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After the dévaS'fating 2017 2018 Fire
Seasons, Governor Newsom Announces
Innovative Contract for Wildfire Prevention and
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For technology solutions to

REDUCE, MITIGATE OR
ELIMINATE WILDFIRE RISK

© (Y]

First Responders Decision Makers Residents & Visitors



CAL FIRE

developed a concise
wildfire management
problem statement
to define the Issue.

Early Wildfire Detection

First responders and decision makers are faced
with challenges of early wildfire detection, ability
to adequately dispatch the most appropriate
emergency resources to the scene, and the abillity
to make appropriate public notifications.

Prediction of Wildfire’s Path

Decision makers are further challenged to make a
definitive prediction of the path of travel of a
wildfire based on the terrain fuels, the current and
predicted weather factors, and the topography.



Request for Innovative Ideas

TIMERIN=

April 2019 01 Request for iInnovative ideas Is released.

02 Technosylva Is selected for POC.

131 Total Submissions

Evaluation of Technosylva POC solution.
Four CAL FIRE Units

October - November 2019 03

Technosylva awarded statewide contract

and iImplementation begins.
3-year Contract + 2 extension

May 2020 - June 2020 04



WHO WE ARE / WHAT WE DO

We are wildland fire.

We are not a startup & we are not located in Silicon Valley.
Leon, Spain office was established in 1997.

La Jolla, CA office was established in 2013.

We provide advanced technology solutions for

wildland fire protection planning, analysis & modeling, and

operational response.

We are 90+ people dedicated to wildland fire.
We are a science & technology company.

We are steeped in scientific R&D with a Science & Data

AbO Ut Analytics team of 25 members, including 8 PhDs.

In the last two years we have coauthored 31 peer reviewed

TeCh nOSylva papers, in collaboration with top researchers worldwide.



http://www.technosylva.com/

US & Canada

Software Deployments &
Technical Services

Who’s using our technology?

o fiResponse™

o fiResponse™ — Tactical Analyst™

‘ Wildfire Analyst™ Enterprise Wildfire

@ Analyst™ Desktop

@ Wildfire Risk Assessments

9 Forest Activity Tracking



Global implementations

WWd ARE

@ fiResponseTM

o fiResponseTM — Tactical Analyst

@ Wildfire AnalystTM Enterprise

@ Wildfire AnalystTM Desktop

@ Wildfire Risk Assessments

@ Activity Tracking
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Wildfire risk
forecasts are
derived dally,
providing a 5+
day forecast of
fire conditions,
supporting

Units’
preparedness.

WFA Enterpnse [2.2.3.5 CAL FIRE - STG] - Techno Devs Forecast: 10/12/2021
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Fri, 10/15/2021

FireSim

inputs

1. Ignitions

Results

Start Drawing

2. Details

Simulation Mode

Fire Spread (NRTFB)

Simulation Type

Test

Name

Hours (1-84) Start Time

6 10/12/2021 00:00

3. Adjust Data

Weather Data

Forecast

v Enable WindNinja

Forecast source

WFA-E Forecast

Surface Fuel

End Time

8

2 x

Fuel Scenario

CA - TSYL 2021 - October 1st

Run Simulation

Ln. 10/16/2021
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Powered by Esri

FireSim B x

Inputs =
: ]
20210917-1.1-1400
8 hr = 09/17/2021 14:16 - 09/17/2021 22:16
Fireguard * Fireguard Harvester

Fuel Scenario: CA - TSYL 2021 - Sentember 2nd

Initial Attack Assessment o
5 - Extreme 5 - Extreme N/A
1AA Fire Behavior Index Terrain Difficulty Index

Open Additional Results

Impact Analysis -
3461.27 ac 0 0
Size Population Places
1 0 0%

Buildings Impacted Buildings Destroyed Avg. Building Loss Factor

Open Impact Analysis Table

Simulation Outputs & Animation

09/17/2021 16:00 Show Perimeters .
Fire Behavior Layer

Animated Simulation v

Transparency

Wind Visualization

Barbs l

Animation .

Comments

Share Comment

| | 1

Sun, 09/19/2021

Name

Mon, 09/20/2021

Load Existing Simulation

From: g/17/2021

User =

-~

] To: 9/17/2021

Sim_Inc Code

4 User: Fireguard Harvester

20210917-1.1-1400

4 User: IrwinHarvester

BUCKHORN SUM...

EMIGRANT

ENDERT BEACH R...

FRESNO

HAPPY VALLEY RD...

HY 111 / AVE 66

JOHNSTON AV HE...

KENTUCKY

KENTUCKY GREEN...

LAC-295246

LAC-295794

OAKDALE

ROLLINS

ROLLINS LAKE RD...

VOLCOM
VOLCUM
WASH
WASH

111

20210917-1.1-1400

2021-CASHU-010256

2021-CAANF-003521
2021-CAHUU-009018

2021-CAFKU-014964

2021-CASHU-010274
2021-CARRU-128748

2021-CARRU-128708
2021-CANEU-0248...
2021-CANEU-0248...
2021-CALAC-295246

2021-CALAC-295794

2021-CAMMU-020...

2021-CANEU-024810
2021-CANEU-024310

2021-CAINF-002538
2021-CAINF-002538
2021-CACDD-013843
2021-CACDD-013843

1 |

| Search

Created Time

09/17/2021 14:18

09/17/2021 09:38

09/17/2021 15:57
09/17/2021 13:27

09/17/2021 09:23

09/17/2021 15:44
09/17/2021 15:28

09/17/2021 13:52
09/17/2021 11:48
09/17/2021 11:45
09/17/2021 01:38

09/17/2021 13:45

09/17/2021 17:00

09/17/2021 03:33
09/17/2021 03:32

09/17/2021 10:02
09/17/2021 08:35
09/25/2021 20:42
09/25/2021 15:24

Tue, 09/21/2021

Reset

S O O & O O

>

onwo.ao_;

.A-‘I

= o “

I...;_._\o._\_;oo_\oooo

Size (ac)

%

3,461.27

235.51

3,188.2C
9.78

25.22

424.6C
354.78

259.1€
206.35
164.1€
309.73

2,669.01

26.34

66.88
84.2C

418.4€
372.7C
135.62
137.17

Integration
with CAL FIRE
dispatch
system &
FireGuard
provides
automatic
predictions for
each fire.
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Inputs Results

1. Ignitions

Start Drawing | Opea Ignitions

< O

2. Details

Simulation Mode

Fire Spread (NRTFB)

Real-time fire

Simulation Type

¢« B 3 > p a hp

read

Sprea

p re d I Ctl O n S Hours (1-84) Start Time End Time
8 06/17/2021 09:00 3

IN seconds.

3. Adjust Data

Weather Data

Forecast v

v Enable WindNinja

Forecast source

WFA-E Forecast

Surface Fuel

(x|}

Fuel Scenario
Run Simulation
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Automatic

assessment of

Initial attack
SUCCesSS
potential for
each fire.

| WFA Enterprlse [2.2.3.5 CAL FIRE - STG] - Techno Devs - Forecast 12/01/2021
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B

Fri, 12/03/2021

e A

v
g Addmonal Results - B X
3 - High
Size (1hr) 15.7 ac
Avg. Slope 23%
Fire Behavior Index ® 3 - High
Flame Length 5.76 ft
ROS 21.3 ch/h
Terrain Difficulty Index ® N/A
TDI (2hr) N/A
TDI (8hr) N/A
Growth Potential Index ® 3 - Active
Perimeter (1hr) 0.5 mi
Area (a2/a1) 509.7 %
S

Powered by Esri

FireSim

LAC-384029
8 hr * 12/01/2021 03:47 - 12/01/2021 11:47
Incident ¢ IrwinHarvester

Fuel Scenario: CA - TSYL 2021 - October 1st

Initial Attack Assessment =
3 - High 3 - High N/A
1AA Fire Behavior Index Terrain Difficulty Index

Open Additional Results

Impact Analysis =
6163.64 ac 247 8
Size Population Places
351 0 0%
Buildings Impacted Buildings Destroyed Avg. Building Loss Factor

Open Impact Analysis Table

Simulation Outputs & Animation
12/01/2021 10:00 Show Perimeters l
Fire Behavior Layer
Animated Simulation "

Transparency

Wind Visualization

Barbs l Animation .

Comments

Share Comment
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Every alert, coming
from CAD, FireGuard,
Hotspots and Lighting
Strikes are
automatically simulated
and evaluated with an
Initial Attack
Assessment Index from
1 to 5 to provide intel
from the detection time
to units on the field
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Extended Attack
Assessment Index
supports incidents that
escaped Initial Attack,
Including variables
outside of actual
guasiempirical 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.

’ -
-
X L
\ v 4 .
2 3

FMComplex B



Wildfire Analyst

% Extended Attack Metrics for Current Incidents

P

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

Wy Wildfire

Incident

BIG PINES RX

Butterfly RX

CANAL

CASE

CESAR CHAVEZ ST COAC
DESERT

DILLON

ECC WILLITS

EDDIES WORLD YERMO
GAZEBO

GRECO CT SANJ

HWY 128 GEYSERVILLE
115 S/ YERMO RD OFRP
ISLAND

LAKE

LASSEN

MACCELE RD / PINON AV
MEADOW

Mile Post 10.34

MT HAVILA VMP 2023 RX
MURRIETA RD PERR

N POE ST LELS

NBY1

NOB

OXFORD

PERRIS BL / SUNNYMEAD BL
POURROY RD MURR
RIVER

RIVERSIDE DR / JOY ST
ROUND

S HIGHWAY 101 HOPLAND
SEMINOLE DR CABA
SIERRA

SUN GOLD ST /INDIO BL
SUNNYMEAD BL MOVA

UKIAH COUNTRY MANOR UKIAH_VALLEY
VALLEY CENTER RD NEWBERRY_SPRINGS

WHITE FIR DR MENI
WOOD

Acres

0.01
0.01

0.01

0.1

226.97

e

Code 05/11 05/12 05/13 05/14 05/15 05/16 05/17
2023-CAANF-001106 [REFARFTN 108 113 112 124

2023-CAPNF-000229 56 Nooa W275INa5d 106 226 -
L URBR Y 17| 12| 15| 24| 15| 18] 14
P VUVR L) 03] 06] 12| 17| 10| 10 16
USR] 10| 10| 08| 09] 08| 09| 09
VLR IE Y 10| 06) 04| 04| 04| 05| 06
P VLIRS 06) 04| 04] 04] 04 04] 04
2023-CAMEU-004906 [IENIIETAROVE 127 145 BEE] 97
JP LR 11| 09 08| 10| 13| 14| 141
SV LEE) 05| 12| 22| 29| 18] 31] 20
2023-CARRU-067271 mmm
2023-CALNU-008808 [ERNEWARNETY 86 51 EE]
2023-CABDU-004745 -ﬂm-ﬂ-.ﬂ
2023-CATIA-000504 71 162 128 12.3
2023-CAMEU-005147 IIEEEIIETRRESY 119 86 11.8
2023-CAFKU-008936 EEIEI!!EI-!I.EEE
2023-CABDU-005436 11.3
2023-CAMEU-004788 I IS 08 7.6 7.3 6.6 5.8
2023-CAHIA-000323 .ﬁm 209 228 160 150
2023-CATCU-004951 158 161 166 16.1
2023-CARRU-067539 mmm-mmm
QU UIR el 07| 10| 23] 32| 25| 26| 27
2023-CABDU-005840 -EEE-!I-!IEE
2023-CABDF-006515 Ly 108 119 104
2023-CAFKU-008948 mmmmmamm
Je BRI 04| 05) 14| 16| 10| 18| 16
VLR 09 07| 21| 37| 31| 45 26
e Ll il 06 09 09 09 10| 12| 10
2023-CARRU-068313 -E-EE-E-EE
40| 48 il 48| 43

2023-CAFKU-009036

2023-CAMEU-005145 m-ﬂ 78 10.1 7.9 67 99
2023-CARRU-067634 93 75 92 80

2023-CANEU-012195 .ﬂ 134 159 123 135
TR LIR S 04 03| 02| 03| 03

J S VUIRN 04 04 15| 17] 11
2023-CAMEU-005032 IR AR FARETY 110
2023-cABDU-004872 [EIIRCENICE T
2023-CARRU-068181 IR =T
2023-CACND-000478 RGNS RIS TARNE T2

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



Wildfire Analyst

Extended Attack Metrics Report

W ) Wildfire
2023-WASPS-000027 Ll

Forecast:5/10/2023 12:00:00 AM - 5/15/2023 12:00:00 AM Report Generated at: 05/15/2023 14:11 PM

Extended Attack Assessment Evaporative Demand Drought Index Lifted Index
18 0 15.1
15 -0.2 2 & 13.0
11.7
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; | 06 g 78 —
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6 — — ' .,
s A% % o 3 {f17] opportunltles
. © ¢ ¢ s 4 1.2 : " ] o
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T 3 kK | Seaaeesss——— N N Incidents
<5 5-10 10-135 13.5-23 23-375 >375 206 -206--165 -165--120 -129--085 -08S--052 -052-052 052-085 085129 12-165 165206 >206 < -6 -b -2 -2-0 0-6 >

Wind Speed (mph) Vapor Pressure Deficit (kPA) Convective Flag based on the

1(2) 25 — —— ;5) ! 30.04 30.0 i 30.0 2 30.0 30.0& 30.0][30.0 d Iffe re nt
20 . . .

- ) . metrics in a
6 | - — J49] 10 73] [7.6] 2 9.9 - O n e StO p S h O p
4 —" T J 10 @ 8.3
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Wildfire Analyst™ automatically creates

a prediction simulation.
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User views ALERTWildfire Cameras for

situational awareness/validation.
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Integration of
State wide
Aerial resource
tracking with full
motion video
viewing.
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Evaluating risk forecasts to enhance existing processes for augmentation
( :AL F I R E of resources, staffing patterns, and pre-positioning of resources.
Provides leadership the tools to relay information about
fire conditions with partners and stakeholders.
AP P L I ( :A I I O N S Provide better granularity of risk for CAL FIRE Units
assessing local fire conditions on a daily basis.




CAL FIRE
TACTICAL
APPLICATIONS

Photo by Ted Schaffer

Near to real-time situational awareness to assist us
In allocation of resources, planning for evacuations,
damage assessment and recovery.

Single repository of data from disparate data
sources including field observations, allowing field
personnel to focus on the task at hand. Minimizing
their need to seek out information from varying
delivery mechanisms or systems.

Empower firefighters to obtain, deliver & update
data based on field observations, providing
enhanced levels of accuracy.



BENEFITS

01

Enhance CAL FIRE’s ability to
measure, mitigate & eliminate the
threat to human life & personal
property, infrastructure, & damage
to California’s natural resources.

04

More effectively protect
communities-at-risk.

Empower CAL FIRE personnel with
leading edge technology to conduct
day to day operations.

05

Accurately evaluate a fire situation,
disseminate information and
allocate the necessary resources.

03

Provide real-time awareness to first
responders.

Assists CAL FIRE personnel with
additional tools to reduce the
damage and destruction from
wildfires, leading to a more resilient
California for generations to come.
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