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A NASA-WIDE APPROACH

A NASA Wildfire Research, :- S Science
Development, and Technology Mission
Transition Program g e Directorate
| ¥ SMD

A Whole of NASA Solution (ARMD,SMD,STMD) Aeronautic Space

. B . Research Technology
To advance our nation’s ability to predict and Mission Mission

manage wildfires and mitigate their impacts =2 e s, - g 48 Directorate Directorate
i . ARMD STMD

Rt .6 v

NASA is working with the Wildfire community to provide science and technology infusion

to develop strong foundations upon which that community can advance their management
capabilities; a five-year NASA-wide program



NASA’s Earth Science Division

ESD Operating
| Missions (2013)

Planned Missions
(2013-2023)




NASA W Division Science: C C

aturization & Uncrewed (UAS) Systems Techna
usion, Modeling, Visualization, Validatio
:: Fire Science & Ecology

Wildfire data integration, modelmg, l :'
visualization - 4 .I'-"II

4
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Technoloéy:
Miniaturization &
UAS platforms




Research to Application

mmunity balition Buildin

| (CiF)

==

Regime Studies and Research

P ——

* Hazard and Risk Assessment

= Analytics and/Simulation
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B Frozen Gold
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* PilotPrograms and Demonstration M.

+ Transition to Operations


https://nari.arc.nasa.gov/smdwildfire

FireSense: Integrating Tools for Earth System Solutions
& TERRA

& AQUA == LANDSAT-9 i+ EMIT ICESAT-2 S NSAE ESO-1, ,

I+l
ECOSTRESS

Pre-Fire Active-Fire Post-Fire
Landsat, NISAR, MC, SBG, SDC, G-LIHT = MODIS, VIIRS, GOES, AOS Landsat, MODIS, SBG, SDC, NISAR, AVIRIS-NG




How We Work

Mpga=9.21
Mem=8.97

End-to-End
Innovation and

Advanced Modeling and Risk Analysis Integratlon

Computing and Communication
Technologies

Welcome to Worldview!

Visually explore the past and the present of this dynamic planet from a
satellite’s perspective. Select from an array of stories below to learn more
about Worldview, the satellite imagery we provide and events occurring
around the world. Start using Worldview <

[

[ Do not show until a new story has been added,




NASA Applications Themes & Societal Bene
APPLIED SCIENCES PROGRAM

APPLICATIONS AREAS

- Health & Water Resources
w ' Air Quality
EMERGING PROGRAMS IN FY 2022 g Climate & Resilience Environmental Justice

H ol | . e Emerging
CAPACITY BUILDING abk S0 / Rl oy e Indigenous

i X =it — EErl L E T BE o
‘ =M ; [ RO T A
Activities span all of the applications Y T T ' oy *r e People

themes o i T
= e U

Professional

DEVELOP SERVIR Schools

- Training Workforce Intl. Development



NASA ARMD & STMD Wildfire

NASA Aeronautics Research Mission
Directorate (ARMD):

Scalable Traffic Management for Emergency
Response Operations (STEReO)
demonstrations of prototype capabilities for
integration of UAS into wildfire response
operations USFS, CalFire, 2021

Hosted workshops with Flight Safety

Foundation to develop wildfire and disaster
response use cases for In-time Systemwide
Safety Assurance capabilities, January 2020

Collaborative agreements with US Fire
Service, CalFire and JAXA to help modernize
aerial operations associated with
emergency response.

NASA Space Technology Mission
Directorate (STMD):

SBIR-STTR — Wildfire-related awards to small
business and wildfire-related subtopics
proposed for recent solicitations

Space Technology Research Grants — have
included wildfire-related grants

Possible directed funding opportunities
* SBIR Phase Il Sequential
* Prizes and Challenges

* Technology | Commercialization
acceleration



Key Areas of NASA Impact on Wildfire Manag

nd p i’ototype for persistent
cles for increased and rapid aerial



NOAA GOES-R NOAA/NASA JPSS  NASA TERRA

Satellites: ns}’
Remote Sensing

Multi-agency collaborations to
study complex fire systems

-~

S ' 3 NASA E-R-2
NOAA/NASA FIREX-AQ Aircraft: Local to Continental In-situ & Remote Sensing
Laboratory study: 2016 N MET Twin Otter NOAA/__CU NightFOX

Field_intensive: 2019 - v .,-lf\_ y /w
Funding from NOAA/OAR & NASA/SMD 'CHEM Twin Otter ‘ri - R
Scientists from NOAA, NASA, Academia
and private sector

- e ‘ =
-

W NASA DC-8 "B

o Mobile Ground Sites: Local

% NSF WE-CAN 2018 ‘ Aerodyne NASA NOAA AERONET
Y| NCARC130aircraft » e o _ il

Wyoming King Air (BB-FLUX)

y .

@ Where’s the fire?

41% of small fires
during FIREX-AQ field
campaign not
detected by GOES,
VIIRS, and MODIS
active fires.

If GOES detections
excluded, only 5% of
the field-verified
fires detected.
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A multi-disciplinary collaboration between different |
Centers and external partners to address wildfire ne

&

Californja Heat
Wave - Trends

a——

Blackswift UAS
Platforms

g '.'T-'-_

ER-2 ﬂg%ht tracks of
N sensors
collecting data
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Home Collaboration Past Research Projects Investigators AAM Werking Groups Events E

TFRSAC BI-ANNUAL MEETING & ARMD WILDFIRE MANAGEMENT WORKSHOP  tome

February 2022
NARI \ Home Collaboration Past Research Projects Investigators AAM Working Groups Events E

Tactical Fire Remote Sensing Advisory Committee (TFRSAC) Bi-Annual Meeting and Aeronautics

Research Mission Directorate (ARMD) Wildfire Management Workshop (May 11 - 13, 2021)

| https://nari.arc.nasa.gov/tfrsac—wildfire

https://nari.arc.nasa.gov/smdwildfire .



= e(Create and strengthen the diverse mterdlsaplhﬁry communlt

| Workshop Purpose:

NASA SMD Wildfire Stakeholder Engagement Wor

NASA SMD Wildfire Project Long-term Goal: | Foms
Integration of information and capabilities to support timely decision making and.ope: -|ons for all flre
phases. Promote science and technology to anticipate & manage the eV ali " € ( # Sina
Warm-mg world. A

* Listen to wildfire management stakeholders articulate their: 5Stul wildfire management.
areas of technology, social
f

science, commercialization, geography, Elplek aﬁr.e& I __e. %f-‘ ent ecosystem and land plannmg,

health and air quality, risk and resilience assessment; and ¢ _..;, s iEs _ J
. & - o =" _ ! >
* To identify : : 5 e 4 ¥ Sode AR =

* Where _N’Wffﬁélp nable ¢ o rativ programs and partne'irshlps Xcrgss the flre llfecycle
includin, preparedness and a a --sponse, Hﬁd;recaVery

riorities to r ake progress in ggwelun g,
ymmatic a;:tlwtles to gu1d near:
ﬁ" ,,,é,,..,- . >

.agd post frre e
| ";‘; & 341\/\ay 2022

'

https://nari.arc.nasa.gov/smdwildfire



Wildfire Management Challenges, Gaps é

) or aircraft observations
ution satellite (GEO)

ough

C mg ire progres )

) erve through clouds and at nlght
for anintegra

always precise ¢

ed of serving system
in grounding of aerial fire suppression missions

llaboration for resource and technology roadmap needs to be improved

‘uppé_
season for tactica

—-—

- management).

‘manag ement and strategic planning are often redirected in
shting (limits adoption of new research and tools in fire
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NASA Collaboration with the Wildfire

Capacity Building

» Support familiarity and skill building
in wildfires community when
_introducing new NASA datasets,

info products, and tools;
» Collaborate at multiple levels on:
- Fire training exercises and classes;

;’dataset ind tools
established research cente
ire Lab, Riverside Fires L

PaL

G 4
tc. 5 y

_&'a ion of data and fo produc ‘_ - Situation Unit Leader classes;
rough established, tru ;ced portals, - Incident Command trainings;
~ and processes; » Engage in field exercises,
Support efforts so fire managers simulations to understand uses,
receive most relevant research and educate line managers, and infuse
- tools for their local issue; into operations;
ges connecting ~ » Managers’ feedback guide NASA » NIFC Predictive Services:
ractitioners, scientists; research questions and pursuits Create & staff a NASA Service Desk;

be rapidly responsive in fire season

» Increase “cleared” NASA scientists.
16

nallenge: Growing size of 3
lldflres community.



Contact Informg
‘ _

https://appliedsciences.nasa.gov/what-we-do/wildfires

‘1 - " -

httDS'//science nase Qov/

https: //WWW nasa. Qovlaergﬁesearthlorograms

L ‘w-r

https://W‘Ww.nasa.gov/directorates/spacetech

Dr. David Green david.s.green(@nasa.gov
Vince Ambrosia -- vincent.g.ambrosia(@nasa.gov

Barry Lefer - barry.lefer(@nasa.gov
like Falkowski - Michael.falkowski@nasa.gov

/Mike Seablom - Michael.s.seablom@nasa.gov


mailto:david.s.green@nasa.gov
mailto:vincent.g.ambrosia@nasa.gov
mailto:barry.lefer@nasa.gov
mailto:Michael.falkowski@nasa.gov
https://appliedsciences.nasa.gov/what-we-do/wildfires
https://science.nasa.gov/
https://www.nasa.gov/aeroresearch/programs
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Global Wildfire Information Sys

GWIS is a joint initiative of the Group
Copernicus Work Programs and iS s
modeling

COUNTRY BOUNDARIES o

" Fire Danger Forecast ? !
FIRE DANGER FORECAST

+

ACTIVE FIRES

e
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\H
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BURNT AREAS

FIRE EMISSIONS

Global Fuels

= Fallda < istands

1000 mi

OPEIMICUS @ EO

B https: //g is.jrc.ec.europa.eu



Bringing FireSense to All Fire Phases

* Mitigation and adaptation (fuels management, climate projections, etc.)
* Fire prediction (potential and intensity)

* Detection and monitoring (strategic fire monitoring)
* Firefighting (tactical fire monitoring, fire behavior modeling, air
traffic control, smoke and air quality, etc.)

Active Fire|] Pre-Fire

* Post-fire assessment (severity assessment,
landslide potential, carbon release, etc.) ok |
* Rehabilitation and restoration (land cover, i ki

uh M“"
ecosystems, etc.) T - LA

Post-Fire

Post-Fire Active Fire Pre-Fire




&

unty, state and federal

Wildfire Response is a M ulti—Organizatiq_
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;pheric Administration
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Needs Assessment Workshop (May 2021

o S-Forest Service, conducted a
ies to improve wildfire

|on cycles from planning,
i -f|re remedial efforts
, academia, mdustry, and NASA

l _
al operations, & surveillance for fire detection and tracking
multlple types of alrcr operating simultaneously

er eas of aviati on Y '
amo gn |pIe government agenmes
esearch for operational use in field
1al remote sensing observations for pre-, active-, and post-fire conditions
 information on fire risk, fire behavior, and fire impacts

dlld pJ
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NASA and Community of Practice

vels; co-develop,
I j ) stem framework

e

tial sandbox for lollaboratlon R
lonal f fus _,
cts, services and toﬁls | @estt A son vap
stained comprehensive management

f

or de ivery c apa ilities that are prototyped, field

. tested and s¢ 4



NASA Earth Science Division Deliver:

akeholder needs
ge.IJOp integrated wildfire

erva |ons of re-, actly and post -fire conditions for
d aircraft) -

ySi | approa fora s;ékeholder solution

Ji atlon system for stakeholders leveraging
iniaturized sensors and modeling tools

operations and communications systems to enable near 24X7
1S (N AS A RMD) |

=

~ +Engagement with st

A

ders to transfer the benefits of NASA research and technology
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Some Additional Details

j‘r ' ng to start

2nce Techno ogv
Ieased SES Element
) "evel ment using

e funds in early June 2022;

NASA R&A is planning a ROSES call on
ildfire science.
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