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ABSTRACT

The Northern Territory of Australia has been the subject of a paper proposing the truly observed temperature
trends clearly contrasting the reconstructed and homogenised global trends reported by the Australian Bureau of
Meteorology (BOM), and a comment to the paper?? by climate scientists of BOM with the right of reply to the
author oft¥ waived. The authors oft?! claim to present “evidence that the results presented by Boretti (2013) are
at least partly attributable to his failure to account for inhomogeneities in the underlying station data and to the
use of time periods for trends which are different to those in the Bureau of Meteorology analyses with which heis
comparing them” to conclude “The evidence, as presented in this paper, therefore failsto support his conclusions
of inconsistencies between the Bureau of Meteorology analyses and the station data.” It is shown here thatit is
actually the “homogeneization”by the climate scientists of BOM, replacementof observed temperature profiles
that do not supporting any warming withcomputed profiles supporting the warming, to be wrong. This paper
confirms that the analysis¥ of the BOM data set “High Quality” (HQ) was correct. The paper also shows the
present BOM data set Australian Climate Observations Reference Network (ACORN) is even more corrupted and
unreliable than the previous HQ data set. The trends reported by the Australian Bureau of Meteorology were and
areinconsistent with the truly measured profiles. © 2015 Trade Sciencelnc. - INDIA

ARBITRARY CORRECTION OR DISRE-
GARD OF NOT WARMING RECORDS

“homogenei zation” appears wrong in any window.
Regarding the use of specific timewindows, not
surprisingly theBOM climate scientistsuseasthe short-

Theauthorsoft? claim that theandysisof thetem-
peratures of the Northern Territory of Australid” fails
to account for the “inhomogeneitiesin the underly-
ing station data and to the use of time periods for
trends which are different to those in the Bureau of
Meteorology analyses”. The‘““homogeneization” by
climatescientistssof BOM isactually arbitrary correc-
tion or disregard of measured temperature records not
supportingwarmingtrends. Similarlycontradictory isthe
clam about thetimewindow, becausewhilethewarm-
ing trendsare magnified by specifictimewindows, the

est periodfor ther trend maps*1970to present”, claim-
ing the trends “1980 to present” would not be
meani ngful because 30 years are not enough. But, the
trend maps “1970 to present” were already available
intheearly 2000s.

Condgderingtherearemulti-decadd oscillationsaf-
fectingtheclimatewithin particular aquasi-60 years)
with positive phases 1910-1940 and 1970-2000, and
negative phases 1940-1970 end of the 1800sto 1910,
and 2000 to present(?># thereisthe suspicion that the
product “1980to present” is unavailable simply be-
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causethey show lesswarming than “1970to present”.

Recent papers have shown alack of warming for
the Northern Territory of Australid¥, whereonly two
stationswererecording temperatures sincetheend of
the 1800sover an arealarger than France.

[, or the Melbourne heat island contamination of
thetemperaturerecordsof Victoria, Austraialacking
of warming leaving the capital city®.] Both papers¥
and® were based on the data provided by the Bureau
of Meteorology(BOM) at that time.Since then, the
BOM replacedtheir continuoudy evolving “High Qual-
ity” (HQ) data set™ withtheAustralian Climate Ob-
servations Reference Network (ACORN)data set'?,
whichisa so continuoudy changing.

According tothe BOM survey of Australian sta-
tions measuring maximum air temperaturewith more
than 50y of dataand 80% compl ete record produced
12 February 200913, these stationsare 175 in total.
However, if welimit our attention to the stations al-
ready openin 1940 and still openin 2009, the number
dropsdrasticaly to 34. The stations aready openin
1930 and still open in 2009 are only 22, and those
openin1910and till openin2009 only 17. Requiring
completeness > 95%, this number dropsto 12. Ac-
cepting changesof Stes, thislatter number increasesto
17. Australia has a total Surface area (sg. km) of
7,741,220. Thecoverageisclearly insufficient.

According to thissurvey of longtemperaturere-
cording StestheNorthern Territory has5 gationslisted,
14015 DARWIN AIRPORT, 14016 DARWIN POST
OFFICE, 15087 TENNANT CREEK POST OF-
FICE, 15540ALICE SPRINGS POST OFFICE and
15590ALICE SPRINGSAIRPORT.

According to the BOM HQ annual temperature
information™®, the primary purpose of theHQ dataset
wasto enablereliable analyses of climatetrendsand
variability at annual and decadd timescales. Each sta-
tion record was““adjusted ” for discontinuities caused
by changesin site location and exposure, and other
known dataproblems. The high-quality recordswere
“homogenised ” from 1910, by which timemost sta-
tionswere believed by BOM to have been equipped
with the current standard instrument shelter. 224 tem-
perature recordswere reconstructed to astandard de-
fined “acceptable” by BOM, 181 of which were iden-
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tified asbeing “non-urban”. A “non-urban” set of 99
stationsfrom theupdated dataset wasthen used to pre-
paretimeseriesof annud al-Audraiantemperature, and
mapsof trendsintemperature.

Thelist of then 131 stationsproposed ini*4 for the
high-quality Australian annual temperaturedataset in-
cludesthreegtationsfor theNorthern Territory, 014015
DARWIN AIRPORT, 015135 TENNANT CREEK
AIRPORT and 015590ALICE SPRINGSAIRPORT.

[086071 MELBOURNE REGIONAL OFFICE
and 089002 BALLARATAERODROME areligedin
between the more numerous stationsfrom Victoria,]

Theold BOM HQ dataset already suffered from
arbitrary correctionsto thetemperature data, that were
the subject of many investigations, such asthe oneper-
formed by Jo Novaand Ken Stewart!.

A team of independent auditors, bloggersand sci-
entistswent through the HQ dataset and found signifi-
cant errors, omissionsand i nexplicabl e adjustments.
According to the team', the old HQ increased the
warming trends by 40% nationally and 70%in thecit-
ies.

Theteam and Senator Cory Bernardi put in aPar-
liamentary request to get theAustraian Nationa Audit
Office (ANAO) to reassessthe BOM records. Inre-
sponse, theBOM (afraid of being audited and still not
providing al thedata, code and explanationsthat were
needed), decided to replace the old HQ record with
the ACORN data base.

Sincethe BOM changed the data set, the auditing
of the old set by ANAO wasnot implemented. How-
ever, ingtead of fixing theflawsinthe HQ dataset, BOM
further complicated the procedureto determinethetem-
peraturetrend at any location, using atemperaturethat
isdifferent fromwhat isactualy measured by thether-
mometer and cherry picking thetemperature records
that more support warming trends.

Theindependent BOM analysts’ team carefully
examined thenew ACORN data set to conclude™:

o Like the old HQ series, the Acornrecord is
adsostill impossibletoreplicate.
o Therecordismuch shorter than 100 yearsfor

many Sites. It’s supposed to be high quality, but
it hasmany gapsand spuriouserrors.
o Liketheold series, ACORN’s trends are very
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different from what theraw datashows.

. Hot and cold extremes have been adjusted, for
themost part warmingwintersand cooling sum-
mers, and & somesitesnew and moreextreme
records have been set.

. Contrary to the ACORN claim of arandom
set of adjustments of both up and down the
independent auditorspoint the positive adjust-
mentsarelarger than the negative.

AsStewart pointsout™, inthe CAWCR Technical
Report No. 0492, it appearsthat theBOM areusinga
new techniqueto homogenizeand correct thedatawhich
involves comparing the data to the 40 nearest
neighbouring stations. Many as 20% of the stations of
Austraiaare presently morethan 100 km away from
their closest neighbour. Yet it isan internationa stan-
dard that temperature stations should not be morethan
100 km apart. Thesituation was much, muchworsein
the past, with 22 to 26 stations providing valuesfrom
1930 to the present inacountry larger than Europe.

Further comments on the continuously evolving
ACORN dataset, changing from onedefinitionto the
other likethe previousHQ dataset, may befoundin™>
17

Whilethegloba warming trend resultsremain un-
changed, the chaosinthe BOM productsisincredible
asdemonstrated by the nearly 1000 instanceswhere
the maximum temperatureswere lower than themini-
mums recorded the sameday in their “best possible
data set”.

In some cases, even if thereisno heat island effect
or anearby air conditioner, car parking or tram stop to
bi asthe thermometer reading, and the undesired mea
surements are unfortunately (1) corrected or (2) ne-
glected.

TheNorthern Territory of Australiaand particu-
larly Alice Spring™ fallsinthefirst category, because
thisuniquelocation very far fromthe nearest measuring
dtationsimpactssgnificantly on thegloba warmingfor
Australiaand theworld and cannot be neglected.

Ballarat!® fallsinthe second category, not propos-
ing thesamewarming of theMe bourne downtown sta-
tion, possibly not having changed from anearly rura
station at thetime of opening to the present situation.
The Melbourne stationin now inthemiddleof a4.5
million peoplecapitd city with thethermometer infront
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of avery trafficked downtown road few metresfroma
glasscovered busand tram stopt.

TheACORN dataset!? arbitrarily correct the un-
desired measurementsresultsasin the case of Alice
Spring, or smply neglect the undesired measurements
resultsasinthecaseof Ballarat (and other rurd Victo-
rian stations) not affected by the M el bourne Urban Heat
Idand.

TheACORN-SAT dataset includesdatafrom 112
locations acrossAustralid®® ¥, Of these 112, 60 are
clamedto havedatasince 1910.

Which arethe quality stationsto consider for the
purpose of assessing the effects of global warming?
Thosewithmeasured vauesof theLong T list™® or the
HQ list!* or those with reconstructed time series of
ACORNU108? Thislack of clarity makestruly scien-
tific assessmentsdifficult if notimpossble.

li isshownbelow, Figure 1, how the ACORN cor-
rectionsof thetruly measured temperaturesinthecase
of Alice Springlacksof any scientificbasis.

Thetemperaturesfrom 1910 to 1950 were made
0.8°C cooler than the measured values by “homog-
enization” and “use of latest analysing techniques”.
Yet thereisonly one station with good measurements
and nothing el searound to homogenise with.

Alice Spring hastwo measuring stations, Post Of -
ficeand Airport, lessthan 10 km apart. Theresultsfor
thetwo stationsmust be coupl ed together to producea
long compositerecord. Thetwo stationshaveoverlap-
ping dataover theperiod 1942t0 1953. TheAlice Spring
raw temperatures are still available onthe BOM web
sitefor Station Number 15540 (Post Office) and Sta-
tion Number 15590 (Airport). Thelatest maximumand
minimum monthly averagetemperaturesfor the Post
OfficeandtheAirport locationsweredownloaded April
22,2014 fromtheweb linkg>8.

The Pogt Office station was openfromMarch 1978
to December 1953. The completenessis apparently
closeto 100%. Thetemperaturesfor September 1890
missing. These values are obtained interpolating
neighbouring monthsand years. Thetemperaturesfor
January and February 1878 area'so missing and are
extrapolated from neighbouring monthsand years.

TheAirport station was open November 1941 and
it is currently operational. The completeness is
isapparently closel00%. ThedataavailableApril 22,
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2014 are completeonly up to theyear 2013. 1n 2014,
only the months January to May and October have
maximum temperaturedata, and only themonths Janu-
ary to May and December have minimum temperature
data

With referenceto the datadownloaded March 21,
2011 (the data that were used forl), the new data
downloaded April 22, 2014 suffer of minor changes.

For the Post Officelocation, sometemperatures
have been increased or reduced, with changes up to
+0.6/-0.5°C for the maximum temperatures and +0.5/
-1.0°C the minimum temperatures, for no apparent
reason. Smilarly, for theAirport location, changeshave
been introduced up to +0.2/-0.2 °C for the maximum
temperaturesand +0.5/-0.3 °C the minimum tempera-
turesagain without any evident godl.

In Figure 1a,barethe monthly average maximum
and minimum temperaturesfor the Post Officeand the
Airport coupled together to show asignificant consis-
tency. The Post Office resultsare shifted by 0 °C for
the maximum valuesand -0.1°C for the minimum val-
ues because of the change of site.

Thedatafor theAlice Spring Post Office station
187810 195359, thedatafor theAlice SpringAirport
station 1942 to 2012”8 and the ACORN datanomi-
nally for the station 015590 Alice Springsnow cover-
ingtheperiod 1910to0 20132 grefinally analysedin
Figurelc,d,eandf.

Which isthe temperature record to consider for
Alice Spring? The onethat may be obtained compos-
ing the measured temperature records for the Alice
Spring Post Office station no. 15540covering the pe-
riod 1878to 1953>% and the datafor theAlice Spring
Airport station no. 15590 covering the period 1942 to
20127872 Or it isthe reconstructed temperature record
nominally for sameAlice Spring Airport station no.
15590 covering theperiod 1910 to 20132, surpris-
ingly described asameasurement result?

According to BOM “The Australian Climate
Observations Reference Networ k— Surface Air Tem-
perature (ACORN-SAT) dataset has been devel oped
for monitoring climate variability and change in
Australia. The dataset employs the latest analysis
techniques and takes advantage of newly digitised
observational data to provide a daily temperature
record over thelast 100 years. Thisdatawill enable
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climate researchersto better under stand long-term

changes in monthly and seasonal climate, as well

as changes in day-to-day weather. ”

Asitisshown clearly in Figure 1c,d,eandf, the
“better understanding” of the long term changes in
theseasond climateismade possible, accordingtothe
BOM dimatescientists, by making cooler thetempera:
tures before 1953 up to amost 0.8 °C to produce a
warming trend that simply does not exist inthe mea-
surements, and neglecting thefact that the maximum
temperatures of the 1800swerelarger than thelatest
record high temperatures.

Figure 1.c and 1.d are the yearly averaged
measuredand ACORN reconstructed minimum and
maximum temperatures. The measured data set
coversthe period January 1878 to December 2012
(monthly data). The ACORN reconstructed data set
coversthe period January 1, 1910 to December 31,
2013 (daily datd). Linear trendsare shown onthefig-
ure. Itisevident that:

o Thetruly measured maximumtemperaturesare
warming0.0003 °C/year, while the recon-
structed maximum temperaturesarewarming
0.0180°Cl/year.

o Thetruly measured minimum temperaturesare
warming 0.0042 °C/year, while the recon-
structed minimum temperatures arewarming
0.0136 °C/year.

Figure 1.eand 1.f arethe yearly averaged mea-
sured and ACORN reconstructed minimum and maxi-
mum temperaturescompared over the sametimewin-
dow covering the period January 1, 1910 to Decem-
ber 31, 2012 for a better comparison of the trends.
Linear trends are shown on thefigure:

*  Thetruly measured maximum temperatures are
now warming 0.0110 °C/year, while the recon-
structed maximum temperatures are warming
0.0173 °Cl/year.

»  Thetruly measured minimum temperatures are
now warming 0.0046 °C/year, while the recon-
structed minimum temperatures are warming
0.0133 °Clyear.

Thetrends appear therefore to be very different
in any window, and the ACORN trends are defi-
nitely drastically increasing the warming.

As Stewart notes™, Alice Springisanimportant
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Figurel: Measured and ACORN reconstr ucted temper atur esfor Alice Spring. Thecomposite measur ed recor d isobtained
by combining thetruly measured temper atur esof two locations, Post Officeand Airport. A minimal shift of 0and -0.1°C is
introduced in themaximum and minimum temper aturesmeasur ed in thePogt Officelocation. a,b: monthly averageminimum
and maximum temper atur esfrom the Pogt Officeand Air port locationsover theoverlapping period 1942to 1953. Differences
areminimal between thetwolocations. ¢,d: measured and ACORN reconstructed year ly aver age minimum and maximum
temper aturesover their respectiverecord lengths. Themeasur ed war ming for minimum and maximum temper aturesare
negligible 0.0042 and 0.0003 °C/year, the reconstructed values 0.0136 and 0.0180 °C/year, respectively 223.81% and
5900.00% larger than thelegitimatevalues. M aximum temper atur esend of the 1800s/beginning of the 1900swer elar ger
than thepresent values. e f: measured and ACORN reconstructed year ly aver ageminimum and maximum temper atur esover
theperiod January 1, 1910to December 31, 2012. Themeasur ed war ming for minimum and maximum temper aturesare
0.0046 and 0.0110 °C/year, the reconstructed values 0.0133 and 0.0171 °C/year, respectively 189.13% and 55.45% larger
than thelegitimatevalues. Thisistheresult of arbitrarily making cooler thetemper aturesof thepast for unclear reasons.
Alice Spring hasno near by station to homogenisewith. Thetruly measur ed recor d showsno significant warmingtrend since
1878. Thecorrected ACORN record showsmuch larger war mings. g: Warming trendsfrom thelatest state-of-the-climate
report by BOM and CSIRO [19]. For Alice Springthe pictureclaimsawar ming since 1910 above 2 °C, larger than the true
average’»(T _+T . )warmingover thesameperiod of about 0.75°C, but also larger than the average >«(T _+T . JACORN
warming of about 1.5°C.
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record because it covers a vast area dramatically

adjusted by using the “40 nearest stations” when

there are no sites close to it. Because it covers a

vast area, Alice Springs contributes 7-10% of the

national signal™. Figure 1 demonstrates that the
warming of Alice Spring isoverrated, and the Aus-

tralian warming is also overratedas shown in 3

and other works.

The ACORN correction for Alice Spring is un-
clear:

o What “neighbouring” stations were used to
make adjustments during the most part of the
1900s? There are no sites with overlapping
digitised dataclosetoAlice Springsfor themost
part of therecord length.

. Which is the algorithm used to produce the
drastic correction of Figure 1? Not having any
“neighbouring” data to homogenise, the
homogeni sation claim appears an impossible
exercise,

. Why the minimum temperaturesare corrected
also after 1950 whilethe maximum tempera-
tures are not? In theory, similar algorithms
should apply to correct both the minimum and
maximum temperaures.

The correct inference of ¥ based on actual mea-
surements is that there has been no warming in the
Northern Territory sincethe end of the 1800s, and the
different trendsproposed by BOM only result fromthe
evident manipulationsof what isactually measured by
thermometers.

Figure 1.gisfinaly thewarming trend fromthelat-
est state-of-the-climate report by BOM and CSIRO™,
For Alice Spring the picture claimsawarming since
1910 above 2 °C, larger than the true average
Vo (T, *T,.) warming over the same period of about
0.75°C, but also larger than the average V2-(T, _+T )
ACORN warming of about 1.5°C. How wasthisex-
trawarming produced?

CONCLUSIONS

Climate science definitely needs quality measure-
ments, transparency, and free debate, and the BOM
work hasto be more open, stable, better justified and
independently examined.

ESAIJ, 10(3) 2015

The data and the methods proposed by BOM
should not bethe subject of continuous changes, with
replacement of data, adjustments and corrections,
or inclusion and exclusion of stations.

As commented byJo Novaand Ken Stewart!*:

o “Australians are paying the BOM to give
them an accurate unbiased analysis of the
climate, yet volunteers repeatedly find er-
rors that show the reports are sloppy, and
inexplicable adjustmentswhich increasethe
trend, whilethe BOM continuesto claimthe
adjustments have zero effect, and the data
ishigh quality”.

o “Our climate records are not independently
audited or assessed by any professional
group, as financial data of this importance
would be. If the BOM is so “confident” of
their work, why are they so reluctant to ex-
plainit, or encourageit to beindependently
checked?”
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