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Alaska Fire

« >57 million acres
burned since 1940

5.4 million acres of
tundra fire

* Majority of research

on boreal fires

Anaktuvuk River Fire 2007. 256,764 ac
Photo: Dale Woitas, AFS, BLM
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Background

Surface air temperature change : 1954 - 2003

Chapman, U of IL:http://arctic.atmos.uiuc.edu/CLIMATESUMMARY/2003

veg. zone Herb Shrub Deciduous
Tundra Tundra Woodland
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Objectives

» Quantify fire-return intervals In tundra
ecosystems in Noatak and Seward
Peninsula for the past 6,000 yrs

» Examine relationships between fire,
vegetation, and climate

* Inform ecosystem model (ALFRESCO) to
assess fire in tundra under future climate
| vegetation scenarios




Reconstructing the past




Charcoal Deposition and Fire History

Ca.'." = airbome fallout of charcoal
C;S = charcoal on landscape surface

C.‘ake = charcoal on lake surface

CCO,.e = charcoal in center of lake Wy’
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Pollen Identification — to
determine vegetation
composition at sites
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Macroscopic charcoal All cores were sliced at 0.25 cmresolution, and age models were
developed using radiocarbon dates from terrestrial macrofossils.




Study Areas

« NW Alaska Tundra
Areas:

= Noatak River

= Seward Peninsula

Lakes Cored JFSP
B Noatak

A Seward Peninsula

Fire Perimeters 1939-2010



Study Area: Noatak

Noatak National Preserve, Alask FeE & Raven Lake
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Peak Identification

1. Tundra
burns

Records
appropriate for
peak
identification

Recent large
fires detected
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FRI

el 2. FRIs vary
——— through time

= At individual
sites

= Between

sites

Fire return intervals
ranged from 30-720 yrs
over the past 6000 yrs
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density OR proportion (x25)

Fire return intervals since 2000 yr BP

Raven & Uchugrak:

Wbl ¢ = 2.01 (1.63-3.56)
N =27

FRI =

median

135 yr (105-150)

Poktovik & Little Isac

N =11
FRI =

median

180 yr (150-465)

3.

Location matters



Fire return intervals since 2000 yr BP

Raven & Uehugrac 3. Location matters:

Wbl ¢ = 2.01 (1.63-3.56)
N =27

FRI = = climate

median

135 yr (105-150)

Avg. June
Temperature
W 11.75 (deg. C)

L 9.30 (deg. C)

Poktovik & Little Isac
N =11

FRI =

median

180 yr (150-465)

Avg. June
Precipitation

density OR proportion (x25)




density OR proportion (x25)

Fire return intervals since 2000 yr BP

Raven & Uchugrak:

Wbl ¢ = 2.01 (1.63-3.56)
N =27

FRI =

median

135 yr (105-150)

Poktovik & Little Isac

N =11
FRI =

median

180 yr (150-465)

3. Location matters:
= climate + vegetation

[ INon-burnable
R hite Spruce
[ ] Dwarf Shrubland
Alder Shrubland

[ IWillow Shrubland
I Shrub Tundra
I Tussock tundra
[ IOther




Holocene vegetation change

Raven Lake
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Fire-Vegetation Relationships

Picea
(Spruce)
%aq; = 0.65
1.5 2 25 3 [UEHONONRS

fire frequency
(fires 100 yr 1)

trans. pollen %

Poaceae
o (Grass)
53 2, = 0.64
=S p = 0.009
= 0
b
£E Alder
%4 = 0.37
p=0.01

trans. pollen %



Noatak Tundra Fire RegImMes

* Fire return intervals ranged from 30-
/20 yrs over the past 6000 yrs

* Past 2000 yrs

—FRI 140 yrs down-valley sites
—FRI 295 yrs up-valley sites
 Fire frequencies varied through time

as a result of climate, vegetation and
local factors



Using data to inform future climate-fire
models

e Boreal ALFRESCO

— Tundra fire return intervals
— Climate drivers to fire extent

Simulated

Legend

Years Since Fire




Modern Tundra Fires

= [nter-annual variability explained by August
temperature and precipitation (fire weather)

Red = observed
Blue = predicted

Area burned (acres X 109)

1950 1960 1970 1980 1990 2000 2010

Year AD  \odel Variables: Mean Aug. Temp

Jan, June and July Precipitation
Paul Duffy, unpublished data.



Models used to improve Boreal ALFRESCO

GBM Climate Flamm. Year 1957




Summary

1.

Long term average FRIs for tundra are
statistically similar to Alaskan boreal
forests

Fire frequencies varied through time,
determined by climate, vegetation, and
local factors

Information gained from this study will
iImprove future climate/fire models for

tundra

23
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Tundra Fire Return Intervals

A. Raven

time (cal. yr BP x 1000)

Past 2,000 Years

Lake Mean
FRI

Raven 151
Uchugrak 135

Poktovik 291
Little Isac 313

Past 6,500 Years

Lake Mean
FRI

Raven 204
Uchugrak 146
Poktovik 246
Little Isac 197

Median
FRI

135
113

180
360

Range

30-300
45-345

135-630
30-645




