














From: Neil Plummer
Sent: Tuesday, 19 September 2017 8:01 AM
To: ; DIR; Anthony Rea; Jennifer Gale; Rob Webb; Lesley Seebeck; 

Katherine Philp
Cc: AWS Review; BoM Media; David Perry
Subject: RE: Media monitoring - Maurice Newman op-ed critical of Bureau - the Australian 

[SEC=UNCLASSIFIED]
Attachments: MonitorReport-f0d62c26-1976-4.pdf

Thanks  

 
 That's a recommendation and not my call of course. 

This is consistent with several other articles written by Mr Newman for The Australian. 

Cheers, Neil 

Neil Plummer | General Manager Community Forecasts 
Bureau of Meteorology 
Tel: +61 3 9669 4179 

From:   
Sent: Tuesday, 19 September 2017 6:46 AM 
To: DIR; Anthony Rea; Neil Plummer; Jennifer Gale; Rob Webb; Lesley Seebeck; Katherine Philp 
Cc: AWS Review; BoM Media; David Perry 
Subject: Media monitoring - Maurice Newman op-ed critical of Bureau - the Australian  

Pls find attached piece in the Oz today, calling for inquiry into Bureau.  

Focus on AWS review, ACORN-SAT V2, criticism of homogenisation & one second temp recording issue. 

http://www.theaustralian.com.au/opinion/smoking-gun-demands-grilling-for-bureau-of-meteorology/news-
story/ee3d67fca999ec7e176765eea18f100a?login=1 
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From:
Sent: Tuesday, 12 September 2017 3:31 PM
To: Katherine Philp; Anthony Rea; ; Neil Plummer
Cc:
Subject: Re: for discussion [DLM=For-Official-Use-Only]

Hi Kathm 

OK with the replacement of ‘analogous’. 

The instrument specialists flagged the use of the term ‘averages’ in the meeting today — noting that it does not 
describe what the sensor time integration does — but the end result (smoothing out very-short-term spikes in the 
measurements) is the same.  

Once could revise that point in the ‘fast facts’ — I understand that you may be loathe to make too many changes, 
but one could make a case that further information was required to clarify the point.  

Currently: 

The air temperature fluctuates frequently on the scale of seconds. By using a sensor which has a longer response 
time than the fluctuations of the air temperature, the sensor “averages” these fluctuations. 

Could change to: 

The air temperature fluctuates frequently on the scale of seconds. It is necessary to account for these short-term 
fluctuations when taking a temperature measurement, such as through setting the response time of the sensor or, 
alternatively, through the averaging of high frequency temperature samples. The Bureau’s approach is to set the 
sensor to have a longer response time than the fluctuations of the air temperature, which achieves the desired 
result. 

Cheers,  

 |   
Bureau of Meteorology |  

This message may contain confidential or legally privileged information. If you think it was sent to you by 
mistake, please delete all copies and advise the sender. 

From: Katherine Philp <katherine.philp@bom.gov.au> 
Date: Tuesday, 12 September 2017 at 14:56 
To:  Anthony Rea <anthony.rea@bom.gov.au>,  

, Neil Plummer <neil.plummer@bom.gov.au> 
Cc:  
Subject: RE: for discussion [DLM=For-Official-Use-Only] 

Thanks  

I agree with Anthony.  

We should never use the word ‘analogously’ in any talking point or message for a lay audience, it’s very jargony.  We 
want to make this as easy for the MO to understand as possible.   
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The sentence that you changed to “smooths out these fluctuations, which produces an analogous end result”. Was 
taken directly from the fast facts we published yesterday. Was it wrong to use “averages” in inverted commas?   

Are you and Anthony OK with the following? 

You may have seen, Dr Marohasy has attempted to refute the fast facts on temperature measurement 
that we published yesterday. 

To improve the clarity of meaning we are changing one word in the document—‘recorded’ to 
‘measured’.  We will note this edit at the bottom of the document. 

  

The Bureau is confident  that the way we measure temperature is consistent with the WMO guidance, 
which ultimately aims to ensure modern sensors measure temperature in a comparable way to older 
manual thermometers. The guidance states  “the use of sensors with short time constants make 
averaging a most desirable process for reducing the uncertainty of reported data". The Bureau does 
not use sensors with short time constants. As stated in the fast facts, by using a sensor which has a 
longer response time than the fluctuations of the air temperature, the sensor “averages” these 
fluctuations.  The Bureau is strongly engaged with the WMO at the most senior expert levels—there 
is simply no issue here. 

The "Report Number 65 – Instruments and Observing Methods" that Dr Marohasy refers to is not an official 
WMO Publication. However it is worth noting that, contrary to Dr Marohasy's interpretation, Annex III of the 
document states "For example, a temperature, which changes relatively slowly, is adequately represented 
by an instantaneous reading". 

The switch from mercury-in-glass thermometers to automatic weather stations was thoroughly 
investigated as part of the ACORN-SAT analysis. This showed that there was no bias associated with 
the introduction of automatic weather stations. 

Please let us know if you’d like anything further on this.  I’ve also attached the most up-to-date AWS 
TPs.  

From:
Sent: Tuesday, 12 September 2017 2:25 PM 
To: Anthony Rea; Katherine Philp; ; Neil Plummer 
Cc:  
Subject: Re: for discussion [DLM=For-Official-Use-Only] 

OK with me. 

 |   
Bureau of Meteorology |  

This message may contain confidential or legally privileged information. If you think it was sent to you by 
mistake, please delete all copies and advise the sender. 

s 47C 
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From: Anthony Rea <anthony.rea@bom.gov.au> 
Date: Tuesday, 12 September 2017 at 14:23 
To: >, Katherine Philp <katherine.philp@bom.gov.au>,  

 Neil Plummer <neil.plummer@bom.gov.au> 
Cc:  
Subject: RE: for discussion [DLM=For-Official-Use-Only] 

Should we replace 'analogously' with 'in a comparable way'? 

From:   
Sent: Tuesday, 12 September 2017 2:12 PM 
To: Katherine Philp; Anthony Rea; ; Neil Plummer 
Cc:  
Subject: Re: for discussion [DLM=For-Official-Use-Only] 

Hi Kath, 

I have copied in others who have requested to be kept appraised (and may offer important interventions). 

This looks fine to me — I would replace ‘averages’ with ‘smooths out’, they are not precisely the same thing  
 but they both aim to reduce noise or ‘spikes’ in some manner (the desired 

result).   

My suggestions are: 

The Bureau is confident that the way we measure temperature is consistent with the WMO guidance, which 
ultimately aims to ensure modern sensors measure temperature analogously to older manual thermometers. The 
guidance states  “the use of sensors with short time constants make averaging a most desirable process for reducing 
the uncertainty of reported data". The Bureau does not use sensors with short time constants. As stated in the fast 
facts, by using a sensor which has a longer response time than fluctuations of the air temperature, the sensor 
smooths out these fluctuations, which produces an analogous end result.  The Bureau is strongly engaged with the 
WMO at the most senior expert levels—there is simply no issue here. 

Cheers,  

 |   
Bureau of Meteorology |  

This message may contain confidential or legally privileged information. If you think it was sent to you by 
mistake, please delete all copies and advise the sender. 

From: Katherine Philp <katherine.philp@bom.gov.au> 
Date: Tuesday, 12 September 2017 at 13:56 
To: Anthony Rea <anthony.rea@bom.gov.au>,  
Cc:  
Subject: for discussion [DLM=For-Official-Use-Only] 

Anthony,  
What about something like this… 

………….. 
Dear  
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You may have seen, Ms Marohasy has attempted to refute the fast facts on temperature measurement that 
we published yesterday. 

To be more specific, we are changing one word in the document—‘recorded’ to ‘measured’.  We will note this 
edit at the bottom of the document. 

  

The Bureau is confident  that the way we measure temperature is consistent with the WMO guidance. The 
guidance states  “the use of sensors with short time constants make averaging a most desirable process for 
reducing the uncertainty of reported data". The Bureau does not use sensors with short time constants. As 
stated in the fast facts, by using a sensor which has a longer response time than the fluctuations of the air 
temperature, the sensor “averages” these fluctuations.  The Bureau is strongly engaged with the WMO at the 
most senior expert levels—there is simply no issue here. 

The switch from mercury-in-glass thermometers to automatic weather stations was explicitly investigated as 
part of the ACORN-SAT analysis. This showed that there was no bias associated with the introduction of 
automatic weather stations. 

Please let us know if you’d like anything further on this.  I’ve also attached the most up-to-date AWS TPs. 

Katherine Philp | General Manager, Government Relations and Corporate Communication 

Bureau of Meteorology 
Treasury Building  
B Block Levels 1 & 2  
Parkes Place West, Parkes ACT 2600 
Tel: +61 2 6232 3509  
katherine.philp@bom.gov.au | www.bom.gov.au 

s 47C 
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From:
Sent: Monday, 11 September 2017 3:13 PM
To: ; ; Anthony Rea
Cc: ; Neil Plummer
Subject: FW: FOR REVIEW: Updated TPs for Min Frydenberg [SEC=UNCLASSIFIED]

Hi  
Please find the update below in  red  – hope it is not too late. 
Happy with  dot point for inclusion as well. 
Regards 

 

 
Data Program – Data and Digital Group 

Bureau of Meteorology, Australia. 
GPO Box 1289,   Melbourne VIC Australia 3001 
Level 8 700 Collins Street, Docklands VIC 3008 

|      
Email:  |www.bom.gov.au 

“Important: This message may contain confidential or legally privileged information. 
If you think it was sent to you by mistake, please delete all copies and advise the sender." 

What analysis did the Bureau do to be confident about the impacts of the incorrect hardware being 
installed? Is the Bureau confident there are no other temperatures below -10.4 that weren't recorded 
due to this issue?  

 A cold temperature record analysis was undertaken for all Bureau Automatic Weather Stations
with MSI1 cards installed, to establish replacement priority and the extent of the issues. Six stations 
were shown to have recorded valid temperatures of -8°C or less. These six stations have been
upgraded.

 For Thredbo and Goulburn AWS stations, the one minute data were examined for temperatures of
less than -10.3°C, during the period in which the MSI1 card was installed.   Both AWS had cards that
were unable to operate at temperatures below -10.4°C. This test revealed one incident for Goulburn,
and incidents over six days at Thredbo where the hardware fault was observed.  At Thredbo, the
minimum daily temperatures where recovered on four of the six days by standard quality control
processes.

 An analysis of all one minute data for all stations across Australia that have the MSI1 card where
temperatures have fallen below -10.3°C, shows that Goulburn and Thredbo are the only stations
affected.

 The Bureau is confident that there are no other temperatures below -10.4°C that were not
recorded due to this issue.

 
Data Program – Data and Digital Group 

Bureau of Meteorology, Australia. 
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 The Bureau is confident that there are no other temperatures below -10.4°C that were not
recorded due to this issue.

See attachment too. 

Many thanks, 

 

 | Head, Data Requirements and Quality 
Data & Digital Group 
Bureau of Meteorology 
700 Collins Street, Docklands, VIC 3008 

 
 

 

From:   
Sent: Monday, 11 September 2017 11:42 AM 
To: ;  
Cc: Neil Plummer; Anthony Rea;  
Subject: FOR REVIEW: Updated TPs for Min Frydenberg 
Importance: High 

Hi   all 

Please find attached an update to the Ministerial talking points for your review/clearance (additional information 
refuting the Marohasy claims is in blue at the bottom).  

Grateful for you to take a look asap, particularly at simplified TPs in relation to the one second maxima or minima 
issue.  

Grateful for the addition of the information about our analysis for the review as per the MO's request asap. 

Thanks 

| National Media Manager 

Public Affairs | Government Relations and Corporate Communication 
Bureau of Meteorology 
GPO Box 1289 Melbourne VIC 3001 
Level 6, 700 Collins Street, Docklands VIC 3008 

 



Media Hotline: +61 3 9669 4057 (6am to 10pm, 7 days) 
Media Mailbox: media@bom.gov.au 
Newsroom: media.bom.gov.au 

Note to media: Unless otherwise agreed, the information contained in this email is for background and is not for 
attribution. 



From:
Sent: Monday, 11 September 2017 12:45 PM
To: ; 
Cc: Neil Plummer; Anthony Rea; 
Subject: RE: FOR REVIEW: Updated TPs for Min Frydenberg [SEC=UNCLASSIFIED]

Hi  

my edits. is providing talking points for the TO COME section 

Cheers  

There have been further allegations raised the Bureau is not following WMO guidelines in relation to 
temperature measurement. Is the Bureau only recording one second maxima and minima that will bias 
temperature measurements? 

 The Bureau rejects this assertion, together with any assertion that management has directed staff
to disregard WMO guidelines.

 The Bureau is compliant with World Meteorological Organization guidelines.
 Contrary to the claims being aired, the Bureau does record temperature averages. The

temperature sensor itself in an Automatic Weather Station is an averaging or integrating device.
 The air temperature fluctuates frequently on the scale of seconds. By using a sensor which has a

longer response time than the fluctuations of the air temperature, the sensor “averages” these
fluctuations.

 The response time of the sensor used in the Bureau AWSs is as long or longer than the changes in
the temperature of the air it is measuring.

 This means that each one second temperature value is not an instantaneous measurement of the
air temperature but an average of the previous 40 to 80 seconds. This process is comparable to the
observation process of an observer using a "mercury-in-glass" thermometer.

 This way of measuring air temperature is compliant with WMO guidelines.

Many thanks, 

 

 
Data & Digital Group 
Bureau of Meteorology 
700 Collins Street, Docklands, VIC 3008 
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From:
Sent: Monday, 11 September 2017 6:20 AM
To: DIR; Rob Webb; Lesley Seebeck; Jennifer Gale; Anthony Rea; Neil Plummer; Katherine 

Philp; 
Cc: ; ; ; AWS Review; BoM Media
Subject: Media monitoring: The Australian on IPA call for parliamentary inquiry into Bureau AWSs
Attachments: MonitorReport-2f1371ad-df58-4.pdf; ATT00001.txt; image1.PNG; ATT00002.txt

Hi all - pls see attached reporting of IPA media release calling for a parliamentary inquiry into the Bureau (also 
attached for info). 

Page 6 of the Australian. No other reporting or media requests to date. 
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http://jennifermarohasy.com/2017/09/vindicated-bureau-not-following-wmo-guidelines/ 

 

Sent from my iPhone 

Begin forwarded message: 

From:  
Date: 8 September 2017 at 04:23:17 AEST 
To: BoM Media <Media@bom.gov.au> 
Subject: Re: AWS recordings [SEC=UNCLASSIFIED] 

Hi , 

I am having difficulty reconciling your previous email with the information provided in 
BoM's report released yesterday (below). 

Can you tell me does BoM still maintain that the one second reading is actually an average 
not real time? 

Is this consistent with yesterday's report? 

Thanks and best 
  

4.2.4 Instantaneous temperature value to one-minute value

The Almos and the Telmet 320 DAS capture, test, and process data in different ways. 
4.2.4.1 Almos (internal quality control) 
The Almos AWS has two key data validation tests: a range test and a rate test: 

• The range test checks that the one-second temperature value that is measured is within
the range –50°C to +70°C at all stages in the process. If a value does not fall within this
range, it is replaced with a marker (or flag) denoting that the value is unavailable; and

•The rate test checks that the difference between the current measurement and the previous
one is no greater than 0.4°C. If the difference is greater, the measurement is replaced with a
marker denoting that the current value is unavailable.

All valid one-second temperature values within the minute interval are assembled into an 
array. If there are more than nine valid one-second temperature values within the minute 
interval, then a range of one-minute statistics are generated from these values. These 
include: 

• • an instantaneous air temperature is the last valid one-second temperature value in

the minute interval;

• • one-minute maximum air temperature is the maximum valid one-second

temperature value in the minute interval; and



• • one-minute minimum air temperature is the minimum valid one-second

temperature value in the minute interval.

If there are less than 10 valid one-second temperature values within a minute 
interval, then the instantaneous air temperature and all one-minute temperature 
statistics are marked as being unavailable. 

4.2.4.2 Telmet 320 (internal quality control) 

The Telmet 320 AWS implements a larger suite of data validation tests, reflecting its more 
modern technology compared with the Almos. 

The range and rate tests are similar to the Almos, except that the one-second temperature 
value measured must be between –70°C and +60 °C. Temperature values that do not pass 
the tests are marked (flagged) as unavailable. The threshold number of temperature values 
needed to calculate the three main temperature statistics is also the same as an Almos. 

Sent from my iPad 

On Sep 6, 2017, at 2:17 AM, BoM Media <Media@bom.gov.au> wrote: 

, 

Some information for your background, not attribution: 

The temperature sensor itself is an averaging or integrating device. The response time of the sensor 
is as long or longer than the changes in the temperature of air it is measuring. This means that each 
second measurement is not an instantaneous measurement of the air temperature but an average 
of the previous 40 to 80 seconds. This process is comparable to the observation process of an 
observer using a "mercury in glass" thermometer. 

Both the mercury-in-glass thermometers, and the electronic sensors, are housed within a Stevenson 
Screen. The time taken for air to be exchanged from the outside environment to within the screen 
provides a further time integration for the measurement of the ambient air temperature. 

Some sites sample the temperature once per minute, and second-by second to better capture 
extrema. Other sites average over one minute but still capture second-by second extrema. These 
procedures comply with Part II, 1 of the CIMO Guide (Section 1.3.2.2 refers). 

Regards, 

 

From:  
Sent: Wednesday, 6 September 2017 12:26 PM 
To: BoM Media 
Subject: Re: AWS recordings [SEC=UNCLASSIFIED] 

Thank you for letting me know  



I will wait for your response. 

Best 
 

Sent from my iPad 

On Sep 5, 2017, at 8:34 PM, BoM Media <Media@bom.gov.au> wrote: 

Hi , 

I’m still trying to track down someone who can assist with this so it is unlikely I’ll have a response 
ready by your 1pm deadline . 

Regards,  

From:  
Sent: Wednesday, 6 September 2017 6:48 AM 
To:  
Subject: Re: AWS recordings [SEC=UNCLASSIFIED] 

Thank you  

The below extract is from the WMO document you sent to me. 

http://www.wmo.int/pages/prog/www/IMOP/CIMO-Guide.html 

To my reading in Part 2, 1 - Measurements at Automatic Weather Stations it clearly says one 
to ten minute averages are recommended. This constitutes an instantaneous meteorological 
value. 

To be absolutely clear, is BoM recording one second extrema or an averaged temperature 
over one to ten minutes? 

Can you please respond by 1pm today. 

Thanks and best 
  

WMO extract  

Part 2, 1 - Measurements at Automatic Weather Stations 

1.3.2.4 Instantaneous meteorological values 

The natural small-scale variability of the atmosphere, the introduction of noise into the 
measurement process by electronic devices and, in particular, the use of sensors with short 
time- constants make averaging a most desirable process for reducing the uncertainty of 
reported data. In order to standardize averaging algorithms it is recommended:13 (a) That 



atmospheric pressure, air temperature, air humidity, sea-surface temperature, visibility, 
among others, be reported as 1 to 10 min averages, which are obtained after linearization of 
the sensor output; (b) That wind, except wind gusts, be reported as 2 or 10 min averages, 
which are obtained after linearization of the sensor output. These averaged values are to be 
considered as the “instantaneous” values of meteorological variables for use in most 
operational applications and should not be confused with the raw instantaneous sensor 
samples or the mean values over longer periods of time required from some applications. 
One-minute averages, as far as applicable, are suggested for most variables as suitable 
instantaneous values.  

Ends 

From: > on behalf of BoM Media 
<Media@bom.gov.au> 
Sent: Tuesday, September 5, 2017 2:06:35 AM 
To:  
Cc: BoM Media 
Subject: RE: AWS recordings [SEC=UNCLASSIFIED]  

,  

Some information for your background, not attribution: 
• The document you refer to is 20 years old and notes on the first page: “This report has been

produced without editorial revision by the WMO Secretariat. It is not an official WMO
publication and its distribution in this form does not imply endorsement by the Organization
of the ideas expressed".

• The document you refer to does not recommend that temperature recordings are averaged
over one to ten minute periods. In fact it states that "a temperature, which changes
relatively slowly, is adequately represented by an instantaneous reading".

• The Bureau’s methods of recording temperature data from AWS are compliant with the
current WMO guidance material as documented in the Commission for Instruments and
Methods of Observation (CIMO) Guide.

Regards, 
 

 | Media Adviser 
<image001.gif> 
Public Affairs | Government Relations and Corporate Communication 
Bureau of Meteorology 
GPO Box 1289 Melbourne VIC 3001 
Level 6, 700 Collins Street, Docklands VIC 3008 

Media Hotline: +61 3 9669 4057 (6am to 10pm, 7 days) 
Media Mailbox: media@bom.gov.au 
Newsroom: media.bom.gov.au 



Note to media: Unless otherwise agreed, the information contained in this email is for background 
and is not for attribution. 

<image002.png> 

From:   
Sent: Tuesday, 5 September 2017 1:11 AM 
To: BoM Media 
Subject: Re: AWS recordings [SEC=UNCLASSIFIED] 

Thank you  for your reply. 

The WMO document suggests an average reading rather than one second extrema. 

Can you please provide answers to my earlier questions. 

1) Are temperatures recorded at AWS installations averaged over one to ten minute periods
or are they one second extrema?

2) If one second extrema temperatures are being used, why has BoM not adopted the
methodology recommended by the WMO for AWS.

3) If one second extrema temperatures are being used, can data from AWS installations be
considered fit for purpose.

Thanks and best 
  

Sent from my iPad 

On Sep 4, 2017, at 1:53 AM, BoM Media <Media@bom.gov.au> wrote: 

Hi , 

In answer to your question, ‘Can you please confirm the accuracy of the following 
report’http://jennifermarohasy.com/2017/09/two-decades-temperature-data-australia-not-fit-
purpose 

The report is fundamentally wrong. The claim that “the Bureau is placing limits on how cold an 
individual weather station can record a temperature” is simply not true. 

The Bureau's AWS temperature measurements are conducted in accordance with WMO 
requirements. The official WMO guidance on temperature measurement is the WMO Commission 



for Instruments and Methods of Observation (CIMO) 
Guide. http://www.wmo.int/pages/prog/www/IMOP/CIMO-Guide.html 

Regards,  

 | Media Adviser 
<image001.gif> 
Public Affairs | Government Relations and Corporate Communication 
Bureau of Meteorology 
GPO Box 1289 Melbourne VIC 3001 
Level 6, 700 Collins Street, Docklands VIC 3008 

 

Media Hotline: +61 3 9669 4057 (6am to 10pm, 7 days) 
Media Mailbox: media@bom.gov.au 
Newsroom: media.bom.gov.au 

Note to media: Unless otherwise agreed, the information contained in this email is for background 
and is not for attribution. 
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From:   
Sent: Monday, 4 September 2017 10:23 AM 
To: BoM Media 
Subject: Re: AWS recordings [SEC=UNCLASSIFIED] 

Good morning , 

How are we going with that response? 

best 
 

Sent from my iPad 

On Sep 2, 2017, at 9:56 AM, Efrem  wrote: 

Thank you Sally, 

Monday is fine. 

Best 
 

Sent from my iPad 

On Sep 2, 2017, at 1:30 AM, BoM Media <Media@bom.gov.au> wrote: 



Hi , 

As it is the weekend, I won't be able to find someone to answer your questions in the 
timeframe provided. 

Regards, 

 

Media Duty Officer 
Bureau of Meteorology 
Media Hotline: +61 3 9669 4057 (6am to 10pm, 7 days) 
Media Mailbox: media@bom.gov.au 
Newsroom: media.bom.gov.a 

Note to media: Unless otherwise agreed, the information contained in this email is for 
background and is not for attribution. 

On 2 Sep. 2017, at 5:58 am, > wrote: 

Good morning, 

Can you please confirm the accuracy of the following report. 

http://jennifermarohasy.com/2017/09/two-decades-temperature-data-australia-not-fit-
purpose/ 

In particular, 

1) Are temperatures recorded at AWS installations averaged over one to ten minute periods
or are they one second extrema?

2) If one second extrema temperatures are being used, why has BoM not adopted the
methodology recommended by the WMO for AWS.

3) If one second extrema temperatures are being used, can data from AWS installations be
considered fit for purpose.

My deadline in 10am Sunday AEST.  

Thanks and best  



 

Sent from my iPad 



From: Neil Plummer
Sent: Friday, 8 September 2017 7:23 AM
To: ; Peter May
Subject: FW: AWS Review in The Australian [SEC=UNCLASSIFIED]

For info 

Cheers, Neil 

Neil Plummer | General Manager Community Forecasts 
Bureau of Meteorology 
Tel: +61 3 9669 4179 

From: Katherine Philp  
Sent: Thursday, 7 September 2017 9:58 PM 
To: Andrew Johnson; Jennifer Gale; Lesley Seebeck; Rob Webb; Anthony Rea; Neil Plummer; ; BoM 
Media;  
Subject: AWS Review in The Australian 

Hi all 

Here's the Australian's take on the Review...I think it's OK 

Kath 

http://www.theaustralian.com.au/news/nation/weather-bureaus-temperature-errors-caused-by-old-hardware/news-

story/7a0306d34f31703146de7a37324d1514

Weather bureau’s temperature errors caused 
by old hardware 
Decades-old hardware and outdated management practices must be overhauled at the 
Bureau of Meteorology after extremely low temperature readings at two NSW sites were 
misreported, an expert review has found. 

A review into the bureau’s automatic weather stations, sparked by a series of reports 
in The Australian, has found there was equipment failure at Goulburn and Thredbo, 
hardware was “not fit for purpose”, and there were “clearly failures” in systems of 
bureaucracy put in place back in the 1990s. 

“Notwithstanding the soundness of the bureau’s data quality control, there were clearly 
failures in some of the bureau’s internal processes dating back to the mid-1990s that 
allowed equipment that was not fit for purpose to be installed at a small number of 
locations,” the review, by three independent experts, found. 
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The bureau purchased the MSI1 data acquisition cards with their Almos-brand equipment 
in 1993. The following year, however, the bureau and Almos discovered the card would 
not work below -10.4C. The bureau immediately purchased the updated “MSI2” card. 

The new equipment, however, was not installed correctly in several stations. The report 
said a storm damaged Thredbo’s unit, and a MSI1 card was used as a replacement. 
Meanwhile at Goulburn, there was a nine-minute outage in July this year when the 
temperature dropped below -10.4C. The MS2 card had also been replaced by the older 
model. 

The review found: “Inadequate process, documentation and communication meant some 
field officers were unaware of the different capabilities of similar pieces of equipment.’’ 

Problems with data, however, did not compromise Australia’s long-term climate record 
and the network is sound, the review said. 

Environment Minister Josh Frydenberg said the bureau would put all nine 
recommendations in place, and make sure any location where temperatures of -5C had 
been recorded had equipment capable of recording -25C. 

“The review has confirmed that the data used to measure Australia’s climate record was 
not compromised in any way and that the network and quality of the data it collects is 
sound,” he said. “The Australian people have been well served by the bureau and can 
continue to rely on the excellent service it provides.” 

Scientist Dr Jennifer Marohasy said for the bureau to dismiss the missing temperatures as 
technical faults was “nonsense”. 

“The bureau is taking us for fools,” she said. “For them to suggest there’s a problem with 
the equipment, and only those two, and that they discovered it, is a fabrication.’’ 

The report made nine recommendations, including replacing faulty MSI1 hardware cards, 
progressively replacing equipment, and improving “data quality”. 

“The management of data quality issues, where the error is unique or the root cause is 
difficult to identify, should be strengthened to ensure that such non-standard cases are be 
treated as exceptions, escalated for rectification and added to standard procedures where 
appropriate.” 

“The bureau failed to adequately communicate the limitations of the MSI1 card to its 
field staff. This replacement was made by bureau field officers who were unaware of the 
difference in temperature range capabilities by the two cards.” As a result of the review, 
cards at Goulburn, Thredbo, Tuggeranong, Mount Baw Baw, Butlers Gorge and Fingal 
have been replaced. 

The bureau welcomed the findings. CEO and director of meteorology, Dr Andrew 
Johnson, said overall the review found equipment, verification, quality checks and 
processes for acting on equipment failure are sound. 



“The bureau acknowledges its findings and will be implementing all of its 
recommendations to ensure the ongoing community confidence in our robust data quality 
control processes,” he said. 

“The bureau will be taking a highly precautionary approach in the future to ensure what 
happened in Thredbo and Goulburn doesn’t happen again.” 

The bureau has 695 automatic weather stations and collects over 2.5 million readings 
each day. 



From: Neil Plummer
Sent: Thursday, 7 September 2017 6:44 PM
To: Neil Plummer
Subject: FW: BoM Climate and Ocean Data Services Ticket: F8QF613879 Wilson's Prom 

temperature records [DLM=For-Official-Use-Only]

From: Neil Plummer  
Sent: Wednesday, 2 September 2015 5:18 PM 
To: ;  
Cc:  
Subject: RE: BoM Climate and Ocean Data Services Ticket: F8QF613879 Wilson's Prom temperature records 
[DLM=For-Official-Use-Only] 

Hi  

1  is reviewing. We're keeping  far too busy unfortunately! 
2 Do we have a draft I can look at? 

 

 

Cheers, Neil 

Neil Plummer | Assistant Director Climate Information Services Bureau of Meteorology 
Tel: +61 3 9669 4179;  

From:   
Sent: Wednesday, 2 September 2015 5:11 PM 
To: Neil Plummer;  
Cc:  
Subject: Re: BoM Climate and Ocean Data Services Ticket: F8QF613879 Wilson's Prom temperature records 
[DLM=For-Official-Use-Only] 

Hi Neil, 

1. Did the Director’s letter to Marohasy go out in the end?
2. Are we ready to respond to the second request (wilson’s Prom)?

Cheers

 |  
Bureau of Meteorology |  

This message may contain confidential or legally privileged information. If you think it was sent to you by 
mistake, please delete all copies and advise the sender. 
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Join me in my Collaboration Meeting Room using a video conferencing system or application: 

“Important: This message may contain confidential or legally privileged information. If you think it was sent to you by mistake, please delete all copies and advise the sender.”

Please consider the environment before printing my mail

From: 
Sent: Wednesday, 26 August 2015 12:38 PM 
To: DQCU_Ops_Mgr 
Cc: ; ; ; ; ADC; 
Subject: FW: BoM Climate and Ocean Data Services Ticket: F8QF613879 [SEC=UNCLASSIFIED] 

Hi 

Please note email and original request below. 

Could you please delegate this to one of the TO4 staff to investigate A8 status; specifically at what point did the 
Wilson's Prom A8 cease to be lodged with DQCU.  We may need to bring in a sample of A8's to check whether LIG TX 
and TN values were recorded manually throughout the period of the RTD reporting in the MDF until the station was 
fully automated.  It may be that the LIG values were not recorded in the A8. 

I have spoken to  (a/VICROM) who is checking the station file for further information. 

Cheers 

 | 
Co chair |WMO Commission for Climatology Expert Team on Data Rescue (WMO CCI ET-DARE)

                
  

     
       

              

                           

       

       
  

           

  

 



 does this request look like something you can address? Not sure whether this is completely O&I or whether it is also 
DM. 

Please note that this  —  can you please 
retrieve anything that was sent out through the helpdesk? I seem to recall being asked about Wilsons prom before. If not 
we will have to look through the parliamentary correspondence records.  

Should we show this to  at some point? 

Cheers, 

| 
Bureau of Meteorology|  | 

This message may contain confidential or legally privileged information. If you think it was sent to you by 
mistake, please delete all copies and advise the sender. 

From: climatedata <climatedata@bom.gov.au> 
Date: Tuesday, 25 August 2015 15:37 
To:
Subject: BoM Climate and Ocean Data Services Ticket: F8QF613879 [SEC=UNCLASSIFIED] 

In reply please quote: F8QF613879 

Hi 

As discussed the following request was sent to Climate Data Services and is being forwarded to you for resolution. 

If this query is not relevant to your section, or if you need further detail, please advise via return email. 

Details on the request are as follows: 

Customer contact details: 
Jennifer Marohasy 
jennifermarohasy@gmail.com 
041 887 32 22 

Date request received: 25/08/2015 2:50:27 PM 

seeking clarification and additional data 

Request: 

Hi, 

I'm seeking clarification regarding equipment used to measure surface air temperatures at Wilsons Promontory 
lighthouse, Bureau number 85096. 

I understand that both alcohol and mercury thermometers were used to measure minimum and maximum temperatures 
from November 1872 until September 2000. 
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I understand that the alcohol thermometers were removed and replaced with a temperature probe on 18th September 
2000. 

I understand that since 18th September 2000 both a temperature probe, and also the original mercury thermometer have 
been used to measure temperatures at Wilsons Promontory.  

I understand that a second mercury thermometer was installed at Wilsons Promontory on 16th December 2002. 

Could you please confirm that this assessment is correct?  

Could you please also provide me with the complete digital/electronic temperature record (maximum and minimum) as 
measured from each of these different thermometers for the period of their available record. 

I am particularly keen to know if there is a single continuous monthly record for the mercury thermometer installed in 
1872, to the present.  

Could you please also clarify which thermometer was used to supply the maximum and minimum values available online, 
i.e. at http://www.bom.gov.au/climate/data/

Kind regards 
Jennifer Marohasy 
Tel. 041 887 3 222 

(The HTML version of the email body has been attached to the correspondence as an attachment named 
AlternateDescription.html) 

Regards, 
[CWD - Climate Data Services] Queue 

Climate Data Services 
Bureau of Meteorology 

Contact details:  
Monday to Friday: 10am – 12noon & 2pm – 4pm 
Head office: 03 9669 4082 

To avoid interstate call charges please use the appropriate number below: 
NSW:    02 9296 1627 
NT:  08 8920 3921 
QLD:  07 3239 8727 
SA:  08 8366 2746 
TAS:  03 6221 2027 
VIC:  03 9669 4082 
WA:  08 9263 2228 

http://www.bom.gov.au/climate/data-services/ 

Copyright and Disclaimer: Information about the Bureau of Meteorology's copyright and disclaimer policies are 
available on our website http://www.bom.gov.au 

Request Description: Request: 

Hi,  

I'm seeking clarification regarding equipment used to measure surface air temperatures at Wilsons Promontory 
lighthouse, Bureau number 85096. 



I understand that both alcohol and mercury thermometers were used to measure minimum and maximum 
temperatures from November 1872 until September 2000. 

I understand that the alcohol thermometers were removed and replaced with a temperature probe on 18th September 
2000. 

I understand that since 18th September 2000 both a temperature probe, and also the original mercury thermometer 
have been used to measure temperatures at Wilsons Promontory.  

I understand that a second mercury thermometer was installed at Wilsons Promontory on 16th December 2002. 

Could you please confirm that this assessment is correct?  

Could you please also provide me with the complete digital/electronic temperature record (maximum and minimum) 
as measured from each of these different thermometers for the period of their available record. 

I am particularly keen to know if there is a single continuous monthly record for the mercury thermometer installed in 
1872, to the present.  

Could you please also clarify which thermometer was used to supply the maximum and minimum values available 
online, i.e. at http://www.bom.gov.au/climate/data/  

Kind regards 
Jennifer Marohasy 
Tel. 041 887 3 222 

(The HTML version of the email body has been attached to the correspondence as an attachment named 
AlternateDescription.html) 

Incident Ref ID: F8QF613879 



From: Neil Plummer
Sent: Thursday, 7 September 2017 2:33 PM
To:
Subject: RE: measurement interval [DLM=For-Official-Use-Only]

Thanks  

Cheers, Neil 

Neil Plummer | General Manager Community Forecasts 
Bureau of Meteorology 
Tel: +61 3 9669 4179 

From:   
Sent: Thursday, 7 September 2017 2:33 PM 
To: Neil Plummer 
Subject: FW: measurement interval [DLM=For-Official-Use-Only] 

Neil 

For your information as discussed 

 

From: Jennifer Marohasy [mailto:jennifermarohasy@gmail.com] 
Sent: Thursday, 7 September 2017 10:36 AM 
To:  
Cc: ;  
Subject: measurement interval 

Hi  

 suggested I contact you.   has indicated to me that you were involved in the choice of 
AWS, and the trials to determine the necessary integration period for the one-second measurements from 
this equipment - so that measurements are comparable with those from the previous liquid-in-glass 
thermometers.  

Early July, I became interested in the specific detail of how the Bureau were measuring and then recording 
temperatures.  This followed a measurement from Goulburn of minus 10.4 initially being rounded up to 
minus 10.0 and entered as such in the CDO database - though later corrected to minus 10.4.  

I now understand that the value of minus 10.4 for Goulburn on 2nd July was a one-second reading, that this 
value was not an average of readings over one or ten minutes.   Could you please confirm this?   

More generally, I understand the Bureau is recording the last one-second measurement, and also the highest 
and lowest one-second measurement for each 30 minute time interval.  Could you please confirm this? 

Also, for some years I have been chasing data recorded for the same location from both an AWS and liquid-
in-glass thermometer.  For example, I wrote to the Bureau in August 2015 requesting such data for Wilsons 
Promontory.  I initially was told that I would have this data within 5 days, but two years later I still have 
nothing.   
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Is it possible to see temperature series recorded by thermometers and also electronic probes (AWS) from the 
one weather station for the same period of time for anywhere in Australia? 

 
  I have a friend  also attending - travelling all the way from Germany.  

I was going to catch-up with  in  but perhaps we could all meet up for a 
dinner in  I could easily  where I live?   

Kind regards 
Jennifer  
Tel. 041 887 32 22 

--  
Jennifer Marohasy BSc PhD 
Senior Fellow, Institute of Public Affairs, www.ipa.org.au  
Founder, The Climate Modelling Laboratory, www.climatelab.com.au 
Own website, www.jennifermarohasy.com   
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To: Neil Plummer 
Cc: ;  
Subject: Fw: Quality of BOM temperature records 

 

 

 
Climate Information Services, Bureau of Meteorology 
GPO Box 1289 Melbourne VIC 3001 
Level 10, 700 Collins Street, Docklands VIC 3008 

 

From:  
Sent: Wednesday, 6 September 2017 4:06 PM 
To:  
Cc: Malcolm Turnbull; Josh Frydenberg 
Subject: Quality of BOM temperature records  

Dear ,  

The quality of BOM's temperature record has been under question for some time now. Many years in fact. 

The BOM's consistent response has been to assure the government and the public that you use world's 
best practice and that there are no issues with the temperature record. 

Yet some years ago, a review by some citizen scientists seemed to indicate that around 40% of the 
warming recorded by BOM was caused through the homogenization and adjustment of temperatures. 
When individual temperature station adjustments were checked it was very hard to see how they could be 
justified. 

Since then many other anomalies in adjustments to the raw data have emerged with BOM claiming 
changing of the equipment or movement of the equipment was the reason for the adjustments. Yet we 
then discovered no such changes had been made. 

Now we find that it appears BOM are taking one second peak maxima recorded at AWS which is contrary 
to WMO best practice of averaging over up to 10 minutes. When comparing to liquid in glass tube 
measurements this will clearly lead to a false warming trend. 

All the while various requests have been made to BOM to supply the actual adjustment and 
homogenization calculations, and other data such as the parallel temperature records taken at a station 
before ceasing old equipment. 

The BOM have refused to supply this information. The BOM has also fought any suggestion of an 
independent audit of the temperature data series. 
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I can't help wonder what you have to hide such that you are afraid of throwing the books open. I know if 
the ATO asked to audit a company and the company fought that audit we would conclude one thing only. 

So what justification do you give for not making your calculations and parallel temperature measurements 
publicly available? 

 
 
 



From:
Sent: Wednesday, 6 September 2017 4:43 PM
To: ; Neil Plummer; Anthony Rea
Cc: ; 
Subject: Re: seeking clarification and additional data

Please use and distribute this link if required, 

http://web.archive.org/web/20170906063952/http://jennifermarohasy.com/2017/09/recordings-electronic-
devices-comparable-not/ 

Cheers,  

 |   
Bureau of Meteorology |  |  

This message may contain confidential or legally privileged information. If you think it was sent to you by 
mistake, please delete all copies and advise the sender. 

From:  
Date: Wednesday, 6 September 2017 at 16:06 
To: Neil Plummer <neil.plummer@bom.gov.au> 
Cc:  ,   

,  
Subject: Fw: seeking clarification and additional data 

 

 
 

 
 

Regards, 

 

 

 
Climate Information Services, Bureau of Meteorology 
GPO Box 1289 Melbourne VIC 3001 
Level 10, 700 Collins Street, Docklands VIC 3008 
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From: Jennifer Marohasy <jennifermarohasy@gmail.com> 
Sent: Wednesday, 6 September 2017 1:09 PM 
To: climatedata;  
Cc:   
Subject: Re: seeking clarification and additional data  

Hi   

I am writing to you  
a 1997 report published by the World Meteorological Organisation (WMO) emphasising the 

need to average measurements from electronic temperature probes over one minute: in order for these 
measurements to be comparable with measurements from the previous liquid-in-glass thermometers (e.g. 
mercury thermometers).   

The link to this report is here: https://library.wmo.int/pmb_ged/wmo-td_862.pdf 

Having watched how temperatures are recorded by electronic probes at automatic weather stations over the 
last three months, I am concerned that the policy detailed in this report is not being followed.  My 
observations are consistent with advice from  in your Sydney Office: in particular that only 
one second extrema are being recorded.   

It is now over two years since I requested data to make the comparisons myself between temperatures as 
measured and recorded at automatic weather stations with temperatures as measured and recorded in the old 
liquid-in-glass thermometers.   Specifically, I sent an email requesting the AWS (electronic probe) and also 
thermometer data for Wilsons Promontory lighthouse back in August 2015, and then followed-up on this 
first by email, and then by phone in October 2015 (see following). 

Could this data now be provided as a matter of urgency.  As per my most recent blog post I would like:  

"the daily maximum and minimum temperature values from the liquid-in-glass thermometers from 1872 to the 
present, and the one second readings from the electronic probe (AWS) since September 2000 to the present." 

I understand that before the move to electronic recordings, there was extensive testing of the electronic devices – 
parallel studies at multiple site to ensure that measurements from the new AWS weather stations tallied with 
measurements from the old liquid-in-glass thermometers in the Stevenson screens.  

Could the internal reports from this experimental work please also be made available as a matter of urgency.  I 
have been unable to find any published studies.   

,  has assured me by telephone that 
all the experimental work was done.   is also of the opinion that measurements are averaged over 10 minutes, 
if not one minute intervals.   

Could it be that after  , the policy was changed from averaging over 1 to 10 minutes to 
the simple recording of one second extrema?  I can not, however, find any documentation for this.  Also, this 
would be in contravention of WMO guidelines.  

Long temperature series without discontinuities are critical to my work forecasting rainfall using artificial neural 
networks - a form of machine learning.  

I am copying this email to Craig Kelly MP, as he is particularly interested in this issue, and also  
  

The two blog posts that I refer to, with more information on the issues I raise are here: 
http://jennifermarohasy.com/2017/09/recordings-electronic-devices-comparable-not/ 
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http://jennifermarohasy.com/2017/09/two-decades-temperature-data-australia-not-fit-purpose/ 

Kind regards 
Jennifer Marohasy 
Tel 041 887 32 22 

On Thu, Oct 8, 2015 at 10:13 PM, Jennifer Marohasy <jennifermarohasy@gmail.com> wrote: 

Hi, I received notification that this email would be answered within 5 working days.  It is now over one 
month.  Could I please receive this information?  Kind regards,  Jennifer  Tel. 041 887 32 22 

---------- Forwarded message ---------- 
From: Jennifer Marohasy <jennifermarohasy@gmail.com> 
Date: Tue, Aug 25, 2015 at 2:48 PM 
Subject: seeking clarification and additional data 
To: climatedata@bom.gov.au 

Hi,  

I'm seeking clarification regarding equipment used to measure surface air temperatures at Wilsons 
Promontory lighthouse, Bureau number 85096. 

I understand that both alcohol and mercury thermometers were used to measure minimum and maximum 
temperatures from November 1872 until September 2000. 

I understand that the alcohol thermometers were removed and replaced with a temperature probe on 18th 
September 2000. 

I understand that since 18th September 2000 both a temperature probe, and also the original mercury 
thermometer have been used to measure temperatures at Wilsons Promontory.  

I understand that a second mercury thermometer was installed at Wilsons Promontory on 16th December 
2002.  

Could you please confirm that this assessment is correct? 

Could you please also provide me with the complete digital/electronic temperature record (maximum and 
minimum) as measured from each of these different thermometers for the period of their available record. 

I am particularly keen to know if there is a single continuous monthly record for the mercury thermometer 
installed in 1872, to the present.  

Could you please also clarify which thermometer was used to supply the maximum and minimum values 
available online, i.e. at http://www.bom.gov.au/climate/data/  

Kind regards 
Jennifer Marohasy 
Tel. 041 887 3 222 



--  
Jennifer Marohasy BSc PhD 
Senior Fellow, Institute of Public Affairs, www.ipa.org.au  
Founder, The Climate Modelling Laboratory, www.climatelab.com.au 
Own website, www.jennifermarohasy.com   



From: Neil Plummer
Sent: Tuesday, 5 September 2017 8:14 AM
To: Rob Webb; 
Subject: FW: Claims in Marohasy letter to  [sec=unclassified] [SEC=UNCLASSIFIED]
Attachments: initial reponses to Marohasy claims in letter.docx

For info Rob,  
and Kath did a lot of work on this yesterday and through the evening. 

Cheers, Neil 

Neil Plummer | General Manager Community Forecasts 
Bureau of Meteorology 
Tel: +61 3 9669 4179 

From: Katherine Philp  
Sent: Tuesday, 5 September 2017 7:34 AM 
To:  
Cc: Andrew Johnson; Jennifer Gale; Anthony Rea; Neil Plummer 
Subject: Claims in Marohasy letter to Mr Kelly [sec=unclassified] 

Hi  

As requested, our initial responses to claims in the letter from Ms 
Marohasy to Mr Kelly are attached.  Note, we have not yet received this as 
corro and the attached isn't intended for that purpose. There are many 
assertions/questions so there's quite a bit of info there. 

In addition to the attached, these high level points might be useful if the 
recent AWS issues are discussed: 

 The Bureau has not set limits on the temperatures it can record.
 The issue in Goulburn and Thredbo came down to some inappropriate

equipment in those locations.    
 The type of hardware card, put in as a replacement after those weather

stations were damaged, could not record temperatures below -10.4C. 
 Goulburn and Thredbo are the only locations where this has

happened.  It happened one time in Goulburn and on four days in 
Thredbo. 

 As soon as this problem became apparent, the Bureau replaced the
hardware as a matter of urgency.  

 Goulburn and Thredbo are not part of ACORN-SAT, the official
record for monitoring climate change.  The issue at those locations has 
had no direct or indirect impact on ACORN-SAT. 

 The recent review has provided assurance that the Bureau's AWS
network is sound.   

 It also shows that when outages or mechanical problems happen from
time-to-time, the data quality assurance systems at the Bureau are 
effective in picking them up and treating the data appropriately.     

Hope this is helpful 
Kath 
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From:
Sent: Tuesday, 5 September 2017 7:26 AM
To: Katherine Philp
Cc: Neil Plummer; Anthony Rea; Jennifer Gale; BoM Media
Subject: Re: FOR APPROVAL: Claims in Marohasy letter to Mr Kelly

Ok happy that Anthony has addressed it - think we are covered now. 

 |   
Bureau of Meteorology |  |  

This message may contain confidential or legally privileged information. If you think it was sent to you by 
mistake, please delete all copies and advise the sender. 

On 5 Sep 2017, at 07:23,  wrote: 

Hi Kath, 

You can put (minimum temperature slightly higher than maximum temperature) after the 
words 'unphysical negative diurnal temperature range'. 

I just want to chat to  before finalising the other rewording, unless Anthony can get into 
someone else. It's outside my area of expertise. 

The general thrust is.. The sensor reports each second - it doesn't instantaneously react to 
changes in temperature that occur each second in the outside environment - due to the screen 
housing (slows the exchange of air with the environment) and the calibrated response time 
function of the instrument. 

The latter needs a technician to clarify. Worth getting it right. 

Cheers  

 |   
Bureau of Meteorology |  |  

This message may contain confidential or legally privileged information. If you think it was 
sent to you by mistake, please delete all copies and advise the sender. 

On 5 Sep 2017, at 07:05, Andrew Johnson <Andrew.Johnson@bom.gov.au> wrote: 

Thanks Kath 

I appreciate all the hard work that has gone into this. I support providing a set 
of General statements as well as appending the detailed responses. 

Regarding the latter I think clarification is required in the responses the 
following - we need to put into plain English the statements: 

General statements - " The sensors have a response time-function built in, 
which smooths their output" 

Q7 -  "unphysical negative diurnal temperature range" 
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Cheers 

Andrew 

On 4 Sep 2017, at 10:12 pm, Katherine Philp <katherine.philp@bom.gov.au> 
wrote: 

Hi Andrew 

Are you happy for me to send the following to ahead of 
the Minister's meeting with Craig Kelly in the morning? 

Hi  

As requested, our initial responses to claims in the letter from 
Ms Marohasy to Mr Kelly are attached.  Note, we have not yet 
received this as corro and the attached isn't intended for that 
purpose. There are many assertions/questions so there's quite a 
bit of info there. 

In addition to the attached, these high level points might be 
useful if the recent AWS issues are discussed: 

 The Bureau has not set limits on the temperatures it can
record. 

 The issue in Goulburn and Thredbo came down to some
inappropriate equipment in those locations.    

 The type of hardware card, put in as a replacement after
those weather stations were damaged, could not record 
temperatures below -10.4C. 

 Goulburn and Thredbo are the only locations where this
has happened.  It happened one time in Goulburn and 
on four days in Thredbo. 

 As soon as this problem became apparent, the Bureau
replaced the hardware as a matter of urgency.  

 Goulburn and Thredbo are not part of ACORN-SAT,
the official record for monitoring climate change.  The 
issue at those locations has had no direct or indirect 
impact on ACORN-SAT. 

 The recent review has provided assurance that the
Bureau's AWS network is sound.   

 It also shows that when outages or mechanical
problems happen from time-to-time, the data quality 



assurance systems at the Bureau are effective in picking 
them up and treating the data appropriately.     

Hope this is helpful 
Kath 

<marohasy claims in letter.docx> 



From:
Sent: Monday, 4 September 2017 9:43 PM
To: Katherine Philp
Cc: Andrew Johnson; Anthony Rea; Neil Plummer; BoM Media; Jennifer Gale
Subject: Re: Blog [DLM=For-Official-Use-Only]

Could provide the extended as an appendix. 

To further Neil's point a little, ACORN-SAT showed that demonstrating we have the technical information 
was important at each step, it provides confidence and assurance, even if it is hard to understand.  

Cheers,  

 |   
Bureau of Meteorology |  |  

This message may contain confidential or legally privileged information. If you think it was sent to you by 
mistake, please delete all copies and advise the sender. 

On 4 Sep 2017, at 21:33,  wrote: 

Hi Kath, 

Just for clarification - the issue with the card leads to an outage in the transmission of 
temperatures, and has led to the loss of four data points from Thredbo only. There were other 
instances where data was recovered from Thredbo and one instance from Goulburn that was 
recovered. 

 to respond to the letter - and I think you could include three more points. 

1. The ACORN-SAT analysis is performed to address the impact of changes in observing
equipment and practices on the climate record. And the methods used in ACORN-SAT have
been affirmed by the IPR and the TAF.

2. Analysis has shown no evidence that the introduction of AWSs has significantly
influenced temperature trends.

3. All minute data from the AWS is stored in the national database along with metadata.

Cheers,

   
Bureau of Meteorology |  |  

This message may contain confidential or legally privileged information. If you think it was 
sent to you by mistake, please delete all copies and advise the sender. 

On 4 Sep 2017, at 20:41, Katherine Philp <katherine.philp@bom.gov.au> wrote: 

Hi Andrew (and all) 
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has done a great job writing responses to the many questions contained in 
the letter from Marohasy to Mr Kelly. This work will be very useful when the 
corro inevitably comes to us for a written response. 

 
 

 

If you agree, I can let  know this and simply provide some top-line points 
such as: 

 The Bureau has not set limits on the temperatures it can record.
 The issue in Goulburn and Thredbo came down to some inappropriate

equipment in those locations.
 The type of hardware card, put in as a replacement after those weather

stations were damaged, could not record temperatures below -10.4C.
 Goulburn and Thredbo are the only locations where this has

happened.  It happened one time in Goulburn and on four days in
Thredbo.

 As soon as this problem became apparent, the Bureau replaced the
hardware as a matter of urgency.

 Goulburn and Thredbo are not part of ACORN-SAT, the official
record for monitoring climate change.  The issue at those locations has
had no direct or indirect impact on ACORN-SAT.

 The recent review has provided assurance that the Bureau's AWS
network is sound.

 It also shows that when outages or mechanical problems happen from
time-to-time, the data quality assurance systems at the Bureau are
effective in picking them up and treating the data appropriately.

Happy to discuss 

Kath  

From:  
Sent: Monday, September 4, 2017 7:49 PM 
To: Katherine Philp; Andrew Johnson; Jennifer Gale;  
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Cc: ; Anthony Rea; Neil Plummer 
Subject: Re: Blog [DLM=For-Official-Use-Only]  

Hi All, 

Please see responses attached.  Anthony, can you please check the funding 
source for the NSW drought relief project.  

If you need me, please call or text the mobile number below. 

Cheers,   

 |  

Bureau of Meteorology |  |  

This message may contain confidential or legally privileged information. If you 
think it was sent to you by mistake, please delete all copies and advise the sender. 

From: Katherine Philp <katherine.philp@bom.gov.au> 
Date: Monday, 4 September 2017 at 18:15 
To: Andrew Johnson <Andrew.Johnson@bom.gov.au>, Jennifer Gale 
<Jennifer.Gale@bom.gov.au> 
Cc:  , Anthony Rea 
<anthony.rea@bom.gov.au>,  , 
Neil Plummer <neil.plummer@bom.gov.au> 
Subject: FW: Blog [SEC=UNOFFICIAL] 

Hi Andrew and Jen 

Just making you aware of the request from  below.  The Minister will be 
meeting Craig Kelly, chair of the backbench environment and energy 
committee tomorrow morning.   
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Hi Kath, can you also send me blog link with letter to Craig Kelly plus any 
points in response to the claims in it?  If possible by COB as we have 
backbench committee with Mr Kelly firs thing tomorrow morning.  Cheers, 

 

 
Adviser | Minister for the Environment and Energy 

Office of the Hon Josh Frydenberg MP | Federal Member for Kooyong 

4 Treasury Place, East Melbourne VIC 3002 |  

M1.17 Parliament House, Canberra ACT 2600 |  

<marohasy_response.docx> 





From:
Sent: Thursday, 24 August 2017 1:57 PM
To: Neil Plummer; 
Cc: BoM Media
Subject: RE: Questions  [SEC=UNCLASSIFIED]

Also fine by me. 

Cheers,  

  |  
Bureau of Meteorology 

  
  
  

From: Neil Plummer  
Sent: Thursday, 24 August 2017 1:56 PM 
To: ;  
Cc: BoM Media 
Subject: RE: Questions  [SEC=UNCLASSIFIED] 

Thanks all 

 

I don't think we can have the 2nd sentence strictly as it stands as we review research and occasionally comment on 
3rd party research, e.g. global temperature trends from the leading centres. I've qualifies first sentence because 
Bureau has BJP for streamflow. 

So I would prefer to have: 

The Bureau of Meteorology uses a physics-based coupled atmosphere-ocean dynamical model for its seasonal 
climate forecasts and this model has been accredited by the World Meteorological Organization. The world's leading 
seasonal forecasting centres are using and improving similar dynamical models because the potential for more 
accurate and valuable forecasts are through these technologies. The Bureau is focusing its efforts on research and 
services based on these dynamical models. 

If above is OK with you then suggest Rob reviews. 

Cheers, Neil 

Neil Plummer | acting Group Executive – National Forecast Services, Bureau of Meteorology 
Tel: +61 3 9669 4179;  

From:  On Behalf Of BoM Media 
Sent: Thursday, 24 August 2017 12:54 PM 
To: Neil Plummer 
Cc: BoM Media; ;  
Subject: RE: Questions  [SEC=UNCLASSIFIED] 
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"The Bureau of Meteorology has considered many forms of seasonal outlook model since it commenced seasonal 
outlooks in 1989. Until May 2013, the Bureau used a model based upon the statistics of the past, such as the 
developed by  however it was found to be losing skill due to the long term warming trend.  

The Bureau of Meteorology now uses a physics-based coupled atmosphere-ocean dynamical model for its seasonal 
forecasts. This model has been accredited by the World Meteorological Organization, and hence the Bureau is 
endorsed as an official Global Producing Centre of Long Range Forecasts 
(http://www.wmo.int/pages/prog/wcp/wcasp/gpc/gpc.php ). It is one of only 11 accredited models worldwide. As 
part of its climate outlook service, the Bureau uses other WMO accredited models, plus one model from NASA ( 
http://www.bom.gov.au/climate/model-summary/#tabs=Models ).  

Models such as POAMA are used because they allow for physically consistent forecasts across many variables 
including ocean temperatures, ocean salinity, rainfall, maximum temperature, minimum temperature, wind, 
humidity, solar radiation and even tropical cyclones. Forecasts like this are not possible with statistical methods 
which are unconstrained to obey physical principles such as how winds, rainfall and temperature interact. 

The most recent completed outlook from the Bureau ( 
http://www.bom.gov.au/jsp/sco/archive/index.jsp?map=rain&area=national&period=season1&year=2017&month=
4&day=27 ) verified very well ( 
http://www.bom.gov.au/jsp/awap/rain/index.jsp?colour=colour&time=latest&step=0&map=decile&period=3month
&area=nat )." 



Cheers,  
  |   

Bureau of Meteorology 
  

 
 

-----Original Message----- 
From:  On Behalf Of BoM Media 
Sent: Thursday, 24 August 2017 9:58 AM 
To:  
Cc: BoM Media 
Subject: FW: Questions  [SEC=UNCLASSIFIED] 

Hi  

I expect we will reply to this one with: The Bureau does not comment on any third-party research. 

But I'd appreciate your help to put together a short statement on our long term rainfall forecasting method, as it 
could be helpful. 

Please give me a call when you get  chance. 

Cheers, 

 

-----Original Message----- 
From:    
Sent: Thursday, 24 August 2017 8:22 AM 
To: BoM Media 

47E(c)



Subject: Questions  

Hi, 

I am looking at some of the research into artificial neural networks and medium term rainfall forecasting being done 
by . 

Can you please tell me if BoM agrees the research has been able to achieved demonstrably more accurate forecasts 
than BoM's methodology? 

Has BoM had discussions with  about his work?  

Is BoM interested in exploring the potential of the machine learning and artificial intelligence approach? 

My deadline is today. 

Thanks and best  

  

Sent from my iPad 

s 47F



From: David Perry
Sent: Tuesday, 1 August 2017 9:20 AM
To:
Subject: RE: MEDIA ISSUE - Statement re Bureau measurement of cold temperatures 

[SEC=UNCLASSIFIED]

No rush. 

David Perry | General Manager Community Outreach 
Bureau of Meteorology 
Tel: +61 3 9669 8152 

 

From:   
Sent: Tuesday, 1 August 2017 9:19 AM 
To: David Perry 
Subject: Re: MEDIA ISSUE - Statement re Bureau measurement of cold temperatures [SEC=UNCLASSIFIED] 

Yes. Back soon. With  getting coffee  

 
Manager Communication Design and Delivery 
Bureau of Meteorology  

 

Sent from my iPhone 

On 1 Aug 2017, at 9:15 am, David Perry <david.perry@bom.gov.au> wrote: 

Can we catch up quickly on this please? 

Dave 

David Perry | General Manager Community Outreach
Bureau of Meteorology 
Tel: +61 3 9669 8152

From: Katherine Philp  
Sent: Tuesday, 1 August 2017 9:08 AM 
To: BoM Media 
Cc: DIR; GE_NFS; GM_GRCC; GM_Data; GM_CO; GM_CF; GE_CS; GE_DD 
Subject: RE: MEDIA ISSUE - Statement re Bureau measurement of cold temperatures 
[SEC=UNCLASSIFIED] 

 says we’re good to publish.  I’ve let her know we may also tweet to counter the negative 
chatter. 

Cheers 
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Kath 

From:  On Behalf Of BoM Media 
Sent: Tuesday, 1 August 2017 8:37 AM 
To:  
Cc: BoM Media; DIR; GE_NFS; GM_GRCC; GM_Data; GM_CO; GM_CF; GE_CS; GE_DD;  

 Environment Media 
Subject: MEDIA ISSUE - Statement re Bureau measurement of cold temperatures 
[SEC=UNCLASSIFIED] 
Importance: High 

Good morning  

Following on from the email regarding this issue sent last Friday following the Minister's 
tweeting of the Director of Meteorology's letter, the attached articles have appeared in The 
Australian. Previous responses to  appear to have been provided to blogger 
Jennifer Marohasy. Her most recent post is here: 
http://jennifermarohasy.com/2017/07/bureau-misleads-minister-frydenberg-goulburn/ 

We are also aware that previews for Alan Jones & Co on Sky News indicate he will be 
addressing this issue on his program tonight with guest Peta Credlin. 

The Bureau is planning on referring follow-up media enquiries to the following statement to 
be placed on the Newsroom on our website, with a link to Dr Johnson's letter to the 
Minister. We note our regularly scheduled climate summaries are being released today, and 
will instruct any senior climatologists being interviewed about them to refer to the 
statement if they participate in any interviews. 

Bureau of Meteorology statement on temperature observations 

The Bureau of Meteorology holds the integrity of our weather observations and climate 
data to the highest possible standards. The Bureau rejects allegations aired in some media 
outlets that it has sought to tamper with temperature data. 

Contrary to claims, the Bureau has not deliberately set limits on the temperatures it 
records. The Bureau's systems are designed to flag unusually high or low temperatures so 
they can be checked for veracity before being confirmed. 

Through this process it was identified that hardware at Thredbo and Goulburn was not fit-
for-purpose, with outages occurring at very low temperatures below -10 degrees celsius. 
Initial analysis indicates this has occurred on one day in Goulburn and on six days at 
Thredbo.  The hardware was replaced as a matter of urgency. 

The CEO and Director of Meteorology Dr Andrew Johnson has established a review to 
ensure the matter is understood and resolved thoroughly. The panel for this review will 
include expertise from outside the Bureau. 

As a priority, the Bureau is also replacing this hardware in four additional locations 
(Tuggeranong in the Australian Capital Territory, Butlers Gorge and Fingal in Tasmania, and 
Mt Baw Baw in Victoria) where the climate record indicates it might be reasonably expected 
to reach below -10  degrees celsius. It is important to note preliminary analysis has 
found no outages related to this issue at these sites. 



 It is also important to note that while all of the Bureau's hundreds of automatic weather 
stations contribute to the Bureau's weather forecasting models, not all contribute to the 
official temperature record used for monitoring long-term temperature change, ACORN-SAT 
(the Australian Climate Observations Reference Network – Surface Air Temperature). The 
initial analysis is that the ACORN-SAT temperature record has not been affected by this 
hardware issue. 

 Dr Andrew Johnson’s letter to the Minister for the Environment and Energy, the Hon Josh 
Frydenberg MP about this matter is available here. [Link to be provided] 

If you have questions/feedback please contact Kath Philp on  47F









monitoring climate change.  The issue at those locations has had no direct or
indirect impact on ACORN-SAT.
The recent review has provided assurance that the Bureau's AWS network is
sound.  
It also shows that when outages or mechanical problems happen from time-to-
time, the data quality assurance systems at the Bureau are effective in picking
them up and treating the data appropriately.     

Hope this is helpful
Kath

<marohasy claims in le7er.docx>



From:
Sent: Tuesday, 4 July 2017 2:00 PM
To: BoM Media; Neil Plummer; GM_CF
Cc: ; ; 
Subject: RE: FOR CLEARANCE: Media Enquiry re Goulburn minimum temps 

[SEC=UNCLASSIFIED]

Follow Up Flag: Follow up
Flag Status: Flagged

That's already in hand – I put a request into the system yesterday. 

 

From:  On Behalf Of BoM Media 
Sent: Tuesday, 4 July 2017 1:59 PM 
To: Neil Plummer; ; BoM Media; GM_CF 
Cc: ; ;  
Subject: RE: FOR CLEARANCE: Media Enquiry re Goulburn minimum temps [SEC=UNCLASSIFIED] 

Thanks Neil, 

Do you know who we speak to about get the data corrected? 

Cheers, 

 

From: Neil Plummer  
Sent: Tuesday, 4 July 2017 1:58 PM 
To: ; BoM Media; GM_CF 
Cc: ;   
Subject: RE: FOR CLEARANCE: Media Enquiry re Goulburn minimum temps [SEC=UNCLASSIFIED] 

Fine with me 

Cheers, Neil 

Neil Plummer | Assistant Director Climate Information Services, Bureau of Meteorology 
Tel: +61 3 9669 4179;  

From:   
Sent: Tuesday, 4 July 2017 1:54 PM 
To: BoM Media; Neil Plummer; GM_CF 
Cc: ;   
Subject: RE: FOR CLEARANCE: Media Enquiry re Goulburn minimum temps [SEC=UNCLASSIFIED] 

I'd suggest replacing the highlighted text with 'and quality control processes are being reviewed for those stations 
where temperatures below -10 are possible'. That doesn't require any specific input from DQCU into the text. 

 

Document 33

47F



From:  On Behalf Of BoM Media 
Sent: Tuesday, 4 July 2017 12:57 PM 
To: Neil Plummer; GM_CF 
Cc: ;  ; ; BoM Media 
Subject: FOR CLEARANCE: Media Enquiry re Goulburn minimum temps [SEC=UNCLASSIFIED] 

Hi Neil, 

Draft heads up for your clearance. 

Unfortunately we have not been able to contact anyone in the DQCU team, so I have highlighted the last line as it's 
dependant on this info, and I'm hoping this will occur before we have to send it off. 

Please let us know if you think this should also be cleared a Rob Webb level. 

STARTS 

For information, the Bureau received an enquiry from journalist  of the Australian about why 
Goulburn's minimum temperature record was adjusted from -10.4 to -10 on the Bureau's website. The discrepancy 
was picked up by Jennifer Marohasy and published on her blog: http://jennifermarohasy.com/2017/07/bureau-
erases-goulburn-record-minimum-temperature-set-sunday-2-july-2017/ 

The Bureau will respond with the below statement: 

The correct minimum temperature for Goulburn on 3 July, 2017 is -10.4 recorded at 6.30am at Goulburn Airport 
AWS (as tweeted by @bom_nsw on the 2/07/2017 at 09:21am). The Bureau's quality control system, designed to 
filter out spurious low or high values was set at -10 minimum for Goulburn which is why the record automatically 
adjusted. The error was picked up yesterday internally and the threshold has now been increased for Goulburn and 
the website updated. 

If you have any questions/feedback, please contact Katherine Philp on  or ‘reply all’ to this email. 

ENDS 

From:   
Sent: Tuesday, 4 July 2017 12:13 PM 
To: BoM Media; Neil Plummer; GM_CF 
Cc: ;  
Subject: RE: Query re Goulburn [SEC=UNCLASSIFIED] 

From:  On Behalf Of BoM Media 
Sent: Tuesday, 4 July 2017 12:07 PM 
To: ; BoM Media; Neil Plummer; GM_CF 
Cc: ;   
Subject: RE: Query re Goulburn [SEC=UNCLASSIFIED] 

Thanks  

Does anyone know if we have an explanation of the quality control system we use and why we set the threshold to -
10?  Is there anything on the public web? 

47F



**** 

Not to my knowledge – it was a surprise to me. Having a threshold to filter out spurious low values is a standard part 
of any QC system, but why it was set to -10 (and why the value was changed by the system, rather than flagged as 
suspect) is unknown to me. Clearly it isn't applied to all stations as a -10.4 at Liawenee on Monday was accepted by 
the system. 

**** 

 

**** 
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