€
A*D

ENERATION FUEL MODELS

b
Mathieu Bourbonnais
Earth Observation & Spatial Ecology Lab msg tue university
7N UBC
Q ROGERS University of British Columbia Okanagan i



LS Burn Probability

0.020 to 0.030
0.010 to 0.020
0.008 to 0.010

0.006 to 0.008
0.004 to 0.008
0.002 to 0.004
0.000 to 0.002

BP L5520

Prince Georg:

BP LS10

Williams |

Kelowna Cranbrook

BP LS540

BP LS80

O ROGERS. 8 1A

BP Baseline s
: Kig,

BP LS30

BP LS90

BP L5100




THE UNIVERSITY

O ROGERS % OF BRITISH COLUMBIA .






Image: ITRES

THE UNIVERSITY

O ROGERS OF BRITISH COLUMBIA :



UBC

Background =

Image: Berniéludyma

BC| THE UNIVERSITY

O ROGERS E"@ OF BRITISH COLUMBIA



UBC

Background 5%
. Whitehor n
& RWhitehorae ® < ® (J”/J X o
X if ® X ie Fire ) & ;
5 X ® X j ColumbBiaRire o
& ® ® & | e 8 S g
% ® //xa &
N@NhgzeSt : @ ® @ Ashcroft a Kamlatpe } gégnon A'rm <_;>
8, R ® 5 Vernon Fire Zone 2 P
& & & _\&»f‘ﬂ R 4 ; ;
e Pr‘&ce Georgeg LVLN\‘\ R Kamloops 7 g |
2 g® & ®® ® T NG A g ot .
® ® g [“E LL“U“\/ !LLJ“] e g
®®x & 31. 1sB ® ® ALBERTA ( ® ¢ i Vernon
® G 1: 4 ’] b& x) )) ] r('l\,/ \ﬂL_,,.
v’ Q_(: ] —
C&LO E-§ \IQ\NQQI@UE ® S \
22 & 2 L g
b2 2% 5 ‘5@{8 -l-g‘ Edmon b ‘{
5 S o j <~ Kelowna Arrov
A 7 | (}9 X

Merritt Fire Zone J

}1 Peachland

2 Y ®
it Summerland \1
& é% Penticton Fire Zone
Calgary j Xenticton X
o F;zr;mceton @ % 2 2
N <
X LioPe I/ Boundary Fire Zone i
‘L !
< éﬁ‘,f’\k// Oliver ]
777777 R (A%; X ® r
¢ ({ Oso Y &rand Fork%

O ROGERS. g or srimisn coLumsia




UBC

Background =

—

Alberta

Fire Danger (Fire Weather Index)
for May 19, 2021

© 2021 Government of Alberta

Map created on May-19 &t 14:06
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Internet of Things (IoT) 56

Net wor k of physical objects (0th
software allowing them to connect and exchange data with other
devices over the internet = Internet of Things
A Low-cost and lowpower sensors - A
A Cellular connectivity LTE-{X} ENB-IoT LoRaWAN
A Cloud computing 9¥ sigfox N kinéis

A Machine learning and Al

Fitbits and wearable health sensors, cars (Tesla), your toaster and
fri dgeeéeé
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FUEL

Develop, deploy and test a low-cost 10T system using the Rogers
network for monitoring weather and fuel conditions for assessing
wildfire dangerandriskand to support fire behaviourmodelling
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Hardware
AChester gateway:
A Sensor data

A Position data from GNSS module
ALTE network data (or NBT orLoRa
A Battery & system data

ACommunicates on LIM with internal
or external antenna

ARuns custom firmware application on
processor chip
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Hardware

Attached to Chester: Weather station: Soil sensor:
A Temperature A Wind speed A Soil moisture
A Humidity A Wwind direction A Soil temperature

A Precipitation
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In-field assembly

Weather Station

Chester LTE Gateway

Soil Moisture Senso
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System architecture Fuel Moisture |

Data

In-Field Assembly

Soil Moisture|| Weather Station: || Temperature & oy t" S
Sensor || Wind, Precipitation| Humidity Sensor OIS:F:I?J ata
Irtual Machine
Chester LTEH
Gateway
| LTE ~ Message Archive
Rogers (iell Network HTTPS Apache server

Hardwario Cloud Website Callback ¥ messages:-.ca APl — Database_ — Database

Loader Script

Live System Dashboarb dashboard-:-ca Dashboard App+

: — . Machine |

ppllcatlon TBD-.:-.ca Learning Mode[
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System architecture Fuel Moisture |

Data

In-Field Assembly

Soil Moisture|| Weather Station: || Temperature & v 't" Sa
Sensor Wind, Precipitation | Humidity Sensor O'S:F:E ata
v Virtual Machine
Chester LTH
Gateway
~ Message Archive
| LTE g
Rogers (iell Network HTTPS Apache server
Hardwario Cloud Website Callback ¥ messages:-.ca APl — Database_ — Database
Loader Script

Live System Dashboarb dashboard--.ca Dashboard Ap

Machine |
Learning Model

Fire Risk Application 1 TBD.-.ca
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Web-based dashboard app e

Smart Forests Live System Dashboard

Last updated: 2022-08-19 10:25:39

Weather Data — . . System Data
A Temperature A Time since last
A Relative humidit message
é Precipitation é GNSS position
Wind speed Battery level
A Wind direction A Cell tower
A Soil temperature receiving
A Soil moisture A Signal strength
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System architecture Fuel Moisture |

Data

In-Field Assembly

Soil Moisture|| Weather Station: || Temperature & oy ¥ 5
Sensor || Wind, Precipitation | Humidity Sensor O'SRJF:?) ata
v Virtual Machine

Chester LTEH
Gateway
~ Message Archive
| LTE 9
Rogers (iell Network HTTPS Apache server
Hardwario Cloud Website Callback ¥ messages:-.ca APl — Database_ — Database
Loader Script
Live System Dashboarb dashboard-:-ca Dashboard App+
: — . Machine |
ppllcatlon TBD-.:-.ca Learning Model[
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Web-based dashboard app e

Virtual Machine

Manual Collection of Fue : Fuel Moisture Moisture Data
Bake in Oven > —

Samples from Forest Content Data App

\ 4

\4

Database

A Fuel moisture data:
A Dead and live (by species/type) fuel moisture

A Custom app loads data into same database as
weather data

A Additional standevel data:
A Crown closure
A stem density
A Forest height
A Standing biomass
A Ground fuel load and biomass
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Results

Temperatureis running a bit hot 25
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System architecture FueIDI\gf[);sm

In-Field Assembly

v

Soil Moisture|| Weather Station: Temperature & ypr——
Sensor Wind, Precipitation | Humidity Sensor 0'3:;; ata

v Virtual Machine

Chester LTEH
Gateway
| LTE ~ Message Archive
Rogers (iell Network HTTPS Apache server
Hardwario Cloud Website Callback ¥ messages:-.ca APl — Database_ — Database

Loader Script

Live System Dashboarb dashboard-:-ca Dashboard App+

: Machine

Fire Risk Application TBD-.:-.ca Learming Model
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What 0s next ? B
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