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Welcome to the
420,002,023 year of biomass burning on Earth
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The complexity of fire

Factors influencing wildfire outcomes and management actions
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Chapter 1
A fire place for climate




You are here



Changing climate — fuel aridity
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Source: Abatzoglou and Williams, PNAS, 2016



Changing climate — fuel aridity
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Atmospheric evaporative demand
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Snow drought

between Feb.
B £ Wy

N
)y

¢

Composite of images from the MODIS Satellite by Tim Wallace/The New York Times



Snow drought

Each image is a composite of about 60 satellite pictu
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Composite of images from the MODIS Satellite by Tim Wallace/The New York Times



Snow drought

Each image is a composite of about 60 satellite pictures taken between Feb. 1 and March 5

Composite of images from the MODIS Satellite by Tim Wallace/The New York Times



A warming planet

Source: NASA's Scientific Visualization Studio



IPCC ARG synthesis report

With every increment of global warming, regional changes in mean
climate and extremes become more widespread and pronounced

the last time global surface temperature was sustained

at or above 2.5°C was over 3 million years ago
2011-2020 was 57C a1 kb
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Drought projection

Moisture balance
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Future nighttime fire

A JJAS FM10 (%)
2010-2029 minus 1951-1980, 16-CMIP60deI mean
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Future fire enabled by climate

Global change in wildfire events

Near-term  Medium-term  Long-term
2020-2030 2040-2050  2090-2100

Reference time
2010-2020

@ Reference value
() Minimum value

@ Maximum value

1.00 1.08 - 1.14 1.21-1.27 136 - 1.57
RCPé6.0

Source: United Nations Environment Programme, Spreading like Wildfire, 2022



Chapter 2

How not to be seen
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Fire scars
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Pre-Euroamerican fire history

Jeffrey pine forests, Lake Tahoe Basin
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Lake Tahoe Basin

Source: Alan Taylor, Penn State University
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Lake Tahoe Basin

Source: Alan Taylor, Penn State University
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Case Study: 1/9/18 Montecito post-fire debris flow

12 UTC (4 am PST) 9Jan 2018 |
T R B s

January, uary 9, 2018 4:00 AM

* Max 15-minute total 1.03 in, a 100-year ARI (NOAA Atlas 14)
e Death toll of 23, over 200 structures destroyed
e Two-week closure of Highway 101, major transportation artery

. Pr.e“I.iminary loss estimates for residential/commercial property alone exceed $421
million

* Damage to water conveyance infrastructure

Source: Nina Oakley, Scripps Institution of Oceanography



Chapter 3

How to be seen




Napa fires (October 2017)
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At least S9B insured losses
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City of
= Santa Rosa

4 Information Technology - GIS

CQ Tubbs Fire (1012017)
C3 c. Hanly Fire (9/1964)

Two Santa Rose Fires
1964 and 2017




Moving into the fire
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Source: Anu Kramer, SILVIS Lab



Moving into the fire
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Source: Anu Kramer, SILVIS Lab



Moving into the fire
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Moving into the fire
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Human versus lightning ignitions
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Chapter 4

Another way how not to be seen




Satellite Photo
GOES 17

" LN ' 7:40 p.m. PDT\July 30, 2021 e
British Columbia = | P Wildfire TodayY Ca I |forn Ia Nevada

Satellite\P\hoto

GOES™7,

=< Montana 5:46 p.m PDT Septid | 2021 A Caldor
S Wildfire Today / NASA

o
2021-09-02 00:46:17 UTC

Satellite photo showing smoke from fires in BC and Montana at 7:40 p.m. MDT July 30, 2021.




Smoke

HRRR-NCEP 07/20/2021 (00:00) 21h fcst Valid 07/20/2021 21:00 UTC
Vertically Integrated Smoke (mg/m*)
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Shown on August 16, 2021, the U.S. EPA and Forest Service's Fire and Smoke Map combines
AirNow air quality monitor readings with information from thousands of consumer-grade
sensors. Source: Fire.AirNow.gov



Dixie fire 19 July 2021
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Chapter 5

I'm at a loss




Cost of wildfire

" _ Local
Gov't/ Citizens/ Firefighters / o.ca
. business Local
Homeowners tax consumers/ fire
owners/ | employees
payers | occupants | department .
suppliers
Deaths and injuries X X
Psychological impacts
X X
(PTSD)
. Structure / X X X X
infrastructure loss
Environmental impact X X
Timber loss X X X
Agriculture loss X X
Remediation / cleanup X X

Source: NIST Special Publication 1215



Cost of wildfire

Local
business Local
owners/ | employees
suppliers

Gov't/ Citizens/ Firefighters /

Homeowners tax consumers/ fire
payers | occupants | department

Business interruption/

Tourism/ X X X X
Supply chain
Evacuation costs X X X X X X

Accelerated economic

decline of community X X " "
Utl|.lty and pl.pellne X X X
interruption
T :
ransporta.tlon X X X
interruption
Govgrnment Seivice X X X X
interruption
Psychological i
sychological impacts X X

(loss of natural amenities)

Source: NIST Special Publication 1215



Cost of wildfire

Local
business Local
owners/ | employees
suppliers

Gov't/ Citizens/ Firefighters /

Homeowners tax consumers/ fire
payers | occupants | department

Housing market impact X

Interference with military

) X
operations
Loss of ecosystem services X X
Increased risk of other X X X
hazards (e.g., debris flow)
Decrease in tax base
(structure loss or decline X
in value)
Decr in rnmen
ecrease i gove ent X X X X X X
services
Health and environmental X X

impacts from retardants

Source: NIST Special Publication 1215



2022 Wildfire situation

2022 National Wildfire Probability

B No risk in 2022
7.8%

Fire Factor distribution of properties at risk*

Extreme 1.5M R
Severe 27v B

Major 6.0M -
Moderate  20.2M

Minor 49.4M

HISSUM STREET

FOUNDATTION

Total properties at risk*

79.8M

Source: The 5t National Risk Assessment: Fueling the Flames



Steps to lessen exposure and losses

»Zoning

» Risk mapping

» Mitigation

» Public education and information

» Firefighter health and safety

Source: Brookings Institution “It Only Takes a Spark”



Caldor fire — 14 August 2021

Caldor Fire
Impacts T
* 1003 Structures destroyed =

e South Lake Tahoe evacuated e o

e 2nd fire known to cross over Sierra

Nevada range

Caldor F|re

11: 13am PDT. Sept Y2, 2021

Pollock Plnes

tCalmmo
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Caldor fire

Source: USFS Lake Tahoe Basin



Chapter 6
Nearly the end of the story




2023 Wildfire situation

Significant Wildland Fire Potential Outlook
June 2023

Significant Wildland Fire Potential

- Above Normal
- Below Normal

| ] Normal

Geographic Area
Boundary
Predictive Services
Area Boundary

State Border

wove normal significant wildland fire pounml indicates a greater than usual kkelihood that signdicant wildiand fires will occur
Sigrdicant widland fires should b d at typical mes and mtervals dunng normal signécant widland fire potenbal condtions.
Sigricant widiand fres are stil poss bul less likely than usual during forecasted below noemal penods.

Map produced by

Predictive Services,

Nasonal Interagency Fire Centor
Boise, |daho

Issued June 1,2023

et issuance July 1, 2023

Significant Wildland Fire Potential Outlook

Significant Wildland Fire Potential

- Above Normal
- Below Normal

[ ] Normal

Geographic Area
[—
Boundary
Predictive Services
Area Boundary

State Border

ove normal significant wildland fire potential indicates a greater than usual kkelihood that significant wildland fires will occur.
Sigreficant widiand fires should be expected st typical mes and mlervals dunng normal signécant widland fire potental condtions
Signdicant widiand fires are sbill possible but less likely than ususl during forecasted below normal penods

Map produced by
Predutive Services,

Nasonal Interagency Fire Center
Boise, Idaho

Issued June 1,2023

Next rssuance July 1, 2023

Significant Wildland Fire Potential Outlook
August 2023

Significant Wildland Fire Potential
- Above Normal Geographic Area

Boundary
- Below Normal Predictive Services
| ] Normal

Area Boundary
State Border

bove normal significant wildland fire potential indicates a greater than usual kkelihood that signdficant wildland fires will occur
Sigricant widland fres should be expected at typical bmes and mlervals dunng normal signcant widland fire potenbal condtions.
Sigricant widiand fres are stil possible but bess likety than ususl during forecasted below normal penods

PREDICTIVE
SERVICES

Map produced by

Predictive Services,

Nasonal Interagency Fire Centor
Boise, |daho

Issued June 1,2023

et issuance July 1,2023

Significant Wildland Fire Potential Outlook

Slgnmvcant Wwildland Fire Potential

- Above Normal
- Below Normal

[ ] Normal

Geographic Area
Boundary
Predictive Services
Area Boundary

State Border

dove normal significant wildland fire potential indicates a greater than usual kkelihood that signdicant wildland fires will occur.
Sgrdicant widland fires should be expected at typical tmes and mtervals during normal signécant widland fire potenbsl condtions.

Signficant widiand fires are stll possible but less likety than usual during forecasted below normal penods

Map produced by
Predictve Services,

Natonal Interagency Fire Center
Boise, Idaho

Issued June 1, 2023

Nest issuance July 1,2023
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