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Program A2 :
Fire Weather and Fire Danger

“to improve the operational utility
of fire weather forecasts and
outlooks, by providing better
knowledge and understanding of
wind, temperature and humidity
structures and distributions, on
the very short term (1-12 hours),
short to medium term, and
seasonal through to climate time-
scales”.
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Projects:

* Cool change structures,
predictability, and timing
* Moisture forecasting
 Studies of major fire weather
8§ events

= » Seasonal fire danger prediction
* Developing new products
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- Wind changes - the wind change

WIND CHANGE FORECAST CHART
ISSUED: 2109 on Thursday 22 April 2004
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- Wind changes - the observations
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- Wind changes : needs

Understand structures
Document forecast performance
Improve forecast performance

Combine model and observations
to improve nowcasts
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"} Wind changes - objective
Bl verification of model timing
* Aim to determine objective

“change time” from time series of
observations and from model

_ * First determine and compare obs

timing with RFC verifications

' * Find we need to define multiple

# criteria — direction, speed, gust,
humidity

e Low wind threshold 4 m/sec
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|- Primary output — time of maximum
- change

and end-time of change

(Just as important?)

. + Compare with RFC verification
« times at 8 stations
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Table 5.2 Classification of timing differences between objective and
subjective methods for Victorian RFC wind change events.

Error <0.5hr 0.5- > 2hr, < 3hr, > 3hr, Total
Level 2.0hr RFCin RFCout RFC

range of range out of

range

PTFA 14 3 0 0 9
YHSM 7 1 6 0 0 4
YLTV 0 4 1 9
YMES 7 0 4
YMIA 1 5
YMML 0 0 0
YSHT 4 0 3 9]
Total 116 9 26 4 4 180
% 64.44 6.11 14.44 2.22 2.78

9 RFC verified changes not identified by objective guidance,
6 of these were below the speed criterion.
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Figure 5.2. Wind speed, gust and wind direction at station YLTV on 20 Dec 2001.
RFC subjective wind change time is 1200LST. Objective method evaluated the wind
speed change from 1030 to 1330 and maximum wind change at 1230LST.
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Figure 5.1. Wind speed, gust and wind direction at station
PTFA on 11 March 2002. RFC subjective wind change time
is 0730LST. Objective method evaluated the wind change
from 0600 to 0830 and maximum wind change at 0730LST.
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Figure 5.3. Wind speed, gust and wind direction at station YHSM on 15 Feb 2002.
RFC subjective wind change time is 1830LST. Objective method evaluated the wind
change from 1200 to 2000 and maximum wind change at 1322LST.
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wind speed (m/s)
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Figure 5.7. Wind speed, gust and wind direction at station YLTV on 18 March 2002.
Objective method evaluated first the wind change from 1000 to 1428LDST with
maximum wind speed change at 1319LDST, and second wind from 1730 to 2000 with
maximum wind change at 1858. RFC subjective wind change time is 1858LDST.
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- Wind changes - verifying forecast
J structures with radar data (or vice-
versa?)

* Wind change 20 January 2004
* Low-reflectivity radar images
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. Opportunities :

* Objective identification — reproducible

'+ Objective verification of models

- identify errors

- document improvements

« Wind change climatologies — broader
than the cool-change conceptual
model (mesoscale understanding,
geographic differences

LI And many more
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Numerical model
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- Wind changes - verifying forecast
J structures with radar data (or vice-

versa?)

"« Triple change structure

* Westward movement of trailing
line

ad .« Verifies model structures

* Allows adaptive adjustment of
model timing
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 Moisture

 Affects FDI via the drought/curing
. factor term

 Affects FDI via the relative

-. humidity term

. ||+ The “dry end” tends to be ignored
4. —it’s the “wet end” that leads to

rainfall
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' Moisture — gridded drought factors

(1) Reproduce current practice, but
on a national grid

(2) Develop improved df/fuel state
models for input to FDI
calculations (cf Knight)
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Gridded daily SDI/ KBDI / DF

. __,;-'lf * Using daily national rainfall

analysis and daily temperature
analyses a 25 km grid
SDI/KBDI/DF covering the whole
country is obtained.

* Code gives identical results to
that using obs. at point locations

& « Rainfall fields represent grid
square, not point
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Example - SDI
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= Then —gridded FDI forecasts from
| mesoscale models

8/ - DF from gridded fields

* T, V, and RH from model
* Hourly mesoscale model output

i~ » A DIFFERENT WAY OF LOOKING
& ATFDI

i Anstralian Government

o y
o ——— bushfire crc

Example — 15 November 2003 - OBS

Hoban City FDI 15 Novemnber 2003
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Example — 15 November 2003 -

|/ MODEL
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Example — 15 November 2003 -

|/ MODEL
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8  Example — 15 November 2003 -
| MODEL
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Where with SDI/KBDI/DF/FFDI?

[ - Trial output this summer

* Change perspective to a field
rather than a point — make
gridded output the basis of the
forecast

8% » 10km grid for SE Aust

"* » |ISSUE - Bias correction for wind ?

. < » Gridded grassland curing?
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Where with SDI/KBDI/DF/FDI?

- * 30-year climate/normals

e Improved soil moisture/land

surface model

* Collaborate with other Program A
projects to improve the fuel
moisture state specification - ITS

CRUCIAL!

N - Australian Government
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YSCB obs from 20030117 1300
Wind direction
Wind Speed (Guat) knots
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J Canberra

Mesoscale drying episodes -

 » Meteograms show complex
A evolution of weather elements at
Canberra on Jan 18

* Did the fire drive the weather?
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THODB obs from 20030117 1300
Wind direction
Wind Speed (Guat) knots

5 ] 5 &
4 * % i %
4 ol 4 I 0
a5 tose 5 | 330
] 200 2004y 1 200
5 e 5 e
20 a 240 20 1 240
. 1 1) e ]
. if 180 s 180
0 § 1o 0 J oo
5 l 120 5 i = 120
EEEEEERRRRE ERERENEEERRE
Time UTC Time UTC
Temperature Dewpoint C Temperature Dewpoint C

% %
s 25

e

 x a0
5 ]
20 20
10 0

EREERERRRRE: EEERRRRRRRE
Time UTC Time UTC,

WCOM sba from 20030117 1300
Wind direction
Wind Speed (Gust) knots




CBMR obs from 20030117 1300 YGLB obs from 20030117 1300

Wind direction deg Wind direction
Wind Speed (Gust) knots Wind Speed (Gust) knots
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New Products - Dry lightning
| Potential (Ceri LeFeuvre)

* Rorig’s phase space:

B s 1o EORIGAND FERGUSON 1569
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"« Need to understand these circulation
features

* Need to know how well we forecast
them

« Also larger-scale features
- predicting low nighttime humidity

Australian Government
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(a) TD and (b) DPD at 2300 EDST, 7th Jan 2003.

Contours show a large TD (Temperature

Difference) indicating instability and a large DPD

showing the air is very dry prior to the lightning
strikes which ignited the fires.
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Dry lightning — where?

“+ Proof-of-concept

1/ ~ « Usefulness of same phase-space

shows benefits of ingredients-
based approach

* Test null cases

’ * Incorporate in NTFGS

e PhD for Ceri?

[
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NEW PRODUCTS -Diagnosing
gusts from nwp

A [ ° Physical approach (Brasseur, 2001)

Fros atmephers

| />[ S

Vust= Vmean + f(u*)g(HI L)
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Studying big events

, I . Ash Wednesday

- depth of front important

Al - Alpine fires breakout

- nocturnal frontogenesis aloft +
gust product

i * Canberra fire day

- complexity of fronts that day
- outstanding nwp forecasts
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TRTETECTI

How bad was that day _or’ was it | VALID 1200 UTC Wed 18 FEB 1983 £50 hPa

120 E 1 148 45 15 35 160
- P P 1 1

really that unusual? O 5
* Ash Wednesday study

» Simple indicator of frontal
depth/strength |VT]gs,

* Calculate over 40 summers from
NCEP reanalyses

* Order by strength
» Ash Wednesday 3" highest Feb

bushf?re CRC

Date Time TG TG T Tonax Location
NCEP40 TGRAD February &
19961225 1200 389 226 316 292.3 Tasmania (6)
19860202 0 387 292 253 2903
4 19721202 0 386 3.09 230 293.1 Yarra Junction (2)
19780115 0 379 373 068 298.7 Paynesville (7,2)
19701204 1200 3.76 285 244 296.9
3.5 20030130 0 375 321 194 300.5 Alpine Fires blowout (6)
19771217 1200 364 220 2.89 2927
3 19860209 0 362 215 291 2896
19960119 0 362 281 228 2935
19830216 1200 355 326 142 298.7 Ash Wednesday
25 19650117 1200 355 259 242 2975 Longwood (1,7)

19951203 1200 355 197 294 2895
19660115 1200 353 183 302 2034
19900130 1200 353 285 208 2046

Degrees per 100 kn
N

10041228 1200 353 197 293 2888
15 20010115 0 35 188 298 2953
10800124 1200 351 166 300 2882
1 10800110 1200 349 340 080 2936
10790107 1200 349 108 332 2041
19900103 0 349 169 305 2995 132fires in Victoria (8)
| 05 10770212 1200 349 335 095 2968 Sweatham (3)
10820124 1200 348 251 241 3020 Yaloume(2)
0 10850114 1200 347 288 192 2987 CenalVictoria(4)
TINRYB8EE8EHIEeB823Y8¢E oty lw ad 10 sm s moneneveen®
O Al == O R L B O O S 19980226 1200 3.45 281 199 2982 SA/MtMacedon (2.6)
1004007 1200 345 173 298 2879
10870202 1200 344 253 233 2063 (
20030107 1200 344 239 248 2955 Apinefires Igniton day

Y Y
bUShfII’e CRC 19670207 1200 3.44 140 314 2928 Hobartfires (5) bUShfII’e CRC




' Tabulating top 30 (Dec-Feb) by TG,

Date  Time TG TG, TG,  Taa  Location

19780115 0 379 373 068 2087 Paynesille (7,2)
19800110 1200 349 340 080 2936
19770212 1200 349 335 095 2968 Streatham (3)

19790203 0 333 331 039 2038 Caroline Forest(9)
19830216 1200 355 326 142 2987 AshWednesday
20030130 0o 375 321 194 3005 Alpine Fires blowout (6)
19721202 0 38 309 230 2931 YarraJunction (2)
20020111 0 332 303 134 2023

19770212 0 318 302 097 2056

19820111 1200 344 295 176 3008 Central Victoria (2)
19760103 0 300 293 066 2070

19860202 0 387 292 253 2903

19850114 1200 347 288 192 2987 Central Victoria (4)
19780115 1200 334 287 170 2935 Paynesville (7.2)
19980216 0 299 287 080 2848

19670106 0 310 286 118 2919

19701204 1200 376 285 244 2969

19841225 1200 333 285 172 2899

19900130 1200 353 285 208 2046

19670207 0 326 284 160 2960 Hobart(5)

19980226 1200 345 281 199 2982 SA/Mt Macedon (2.6)
19880114 1200 320 281 172 3005

19650118 0 301 281 109 2932

19960119 0 362 281 228 2935

19680224 1200 323 279 163 2071

19810103 0 320 279 156  297.9 Mallee fires (2)

19841225 0 337 278 1% 2970 (

19850131 0 302 278 116 2871 ,

19731202 1200 309 276 138 2004

19680224 0 327 276 176 2986 b us h fl re CRC

- Potential?

* Expect good medium range
predictability — potential alert

* Possible application in seasonal
prediction

* Possible application in climate change
modelling

» Several caveats:
- fire data-base
- variety of mesoscale outcomes
- only applicable to SE Australia
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. Seasonal Prediction - Creating an
| historical time-series of FDI

Have high quality rainfall and
temperature series (Blair Trewin
etal)

Wind highly problematic
- use pressure gradients?

Preparing high quality humidity
data set : 1957-2003

39 “first tier stations” (5-8 / day)
55 “second tier” stations (~2 / day)
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First and second tier humidity
| stations
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Data issues (1) (eg East Sale)

* Remove ouliers

- * Remove thermodynamically
impossible data

~ + Subjective QC - sea-breeze,
' precipitation etc

? 5 ‘i‘:ﬁ Australian Government
o

Burcau of Metooragy
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Data issues (2)

« Site changes
¢+ Instrument changes
* Urbanisation

eg Perth
4" * Site change (twice)
* Instrument change

.i‘fh Australian Government
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Burcau of Metooragy

(
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On-going :

* Completion of data qc task

-+ Development of proxy wind data
set

* Investigate controls on surface
humidity diurnal cycle

4 » Combine with data-base of fire
history (?) to provide basis for

seasonal forecast scheme
(Linda Chambers)
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Data issues (3) — Station Biases
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Conclusions

» Exciting range of developments

Steadily make available
experimentally, then
operationally

~ » Rigorous verification crucial

4 * Rich and complex information
content a challenge

— how to communicate

- how to interpret

- how touse
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