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INTERNATIONAL
WILDLAND FIRE
CONFERENCE

TECHNICAL INNOVATION

SESSION TOPICS

1. Best ways for identifying hazard, exposed elements
and their vulnerability, as building blocks for risk
assessment.

2. Including predictive analytics and projections under
different scenarios and studying how different factors
might impact landscape fire risk over time.



/ R ‘ §
A — g A S
¥ AN Ay " AR I
- = il <
o \ o L .
P > NS VIR o g
! § .
< | LR -
\ gk ]
: Adnt i | R
y ks 3 ; "
- .
SR,

g

RMRS — FireLab — Matt Jolly : There is More to Smokev’s Sign Than You Might Expect on Vimeo



https://vimeo.com/showcase/10335636/video/818458401

WE ARE GOOD AT COMPUTING DANGER...
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HISTORICAL FIRE OCCURRENCE IS AVAILABLE
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" ADAPTED TO CULTURAL CIRSCUNSTANCES AND
NEW REALITIES

b\‘ Australian Fire Danger Ratlng System Home Why we need it The ratings Calls to action More information

YOUR FIRE RISK TODAY IS

BE REARDY TO ACT
UPDRATED Z5/03/2022

https://afdrs.com.au/



" \MODELING WILDLAND FIRE RISK

ShOuId be applicable in all the phases of the
Integrated Fire Management Value Chain

Planning
Preparation
Prevention
Pre-suppression
Suppression
Post-fire



POTENTIAL IMPACTS &
02.  CONSEQUENCE FROM FIRE
THAT OCCURS

POTENTIAL SOURCE &
PROBABILITY OF IGNITION

01.

Wildfire Risk = The combination of probability of an
ignition and the consequences.
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IMPORTANCE
OF FIRE SPREAD
MODELING.

IMPACTS TO:

m—_l Structures & Man-Made Assets

® People & Public Safety

"’?\" Critical Assets & Infrastructure



ACC(JRATE HISTORICAL WEATHER &
WEATHER FORECASTS

High resolution, accurate historical and weather forecast
data is critical. The freely available public weather data is

mostly too coarse or doesn’t go out far enough to provide the

best results.

COMPONENTS OF ACCURATE
E SPREAD MODELING.

LANDSCAPE FUELS & FUEL
MOISTURES

More accurate and enhanced fuel moisture and fuel
characteristic models allows for more accurate fire spread into

WUI areas improving consequence and impact understanding.




What needs to to be validated?

VALI DA I ION IN Fuels, fire behavior, forecasted risk, anticipated
TH E FI ELD Is consequence and impacts.

Why is validation important?
ESSE NTIAL' Testing models against reality and observation data to
® make sure they are accurate and performing so they can be
refined and improved.
WE HAVE SPECIFICALLY VALIDATED

OVER 2,250 FIRES AND OUR SOFTWARE ;'ow we d<t>hit?h e or AL FIRE o ather i |
HAS BEEN USED AND APPLIED roven in the hands o and other fire agencies

specialists in the field, integrating DoD FireGuard data,
OPERATIONALLY TO OVER 30,000 Cameras and publishing peer reviewed papers.

WILDFIRE INCIDENTS SINCE 2019.

www.technosylva.com Copyright © 2023. Technosylva Inc,, La Jolla, CA.
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Initial & Extended Attack Index

o O\ Wildfire

High Resolution Local Winds

Coupled Atmospheric Models




Population
at 400m
resolution
ol

| 2000 km I © OpenstrestMap | KONTUR |

https://data.humdata.org/dataset/kontur-population-dataset



Vulnerable Assets: Buildings

On going
progress
with global
buildings
dataset
based on
Al/ML
techniques

https://github.com/microsoft/GlobalMLBuildingFootprints



P technosyiva Historic Wildfire Occurrence 7

= 1“5{ EIRMS Quick Search %! Announcements £ Feedback
7 ire Information for Resource Management System
MODIS from xR Lat:3 ', Lon: -97.688° ir 52020 . Sep 17 2020

Fires: Sep 052020 _ S

2000 e HISTORICAL b4

6.174° 1

VIIRS from -
201 2 A B | Fires / Hotspots

Simple Time Based

Landsat

Weather ; N = e ! VIIRS (S-NPP & NOAA-20)

MODIS (Aqua & Terra)

SatEIIites ; . : : ‘ S ‘ _‘ s 3 | | Filtered Geostationary (provisional) ([E213

Gridded Fire Hotspots
Not Enough!!! v MO?IS-BurrwedArca 7
Orbit Tracks and Overpass Times
j Overlays
Harmonized Landsat / Sentinel-2 Imagery
| Dynamic Imagery

Allow multi layer selection

VIIRS NOAA-20 Corrected
Reflectance (true color)

o VIIRS S-NPP Corrected Reflectance
“ 7 = x (true color)
MEASURE LOCATION LAYERS B PTU ] St E MAXIMIZE

AUGUST 2020 SEPTEMBER 2020 SEP 17 2020

13 DAYS +

https://firms.modaps.eosdis.nasa.gov/



WFA Enterprise [20.12.1 CAL FIRE - STG] - jramirez - Foracast: 11/17/2020
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FireGuard tracked all the fire activity in Western US since 2019 at 15 min intervals
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ERA5
hourly
data on
single
levels from
1940 to
present

9 km res

Mean spread of the ERAS ensembile for surface air temperature in January 2016 (PRNewsFoto/ECMWF)

https://cds.climate.copernicus.eu/cdsapp#!/dataset/reanalysis-era5-single-levels
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On top of
Optical and
SAR
missions,

GEDI
LiDAR
mission
extended
to 2031

Local measurement and validation Landscape-scale data Model buildingand
acquisition and integration map production

K
p
“

r P Canopy Top

[

Assessment, monitoring
and decision making

DATA FLOW FOR GENERATION OF GEDI-DERIVED INFORMATION PRODUCTS TO AID MANAGERS AND POLICY MAKERS IN ASSESSMENTS,
MONITORING AND DECISION MAKING RELATED TO WILDLAND FIRE. CREDIT: BIRGIT PETERSON.

https://gedi.umd.edu/applications/forest-management-and-carbon-cycling/



PE technosyiva LIDAR & MS Imagery at High Resolutions /

Hlenison SCE FUELS ATLAS

Fuels can be
evaluated in a
guantitative
way with the
combination
of
multispectral
sensors and
LiDAR from
Drone to
Space scales

California Fuels Atlas by Technosylva https://bit.ly/Fuels_SCE



Climate Change Scenario Models
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https://wcrp-cmip.org/cmip-data-access/



Climate Change Scenario Models

% LFM / Year
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) FIRE SPREAD MODELING FOR
RISK CALCULATIONS

» Scale from local to regional and global

« Using accepted models, that must perform for
massive modeling (Montecarlo)

* |nput data must be available and at the
resolution needed for the decision-making level



Landscape Risk Modeling Values at Risk
— Modeling

Risk Associated
With An Ignition
Location

Risk Associated
With Value
Exposure

Fire Spread Potential Fire Spread Exposure
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Social Vulnerability

Populatlon Densuy

e Road Densﬂ:y

\\'\

Introducing the “plexel” — combining hexagons, population

V4
& pixels components into a single analysis unit

O USGS, FAD, MPS IRCAN, Ga0Bace, IGh

}{

Sread Exposure

/T

"+ < Fire Spread F

Exposure



POLITICS  ENVIRONMENT  EDUCATION ECONOMY HEALTH OREGON'S PEOPLE

ERVIRDNMENT POLITICS

State forester rescinds wildfire risk map in

response to public, political outcry

Several Republican lawmakers in southern and eastern Oregon said the map was

flawed, causing people to lose insurance or face doubled premiums

gY; ALEX BAUMHARDT - AUGUST 5,2022  £:00 2M

00060060

ND BE READY TO SUPPORT IT

Oregon Capital Chronicle

Heatwave  Hispanic Serving Institutions  Private flights =~ Community court  Roland Griffiths

Oregon bill to restrict insurance company
use of wildfire risk maps heads to governor

BfRa

By Jane Vaughan (Jefferson Public Radin)
April 27, 202371071 a.m.

A bill aimed ar consumer insurance protections and Oregon’s wildfire risk map passed the
Oregon House of Representatives on Tuesday. It now heads to Gov. Kotek’s desk to be signed
into law.

Senate Bill 82 would restrict how insurance companies can use wildfire risk maps. It’s in part a
response to last summer’s controversial map, which outlined wildfire risk at the property
ownership level across the srate.

Oregon has seen $3 billion of property loss this decade due to wildfire, said Rep. Pam Marsh (D-
Ashland).

“Whart that means is thar insurance companies are increasingly looking art their portfolios and
evaluating risk. And consumers are increasingly getting notifications that their canceled policies

https://www.opb.org/article/2023/04/26/oregon-passes-bill-restricting-
insurance-company-use-of-wildfire-risk-maps/




TECHNOLOGY SOLUTION

Lessons Learned and Path Forward

P
S
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CHIEF PHILIP SELEGUE

DEPUTY CHIEL INTEI_, CAL FIRE i.m..».
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Cranston Fire, 2018 (Riverside County) ® Photo by Levan Badzgaradze



Wildfire Analyst™

“\{ FIREPLANNER

Mitigation Planning,
Historical and Future
Scenarios

Planning
Preparation
Prevention

Tactical Analyst ™

“\{FIRECAST

Risk forecast hourly up to
7 days
Initial and Extended Attack

Pre-Suppression
Dispatching

S\ FIRESIM

On Demand Real-time
Simulation with Impacts
Model Agnostic

Suppression
Post-Fire

I3 TACTICAL ANALYST

Operational Support
for Active Fire
Situation Awareness

Suppression

E technosylva



IAA: Preparedness and Dispatching



https://vimeo.com/showcase/10335636/video/818458401

WFA tnlwpme [2.2.3.5 (AL HH[- S1G] - Techno Devs - Forecast: 10/12/2021
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8 Forecast sourca
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Risk Summary Dashboard  5/4/2023 - 5/7/2023 th

Risk Period Selection (Daily Avg Fire Size Potential 8 hrs) 1 h & Y«  Fite Size Potential (ac in8 hr) M Fresizero
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Every Day, |IAA
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unit by the
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Incidents

I:(-b

Map

AVENIDA ALEENAH

Last 6-24 hours
0 ac

0% Contained

01/24/23 2019

My Incident

G ¢ B

o

Resources

Summary

,ﬁ

My Edits({0)

Units on the field get
a One Page report as
soon as the incident
gets into the CAD
through the Tactical
Analyst mobile app



WFA Simulation for

Test - 03232023 121101 et

Sim Start-10/19/22 » 1000 = 8hr sim W\ Wildfire U Nits on t h e

Sim Ignition: 37.9455, -119.5248 « Approximate Location: 839ZWFWG+53

Initial Attack Assessment Fire Behavior Index fi e | d get a O n e

The Initial Attack Assesment (IA4) evaluates the difficulty
of the inaidant considering the firct hour of spread. Values
range from T{Low] to 5 (Exstreme],

Fite spreacs very rapial presenting extreme resistance t control

Indirect attack may be effective. Safety of frefighters in he area
becomes a concern, Values range from 1(Low) to 5 [Extreme),

Terrain Difficulty Index (2h) Growth Potential Index t h
Very low density of tracks/roads to support strategics. The fire haz a very actve potential due to its mzc and S O O n a S e
Highly complex terrain conditions including high-slope combination of potential growth in the next hour (if not
areas limit the use of heawy equipment. contained). [ . d t t
Simulation Image (8hr) Direct Protection Areas (DPA) g

[ i IntO the CAD

[ Bum

= through the
[ coo

Fwsd Tactical Analyst

[T nasa

—p mobile app

2.9 mi
] usss

5 ) ‘r(:

Hours Acres Acc. Acres Bldgs. Pop. Wind Sp. Wifn! 1h/FM Herb. Woody
From (ac) {2¢) (mph) Dir. (%)
10/19/22 - 10:0Q 1 445 45 0 Q 10.7 E 8 52 79
10/19/22 » 11:00 2 737 1183 0 0 93 E 7 52 79
10/19/22 - 1200 3 1711 2834 0 0 6.6 E 6 52 79
10/19/22 » 13:00 4 2126 502 o a 34 £ 6 s2 79
10/19/22 + 1400 5 2414 7433 1 2 1.8 SwW 5 52 79
10/19/22 + 15:00 6 1943 Q37.7 0 0 48 w 5 52 79
10/19/22 + 16:00 7 2128 1.150.6 0 0 83 w 5 52 79
10/19/22 + 17:00 8 2299 1,3805 0 0 83 w 5 52 79
Total: 1 0
This report was generated at If you wish to view the full WFA report for this incident, please email
03/23/23 « 12212 jramir o acom

*This simulation does not take into consideration any suppression effort.*




n going Major Incidents
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https://vimeo.com/showcase/10335636/video/818458401

BB Very low
Low
Moderate
High

B Very high

- Extreme

Hermosillo

EAA - August 16, 2022 (21 UTC) s

Extended Attack
Assessment Index
supports incidents that
escaped Initial Attack,
including variables
outside of actual
quasiempirical models,
supported by ML



Extended Attack Assessment Index (EAA)

EAA is based on different parameters such as fuels, drought, meteorology,
physiological response of fuels to environmental conditions, as well as
instability conditions or the probability of occurrence of convective
conditions.

Through machine learning processes and based on VIIRS data for fire
activity, we analyzed the contribution of each variable to EAA to improve
model’s performance.




Wildfire Analyst

Extended Attack Metrics for Current Incidents

Report Generated at: 05/11/2023 13:59 PM - by:

Incident
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0.01
0.01

0.01

226.97

Code 05/11 05112 05(13 05/14 05/15 05/16 05/17
2023-cAANF-001106 [EEIIIPE] 108 113 112 124 89
2023-CAPNF-000229 56 [NSSElSTEINEEHl 105 226 56
IO ™ /13| 15| 24| 15| 18| 4]
UL 03 06| 12| 17| 10| 10| 16
RPN 0| 10| 00| 05| o0s| os| os
ey 10| 06| 04] 04| 04| 05[] 06]
Al 06] 04| 04| 04[] 04] 04[] 04]
2023-cAMEU-004906 P 127 145 EE] o7
bl 11 09] 08| 10 13] 14 11]
2023.carru-0s731s [ EREINESINET] IECIMEXI NPT
e A el 03| 07[ 15| 7] 12] 22[ 14]
2023-cALNU-oossos [EENIERANET] 86 51 EE] 71
it Ll 18| 14] 13l 7] 220 23] 16]

2023-CATIA-000504 R 7.1 162 128 69 123 88
2023-CAMEU-005147 [IEEI RN 119 86 118

2023-CAFKU-008936 mmmmmm

2023-CABDU-005436 113
2023-CAMEU-004788 DIEIIIEIIEE] 76 73 66 58
2023-CAHIA-000323 [EIG Y 209 228 160 150
2023-CATCU-004951 59 91 158 161 166 161
zoecansuaerees BTV TR EYET MUK TR
2023-cARRU-067773 ILEA IR EI R
2020-CABDU-005840 mmmmm
2023-CABDF-008515 [N 108 119 104

20-caroousses IR ICE MY EAEINEY
PSSR 04 05| 14| 6] 10| 18] 16]
e UL 09] 07| 2] 37] 34] 45| 26|
OO | 05| 05| o3| 10| 12| 10|
o UL 08| 10| 28| 39 40 45| 38|
2023-CAFKU-009036 [IER 58 s7IEEIEE)

2023-CAMEU-005145 IIEEIIY 78 101 79 67 99
2023-CARRU-067634 [WFF5] 76 90 93 75 92 80

2023-CANEU-012195 IEEIERAIEE] 134 159 123 135
PORPINARSIMY ;| o3| 02| 03 03| 03 03]
2023-CARRU-068391 -E!I-E!Im.ﬂ
2023-CAMEU-005032 (Y 110 74 105
2025-casou-ooser2 EREIIETIIE T IKTINRCINEEIN ]
2023-CARRU-068181 -EE.I E
2023-CACND-000478

b!

At Regional Level,
Major Incidents can
be evaluated side
by side to support
preparedness levels
and resource
allocations
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