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I What is WildFire?

area burned 1996-2012
A wildfire, forest fire, bushfire, wildland fire or rural fire is an

unplanned, uncontrolled and unpredictable fire in an area
of combustible vegetation.llZl Depending on the type of
vegetation present, a wildfire may be more specifically identified
as a bushfire (in Australia), desert fire, grass fire, hill fire, peat fire,
prairie fire, vegetation fire, or veld firel8l Some natural forest
ecosystems depend on wildfirel4 Wildfires are distinct from
beneficial human usage of wildland fire, called controlled or
prescribed burning, although controlled burns can turn into
wildfires. Modern forest management often engages in prescribed

burns to mitigate risk and promote natural forest cycles.
(Wikipedia, 2023)
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https://en.wikipedia.org/wiki/Fire
https://en.wikipedia.org/wiki/Combustibility_and_flammability
https://en.wikipedia.org/wiki/Vegetation
https://en.wikipedia.org/wiki/Wildfire#cite_note-Cambridge2-1
https://en.wikipedia.org/wiki/Wildfire#cite_note-CIFFC_Glossary2-2
https://en.wikipedia.org/wiki/Bushfires_in_Australia
https://en.wikipedia.org/wiki/Veld
https://en.wikipedia.org/wiki/Wildfire#cite_note-Cbbcco.uk2-3
https://en.wikipedia.org/wiki/Fire_ecology
https://en.wikipedia.org/wiki/Wildfire#cite_note-Fire_Tree_Mortality2222-4
https://en.wikipedia.org/wiki/Controlled_burn
https://en.wikipedia.org/wiki/Controlled_burn
https://en.wikipedia.org/wiki/Forest_management

I Case Studies

CLIMATE
Wildfires on the rise

According to the Center for Research on the Epidemiology of

Disasters, at least 470 wildfire disasters - incidents that claimed
10 or more deaths or affected over 100 people - have been

reported globally since 1911, causing at least $120bn in damages.
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4 million km?2 burned each year

According to the European Space Agency, “fire affects an

estimated four million square kilometres (1.5 million sq miles)
of Earth’s land each year”.

Yearly fires

400,000,000 hectares
(990,000,000 acres)

About half the Larger than the About four times
size of the US area of India the size of Nigeria
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Source: European Space Agency | August, 18 2021 (@AJLabs ALJAZEERA



F,?Bc%fg bangkok

Macro Factors

A

BOREAL FOREST/ A
TEMPERATE FOREST/ TROPICAL FOREST
SUBTROPICAL FOREST :

Forest deéradation

Climate Change Land Management

f
Higher temperature Ll cloiiance
Drought
« vegetation
Fuel | .
Land
clearance
o Uncontrollable
Carbon emission the geography allows

fire to spread easier.

---------------------------------------------------------
""""

---------------------------------------------------------
- -
. -

Fuel

-------------------------------------

- .
L "
--------------------------------------------------------

Diagram by FabCafe Bangkok



I WU luniAatktisyovus:infAlne

GEINERLS!

-
________
"

-

U

IWssysnd

ﬁ r

FabhCafe

what do you fab?

2.68%

mawtonnniwilsioiniWuhluuszinalne

Sadudu dorkdanidWungni ko InIWUlunakte

amu
aio
RIINERL]
WELE
uiu

. glung

. WO INGS
. Wgooaau
. WS

. UAS&a0ssn
. IWBsyYsu
. gasddn

. 9NYsIU

. Aunylan

9,413
6,934.17
5,507
3,675.50
3,462
2,656
952

895

732

278

73

70

50

29

Is

| 100 km. @



I WILDFIRE MAP
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https://www.researchgate.net/figure/Conceptual-model-of-fire-growth-with-time-adapted-from-Parks-38-and-Martell-73_fig1_330763235
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https://www.researchgate.net/figure/Conceptual-model-of-fire-growth-with-time-adapted-from-Parks-38-and-Martell-73_fig1_330763235
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CASE STUDY
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https://www.researchgate.net/figure/Conceptual-model-of-fire-growth-with-time-adapted-from-Parks-38-and-Martell-73_fig1_330763235
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THE REGENERATIVE FUTURE: Customize Your Drone Workshop
Know Your Purpose

Define Requirements




THE REGENERATIVE FUTURE: Customize Your Drone Workshop
Know Your Purpose

Define Requirements

https://competition.adesignaward.com/gooddesign.php?ID=80654



THE REGENERATIVE FUTURE: Customize Your Drone Workshop

Know Your Drone
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Omnidirectional Vision System
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7
Cooling channel
</ 1. Gimbal and Camera 6. Propellers 11. Power Button
N ‘ : 2. Omnidirectional Vision System /. Motors 12. USB-C Port
& 3. Downward Vision System 8. Aircraft Status Indicators 13. microSD Card Slot

4. 3D Infrared Sensing System 9. Battery Buckles 14. Intelligent Flight Battery
5. Auxiliary Light 10. Battery Level LEDs

12,13, 14



THE REGENERATIVE FUTURE: Customize Your Drone Workshop
Sensors
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BalanCi ng THE REGENERATIVE FUTURE: Customize Your Drone Workshop

Lifting drone

mmemsmﬂmaﬂﬂ'ﬁum‘uuTmummumsmmmmmauﬂafnmTmummwmsuu Luﬂﬂﬁﬂﬂ‘ﬁ’]ﬂ&lﬂﬁﬁ'ﬂﬂ@lﬂﬂﬂﬂ’imiuaﬂﬂmu’)’lﬂﬂ’]u‘ll’NL‘WENE[QLG]EI’J Y38
TNBARIUKUN mamuwawmm‘[mumﬂl,ﬂulﬂ ﬁ)vmwaelw‘[mu'suu’muﬂluammua ?J’]ﬁ)‘l/l’]11(1‘[91’311!Lﬂﬂﬂ’]’iﬂ’iﬁﬁ’)’i‘”ﬂ’)’]ﬁﬂ‘lﬂﬂ



BalanCi ng THE REGENERATIVE FUTURE: Customize Your Drone Workshop
Airdrop
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THE REGENERATIVE FUTURE: Customize Your Drone Workshop

Easy CAD Modeling
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Integrating Rapid Prototype with Custom Kits THE REGENERATIVE FUTURE: Customize Your Drone Workshop
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Integrating Rapid Prototype with Custom Kits THE REGENERATIVE FUTURE: Customize Your Drone Workshop
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I What is WildFire?

area burned 1996-2012
A wildfire, forest fire, bushfire, wildland fire or rural fire is an

unplanned, uncontrolled and unpredictable fire in an area
of combustible vegetation.llZl Depending on the type of
vegetation present, a wildfire may be more specifically identified
as a bushfire (in Australia), desert fire, grass fire, hill fire, peat fire,
prairie fire, vegetation fire, or veld firel8l Some natural forest
ecosystems depend on wildfirel4 Wildfires are distinct from
beneficial human usage of wildland fire, called controlled or
prescribed burning, although controlled burns can turn into
wildfires. Modern forest management often engages in prescribed

burns to mitigate risk and promote natural forest cycles.
(Wikipedia, 2023)

population 5 :_)
density for ey
year 2000

I 10 100 1000 10000pefkm20
i ; B



https://en.wikipedia.org/wiki/Fire
https://en.wikipedia.org/wiki/Combustibility_and_flammability
https://en.wikipedia.org/wiki/Vegetation
https://en.wikipedia.org/wiki/Wildfire#cite_note-Cambridge2-1
https://en.wikipedia.org/wiki/Wildfire#cite_note-CIFFC_Glossary2-2
https://en.wikipedia.org/wiki/Bushfires_in_Australia
https://en.wikipedia.org/wiki/Veld
https://en.wikipedia.org/wiki/Wildfire#cite_note-Cbbcco.uk2-3
https://en.wikipedia.org/wiki/Fire_ecology
https://en.wikipedia.org/wiki/Wildfire#cite_note-Fire_Tree_Mortality2222-4
https://en.wikipedia.org/wiki/Controlled_burn
https://en.wikipedia.org/wiki/Controlled_burn
https://en.wikipedia.org/wiki/Forest_management

I Case Studies

CLIMATE
Wildfires on the rise

According to the Center for Research on the Epidemiology of

Disasters, at least 470 wildfire disasters - incidents that claimed
10 or more deaths or affected over 100 people - have been

reported globally since 1911, causing at least $120bn in damages.

30
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Trendline
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Source: Centre for Research on the Epidemiology of Disasters | August, 18 2021
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WILDFIRES

4 million km?2 burned each year

According to the European Space Agency, “fire affects an

estimated four million square kilometres (1.5 million sq miles)
of Earth’s land each year”.

Yearly fires

400,000,000 hectares
(990,000,000 acres)

About half the Larger than the About four times
size of the US area of India the size of Nigeria

o

7%

Source: European Space Agency | August, 18 2021 (@AJLabs ALJAZEERA



F,?Bc%fg bangkok

Macro Factors

A

BOREAL FOREST/ A
TEMPERATE FOREST/ TROPICAL FOREST
SUBTROPICAL FOREST :

Forest deéradation

Climate Change Land Management

f
Higher temperature Ll cloiiance
Drought
« vegetation
Fuel | .
Land
clearance
o Uncontrollable
Carbon emission the geography allows

fire to spread easier.
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Diagram by FabCafe Bangkok



Fﬁl(?Caffg bangkok

Macro Factors

Fire and Climate Feedback Loop

n1staguulavyavaninngbaimAniasinn1l:landaulu
mtRUin3atuAwsuusvuIndu wWovonauknitanigy
gudurhtRinansudv thidnuuRvudy ua:iigawavsssuyia
INUTU 8neagwu K Nl Kéamsuauluaundeso
mssiniWluduaiGea (Boreal Forest)  tWUhuudulaos
msuaulmaanissioanun  ButluasanriRauknilangudu
inawWudnynsWisaly

Carbon emissions
from fires increase
as larger areas burn

Hotter, drier conditions
dry out forests and make

them more prone to fires

Larger areas burn as fire
seasons get longer and fires
are more frequent and intense

Source: https://rovalsocietypublishing.ora/doi/10.1098/rstb.2015.0345 Source: Global Forest Watch. © WORLD RESOURCES INSTITUTE

https://www.wri.org/insights/alobal-trends-forest-fires



https://royalsocietypublishing.org/doi/10.1098/rstb.2015.0345
https://www.wri.org/insights/global-trends-forest-fires

Macro Factors

Land Management

tunus:zinAuuuthausu (Tropical Forest) misrhatgvhuas
nsdanisiiuntiianisinuasuudusmduindaudrAynniill
inatWda wWovonionssukatiriRUhbactukniaudu inadu
anucuzgavndauud vigsiomsanin

nistw{skSatdtWlunisdanisiunravmisifuingrtududs
nishtgulus:zinAunuUnavduwsiziAlds1engn 0o
iInumsnsanWuazinunlassauiianwiisurzavuninisaly
voulW AuusBoNaVINABAUEY auusy uazWunlavluiay
inuwnRulW rMRWRInanawilldulWihiunaitau

uano Nt mswWasuinunsssusatRldu Wildland-urban
interface K3anuus:inANTNsYggEMYavIavagluNuntn
WA WEgVRD:MTEIAATWYLANGU Wu California’s
Mosquito Fire

Source: https://www.wri.org/insights/global-trends-forest-fires
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https://www.wri.org/insights/global-trends-forest-fires

N1stwlUNUARNISINUAS

NSt lUNURMISINUAaSiaUNISINS YUNUR NS
JanuazmMoaLtAvIKaan1uNISINuns

— el

1u3sMsnazaan saatss uazldsunus

MstwhdIulky:=tiaguluNungduUsSy (Sdae
nundMdnaaewdn? uaznundnduit

nistwu:uluiiunuavautoviludviangKule
nuuIRsT 220

Source: NN3IANITLAZAaANITLH MAUNLNEasRIUSINe lng
https://www.doae.go.th/knowledge-base/n lutnunsns-esa lasn/

FahCafe

what do you fab?

bangkok

T \ .



https://www.tei.or.th/file/files/Agricultural%20Burning%20Management%20in%20Thailand_TEI-th.pdf
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Type of Fire
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Source: http://ndwc.disaster.go.th/cmsdetail.ndwc-9.283/26662/menu 7525/4214.1/5anazan+Inih , https://www.researchgate.net/figure/Simple-classification-of-fire-t
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http://ndwc.disaster.go.th/cmsdetail.ndwc-9.283/26662/menu_7525/4214.1/%E0%B8%A3%E0%B8%B9%E0%B9%89%E0%B8%88%E0%B8%B1%E0%B8%81%E0%B8%A0%E0%B8%B1%E0%B8%A2%E0%B8%88%E0%B8%B2%E0%B8%81+%E0%B9%84%E0%B8%9F%E0%B8%9B%E0%B9%88%E0%B8%B2
https://www.researchgate.net/figure/Simple-classification-of-fire-types-Credit-Government-of-Ontario_fig3_350850462
https://www.researchgate.net/figure/Simple-classification-of-fire-types-Credit-Government-of-Ontario_fig3_350850462
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I WILDFIRE MAP
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https://www.researchgate.net/figure/Conceptual-model-of-fire-growth-with-time-adapted-from-Parks-38-and-Martell-73_fig1_330763235
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Framework Species Method
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Carbon Credit
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Case Study
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Case Study
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Phos-Chek® Forti

[USA, 2019]

Phase: Prevention

« using the Hydro gel to treat vegetation to
prevent fire from starting

* it can be use on high risk area

« The gel is based on cellulose —plant fiber
—and uses materials already approved for
use in food, drug, cosmetic and agricultural
products. It will last through an entire fire
season, then slowly degrade. It can be
sprayed by a firefighter on the ground or in
larger amounts from a plane or helicopter.

Source: https://youtu.be/u4VzI_T-HEs, https://
www.smithsonianmag.com/innovation/gel-could-
prevent-wildfires-180973278/ , https://
emberdefensellc.com/blog/phos-chek-fortify-2/

Fungi®

[concept]
Phase: Prevention

The concept is to use fungi to decompose
combustable material such as slash pile
Like a flame, saprophytic fungi break
organic material into carbon compounds.
Mycelium secretes digestive enzymes
that release nutrients from the
substrate it consumes.

For mycelium to be a truly viable solution
to wildfires, however, it would have to work
at the scale of the Western landscape.
Hedstrom is experimenting with brewing
mycelium into a liquid that can be sprayed
across hundreds of acres.

Source: https://www.washingtonpost.com/climate-

solutions/2023/07/10/wildfire-prevention-

mushroom-composting/
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Case Study - detection/response

DRYAD

[Germany 2020]
Phase: detection

Wildfire detection censor and network
- LoRaWAN: the leading open-
standard for long-range radio loT
networks

« Gas sensor: detect hydrogen, carbon-

dioxide, carbon monoxide
Dryad Networks' solution is gaining
traction, deployed by resellers across
regions like Greece, Spain, Portugal,
California, and Canada.Despite these
hurdles, Dryad's tech was tested in the
formidable environment of California's
Redwoods, where radio waves are
obstructed by towering redwood trees.

Source: https://www.dryad.net/ , https://tech.eu/
2023/08/11/ultra-early-detection-system/

Arora Technology

[Germany, 2019]

Phase: detection

* risk assessment, early detection, real-time
monitoring, and damage analysis with data
from 20+ satellites. The constellation will
be monitoring every spot on the planet
24/7 — during the day, during the night, fully
automated and highly cost-efficient.

- The operations extend across Canada,
the USA, and Brazil.

Source: https://ororatech.com/ , https://
techcrunch.com/2021/06/02/ororatechs-space-
based-early-wildfire-warnings-spark-/m-
investment/

10T

Pano Al

[USA, 2023]

Phase: detection

» The pilot includes installing 21 of the
company’s 360-degree cameras on a
patch of state trust lands on the east side
of the Cascade Mountains (USA).

- Pano Al’'s system monitors the landscape
around the clock, using Al-powered
software to review the camera footage,
and sending an alert if a fire is discovered
and verified.

Source: https://www.pano.ai/

https://www.govtech.com/em/preparedness/ai-
stations-to-search-for-early-stage-wildfires-in-

washington

https://www.geekwire.com/2023/wildfire-startup-

puts-ai-powered-eyes-in-the-forest-to-watch-for-

new-blazes-and-provide-rapid-alerts/

Robotics Cats

[Germany, 2020]

Phase: detection

- Al-powered Wildfire Detection (software-
as-a-service)

- Leverage customer’s existing IP
network cameras to provide visual images
of the environment. It requires a simple
camera setup to send images to our
Machine Learning object detection system.

« Our products are proven and used by
governments in 10 countries across
Asia, Europe, and the Americas. They
offer an automated 24/7 monitoring
system, improving detection accuracy and
response time

Source: https://roboticscats.com/
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Firemaps

Firemaps
[USA, 2020]

Phase: detection

- Firemaps uses satellite and drone
imagery to create ultra highly accurate
3D maps to analyze properties, create a
home hardening and defensible space
plan, and dispatch the right workers via
their marketplace of qualified general
contractors.

Source: Solutions to Defend California Homes
from Wildfires , https://www.firemaps.com/

Case Study - detection/response

‘Ci notifications

EXCI

[Australia, 2019]

Phase: detection

- exci is the “Smoke Alarm for the Bush”.
The exci system detects bushfires
automatically within minutes, using
satellite and ground-based sensor data
analysed by powerful deep machine
learning algorithms.

« Shielding 130 Million Acres with 1,000
Cameras Across North America,
Processing over 1.5 Billion Images from
Cameras and Satellites. Now
Safeguarding 25 Million Acres in
Australia

Source: https://www.excl.ai/ , https://www.exci.ai/
how-it-works/

Gridware

[USA, 2020]
Phase: detection

The network of solar- and battery-powered
sensors is trained with artificial
intelligence to recognize vibrations in
electrical lines and what they may signal: a
truck driving past, high winds, a branch
falling on the wires. Each sensor sits on a
powerline pole and alerts the utility when it
detects a problem.

Source: https://www.gridware.io/

Overwatch Aero

[USA, year]
Phase: detection

Overwatch Aero worked with premier UAS
operator Precision Integrated Programs to
collect and disseminate aerial imagery
data in real time.
 capture highly accurate full motion
video (FMV) feeds along the fire’s
boundaries. These FMV feeds are
georeferenced live and streamed to
the UAS ground control station in real
time.

Source: https://www.esri.com/about/newsroom/
arcnews/startup-fights-wildfires-with-drones-and-

real-time-gis/
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Case Study - detection/response
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A2SYS

[USA, 2019]

Phase: detection, response

« Unmanned aerial vehicles (UAVs) and
algorithms that allow them to operate
autonomously.

- The competition aims to develop code that
was able to control UAVs with an
autonomous system, map advancing
fires, and find specific targets in a
simulation. Teams received points for
finding targets and mapping fire zones,
while making sure the simulated UAVs
avoided burning up, crashing, and running
out of fuel.

Source: https://robotics.umich.edu/2019/a2sys-
lab-takes-first-in-firefighting-drone-competition/

Overwatch

[EU, 2022]

Phase: detection
- The project is a disaster detection called
Overwatch using an integrated holographic
system that will support emergency and
crisis management for wildfires and floods.
- Earth observation(satellite): disaster
identification
« Drone: in-place detailed information
- Al/Deep learning: object detection
+ AR: insightful representation

Source: https://overwatchproject.eu/en/
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tool/hardware

=F_,=
Bambi Bucke=

[Canada, 1982]

Phase: containment, control

« This technology also is available at
NASA’s Kennedy Space Center in Florida.

« Itis a collapsible bucket using a pilot-
controlled valve that can deliver a
concentrated column of water from the
helicopter to the fire.

+ the Bambi Bucket is now widely used by
forest and land management agencies in
more than 110 countries.

Source: https://www.nasa.gov/centers-and-
facilities/kennedy/bambi-bucket-training-prepares-
helicopter-crews-for-fighting-fires/

Case Study - containment/control

Rain

[USA, 2019]

Phase: detection, containment
- Wildfire detection censor
« Fire watch cameras
« Smoke sensors
» Lightning detector
- Satellites
- Rain-equipped autonomous helicopter:
Rain technology perceives the fire,
understands its behavior, size, direction of
spread, then uses that information to
design a suppression strategy.
« Use case area: Los Angeles area

Source: https://www.rain.aero/

THERMITE® |

FIREFIGHTING ROBOT

Thermite \ w

[USA, 2020]

Phase: respond, containment

« Designed to mitigate life-threatening
situations, these tools provide fire
suppression, situational awareness and
intelligence gathering to first responders.

« Operated by remote belly-pack
controllers, users are provided a real-time
video feed allowing them to traverse
hazardous terrain and push obstacles
from their path while withstanding
extreme elements.

« Camera

* nozzle: shows where the water spray
is directed

- thermal imaging: help an operator find
any potential victim

+ used by the Los Angeles City Fire
Department

« not deploy in active wildfire yet
Source: howeandhowe, Meet the firefighting

robots that can battle blazes too dangerous for

humans

HOWE X HOWE

IGNIS

[USA, 2020] R —
Phase: containment W/ 'GW,L\J.,,JS

« The drone can be used, “when it’s dark,
when it’'s smokey, and when other
airplanes can’t be out there.”

- The drones, which are controlled by an
app, can also allow the fire-starting balls
to be dropped in very specific locations.
Precision is a critical element when
conducting prescribed burns, because it is
crucial for preventing fire escapes.

« Company: Drone Amplified (in New Jersey)

Source: https://edition.cnn.com/2022/11/17/tech/
drone-amplified/index.html , https://

www.youtube.com/watch?v=9zgV1tcH63¢g
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CL-415 (Super
Scooper)

[Canada] canadair

Phase: containment

- Water bombers, also known as air tankers,
are a variety of planes that help attack
fires by dropping water or retardant
from the sky.

« can scoop and drop 1,400 gallons of water
on wildfire

* no target computer

- after performing the drop, the plane can
head back to the water source to refill

water
Source: https://www.youtube.com/watch?

v=fulL kShXMRZY

Case Study - containment/control

tool/hardware

[Canada, 2012]

Phase: containment

« Eco-Gel™ is a patented plant-based
concentrate, the first and only firefighting
water additive that is non-toxic and
biodegrabable.

- This water additive makes a highly
effective firefighting hydrogel when
added to water

« Overcomes the performance and
environmental limitations of foams, gels
and retardants

- Clings to vertical, horizontal and overhead
surfaces protecting a safe egress path for
firefighters

PREVENT - PROTECT - EXTINGUISH

Source: https://firerein.com

Eco-Gel @

I4F
[EU]

Phase: containment

« The European Union(EU) funded
development of a foam technology called
|l4F which mixed with water to create
flame-retardant material

- This foam is cheaper and potentially
more environmental friendly than
existing foam retardant

Source: https://education.nationalgeographic.org/
resource/fighting-fire-tech/

-_,.-—-

\ gl
Dragon Eggs<atss

[Canada, 2015]
Phase: containment

spheres the size of ping-pong balls, filled
with two compounds: potassium
permanganate and glycol.

They descend through the canopy to the
ground, where the chemicals react to
start small and deliberate fires.

These controlled burns aim to return fire to
its natural role in the landscape, where it
helps keep forest fuels at more
balanced levels.

the Forest Service has used dragon eggs
to start about 200,000 acres of intentional
burns.

Dragon eggs are manufactured by SEI
Industry

Source: https://www.scientificamerican.com/
article/firefighting-robots-go-autonomous/

SEI Industry
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Case Study - recovery

Flash Forest

[Canada, 2019]
Phase: recovery

Flash Forest’s technology has already
shown success in early planting sites
across Canada, planting a variety of native
species

Using drones, Flash Forest can plant
trees in more difficult terrain, he says.
“We can plant quickly after fires when the
soil is most fertile without competitive
grasses and shrub species, and when it’s
also often too dangerous for people to do it
because of falling, damaged trees.”

Source: https://www.telus.com/en/blog/

pollinatorfund/canadian-startup-plants-new-forests-
in-a-flash, https://flashforest.ca
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