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1.
Project Aims

This aim of this project is to quantify spatial and temporal trends in wind erosion throughout Australia during the period 2000 to 2004 and place these into the longer time context of dust activity, rainfall and drought for the period, 1960 to 2004.  The data and methods used are detailed below. 

2.
Data and Methods

2.1
Data sources

Meteorological records of dust event occurrence are used to produce annual maps of wind erosion activity across Australia for the period 2000 to 2004.  The observations used are the Bureau of Meteorology present and past weather records for: dust storms (codes 09, 30-35), thunderstorms with dust storms (code 98) and local blowing dust (codes 07 and 08).  In previous national environmental audits and State of the Environment Reports (McTainsh, 1998, McTainsh et al., 2001) the event codes designated by meteorological observers (using visibility criteria) were used to define three dust event types: severe dust storms, moderate dust storms and local dust events.  This approach has now been changed due to inconsistencies in observer codings.
The new approach uses visibility to classify the three dust events types, as follows: (i) severe dust storms have visibility of < or = 200 metres, (ii) moderate dust storms have visibility of < or = 1,000 metres and local dust events have visibility >1,000 metres.  

2.2
Data analysis and map production
Data processing was carried out using the statistical program SAS (v8) and maps were produced using the Natural Neighbour geometric interpolation method in the Vertical Mapper (v2.5) component of MapInfo (v7.5).  This is the same mapping methodology used for earlier State of the Environment Reports.
Vertical Mapper (v2.5)

2.3
Dust Storm Index (DSI)
The Dust Storm Index (McTainsh 1998) provides a measure of intensity of wind erosion activity, and has been used for past state of the environment reports and is the formal measure of wind erosion activity approved by the Australia and New Zealand Environment Conservation Council (ANZECC).  Each of the three dust event types is given a weighting based upon measured dust concentrations in relation to visibility (McTainsh and Tews unpublished report).  The DSI is calculated using the following equation,
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Where:

DSI = Dust Storm Index at n stations where i is the ith value of n stations.

SD = Severe dust storm (daily maximum weather codes: 33, 34, 35)

MD = Moderate dust storm (daily maximum weather codes: 30, 31, 32 and 98)

LDE = Local dust event (daily maximum weather codes: 07 and 08)

The number of stations (n) is the total number of stations recording dust events in each time period.  For the 2000 – 2004 period 411 stations had continuous records, whereas during 1960 – 2004 only 46 stations had continuous records of dust activity and rainfall.  Figure 1 show the locations and names of the 411 meteorological stations used to produce the 2000 – 2004 maps. 

Frequency of weather observations varies between meteorological stations; from 8 observations per day at the major meteorological stations to 2 observations per day at the smaller stations.  This produces some error in the DSI maps, because an 8 observation per day station has an increased chance of recording dust events than a 2 observation per day station.
2.4
DSI wind erosion maps

Maps of total annual DSI are presented here, as distinct from the mean DSI used in the State of the Environment 2001.  The latter measure was used in the past as comparisons were made over different length time periods.  As State of the Environment reporting is now moving to a system of annual updates, total annual DSI is the most appropriate measure.  Figure 2 shows the changing patterns of wind erosion activity from 2000 to 2004 as measured by total annual DSI.

2.5
DSI, rainfall and drought plot
The DSI and rainfall records for the period 1960 to 2004 are derived from 46 stations long term Bureau of Meteorology stations.  Figure 3 shows the longer time trend of DSI in relation to rainfall and drought.
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Figures

Figure 1 Maps showing meteorological station locations within states (2000 – 2004)
[image: image1.wmf](

)

(

)

[

]

i

n

1

i

 

LDE

0.05

MD

SD

5

DSI

å

=

´

+

+

´

=


Figure 1 Weather stations recording wind erosion activity in Western Australia during the period 2000 to 2004.

Figure 1a: 
Western Australia
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Figure 2 Weather stations recording wind erosion activity in the Northern Territory and South Australia during the period 2000 to 2004.

Figure 1c:
The Northern Territory
Figure 1b:
Northern Territory and South Australia

[image: image3.png]BLACK POINT

WARRUWI
MANINGRIQ

CHANNEL POINT

MANGO ARM'/o + PINE CREEK
DOUGEAS RIVER

FLYING FOX—+

« TIMBER CREEK * LARRIMAH

+ KIDMAN SPRINGS
+ VICTORIA RIVER DOWNS

# WOLLOGORANG

¢ WAVEHILL | ELLIOTT

+ BRUNETTE DOWNS

+ TENNANT CREEK
+ RABBIT FLAT

+ ALI CURUNG
YUENDUMU
* + TERRITORY GRAPE FARM
+ JERVOIS
* PAPUNYA
+ ARLTUNGA

+ ALICE SPRINGS
+ WATARRKA

ULURU RANGERS + + CURTIN SPRINGS
* KULGERA

—
WITJIRA NATIONAL PARK

+* MARLA

+* MARREE

+* TARCOOLA AERO
+ WOOMERA

* HAWKER
MINNIPA  NONNING

A YONGALA

+ MOC

+ ANDAMOOKA® ARKAROQ

MBA

LA

GLUEPOT RESERVE

CEDUNA AWMO
STREAKY BAY ~ PORT PIRIE ZINIFEX_—ELDUNDA
KYANCUTTA . SnowTown ]
ELLISTON PRICE
NURIOOTPARENMARK. | 5y7oN
PORT LINCO ¥ TROSEDALEMURRAY BRIDGE
-——
— KAROONDA
INGIH LAMEROO
o KEJTH
+ PADTHAWAY
CAPE WILLOUGHBY *|COONAWARRA
« MOUNT GAMBIER

CAPE NORTHUMBERLAND:





Figure 3 Weather stations recording wind erosion activity in Queensland during the period 2000 to 2004.

Figure 1c:
Queensland
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Figure 4 Weather stations recording wind erosion activity in New South Wales during the period 2000 to 2004.

Figure 1d:
New South Wales
[image: image5.png]+* MURWILLUMBAH

TABUAn LISMORE BYRON BAY
.
» ALSTONVILLE
MUNGINDI TENTERFIELD o casiNo
« TIBOOBURRA * LIGHTNING RIDGE  , \iomeE *+ PINDARI DAM YAMBA
o\
* WANAARING COLLARENEBR!  |NVERELL—e * GLEN INNES
« BOURKE * BREWARRINA
* GUYRA
NARRABRI-+ + BARRABA COFFS HARBOUR MO
+ ARMIDALE  DQRRIGO
* WHITE CLIFFS
COONAMBLE * BARADINE | & )\gpAH® WOOLBROOK ,\7%];5 WEST ROCKS
» COONABARABRAN VARRAS
.
« WILCANNIA * COBARMO 4 NYNGAN * QUIRINDI PORTMACQUARIE
* MURRURUNDI
* TAREE
« BROKEN HILL * TRANGIE + DUNEDOO « SCONE
FORSTER BEACH
+ MENINDEE GULGONG #JERRYS PLAINS * LOSTOCK DAM
WELLINGTON » SINGLETON » + PATERS
 PEAK HILL MAITLAND El'son Bay
= [VANHOE CONDOBOLIN CESSNOCK (NULKABA) NEV\\I/\QI,Z\le?hAETOWN
* PARKES
+ POONCARIE * LAKE CARGELLIGO + ORANGE + PRATS RIDGE
o HILLSTON OBERON  * LITHGOW
GRENFELL COWRA . @MB
. * /SYDNEY
WYALONG-+
+ LAKE VICTORIA + QUANDIALLA PROSPECT DAM ERPOOL
HAY » TEMORA BOWRAL = WOLLONGONG
.
COOTAMUNDRA
* BALRANALD « NARRANDERA * GOULBURN
GUNDAGAI * YASS
* BURRINJUCK DAM
» WAGGA WAGGA _ 7 JERVISBAY
BELCONNET GANBERRA NERRIGA
« DENILIQUIN {DBINBILLA
TOCUMWAL « TUMBARY BATEMANS BAY
* + COROWA MORUYA HEADS
- ALBURY
NAROOMA

+ THREDBO




Figure 5 Weather stations recording wind erosion activity in Victoria and Tasmania during the period 2000 to 2004.

Figure 1e:
Victoria and Tasmania

Figure 2 Annual Maps showing wind erosion activity across Australia represented by the Dust Storm Index (2000-2004)
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Figure 2a: 2000
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Figure 2b: 2001
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Figure 2c: 2002
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Figure 2d: 2003
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Figure 2e: 2004
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Figure 3 Plot of total annual rainfall (line plot) against total annual Dust Storm Index (drought years, black histogram bars) at 46 stations across Australia for the period 1960 to 2004.
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