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1 Purpose

The Graphical Area Forecast (GAF) User Guide, incorporates AIRMET information and
provides detailed information on the Graphical Area Forecast (GAF), Grid Point Wind and
Temperature (GPWT) forecast and AIRMET product. It highlights the purpose of these
products and details information on how to interpret them.

This document also highlights the relationship of these products to other related aviation
products and services, including SIGMETs, AREA QNH, Mid-Level Significant Weather (SIG
WX) forecast charts and Mid-Level GPWT forecast charts.
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Introduction

Graphical Area Forecast (GAF), Low-level Grid Point Wind and Temperature (GPWT)
Forecast and AIRMET advice are designed primarily to meet the needs of pilots flying in the
airspace between the surface and 10,000 feet above mean sea level (AMSL).

il

GAF (Figure 1) provides information on weather, cloud, visibility, icing, turbulence and
freezing level in a graphical layout with supporting text. These are produced for 10
areas across Australia (green boundaries in Figure 2), broadly State-based. These
GAF areas are named as NSW-E, NSW-W, NT, QLD-N, QLD-S, SA, VIC, TAS, WA-S
and, WA-N.;

Low-Level GPWT Forecast (termed as GPWT Forecast in this document) provides
wind speed and direction and temperature forecasts at specified heights AMSL
presented in a gridded format (Figure 3). GPWT Forecast are produced for nine areas
across Australia covering the GAF areas and a specific Timor Sea area (as in Figure
4). These GPWT areas are named as AUS, NSW, NT, QLD-N, QLD-S, SA, TIMS, VT
(VICITAS), WA-S and, WA-N; and

An AIRMET advice is complimentary to the routine issue of the GAF and provides
information on the occurrence and/or expected occurrence of specified meteorological
phenomena that are not included within a valid GAF.
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Graphical Area Forecast SFC - 10000FT VIC
Issued at 1709150030Z - Valid 150500 to 151100Z

- Australian Government

Weather Features valid at 1505002 Burcau of Mletcoralogy
AREA SURFACE VIS AND WX CLOUD, ICING AND TURB FZLVL
m >10KM NIL SCTAC/AS 9000/ABV10000FT ABV 10000FT
>10KM NIL SCT SC 4000/7000FT ABV 10000FT
! E SCTACIAS 9000/ABV10000FT
ETT R 150°E
Al heights AMSL 5000M SCT RA BKN ST 1500/4000FT
TS /CB/TCU implies SEV ICE and SEV TURB BKN SC 4000/7000FT
CU/SC/AC implies MOD TURB CLD ABV FZLVL implies MOD ICE BKNAC/AS 7000/ABV10000FT
Speed of movement in KT e refers to Critical Locations
= refers to Limit of Forecast
Check AIRMETs, SIGMETs and NOTAMs
4000M ISOL FU BLW 10000FT
REMARKS:
CRITICAL LOCATIONS [HEIGHTS AMSL]
KMG [ELEV 1200FT} 8999 SCT SC 4000FT, TEMPO 1505/1511 5000M RA
BKN ST 1500FT
>10KM NIL SCT SC 2500/7000FT, BKN SEA ABV 10000FT

SCTAC/AS 9000/ABV10000FT

8000M ISOL RA BKN SC 2500/5000FT
BKNAC/AS 7000/ABV10000FT

4000M ISOL FU LAND BLW 10000FT

MOD TURB BLW 7000FT FM 08 Z

For more information contact (03) 9669 4850

Figure 1 Graphical Area Forecast for Victoria
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Figure 2 Graphical Area Forecast boundaries
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Figure 3 Grid Point Wind Temperature Forecast (VIC/TAS)

11

150°E

SeIF




Graphical Area Forecast User Guide

Figure 4 Grid Point Wind Temperature Forecast Areas
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3

Graphical Area Forecast Layout

3.1 Product Layout

For more fhformation contact (08)9263 2255

3000M SCT RA

BKN ST 200004 000FT
BKN AC/AS 9000/ABY 10000F T

20001SOL TSRA

1SOL CB S000/ABV10000FT
BKN ST 2000/4000F T

Image Header
. | ;
b3 11 VNG Ll T
G TN T G —= || Graphical Area Forecast SFC - 10000FT WA-S *
YHAY  HVO AT b ey i
‘ w; [ " Rt \ml O o Issued at 1703080415 - Valid 080500 to 081100 ki, Australian Government
A e
RARIE qE] X T § Weather Features valid at 080500 " Bureau of Meteorology
L] IGEN JWER LI
[P B o U
Dl ] ‘—)y‘ AREA| SURFACE VIS AND WX CLOUD, ICING AND TURB FZLVL
O I P >TORMNIL BKN CU/SC 3000ABVI0000FT BOOOFT
o e T N
Ao neon o LM 3000M SCT SHRA 1SOL TCU 2000(ABV10000FT
S g, iy BKN ST 0800/2000FT
L Sy L 3 =1 BKN CU 2000/A8Y 10000FT
sl t\\ Vo, SRAW A
1S = o - . > 10KM NIL BKN CU/SC 2000ABVI0000FT GOOOFT
L . i,
N e ||
“\"I- [e] " \ '\! iy W 30000 SCT SHRA 1SOL TCU 2000/ABV 10000FT
N " . N BKN ST 0800/2000FT
Y Ve s |4 BKN CU 2000/ABY10000FT
5 Hoe,
[\, e 2000M ISOL TSRA 1SOL CB 2000/ABV10000FT
- BN ST 0BO0/2000FT
1 >10KM NIL BKN CU/SC 2000ABVI0000FT S000FT
SOF
Al heights AMSL Z000M WOSPR SHRA 1SOL TCU Z000IAEV10000F T e
TS/CB I TCU implies SEV ICE and SEV TURE BKN ST 0B00/2000FT fipied
CU/SC /AC implies MOD TURB CLD ABV FZLVL implies MOD ICE OVC CU/SC 2000°ABV10000FT 328
Speed of movement in KT w refers fo Critical Locations
ters toLimi Z000M ISOL TSRAS OF YNSM | ISOL CB Z000/ABV 10000FT
= 's to Limit of Forecast BKN ST 0800/2000FT
Check AIRMET, SIGMETs and NOTAMs
REVARE @ > 10KM NIL 000FT
E > 10KM NIL SCT CU 40009000FT BV
10000FT
0000 IS0 SHRA 18OL TCU 4000/ABV0000FT
BKN ST 2000/4000FT
BKN CU 40009000FT
E =10KM NIL ABW
10000FT

Remarks

Legend

Table

3.2

Header

Figure 5 Product Layout

The header field contains the title of the product, GAF area name, issue time, validity times
(given in UTC time), validity time of any weather features and the Bureau of Meteorology logo.

The

5.1).

3.3

The image is derived from the Airservices Planning Chart Australia (PCA) chart, with the

wor d

Image

i CORRECT E D ded ivthel GAF rea$ been cdirected (see section

boundary of the GAF area, or limit of the forecast area, overlayed in black. Note, not all PCA
locations are displayed due to the size of the image. The image shows weather areas that are
labelled with an alpha character (such as A, B, etc.), with alphanumeric labels (such as Al or
B1) highlighting a sub-area. The green scalloped lines separate the areas and sub areas.
Weather features, such as cold fronts, troughs, lows and Tropical Cyclones can be displayed
with their movement depicted using an arrow and their speed of movement given in knots.
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3.4 Table

Meteorological information is provided in a tabular format and is separated into areas. The
area alpha character is displayed in the first column, surface visibility and weather are
displayed in the second column, the third column displays the cloud, icing and turbulence
information, and the fourth and final column details the freezing level.

3.5 Legend

The legend specifies the following:
1 TS/CB/TCU will always imply severe icing and severe turbulence;

CU/SC/AC will always imply moderate turbulence;

1 cloud above the Freezing Level (CLD ABV FZLVL) will always imply moderate icing;
1 alerts the user to check AIRMETSs, SIGMETs and NOTAMSs;
1 highlights that critical locations on the map are marked by a different colour and larger

dot;

1 speed of movement of weather features, such as fronts, troughs and low-pressure
systems, are in knots.

91 the solid black line on the graphic denotes the limit of the forecast area.

3.6 Remarks

The remarks field briefly includes additional information of operational relevance, including
forecasts for critical locations (NSW-E and VIC GAFs only) and information on any GAF
corrections. The phone number of the duty forecaster is also provided. Except for forecasts for
critical locations the remarks field is written in plain language and/or approved abbreviations.
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4 Graphical Area Forecast Content

4.1 Times of Issuance and Periods of Validity

ssue time takes the form Al ssued at YYMMDDhhmm
d DDhhmm to DDhhmmo where:

St —

he i
Val i

YY = year, e.g. 2018 will be written 18.

MM = month, e.g. May will be written 05.

DD = Day of the month, e.g. the 8t will be written 08.
hhmm = Time in hours and minutes, e.g. 0415.

Validity times are consistent for all GAFs nationally. The standard validity times are 2300Z-
0500Z, 0500Z-1100Z, 1100Z-1700Z and 1700Z-2300Z. Two GAFs will be issued every 6
hours and have a validity of 6 hours each, (one +00 to +06hr GAF and one +06 to +12hr GAF)
thus providing a forecast for a 12 hour period.

GAF products are issued one hour, but no later than 30 minutes, before the start of the validity
period of the +00 to +06hr GAF. The issuance of the +00 to +06hr GAF will replace the
previously issued +06 to +12hr GAF with the same validity period (see Figure 6).

22 23 00 01 02 03 04 05 06 07 08 09 10 11 12 13 14 15 16 17 18 19 20 21 22 23 00 01 02 03 04 05

22 23 00 01 02 03 04 05 06 07 08 09 10 11 12 13 14 15 16 17 18 19 20 21 22 23 00 01 02 03 04 05

Figure 6 GAF validity and issue times

4.2 Image

The image shows a map of the relevant GAF area, including a subset of PCA locations, with
overlayed labelled areas and sub areas of weather boundaries (Figure 7).

The GAF graphically displays areas that share common characteristics of weather, visibility,
cloud, turbulence, icing and/or freezing level that change in a similar fashion during the
forecast period. Areas are labelled using an alpha character (A, B, C, etc.).

While all endeavours are made to make the forecast clear, when forecasting for such a large

area, and covering a period of six hours, some recourse to sub areas may also be necessary.
A sub area is used to highlight conditions that are slightly different to that of the associated
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area. An alphanumeric label, such as Al or B1 (in bold) is used to label a sub area and green
scalloped lines are used to separate the areas and/or sub areas. See section 4.3.5 for more
detail on sub areas.

In addition, the graphic will include any relevant synoptic features, such as troughs, fronts, etc.
that are responsible for the weather and, if appropriate, give indication of their speed and
direction of motion (see Appendix C for a list of approved weather features and symbols). The
position of the feature is valid for the start time of the GAF validity period. When the feature is
not moving, STNR will be used. If a weather feature has not entered the GAF area at the
commencement of the validity period it will not be shown on the image.
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Figure 7 GAF Image

4.3 Meteorological Information Table

Meteorological information is displayed in a tabular format (Figure 8). The GAF is designed to
provide as detailed a forecast as possible in a concise form that will be readily understood by
pilots. This necessarily involves the use of approved units (refer to APPENDIX A); and terms
and abbreviations (refer to APPENDIX B).

The vertical extent of the GAF is from the surface to 10,000 feet AMSL. However, the term
ABV10000FT may be used to indicate CB, TCU or cloud causing precipitation is above, or
extending through, 10,000 feet AMSL. ABV 10000FT will also be used if the Freezing Level is
above 10,000 feet.

The commencement or ending time of a weather phenomenon, and if applicable associated
cloud, may be included and is indicated using FM XXZ or TL XXZ respectively, where XX is
the time in UTC or Zulu (2); for example, TS FM 02Z indicates thunderstorms are forecast
from 0200Z.
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Within the table, meteorological information is displayed in four columns. The first column
indicates the area labels using an alpha character such as A, B, etc.

The second column includes the surface visibility and weather information. Dotted lines are

included to separate each visibility, and corresponding weather (if any), within an area and link

them to the cloud, icing and turbulence section.

The third column includes the cloud, icing and turbulence information. Dotted lines within an
area also allow associated cloud, icing and/or turbulence information to be separated and
clearly attributed to each visibility and corresponding weather (if any).

The Freezing Level is displayed in the fourth column in feet, for example; 8000 feet is
displayed as 8000FT. Where the freezing level is above 10,000 feet, 'ABV 10000FT" will be

written.
Graphical Area Forecast SFC - 10000FT QLD-N s,
Issued at 18060704002 - Valid 070500 to 071100Z affF M, Australian Government
Weather Features valid at 0705002 Bureau of Meteorology
AREA|  SURFACE VIS AND WX CLOUD, ICING AND TURB FZLVL
>10KM NIL SCT CWSC 2500/9000FT, BASES 4000FT INLAMD ABW
A 10000FT
6000M ISOL FUBLW BODOFT LaND | T
4000M ISOL SHRA A2 ONLY BKN ST1s00/2800FT T
BKN CU/SC 2500/8000FT
3000M ISOL SHRAIN A1 ONLY ISOL TCU 2500/BVI0000FT
BKN ST 1000/2500FT
BKN CU/SC 2500/10000FT
>10KM NIL ABW
B 10000FT
6000M ISOL FUBLW BO0OFT LAND |

Figure 8 Meteorological Information Table

18




Graphical Area Forecast & AIRMET User Guide

4.3.1 Column 1: Area

This column indicates the area (A, B, C etc.). Please note that sub areas (e.g. A1, B1) will
never be referenced in this column.

4.3.2 Column 2: Surface Visibility and Weather

All weather is reported using the approved terms and abbreviations as given in APPENDIX B.
It should be noted that thunderstorms will be mentioned regardless of the height of the base of
any Cumulonimbus cloud (CB). The term NIL can be used when no weather is expected.

The item with the best visibility is listed first with remaining visibilities given in descending
order. For each visibility and corresponding weather (if any), the order of this information is as
follows:

<visibility>M <amount> <weather>
e.g. 5000M SCT SHRA
3000M ISOL PO

The surface visibility is always included and is given:

1 in metres in increments of 100M when visibility is forecast to be less than 1000M;

1 in metres in increments of 1000M when visibility is forecast to be more than 1000M
but less than 10 kilometres; and

1 as >10KM if forecast visibility is 10 kilometres or more.

The amount of weather coverage is given as ISOL (isolated), SCT (scattered), or WDSPR
(widespread). An area of weather is considered:

1 ISOL if it consists of individual features which affect, or are forecast to affect, an area
with a maximum spatial coverage of up to 50%; or

1 SCT if it consists of well separated features which affect, or are forecast to affect, an
area with a maximum spatial coverage greater than 50% but not more than 75%; or

1 WDSPR if it consists of features with little or no separation which affect, or are
forecast to affect, an area with a maximum spatial coverage greater than 75%.

If additional details regarding the location and timing of the phenomenon are required, then the
order of information is as follows:

<visibility> <amount> <weather> <vertical extent>FT <location> <time>Z <change in amount> <timing>Z
e.g. 5000M SCT SHRA E OF YBRK/YAMB FM 03Z

8000M ISOL FU BLW 6000FT

2000M ISOL TSRA, OCNL FM 03z

4.3.3 Column 3: Cloud, Icing and Turbulence

Cloud, icing and/or turbulence associated with each surface visibility and weather listed within
each area is provided. When turbulence and icing is not associated with weather it will be
listed last and the corresponding section of the SURFACE VIS AND WX column will be blank.
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If no cloud, icing and/or turbulence is expected to affect an area, this column may be left
blank, or the row(s) that correspond to the associated visibility and weather column can be left
blank. For each cloud group (if any), the order of this information is as follows:

<cloud amount> <cloud type> <cloud base/top>FT
e.g. BKN SC 4000/6000FT
BKN CU 8000/ABV10000FT

If additional details regarding the location and timing of the cloud are required, the order of
information is as follows:

<cloud amount> <cloud type> <cloud base/top>FT> <location> <timing>Z
e.g. BKN ST 1500/3000FT C1 ONLY FM 15z

The following cloud will always be reported:

any cloud with a base at or below 10000 feet above mean sea level (AMSL);
CB and TCU regardless of levels; and

any cloud producing precipitation that affects the atmosphere below 10,000 feet AMSL
regardless of levels.

Significant cloud layers are based on the amount at each level, not on the summation amount
and are stated using the approved terms and abbreviations in APPENDIX B.

ABBREVIATION DEFINITION

FEW Cloud amount of 1-2 oktas inclusive
SCT Cloud amount of 3-4 oktas inclusive
BKN Cloud amount of 5-7 oktas inclusive
ovC Cloud amount of 8 oktas

Table 1 Approved cloud amount abbreviations

The following qualifiers, regarding convective clouds (CB and TCU) and associated
thunderstorms, are used in the GAF according to the following spatial coverage definitions.

QUALIFIER ABBREVIATION DEFINITION

An area with a maximum spatial coverage

Isolated ISOL of up to 50%.

An area with a maximum spatial coverage

Occasional OCNL greater than 50% but not more than 75%.
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An area with a maximum spatial coverage

Frequent FREQ greater than 75%.

Table 2 Approved CB and TCU cloud amount, and thunderstorm coverage abbreviations

Additionally, EMBD (embedded) is added to these abbreviations to indicate CB or TCU clouds
that are embedded in layers of other cloud, regardless of whether or not they are protruding
from the layer.

The height AMSL of the base and top of cloud is given in feet. Heights are represented using 4
digits with a leading zero for heights less than 1000 feet, e.g. 4000FT, 0800FT. If the cloud
base and/or top are above 10,000 feet, the height will be indicated by ABV10000FT.

Information on Icing (ICE) and Turbulence (TURB) is generally incorporated in the legend
section of a GAF as follows:

TS/ CB/TCU implies SEV ICE and SEV TURB
CU /SC/ AC implies MOD TURB
CLD ABV FZLVL implies MOD ICE

However, moderate and/or severe ice accretion and turbulence information outside the
situations mentioned in the legend will be mentioned in column three as follows:

<qualifier> <phenomena> <vertical extent>FT <location> <timing>Z BECMG <change in intensity>
<timing>Z

e.g. SEV ICE ABV 7000FT N OF YTIB/YBAD; or
SEV TURB BLW 8000FT; or
MOD TURB BLW 5000FT BECMG SEV FM 07Z

Any occurrence of moderate or severe mountain waves are also included in the third column,
using the format defined above and the approved abbreviation of MTW, for example:

MOD MTW ABYV 5000FT

If a layer of turbulence and/or icing is forecast the following applies:

9 if the base of the turbulent/icing layer is occurring below 10,000 feet and the vertical
extent is expected to extend above 10,000 feet, descriptions such as ABV 8000FT are
used. This indicates that there is turbulence/icing above 8000 feet (if the
turbulencel/icing layer extends above 10,000 feet, the user should refer to the Mid-
level SIGWX chart - or High-level SIGWX chart if required - to determine the vertical
extent); and

1 if the top of the turbulent/icing layer is expected to occur below 10,000 feet and the
phenomenon is expected to extend to ground level, descriptions such as BLW 8000FT
are used. This indicates that the turbulence or icing extends from the surface to 8000
feet.

1 If the layer is not bounded by the surface or 10,000 feet descriptions such as
4000/9000FT are used, or if the top is bounded by 10,000 feet descriptions such as
5000/10000FT are used.
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Any occurrence of moderate turbulence associated with thermals is also included using the
format as follows:

<qualifier> TURB <vertical extent>FT IN THERMALS <location> <timing>
E.g. MOD TURB BLW 8000FT IN THERMALS FM00Z

When dust devils are mentioned in the SURFACE VIS AND WX column the associated
turbulence and vertical extent is included in the cloud, icing and turbulence column.

4.3.4 Column 4: Freezing Level

The freezing level is displayed in feet e.g. 8000 feet is displayed as 8000FT with the upper
limit of 10,000 feet. However, if the freezing level is above 10,000 feet then the level will be
indicated by ABV 10000FT.

If the freezing level is above 10,000 feet, then this information can be obtained from Mid-Level
SIGWX and GPWT Charts. Refer to APPENDIX H for information on how to obtain freezing
level information from SIGWX and GPWT charts. However, if the freezing level is below
10,000 feet, the freezing level information should always be obtained from a relevant GAF.

Reference is made to variations in height greater than 2000 feet, and to the occurrence of
more than one freezing level. If there are multiple freezing levels then this information is given
in the following format; FZ LYR 6000/8000FT, this indicates a freezing layer between 6000 to
8000 feet. For example, say there is a freezing layer between 4000 and 6000 feet, with the
main freezing level at 9000 feet. The FZLVL column should include both the main freezing
level and the freezing layer, as below:

9000FT
FZ LYR 4000/6000FT

If the freezing level is indicated by 8000FT N/5000FT S, then the northern and southern most
boundaries of the defined area should be interpreted as having those corresponding values,
and that the freezing level grades incrementally. PCA locations or latitude and longitude may
be used to indicate the change of freezing level, although use of these will be kept to a
minimum, for example:

8000FT, ABV 10000FT N OF 30S
5000FT, 7000FT N OF YPYF/YLTN

4.3.5 Prevailing Conditions

The prevailing conditions for an area will be described by the >10KM NIL row in the surface
visibility and weather column, and this includes the corresponding cloud. If >10KM NIL is
absent, it will be due to widespread weather affecting the area, in which case the prevailing
conditions will be the widespread weather, associated surface visibility and corresponding
cloud.

Cloud will only be forecast for other weather, and surface visibility, listed in an area if it differs
from the prevailing cloud conditions. This can occur when a particular weather type produces
cloud, and/or when the base/top and/or coverage of the cloud changes due to the particular
weather type.
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e.g. >10KM NIL SCT CU/SC 4000/8000FT
BKN AC/AS 8000/ABV10000FT

5000M SCT SHRA BKN ST 1000/3000FT
BKN CU/SC 3000/8000FT

In the example above, the prevailing conditions are; good visibility and nil weather with
scattered cumulus and stratocumulus base 4000 feet and top 8000 feet and broken
altocumulus and altostratus base 8000 feet and top above 10000 feet. Visibility reduces to
5000 metres in scattered showers of rain, and due to the precipitation broken stratus base
1000 feet and top 3000 feet and broken cumulus and stratocumulus base 3000 feet and top
8000 feet is expected. As the altocumulus and altostratus cloud coverage, or height of the
base/top does not change from the prevailing conditions when the showers occur, it is not
repeated in the cloud section of the scattered showers of rain row.

4.3.6 Use of Sub Areas

A sub area is used to highlight conditions that differ from the parent area in only one or two
ways. This could include:"

i. Change to a weather element, when all other conditions are the same. E.g. addition of
smoke or fog.
i. Icing and/or turbulence
iii. An improvement/deterioration or onset/cessation in a weather phenomenon or cloud
iv. A change in weather coverage or cloud amount

Sub areas are not referenced in the first column of the meteorological table (the area column),
but instead are referenced in the other columns as required, and an alphanumeric label, such
as Al or B1 (in bold), is used to identify a sub area. The QLD-N GAF example in Figure 9 valid
from 2300Z uses sub area Al to forecast isolated mist till 00Z and broken stratus till 02Z within
area A. The use of the sub area negates the need to use PCA points to bound the area.
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Graphical Area Forecast SFC - 10000FT QLD-N
Issued at 1806102216Z - Valid 102300 to 110500Z

Australian Government
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Al heights AMSL

TS {CB/TCU implies SEV ICE and SEV TURB

CU/SC/AC implies MOD TURB CLDABV FZLVL implies MOD ICE
Speed of movementin KT @ refers to Critical Locations,

= refers to Limit of Forecast

Check AIRMETs, SIGMETs and NOTAMs

REMARKS

Formare infarmation contact (07) 3229 1854

2000M ISOL BR LAND TLODZ

BKN CU/SC 2500/8000FT SEA
SCT CU/SC 5000/8000FT LAND

ISOL TCU 3000/ABV10000FT
BKN ST 2000/4000FT

BKN ST 0500/2500FT

Weather Features valid at 1023002 Burvas of Metzorolegy
AREA]  SURFACE VIS AND WX CLOUD, ICING AND TURB FZLVL
>10KM NIL BKN ST 1000/3000FT IN A1 ONLY TL02Z ABV
FEW CU/SC 2000/8000FT SEA 10000FT
SCT CU/SC 5000/8000FT LAND N OF YNTN/YIFL
4000W ISOL FUBLWEODOFT LAND |
2000MISOLBRINAL ONLYTLOOZ |
>10KM NIL BKN CUISC 2500/8000FT SEA ABV
BKN CU/SC 5000/9000FT LAND 10000FT
4000MISOL FUBLWBOOOFT LAND | e
B
BKN CUISC 2000/9000FT
=10KM NIL BKN ST 1000/3000FT LAND TLO1Z 9000FT

Figure 9 QLD-N GAF Valid 2300-0500Z

Whereas the NSW-W GAF example in Figure 10 valid from 0500Z uses sub area Al to
forecast scattered showers commencing from 08Z and sub area B1 to forecast moderate

turbulence.
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Graphical Area Forecast SFC - 10000FT NSW-W

Issued at 18061022217 - Valid 110500 to 111100Z
Weather Features valid at 1105002

Australian Government
Bureau of Meteorology

AREA| SURFACE VIS AND WX

CLOUD, ICING AND TURB

FZLVL

=10KM NIL

[4]

All heights AMSL

TS/CB/TCU implies SEV ICE and SEV TURB

CU/SC/AC implies MOD TURB CLD ABY FZLVL implies MOD ICE
Speed of movementin KT @ refers to Critical Locations

= refers to Limitof Forecast

Check AIRMETs, SIGMETs and NOTAMS

SCT CUISC 4000/ABV10000FT
BKNAC BOOO/ABV10000FT

BKN CU/SC 3000/ABV10000FT
OVC AC/AS BOOO/ABVI0000FT

‘[MoD TURB BLWSOGOFT

9000FT

=10KM NIL

REMARKS:

For more information contact (02) 9296 1527

SCT CUISC 4000/8000FT
SCTAC 8000/ABV10000FT
BKN AS ABV10000FT

‘|MOD TURB BLWSO0OFT INBL

9500FT

Figure 10 NSW-W GAF Valid 0500-1100Z
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The information relating to a sub area is a variation from the parent area and applies only to
the sub area. Where applicable, the parent area will be mentioned first ahead of the sub area,
as the following examples highlight.

Isolated showers are expected throughout area A but in sub area Al the showers have greater coverage
(i.e. scattered in this case) and are expected to decrease to isolated at 10Z.

AREA A
3000M ISOL SHRA (SCT IN A1, ISOL FM 10Z)

Scattered showers are expected throughout area B (this includes sub area B1) but in sub area B1
isolated heavy showers and thunderstorms are also expected from 04Z.

AREA B

>10KM NIL

4000M SCT SHRA FM 02z

2000M ISOL +SHRA IN B1 ONLY FM 04Z
1000M ISOL TSRA IN B1 ONLY FM 04Z

Scattered rain is expected throughout area D, with widespread rain in sub area D1 from 02Z (until 02Z
D1 will experience scattered rain).

AREA D
>10KM NIL
5000M SCT RA (WDSPR IN D1 FM 02Z)

Thunderstorms are expected throughout area A, however they will cease at 07Z in Al.
Area A

>10KM NIL

2000M ISOL TSRA (CEASING IN A1 FM 072)

When a sub area is referenced alongside its associated parent area, the information relevant
to the sub area will be included in brackets to indicate it only affects the sub area.

AREA B
4000M SCT SHRA (ISOL IN B1, SCT FM 10z)

Scattered showers are expected throughout area B (including sub area B1), however the showers will be
isolated in area B1 until 10Z.

AREA A
SCT CU 5000/ABV10000FT (2500/6000FT IN A1)

Scattered cumulus cloud is expected throughout area A (including sub area A1) but the base and top are
lower in Al.

AREA D
MOD TURB BLW 8000FT (SEV IN D1)

Moderate turbulence below 8000 feet is expected in area D whereas in sub area D1 the turbulence will
be severe.

When text refers to a sub area only, and there is no reference to conditions in the associated
parent area, then the text will not be enclosed in brackets, for example:
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AREA D
2000M ISOL TSRA IN D1 ONLY TL 21Z

The corresponding cloud, turbulence and/or icing also apply to that sub area without the sub area
needing to be referenced:

ISOL CB 4000/ABV10000FT
BKN ST 1000/2500FT
BKN CU/SC 2500/9000FT

AREA D

ISOL TCU 4000/ABV10000FT IN D1 ONLY TL 11Z
BKN ST 1000/2500FT

BKN CU/SC 2500/9000FT

The towering cumulus is unique to the sub area and is only expected until 11Z, whereas throughout the
area and sub area there will be broken stratus and broken cumulus and stratocumulus.

If there is a cloud group in the prevailing weather conditions that is mentioned as only being in
a sub area (i.e. BKN ST 1000/3000FT IN A1 ONLY), this cloud group may be mentioned with
other weather phenomena within that area if it affects more than that specific sub area, for
example:

AREA A

>10KM NIL BKN ST 1000/3000FT IN A1 ONLY
SCT CU/SC 4000/8000FT

4000M ISOL SHRA BKN ST 1000/3000FT

BKN CU/SC 3000/ABV10000FT

In the prevailing conditions the broken stratus is affecting sub area Al only. Isolated showers however
are forecast to affect the whole of area A (including A1) and therefore the broken stratus is mentioned
with the isolated showers.

4.4 Critical Locations

A critical location is defined as a pass or gap through a mountain range which may be
available for use by VFR pilots when poor conditions prohibit flight across the ranges
elsewhere. The main concern at these locations is whether the pilot can fly over these regions
under VFR.

There are four critical locations within the Australian flight region:

LOCATION GAF AREA ABBREVIATION ELEVATION (feet)
Bowral NSW-E BWL 2200
Mount Victoria NSW-E MVI 3700
Murrurundi NSW-E MUI 2300
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Kilmore Gap VIC KMG 1200

Table 3 Critical location information

Critical locations are displayed on the graphic with a bold, blue circle (compared to the red
square for other PCA locations). Weather forecast information for critical locations is displayed
in the REMARKS field.

The name of the critical location(s) on the GAF is provided in the above abbreviated format
(e.g. KMG for Kilmore Gap) and the elevation (ELEV) of the location is provided in feet AMSL.
The forecast will be written in a format similar to a TAF, using approved abbreviations as in
APPENDIX B.

The format of the critical location forecast is as follows:

<PCA ID> < [ELEV XXXXFT]>: <visibility><weather> <cloud> <variations>
KMG [ELEV 1200FT]: 9999 i RA BKN ST 2500FT, TEMPO 0811/0817 5000M RA BKN ST 1500FT

4.4.1 Weather Information

Weather is included if necessary and will be written as an approved abbreviation (see
APPENDIX B).

In situations where conditions at the critical location are good (no significant weather or cloud)
but fog is expected in the valleys in the vicinity
example; 9999 NSC [FG VAL].

4.4.2 Visibility Information

The surface visibility is reported if cloud is not on the ground and is given in metres e.g.
4000M. When the visibility is expected to be greater than 10 kilometres, it is indicated as 9999.

4.4.3 Cloud information

Cloud is represented as <cloud amount> <cloud type> <level>FT, e.g. BKN SC 4000FT,
where cloud height is in feet AMSL (e.g. 3000 feet is given as 3000FT) and cloud type is an
approved abbreviation as per APPENDIX B.

Where the height of the cloud is the same as the elevation of the location, indicating cloud is
on the ground, the forecast is written as [CLD ON GND]. It is assumed the visibility in cloud
will be less than 1000 metres, and therefore a visibility group is excluded from the forecast,
e.g. cloud on the ground at Mt Victoria would be written as:

MVI [ELEV 3700FT]: BKN ST 3700FT [CLD ON GND]

CAVOK is used for a critical location to indicate visibility greater than 10 kilometres and a
cloud ceiling greater than 5000 feet above ground level (AGL).

4.4.4 Additional Information

The change indicators FMddhhmm or BECMG ddhh/ddhh are also used when one set of
prevailing weather conditions are expected to change to a different set of conditions. The
indicators are the beginning of a self-contained forecast, i.e. information on visibility, weather
and cloud is included as required.
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INTER or TEMPO may be used to describe intermittent or temporary variations in the
prevailing forecast conditions respectively.

Probability Forecasts, indicated by PROB% ddhh/ddhh, may be used if the estimated
probability of occurrence is thirty or forty per cent, but only with reference to thunderstorms or
poor visibility resulting from fog, mist, dust, smoke or sand, e.g. PROB30 0118/0123 0500M

FG.

Forecasts for critical location are coded in one line. For example, in NSW-E GAF:

CRITICAL LOCATIONS [HEIGHTS AMSL]:
MUI [ELEV 2300FT]: 9999 -RA BKN ST 4000FT, PROB30 INTER 2102/2105 3000M TSRA BKN ST

3500FT SCT CB 5000FT

MVI [ELEV 3700FT]: RA BKN ST 3700FT [CLD ON GND], FM210000 9999 -SHRA BKN ST 5000FT,
TEMPO 2100/2105 4000M SHRA BKN ST 4000FT

BWL [ELEV 2200FT]: SHRA BKN ST 2200FT [CLD ON GND]

4.5

GAF Worked Example

Figure 11 below is a GAF for New South Wales West (NSW-W) that was issued on the 215t of
March 2018 at 0406Z. The GAF is valid from 0500Z until 1100Z on the 215t of March 2018.

Weather Features valid at 2105002

Graphical Area Forecast SFC - 10000FT NSW-W
Issued at 1803210406Z - Valid 210500 to 211100Z

Australian Government

'+ Bureau of Meteorology

F ‘I JAREA SURFACE VIS AND WX CLOUD, ICING AND TURB FZLVL
: >10KM NIL SCT CU/SC 5000/8000FT ABV
: 10000FT
; 6000M ISOL DU
ign :
; MOD TURB BLW 5000FT
wREN < vam, oy :
e ) ey H
. = " L
A ne Y vmamm: L >10KM NIL SCT CU/SC 5000/ABV10000FT (BKN IN B1) ABV
- - caT E 10000FT
" oLy reace,"™
YCRG
TERR vuHg vwke, LS, TWST, Yooy
5000M ISOL SHRA (SCT IN B2) BKN CU/SC 3000/ABV10000FT
All heights AMSL
TS /CB/TCU implies SEV ICE and SEV TURB
CU/SC/AC implies MODTURB  CLD ABV FZLVL implies MOD ICE
Speed of movementin KT @ refers to Critical Locations
P 4000M ISOL TSRA (OCNL IN B2) ISOL CB 5000/ABV10000FT (OCNL IN B2)
= refers to Limit of Forecast BKN CU/SC 3000/ABV10000FT
Check AIRMETs, SIGMETs and NOTAMs
REMARKS:
MOD TURB BLW 5000FT IN B1
>10KM NIL FEW CU/SC 5000/8000FT ABV
10000FT
For more information contact (02) 9296 1527

Figure 11 New South Wales West GAF
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Area A

Surface visibility and weather

Where there is no weather, visibility will be greater than 10 km.
There will be isolated dust with visibility reduced to 6000 m.

Cloud, icing and turbulence

Throughout Area A there will be scattered cumulus and stratocumulus clouds with base 5000
FT AMSL to top at 8000 FT AMSL. Moderate turbulence should be expected with these clouds
(as per legend).

There will be moderate turbulence below 5000 FT AMSL.

Freezing level
Above 10000 FT

Area B

Surface visibility and weather

Where there is no weather, visibility will be greater than 10 km.

There will be isolated moderate showers of rain with visibility reduced to 5000 m, however in
sub area B2 there is a variation in coverage to scattered.

There will be isolated moderate thunderstorms of rain with visibility reduced to 4000 m,
however in sub area B2 there is a variation in coverage to occasional.

Cloud, icing and turbulence

Throughout Area B there will be scattered cumulus and stratocumulus clouds with base 5000
FT AMSL to top above 10000 FT AMSL, however in sub area B1 there is a variation in
coverage to broken. Moderate turbulence and icing should be expected with these clouds (as
per legend).

In isolated moderate showers of rain, there will be broken cumulus and stratocumulus clouds
with base 3000 FT AMSL to top above 10000 FT AMSL. Moderate turbulence and icing should
be expected with the cumulus and stratocumulus (as per legend).

In isolated moderate thunderstorms of rain, there will be isolated cumulonimbus clouds with
base 5000 FT AMSL to top above 10000 FT AMSL, in sub area B2 there is a variation in
coverage to occasional. There is broken cumulus and stratocumulus clouds with base 3000
FT AMSL to top above 10000 FT AMSL. Severe icing and turbulence should be expected with
the cumulonimbus and moderate turbulence and icing should be expected with the cumulus
and stratocumulus (as per legend).

There will be moderate turbulence below 5000 FT AMSL in sub area B1 only.

Freezing level
Above 10000 FT

Area C

Surface visibility and weather

Where there is no weather, visibility will be greater than 10 km.

Cloud, icing and turbulence
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Throughout Area C there will be few cumulus and stratocumulus clouds with base 5000 FT
AMSL to top 8000 FT AMSL. Moderate turbulence should be expected with these clouds (as
per legend).

Freezing level

Above 10000 FT

Note: In addition to all the above, it is good practice to consult medium level SIGWX charts, SIGMETs
and AIRMETs, GPWT charts, synoptic charts, relevant TAFs and METARSs in order to obtain the fullest
picture of the existing and predicted weather.

Further worked examples can be found in Appendix D.
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5 Changes to GAF and Corrected GAF

GAFs are not amended for deteriorating conditions. Advice of deteriorating conditions meeting
specific criteria (see Table 5 and are not currently contained in GAFs, shall be provided by a
separate product known as an AIRMET. For further information on AIRMET (s) refer to Section
6.

A SIGMET is always issued for the specified weather phenomena regardless of whether it is
forecast in the GAF. When GAFs are reissued at the standard issue times, any phenomena
contained in any valid SIGMET(s) shall be included in the relevant GAF(s), however, the
SIGMET will only be cancelled once the phenomenon ceases to meet SIGMET criteria. A GAF
can be corrected to remove a SIGMET phenomenon once a SIGMET is cancelled, however d
the GAF will not be amended for any change in SIGMET location, severity, or validity outside
of the standard GAF issuing times.

When a SIGMET phenomenon is referenced on a GAF, it will be described either by sub
areas, or through PCA/longitude and latitude points and will be as close as possible to the
current (or forecast) shape of the SIGMET at the beginning of the GAF validity. If the SIGMET
changes shape within the GAF validity period, the GAF will not be corrected for this change,
and pilots should always make sure they are consulting SIGMETs (and AIRMETSs as
applicable) in addition to the GAF (as mentioned in the GAF legend).

51 Corrections

A correction to a GAF can be made between standard issue times for the following reasons:
1. Typographical Errors (TYPO)

Typographical errors are errors made in the typing process, such as a spelling mistake or
a mistake in an approved abbreviation.

2. Transmission errors (TRANS ERR)

Transmission errors are errors such as transmitting before completion and in some
circumstances if uncorrected, this would result in an erroneous interpretation of the GAF
and may create a potential hazard to aviation.

3. Improvement in Conditions (IMPR)

Improvement in conditions as described in Table 4 below.

ELEMENT CORRECTION CRITERIA

Volcanic Ash, No longer present and/or SIGMET no longer required.
thunderstorm, hail,

severe squall line,

tropical cyclone,

sandstorm, dust

storm, freezing

precipitation, fog,

icing, turbulence,

mountain waves

Visibility When visibility is forecast to improve and change to or pass

through one or more of the following values:
8000M and/or
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5000M

Cloud amount Decrease to less than BKN, height of base being below
5000FT above the highest terrain in the area

Cloud height of base Height of base (above ground level) of any cloud layer of BKN
or OVC extent is forecast to lift and change to or pass through
one of the following values:

1500 FT and
1000 FT

Table 4 Criteria for GAF correction for an improvement in conditions

Corrections will be issued with the term CORRECTED below the first line of the Header field,
as in Figure 12 below.

Graphical Area Forecast SFC - 10000FT VIC
CORRECTED
Issued at 17091502097 - Valid 151100 to 15170027
Weather Features valid at 1511002

v Australian Government

“ Burean of Meteorology

Figure 12 Corrected GAF Header

Corrected GAFs will include a brief description in the Remarks field, highlighting the changes
in the GAF, and will be written in the following format:

COR AREA <area>: <reason ><additional free text if required>
e.g. COR AREA A: TYPO TRUB CHANGED TO TURB

COR AREA C: TRANS ERROR

COR AREA D: IMPR TS NO LONGER EXPECTED IN D1

Where TYPO is typographical error, TRANS ERR is for transmission error and IMPR s for
improvement in conditions.

Note: when a corrected GAF is issued, only information pertaining to the correction will be
modified. Therefore, a corrected GAF will only contain changes relating to items 1, 2 and/or 3
mentioned above.

Refer to APPENDIX E for examples of corrected GAFs.
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Corrected GAF Worked Example

A GAF for South Australia was issued on the 19th of April 2018 at 0430Z (Figure 13 below).

The GAF is valid from 0500Z until 1100Z. Weather features, if displayed, are valid as of

m— T "
— TN oo, R Graphical Area Forecast SFC - 10000FT SA }
KaTAH 7 ] 3 ' P N
o mes, . ™ Issued at 18041904302 - Valid 190500 to 1911002 o, Australian Government
or :
- " : ue Weather Features valid at 1905002 Bureau of Meteorology
- v
e ety 5 | JAREA SURFACE VIS AND WX CLOUD, ICING AND TURB FZLVL
PN " E >10KM NIL ABV
10000FT
vure,  cuss,
8 H |
H E
e
L FrT L Blucay
" 0500MISOLFGAZ FM 10Z
YECL, -
N m Gy Al o
[VPEM YYUH_ aimiR
.
] " wowco ] e
: " MOD TURB BLW 10000FT IN THERMALS LAND A1 TL
: . YREN, 087
I N 4
M ! @
HI
e >10KM NIL ABV
. 10000FT
Nl
[Fa

130% 135°F

7000M ISOL SHRA BKN AC 8000/ABV10000FT

All heights AMSL

TS /CB/TCU implies SEV ICE and SEV TURB

CU/SC/AC implies MOD TURB CLD ABV FZLVL implies MOD ICE
Speed of movementin KT @ refers to Critical Locations

= refers to Limit of Forecast

Check AIRMETs, SIGMETs and NOTAMs

4000M ISOL TSRA ISOL CB 8000/ABV10000FT

BKN AC 8000/ABV10000FT

REMARKS:

For more information contact (08) 8366 2773

MOD TURB BLW 10000FT IN THERMALS LAND TL 08Z

Figure 13 SA GAF

The meteorologist responsible for the GAF has been monitoring thunderstorms in area B, and
now believes they are no longer expected in area B within the GAF validity. The meteorologist
issues a corrected GAF (Figure 14) with the thunderstorm weather group being removed from
area B. In addition, a comment in the remarks box is appended to outline the reason for the
correction that is, in this case, the thunderstorm is no longer expected "IMPR TS NO LONGER

EXPECTED..
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o i T, VRS LB -

o LAt

YARY
YCFH,
.

wal YINN

)
voou _ oRT]
Levn bl
'

: 3 W)
130 135 10°E

rorn,

All heights AMSL

TS/CB/TCU implies SEV ICE and SEV TURB

CU/SC/AC implies MOD TURB CLD ABV FZLVL implies MOD ICE
Speed of movementin KT @ refers to Critical Locations

= refers to Limit of Forecast

Check AIRMETs, SIGMETs and NOTAMs

REMARKS:
CORAREAB: IMPR TS NO LONGER EXPECTED _

Formore information contact (08) 8366 2773

Graphical Area Forecast SFC - 10000FT SA

Issued at 1804190621Z - Valid 190500 to 1911002

Weather Features valid at 190500Z

Australian Government

Bureau of Meteorology

AREA SURFACE VIS AND WX

CLOUD, ICING AND TURB FZLVL
>10KM NIL ABV
10000FT
0500MISOL FG AZ FM 10z | T
"""""""""""""""""""" MOD TURB BLW 10000FT IN THERMALS LAND A1 TL'
08z
>10KM NIL ABV
10000FT

7000M ISOL SHRA

BKNAC 8000/ABV10000FT

MOD TURB BLW 10000FT IN THERMALS LAND TL 08Z

Figure 14 CORRECTED SA GAF
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6 AIRMET

AIRMET advices are issued to provide pilots with information on the occurrence and/or
expected occurrence of specified meteorological phenomena (see Table 5) that are not
included within the valid GAF and are expected to occur within the next four hours. As GAFs
are not amended for deteriorating conditions, an AIRMET will be responsible for notifying
users of these inclement conditions.

AIRMET advices are complementary to the routine issue of the GAF and are issued for the
phenomena in Table 5 below. AIRMETSs will also be issued if the phenomena in Table 5 are
contained in the current GAF but are affecting a different area, or time period. When GAFs are
reissued at the standard issue times, any phenomena contained in any valid AIRMET(s) will
be included in the relevant GAF(s), and once the GAF(s) are valid the relevant AIRMET(s) will
be cancelled.

AIRMETSs will be issued per phenomenon, which could extend across multiple GAFs. The
validity time of an AIRMET cannot exceed 4 hours.

6.1 Issuance

AIRMETSs will be issued for the following phenomena if not already contained in the current
GAF:

WEATHER CRITERIA

ELEMENT/

PHENOMENON

Visibility Widespread areas of visibility of less than 8000 M over an area of at least
3000NM?; or

Visibility of less than 5000 M but only in areas of high traffic density.

Cloud Widespread areas of cloud coverage of BKN or OVC below 1500 FT AGL over
an area of at least 3000NM?; or

Cloud coverage of BKN or OVC below 1000 FT AGL but only in areas of high
traffic density; or

Isolated, occasional or frequent cumulonimbus or towering cumulus cloud that
was not forecast, regardless of geographic extent or frequency.

Weather Isolated or occasional thunderstorms (with or without hail), regardless of
geographic extent or frequency;

Moderate icing (not issued separately when icing occurs in convective clouds);

Moderate turbulence (not issued separately when turbulence occurs in
convective clouds);

Moderate mountain waves.

Freezing Level Significant change (decrease) in freezing level (2000 FT or more) where the
effect of change in freezing level affects airspace at or below 10,000FT.

Table 5 Criteria for issuance of AIRMETs
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The above table refers to areal coverage as defined by the following:

1 Widespread indicates greater than 75% coverage or more of an area.

1 Isolated if it consists of individual features which affect, or are forecast to affect, an
area with a maximum spatial coverage of up to 50% of an area.

1 Occasional if it consists of well separated features which affect, or are forecast to
affect, an area with a maximum spatial coverage greater than 50% but not more than
75% of an area.

1 Frequent if it consists of features with little or no separation which affect, or are
forecast to affect, an area with a maximum spatial coverage greater than 75% of an
area.

6.2 Extension

Current AIRMETSs are subject to continuous watch and shall not be left to expire without
explicitly being cancelled or extended if required.

If an AIRMET is required to be extended, the lead time will be between 30 to 60 minutes prior
to the beginning of the validity of the next issue of the AIRMET, i.e. the AIRMET will not be
extended more than 60 minutes prior to the beginning of validity of the next issue, for example:

182 21207

AIRMET AIRMET

VALID 18Z 1 22Z VALID 22Z 1 02Z
FG not forecast in GAF AIRMET extended

FG observed
AIRMET issued

An AIRMET is not extended if its validity continues past the commencement of the next routine
GAF. In this case, the phenomenon will be included in the next routine GAF and the AIRMET
is cancelled once the GAF becomes valid. Following on from the example above the
phenomenon in the extended AIRMET would be added to the 23Z 7 05Z GAF and when the
GAF became valid at 23Z, the AIRMET would be cancelled, as highlighted as follows:

237 230572

GAF
VALID 23Z 7 05Z

FG now included in GAF AIRMET cancelled*

*|t is important to note that the low visibility hazard (fog) still exists but is now contained in the valid GAF.
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6.3 Cancellation
An AIRMET will be cancelled when:

9 during the validity period of an AIRMET, the phenomenon for which the AIRMET had
been issued is now included in a routine issue of a GAF; and/or

1 the phenomenon ceases to exist.

Therefore, it is important to note that when GAFs are re-issued at the standard issue times,
237,057, 117 and 17Z, any phenomena contained in any valid AIRMET(s) will be included in
the relevant GAF(s), and thereafter the relevant AIRMET(s) will be cancelled, as highlighted
below:

03z 05Z

TS not forecast in GAF, TS now included AIRMET cancelled*
TS observed in GAF
AIRMET issued

05102

*[t is important to note that the thunderstorm hazard still exists, but is now contained in the valid GAF.

04 05 06 07 08 09 10 11 12 13 14 15 16 17 18 19 20 21 22 23 00 01 02 03 04

4 0440Z - Unforecast thunderstorms develop and expected to cease at 142
< 0840Z - AIRMET revised

10Z — Next GAF issue time, AIRMET phenomenon included in next GAF

. <4 AIRMET Cancel 1100-1240

04 05 06 07 08 09 10 11 12 13 14 15 16 17 18 19 20 21 22 23 00 01 02 03 04

Figure 15 AIRMET cancellation example

Figure 15 above highlights another example of an AIRMET being cancelled after the next
routine issuance of GAF becomes valid. At 0400Z, the GAFs valid from 05-11Z and 11-17Z
are issued. At 0440Z the meteorologist observes thunderstorms that are not forecast in the
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current GAF coverage period (05-17Z7). An AIRMET is issued at 0440Z, for four hours. The
expectation is that the thunderstorms will cease at 14Z. Therefore, at 0810Z the AIRMET is
extended for another four hours.

At 10Z the meteorologist prepares the next routine issuance of the GAF valid 11-17Z and 17-
23Z and includes thunderstorms (until 14Z) in the 11-17Z GAF. The GAFs are sent and
become valid at 11Z. At 1105Z the extended AIRMET is cancelled as the thunderstorms are
now contained in the valid GAF.
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7 Grid Point Wind and Temperature Forecasts

7.1 Introduction

The Bureau produces Grid-Point Wind and Temperature (GPWT) forecasts for Low-level (LO00FT-
FL140), Mid-level (FLO50-FL240), and High-level (FL180-450) operations. Low-level GPWT charts are to
be used in conjunction with GAFs and provide forecast wind and temperature data at 1.5 degree
resolution for nine areas across Australia covering the GAF areas and a specific Timor Sea
area at flight levels 1000FT, 2000FT, 5000FT, 7000FT, 10000FT and FL140. References
made to GPWT in the context of this section is for low-level GPWT Forecast unless specified
otherwise.

7.2 Layout

The GPWT forecast consists of the following two components (refer to below):

1 Legend - containing the title of the product, issue time, validity time, format of the data
and ISA (International Standard Atmosphere) pressure (hPa) and temperature for
each level;

1 Image - showing a map of the relevant GPWT Area, including coast line, state
boundaries, with a 1.5-degree grid of wind and temperature values (or 5 degree grid
for the Australia-wide GPWT chart).
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1TT:
FORECAST is valid forthe centre ofthe box
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Figure 16 NSW Low-level GPWT forecast

7.3 Domain

GPWT products provide forecast wind and temperature data for nine regional areas across

Australia, covering the domains of the GAF products and a specific Timor Sea area, as shown

in Figure 17 below. The regional GPWT forecast charts display data in a grid of 1.5° latitude

by 1.5° longitude and data is given for the flight levels 1000FT, 2000FT, 5000FT, 7000FT,

10000FT and FL140

It should be noted that the two NSW GAFs (NSW-E and NSW-W) are covered by a single
GPWT forecast chart (GPWT NSW) and the Victorian and Tasmanian GAF areas are covered
by a single GPWT forecast chart (GPWT VT).

In addition to the nine regional GPWT forecasts, a single national Low-level GPWT forecast at

5-degree data resolution (grid of 5° latitude by 5° longitude) provides an efficient way to review
winds across the entire domain of Australia. This national low-level GPWT forecast matches

the domain of the national Mid and High-level GPWT forecasts.

Low-level regional and Australian GPWT forecasts are produced from the Bureau's numerical

weather prediction model (NWP) data, whereas the Mid and High-level GPWT forecasts are

produced from World Area Forecast Centre (WAFC) model data, therefore the values may
differ for the same location and height given that the data sources are different.
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Figure 17 Low-level GPWT forecast boundaries

7.4 Product Format

To support an efficient machine-to-machine loading of wind and temperatures, a single
national GPWT forecast dataset is provided in XML format. This dataset is provided every 6
hours and contain data at a 1.5-degree resolution, for time steps T+3hrs to T+48hrs in three
hour increments with the same levels as GPWT forecasts.

7.5 Issue Times and Validity Periods

Low-level GPWT forecasts are issued four times a day, with charts valid at three hourly time
steps as shown in Table 6 below. The data given in the GPWT forecast chart is valid at the
time of validity and therefore for wind and temperature forecast information between chart
validity times users must interpolate between charts.
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ISSUE TIME CHARTS VALID AT

227 00Z, 037, 067, 092, 127, 157, 187, 217
04z 06z, 097, 127, 152, 187, 217, 00Z, 03Z
102 127, 157, 187, 217, 00Z, 03Z, 06Z, 09Z
16Z 187, 217, 00Z, 03Z, 06Z, 09Z, 12Z, 15Z

Table 6 Issue and Validity Times of Low Level GPWT Charts

7.6 Deconstructing Low-level GPWT Forecast Charts

The GPWT legend below in Figure 18 contains the following information:

1 Product name and flight levels covered by the forecast

1 Validity time

9 Issuetime

1 Information on how to interpret the data in the chart

1 Levels (FL/FT)

1 International Standard Atmosphere (ISA) temperatures and pressure levels (hPa)
GPWT FORECASTS (1000FT - FL140) - AUS

PROVIDED BY AUSTRALIAM BUREAL OF ISA
METECROLOGY FL/FT hP I
VALID: 0000 UTC 24 May 2017 a i
ISSUED: 0505 UTC 25 May 2017 S
10000 700 -05

DATA FORMAT: dd fff £TT 7000 800 +01
dd; WIND DIR TEMNS OF DEG TRUE 5000 850 +05
fff: WIND SPEED IN KNOTS 2000 950 +11
RE TEMP IN DEG CELSIUS 1000 975 +13
FORECAST is valid for the centre of the box

Figure 18 Low Level GPWT chart legend

Please note that the temperature information given in the legend is for example purposes only
and should not be used as an adjustment figure to the actual temperature information in each
grid box.

Each grid box in the GPWT forecast chart contains wind speed and direction and temperature
data for the levels outlined in the legend. The values given are forecast data for the mid-point
of each square and are given in the following format; dd fff tTT; where each element
represents the following:
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ELEMENT DESCRIPTION EXAMPLE

28 is 280 degrees

dd Wind direction in tenths of degrees true 04 is 040 degrees

019 is 19 knots

fff Wind speed in knots 045 is 45 knots

t Sign of temperature, positive or negative * IS positive temperature
- is negative temperature

TT Temperature in whole degrees Celsius 08 is 8 degrees Celsius

Table 7 Explanation of data box format

Note: For levels at which the data is reported below the ground level the wind and
temperatures willbedi s pl ay-e-d--—-fas 0

Figure 19 below shows an example of a grid box of data from a GPWT forecast chart. In this
example, at FL140 winds are 300/19 and the temperature is negative 6°C (top line). At 2,000
feet, winds are 230/05 and the temperature is positive 23°C (second line from the bottom).
The bottom line (corresponding to 1000 feet AMSL) has dashed lines to indicate that at this
particular grid point the terrain is above 1000 feet so there is no valid data.

30 019 -06
31 013 +04
29 008 +14
30 004 +19
23 005 +23

Figure 19 Example of grid box from GPWT chart

Latitude and longitude information is displayed at the edge of the chart, and coastlines are
also shown to assist in determining geographical locations. On the low level GPWT chart the
latitude and longitude displayed at the edge of the chart refers to the coordinates at the centre
of the box.

It should be noted that northerly wind direction in the GPWT forecast is 360 degrees, indicated
in the forecast in the left hand column as '36'. The use of ‘000" denotes calm and will be
displayed in the centre column of the grid box.

Information on significant changes in wind speed and direction due to various weather
features, such as a Southerly Buster, Tropical Cyclone, cold fronts etc. can be obtained from
the GPWT Forecasts. However, it should be noted that due to its temporal resolution, on some
occasions GPWT Forecasts may not highlight these significant wind changes, especially if the
features are fast moving.

An example using of GPWT forecasts is provided in APPENDIX F.

7.7 GPWT Reference Charts

GPWT reference charts assist in providing reference of a planned flight path across an area in
relation to a low level GPWT forecast chart. GPWT reference charts exist for all low level
regional GPWT domains except for TIMS. Each reference chart covers the exact domain as
the corresponding low level GPWT forecast (Figure 17), and has the same gridded layout,
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except the grid boxes are blank and PCA locations have been appended to the chart. Figure
20 below is the corresponding reference chart for Figure 16 above:
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Figure 20 NSW GPWT Reference Chart

The reference charts can be used to determine which grid boxes a planned flight path will
occur in and to reference these boxes back to the GPWT forecast chart to determine the
applicable winds and temperatures for a flight. It should be noted that the GPWT forecast is
valid for the centre of the grid box and not necessarily for the PCA location in that box. Low
level regional GPWT reference charts can be found in the Chart Directory of NAIPS and on
the Bureau's aviation webpage by selecting the low level GPWT forecast, and an example of

each product is provided in Appendix I.

7.8 GPWT Caveats

GPWT forecast charts are used by pilots to determine winds and temperatures at a particular
altitude or to select the best altitude for a particular flight. Users may have to interpolate the

data to determine winds and temperatures at a location between grid points, at a level
between those given on the chart, or at times other than the valid time of the chart.

The deterministic nature of GPWT forecasts means that it is necessary to treat the accuracy of
the data with some degree of caution. While the accuracy of this data has vastly improved in
recent years and generally verifies well with observed conditions, winds provided by the
Bureau's NWP model may not always be accurate or have the resolution to depict winds

accurately, especially in respect to narrow, or fast moving systems.

It must also be noted that the terrain height within a grid box can vary by several thousand
feet. As a result, winds in the lower levels may not be available despite some areas within that
grid box containing terrain heights as low as sea level in some cases. The highlighted box in

Figure 21 below (Innisfail and inland areas) illustrates one such example.
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In these cases, surrounding boxes, particularly upstream neighbouring grid point data at 1000
feet and 2000 feet may need to be referenced to deduce wind speed and direction at the lower

levels in that area. For example, the 1000 feet and 2000 feet wind direction and speed in the

grid box to the right of the highlighted box are 150/27 and 140/28 respectively and the grid box

to the lower right are 150/11 and 130/17, therefore in the highlighted grid box (where there is
no terrain at 1000 feet and 2000 feet), one could infer that the wind speed and direction is

similar to that in these upstream neighbouring grid boxes.
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Figure 21 GPWT QLD-N example
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8 Briefing & Product Output

8.1 Product Output Format

GAF products are produced as low-resolution monochrome Portable Network Graphics (PNG)
and high-resolution colour charts in PNG and Portable Document Format (PDF) formats.

In addition, the weather elements (i.e. the extent of forecast polygon, weather boundary lines,
area labels, surface visibility and weather, cloud, icing, turbulence and freezing level) are
distributed in Extensible Markup Language (XML) format for efficient ingestion into flight
briefing applications and overlay with other information. The XML product contains:

1 Polygons for each weather area with associated surface visibility and weather information;

1 cloud, icing, turbulence and freezing level information within the domain of the forecast
area;

1 Lines for each weather feature (with associated speed and movement where relevant);

I Issue time and validity information; and

9 Remarks text (including forecasts for critical locations).

8.2 Area Briefing (NAIPS)

The area briefing package available from Airservices via NAIPS is based on Area QNH areas
as shown in Figure 22. The briefing areas are called Area QNH/Briefing Areas in the En Route
Supplement Australia (ERSA).
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Figure 22 NAIPS Briefing / Area QNH Boundaries
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It should be noted that when a NAIPS briefing is returned, the text content of the briefings
(Area QNH, TAF, SIGMET, NOTAMs etc.) will appear first in the briefing; the images
(including GAF, GPWT charts, and Mid-level SIGWX Charts) will follow the text and it will be
necessary to scroll down the web page to view these images.

Furthermore, if a pilot requests a briefing for a number of areas, all the images will be
displayed at the end, following the text messages. There are two options on the user selection
page of the Area Briefing in NAIPS that provide higher resolution charts, different formatted
products, and a reduction in the number of output charts (Figure 23).

The default chart variant is a low-resolution PNG product; however, the user can select a high-
resolution PNG (displayed in the briefing) or a PDF (provided as a link). The default validity for
an Area Briefing is 24 hours, which will output 24 hours of GPWT charts or 8 charts, however
the user can change this selection to only cover the duration of their flight. This information is
correct at the time of publishing, however Airservices Australia are investigating options to
display these graphical products to ensure the briefing is more efficient, as a result the NAIPS
briefing page may change in the future.

Area & Sub Area Directory
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4
4
YROM 0

YBEN

=
\ YMOR
20 24
BTl QYLHI
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Met NOTAM E NOTAM
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Validity: * 74 hr

Figure 23 NAIPS Area Briefing selection page
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APPENDIX A GAF Units Used

Units used in GAFs

Units used in the GAF are the conventional ones used in Australia as listed:
1 horizontal distance: measured in nautical miles (NM)

speed: measured in knots (KT)

wind direction: measured in degrees true

horizontal visibility: measured in metres (M)

=A =4 -4 =

cloud height: measured in feet above mean sea level (AMSL), with the exception of cloud
ceiling (used in critical locations) which is above ground level (AGL)

base and top of areas of icing and turbulence: measured in feet AMSL

= =4

freezing level: measured in feet AMSL
I time: measured UTC (2)
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Approved Abbreviations/Terms

APPROVED
ABBREVIATION

ABV

AC

AS

AT

BASE(S)

BECMG

BLW

BL

BKN

BR

CAVOK

TERM

Above

Altocumulus

AND

Amount

Altostratus

At

Base(s)

Becoming

Below

Blowing

Broken
Mist
Ceiling and

Visibility OK

Ceasing

DESCRIPTION/USE

Above a level

Cloud type

Connection word

Used in the remarks section
only

Cloud type

At a time or location

Cloud base

To describe temporal

changes

Below a level

Descriptor to be used with

dust (DU), sand (SA) or snow

(SN)

Cloud amount

Weather phenomenon

Ceiling above 5000FT and
visibility greater than 10KM
and only used for critical
locations

To describe cessation of
weather in sub area
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EXAMPLE

ISOL CB 3000/ABV10000FT

SCT AC/AS 9000/ABV10000FT

MOD TURB BLW 8000FT AND IN
THERMALS

COR AREA A IMPR CLD AMOUNT

SCT AC/AS 9000/ABV10000FT

BKN CU 4000/8000FT, BASE
2000FT SEA/LAND WI 30NM OF
COAST

SCT SHRA BECMG ISOL FM 10z

MOD TURB BLW 5000FT

1000M WDSPR BLDU

BKN ST 1000/3000FT

2000M ISOL BR

BWL [ELEV 2200FT]: CAVOK

2000M ISOL TSRA (CEASING 072
IN Al)
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CLD

CLD ON GND

COAST

COR

CB

Cu

DR

DU

DS

Dz

ELEV

EMBD’

FEW

Changed

Cloud

Cloud on ground

Coast

Correction

Cumulonimbus

Cumulus

Decreased

Drifting

Dust

Dust Storm

Drizzle

East

Elevation

Embedded

Few

Used in the remarks section
only

Used in the remarks section
only

Used for critical locations to
indicate cloud on ground.
Should always be given in
parenthesis and only used
for critical locations

At the coast

For use in REMARKS

Cloud type

Cloud type

Used in the remarks section
only

Descriptor to be used with
dust (DU) or snow (SN)

Weather phenomenon

Weather phenomenon

Weather phenomenon

Direction

Used for critical locations
only

Weather and cloud
description

Cloud amount
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COR AREA: ATYPO TRUB
CHANGED TO TURB

COR AREA A IMPR CLD AMOUNT

MVI [ELEV 3700FT]: BKN ST
3700FT [CLD ON GND]

BKN ST 1000/2500FT LAND WI
30NM OF COAST

COR AREA E: TYPO

ISOL CB 2000/ABV10000FT

SCT CU 4000/ABV10000FT

COR AREA C IMPR CLD AMOUNT
DECREASED

0500 WDSPR DRSN

6000M WDSPR DU

5000M SCT DS

8000M SCT Dz

6000M WDSPR DU E OF YTFD/MVI

BWL [ELEV 2200FT]: SHRA BKN ST
2200FT [CLD ON GND]

ISOL EMBD CB 4000/ABV10000FT

FEW CU 5000/8000FT



FC

FG

FT

FU

FZ

FZLYR

FZLVL

FRQ'

FM

GR

GS

HZ

ICE

IMPR

Funnel Cloud

Fog

Feet

Smoke

Freezing

Freezing Layer

Freezing Level

Frequent

From

Hail

Small hail or snow

pellets

Haze

Heavy

Icing

Improved

Improvement in
conditions

Graphical Area Forecast & AIRMET User Guide

Weather phenomenon

Weather phenomenon

Height description

Weather phenomenon

Descriptor to be used with
fog (FG), drizzle (DZ) or rain
(RA)

Used to describe freezing
layers

Height of freezing level in
feet

Weather and cloud amount

For temporal changes

Weather phenomenon to be
used with SH/SHRA or
TS/TSRA

Weather phenomenon

Weather phenomenon

Weather intensity

Weather phenomenon

Used in the remarks section
only

For use in REMARKS only
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0500M ISOL +TSRAFC

0500M ISOL FG FM 187

ABV10000FT

8000M WDSPR FU

4000M SCT FZRA

FZ LYR 6000/8000FT

FZLVL ABV 1000FT

1000M OCNL TSRA (1000M FRQ
TSRA A1 ONLY FM 062)

MOD TURB BLW 4000FT FM 15Z

0500M ISOL +TSRAGR FM 10Z

2000M ISOL +SHRAGS

8000M WDSPR HZ

1000M ISOL +SHRA FM 04z

MOD ICE ABV 7000FT

COR AREA D: VIS IMPROVED

COR AREA B: IMPR TS NO
LONGER EXPECTED



INLAND

INTER

ISOL

KM

KT

LAND

MOD

MTW

NM

NIL

NS
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Increased

Inland

Intermittent
conditions

Isolated

Kilometres

Knot

Land

Light

Low pressure

Metres

Moderate

Mountain Waves

Nautical mile

Nil

Nimbostratus

Used in the remarks section
only

Land from the coast to a
point inland

Periods of less than 30
minutes.

Only used in critical locations
forecasts

Weather and cloud amount

Distance

Used to describe speed of
movement of weather
features

Over land

Weather intensity

Weather feature

Distance

Intensity description

Weather phenomenon

Distance

No significant weather

Cloud type
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MOD TURB BLW 8000FT AND IN
THERMALS

COR AREA C IMPR CLD HEIGHT
INCREASED

BKN ST 0500/1500FT W1 30NM
INLAND OF COAST

INTER 1208/1211 4000 SHRA BKN
ST 3000FT

3000M ISOL SHRA

>10KM NIL

Appears on GAF image

8000M SCT FU LAND

8000M SCT -RA

Appears on GAF image

6000M SCT RA

MOD TURB BLW 5000FT TL 02Z

MOD MTW TL 08Z

BKN ST 0500/1500FT WI 30NM
INLAND OF COAST

>10KM NIL

OVC NS 2000/ABV10000FT



NE

NW

OBSC

OCNL"

OF

ONLY

ovC

PL

PO

RA

SA

SG

SS

SCT

SEA

SEV

SH

North

Northeast

Northwest

Obscured

Occasional

of

Only

Overcast

Ice Pellets

Dust Devils

Rain

Sand

Snow Grains

Sandstorm

Scattered

Sea

Severe

Shower/s
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Direction

Direction

Direction

Used with weather
phenomenon

Weather and cloud amount

Used to define area

Used when mentioning sub-
areas

Cloud amount

Weather phenomenon

Weather phenomenon

Weather phenomenon

Weather phenomenon

Weather Phenomenon

Weather phenomenon

Weather and cloud amount

Geographical description
(over sea)

Intensity description

Weather phenomenon
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MOD TURB BLW 5000FT N OF
YMOR/YKMP

ISOL SHRA, SCT NE OF
YMOR/YKMP

ISOL TCU NW OF YTFD/YNBR

OBSC TS

ISOL CB 2000/ABV10000FT, OCNL
FM 06Z

ISOL TCU NW OF YTFD/YNBR

SEV TURB BLW 8000FT D1 ONLY

OVC ST 1000/4000FT

1000M ISOL +SHRAPL

5000M ISOL PO

5000M SCT RA

5000M SCT BLSA

1000M SCT SG

1000M WDSPR SS

0500M ISOL FG, BECMG SCT FM
187

0500M ISOL FG SEA TL 027

SEV TURB BLW 8000FT TL 04Z

8000M ISOL -SHRA
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SN

SE

SwW

SQ

sSQL

STNR

SC

SFC

ST

TEMPO

THERMALS

TL

TS

TO

TOP(S)

TCU

Snhow

South

Southeast

Southwest

Squall

Squall Line

Stationary

Stratocumulus

Surface

Stratus

Temporary

conditions

Thermals

Until

Thunderstorm

To

Cloud Top(s)

Towering cumulus

Weather phenomenon

Direction

Direction

Direction

Weather phenomenon

Used with weather
phenomenon

Used to describe speed of
movement of weather
features

Cloud type

Cloud type

Periods of 30 to 60 minutes.
Only used in Critical
locations forecasts

Weather phenomenon

For temporal changes

Weather phenomenon

Description of cloud Top(s)

Cloud type
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4000M ISOL SHSN ABV 2500FT

8000FT N /4000 S

ISOL FG SE OF YCTM/NAMA FM
102

SEV TURB SW OF YCWR/UDA

2000M SQ TL 09Z

2000M SQL TS TL 09Z

Appears on GAF image

SCT SC 2000/5000FT

Header in the weather table

BKN ST 1000/2500FT

TEMPO 2105/2110 2000 TSRA BKN
ST 2200FT

MOD TURB BLW 5000FT IN
THERMALS

3000M SCT BR TL 237

1000M ISOL TSRA, BECMG OCNL
FM 05Z

SCT CU 2500/8000FT, TOP TO
ABV10000FT LAND

ISOL TCU 2000/ABV10000FT
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TRANS ERR Transmission error | For use in REMARKS
TURB Turbulence Weather phenomenon
TYPO Typographical error | For use in REMARKS
VAL Valley/s Used for critical locations

when fog is expected in the
valleys in the vicinity. Should
always be given in
parenthesis and only used
for critical locations.

VA Volcanic Ash Weather phenomenon

VIS Visibility Used in the remarks section
only

w West Direction

WDSPR Widespread Weather and cloud amount

Wi Within Used as spatial descriptor

4 Zulu Coordinated Universal Time

Table 8 Approved Abbreviations and Terms

* To be used for TS, CB and/or TCU only.
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COR AREA A: TRANS ERR

SEV TURB BLW 8000FT

COR AREA C TYPO

KMG [ELEV 1200FT]: 9999 NSC [FG
VAL]

>10KM WDSPR VA N OF
YPKT/YNGU

COR AREA B: IMPR VIS
IMPROVED

7000M ISOL DU W OF HRD/YHAY

7000M WDSPR -RA

SEV TURB BLW 8000FT LAND/SEA
WI 30NM OF N COAST

3000M ISOL BR TL 227
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APPENDIX C

Approved Symbols

SYMBOL

)

MEANING

Cold fronts

Low pressure systems

Surface trough

Direction-of-motion arrows

Tropical cyclones (used for any TC)

Note: GAFs do not distinguish between severe and non-
severe TCs. Refer to the SIGMET or Tropical Cyclone
Advisory for details.

Table 9 Approved symbols
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APPENDIX D GAF Worked Examples

In order to understand how to interpret the GAF more fully, it is useful to consider a few
worked examples.

GAF Example 1

Graphical Area Forecast SFC - 10000FT NT =

Issued at 1806110412Z - Valid 110500 to 1111002
Weather Features valid at 1105002

Australian Government

Bureau of Meteorology

AREA SURFACE VIS AND WX CLOUD, ICING AND TURB FZLVL
>10KM NIL SCT CUISC 3000/8000FT ABV
10000FT
E
g vouny e YN,
H . - vor w8 PRl B b e e et ccre it e et e e e e
L Mo B T mm_:'&\ . e 5000M ISOL -SHRA SCT ST 1000/2000FT
Yiihe, N, J T o] SCT CUISC 2000/8000FT
Lo Yomy e
ey g . i
Ly o | vreo, T =
- Tt B, e, I
oy G | vaon B >10KM NIL FEW CU 2500/8000FT ABV
#goo- g E 10000FT

>10KM NIL FEW CU/SC 5000/8000FT N OF YCOO/YNGU ABV
10000FT
5000MISOL PO LAND TL08Z MOD TURB BLW 7000FTAND IN THERMALS |
Al heights AMSL
TS/CB/TCU implies SEV ICE and SEV TURB ADOOMISOL FUBLW 7000FT | T
CU/SC/AC implies MOD TURE CLD ABV FZLVL implies MOD ICE
Speed of movement in KT @ refers to Critical Locations
= refers to Limitof Forecast
Check AIRMETs, SIGMETs and NOTAMs >10KM NIL SCTAC 7000/ABV10000FT D2 ONLY ABV
10000FT
REMARKS:

4000MISOL FU BLW 7000FTIN D1
ONLY

Far more infarmation contact (08) 8920 3814

Figure 24 GAF for Northern Territory
1 GAF for Northern Territory issued on the 11t of June 2018 at 0412Z.
1 The GAF is valid from 0500Z until 1100Z on the 11" of June 2018.

1 Weather Features are valid as of 0500Z on the 11t of June 2018.

Area A

Surface visibility and weather

Where there is no weather, visibility will be greater than 10 km.
There will be isolated light showers with visibility reduced to 5000 m.

Cloud, icing and turbulence (represented as AMSL)

Throughout Area A, there will be scattered cumulus and stratocumulus clouds with base
3000FT to top 8000FT. Moderate turbulence and icing should be expected with these clouds
(as per legend).

In isolated light showers there will be scattered stratus clouds with base 1000FT and top
2000FT and scattered cumulus and stratocumulus clouds with base 2000FT and top 8000FT.

Freezing level
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Above 10,000FT
Area B

Surface visibility and weather

There is no weather in Area B, with visibility greater than 10 km.

Cloud, icing and turbulence (represented as AMSL)

There will be few cumulus clouds with base 2500FT to top 8000FT. Moderate turbulence and
icing should be expected with cumulus cloud (as per legend).

Freezing level
Above 10000FT

Area C

Surface visibility and weather

Where there is no weather, visibility will be greater than 10 km.
There will be isolated dust devils with visibility reduced to 5000 m over land until 08Z.
There will be isolated smoke with visibility reduced to 4000 m below 7000FT.

Cloud, icing and turbulence (represented as AMSL)

There will be few cumulus and stratocumulus clouds with base 5000FT to top 8000FT north of
a line that extends from YCOO to YNGU. Moderate turbulence and icing should be expected
with this cloud (as per legend).

In isolated dust devils there will be moderate turbulence, also expect moderate turbulence in
thermals.

Freezing level
Above 10000FT

Area D

Surface visibility and weather

Where there is no weather, visibility will be greater than 10 km.
There will be isolated dust devils with visibility reduced to 5000 m until 08Z.

There will be isolated smoke with visibility reduced to 4000 m below 7000FT in sub area D1
only.

Cloud, icing and turbulence (represented as AMSL)

There will be scattered altocumulus clouds with base 7000FT to top above 10000FT in sub
area D2 only. Moderate turbulence and icing should be expected with this cloud (as per legend).

In isolated dust devils, there will be moderate turbulence, also expect moderate turbulence in
thermals.

Freezing level
Above 10000FT
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GAF Example 2

ATy e p— |
vy L] "= Sacu
e 0

Graphical Area Forecast SFC - 10000FT VIC

Issued at 1806110424 Z - Valid 111100 to 111700Z
Weather Features valid at 1111002

! Australian Government

Burcau of Metcorology

| AREA SURFACE VIS AND WX CLOUD, ICING AND TURB FZLVL
=10KM NIL 'SCT ST 1000/3000FT S 53600 TO00FT

E 'SCT CU/SC 3000/6000FT
'SCTAC/AS B000/ABVI0000FT

YSHT  YWGT

. L. e vl

vHsMy ¥ 3 L]

" yurp
T W

L]

5000MISOL RA(AL TL142) BKN ST1i000/2000FT T

BKN CU/SC 4000/8000FT

BKN AC/AS 8000/ABV10000FT

'SEV TURB BLW 8000FT LAND S OF S3630

G e pees 10-c

All heights AMSL

TS/CB/TCU implies SEV ICE and SEV TURE
CU / SC /AC implies MOD TURB CLD ABV FZLVL implies MOD ICE >10KM NIL FEW CU/SC 4000/6000FT B000FT
Speed of movementin KT @ refers to Critical Locations SCTACIAS BU00/ABVL0000FT W OF YDEG/CHOMP

= refers to Limitof Forecast

Check AIRMETs, SIGMETs and NOTAMs

REMARKS: 0500M ISOL FG B1 ONLY BKN ST 0200/2000FT
CRITICAL LOCATIONS [HEIGHT AMSL]

KMG [1200FT): 9999 FEW CU/SC 3500FT SCTAC/AS 8000FT, FM111400
9999 BKN ST 1500FT, TEMPO 1114/1117 0500 RABKM ST 1200FT [CLD
ONGND] b ]
MOD TURB BLW 8000FT B1 ONLY SEV FM 142

>10KM NIL 'SCT CU/SC 3000/6000FT 7O00FT

5000M ISOL SHRA SCT ST 1500/2500FT
BKN CU/SC 2500/7500FT

For more information contact (03) 9669 4850

Figure 25 GAF for Victoria
1 GAF for Victoria issued on the 11 of June 2018 at 0424Z
1 The GAF is valid from 1100Z until 1700Z on the 11t of June 2018
1 Weather Features are valid as of 1100Z on the 11t of June 2018.

Area A

Surface visibility and weather

Where there is no weather, visibility will be greater than 10 km.

There will be isolated moderate rain with visibility reduced to 5000 m. In sub area Al the rain
is forecast from 11Z until 14Z.

Cloud, icing and turbulence (represented as AMSL)

There will be scattered stratus clouds with base 1000FT and top to 3000FT south of latitude
36 degrees south. There will be scattered cumulus and stratocumulus clouds with base
3000FT and top 6000FT. There will be scattered altocumulus and altostratus clouds with base
8000FT and top above 10000FT. Moderate turbulence and icing should be expected with the
cumulus, stratocumulus, altocumulus and altostratus clouds (as per legend).

In the isolated rain there will be broken stratus clouds with base 1000FT and top to 2000FT.
There will be broken cumulus and stratocumulus clouds with base 4000FT and top 8000FT.
There will be broken altocumulus and altostratus clouds base 8000FT and top above
10000FT. Moderate turbulence and icing should be expected with the cumulus, stratocumulus,
altocumulus and altostratus clouds (as per legend).

There will be severe turbulence below 8000FT over land south of latitude 36 degrees and 30
minutes south.
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Freezing level
7000FT

Area B

Surface visibility and weather

Where there is no weather, visibility will be greater than 10 km.

There will be isolated fog in sub area B1 only with visibility reduced to 0500 m.
Cloud, icing and turbulence (represented as AMSL)

There will be few cumulus and stratocumulus cloud with base 4000FT and top 6000FT. There
is scattered altocumulus and altostratus cloud with base 8000FT and top above 10000FT west
of a line extending from YDEG/CHOMP. Moderate turbulence should be expected with these
clouds (as per legend).

With the isolated fog there will be broken stratus with base 0200FT and top 2000FT.

There will be moderate turbulence below 8000FT in sub area B1 only, becoming severe from
14Z.

Freezing level
8000FT

Area C

Surface visibility and weather

Where there is no weather, visibility will be greater than 10 km.

There will be isolated moderate showers of rain with visibility reduced to 5000 m.

Cloud, icing and turbulence (represented as AMSL)

There will be scattered cumulus and stratocumulus cloud with base 3000FT and top 6000FT.
Moderate turbulence should be expected with these clouds (as per legend).

In showers of rain there will be scattered stratus cloud with base 1500FT and top 2500FT.
There will be broken cumulus and stratocumulus cloud with base 2500FT and top 7500FT.
Moderate turbulence should be expected with the cumulus and stratocumulus clouds (as per
legend).

Freezing level
7000FT

Critical Location Forecast:
KMG i Kilmore Gap, elevation 1200FT AMSL
Visibility will be greater than 10 km. There will be few cumulus and stratocumulus cloud with

base 3500FT AMSL [2300FT AGL] and scattered altocumulus and altostratus cloud with base
8000FT AMSL [6800FT AGL].

From 14002 visibility will be greater than 10 km. There will be broken stratus cloud with base
1500FT [300FT AGL].

There will be temporary variations, therefore periods of 30 to 60 minutes, from 14Z until 17Z of

moderate rain with visibility reducing to 0500 m and broken stratus cloud with base 1200FT
AMSL [cloud on ground].
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APPENDIX E Corrected GAF Examples

Graphical Area Forecast SFC - 10000FT QLD-S

vae, , CORRECTED Australian Government
Eq 5'““;“"“':”“ m‘;“‘. ; o Issued at 17101903187 - Valig 190500 to 1911002 Burean of Meteorology
yeouTomy B ® : Weather Features valid at 190500Z
AREA SURFACE VIS AND WX CLOUD, ICING AND TURB FZLVL
>10KM NIL SCT SC 5000/ABV10000FT (3000/6 000FT IN AL, ABV
E 8000/ABV10000FT IN A2) 10000FT

= 8000M SCT FU BLW 10000FT LAND

All helghts AMSL

TS CB/TCU implies SEV ICE and SEV TURE
CU/SC/AC implies MODTURB LD ABV FZLVL implies MOD ICE B oy FU BLWE000FT LAND
Speed of mavement in KT @ iefers to Critical Locations

= refers to Limit of Forecast
Check AIRMETs, SIGMETs and NOTAMs

MOD TURB BLW 10000FT IN THERMALS W OF
YEML/YTAM TL 082

REMARKS
CORAREAA: IMPR PO NO LONGER EXPECTED
>10KM NIL SCT CU 5000/ABV10000FT ABV
10000FT
3000M I50L FU BLW 10000FT
3000M IS0L SHRA ISOL TCU 3500/ABVI0000FT
BKN ST 2000/3500FT
BKN CU/SC 3500/ABV10000FT
2000M ISOL TSRA ISOL CB 3500/ABV10000FT
BKN ST 2000/3500FT
BKN CU/SC 3500/ABV10000FT
MOD TURE BLW 1000OFT IN THERMALS W OF
YGDIYTAM TL 08Z
>10KM NIL SCT CUISC 3000/7000FT ABV
10000FT
3000M I50L SHRA BKN ST 1500/3000FT

QVC CU/SC 2000/3000FT

For more information contact (07) 3229 1854

Figure 26 Corrected QLD-S GAF

Graphical Area Forecast SFC - 10000FT WA-N
CORRECTED

Australian Government

G.
B Issued at 1709130749Z - Valid 131100 to 131700Z tearnlogy
Weather Features valid at 131100Z
AREA SURFACE VIS AND WX CLOUD, ICING AND TURB FZLVL
E >10KM NIL BKN ST 1000/2000FT FM 152 [ABV 10000FT
&
G,
YarGom v Yacy — eneiry i 0500M SCTFG FM 152
= L}
[ uste vwAo, WO, 130 125°€__CELA

All heights AMSL

ITS/CB/TCU implies SEV ICE and SEV TURB

CU/SC/AC implies MOD TURB CLD ABV FZLVL implies MOD ICE
Speed of movementin KT W refers to Critical Locations

- refers to Limit of Forecast >10KM NIL [ABV 10000FT
Check AIRMETs, SIGMETs and NOTAMs
REMARKS:
COR: TRANS ERR
>10KM NIL BKN ST 1000/2000FT FM 12Z [ABV 10000FT

0500M ISOL FG FM 142

For more information contact (08) 9263 2255

Figure 27 Corrected WA-N GAF
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TE5E N

L vouy

TS0°F

v :
N . YISO L 1 O

=T

s.ov

s 150

All heights AMSL

TS /CB/TCU implies SEVICE and SEV TURB

CU/SC/AC implies MOD TURB CLD ABV FZLVL implies MOD ICE
Speed of movementin KT @ refers to Critical Locations

= refers to Limit of Forecast

Check AIRMETs, SIGMETs and NOTAMs

REMARKS:
CORAREAC: IMPR TS NO LONGER EXPECTED

For more information contact (03) 6221 2026

CORRECTED

Issued at 17101903487 - Valid 191100 to 191700Z

Graphical Area Forecast SFC - 10000FT TAS

Weather Features valid at 191100Z

, Australian Government
Bureau of Meteoralogy

AREA|  SURFACE VIS AND WX CLOUD, ICING AND TURB FZLVL
m >10KM NIL SCT CUISC 3500/9000FT, FEW 4000/3000FT FM 15Z |4000FT
SEV TURB BLW 8000FT LAND/SEAWI 30NM OF
COAST
6000M WDSPR -SHRA SCT ST 1500/2500FT 4000FT S
BKN CL/SC 2500/9000FT /5000FT
N
4000M ISOL SHRA BKN ST 1500/2000FT
OVC CU/SC 2000/9000FT
SEV TURB BLW 8000FT LAND/SEAWI 30NM OF N
COAST
>10KM NIL BKN CU/SC 2500/9000FT 4000FT S
/5000FT
N
2000M ISOL SHRA, SHSN ABV ISOL TCU 2000/ABV10000FT
3000FT BKN ST 1500/2500FT
OVC CU/SC 2000/9000FT

Figure 28 Corrected TAS GAF
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Using GPWT Forecasts

An example flight is shown by the green line on the GPWT forecast chart in Figure 29 below.
The forecast chart is an extract from the WA-S GPWT chart, with the green line depicting a
flight departing from the west (near Perth) and heading to the east. (Note: the green coastline
in the far left hand column of grid boxes). Pilots would be required to read the data from the
grid boxes based on the level they are flying at (noting that the data is representative of the
central point within the grid box).

029 -06
021 +02
021 +09
020 +14
006 +12
003 +14| --

028 -07
027 +01
027 +09
023 +13
007 +09

038 -07
038 +02
022 +09
019 +13
006 +16

30
29
29
28
23

047 -07
037 +03
021 +11
012 +15
013 +19

032 -07
025 +03
023 +12
020 +17
012 +19

035 -06
021 +02
025 +09
027 +13

006 +13

027 -06
029 +02
025 +09(2

012 +08

29
28

034 -0/
038 +02

024 +14
013 +16

045 -07

0+11
014 +16
014 +18

027 -07
028 +02
021 +10
013 +09
011 +10

029 -07
022 +02
018 +10
019 +10
017 +08

28
28
30
31
28

027 -07
021 +02
024 +09
025 +12
018 +13

030 -07
029 +01
019 +10
018 +15
024 +17

—~ o~

o~

- —~—

o~ e

o~ i

Table 10 below shows the data displayed in the grid boxes for this particular flight.

Height

(FT/FL)
FL140
10,000FT
7,000FT
5,000FT
2,000FT

1,000FT

GRID POINT 1
Wind Temp
(kts) ©
280/32 | -7
270/25 | +2
280/35 | +9
270/21 | +11
270/03 | +12
300/02 | +14

Figure 29 Example Flight

GRID POINT 2
Wind Temp
(kts) ©)
270/35 | -6
280/21 | +2
300/25 | +9
290/27 | +13
260/09 | +10
270/06 | +13

GRID POINT 3

Wind
(kts)

Temp
©
280/27 | -6
280/29 | +2
280/25 | +9
290/28 | +13

260/12 | +8

GRID POINT 4
Wind Temp
(kts) (©)
290/34 | -7
280/38 +2
290/25 | +9
280/24 | +14
280/13 | +16

Table 10 Wind and Temperature data for example flight

GRID POINT 5
Wind Temp
(kts) ©)
300/45 | -7
280/39 +2
290/20 | +11
300/14 | +16
270/14 +18

For example, the flight might ascend through the first grid point to cruising level at 8000 feet.
Cruising level would be maintained until the fifth grid point (far right hand grid box), when the
flight would descend to its destination.
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Therefore, the pilot would need to consider winds at 1000, 2000, 5000 and 7000 feet from grid
box one. An interpolation between 7000 feet and 10,000 feet may be required to better
determine the wind at 8000 feet. For grid boxes two, three and four, wind at 7000 feet would
be required and an interpolation between 7000 and 10,000 feet to determine the winds at
8000 feet. Winds at 1000, 2000, 5000 and 7000 feet would be required from grid box five. An
example using two consecutive GPWT charts is provided in APPENDIX G.
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APPENDIX G Using Two GPWT Forecasts

In this example wind and temperature data are required for a flight departing YMLT at 0800Z
and arriving at YKII at 0940Z. The flight is from east to west.

GPWT forecast charts are issued for 3 hourly time steps as mentioned in Section 7. At
0400UTC GPWT forecast charts valid for 06Z-09Z (Figure 30) and 09Z-12Z (Figure 31) will be
issued and will provide wind and temperature data for the duration of the flight. A subset of the
actual GPWT forecast charts are provided below.

1. Using the GPWT forecast valid from 06Z for the first hour of the flight (08-092)

30 026--04] -05 %é_g%z/-oz} 28 019 -04
1 028 +04|29 0 03 3 +03|27 015 +02
317023 +13|31 023 % 018 +12|27 016 +11

29 022 +17133 018 +17 014 +16[27 017 +16
23 019 +19]26 005 +23|20 004 +23|24 009 +22
21 013 +20]21 018 +23|07 008 +25[03 009 +20

30 d%% -04 |29 027 -06 |27 025 -05 27 -05
0

30 027 +05/29 019 +05[29 031 +03[27.925 +02
30 018 +12J30 (27 12(25 035 +12[28-032 F 11 IRCLARILEN
gt R ket Gk Mm—
+ + 1Y 016426155~ 016+15 Grid Point 2
25 016 +16[29 005 *18|34, AT5+20[00 022 +18
28 030 -04 |29 034 -06 |28 025 +07]27 53406 | IETIZTIEM
30 030 +0429 019 +04[26 016 +01[29 028 +01
30 017 +11/33\016 +09[29 015 +11/29 914 +10
30 014 +14[33 016 +14[30 015 +16334014 +14
30 010 +16 +18|~ == |01 026 +17
30 016 +16 |- - - |02 029 +17

Figure 30 Extract from VT GPWT forecast chart valid at 0600 UTC

The yellow line denotes the flight path from YMLT to approximately one hour into the flight. The blue
lines point to the section of the flight path that relates to each grid point.

2. Using the GPWT forecast valid from 09Z for the remaining 40 minutes of the flight (09-
09402):

Figure 31 Extract from VT GPWT forecast chart valid at 0900 UTC

The yellow line denotes the flight path from approximately one hour into the flight to the destination YKII.
The blue lines point to the section of the flight path that relates to each grid point.
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