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Mike's Place\
(75km from ABoM)

Image: from MTSAT-2 (JMA) Image: from Google Earth Image: from Mike's wife, Deb

Mike Lives on the beautiful Mornington Peninsula and works in Docklands (Melbourne)

Mike has worked for the Australian Bureau of Meteorology for over 41 years!

Mike has also been a volunteer firefighter with the Country Fire Authority for over 36 Years!
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The Bureau has been ingesting satellite data since 25 December 1963 (Mainly
photographic imagery)

Geostationary Meteorological Satellite made available (GMS-1 from Japan
Meteorological Agency) in 1977

First LEO Satellite received by the Bureau which had more than two channels
(Vis and IR) was NOAA-8 in 1983

McIDAS (SSEC) introduced within the Bureau in 1987 providing the ability to
manipulate satellite data

First operational use of Weather Satellites for bushfire monitoring in 1997
Ad hoc approach to hot spot monitoring for the fire agencies
Partnership with Geoscience Australia to provide data for "Sentinel"

Himawari 8 — ten minute data, 16 channels, better spatial resolution (2km)
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NOAA-8 (1983)

First satellite ingested by the Bureau with AVHRR instrument

Detailed characteristics:
Central wavelength

0.615 um
0.912 um
3.74 um

Spectral interval

0.55 - 0.68 pm
0.725 - 1.10 pum
3.55 - 3.93 pym

SNR or NEAT @
specified input

9 @ 0.5 % albedo
9 @ 0.5 % albedo
0.12 K @ 300 K

11.0 pm

10.5 - 11.5 pm

0.12 K @ 300 K



Why 3.5um channel?
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3.9 um channel
spectral
coverage

Earth emitted
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Why 3.5um channel?
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3.9 um channel
spectral coverage
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3.5um vs 10.5um channel
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3.5um vs 10.5um channel
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;Mt Bogong

Mt Beauty

Alpine National Park °
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Typical Wilderness Area - Mt Beauty
st G (NE Victoria - Dry sclerophyll forest)
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Typical Wilderness Area - Mt Bogong
Austraian Governmens (NE Victoria - Dry sclerophyll forests)
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Typical Wilderness Area
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» Five deadliest Australia bushfires on record

» Bushfires are ranked according to the number of fatalities.

a bk WD E

Black Saturday (VIC), 7-8 Feb 2009 - 173 fatalities

Ash Wednesday (VIC, SA), 16-18 Feb 1983 — 75 fatalities
Black Friday (VIC), 13-20 Jan 1939 — 71 fatalities

Black Tuesday (TAS), 7 Feb. 1967 — 62 fatalities

Gippsland fires and Black Sunday (VIC), 1 February-10
March 1926 — 60 fatalities
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Photo :taken by Jake Valance of Bushfire at Kinglake (HeraldSun Readers witness gallery)



Urban Rural Interface
Australian Government Canberra Fires (2003)

Bureau of Meteorology




Urban Rural Interface
Australian Government Canberra Fires (2003)
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Worst Fire Day in SE Australia's History
Australan Governmens 16 February 1983
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R GMS-5 2330 UTC 15 Feb 1983 - 11.0 pm .
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m GMS-5 0230 UTC 16 Feb 1983 - 11.0 pum |

20002 GMS-5 2 16 FEB 232047 Q023100 06631 0616 O1 . 33



R GMS-5 0530 UTC 16 Feb 1983 - 11.0 pm '

Mount Macedon Fire

L
PEE3 GMS-5 2 16 FEB 83047 053100 06635 061,70 B1.33



K GMS-5 0830 UTC 16 Feb 1983 - 11.0 pm

40004 GMS-5 2 16 FEB 33047 082700 06635 061,76 B1.33




Worst Fire Day In SE Australia’s History
Austratian Governseot 7 February 2009

Bureau of Meteorology
T B e 1 " & . T
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MSL Analysis (hPa)
Valid: 0000 UTC OF Fek 2005
11AM EDT G7 fFek 2005




Black Saturday MTSAT-1R (0.55um)
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Black Saturday MTSAT-1R (6.7um)
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Black Saturday MTSAT-1R (10.5um)
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Black Saturday MTSAT-1R (3.7um)
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Black Saturday MTSAT-1R (6.7um)
At Governmens 7 Feb 2009 - 09:30 UTC
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Black Saturday MTSAT-1R (10.5um)
Ausratan Governmen 7 Feb 2009 - 09:30 UTC
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Black Saturday MTSAT-1R (3.7um)
Australan Governmen 7 Feb 2009 - 09:30 UTC
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10001 MTSAT-1R SE o] 25 McIDRS



Black Saturday 7 Feb 2009
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THURSDAY 5 FEBRUARY 2009
Forest Fire Danger Rating (FFDR)

Grassland Fire Danger Rating (GFDR)

I MODERATELOW N WIND DIRECTION

¥ MODERATELOW g WIND DIRECTION

HIGH HIGH
LIGHTNING
B very HiGH ég HIGHTHNING B veRY HIGH §
B exreME B exTreEME

Wind change
approx 11AM

washes out at
fooffills
Fire Danger = SO
Generally reaches exireme across the north due to hot drier - Tf_,;__' Iasz’ ™
conditions inland ahead of the weak trough. Note, north of o iy ,Hf,awfff",#
the Divide and through central areas the peak in GFDI may . ! o ‘&;(‘

occur late moming fearly afternoon - just before maximum ;bli\\ :

temperature time. “‘ﬂ..:a__ S LN
NEERN

Lightning 1,,, = \ )

Lowest chance day for thunderstorms - any convection is i ;7

more likely to be over into southem NSW. \

1004} """-1.
,{*}‘ff

Synoptic pattern

The trough over NSW and eastern Victoria
pushes further east as a cold front moves
through Bass Strait dragging the trough with
it. The airstream over Victoria becomes
southwest to southerty from the west.
Instability is expected in the northeast. The
airmass remains hot in the north but
becomes cooler in the south. Mote, models
look fairly consistant with change timing but
if the change is slower more locations in the

Frecipitatiun T ﬁ west will have higher ratings.

Nil. = -

Information provided for mternal briefing purposes within the infegrated Emengency Goondination Gentre and - mﬂmﬁ:’ﬂ :I:U: gﬁ,‘kj& Suostruliun Ginermnend
nof fo be used for any other purpose or distribufed without permission. ctgrla ErmEus'mmnm'lt CFA "kz:.-@’ Buveau ol ¥ielennlingy




I MODERATELOW N WIND DIRECTION
HIGH
M very HicH

5;’ LIGHTNING

FRIDAY 6 FEBRUARY 2009
Forest Fire Danger Rating (FFDR) Grassland Fire Danger Rating (GFDR)

¥ MODERATELOW g WIND DIRECTION
HIGH

B veRY HIGH

B extreME

§ LIGHTHING

Fire Danger N s g Synoptic pattern
Winds in the upper levels will freshen with central and elevated | ... Q ~ ﬁ,;,,s;{ = -_\ High pressure system moves into the Tasman
areas in the west seeing fresh northerly winds around 30- welnag ) oy \{% ),  seaasadeveloping frontal passage moves
45km/hr. The winds result in GFDI reaching a peak in the north "~; "\\ EE - 7 sy into the Southem Ocean. Winds will start to
and cenfral earlier than max temp, however remainder | “Ex \\"1 - - shift around to the northwest by afternoon.
including FFDI will reach peaks in late afternoon. T~ R Weak prefrontal trough will develop along the
: coast again and in the far west before stalling
ovemight. The drier continental air will
; ; continue to migrate into northem Victora
hillghtl‘lll"lg resulting in very warmm to hot in the north
L. ] temperatures and drying in the aftemoan.
Precipitation
Nil.
Information provided for internal briefing purposes within the Infegrated Emergency Coordinalion Gendre and -~ § Department of :I:U: g&"fp& Austruliun Cneranenl
nof fo be used for any other purpose or distribufed without permission. Ctﬂrla Enuiﬂr;nnﬂy and CFA "’f"%f-".'i:%“ Burean ol Vielenenlings




SATURDAY 7TH FEBRUARY 2009 CRITICAL Extreme Fire Weather spike

day

Forest Fire Danger Rating (FFDR) Grassland Fire Danger Rating (GFDR)

I MODERATELOW g WIND DIRECTION

I MODERATE/LOW g WIND DIRECTION

HIGH HIGH
B very ick 53 LIGHTMING B very HicH 5; LIGHTHING
B exrrene

APPROX 5-7PM
Synoptic*pattern

4PPROX 5-7TPM

Fire Danger 5. A '*E: The cold front developing in the Southem
Fire danger will be exireme in both forest and grass due to the " ":,~._ ﬁgf“% %f \ Ocean will catch up on a prefrontal trough that
strong winds, low RH and temperatures in the 40s. Both FFD @ i }—W 2.7 impacts on the western half the state during
and GFDI above 50 will be reached in the moming - from 7am \ it L e f'f!.-n e 5 the aftemoon. Ahead of the frontal passage

onwards, with ratings above 80 by late moming. Poor relative 18 NGt 1e00™ _:"“x
~

r;;’-{,/x _ strong hot dry northwesterly winds will impact
Humidity recovery ovemight due to warm ovemight temps. - H\“\f_____\ Y -
R‘k/’,—_\\\i:—":
1096 2 y
-\-‘-\‘\-_--—\l'

2 on the state, including the east, with central
L K and elevated areas seeing winds above

htning Vol ™, 50kmvhr - gusts reaching up to 100 kmvhr, in
ﬁ:ehr but bw prob (less 5%) with change, and possible Hh“\ #,»f e }1“‘;{\ \ H the moming to aiterrm'n, before cooler hut
wrth any fire induced pyricumulus. 1y 4 """ strong southwestery winds push through, with
Precipitation *" 7 f’ ' ,,:f‘ \.H‘». scattered showers well behind. Timing of the
showe velopi ; *" - A change vary, so areas impacted the most
Scattered s de ng WELL behind change. j / f‘ / .f r I'Tr e T‘ "\ ., \.x may drﬁﬁm&%m on the change timing.

NOTE, INITIALLY DRY GUSTY SOUTHWEST CHANGE

Iinfarmation provided for infemnal briefing purposes within the Infegrated Emergensy Coordination Gendre and - m;‘m m éﬁﬁh’;‘ At rul i Camernnenl
nof fo be used for any other purpose or distnbufed withouf permission. Lal ’
| Ervironrmient m

=
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I MODERATELOW N WIND DIRECTION
HIGH

."II'ER‘I' HIGH
EXTREME

§ LIGHTHING

Fire Danger
YWery high generally in the north with dry air and fresh wind
speeds. Moderate to high in the south with RH alittle higher

due to cooler temperatures. Temps still high in far northeast.

Lightning
Nil.

Precipitation
Scattered showers on and south of the ranges. Totals not
exceeding 5-10mm locally in the eastern Alpine, even less

elsewhere..

Information provided for intemal briefing purposes within the Infegrated Emengency Coordinafion Cendre and

nof fo be wsed for any other purpose or distrbufed withou! permission.

+ Wind change 11a

SUNDAY 8TH FEBRUARY 2009
Forest Fire Danger Rating (FFDR)

Grassland Fire Danger Rating (GFDR)

I MODERATELOW g WIND DIRECTION
HIGH

B veRY HIGH

B exTreMe

£; LIGHTHING

+ Wind change 11am

e Synoptic pattern
Creions The cold front has alot of depth to it and
(1 . should have pushed across most of Victoria

early in the day with much cooler conditions
extending throughout along with relatively
fresh southerty winds. Maximum temperatures
= will b 10-15 degrees less than the previous
daj.', and therefore Relative humidity will be
higher as well. Scattered showers expected,
mainly on and south of the dividing range
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*
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Monitoring Hot Spots
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Emergency Map (eMap)
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Emergency Map (eMap)
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Emergency Map (eMap)
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AVHRR/3 (NOAA-17, 18, 19)
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Detailed characteristics:

Central wavelength Spectral interval ?;IeRci?ireZ"iEr?Jut@
0.58 - 0.68 um 9 @ 0.5 % albedo
0.725-1.100 pm 9 @ 0.5 % albedo

1.61 pm 1.58 - 1.64 pm 20 @ 0.5 % albedo

3.74 um 3.55 - 3.93 um 0.12 K @ 300 K

10.8 um 10.3-11.3 uym 0.12 K @ 300 K

12.0 pm 11.5 — 12.5 pm 0.12 K @ 300 K



(NDVI)

AT ".';"" >
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Calculated from Visible and Near Infrared radiances

(0.630 um and 0.862 pum for NOAA satellites)

NDV] — (NIR — VIS)
~ (NIR +VIS)
0.5-0.08 _ 04-0.3 _
0.54+0.08 12 0.4+0.3 0.14
NIR Vis Vis
50% 8% 40% 30%

Green/healthy Vegetation

Normalised Difference Vegetation Index

Dry/Dying/Dead Vegetation



Monitoring Hot Spots and Fire Scars
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3 Dec 1997




Monitoring Hot Spots and Fire Scars
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3 Dec 1997/

NOAA-12




Regrowth — recovery
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Regrowth — recovery
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Regrowth — recovery
Epicormic shoots




Specification of “Himawari-8/9” Imager (AHI)

as of HHIMAWARI-8/9

Full Disk Image

Central : every 10 minutes
Band Wavelength Spatla;l
Resolution
[um]
1 0.43 -0.48 1Km RGB
2 0.50 - 0.52 1Km Composited
X| 3 0.63 - 0.66 0.5km || Color Image
4 0.85 - 0.87 1Km
X 1.3 um for GOES-R
X| 5 1.60 - 1.62 2Km
6 2.25 -2.27 2Km
X[ 7 3.74 - 3.96 2Km
X
Water
Vapour
X Band Central Wavelength Spatial
Resoluti
X| M 8.44 -8.76 2Km SO> [um] esolution
1 0.55 — 0.90 1Km
X! 12 9.54 -9.72 2Km O3
2 3.50 — 4.00 4Km
X| 13 10.3 - 10.6 2Km _
14 11.1-11.3 2Km %’;:Eﬂ:”c _
4 10.3-11.3 4K
X| 15 12.2 - 12.5 2Km m
5 1156 -125 4Km
X| 16 13.2 - 13.4 2Km CcO

X: MSG

2
@) S8T

lapan Meteoralogical Aqr ncy

as of MTSAT-1R/2



Summary
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» Bushfires are part of the Australian Ecology

» The Urban/Rural Interface will always be an issue
 Most fatalities occur within these areas
» Weather Satellite Data are used for

« preparation of fire weather forecasts (predominantly 0.55 um, 3.4
um, 6.7 um and 10.5 um bands)

« monitoring fire hot spots (using 3.7 um and 10.5 pm)

« monitoring fire scars and regrowth (using 0.63 um and 0.86 um
bands)

» Himawari 8 data will be extremely useful to assist in bushfire monitoring
of hot spots, fire scars and regrowth within Australia



Satellite Image Acknowledgements
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« | would like to acknowledge the organisations that made the
direct ingestion of satellite data by the Australian Bureau of

Meteorology possible so that they could be used within this
presentation:

« Japan Meteorological Agency (GMS-5, MTSAT-1R)

* National Oceanic and Atmospheric Administration
(NOAA-8, NOAA-12)

* National Aeronautical and Space Administration (TIROS-
VIII, Aqua, Terra)
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Thank you...

Questions?

Mike Willmott

Australian Bureau of Meteorology
Box 1289

GPO

Melbourne 3001

Australia

+61-3-9669-4419
M.Willmott@bom.gov.au



