The 2015 Wildland Fire Emissions Inventory
for the United States, Canada, and Mexico

Nathan Pavlovicl, ShihMing Huang?!, Venkatesh Rao?

1Sonoma Technology, Inc., Petaluma, CA 94954
2U.S. Environmental Protection Agency, Durham, NC 27711

2017 International Emission Inventory Conference
Baltimore, Maryland
August 18, 2017

STi

Sonoma Technology, Inc.

Innovative Environmental Solutions 6672



Acknowledgments

The authors would like to thank the seven U.S. agencies and
organizations that provided fire activity data for use in preparation of

the United States portion of the 2015 Wildland Fire Emissions Inventory
(2015 WLF El).

We would also like to acknowledge the Canadian Forest Service for
providing access to their National Fire Database.

Preparation of the 2015 WLF El was completed via U.S. Environmental
Protection Agency (EPA) Work Assignment 2-14 under Contract

No. EP-G15D-00340. Documentation of the work was prepared under
USDA Forest Service Solicitation No. AG-05G2-D-16-0028 via the
AirFire Team.

oooooooooooooooooooo



Background

e EPA needed emissions estimates for 2015
for wildland fires

* First emissions inventory prepared using
the SmartFire/BlueSky framework
covering the U.S., Canada, and Mexico
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Background

e Data processing was conducted
separately for the U.S., Canada, and
Mexico
— U.S.: Similar to 2014 (No SLT data sets)
— Canada: Satellite data + ground reports
— Mexico: Satellite data only

 Wildfire (WF) and prescribed fire (Rx)

e Results for Canada and Mexico include
agricultural burning

ooooooooooooooooooooo



Background

 Emissions calculated include:
— PM, ¢ (Including fractions of elemental carbon [EC],
organic carbon [OC], SO,, and NO,)
— PMy,
- CO
- CO,
— CH,
— NO,
— NH,
- SO,
— Volatile organic compounds (VOCSs)
. — 34 hazardous air pollutants (HAPs) (U.S. only)
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Methods
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Data Aggregation and
Reconciliation (SmartFire2)

Daily fire locations with Fuel Moisture and Fuel
fire size and type Loading Data

Smoke Modeling (BlueSky Framework)
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Daily smoke emissions
for each fire
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Methods — Modeling Chain

Contiguous U.S. and Alaska

Location
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Dates

Type

Size

SmartFire2 BlueSky Framework v3.5.1
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Methods — Modeling Chain

Hawall, Puerto Rico, Canada, Mexico

Version
Data Type | Model Used

Fire activity data SmartFire2 Version 2.0, Build 42022
Fuel loading FINN v1
As implemented in BlueSky
Fuel consumption FINN v1 Framework 3.5.1, revision
47693

Emissions FINN v1



Methods — Data Sources

Data Set Agency Coverage
National Oceanic and Satellite fire
Hazard Mapping System (HMS) Atmospheric detections
Administration (NOAA)
: National Wildfire —
Incident Status Summary (ICS-209) Coordinating Group Wildfire
U.S. Fish and Wildlife Service USFWS-managed
(USFWS) JHFUE lands
National Association of State
Foresters (NASF) NASF State-managed lands
Forest Service Activity Tracking USES Prescribed fires on
System (FACTS) Perimeters USFS-managed lands
Ccespeiie] MUMHAEEmS GeoMAC Group Wildfire perimeters

Coordination (GeoMAC) Perimeters

U.S. Department of the Interior (DOI) DOI Prescribed fires



Methods — Data Sources

Canada
Hazard Mapping System (HMS) NOAA EZEEICIE?)ESW
Nat.ional Fire Datqbase (NFDB) Canadian Forest Service Wildfire and.
perimeter and point data prescribed fires
Mexico
Hazard Mapping System (HMS) NOAA 32122:22:?

National Air and Space Satellite fire

MIDIRIS [Flefepois (MERTakl) Administration detections
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Methods — Data Sources

* Ancillary data sources (Contiguous U.S.
and Alaska)

— Fuel moisture data from the USFS Weather
nformation Management System

— Fuel Characteristic Classification System
(FCCS) fuel loading data
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Methods — Fire Activity Data

General quality control

 U.S.
— As in NEI 2014

 Mexico
— Fill HMS gaps with MODIS

e Canada
— Combine NFDB with HMS
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Results: 2015 Wildland Fire
Emissions Inventory Totals

Wildfire Area Burned (acres) 11.5 MM 11.0 MM 3.4 MM 259 MM
Prescribed Fire Area 74 MM 0.05 MM * 7.5 MM
Burned(acres)

Agricultural Fire Area Burned N 1.4 MM 0.6 MM 2.0 MM
(acres)

Total Area Burned (acres) 19.0 MM 12.4 MM 4 MM 35.3 MM
zivcl)lrc]j:)lre PM, ¢ Emissions 7 446,000 2 655,000 254,000 10,355,000
Pre;crlbed Fire PM, o 588,000 12,000 * 601,000
Emissions (tons)

Agr_lcgltural Fire PM, o 5 28.000 6,000 35,000
Emissions (tons)

Total PM, < Emissions (tons) 8,034,000 2,696,000 261,000 10,991,000

* No data are available
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Results: Emissions Density
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Results: U.S. Seasonality

Spring 2015 Summer 2015

Autumn 2015 Winter 2015

PM. s Emissions By State
Tons Per Square Mile

[ Joo0o0-005[  |o.06-0.10 [ 0.11-0.25 [ 0.26- 1.00 [ 1.01- 11.00

Spring: March, April,
and May

Summer: June, July,
and August

Autumn: September,
October, and
November

Winter: January,
February, and
December
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Results: Canada Seasonality

Spring 2015 Summer 2015

» Spring: March, April,
and May

 Summer: June, July,
and August

Autumn 2015 Winter 2015  Autumn: September,
< 7 ] October, and
November

» Winter: January,
February, and
December

4

PM: s Emissions By Province
Tons Per Square Mile

1 0.00-0.05 | 0.06-0.10 [0 0.11-0.25 [ 0.26 - 1.00 [ 1.01-4.16



Results: Mexico Seasonality

Spring 2015 Summer 2015
Autumn 2015 Winter 2015
PM.s Emissions By State
Tons Per Square Mile
0.00 - 0.05 0.06 - 0.10 | 0.11-0.25 [ 0.26 - 1.00 [ 1.01-3.490

Spring: March, April,
and May

Summer: June, July,
and August

Autumn: September,
October, and
November

Winter: January,
February, and
December
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Results: U.S. Type Monthly
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Canada Type Monthly

Results
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Type Monthly

ICO

Mex

Results
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Annual Comparison:
Contiguous United States
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Inventory Comparison: Canada

Globhal Fire Emissions Database 4.1s
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Inventory Comparison: Mexico

Globhal Fire Emissions Database 4.1s
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Conclusions

e 2015 WLF El is the first inventory for North
America created using the
Smartfire/BlueSky pathway

« Canada and Mexico make substantial
Impact on air quality in North America
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Uses of the 2015 Inventory

 Modeling platform development
 Plume rise research
* Exceptional event demonstrations

 In future, expanded air quality modeling
domain will include Canada and Mexico

 EPA air quality modeling (maybe)
« ORD CMAQ runs (maybe)

ooooooooooooooooooooo



Contact Us

Venkatesh Rao
Rao.Venkatesh@epa.gov

Nathan Pavlovic

npavlovic@sonomatech.om

ShihMing Huang

shuang@sonomatech.com

STi

Sonoma Technology, Inc.

Innovative Environmental Solutions

707.665.9900 sonomatech.com

@sonoma_tech

26



Additional Slides
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2015 Wildland Fire PM,, . Emission
Density In the United States
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2015 State Totals of Area Burned and

PM, . Emitted by Fire Type
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2015 Wildland Fire and Agricultural Fire
PM, . Emission Density in Canada
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2015 Wildland Fire and Agricultural Fire
PM, . Emission Density in Mexico
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