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Regimes
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Human-caused burning below the Arctic Circle in OnmsakoH, Pecnybnuka Caxa (Akytus) [Lat: 63.444, Lng: 142.804) on 1 May 2021. Modified
Copernicus Sentinel data [2020], processed by Pierre Markuse. Image is about 19 kilometers wide.


https://twitter.com/Pierre_Markuse
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https://science.house.gov/imo/media/doc/McCarty%20Testimony.pdf
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Figure 8, The run time of cach step within FARMA, demonstrating the most time-intensive stages of
the workflow for 1 m data for the Mekong Delta, Vietnam,




= U.S. EPA National Emissions -
Inventory and Greenhouse |
Gas Inventory

Methodology for human-caused fire
activity data and emissions

= U.S. Department of Agriculture
Farmer communication + smoke
transport modeling to improve local air
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IMPACTS OF SHORT-LIVED
CLIMATE FORCERS ON
ARCTIC CLIMATE, AIR QUALITY,
AND HUMAN HEALTH

SUMMARY FOR POLICY-MAKERS

ARCTIC MONITORING AND ASSESSMENT PROGRAMME
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Policies and technologies to reduce
3 emissions of air pollutants have
led to cleaner air in the Arctic compared

eﬂinbnsofmethme

1 Gobalmthrommk
and levels of methane in the Arctic

to the early 1990s. The trend of
sulfate s
but recently only modest reductions of ozone
and black carbon concentrations in the Arctic
et

The scenarios of future emissions used for this
AMAP assessment indicate that the Arctic Councif's

The Arctic Council's Framework for Action for
Enhanced Black Carbon and Methane Emission
Reductions includes a commitment from Arctic
na(swsgnﬂ:ardymducetharmallmeﬂme
» Given that are d to
continue to increase even If current legislation is

for reducing
black carbon ermsaons of 25-33 percent below
2013 levels by 2025 can be nearly achieved by
impleme-- - <utmﬂzant further
—asan reduction potential exsi>.  ~ ~wid be
achieved by using best available technolog,.

Continued reduction of sulfur dioxide emissions.

Isimpartant for improving air quality and
safeguarding human heaith.

Tundra, peatiand, and forest fires
'.o\ are increasingly important sources
of particles of black carbon and organic
carbon emissions in the Arctic, where a
warmer climate may lead to larger and
more frequent fires.

Managing fire risks with locally appropriate
(fuel ignition

wildland ﬁ'erspnnse)wil be critical for limiting

local and regional emissions of particles that are

damaging to human health and can contribute

to further warming. Boreal forest fires will

need to be managed differently than fires in

Arctic fire

will need to be

‘meeting this commitment would
demand applying best available technologies
beyond that already required, especially in the.
oll and gas sector.

Emissions of methane from natural sources,
such as wetlands, will likely be affected by
further warming but estimates of future
emissions from these sources are hampered
I v major uncertainties.
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Climate change brings extreme fires to the Arctic
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https://www.unep.org/resources/report/spreading-wildfire-rising-threat-extraordinary-landscape-fires

FIRE FUELS ARE INCREASINGLY FLAMMABLE IN NORTHERN HIGH LATITUDES

®

-

June trend in flammability Build-up Inde



https://arctic.noaa.gov/Report-Card/Report-Card-2020

emission factta,r.st

Average Annual Fire Emissions
Mg BC/yr (2016-2021)



https://globalfires.earthengine.app/view/firecam

Reconciling the total c:
boreal forest wildfire e
airborne observations

', Andrea Darlington

5, and Drew R. Gentner®

tarted: 14 Apr 2022 -R
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Adapted from:

Higuera, P.E., 2015.
Taking time to consider
the causes and
consequences of large
wildfires. Proceedings of
the National Academy of
Sciences, 112(43),
pp.13137-13138.
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Adapted from:

Higuera, P.E., 2015.
Taking time to consider
the causes and
consequences of large
wildfires. Proceedings of
the National Academy of
Sciences, 112(43),
pp.13137-13138.
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Reviews and syntheses: Arctic fire regimes

and emissions in the 21st century
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Arctic Fire Risk & Fire Regimes by mid- to late 215t Century
P c> N—

Increased lightning strikes

i1

Boreal forest to grassland

Taiga to permafrost thaw to dry peat

mcb%ﬂ

Tundra to taiga

11 ¢>W

Forest-steppe to steppe

%,p

Agriculture expands north

il L=

Boreal-tundra zone to dry peat

Agriculture expands north

11 o=

Boreal-tundra zone to dry peat

o> W

Coniferous to deciduous

From McCarty et al. (2021) Reviews and syntheses: Arctic fire regimes and emissions in the 21st century, Biogeosciences, 18, 5053-5083,
https://doi.org/10.5194/bg-18-5053-2021, 2021.
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Fire -
emissions |
Important L

at high s
latitudes L !

Transport
Wildfire

Source

Year

Extreme fire years, like
2020, outpace

anthropogenic sources 5
of BC originating h

North of 65° (EEDED!

North of 60°

0.05

* Source: McCarty et al. (2021);
Wildfires emissions from GFAS;
Anthropogenic sectoral emissions from GAINS

within the Pan-Arctic.
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Geographical
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Even in the boreal and Arctic, people are the main
ignition sources.



https://stocksnap.io/author/antonnicuadrian

ENVIRONMENTAL RESEARCH
LETTERS

LETTER « OMEN ACCENS

Spring fires in Russia: results from participatory burned area
mapping with Sentinel-2 imagery

Igor Gluahwoy' @ nona Zvurmdevs' @ 1essice L McCanty! @ Anna Komarow' @

Alewry Orsedoviby’ Marine Oruzdovshaye’ Vien Lupschit’ Alessy Yaroshenko’

Stephen V Stehman* @ and Almxander V Prshchepov®*
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Abstract

Hurran ireluced firms play # cucial rebe in transharming landscapes and contributing 1o greenhause
0% ermissione Mussia s & coundry where human-induced tires are widosgrnad and form distinctive
1pring snd summer buming cycles, Mawever, spring fiees am not well documented snd it s unclear
which land-cover types are associnted with the spraad of ipong fires, Uvng Sentinel-2 optical satnline
imuagery. & wall-towall sprong bamed srme data set for 1 Jamaary ta 15 May 2020 was created far
Painnia fenehuding the Avctic) using 4 panicipatory cowdsorcing digitizing approach on an onling
plattarm developed spechically far this appicntion The 2000 spong fire product had @ producer
acciracy of BN and uset accuracy of S2%. Approsimately 1334 miBon ha comprising Y 4% of the
studdy area. were mapped a1 burned, with the maganty of the 2000 spring burned arsas in S&eria Our
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https://doi.org/10.17894/ucph.1cdf3d5f-c4e3-447c-8209-19ecbcd34ccf

Why map spring fires in Russia?
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Source Region

2020 Russia Spring Fires

2020 California
(CALFIRE + USFS)*

2021 California
(CALFIRE + USFS)*

* Source:

(8 Nov 2021)
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https://www.fire.ca.gov/stats-events/




I. Glushkov, |. Zhuravleva,
et al. (2021)

Agricultural lands are not only
source of burning.

Wetlands and abandoned lands
(unmanaged forests) significant
sources of spring-time burning in
Asian and European Russia,
respectively.
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Fires in northern temperate to boreal to
Arctic ecosystems matter
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North American fire science has lessons to share with
Nordic partners



Kalajoki,
Finland

Wildfire during a

record hot and dry
summer, July and
August 2021.

An aerial view shows a forest fire raging in
Kalajoki, north-western Finland. PHOTO:
AFP



PELASTUSOPISTO

4

PELASTUSOPISTO

Kalajoen Raution Metsdpalo 2021

kohittimi

Kokemuksia ja oppeja metsipal

Alisa Puustinen (toim.) JOhda nto

Heindkuun lopussa, 26.7.2021 syttyi Kalajoen Raution kylalla tuulivoimapuiston rakennustyémaalla
; metsdpalo, joka lopulta laajeni kaksi viikkoa kestaneeksi sammutustehtdvaksi. Tehtavalld tydskenteli
Source: . kahden viikon aikana arviolta noin 1500 henkil6a, niin pelastuslaitoksen virassa tyoskentelevia kuin
http://info.smedu fil sopimushenkilostod. Metsapalo sai runsaasti huomiota mediassa niin heindkuussa tilanteen ollessa
kirjasto/Sarja_D/D3 R paalla kuin jalkikateen syksyn 2021 aikanakin. Paloala, 227 hehtaaria, ei ole Suomen suurin maasto
2022pdf X palo - Muhoksen palo 2019 oli hieman tata suurempi, noin 250 hehtaaria -, mutta se lienee eniten

niin sosiaalisen kuin muunkin median huomiota saanut. Raution palosta tekee poikkeavan myads se
intensiteetts, jolla kaikki pelastusiaitoksen osallistuivat palon sammuttamiseen ja jalkihoitoon. Pala-
nut maasto oli vaikeakulkuista ja vaihtelevaa: niin sanottua pirunpeitoa, kangasmetsaa, turvepoh-
jaista ojitettua sekametsda sekad tuulivoimatydmaan raivattua maastoa. Pelastuslaitosten lisdksi palo
tyollisti paikallisia ja alueellisia urakoitsijoita, yksityisid sekd muita viranomaisia ja varusmiehia.

padlla kuin jalkikateen syksyn 2021 aikanakin. Paloala, 227 hehtaaria, ei ole Suomen suurin maasto-
palo - Muhoksen palo 2019 oli hieman tata suurempi, noin 250 hehtaaria -, mutta se lienee eniten
niin sosiaalisen kuin muunkin median huomiota saanut. Raution palosta tekee poikkeavan myds se




Copernicus 10 m Sentinel-2

31 August 2021 ~ 230 ha of burned area (slightly > than 227 ha)



Insight into the
Kalajoki Fire

\/
Y-
Role of drained peat \’

and not being able to ey UNIVERSITY OF
read maps. ' - EASTERN FINLAND
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Tuomas Aakala

An aerial view shows a forest fire raging in
Kalajoki, north-western Finland. PHOTO:
AFP



National Land Survey”
=1 https://kartta.paikkatietoikkuna.fi/
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https://kartta.paikkatietoikkuna.fi/

Understanding that with climate change, the landscape has changed
too
So, fire activity and fire emissions are changing.

28

Landscape

D

Climate Change
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3. The annually burnt forest area is relatively low in Fennoscandia

Henrik Lindberg, Anders Granstrom, Andrey Gromtsev, Maria Levina, Ekaterina Shorohova,

llkka Vanha-Majamaa

The total area burnt has mainly remained low in Fennoscandia during the recent decades

Annually burnt area in proportion to forested areas, ha

Annual number of fires

Tow sree burmt hes remamed ow mostly doe
10 ofiec tivn hre prevention improved e
shrersstor and hre wooresson, an

1. Massive clearcutting

2. Pine-dominated (vs. spruce-
dominated) resulted in low-
Intensity ground fires

3. Commercial thinning of forests
reduced crown fires

4. Mosaic of even-aged stands

5. Rapidly developing forest road
network


https://en.ilmatieteenlaitos.fi/iba-forest-fires

Considerations for future fire risk

# Finland does not “read” as a low fire risk

w» Road networks are not sufficient to stop
high severity fires — even among a
mosaic of timber stands

w» Roads mean more ignition sources

w» Not all forest roads are created equal






https://stocksnap.io/author/antonnicuadrian

Indigenous Burning in the Pan-Arctic

Short Term

Long Term

i .; ML e iy e -'y' A -— i 3 ' ™ e ) x v
g . a4 Xy ! - ‘\5'"‘:“\?«\"-';*. i “AY- 3, 2 - 2 ]
Image credit: https://tesstimonyblog.wordpress.com/2019/08/20/modeling-prescribed-burning-integration-into-
forest-management-at-landscape-scale-to-restore-lichen-pastures-in-northern-sweden/



https://tesstimonyblog.wordpress.com/2019/08/20/modeling-prescribed-burning-integration-into-forest-management-at-landscape-scale-to-restore-lichen-pastures-in-northern-sweden/

Zie g - /1 /i/ -— : A
“While burning can promote summer pasture and maintain the long-term
availability of winter pasture, it destroys lichen pasture temporarily and
Saami ecological knowledge shows that burning also affects the behaviour and
movement patterns of the reindeer.”

Cogos, Sarah (2020). Fire, people and reindeer in the boreal forest : the role of fire in the historical and contemporary
interactions between Sami reindeer herding and forest management in northern Sweden. Diss. Sveriges lantbruksuniv.,

Acta Universitatis Agriculturae Sueciae, ISBN 978-91-7760-644-4, Doctoral thesis.



https://stocksnap.io/author/antonnicuadrian

Edward Alexander: Part of

Early Season
Burns

wr

Late Season
Burns

Devlin Fernandes



https://arctic-council.org/en/news/creating-a-common-language-around-wildfire-management/

Lack of Indigenous fires/fire emissions in our current understanding of

SLCFs and BC deposition

8.p Cb: 6. Fast transpo
ot ot in free troposp
Injection into

e L 2. Is transport possible from low-energy, surface fires from cultural
removal event! bumir'ngr’?

Co-Production and Funding of Indigenous scientists and communities

i Arctic sources
p- Pollute directly

. Lifting at low
atitudes

7. Agricultural fires Z :’ removes most
Greenland can emit aerosols into 7 aerosols out-
: free troposphere with Eurasia .~ side the Arctic
North America little removal %

Figure 5.1. Schematic illustration of processes relevant for transport of BC into the Arctic based on the study by Stohl (2006). In reality,

the polar dome is asymmetric and its extent is temporally highly variable. In addition, its southernmost extent is greatest over Eurasia.
The placement of the polar dome is more typical of the winter/spring situation, whereas in summer the dome is much smaller. Also
note that the dome is not homogeneous but is itself highly stratified with strong vertical gradients.






https://stocksnap.io/author/antonnicuadrian

What can be
managed?

Fuels, but complicated.
- Peat
- Permafrost

People, with emphasis on
Indigenous & local leadership.

- Timber, energy, tourism

- Cultural & prescribed
burning

- “Zombie” fires

- Arctic wildland
firefighting, policy, &
infrastructure




Preparing for and
Predicting the future

* Modelling uncertainties:
* |nputs - emissions models & inventories
* Fire behaviour
* Atmospheric processes

* Temperature important, but so are fuels,
ignitions

* Need for robust, dynamic future fire scenarios

* Human-Climate-Atmosphere-Landscape
Nexus
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21 August2021
~ Tt ] 3,4

. Sakha Republic
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You belong.



From the lowest socio-economic class.
Appalachian Kentucky.

Financially independent since | was 17.

Told to lose my accent to be taken seriously In
Science.

The first NASA meeting | went to as a graduate
student, someone made fun of my clothes.

At a previous job, dress code was proposed
pecause | needed to hide my (non-thin) body.
was told to hide my pregnancy.

have been told to be more ladylike.



https://science.house.gov/imo/media/doc/McCarty%20Testimony.pdf

Stable ‘ Unstable

slope for : slope for
career . career
trajectory . trajectory

Science is hard and everyone works hard.

Inclusion, diversity, and equity stabilizes the slope for all.
The aim is equal footing.
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1. Know thyself.




Wi 3

Photo by Markus Spiske
on Unsplash

2. Form Communities.


https://unsplash.com/@markusspiske?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText
https://unsplash.com/s/photos/leader?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText

3. Have — and give —some GRACE.


https://unsplash.com/@sapegin?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText
https://unsplash.com/s/photos/grace?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText

4. Do the work.



https://unsplash.com/@rhustler?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText
https://unsplash.com/s/photos/stairwell?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText

Merci!

Questions
& Discussion

WEBINAR

Register: hitps://abc-icap.amap.no/



https://abc-icap.amap.no/

