Aust. Met. Mag. 46 (1997) 27-38

An extended high-quality historical
rainfall dataset for Australia

Beth Lavery, Grace Joung and Neville Nicholls
Bureau of Meteorology Research Centre, Melbourne, Australia
(Manuscript received May 1996; revised August 1996)

Lavery et al. (1992) identified 191 high-quality long-term rainfall
records after an exhaustive search of documentation on
Australian rainfall sites, coupled with statistical tests. This
dataset had a relatively poor spatial distribution and so high-
quality composited rainfall records and some records of shorter
duration now have been added. The final dataset of 379 high-
quality rainfall records (341 of which commence no later than
1910) can reliably monitor rainfall trends for most of Australia.
The techniques used to composite the records, and the resulting
dataset, are described.

With this enhanced spatial coverage it is feasible to perform
an areal averaging of precipitation for Australia. A time-series of
all-Australian annual rainfall since 1890 has been constructed.
Time-series were also constructed of northern summer and

southern winter Australian rainfall.

In all time-series the El

Nifio/Southern Oscillation signal is clearly evident.

Introduction

Lavery et al. (1992) identified high-quality long-term
rainfall stations which could be used to monitor climate
variability and change. This involved a comprehensive
search of all relevant documentation pertaining to all
long-term rainfall stations which are still operating.
Close scrutiny was given to observational practices,
instrumentation, site relocations and exposure of instru-
ments. In particular, any changes in-these properties
were noted.

This search was necessary as non-climatic influences
can easily affect rainfall observations (Mitchell 1953;
Jones et al. 1986). Marked discontinuities can result
from even slight changes in the properties of the rainfall
station (Lavery et al. 1992).

Statistical tests were also employed in the selection
process to determine the reliability of observing prac-
tices and to check for possible inhomogeneities in the
data. A common technique to assess the homogeneity
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of precipitation data is to compare the records of neigh-
bouring stations (Craddock 1979; Alexandersson 1986;
Karl and Williams 1987; Vincent 1990). In Australia, it
is only practicable to use this technique as the basis for
selecting records in certain parts of the southeast
(Burrows 1982), and perhaps the southwest corner of the
continent. Vincent (1990) found that there were areas of
Canada where this methodology was ineffective, due to
the lack of 'good' neighbouring stations. There are large
areas of Australia where this technique loses its effec-
tiveness for the same reason. Therefore, these types of
statistical tests were used in conjunction with other tests
and the close scrutiny of all available station documen-
tation to assess the reliability of a rainfall record.

The resulting set of 191 long-term rainfall records,
represented with an asterisk (*) in Fig. 1, was found to
be useful in climate studies (Nicholls and Lavery 1992,
Nicholls and Kariko 1993). However, the original set
had two major deficiencies: a poor spatial coverage and
incidences of missing data (no reconstruction of records
had been attempted).
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Fig. 1 Distribution of high-quality rainfall records. The
symbol (*) indicates that the site is one of the
original 191 rainfall stations identified (Lavery et
al. 1992) as having a high-quality long-term
record. Other sites are either composites of two
or more records or have records commencing
after 1910.

s

The limited spatial coverage was due to the fact that
the distribution of the selected sites relates to the popu-
lation distribution of Australia. The selection procedure
involved identification of all reliable long-term records
from all possible long-term records (with the exception
of capital city sites). The present study sought to reme-
dy this situation by producing composited records using
neighbouring sites. While still using the same rigorous
selection criteria as before, records were reconstructed
in areas which were previously unrepresented. This
reconstruction procedure was also applied to the initial
set of rainfall records (Lavery et al. 1992) to reconstruct
missing data.

Selection and compositing process

When attempting to assess the quality of rainfall
records, the high degree of spatial and temporal vari-
ability is a problem. Variability due to the limited areal
extent and varying intensities of convective rainfall
events in combination with complex patterns of topo-
graphic effects is superimposed on already complex sea-
sonal and annual signals. Without a close network of
" rainfall gauges the discontinuity caused by a gauge

being moved to a more elevated site, for example, could.

be indistinguishable within the noise of the rainfall
record, especially if the record is short. Limited densi-
ty in the gauging network across Australia means that
standard statistical tests cannot cope with this variabili-

ty in many instances. These tests need to be supple-
mented by searches of the documentation (metadata) in
station files.

Unfortunately, there is rarely enough station docu-
mentation to obtain a complete history of the siting of a
long-term rainfall station. This is particularly so for
records prior to 1950. To provide additional evidence to
grade the quality of rainfall sites, a technique was
devised to evaluate rainfall sites using their daily rain-
fall figures (Lavery et al. 1992). The sites identified as
high quality by Lavery et al. (1992) are included in the
new set described here. The additional sites are also
high quality (based on the tests used by Lavery et al.)
and in most cases are careful composites of two or more
stations with data spanning the entire period of interest
(i.e. starting before 1910) in areas where no single high-
quality station exists. Stations were composited if they
had an overlap of at least 20 years and a high correlation
(r>0.70) between their yearly totals.

Areas where additional rainfall information was
needed were identified. These were defined as areas
where there was no high-quality record in a 1° latitude-
longitude box (in populated regions) or in a 2° latitude-
longitude box (in sparsely-populated regions). Having
identified an area where additional rainfall information
was needed, all rainfall sites within this area were close-
ly examined. In the absence of a single high-quality
long-term site, the possibility of using the records from
two high-quality sites with shorter overlapping records
to form a composited long-term record was investigated.
When records from two stations were composited, a
conversion factor was calculated so that data from the
secondary station could be modified and used to extend
the primary record. The resulting record was (for the
purpose of this dataset) then given the same number and
name as the primary station (i.e., the station that is cur-
rently operating). The conversion factor was calculated
by averaging the difference between the yearly totals of
the selected pair of records for all years in which totals
exist for both stations.

The procedure can be illustrated by the compositing
process of two sites on King Island. The rainfall station
King Island (City of Melbourne Bay), station number
98000, has been recording high-quality rainfall data
since it commenced in May 1933, with a small gap in
observations during 1936. To extend this record, the
neighbouring site of King Island (Currie PO), station
number 98001, which commenced in November 1909,
was selected. The site at Currie PO has been well main-
tained, but the record was found to have a discontinuity
in the 1970s due to the construction of a fence. Taking
data for Currie PO prior to 1970 enables records from
both stations, for an overlapping period of 38 years, to
be compared. The correlation of the yearly totals is 0.90
and the conversion factor to modify the Currie data is
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1.12. The constructed record, designated 98000, com-
mences in 1910 with modified records from Currie PO
until 1936. From 1937 until 1992, the records are as
recorded at the station King Island (City of Melbourne
Bay).

Even the addition of composited records could not
entirely overcome the lack of spatial coverage. The
inclusion of 38 records of shorter duration (starting later
than 1910) filled in some of the data gaps and resulted
in the final set of 379 records.

An extended high-quality dataset

The final selection of 379 rainfall records forms the
most reliable dataset available for examining rainfall
trends across Australia. A list of the stations is provid-
ed in Table 1. Locations of stations are indicated in Fig.
1. This set of sites does much to enhance the spatial
coverage, as can be seen in Fig. 1. A total of 341 records
commence prior to 1910, with 113 of these commenc-
ing before 1890. A total of 370 records commence
before 1950, with the last record starting in 1970. Most
of the twenty records with a commencement date after
1920 are in the Northern Territory or Western Australia.
These shorter term records are usually in semi-arid or
mountainous regions, where the feasibility of recon-
structing records based on data from neighbouring
records is greatly reduced. In the latter case, composit-
ing records is difficult due to complex topographic
effects while in the former there is simply a lack of suit-
- able records.

The program to construct the monthly rainfall
records produced one file per rainfall record in a similar
format to the standard Bureau of Meteorology monthly
rainfall format but including quality-control characters.
The station number is taken as the number of the prima-
ry (or current) station. A database has been produced to
provide information on various features of the selected
rainfall records and any reconstruction of records. The
database contains all relevant information regarding the
construction of the record, including the correction fac-
tors applied to the secondary records. Parameters such
as the correlation coefficient calculated from the yearly
totals of the compositing stations and the number of
overlapping years were also included as an indication of
the confidence which can be placed on the reconstruc-
tion. Other fields in the database include WMO number,
latitude, longitude and elevation, and metadata such as
gauge type and height, as well as the dates of inspec-
-tions and site moves.

Sites were not selected from capital cities.
Landsberg (1981) showed a clear urbanisation effect on
rainfall records particularly evident in summer storm
activity. Since the aim of the project was to achieve a
spatial representation of the whole Australian continent,

it seemed appropriate to disregard capital city sites with
potential urban influences, when the area of the city is
less than the envisaged resolution of the spatial distrib-
ution.

Areal averaging of precipitation

The main aim of this study was to identify and construct
reliable rainfall records which can confidently be used
as point measurements of precipitation. Emphasis was
also placed on the longevity and continuity of the select-
ed records. The resulting 379 long-term sites have a
temporal and spatial distribution suitable for various cli-
matological and hydrological studies.

With the enhanced spatial coverage, the larger set of
stations is appropriate to perform an areal averaging of
precipitation across Australia. The Thiessen Polygon
method (Thiessen 1911) consists of defining areas
around each station which are represented by the cli-
mate of that station. The method was devised for areas
with non-uniform distributions of gauges. The area of
interest is divided into zones of influence corresponding
to each gauge. The ratio of the area of each zone of
influence to the total area becomes the weighting coef-
ficient for the corresponding gauge data.

Louie (1977) devised a computational routine to
determine Thiessen Polygon coefficients using a grid
mesh technique which has been used as the basis of our
analysis. Using this technique, a non-uniform distribu-
tion of stations can have weights assigned to individual:
station data in proportion to the spacing between sta-
tions to calculate a spatial average rainfall. This method
is superior to a simple arithmetic mean of the point pre-
cipitation, which would include a significant bias, as
regions with a higher density of stations would be over-
represented. Such an approach would overestimate
Australian average rainfall, because station density
tends to be lower inland, where rainfall is also lower.

Errors in estimates of areal precipitation have three
main sources (Rainbird 1967):

* inaccurate precipitation measurement at individual
stations (instrumental and observational errors);

* poor siting of gauges, whereby measurements at a
station are unrepresentative of precipitation over its sur-
roundings;

» inadequate gauge density, leading to errors in the
areal extension of point gaugings.

The stringent selection criteria used to select the sta-
tions should reduce the errors due to the second source,
and due to observational errors. Instrumental error is
discussed later but was not considered likely to have
caused major inhomogeneities in the data.

This leaves the third source as a cause for concern.
Much time and effort was taken to ensure the best pos-
sible spatial coverage for Australia. The greatest prob-
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Table 1. List of high-quality Australian rainfall records, including current station name and number, first year of record, lat-
itude and longitude coordinates and elevation of station above sea level.

Station  (WMO First Lat. Long. Elev. Station Name (Secondary Name)

No. No.) Year (m)

001021  (94101) 1942 14°18'S 126°39°E 023 KALUMBURU (KALUMBURU)

002009 1908 16°26'S 126°26'E 488 GIBB RIVER (GIBB RIVER)

002014 1907 15°39'S 128°42'E 046 KUNUNURRA (KIMBERLEY RES.STN.)

002019 1914 18°38'S 126°52'E 400 HALLS CREEK (MARGARET R. STN)

002020 1911 18°11'S 127°30'E 430 HALLS CREEK (MOOLA BULLA)

003015 1886 17°22'S 124°00'E 075 DERBY (MEDA)

003017 1924 17°03'S 125°42'E 270 MOUNT HOUSE (MOUNT HOUSE STN)

003023 1903 17°56'S 122°28'E 015 BROOME (ROEBUCK PLAINS)

003024 1910 17°57'S 122°28°E 015 DERBY (URIALLA)

003027 1910 18°08'S 125°4TE 120 FITZROY CROSSING (FOSSIL DOWNS)

003028 1908 19°15'S 121°29'E 010 BROOME (ANNA PLAINS)

003030 (94202) 1891 18°41'S 121°47E 011 BROOME (LA GRANGE MISSION)

004006 1907 22°11'S 119°56'E 500 NULLAGINE(BONNEY DOWNS)

004035 (94309) 1887 20°46'S 117°08'E 012 ROEBOURNE (ROEBOURNE PO)

005004 1897 22°23'S 114°07'E 015 EXMOUTH (EXMOUTH GULF)

005008  (94306) 1891 21°11'S 115°58'E 011 MARDIE (MARDIE)

005014 1887 21°47'S 117°52'E 450 WITTENOOM (MOUNT FLORENCE)

006011  (94300) 1900 24°53'S 113°40'E 210 CARNARVON (CARNARVON AMO)

006029 1899 23°38'S 115°15'E 210 NYANG (LYNDON)

006036 1900 25°40'S 114°37'E 090 GASCOYNE JUNCTION (MEEDO)

006045 1901 26°42'S 113°43'E 050 SHARK BAY (TAMALA)

006048 1904 27°23'S 115°58'E 400 TWIN PEAKS (TWIN PEAKS)

006055 1904 27°45'S 115°50'E 300 WOOLGORONG (WOOLGORONG)

007007 - 1891 26°59'S 116°32'E 300 YALGOO (BOOLARDY)

007011 1903 28°47'S 117°22'E 400 PAYNES FIND (BURNERBINMAH)

007014 1903 27°15'S 117°39'E 500 CUE (COODARDY)

007020 1900 26°52'S | 118°10E 400 CUE (ANNEAN)

007049 1899 26°23'S 117°18'E 400 MEEKATHARRA (MILEURA)

007053 1907 24°18'S 116°55'E 337 MT AUGUSTUS (MT AUGUSTUS STN.)

007057  (94428) 1895 28°04'S H7°51'E 426 - MOUNT MAGNET (MOUNT MAGNET PO)

007063 1909 28°32'S 117°02'E 350 YALGOO (MURALGARRA STN)

007080  (95400) 1908 25°07'S 119°09'E 520 THREE RIVERS (THREE RIVERS)

007090 1905 28°51'S 117°50E 450 PAYNES FIND (WYDGEE)

007095 1899 28°14'S 117°39'E 400 MOUNT MAGNET (YOWERAGABBIE)

007096 1910 27°59'S 116°02'E 300 YALGOO (YUIN)

007161 1899 - 25°28'S 117°08'E 450 MEEKATHARRA (ERRABIDDY)

007169 1937 23°06'S  119°22°E 670 NEWMAN (RHODES RIDGE)

007178  (95310) 1951 23°12'S 117°40'E 391 PARABURDOO (PARABURDOO AERO)

007197 1896 28°17'S 118°19'E 400 MOUNT MAGNET (CHALLA)

008013 1907 29°21'S 116°10'E 320 PERENJORI (BOWGADA)

008066 1908 30°42'S 117°03'E 300 WONGAN (KOKARDINE)

008079 1907 29°02'S 115°39'E 290 MANARRA

008088 1896 29°12'S 115°26'E 153 MINGENEW (MINGENEW P.O.)

008091 1898 30°39'S 116°00'E 203 MOORA (MOORA SHIRE)

008106 1907 29°22'S 116°25'E 260 PERENJORI (PERANGERY)

008141 1907 28°23'S 114°27T'E 110 NORTHAMPTON (WILLI GULLY NTH)

008147 1910 28°19'S 114°57T'E 270 NABAWA (YUNA)

009038  (94603) 1880 32°00'S 115°30E 046 ROTTNEST (ROTTNEST IS. L/H)

009503 : 1898 33°29'S 115°44'E 037 CAPEL (BOYANUP P.O.)

009519  (94600) 1904 33°32'8 115°01'E 097 BUSSELTON (CAPE NATURALISTE)

009520 1897 34°36'S 118°44'E 110 ALBANY (CAPE RICHE)

009551 1902 35°01'S 117°45'E . 010 ALBANY (GRASSMERE)

009557 1907 33°57'S 120°07'E 015 HOPETOUN (HOPETOUN P.O.)

009561 1905 34°29'S 117°38'E 262 MOUNT BARKER (KENDENUP PO)

009564 1904 34°57'S 117°53'E 022 ALBANY (KING RIVER)

009591 1900 34°38'S 117°23'E 300 MOUNT BARKER (PARDELUP)
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009594 1904 34°26'S
009616 1903 34°06'S
009619 1901 34°09'S
009739 1902 33°39'S
010024 1910 31°10'S
010032 1908 31°00'S
010037 1903 31°44'S
010039 1910 31°01'S
010041 1910 31°38'S
010045 1908 31°01'S
010091 1900 31°38'S
010092 (95624) 1903 31°29'S
010112 1907 31°H1'S
010123 1910 32°00'S
010126 1910 31°07'S
010133 1909 30°50'S
010149 1903 31°21'S
010505 1891 33°21'S
010525 1891 33°51'S
010536 (94633) 1910 32°20'S
010537 1891 34°18'S
010541 1907 33°51'S
010582 1885 33°50'S
010592 1909 33°06'S
010611 1932 33°17'S
010636 1907 33°10'S
010658 1905 32°50'S
010668 1910 32°28'S
010670 1906 32°30'S
010795 1909 32°07'S
011004  (94646) 1931 30°50'S .
011010 1911 32°19'S
012011 1912 30°59'S
012013 1897 30°45'S
012029 1901 32°02'S
012052  (94446) 1897 29°41'S
012065 (94639) 1897 32°12'S
012067 1911 28°12'S
012108 1911 27°08'S
013002 ) 1951 25°16'S
013005 1920 26°13'S
013006 1920 26°24'S
013014 1910 25°49'S
013017  (94461) 1957 25°02'S
014015 (94120) 1901 12°25'S
014042 (94138) 1910 12°19'S
014401  (94139) 1916 11°39'S:
014825 (94232) 1885 16°24'S
014902 1891 14°29'S
014933 1890 13°49'S
015005 1909 20°02'S
015019 . 1904 20°57'S
015085 1910 18°39'S
015086 1889 17°23'S
015135  (94238) 1970 19°38'S
015528 (94324) 1952 22°16'S
015546 1954 23°50'S
015548 (94322) 1970 20°13'S
015553 1888 23°31'S
015557 1888 24°23'S
015567 1952 22°45'S

119°21'E
116°40°E
116°12'E
122°19°E
116°51'E
117°24°E
117°46'E
117°12E
117°27E
117°08'E
117°01'E
118°17'E
118°06'E
117°56'E

117°48E -

117°19E
117°48'E
117°02'E
117°38'E
117°52'E
117°33'E
118°49'E
117°09'E
118°28'E
119°47'E
117°40°E
116°59'E
118°09'E
119°22°E
116°52'E
128°07E
123°44'E
119°07E
121°46'E
122°48'E
121°02'E
121°47E
120°26'E
121°20°E
122°02'E
121°33'E
120°57E
120°10°E
128°18'E
130°52'E
133°03'E
133°24'E
131°00E
132°16'E
131°50E
137°29'E
137°55'E
135°57'E
133°25'E
134°11'E
131°48'E
134°57E
130°01'E
133°16'E
132°25'E
132°09'E

030
200
251
200
305
360
269
200
250
300
300
315
292
427
290
350
300
272
328
295
255
350
305
286
310
400
300
280
310
200
156
170
400
380
460
426
271
400
500
480
550
550
600
580
031
007
004
082
103
189
205
194
218
209
375
661
416
340
594
518
626

BREMER BAY (PEPPERMINT GROVE)
BOYUP BROOK (WESTBOURNE)
MANJIMUP (WILGARRUP)
ESPERANCE (BANKINA FARM)
GOOMALLING (CASUARINA VALE)
WYALKATCHEM (COWCOWING)
KELLERBERRIN (CUTTENING)
DOWERIN (DOODARDING WELL)
TAMMIN (DOONGIN PEAK)
DOWERIN (EJANDING)
MECKERING (MECKERING PO)
MERREDIN (MERREDIN SHIRE COUNCIL)
NUNGARIN (NUNGARIN P.O.)
BRUCE ROCK (THE GRANITES)
TRAYNING (TRAYNING P.O.)
KOORDA (WALK WALKIN)
TRAYNING (CODG CODGIN)
ARTHUR RIVER (ARTHUR RIVER COMP)
BROOMEHILL (BROOMEHILL PO)
CORRIGIN (CORRIGIN P.O.)
CRANBROOK (CRANBROOK PO)
JERRAMUNGUP (DALGLEISH)
KOJONUP (KOJONUP COMP)
LAKE GRACE (LAKE GRACE)
LAKE KING (TRURO)
DUMBLEYUNG (THE OAKS)
CUBALLING (WONNAMINTA)
KONDININ (KOORIKIN)

HYDEN (LAKE CARMODY)
BEVERLEY (AVONDALE RES.STN.)
FORREST (FORREST AMO)
BALLADONIA (NOONDOONIA)
SOUTHERN CROSS (BULLFINCH)
KALGOORLIE (BULONG)
NORSEMAN (FRASER RANGE)
MENZIES (MENZIES P.O.)
NORSEMAN (NORSEMAN PO.)
SANDSTONE (PINNACLES)
WILUNA (WONGANOO)
CARNEGIE (GLEN AYLE)
WILUNA (LORNA GLEN)
WILUNA (MILLROSE)

WILUNA (CUNYU 0.5.)

DISTRICT 13 (GILES MO)
DARWIN AIRPORT
GUNBALUNYA (OENPELLI)
WARRUWI '
VICTORIA RIVER DOWNS
KATHERINE (COUNCIL DEPOT)
PINE CREEK P.O.

AVON DOWNS HOMESTEAD
LAKE NASH STATION
BRUNETTE DOWNS
NEWCASTLE WATERS PAST. CO.
TENNANT CREEK MO
YUENDUMU

RINGWOOD

RABBIT FLAT

HAMILTON DOWNS

TEMPE DOWNS

CENTRAL MOUNT WEDGE
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015590  (94326) 1901 23°49'S 133°54'E 537 ALICE SPRINGS AMO
015593 1951 22°49'S 134°27E 596 ALCOOTA STATION

016005 1882 32°24'S 137°14E 175 CARRIEWERLOO STN
016006 1910 29°57'S 134°09'E 181 COMMONWEALTH HILL STN
016009 1886 31°04'S 135°52'E 151 COONDAMBO

016022 1906 32°00'S 134°53'E 271 KONDOOLKA

016027 1910 29°51'S 134°54'°E 165 MCDOUALL PEAK

016028 1910 30°00'S 136°03'E 120 MILLERS CREEK

016032  (95655) 1903 32°31'S 136°29'E 205 NONNING

016033 1887 31°40'S 137°02'E 134 OAKDEN HILLS

016039 1903 30°47'S 136°54'E 110 PURPLE DOWNS

016040 1910 30°43'S 136°46'E 110 ROXBY DOWNS

016044  (94655) 1904 30°43'S 134°34'E 120 TARCOOLA PO.

016055 1894 32°23'S 135°31'E 384 YARDEA

016083 1892 26°43'S 135°04°E 170 HAMILTON STATION

017004 1910 28°54'S 136°10E 105 ANNA CREEK

017014 1874 31°06'S 138°41'E 616 BLINMAN P.O.

017024 1879 30°04'S 138°16E 091 FARINA

017031  (94480) 1885 29°39'S 138°03'E 050 MARREE

018001 1907 33°55'S 136°34'E 009 ARNO BAY PO.

018002 1898 31°49'S 132°36'E 036 PENONG (PENNALUMBA)
018023 1910 34°16'S 135°44'E 068 CUMMINS P.O.

018031 1910 32°52'S 137°00'E 185 IRON KNOB (GILLES DOWNS)
018033 1908 31°58'S 133°46'E 137 CEDUNA (GOODE)

018042 1910 31°54'S 133°25'E 620 KOONIBBA RESERVE
018045 1877 33°57'S 135°16'E 008 LAKE HAMILTON

018049 1905 34°07'S 136°10E 100 BUTLER (MIDWAY GLEN)
018057 1907 33°00'S 135°33'E 110 MOUNT WUDINNA

018058 1911 33°13'S 137°22'E 050 WHYALLA (MULLAQUANA)
018063 1907 31°56'S 133°00°E 014 PENONG P.O.

018065 1910 33°52'S 136°23'E 076 PINESIDE

018069  (94656) 1882 33°39'S 134°53'E 004 ELLISTON P.O.

018073 1910 32°13'S 134°08'E 057 PUNTABIE

018106 (94651) 1888 31°27'S 130°54'E 064 NULLARBOR (HOTEL/MOTEL)
019001 1874 33°03'S 138°26'E 381 APPILA

019032 1881 32°44'S 138°37E 418 ORROOO

019044 1880 33°04'S 138°03'E 012 TELOWIE

019061 1910 32°03'S 138°39'E 550 CRADOCK (YEDNALVE)
020005 1912 31°29'S 139°23'E 070 ERUDINA

020020 1902 32°39'S 139°39'E 300 PANARAMITEE

020053 1910 32°10'S 140°48'E 220 TEPCO STATION

021028 1887 33°18'S 139°13'E 310 KETCHOWLA

021073 1910 33°55'S 138°34°E 310 KYBUNGA (CLOVERLEA)
022000 1880 34°25'S 137°55'E 022 ARDROSSAN P.O.

022009 © 1880 34°46'S 137°36'E 070 MINLATON P.O.

022020 1864 33°56'S 137°38'E 010 WALLAROO P.O.

022801  (94805) 1874 35°45'S 136°36'E 143 CAPE BORDA (LIGHTHOUSE)
022809 1912 35°43'S 137°56'E 024 PENNESHAW P.O.

022815 1910 35°44'S 137°15'E 095 PARNDANA (PIONEER BEND)
023037 1910 34°47'S 138°37'E 016 PARAFIELD (PLANT INTRO. CTR.)
023038 1884 34°10'S 138°48'E 373 RIVERTON (MAROOMBA)
023721 1892 35°05'S 138°34'E 186 HAPPY VALLEY RES. EWS
024016 (94687) 1890 34°10'S 140°45'E 020 RENMARK P.O.

024501 1891 34°06'S 139°10E 285 AUSTRALIA PLAINS

024503 1868 34°21'S 139°37E 031 BLANCHETOWN

024506 1909 34°15'S 139°16'E 210 BROWNLOW P.O.

024511 (94680) - 1881 T340t 139°05'E 415 EUDUNDA

024515 1890 35°18'S 139°02'E 018 LLANGHORNE CREEK P.O.
024521 (95812) 1886 35°07'S 139°17E 015 MURRAY BRIDGE P.O.
024535 1899 34°34'S 139°36'E 024 SWAN REACH P.O.

025004 1910 34°42'S 139°58'E 068 GALGA

025015 1907 35°16'S 140°54'E 105 PINNAROO P.O.
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025018
025507
026010
026013
026025
026026
027003
027005
028004
029004
029032
029034
029048
031011
031043
031055
032018
032032
032040
032044
033019
033023
033035
033060
033065
033073
033082
033184
034000
035000
035010
035070
036007
036026
036028
036051
037001
037010
037043
037049
037051
038002
038003
038024
039037
039040
039049
039061
039250
040013
040014
040043
040082
040094
040140
040152
040197
040230
040428
041003
041011
041013

(94816)

(94812)

(94185)
(94276)
(94259)

(94294)

(94369)

(94525)
(94350)
(94345)

(94255)
(94329)

(94339)
(94482)
(94333)
(94488)

(94594)

1909
1907
1901
1907
1863
1901
1909
1887
1890
1887
1909
1887
1922
1910
1909
1908
1910
1891
1893
1890
1887
1904
1886
1893
1871
1896
1898
1909
1897
1887
1931
1884
1887
1885
1891
1897
1885
1892
1893
1887
1892
1898
1896
1891
1881
1910
1903
1909
1913
1910
1893
1870
1899
1897
1896
1910
1912
1887
1896
1910
1909
1903

34°48'S
36°06'S
36°43'S
36°53'S
37°23'S
37°10'S
10°36'S
13°57'S
16°00'S
17°45'S
19°01'S
21°16'S
16°58'S
16°53'S
16°41'S
16°29'S
18°10'S
18°36'S
19°15'S
18°40'S
23°26'S
21°06'S
19°31'S
21°09'S
22°21'S
19°55'S
20°30'S
22°39'S
20°13'S
23°39'S
22°39'S
25°39'S
23°33'S
24°16'S
22°11'S
23°58'S
21°58'S
19°55'S
21°37'S
22°49'S
22°23'S
25°54'S
22°55'S
25°26'S
24°48'S
25°00'S
23°26'S
24°03'S
23°45'S
25°50'S

28°00'S.

27°02'S
27°33'S
27°49'S
27°06'S
26°14'S

27°59'S

27°28'S
25°39'S
27°50'S
27°43'S
28°14'S

140°29'E
140°21'E
140°10°E
140°56'E
140°51'E
139°46'E
141°55'E
143°12E
144°05'E
139°33'E
139°54'E
141°17'E
141°57E
145°45'E
145°20'F
145°23'E
145°20°E
146°1S'E
146°46'E
145°06'E
150°49'E
149°06'E
147°25'E
149°03'E
149°32°E
147°07E
147°38'E
150°06 E
145°55'E
146°38'E
147°34E
149°48'E
145°17E
144°26 E
144°03°E
143°49°E
142°43E
138°07'E
138°19°E
142°50'E
143°02'E
139°21'E
139°54'E
142°39°E
152°24'E
151°58'E
150°27'E
150°49'E
150°36'E
152°38'E
153°00E
153°28'E
152°20E
152°40E
152°32E
151°57'E

153°12'E

152°53'E
151°45'E
151°41'E
151°52'E
152°04'E

065
029
030
091
062
003
019
193
210
006
084
172
015
003
389
030
557
006
004
510
027
047
006
026
01t
061
198
020
327

351°

335
200
267
205
270
200
188
234
174
230
185
047
157
126
003
069
023
100
050
061
046
096
029
055
079
312
525
099
129
448
467
456

ALAWOONA (SCHELLS WELL)
KEITH P.O.

KINGSTON SE (KEILIRA STN)
KYBYBOLITE RESEARCH CTR.
PENOLA P.O.

ROBE P.O.

BOOBY ISLAND

COEN P.O.

PALMERVILLE

BURKETOWN P.O.

LORRAINE

MCKINLAY

VANROOK

CAIRNS AMO

MOLLOY P.O.

MOSSMAN SOUTH

GLEN EAGLE (HERBERT R.)
MACKNADE .
TOWNSVILLE AMO

VALLEY OF LAGOONS

EMU PARK

FARLEIGH CO-OP SUGAR MILL
AYR (KALAMIA ESTATE)
PLEYSTOWE

ST LAWRENCE P.O.
WOODHOUSE

STRATHMORE (COLLINSVILLE)
KUNWARARA (BANKSIA STN)
BALFES CREEK

ALPHA PO.

CLERMONT (BLAIR ATHOL)
TAROOM P.O.

BARCALDINE P.O.

ISISFORD P.O.

CORFIELD (LERIDA)
ARRILALAH (WESTLAND)
AYRSHIRE DOWNS
CAMOOWEAL P.O.
URANDANGIE
WARRNAMBOOL DOWNS
WINTON P.O.

BIRDSVILLE POLICE STATION
BOULIA P.O.

WINDORAH P.O.

FAIRYMEAD

GIN GIN P.O.

GRACEMERE

MANERSLEY

BAJOOL (ROCKLEY)

BAUPLE (COWAL)
BEAUDESERT COMPOSITE
CAPE MORETON LIGHTHOUSE .
GATTON-LAWES
HARRISVILLE P.O.

MOUNT BRISBANE

MURGON P.O.

MOUNT TAMBORINE

GOLD CREEK RESVR.
GAYNDAH (BRIAN PASTURES)
BALGOWNIE WEST
CAMBOOYA P.O.

WARWICK (CANNING DOWNS)
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041024 1906 27°12'S 151°53'E 588 DOCTORS CREEK
041044 1903 28°12'S 152°06'E 475 WARWICK (HERMITAGE)
041050 1900 26°47'S 151°07E 356 JANDOWAE P.O.
041079 1910 28°32'S 151°50'E 914 PASSCHENDAELE
041082 1887 27°43'S 151°38'E 608 PITTSWORTH P.O.
041117 1910 26°56'S 150°56'E 317 WARRA PO.
042003 1880 28°14'S 149°08'E 210 CHERITON
042023 (94529) 1885 26°40'S I50°1I'E © 305 MILES P.O.
043026 1910 26°47'S 148°21'E 488 NORMANDY
043035  (94521) 1881 “27°09'S 149°04'E 246 - SURAT P.O.
043038 1898 26°35'S 149°11'E 311 WALLUMBILLA
044002 1890 25°48'S  146°35E 328 AUGATHELLA
044026  (94500) 1879 28°04'S 145°45'E 189 CUNNAMULLA P.O.
044042 1901 - 28°58'S 147°48'E 150 HEBEL P.O.
044054 1905 28°47'S 146°54'E 130 MULGA DOWNS
044168 1904 25°28'S 146°01'E 350 AUGATHELLA (BAYRICK)
045017  (94492) 1879 28°00'S 143°49'E 125 THARGOMINDAH P.O.
045022 . 1931 26°42'S 143°54'E 200 WHYNOT
046037  (94485) 1892 29°26'S 142°01'E 183 TIBOOBURRA P.O.
046042  (94699) 1901 30°51'S 143°05'E 151 WHITE CLIFFS P.O.
047008 1884 32°27'S 141°05'E 175 COCKBURN (BURTA)
047029 1883 33°23'S 142°34'E 049 POONCARIE PO.
047031 1892 31°53'S 141°36'E 238 STEPHENS CREEK RESERVOIR
047033 1878 33°26'S 142°34'E 061 POONCARIE (TARCOOLA)
047039 1912 31°49'S 141°12'E 226 UMBERUMBERKA RESERVOIR
047045 1901 33°20'S 141°46'E 044 WENTWORTH (WILLOW PT)
047053 1868 . 34°07'S 141°55'E 037 WENTWORTH P.O.
048005 1937 30°34'S 145°36'E 119 LLOUTH (BELAH)
048031  (95520) 1898 29°33'S 148°35'E 145 COLLARENEBRI P.O.
048039 1892 29°19'S  "145°51'E 107 ENNGONIA P.O.
049023 1877 34°27'S 142°55'E 064 EUSTON (BENINGTON)
050004 1912 33°06'S 147°48'E - 240 BOGAN GATE P.O.
050018 1890 30°17'S 147°40'E 210 DANDALOO (KELVIN)
050028 1883 32°54'S 147°31'E 264 TRUNDLE (MURRUMBOGIE)
050031 1891 32°43'S 148°11'E 267 PEAK HILL P.O.
050052 1881 33°04'S 147°14°E 195 CONDOBOLIN AGRI.RES.STN.
051033 . 1923 31°52'S 147°08'E 197 NYNGAN (MUDALL)
051049 1910 31°59'S 147°57TE 215 TRANGIE AGRLRES.STN.

- 052019 1894 29°21'S 148°41'E 149 MOGIL MOGIL (BENIMORA)
053003 1910 29°55'S 149°4TE 299 BELLATA P.O.
053018 1880 29°00'S 150°02'E 152 CROPPA CREEK (KRUI PLAINS)
054003  (94761) 1893 30°23'S 150°37'E 500 BARRABA P.O.
054004 1886 29°52'S 150°34'E 296 BINGARA P.O.
054036 1883 29°15'S 150°54'E 440 WALLANGRA STATION
055045 1903 31°1r's 150°02'E 365 CURLEWIS (PINE CLIFF)
055055 1891 30°58'S 150°28'E 290 CARROLL (THE RANCH)
055063 1892 31°39'S 150°44'E 426 WILLOW TREE P.O.
056023 1913 28°24'S 152°25'E 420 OLD KOREELAH (MCPHERSON)
058012  (94589) 1882 29°26'S 153°22'E 029 YAMBA PILOT STATION
058063  (94574) 1879 28°53'S 153°03'E 026 CASINO AIRPORT
059019 1928 30°21'S 152°24°E 123 . EBOR (MAIDA VALE)
060026  (94787) 1872 31°27'S 152°55'E 007 PORT MACQUARIE HILL ST
060027 1910 31°40'S 152°37E 050 LORNE (HANNAM VALE RD)
061000 1895 32°10'S 150°53'E 175 ABERDEEN P.O.
061010 1896 32°35'S 151°47'E 0i0 CLARENCE TOWN P.O.
061014 1863 32°39'S 151°25'E 033 BRANXTON (DALWOOD VINEYARD)
061071 1890 32°24'S 151°58'E 040 STROUD P.O.
062021  (94731) 1877 32°36'S 149°35'E 454 MUDGEE P.O.
062026 - 1885 32°48'S 149°58'E 580 RYLSTONE P.O.
063005  (94730) 1909 33°26'S 149°34'E 713 BATHURST AGRI.RES.STN.
063032 1898 34°17'S 149°40'E 885 GOLSPIE (AYRSTON)

063045 1908 33°43'S 150°21I'E 975 LEURA PO.






