuera
Washington DNR TNC-OR U. Montana
from funders!

NPS GEORGE MELENDEZ WRIGHT

CLIMATE CHANGE
YOUTH INITIATIVE

SCHOOL OF ENVIRONMENTAL
AND FOREST SCIENCES

UNIVERSITY of WASHINGTON
College of the Environment




Are severely burned patches in today’s fires
bigger than the fires of the past?
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Overview

Regional trends for the N Rockies:

1) Burn severity 2) Post-fire tree 3) Reburns
regeneration




Regional trends for the N Rockies:

1) Burn severity




11988 Yellowstone Fires exhlblted

tremendous heterogenelty
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- Key questions arlsmg...
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Is spatial heterogenelty of bur severlty changmg W|th
increased fire activity?
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US Northern Rockies as an outdoor lab

668 forest fires in the
US Northern Rockies
ecoregion (1984-2010)

n = 668 landscapes!

D Northern Rockies Ecoregion
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Wealth of satellite and field data

1) Burn severity maps 2) Field validation plots 3) Calibrated indices
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Basal area killed by fire

Proportion killed by fire

0 500 1000 1500 2000

4 (Harvey et al., in review) RANBR

4) Classify burn severity and characterize heterogeneity for each fire landscape
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For each fire:
Stand-replacing fire

* Proportion

AW mean patch size
* AW edge:area

* Total core area

2y
=
~
-
=
3




Changes over time?

|:| Fire perimeter

Less than stand-replacing fire

- Stand-replacing fire

. Core area

Metric (class)

Heterogeneous

Homogenous

Proportion
(stand-replacing)

|

Mean patch size
(stand-replacing)

|

Edge:area
(stand-replacing)
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Core area (greater than
150 m from edge of
stand-replacing patch)
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Is heterogeneity changing over time?

Proportion . Patch size
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Is heterogeneity changing over time?

log,, (SR edge:area (m/ha))

logit (proportion SR)
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Minor changes...so far

|:| Fire perimeter

Less than stand-replacing fire

. Stand-replacing fire

- Core area

Metric (class)

High heterogeneity

Low heterogeneity

Proportion —ed-
(stand-replacing) Rl et
Mean patch size e
(stand-replacing) I
Edge:area e
1 ?
(stand-replacing) R i 4
Core area (greater than .
150 m from edge of I
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Heterogeneity abounds...

> 90% of the forested area burned between 1984 and 2010
is within 150m of a seed source!!!
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But are we approaching a critical
threshold?

For all fires between 1,000 and 1,500 ha
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Summary: Regional trends in burn severity

patterns

Large fires are still heterogeneous...
e ..but trends may be heading toward thresholds in the
size and shape of stand-replacing fire patches
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Regional trends for the N Rockies:

2) Post-fire tree
regeneration




' .
| What happens when severe fires are
i followed by warm/dry conditions?
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Post-fire tree establishment declines
sharply with drought severity & burn patch size

Distance from edge of severe burn patch
Near (<100 m) Far (>350 m)

(] 197,000 seedlings ha™ 30,000 seedlings hat
™ T TT1 T T T I AW N

(Harvey et al., 2016 Glob. Ecol. Biogeog.)
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Is this a glimpse into the future...?

Distance from edge of severe burn patch
Far (>350 m)

(Harvey et al., 2016 Glob. Ecol. Biogeog.)

| 30 seedlings ha't

77 B | R
=

High

3-yr post-fire drought severity (CMD)




Severe fire and dry conditions at the
lower treeline leads to slow/no recruitment

Stand-replacing fire, mesic stand, Stand-replacing fire, dry stand,
far from lower ecotone near lower ecotone

0 seedlings ha

(Donato et al., 2016 Ecosphere)




Regional trends across the N Rockies (and CO)
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Post-fire recruitment shift?

(c)
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Summary: Regional trends in post-fire tree
regeneration
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Effects of a warming climate on post-fire forests ‘:

* |n subalpine/mid-montane forests, overall post-fire tree
regeneration declined sharply with greater drought n
severity and distance to seed source

At lower treeline, warm and dry areas nearest to
ecotone with grassland may be converted to grassland
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(Harvey et al. 2016 Glob. Ecol. Biogeog; Donato et al. Ecosphere; Stevens-Rumann et al. 2017, Ecol. Lett.)
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Regional trends for the N Rockies:

3) Reburns




Everything is a reburn, but context matters

S S=="Choto credit: NPS

Ponderosa pine forest with an Subalpine forest experiencing two
active frequent fire regime stand-replacing fires in <30 years



How does burn severity in recent “reburns”
interact with burn severity from past fires?




Fire effects on fuels occur at
multiple scales

" Expectations have been that there will
v (3 [
5 be strong and persistent neqgative
o feedbacks among fires because one fire
c
2 removes the fuels necessary for another.
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Past fires limit the likelihood of reburning

SBW
100 -=--====-=-— ¥ - 5F BUT!!!
Effects decay with:

o 0.75- —>time since last fire
£ —>extreme weather
g 0.50 Increasingly extreme
T drought conditions

0.25 -

T T 1
5 15 25

Time since fire (yr)

Parks et al. 2018 Ecol. App.



Past fires limit the size / spread of
subsequent fires

Parks et al. 2015 Ecol. App.



Past fires limit the size / spread of subsequent fires

Probability of fire limiting
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Past fires limit severity of subsequent fires

Burn severity in1st fire BUT!!!I
057" subalpine forests - >time since last fire

—>extreme weather
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between deficit during
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Probability of high-severity fire in 2™ fire
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What about landscape patterns
of reburns?

Among stands

Spatial scale

Within stand

A 4

1 year 25 years
Time since fire



Forested area in Yellowstone National Park 1988 Yellowstone Fires




The North Fork Fire in 1988

Total forested area burned 206,000 ha

Stand-replacing fire

Proportion of fire 54%
Mean patch size 9,716 ha
Patch complexity (edge:area) 98 m/ha
Core area (< 150 m from live tree) 39,401 ha

Core area mean patch size 4,550 ha




The Maple Fire in 2016

Re-burned 18,350 ha of the
1988 North Fork Fire
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Proportion stand-replacing fire Stand-replacing fire was
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Both fires combined (additive)

Proportion
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But.. cumulative burn
severity patterns are
a different story
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| Old/mature forest cover prior to 1988 Fires

Cumulative effects on
landscape pattern of
old/mature forest

1987
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Y Old/mature forest cover after 1988 Fires
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Cumulative effects on
landscape pattern of
old/mature forest
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Old/mature forest cover after 2016 Fires
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0 2 4 8 km

Cumulative effects on
landscape pattern of
old/mature forest

2017



Are we seeing what we think we are?
(in reburns)

Stand-replacing fire Stand-replacing reburn
(CBI ~ 3.0; RANBR ~ 1200) (CBI ~ 3.0; RANBR ~ ???)
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. Multle fires are generallyrcharacterized by A_negat‘ive
between fire events...but effects are short-lived

* « Going spatial gives important insight about cumulative patterns

. * We need to calibrate remote sensing indices in reburns... stay tuned!




Summing it all up...

Regional trends for the N Rockies:

1) Burn severity 2) Post-fire tree 3) Reburns
regeneration

Slow increases in stand- Slower post-fire tree Negative feedbacks are
replacing fire, but may be regeneration overall, important, but short-lived.
approaching thresholds possible regen failure Spatial patterns important.

in spatial patterns. near lower treelines.






