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Fire weather condifions are changing
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Climate-induced variations in global wildfire danger
from 1979 to 2013
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Fire weather seasons have lengthened across 29.6M km?2 (25.3%) of the Earth's vegetated
surface. (Jolly et al 2015, Nature Communications)



Toma de decisiones en incendios

Antes del Manejo del

: : S Ataque : :
incendio Ataque inicial extendido incendios

(preparacion) grandes

Preparedness Initial — Extended Response Large Fire Management




Sistemas para foma de decisiones

Antes del incendio (preparacion) y Atague inicial
El peligro de incendios (el Riesgo de ignicion)
National Fire Danger Rating System (NFDRS) (ERC)

Varia semana a semand

Ataque extendido y manejo del incendios grandes

La sistema para pronosticar el comportamiento de fuegos
(crecimiento del incendios)

National Fire Danger Rating System (NFDRS) (ERC)

Fire Behavior Prediction System



Trabajo futuro juntos

Tecnologia
Ciencia
Mejorando las predicciones de las caracteristicas del fuego

Anadir el viento a los productos prondsticos



Tecnologia

Conglomerados de los puntos de calor
Animaciones de los mapas

Mapas moviles

Leaflet ff

an open-source JavaScript library
for mobile-friendly interactive maps

LEAFLET

Overview Tutorials Docs Download Plugins Blog
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Animaciones y historicos

@© Google litdian ciner % W S R E WG R e : g R ‘® Google

@ Seguro | https://m.wfas.net/dev/wfas_topofire_m

Regina
N Winnipeg
o

Winnipeg
o

Vancouver
o

T v 3l 'ﬂi& :
3 SMTBFA =
- 5 usm?&smk?& USM“‘“CRUSM S A

L
| Woiirerac

USMTKOC, x\/g ‘ USMTEBAC
! USMTRBAC: USM
USHTIS USMTGDC L)

USWAYAC
UswACEE—=

siAleG = - v A T TOPOFIRE 4
ks £ - 2, v} ., ERC Percentile
FENFC. s
usﬂ‘s‘{ﬁﬁﬁrc’l usnvene
~JSCAGVE
(bsnsrc
m c USEACICC
—Auscastee " s . B el
anlgiscann sc\mvcc \ . L ancl
ancis CaJSEAS sccc JAAOVCC iTe = ' b
USCREZCZ A : . o o

¢ uscnr,cc

USCARNEE. =
USCAMNFC' = b
VEC v U
) / R
i ALNCC ‘CA’ CCR AT L :Jsurwrc MFC ?’
'

aisdbmrc

scA QCC A USNMTDC
USGABECC USCASICC
“Jé’é&ccc
cC
LISCI\SISCA RE

us(Aslrr U C“CCCC % P - USNMABC

P c
SCAKRE USNITSFC
Ugenc i b AR N %%

USCASBCC
USCMN

R%'Amcc“sﬁzmc

San D’wcv

Tijuana Tijuana

- el T T T T
| 11N y USLALIC o 1 “« > » K¢ 2018-07-23T00:00:00.000Z | [

« | » » C ‘ 2018-07-01T00:00:00.000Z

v ORI O S
Leaflet | WFAS, Esri, GeoMAC

' < e % Leafiet | WFAS, Esri. GeoMAC




as portdatiles (celulares

‘P WriteIn Privat Free. © Hauling chart—_Buscia . Interpreting Expected. X @ translate - Buscar con | X

»

/m.wfas.net

@ Seguro | https:
WFAS - Severe Fire Weather Potential Mapping System n
Forecast Reference Time: 08/01/2018 10:00:00 UTC
‘ + CANADA
= ®  Edmonton_ S
|5 (o] X
‘ o Low
| EC| i {:ial‘;mr-/ 0 Moderate
e d £ O High
BI| Vancouver . O Very High
p— : 3 @ Severe
| sp] Narth Dakota
- Ottawa Montrgse
o] M
7 Joront :
-
b
‘ﬂiami
MEXICO Havana
Guadalajara ik (=4l ~




Desarrollo de un indice de peligro

Desarrollo de prondsticos de nUmero de conglomerados y drea
quemada por estado

Anadir el viento a los productos prondsticos

Desarrollar un modelo para pronosticar dificultad de supresion.
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Hourly Weather Observations Daily Summary Weather Observations
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Better representation of live fuels

Mejor representacion de
combustibles vivos




Growing Season Index
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1341 VWX Observations

Daily Growing Season Index

Generalized across all climates

Legend

Global Limits to Plant Foliar Phenology

RGB Composite .

- Vapor Pressure Deficit -~
[ Photoperiod

- Minimum Temperature

Calculated LFM
Calculate GSI Rescale GSI from GSI




Normalized Value

A

Measured Live Fuel Moisture  ——
Growing Season Index =
NFDRS Woody Fuel Moisture - — -~
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Componentes importantes de NFDRS

Energy Release Component
La sequedad del combustible
Para decisiones que no cambian ragpidamente
(el riesgo de ignicion)
Burning Index
Incluye la velocidad del viento
Mejor para atque extendido y decisiones de supresion que cambian rapido

Dificultad de supresion (velocidad y longitud de flama)




Spatial Preparedness Level Forecast
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Severe Fire Weather Potential Mapping

https://m.wfas.net

Mobile-enabled but works on everything

Geo-located in the future

Incorporates GeoMAC fire locations and
perimeters, MODIS and VIIRS active fire
products from RSAC Active Fire Mapping
Program, fuels and slope maps

Operational and available daily @
~0630MT

Currently provides forecast for next
three days




RAWS
Observations

NFDRS 1978 /
1998 and
NFDRS 2016
Indices

Agency Fire
Reports

Merge in a
single
framework

New analytic
tools (ROC)

MQODIS Active
Fire and FRP
Data




Probability of New Fire Day

Cond. Prob. of Large Active Fire Day
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La relacion entre el FRP vy el

comportamiento del fuego

Probability of MODIS Active Fre Detection
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Rate of Spread, ch/h

SURFACE FIRE BEHAVIOR

Fire Characteristics Chart

Fire Rate of Flame Tactical
Behavior Spread Length Interpretation
Class (ch/hr) (ft)
Very Low 0-2 0-1 Direct, Hand
Low 2-5 1-4 Direct, Hand
Moderate 2-20 4-5 Direct, Equip
High 20-50 8-12 Indirect
Very High 950-150 12-25 Indirect
Extreme 150+ 25+ Indirect
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Relacion de poder calorifico del incendio




118 atrapamientos (1979-2017)
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La relacion entre los acorralamiento /

fatalidades y los indices del peligro de fuego

Muy ventoso

Muy
caluroso
y S€COo

» 118 firefighter enfrapments and 1.0
fatalities from 1979 to 2017

» 94 happened under exireme
weather conditions

o
(o3

o
o

» 94 ocurrieron bajo condiciones
climaticas extremas

Bl Percentile

» Fire weather is a major
common factor in firefighter

deaths i
0.0 0.2 04 0.6 0.8 1.0

ERC Percentile




Thomas Fire, 2017

WFAS - Severs Fire Weather Potential Mapping System n

Forecast Reference Time: 12/06/2017 11:00:00 UTC
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Preliminary Summary Report of Serious or Near Serious
CAL FIRE Injuries, llinesses and Accidents

GREEN SHEET

Fatality Firefighter Entrapment
1211412017

Thomas Fire

17-CA-VNC-103156

California Southern Region

SUMMARY

On December 13, 2017, a CAL FIRE Engine Strike Team (STEN1), with a leader
(STL1) from the San Diego Unit (MVU) was assigned to Branch I, Division X of the
Thomas Fire above the community of Fillmore in Ventura County, California. On the
morning of December 14, 2017, a Fire Apparatus Engineer (FAE1) and four Fire
Fighter I's (FF1, FF2, FF3 and FF4) from STEN1 were engaged in the placement of a
hoselay in support of a dozer line with fire established above the line. At
approximately 9:27 AM, while attempting to suppress spot fires below the dozer line,
FAE1 became entrapped and suffered fatal injuries. The four firefighters on the dozer
line retreated up their escape route without injury.
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Santa Rosa Fires . " o - .
Fires in Sonoma County leave at least nine
dead and about 180 more missing
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" Phil Willon @ v

q @philwillon
!
Sonoma County Sheriff Rib Giardano confirms nine fire-related

. death in the wildfires. Still many people missing, he said
% 3:19 PM - Oct 10, 2017

A QO 3 2 See Phil Willon's other Tweets



Componente de
liberacion de
energia (Energy
Release
Component)

ISC + Viento

Conglomerados
(clusters) de
puntos calores

Por Espacio

Y Estado

indice de
combustion /

quemando
(Burning Index)

Area quemada

Dificultad de

Por E:¢

fado

supresion (FRP)

2.
3.

Para apoyar decisiones de:

1.

Antes del incendio
(preparacion)
Ataque inicial
Ataque extendido
Manejo del
iIncendios grandes




Tecnologia

1. “Clustered” o conglomerados del puntos de calor en el mapa del web
2. Animaciones de los mapas

3. Mapas que estan disponible en los devisos moviles
Cienca (Pronosticos mejoras)
4. Pronosticos del numero de los conglomerados por espacio y por estado

5. Pronosticos de dreas quemadas y difficultad de suppresion por estados

6. Mapa del riesgo de incendios agriculturas



Gracias a todos! Preguntas




