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OVERVIEW

HMS basics (sensors, coverage area, frequency, etc)

Fire detection — automated and manual
methods

Smoke detection — manual only
Smoke detection limitations
Smoke vs other aerosols (blowing dust, haze, SO2, etc)

NWS smoke forecast initialization



Daily analysis
Updated frequently




HAZARD MAPPING SYSTEM

 GOES-WEST GOES-EAST  NOAA-AVHRR MODIS

»HMS Incorporates 2 geostationary (GOES-East/West) and 7 polar

orbiting (Terra/Aqua and NOAA-15,18,19 and METOP-A/B)
» Over 200 looks per day In areas of overlap

»POES spacecraft provide 2 orbits/day in mid latitudes, more
frequent over Alaska/Canada

» Analysis performed year-round for contiguous US, Hawali
and Central America, seasonally for Alaska and Canada (> 7.5
million miles?),

» Central America Analysis performed by SMN
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MODIS Fire positions Received 24 hrs\@;{re 1/05/2‘6’1?‘?;)5’52

Automated fire detection algorithms are employed for
each of the sensors:

WildFire Automated Biomass Burning Algorithm (WF-ABBA) for
GOES

Fire Identification Mapping and Monitoring Algorithm (FIMMA) for
AVHRR

MOD214 product for MODIS



HAZARD MAPPING SYSTEM

Since we employ the automated algorithms why
have an analyst in the loop?



Automated products are quality controlled for false detections
and fires added that the algorithms have not detected




. - "B "
L] . . ...
1 - X | T " z --
1 e o a nil® g
"B "u o ',
-l . ) ll - = -l- -l- —l d
] = * ll‘ i ﬂhl
E = - uﬂl-- | -n-
’ ] o e " -I .
L -‘-r Lok » b
c " ..--.wf..
.y - A
N LR -
ol 5 . . V
- L ‘
o (A P » %
L - uE o
n | . L ] -l-llu . "
T 1 L
"y " e
- ll [ L]
H L g CLI
~ % .
n l- -ll-I . o,
- -.h. N sy
] ll-f-- L l- o . I - n
ll | -f - L]
-- 1
‘ L]
1 L |
U - []
» -- oL 3 '
" a® B [
’ - . ull ]
1 lﬂ R '
e -- -h = A
] ll- E L] [ ] o
n ak i L s
L T A £
L] o -I
L] I‘ o n
1. . g%
n : .I.
- L .
A L - -i- =
" - - ] . L]
.- - LI "
T a
I- L] L]
l i a .- lll
= . '-- --i-
. an b --
;T8
[ L [
. = . sy
d Ll ol
[

<
o 2
< =

14



STATISTICAL RESULTS

Sensor POD vs. Fire Size over South Carolina
1/26/07 — 6/30/09
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7/ Day AVHRR Animation of Southern
California Fires in Oct 2003

DOO1 NOARA-16 3 24 OCT B3297 212159



HAZARD MAPPING SYSTEM

SMOKE PLUMES ARE ALL MANUALLY DRAWN

# Analysts specify a smoke concentration for each plume
outlined - 5, 16 or 27 pg/ms3 for light, medium and
thick smoke

i Determination of smoke concentration values are aided

by the GOES Aerosol and Smoke Product (GASP)
# The value represents the mid-point in a range of value

# Time of plume is included with metadata



HAZARD MAPPING SYSTEM

GOES-12 VISIBLE IMAGE
16 April 2007 21457

represents analyzed fire location




SMOKE DETECTION USING VISIBLE BAND IMAGERY:
Sun/Satellite Viewing Geometry Makes the Difference

GOES-WEST: BEST FOR VIEWING SMOKE IN MORNING
GOES-EAST: BEST FOR VIEWING SMOKE IN EVENING

_ GOES.WEST 13 APR[‘L!264?1523_” GOES-EAST
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Disclaimer: Location accuracy of fires may be off by

several miles. Please see FAQ for details.
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Disclaimer: Location accuracy of fires may be off by

several miles. Please see FAQ for details.
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Extensive burning in previous days likely
contributed substantially to lower air quality




HAZARD MAPPING SYSTEM

AEROSOLS

ol Optical Depth  17:45UTC

AOD
value > g

Smoke concentration value (pug/m?)



HAZARD MAPPING SYSTEM

Limitations of GASP (and analyst drawn contours):

There 1s no vertical structure

Due to dependence on visible imagery, only available
during daylight

Clouds hinder detection

GASP does not distinguish between aerosol types —
analysts attempt to
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(a) dust storm

(b) dense smoke

(c) moderate smoke
(d) sea surface feature
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BLOWING

DUST

Wednesday, November 30, 2011

DESCRIPTIVE TEXT NARRATIVE FOR SMOKE/DUST
OBSERVED IN SATELLITE IMAGERY THROUGH 0045Z
December 1, 2011

California/Nevada: A rather significant blowing dust event
began during the afternoon and continued through sunset
across portions of southern Nevada and central and southern
California. Moderately dense to even locally dense blowing
dust originated from several point sources over central and
south central Nevada and east central California. The dust
moved in a southerly direction into southern Nevada (just
west of Las Vegas) and southeastern CA (between Bishop
and the desert region of southeastern CA). Thinner density
blowing dust was visible moving to the south originating from
sources just west of Merced, CA and spreading southward to
near Bakersfield, CA. More thin density blowing dust
originated from near Palmdale, CA and moved to the east into
the desert region of southeastern CA.
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¢ I - DON’T ALWAYS KNOW WHAT IT IS OR WHERE IT COMES
R W/ rrom

«§ - USE AEROSOL TRANSPORT MODELS (NASA/NRL),
AR SMOG BLOG, LIST SERVE, ETC TO AID IN DETERMINING
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HAZARD MAPPING SYSTEM

Even short duration fires with limited smoke can
produce regionally significant emissions under
the right atmospheric conditions and with a large
number of fires



HAZARD MAPPING SYSTEM

Large number of agricultural/prescribed burns




HAZARD MAPPING SYSTEM
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CALIPSO AND GROUND LIDAR CAN HELP
WITH HEIGHT DETERMINATION
AND AEROSOL SPECIATION...
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532 nm Total Attenuated Backscatter, km' sr’ UTC: 2011-06-27 19:20:39.8 to 2011-06-27 19:34:08.5 Version: 3.01 Nominal Daytime

Lat 31.09 T72.47 77.51
Lon -89.06 -101.25 -106.26 -114.03 -127.77

Altitude, km
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Vertical Feature Mask UTC: 2011-06-27 19:20:39.8 to 2011-06-27 19:34:08.5 Version: 3.01 Nominal Daytime
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Lat 31.09 37.11 43.16 49.18 61.06 T2.43 T7.51
Lon -89.06 -90.75 -92.67 -94.9 -101.22 -106.21 -113.96 -127.77
1 = clear 2 cloud 3 = aerosol 4 stratosphe subsurface 7= totally attenuated L = low/no confidence

Altitude, km




ELF 532 nm Total Attenuated Backscatter [km'1 sr'1]
25-Sep-2012 13:22 - 25-Sep-2012 17:42 (UTC)
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Disclaimer: Location accuracy of fires may be off by
several miles. Please see FAQ for details.

GOOD CROSS VALIDATION
BETWEEN SATELLITE AND UMBC
ELF LIDAR FOR LARGE SCALE
CONTINENTAL SMOKE EVENT ON
SEP 25 2012

Google earth



HAZARD MAPPING SYSTEM

Analyst input to the HYDbrid Single-Particle Lagrangian
Integrated Trajectory (HYSPLIT) Model which is used in the
National Weather Service (NWS) Air Quality Forecast:

i Locations of smoke emitting fires

# Each point represents 1 square km

¢ Start time and duration of smoke emissions



HAZARD MAPPING SYSTEM
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Note the differences
In the smoke plumes:

Start times
Smoke density
Amount of smoke

Dynamics within
plume



Air Quality Forecast Guidance - CONUS Area

Daily View Point Data

\Page Hel

Go to Region Click On Map To Zoom In
Mouse over or click on the table below to .

change the guidance image.
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PRODUCT ACCESS

) Hazard Mapping System Fire and Smoke Product - Satellite Services Division - Office of Satellite Data Processing and Distribution - Mozilla Firefox

P honey praiie fire - Google Search

»- c|| . honey prairie fire

NEW FIRE webpage €I Tab Getting Started with entre for Austra, SSAL SHyMet & Training Hotl

/ NOAA / NESDIS / OSDPD

Search OSDPD
Hazard Mapping System Fire and Smoke Product

Current HMS Analysis

Click to view

NESDIS Products

www.osdpd.noaa.gov/ml/land/hms?tm

Includes links to

archived products automated algorithms

GIS page smoke forecasts

near real time imagery manual quality controlled
analysis



GOOGLE EARTH KML DISPLAY

(NOTE — SMOKE DENSITY COLOR DOES NOT MATCH LEGEND)

FizeRPoints Lightysmoke
MediumfSmoke) Heavydismoke

Disclaimer: Location accuracy of fires may be off by
several miles. Please see FAQ for details.
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THANK YOU

QUESTIONS OR COMMENTS?



