Who’s Smoke Is It, Anyway?

Robert Elleman  EPA Region 10




The Set-Up

I’m here to tell you what you already know

But from the perspective of a meteorologist

The points

1
2
3.
4. An effective management plan combines real-time

. That smoke i1s ours. We all own it.

It can end up anywhere.
Meteorological forecast tools are useful but have a limit.

decisions and long-term strategies



Siberian Smoke may 27, 2003

Roy Woods, CIRPAS



Siberian Smoke Around the World
June 2, 2003
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Presentation Notes
Figure 1. NAAPS model aerosol optical depth (AOD) for June 2, 2003, 12 GMT for the smoke component. The enhanced AOD over western North America originated from the Siberia fires located near 50°N 110°E. 




B&B Complex Fire
September 4, 2003
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http://www.nasa.gov/centers/goddard/news/topstory/2003/0905complexfire_prt.htm
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Presentation Notes
The B & B Complex Fire in Deschutes National Forest reached over 60,000 acres September 4, 2003. This complex of the Bear Butte and Booth fires located 14 miles west of Sisters is 40 percent contained, 
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e Use as example
— Regional nature

— Interaction with
meteorology

— Usefulness and limits
of forecast tools
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Case Study:
ldaho Fires, July-Sept 2007

e Burned for most of the summer
e Spent most of their time affecting Montana

e Some widespread impact in Idaho pop. centers
— August 1-3
— August 14-16
— September 5-6
— September 10-15



Fire Impacts on Idaho

Date Site Name 24-hr Avg
8/1/2007 Boise Mountain View 33
8/2/2007 Boise Mountain View 33
8/2/2007 Salmon 23
8/3/2007 Boise Mountain View 24
8/3/2007 Salmon 23
8/14/2007 Kamiah 22
8/14/2007 Salmon 128
8/15/2007  Grangeville 32
8/15/2007 Kamiah 32
8/15/2007 Reubens 21
8/15/2007 Salmon 61
8/16/2007  Grangeville 88
8/16/2007 Kamiah 36
8/16/2007 Reubens 27
8/16/2007 Salmon 21
9/5/2007 Boise Mountain View 29
9/6/2007 Boise Mountain View 40
9/6/2007 Idaho Falls 27
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Fire Impacts
on OR /WA

Date Site Name 24-hr Avg
9/10/2007 Baker City 18
9/10/2007  John Day 21
9/10/2007 La Grande 16
9/11/2007 Baker City 26
9/11/2007 Beaverton 20
9/11/2007 Burns 16
9/11/2007  Enterprise 19
9/11/2007  John Day 22
9/11/2007 La Grande 25
9/14/2007 Baker City 18
9/14/2007  Enterprise 38
9/14/2007 La Grande 15
9/15/2007 Baker City 20
9/15/2007  Enterprise 35
9/15/2007 La Grande 16

Date Site Name 24-hr Avg
9/11/2007 Lacrosse 16
9/11/2007  Pullman 23
9/11/2007  Spokane (Ferry) 16
9/11/2007  Toppenish 16
9/11/2007 Walla Walla 17
9/12/2007  Spokane (Ferry) 18
9/12/2007  Toppenish 17
9/13/2007  Ellensburg 30
9/13/2007 Moses Lake 22
9/13/2007  Puyallup 15
9/13/2007  Seattle (Duwamish) 19
9/13/2007  Seattle (Olive) 17
9/13/2007 Tacoma (Alexander) 20
9/13/2007 Yakima 33
9/14/2007  Ellensburg 18
9/14/2007 Kennewick 19
9/14/2007 Moses Lake 30
9/14/2007  Spokane (Ferry) 16
9/14/2007  Starbuck 16
9/14/2007 Walla Walla 18
9/14/2007  Yakima 28
9/15/2007  Spokane (Monroe) 16




Phases of the 9/11-9/15 Episode

1. Pre-episode
— Smoke going east before Sept 8
2. 1StHit
— Smoke going SW Sept 8-9
— Impacts populations Sept 10-11
3. Reprieve
— Smoke going east Sept 11-12
4, 2M Hit
— Smoke going SW, W, NW Sept 13-15
— Impacts populations Sept 13-15



Pre-episode: Sept 7
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Pre-episode: Sept 7

Source * at 4491 N 11558 W

Meters AGL
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Job ID: 358934 Job Start: Fri Apr 4 175429 GMT 2008

Source 1 lat.; 44 91

lon. -115.

8 height 1000 m AGL




Pre-Episode: Sept 7, 12 PM

Prescribed Fire & Wildfire Simulation

MiAS Forecast: 2007090700
Pri2.5 (NAAGQS = 65 micrograms/im™3, 2dhr avq)
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http://www.atmos.washington.edu/~ovens/loops/wxloop.cgi?/home/disk/user_www/rob/r10/bluesky/loop+all


1St Hit: Sept 8-9
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1St Hit: Sept 8-9

Source * at 4491 N 11558 W

Meters AGL
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Job ID: 358956

Source 1

lat.; 44 .91

lon.:.-11558

Job Start: Fri Apr 4181217 GMT 2008

height: 1000 m AGL




15t Hit: Sept 9, 12 PM

Prescribed Fire & Wildfire Simulation

kMiAS Forecast: 2007090900
Pr2.5 (NAAQGS = 65 microgramsim™3, 2dhr avq)
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September 9,2007 12:00:00 (P3T) ?
Min= 0.00 at (1,1), Max= 27.45 at (62,50) 10 m/s
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Sept 11-12
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Reprieve: Sept11-12

at 4491 N 11558 W

Source %

Meters AGL
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Job Start: Fri Apr 4 18:43.09 GMT 2008

height: 1000 m AGL




Reprieve: Sept 12, 12 AM

Prescribed Fire & Wildfire Simulation

kM5 Forecast: 2007091100
Pr2.5 (NAAQGS = 65 microgramsim™3, 2dhr avq)
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Min= 0.00 at (139,119), Max= 65.21 at(153,54) 10 m/s
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http://www.atmos.washington.edu/~ovens/loops/wxloop.cgi?/home/disk/user_www/rob/r10/bluesky/loop+all


How good was the forecast?

« Example of the reprieve forecast
— 9/10 4 AM PST

e 700 mb wind up to 72 hours In forecast



“Truth” for 9/10 4 AM PST

UW MMS—GIFE 12k Domain Init: 12 UTC Mon 10 Sep 07
Fegt: O h Valid: 12 UTC Mon 10 Sep 07 (05 PDT Mon 10 Sep 0F)
Temperaturse at Y00mb ("C)
Geopotential Height at 700mb (m)
¥ind at 700mb (full barb = 10ktis)
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http://www.atmos.washington.edu/~ovens/loops/wxloop.cgi?/home/disk/user_www/rob/r10/mm5/700mb/hit1_end+all

http://www.atmos.washington.edu/~ovens/loops/wxloop.cgi?/home/disk/user_www/rob/r10/mm5/700mb/hit1_end+all
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/2 Hour Forecast for 9/10 4 AM

PST

a

50

40

UW MM5—GFS 12km Domain Init: 12 UTC Fri 07 Sep

Fest: V28 h Yalid: 12 UTC Mon 10 Sep 07 (05 PDT Mon 10 Sep 07)
Temperature at 700mb (°C)
Geopotential Height at 700mb (m)
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60 Hour Forecast for 9/10 4 AM

PST
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How good was the forecast?

« Example of the reprieve forecast
— 9/10 4 AM PST

e 700 mb wind up to 72 hours In forecast

o Large scale forecast was adequate 2+ days In
advance
— Not always the case but often

— Problem is the mesoscale forecast and boundary
layer physics



Sept 13-15

Hit:

2nd




Source x at 4491 N 11558

Meters AGL
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2"d Hit: Sept 13-15
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Job |D: 359252 Job Start: Fri Apr 4 18:48:06 GMT 2008
Source 1 lat.; 4491 lon..-11558 height 1000 m AGL




2"d Hit: Sept 14, 12 AM

Prescribed Fire & Wildfire Simulation

mMiS Forecast: 2007091300
Pri2.5 (NAAGQS = 685 micrograms/im™3, 24dhr Ewg]
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2"d Hit: Sept 15, 12 AM

Prescribed Fire & Wildfire Simulation

kM5 Forecast: 2007091400
Pr2.5 (NAAQGS = 65 microgramsim™3, 2dhr avq)
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Min= 0.00 at(1,1), Max= 429.44 at (96,56) 10 m/s
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BlueSky Animation
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Forecasting Challenge:
Seattle 9/11-9/13

— Seattle Duwamish Valley - 1hr
= Seattle Olive & Boren - 1hr

Clean
Chehalis Gap

Sep 14
©2008 Pugst Sound Cl=an fir Sg=ncy
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Seattle: 9/11 12AM to 9/13 8PM, ~10 microgram. Other impacts on 9/4, and other dates.

Smaller impact on Portland – just a couple micrograms

9/11: stratus on coast

9/12: stratus in WWA, burns off by 3PM

9/13: stratus in WWA, burns off by 1PM in Seattle

9/14: stratus in WWA all day


Forecasting Challenges

e Boundary layer physics
— Mixing pollution from above
— Mixing clean air from above

e Mesoscale wind patterns
— Sea breeze
— Columbia River gap flow
— Nighttime drainage flows

e Important to understand strengths / weaknesses
— Takes experience
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Seattle: 9/11 12AM to 9/13 8PM, ~10 microgram. Other impacts on 9/4, and other dates.

Smaller impact on Portland – just a couple micrograms

9/11: stratus on coast

9/12: stratus in WWA, burns off by 3PM

9/13: stratus in WWA, burns off by 1PM in Seattle

9/14: stratus in WWA all day


Conclusion

We all own the smoke
It can end up anywhere

Meteorological forecast tools are useful but
have a limit

An effective management plan combines real-
time decisions and long-term strategies



Forecasting Challenge:
Seattle 9/11-9/13
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Seattle: 9/11 12AM to 9/13 8PM, ~10 microgram. Other impacts on 9/4, and other dates.

Smaller impact on Portland – just a couple micrograms


Agrlcultural Flres March 20, 2003
W A =, ;‘ 1

i

=i
T
-i‘.r




Smoke from Space

GOES-HEST 1KHM VISIBLE 20070913 1500 UTC (U of Wash Atm Sci)
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