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Overview

e Smoke Forecasting Systems
— Details of the BlueSky Smoke Modeling Framework

— Others: NOAA, HBRR-Smoke, AIRPACT, Canada




http://www.airfire.org/data/bluesky-daily/

SmOke http://lar.wsu.edu/airpact/

FO reca Sti ng https://rapidrefresh.noaa.gov/hrrr/
HRRRsmoke/
Systems

http://www.nws.noaa.gov/airquality/
ww.shtml

https://weather.gc.ca/firework/index e.html

v

.:_F\ttp://ﬁresmoke.ca/

i

“Picking a model of choice for the day is a little like speed-dating: too little time/information
- to make up the mind leading to regrets by the end of the date/shift.”

- Wes Adkins, Meteorologist, National Weather Service, Juneau, AK



BlueSky Smoke Modeling Framework
Components to Calculating Fire Emissions
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Tailored Smoke Predictions Delivered to
Incident Management Teams

e Domains ‘
— 2-km CA/NV e L
— 6-km Western US ; £t
— 1.33-km WA/ID =T
— 4-km PNW

— 12-km CONUS | |owses |
— 12-km Alaska cvercomm
— 3-km CONUS

— 1.8-km AZ/NM
— 1-km FW (moveable)

* Partnerships: NWS, * HYSPLIT —Primary

near-surface 1-hr
UW, DRI, UofA PM2.5



Tailored Smoke Predictions Delivered
to Incident Management Teams
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Tools for Wildfire and Rx Fire Smoke
https://tools.airfire.org/

Wildland Fire / Air Quality Tools

This page provides links to the most recent versions of tools produced by the U.S. Forest Service PNW Research Station's
Pacific Wildland Fire Sciences Laboratory in support of wildland fire operations.

REAL TIME SMOKE TOOLS

LS s

S 2
e

PM2.5 Monitoring BlueSky Daily Run Viewer BlueSky Playground

Aggregated ground monitoring information More info Visualize daily smoke forecasts More info Customized emissions and dispersion modeling More



Northwest http://www.airfire.org/data/bluesky-daily/

Uses meteorological forecast data from the NWRMC regional model runs and NWS Fire Weather Domains
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Alaska:

Uses meteorological forecast data from the National Weéther Service model runs and NWS Fire Weather Domains
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Alaska 12-km .Y 2 Yo A S ! v Sy e

/
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in red.

Website shows status of current runs



Daily BlueSky Production Runs

12/10/2017 Satellite Fire Detections & PM2.5, 6-km
http://www.airfire.org/data/bluesky-daily/

WesternUS 6km 72hrs BlueSky Daily Run initialized at 2017-12-10 00Z and run for 71hours
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AIRPACT — Northwest

Air-quality forecasting for the Pacific Northwest
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NOAA HRRR-Smoke
(High Resolution Rapid Refresh)
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HRRR-Smoke Near-Surface PM2.5
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= NOAA HRRR-Smoke

Integrated PM2.5 0

Satellite Experimental forecast, use at your own risk.
lobal Infrared CANADA
HRRR
_Edmonton
‘ertically Integrated Smoke
L J
ear Surface Smoke
Calgary
Detection: £
i o @ _Regina
A S TN T A S Winnipeg
Forecast: | 2017-12-19T12:00:00Z % |
[Vancouver
Seattie
| Quebec
\Portland Ottawa Montreal
Minneapolis i £ \
Toronto
Milwaukee  Grand Rapids chester
T G Albany
- “;Detroit Boston
:Chlcago Clevéland &Providence
SaltLak ! 2
City. New York
o Pittsburgh o
vee UNITED Indianapolis ,Columbus _Philadelphia
] Kansas City n n Cincinnati %
o > o Washington
Sacramento Stlouis & 9
5 n 4 jille
San Francisco Richmond
Fresno Morfolk
La L Nashville Knoxvile Green 3
Oklahoma City 1 o Raleigh
Q9 Memphis 5 V)
3 Greeryille- © Charlotte
s Anga o
Bimincham Atlanta
San Diego, Dallas
HTijue,
,El Paso
Austin N & Jacksonville
1 = New Oreans ¢
San Antonio onptal .
Hermosillo [+

Chihuahua ™ Orando

o Tampa

Miami

Torreon Monterrey
Culiacan
MEXICO
San Luis

Potosi

Leon -
Guadalajara  © querétaro !Memla
= 3 Ecatepec
de Morelos
Puebla Port-au-
Priice Santo Domingo  SanJuan

Mexico City &

Kingston



@ MTUE Qg LD LV L4o/ > >
v National Digital Guidance Database & :
12z model run Graphic created-May 16 12:28PM EDT Wiy et

. Mouse over or click on the times below to change the above graphic.
a O n a 1 Hour Average Ozone Concentration:
| 3pm | 4pm | 5pm | 6pm | 7pm | 8pm | 9pm | 10pm | 11pm | 12am | 1am | 2am |
Weather Service

e HYSPLIT
 CMAQ

e Ozone, PM2.5
e 12-km

Additional Air Quality Forecast Guidance

1-Hr Average Ozone 1-Hr Average Ozone , 1-Hr Average Ozone

Surface Smoke

[ R o
N
* 84-hours e
° Vertical Smoke Integration Vertical Smoke Integration

Pl
\ “\

Emissions




National Weather Service Fire

e 007,067,127, 187
e 36-hr
e Custom BlueSky Runs - 2-hr setup

e Meteorological Products available
with the NWS 1km Domains

http://www.emc.ncep.noaa.gov/mmb/
mmbpll/firewx/

TR
‘ . BlueSky Daily Runs*

4 Production Run Status Custom Run Status Viewer
(v1.1 beta)

Configuration of all runs: SmartFire2 and BlueSky Framework version 3.5.1 with HYSPLIT v4.9.
The current date and time in UTC is: 20170516 19:32 Z. (All times listed in UTC.)

Run Starts Today Yesterday Avalil

(20170516) (20170515) KMZs
Custom Runs
Uses metecrological forecast data from the various domains
Pinal Wildfire, FireWx 1-km (Arizona l today) X A
36-hr forecast, NWS 1-km met ( ) 062 MAP I KMz MAPI KMz M ‘M

* Actual timing will vary depending on the number of fires modeled and other factors
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BlueSky Canada
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Smoke Monitoring Tool (Permanent and
Temporary Monitors)
https://tools.airfire.org/

Wildland Fire / Air Quality Tools

This page provides links to the most recent versions of tools produced by the U.S. Forest Service PNW Research Station's
Pacific Wildland Fire Sciences Laboratory in support of wildland fire operations.

REAL TIME SMOKE TOOLS
R 4

PM2.5 Monitoring BlueSky Daily Run Viewer BlueSky Playground

Aggregated ground monitoring information More info Visualize daily smoke forecasts More info Customized emissions and dispersion modeling More



Monitoring Data Tool —

Real-time PM2.5

Permanent and Temporary Monitors
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Monitoring Data Tool — Real-time PM2.5
Permanent and Temporary Monitors
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Monitoring Data Tool — Real-time PM2.5
Permanent and Temporary Monitors
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Monitoring Data Tool — Real-time PM2.5
Permanent and Temporary Monitors
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Infusing Satellite Data into Environmental Applications (IDEAS)
https://www.star.nesdis.noaa.gov/smcd/spb/aq/

Enhanced Infusing Satellite Data into Environmental Applications
(elDEAS)
https://www.star.nesdis.noaa.gov/smcd/spb/aqg/eidea/index.php

GOES-16
http://rammb-slider.cira.colostate.edu/

NASA Worldview
https://worldview.earthdata.nasa.gov/

Stay tuned for more
— GOES-16 Launched 11/2016 — in GOES East Position
— NOAA-20 Launched 11/18/2017
— GOES-S Launched 03/2018 — will be GOES-17 in GOES-West Position
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Enhanced Infusing Satellite Data for
Environmental Applications (eIDEAS)

enhanced Infusing satellite
Data into Environmental

Applications

Select Date

Home
VIIRS RGB and smoke/fire products 20170904 jialectories
Product Description 3-day Movies
Smoke mask FRP (MW) PM; s (ug/m') A0T Documents &
c — S = Dat:
= <100+ 100500 e soo-lo0 HEEETTT TTUNNNNNNNNNENEEE $ EEEEESSTWS 484849442 aas i

@ 1000-1500 @®>1500 0 20 40 60 80 100 00 02 04 06 08 10 External Links

HMS
IDEA

4 eIDEA-AK
VIIRS Cal/Val

AQPG

Select smoke
products

Smoke Mask
AOT

Satellite Derived
PM2.5

RGB Opacity

Smoke Products
Opacity

Toggle
AIRNOW PM2.5

Fire Radiative
Power

County
Labels

Save Image

Known Issues

" §r
»
ATAMAULIBAS
P

2 Oy

Terms of Use:



Last Updated AIRSIS: 20:13 on 09/04 WRCC: 20:17 on 09/04 AirNow: 20:27 on 09/04

W, e 3
Map Satellite B C, ONTARIO ::

@ onA O
4 NEW MEXICO o :
& AN | (X
| & = ~ *enon TN
GO gle . YEXA‘ Map data ©2017 Go?gle, INEGlp,CTr':e‘r,r;;sof Use



9/4/2017
13:00 PDT

e BlueSky

e Global
Forecast

System
(GFS)

e Column
Average




-. Ll e
N 3 £
X
" | ) . . Y
: Ad H Y
" \
. n pA)
AN T
N Al
[\ : ﬂ,t 1 ..l
! Sl o N g
r;.'. ,.4, & rA:- s —
v .,\, L b
il (4 -

5% v N . : \\
= ) J J\ %
—— L8g%/ s 4

~ : ir / . ' ’
\ y y ?\;\
- | YoV
s 4 \, “ Py
. ....\.s. 5
N \ ..\\N »

-~
\
\ f
'
- 2 — .
f* L —
A 5 \ ,
P g v
$5 2
/ . ~ ey I
Al 3 - \ -
. A
) s n - : .
' \
o ¢ b . -
; =
- . 5 -

Putting




Carlton Complex
Washington State 2014
250,000 acres
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Carlton
Complex
August 2014

Washington Smoke Blog

On this gorgeous, clear day with no
smoke, let's take a look at the
differences between two air quality
monitors located less than 9 miles
apart in the same Methow Valley.
The blue graphs indicate 1-hr average
concentrations of PM2.5 while the
red data points are 24-hr averages.
Note that while the 24-hr values
trended rather similar for the two
sites (expected as they are spatially
close) the peak 1-hr values differed
greatly!

Posted by Mike Broughton, FWS, ARA
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Carlton Complex, 8/4/2014 6am, 1.33
km Domain
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Carlton Complex, 8/4/2014 6am, 12
km Domain
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ildland Fire Air Quality Response Program e Air Resource

Advisors

 Deployed to Incident
ks Management Teams
oke.net; & Geographic Area
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Air Resource Advisors
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Outlook for Pier Fire Daily AQI Forecast for Sep 12, 2017

Smoke outlook Smoke: Today's weather will be characterized by instability 1
for next 2 days in the atmosphere providing good dispersion conditions. King_s Canyon &".53
Smoke from today's planned aerial ignitions is expected to National Pa’Manzanar
loft high and move north. Bishop may see impacts this Grant Grove ., "¢ ove indepeggaoce
afternoon with possible Moderate conditions through Plnehursfo
tonight. Communities along western foothills should Longgine
1'2 pageS generally see clearing this evening. U'Giant Forest Lone Pine “

jlg K
Fire: Aerial firing is expected to begin generally south of Ricaorhict 4

the Black Mountain/Solo Peak ridge line today. Fuels in that Thf“ﬂ vers o'anc"ama e
A| med for area range from dense forests with dead standing trees at Tulare ‘
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Smoke Blogs

Aug 14, 2017 — Sep 12, 2017
" Pageviews today 5,512
e Jes yesterday 10,543
B 1000 || Pageviews: 144,00
I T\ Pageviews last month 599,337
- /‘" i Pageviews all time history 2,239,743
Followers 7
e http://wasmoke.blogspot.com/
e http://oregonsmoke.blogspot.com/
e http://californiasmokeinfo.blogspot.com/
e http://idsmoke.blogspot.com/

Figure: Janice Peterson



BlueSky Playground https://tools.airfire.org
Do your own Smoke Modeling

@
playground 2.0 beta Home | My Emissions | My Dispersions | Feedback | Help | Credits Logged in as susan | Log Out

Home » My Emissions » tst (Broadcast)

’ Size and Location ! ’ Fuels ‘ ’ Moisture‘ J Consumption’ ’Timing ‘ ’ Emissions t [ Notes '

Dally Size (growth) in acres [ : ok | Latitude
;II Hiterroot ‘ 45
Day 1 b rgd. Mationd Longitude
500 is Natcna ko -115
‘ Forest Beaverhead |
Total Size: 500 acres | BIT TERROOT RANGE i |
i ‘
‘ > Payette Sdmon
N3 7, Nahion al National |
I Z Foreg Forast
| i S |
4"/." 1 A ‘
ER" o ud
\
1 N_S Challis
| National ‘
| Feorast ‘
\ \
| IDAKO ‘
| Boisa
‘ Naucnd _ m
MY, Ohremste gl Tl CREETTCC IR e W
View Totals Fuels and Emissions per Acre Diurnal Profile of % Total Consumption = Day 1
35 0.3 6 -
. percent
e - 5 v
30 0. =
of total 4
25 ;
Ann PM consumption E
tons/acre U 0.2 3
15 0.15 tons/acre 1
10 0.1 0 _ ! :
0 4 8 12 16 20
5 0.05
" Fuel Consumed GHGs  PM25 PMIO W Faming Smoldering and Residual




"

noAR e Ajr Resources Laboratony? - i«

g¢#Advanc mo dScienceantéchnology throu esear
A ancipg Aimos e SEngaging oo throiaigResearg
. - : . - > ‘4 Y j " o ", . o .
— ) - e : o ..

=ARL Home
mHYSPLIT Model
§READY
» READY News
nTransport & Dispersion
»Get/Run HYSPLIT >>

HYSPLIT Trajectories

e Parcel of Air Travels in the HYSPLIT.oh
Wind Field o

e Same Trajectory for a 50
acre burn as a 500 acre
burn

e Simulate Effect of Plume
Rise
e Spot Weather Forecasts

https://ready.arl.noaa.gov/




HYSPLIT
Trajectory
Example

Source » at 46.10 N 121.40W

NOAA HYSPLIT MODEL
Forward trajectories starting at 1700 UTC 22 Aug 15
HRRR Meteorological Data

[
> N4
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Job ID: 111386 Job Start: Fri Feb 2 23:01:25 UTC 2018

Source 1 lat.: 46.100000 lon.: -121.400000 hgts: 50, 500, 2000 m AGL

Trajectory Direction: Forward  Duration: 24 hrs
Vertical Motion Calculation Method: Model Vertical Velocity
Meteorology: 1200Z 22 Aug 2015 - HRRR
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