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Pls delete "overall" in dot point 6 

Further on the statement - "• The Review Panel has found that the systems used by the Bureau to 

quality control data and display it on the website are complex and can lead to different numbers 

being displayed on different parts of the website, which can cause confusion for users." 

 

 

 

We need to explain for the Minister why different numbers are displayed on different parts of the 

website. 

 

On 5 Sep 2017, at 4:14 pm,  wrote: 

Hi Andrew 

Please find attached draft talking points for the Minister to support the release of 

the Review, for your clearance. 

Please note that through the clearance process for these an inconsistency was 

found in the report where the Exec Summary referred to 4 days where outages 

were experienced at Thredbo vs referring to 6 days in the Thredbo case study  

Anthony has confirmed that the 6 day figure is correct. 

It is now being amended in the report by Anthony's team, however I have also 

updated the figure in the attached media release you cleared earlier today (which is 

attached for your info). 

Regards 

 |  

 

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: Anthony Rea
Sent: Wednesday, 6 September 2017 6:46 PM
To:  Neil Plummer
Cc: BoM Media;  Katherine Philp
Subject: RE: AWS recordings [DLM=For-Official-Use-Only]

I was thinking the same thing this morning. I think this is a good approach. 

Anthony 

From:   
Sent: Wednesday, 6 September 2017 5:59 PM 

To: Anthony Rea; Neil Plummer 

Cc: BoM Media;  Katherine Philp 
Subject: Re: AWS recordings [DLM=For-Official-Use-Only] 

It occurs to me that we should probably include a dot point in all future correspondence that: 

Warming trends over Australia are consistent with those in the surrounding oceans, those in New Zealand 

and the globe. These consistent trends are the result of independent measurements by independent groups. 

The preparation of Australia's climate record has been thoroughly reviewed through several independent 

processes and found to be scientifically sound. 

... 

 

 

 |   
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 6 Sep 2017, at 15:37, Anthony Rea <anthony.rea@bom.gov.au> wrote: 

Hi   

I've incorporated  excellent comments: 

Question: To be absolutely clear, is BoM recording one second extrema or an average temperature 

over one to ten minutes? 

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. 
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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).  

 
Anthony 

 

 

From:  On Behalf Of BoM Media 
Sent: Wednesday, 6 September 2017 2:29 PM 

To:  
Cc:  Anthony Rea; BoM Media; Katherine Philp 

Subject: RE: AWS recordings [DLM=For-Official-Use-Only] 
 
Thanks Anthony and  Hi  

 
I know you have been working on talking points with  I just wanted to make sure that this 

response matches up with the work you are doing.  

 
Scroll down to see  full question, but essentially he has asked “To be absolutely clear, is 

BoM recording one second extrema or an average temperature over one to ten minutes?” 

 
Cheers,  

 

 

 

 

From: Anthony Rea  

Sent: Wednesday, 6 September 2017 1:54 PM 
To:  BoM Media 

Cc:   
Subject: RE: AWS recordings [DLM=For-Official-Use-Only] 
 
Hi  

 
Response follows: 

 
In practice the Bureau's AWS temperature measurement process mimics the observation process of 

an observer taking an observation using a "mercury in glass" thermometer. The electronic sensor 

has been designed to have similar response characteristics to the thermometer so that the 

observation processes are essentially identical. 

 
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. 

 
 

 
In answer to the specific question, some sites sample the temperature once per minute, and 

second-by second to 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).  

 
Anthony 
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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 par icular, 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: 
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? 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, 
 

 |  

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: 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. 
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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 offic al 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,  

 |  

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, 4 September 2017 10:23 AM 
To: BoM Media 

Subject: Re: AWS recordings [SEC=UNCLASSIFIED] 

Good morning  
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How are we going with that response? 

best 

 

Sent from my iPad 

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

 wrote: 

Thank you  

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, 

 

 

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: 
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Good morning, 

Can you please confirm the 

accuracy of the following report. 

http://jennifermarohasy.com/201

7/09/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 
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From:
Sent: Monday, 4 September 2017 10:08 PM
To:
Subject: More on AWSs [SEC=UNCLASSIFIED]

 

 

 

Something which might not have been completely clear - we found no evidence of any systematic change 

in maximum or minimum temperature, or diurnal temperature range, in the manual to AWS transition. 

This is documented in section 8.3 of the ACORN-SAT technical report. This implies that the current AWS 

sensor algorithm roughly mimics the response time of the manual instruments they replaced. (A further 

implication of this is that if we shifted to using minute averages as some countries do, this would create a 

negative bias in DTR relative to manual observations).  

Some work I've been doing recently on 1-minute variations suggests that there may be differences 

between different AWS sensor types. However, the results I've seen so far suggest that the maximum 

resultant inhomogeneity in DTR is in the order of 0.1 C at the most affected individual stations, and 

probably not more than a couple of hundredths in a network-wide average. This is still work in progress 

and I plan to get it properly quantified before starting the v2 re-run, to determine whether it's something 

which needs to be accounted for.  
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From:
Sent: Tuesday, 12 September 2017 4:58 PM
To: Anthony Rea
Cc: Neil Plummer; 
Subject: Daily Minimium Temperature Shift - AWS - 1990-1991 [DLM=For-Official-Use-Only]

Hi Anthony, 

The Data Quality Control Unit (DQCU) has identified a data shift in daily minimum temperatures for Automatic 

Weather Stations for the period 1990/07/1 to 1991/11/30. The preliminary analysis indicates that approximately 45 

stations are affected. 

From discussion with the Climate Monitoring Team today, it was noted that for the period Dec 1991 to May 1994 the 

daily minimum temperature exhibited the same issue but have been corrected, and there appears to be no 

systematic issue post May 1994.  

This issues does not affect the ACORN-SAT locations directly. Independent QC check for the ACORN-SAT compares 

the daily minimums with corresponding hourly temperatures.  

The DQCU will undertake further analysis to clarify the scope of the issue and remediation actions. 

It is noted that the CDQI minutes may also provide information into the extent and nature of the problem and past 

remediation activities. We are currently looking in to this. 

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 

  

|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." 
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From:  on behalf of BoM Media
Sent: Friday, 8 September 2017 3:33 PM
To: DIR
Cc: Anthony Rea; Rob Webb; Neil Plummer; ; BoM Media
Subject: FOR DIR CLEARANCE: Media enquiry -  - potential inconsistencies in AWS 

report

Hi Andrew 

As flagged this morning, there is a follow up question from  (see the email below) about an apparent 

inconsistency in the information we provided on temperature measurements and the AWS report (see 

http://jennifermarohasy.com/2017/09/vindicated-bureau-not-following-wmo-guidelines/ for background). 

The proposed response (cleared by Anthony) is below, for your review/approval: 

########## 

The information is consistent with the information provided in the report released yesterday. 

As per our recent email, 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 

measurement - ie the 'one second temperature values' referred to in the report - 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 any fluctuations 

within the minute. Other sites average over one minute but still capture second-by-second values. These procedures 

comply with Part II, 1 of the CIMO Guide (Section 1.3.2.2 refers).  

1.3.2.2 Sampling and filtering 

Sampling can be defined as the process of obtaining a well-spaced sequence of measurements of a variable. 

To digitally process meteorological sensor signals, the question arises of how often the sensor outputs 

should be sampled  It is important to ensure that the sequence of samples adequately represents significant 

changes in the atmospheric variable being measured. A generally accepted rule of thumb is to sample at 

least once during the time constant of the sensor. However, as some meteorological variables have high 

frequency components, proper filtering or smoothing should be accomplished first by selecting sensors with 

a suitable time-constant or by filtering and smoothing techniques in the signal-conditioning modules (see 

Part IV, Chapter 2). 

The one-second temperature value is often called the instantaneous reading or spot value. There is more than one 

method of ensuring that this value is actually a time integration, such as through the set-up of the instrumentation 

or mathematical averaging. The WMO guidelines do not prescribe which method to take. In its automatic weather 

stations, the Bureau achieves this by selecting sensors with a suitable time constant. The time constant of the 

platinum resistance thermometers used by the Bureau is comparable to that of a mercury in glass thermometer.  

Regards 
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 |  

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: Friday, 8 September 2017 4:23 AM 
To: BoM Media 

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:  
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• 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). 
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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 

The remaining pages of this document are duplicates and have been removed with consent of the applicant.
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From:
Sent: Thursday, 7 September 2017 10:46 PM
To:
Subject: Fwd: PDMS: MS17-001187 Review of the BoM AWS [DLM=For-Official-Use-Only]
Attachments: MS17-001187 Review of the Bureau of Meterology Automatic Weather Stations_Att 

B.docx; ATT00001.htm; MS17-001187 Review of Bureau of Meteorology Automatic
Weather Stations.docx; ATT00002.htm; MS17-001187 Review of Bureau of Meteorology
Automatic Weather Stations_Att A.pdf; ATT00003.htm

 |   

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. 

Begin forwarded message: 

From:  

To:  

Subject: FW: PDMS: MS17-001187 Review of the BoM AWS [DLM=For-Official-Use-Only] 

As discussed – this is the version that went to the MO. Unce tain if further changes. 

From: Katherine Philp  

Sent: Monday, 4 September 2017 9:29 AM 

To:  

Subject: FW: PDMS: MS17-001187 Review of the BoM AWS [DLM=For-Official-Use-Only] 

From: Katherine Philp  

Sent: Tuesday, 29 August 2017 10:04 AM 

To: Johnson, Edwina (Edwina.Johnson@environment.gov.au) 

Cc: Jennifer Gale; Mbx_BoMCoord 

Subject: Fw: PDMS: MS17-001187 Review of the BoM AWS [DLM=For-Official-Use-Only] 

Hi Edwina 

As discussed...the brief, report and draft statement are attached. I'll let you know if I hear 

anything from the MO around timing so you can update the QTB if needed. 

Cheers 

Kath 

From: Katherine Philp 

Sent: Friday, August 25, 2017 1:41 PM 

To:  

Cc: @environment.gov.au); Jennifer Gale; Andrew Johnson; 

Anthony Rea 

Subject: PDMS: MS17-001187 Review of the BoM AWS [DLM=For-Official-Use-Only]  

Hi  

This brief and attachments including the report have now been sent though the system. 

Cheers 

Kath 

Katherine Philp | General Manager, Government Relations and Corporate Communication 
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FOR OFFICIAL USE ONLY 

BUREAU OF METEOROLOGY 

FOR OFFICIAL USE ONLY 

PDR:  MS17-001187 

To: Minister for the Environment and Energy (for information) 

 REVIEW OF BUREAU OF METEOROLOGY AUTOMATIC WEATHER STATIONS 

Recommendation: 

1. That you note that the Bureau intends to publish the report from the Review of the
Bureau’s automatic weather stations (AWS) on its website. The report is at
Attachment A.

Noted/Please discuss 

Minister: Date: 

Comments: 

Clearing Officer: Dr Andrew 
Johnson 

CEO and Director of 
Meteorology 

Ph: 07 3239 8735 
 

Contact Officer: Dr Anthony 
Rea 

General Manager Data and 
Chief Data Officer  

Ph: 03 9669 4222 
 

Key Points: 

1. Following equipment malfunctions in Thredbo and Goulburn at very low temperatures,
the CEO and Director of Meteorology Bureau of Meteorology commissioned a Review of
its extensive Automatic Weather Station (AWS) network.

2. The Review was conducted by a panel comprising three independent national and
international experts and two senior officers of the Bureau.

3. The Review's findings support the Bureau's initial investigations that outages at
temperatures below -10.4°C at Thredbo and at Goulburn were the result of equipment in
those locations not being fit for purpose. These are the only two sites where readings
have been affected by the problem. This occurred on one occasion in Goulburn and four
occasions in Thredbo.

4. The Review found the Bureau's internal processes dating back to the mid-1990s allowed
equipment that was not fit for purpose to be installed at a small number of locations.
Inadequate communication meant that some field officers were unaware of the different
capabilities of similar pieces of equipment.

5. The Review's findings confirm that the ACORN-SAT dataset has not been compromised
directly or indirectly by the inability of some Bureau AWS to read temperatures below
-10.4°C.

Copy to: 

Secretary 

Ms Evans 

Chief of Staff 

Mr Thawley 

47F
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2 

6. The Review found that across the AWS network, the Bureau’s verification process,
quality checks, and processes for finding and acting on equipment failure are sound.

7. While the Review found that the current Bureau AWS network is fit for purpose, it has
made nine recommendations to prevent a reoccurrence of the issues that manifested at
Thredbo and Goulburn.

8. The Bureau welcomes the Review and will implement all of its recommendations.

9. Ahead of the Review's completion, the Bureau acted quickly to upgrade equipment in six
locations where temperatures below -8°C have previously been recorded.

10. The Bureau is responding to this issue in a highly precautionary manner and will
upgrade equipment at any site that has previously recorded a temperature below -5°C.
The upgrade of these 24 AWS will be undertaken as a matter of priority.

11. The Bureau intends to place a statement on its website welcoming the report s findings
and committing to implement all of its recommendations. A draft statement is at
Attachment B. The Bureau will consult with your office and the Department of
Environment and Energy regarding the timing of the release of the report and associated
media statement.

Attachments 

A: Report on the Review of Bureau of Meteorology Automatic Weather Stations 
B: Draft statement regarding the findings of the Review of the Automatic Weather 

Stations 
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Attachment B 

Bureau welcomes findings of Automatic Weather Station review 

The Bureau of Meteorology has today released the findings of a Review into its Automatic Weather 
Station (AWS) network. 

The Review was conducted by a Panel made up of three internationally recognised independent 
experts and two senior officers from the Bureau. The Panel was commissioned to evaluate the 
integrity of the AWS network following equipment failures in Goulburn and Thredbo which caused 
the loss of some temperature data below minus 10.4 degrees.  

The Review's findings support the Bureau's initial investigations that outages at temperatures below 
minus 10.4 degrees at both locations were the result of equipment in those locations not being fit 
for purpose. There were outages at below minus 10.4 degrees on one day in Goulburn and on four 
days in Thredbo. 

The Review found that these outages had no impact on the official temperature record used for 
measuring long-term temperature change. 

The Review found that overall, the Bureau’s equipment, verification process, quality checks, and 
processes for finding and acting on equipment failure are sound. 

Notwithstanding, the Review found that there were 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. Inadequate communication meant that some field officers 
were unaware of the different capabilities of similar pieces of equipment.     

CEO and Director of Meteorology, Dr Andrew Johnson welcomed the findings of the report. 

"I thank the Review Panel for this comprehensive and valuable report. 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. 

"As soon as we became aware of the problem with some of our equipment, we took immediate 
action to rectify the situation  

"The Bureau will be taking a highly precautionary approach in the future to ensure what happened in 
Thredbo and Goulburn doesn’t happen again.  Any location that has recorded temperatures below 
minus five degrees in the past will as a matter of priority have its equipment replaced.  

"This Review has demonstrated the Bureau's commitment to maintain the highest international 
standards of practice for meteorological services", Dr Johnson said. 

The full review can be viewed using the link below: 
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From:
Sent: Thursday, 7 September 2017 3:04 PM
To: Anthony Rea; 
Cc: Neil Plummer; Katherine Philp; BoM Media; 
Subject: Re: AWS review - preparation of addtional TPs [SEC=UNCLASSIFIED]

Hi All, 

Anthony, you may already be aware, but there is this supporting information re consistency with WMO guidance 

that  has pointed to. 

It is from Annex III from the WMO report that was referenced in relevant Ministerial correspondence. It essentially 

affirms that temperature is a slowly varying quantity, and that instantaneous readings suffice (whereas they don’t 

for wind, for example).  

It also affirms that there are many possible approaches to the temporal average — and this would include implicitly 

setting the response time of the sensor (analogue time integration), or post-processing mathematical averaging of 

short time interval samples. The Bureau uses the former approach. 

It also references an Australian Specification, which is central to the report itself. 

All in all, it is clear that statements that we have not followed WMO guidelines are false, and that the entire 

document that has been used as supporting evidence actually references the approach the Bureau has taken. 

… 

Extract of Report follows: 

https://library.wmo.int/pmb ged/wmo-td 862.pdf 

1. As indicated in the main text, this is a very broad area. There are so many possible options and approaches to this

issue that it is not practicable to specify here  Consequently it is necessary for this issue to be discussed in depth

with the national meteorological service.

2. Overall, the measured quantities are varying quite slowly and one scan per second of the suite of sensors, with

the sample time for individual sensors of the order o f a few milliseconds, is adequate. This one second data can

then be formatted into a message

3. Using the one second messages, the data are then progressively compressed with data extracted at the levels

required to assemble into reports for transmission. This process starts using a one minute message format which

processes each weather data parameter depending on its characteristics. For example, a temperature, which

changes relatively slowly, is adequately represented by an instantaneous reading. Whereas wind speed, which

changes more rapidly, must be analysed using statistical techniques. Basically each data variable falls into one of the

following four categories:

1. a) Statistical (eg. average, maximum, minimum, etc.)

2. b) Instantaneous (ie. the most recent one second sample)

3. c) Cumulative (ie. a count of events occurring during the one minute period, typically

impulses from an electrical rain gauge) 

d) Derived

For these, statistical variables are derived from all the valid one second samples taken in the minute, and the

derived variables from the other variables by applying formulae. Typical ofthe latter, QNH pressure is derived from

the instantaneous station level pressure which itself falls into (b) above.

4. Subsequently, one minute data might be:

* transmitted to a central processor managing a number of AWSs for further processing, assembly into reports and

on-forwarding to the national meteorological service;

* converted into other useful pre-defined message formats; and/or
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* further compressed into ten minute and then the SYNOP, METAR etc. formats.

5. As indicated previously, this topic can only be touched on here and if further detail of this approach (which has

been in use most successfully for 10 or so years in Australia) is required, reference could be made to the Australian

Specification.

 |   

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: Anthony Rea  

Date: Thursday, 7 September 2017 at 12:47 

To:   

Cc: Neil Plummer , Katherine Philp ,  , BoM Media ,   

Subject: RE: AWS review - preparation of addtional TPs [SEC=UNCLASSIFIED] 

Hi  

Please see attached. 

Anthony 

From:   
Sent: Wednesday, 6 September 2017 10:21 AM 

To:  
Cc: Anthony Rea; Neil Plummer; Katherine Philp; ; BoM Media 

Subject: AWS review - preparation of addtional TPs 

Importance: High 

Hi  

We've had a request for additional TPs based on issues the Dept has picked up – I think most of them probably are 

worthwhile pulling some additional info for. 

Might it be easiest to catch up in person briefly quickly this morning to try to knock these together? 

(I can put together lines around the potential hacking from previously cleared) 

Regards 

 

 |  

Public Affairs | Government Relations and Corporate Communication 

Bureau of Meteorology 

GPO Box 1289 Melbourne VIC 3001 

Level 6, 700 Collins Street, Docklands VIC 3008 

 

47E(c)
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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: Wednesday, 6 September 2017 3:32 PM
To: BoM Media
Cc:  Anthony Rea; Katherine Philp
Subject: Re: AWS recordings [DLM=For-Official-Use-Only]

Hi  et al, 

 

I am wondering whether we will be challenged on the sematic of ‘essentially identical’, perhaps ‘comparable’ is 

better.  

 

I personally think it is worth adding a note after sentence ending in ‘40-80 seconds’, that: 

 

“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.” 

 

 

  

 

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:  on behalf of BoM Media  

Date: Wednesday, 6 September 2017 at 14:29 

To:   

Cc:  , Anthony Rea , BoM Media , Katherine Philp  

Subject: RE: AWS recordings [DLM=For-Official-Use-Only] 

 
Thanks Anthony and  

 
I know you have been working on talking points with  I just wanted to make sure that this response matches 

up with the work you are doing.  

 
Scroll down to see  full question, but essentially he has asked “To be absolutely clear, is BoM recording one 

second extrema or an average temperature over one to ten minutes?” 

 
Cheers,  

 

 

 

 

From: Anthony Rea  
Sent: Wednesday, 6 September 2017 1:54 PM 

To:  BoM Media 
Cc:  

Subject: RE: AWS recordings [DLM=For-Official-Use-Only] 

47E(c)
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Hi  

Response follows: 

In practice the Bureau's AWS temperature measurement process mimics the observation process of an observer 

taking an observation using a "mercury in glass" thermometer. The electronic sensor has been designed to have 

similar response characteristics to the thermometer so that the observation processes are essentially identical. 

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. 

 

In answer to the specific question, some sites sample the temperature once per minute, and second-by second to 

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).  

Anthony 

From:   
Sent: Wednesday, 6 September 2017 1:09 PM 

To: Anthony Rea 
Cc:  

Subject: FW: AWS recordings [DLM=For-Official-Use-Only] 

Importance: High 

Hi Anthony, 
For your approval: 

In practice the Bureau's AWS temperature measurement process mimics the observation process of an observer 
taking an observation using a "mercury in glass" thermometer. The electronic sensor has been designed to have 
similar response characteristics to the thermometer so that the observation processes are essentially identical. 

The temperature sensor itself is an averaging 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 sec. 

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

 

 |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."

From:  On Behalf Of BoM Media 

Sent: Wednesday, 6 September 2017 9:39 AM 
To:  

Subject: FW: AWS recordings [SEC=UNCLASSIFIED] 

The remaining pages of this document are duplicates and have been removed with consent of the applicant.
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From:
Sent: Wednesday, 6 September 2017 1:14 PM
To:
Cc: Anthony Rea; Neil Plummer; Katherine Philp; BoM Media
Subject: Re: AWS review - preparation of addtional TPs
Attachments: ADDITIONAL_TPs_ docx

Importance: High

Hi  

Would appreciate reviewing the attached. I have provided detailed responses for a possible appendix or 

subsequent FAQ, as well as shorter proposed TPs, to the points that relate to ACORN-SAT. 

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 10:20 

To:   

Cc: Anthony Rea , Neil Plummer , Katherine Philp ,  , BoM Media 

Subject: AWS review - preparation of addtional TPs 

Hi  

We've had a request for additional TPs based on issues the Dept has picked up – I think most of them probably are 

worthwhile pulling some additional info for. 

Might it be easiest to catch up in person briefly quickly this morning to try to knock these together? 

(I can put together lines around the potential hacking from previously cleared) 

Regards 

 

 |  

Public Affairs | Government Relations and Corporate Communication 

Bureau of Meteorology 

GPO Box 1289 Melbourne VIC 3001 

Level 6, 700 Collins Street, Docklands VIC 3008 

 

The remaining page of this document are duplicates and have been removed with consent of the applicant.

47E(c)
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From:
Sent: Wednesday, 6 September 2017 11:38 AM
To:
Cc: Anthony Rea; Neil Plummer; Katherine Philp; BoM Media
Subject: Re: AWS review - preparation of addtional TPs

Can I have the final report please? 

 |   

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 10:20 

To:   

Cc: Anthony Rea , Neil Plummer , Katherine Philp ,  , BoM Media 

Subject: AWS review - preparation of addtional TPs 

Hi  

We've had a request for additional TPs based on issues the Dept has picked up – I think most of them probably are 

worthwhile pulling some additional info for. 

Might it be easiest to catch up in person briefly quickly this morning to try to knock these together? 

(I can put together lines around the potential hacking from previously cleared) 

Regards 

 

 |  

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. 

The remaining page of this document are duplicates and have been removed with consent of the applicant.
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From:
Sent: Tuesday, 5 September 2017 5:10 PM
To: Anthony Rea; 
Cc: Neil Plummer; Katherine Philp; BoM Media; 
Subject: Re: FOR CLEARANCE: Ministerial talking points for AWS Review release 

[SEC=UNCLASSIFIED]

Here is my take: 

The Bureau provides a real-time feed of AWS data to the web, to satisfy public interest in the current temperature 

and weather. This real-time data necessarily has minimal quality control applied. This differs to the data displayed 

on climate monitoring pages, which is subject to more rigorous quality control processes, and can result in 

differences with the real-time data. The panel has found that differences in the data that is displayed on different 

parts of the Bureau’s website can cause confusion for users. 

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: Anthony Rea  

Date: Tuesday, 5 September 2017 at 16:52 

To:   

Cc: Neil Plummer ,  , Katherine Philp , BoM Media ,   

Subject: RE: FOR CLEARANCE: Ministerial talking points for AWS Review release [SEC=UNCLASSIFIED] 

Perhaps: 

The Review Panel has found that the systems used by the Bureau to quality control data and display it on the 

website are complex. Differing quality standards for real-time versus climate information can lead to different 

numbers being displayed on different parts of the website. This can cause confusion for users. 

Anthony 

From: Andrew Johnson  

Sent: Tuesday, 5 September 2017 4:45 PM 
To:  

Cc: DIR; Rob Webb; Anthony Rea; Neil Plummer;  Katherine Philp; BoM Media;  
Subject: Re: FOR CLEARANCE: Ministerial talking points for AWS Review release 

Thanks  

Pls delete "overall" in dot point 6 

Further on the statement - "• The Review Panel has found that the systems used by the Bureau to quality control 

data and display it on the website are complex and can lead to different numbers being displayed on different parts 

of the website, which can cause confusion for users." 

We need to explain for the Minister why different numbers are displayed on different parts of the website. 

47E(c)
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On 5 Sep 2017, at 4:14 pm, > wrote: 

Hi Andrew 

 

Please find attached draft talking points for the Minister to support the release of the Review, for 

your clearance. 

 

Please note that through the clearance process for these an inconsistency was found in the report 

where the Exec Summary referred to 4 days where outages were experienced at Thredbo vs 

referring to 6 days in the Thredbo case study. Anthony has confirmed that the 6 day figure is correct. 

 

It is now being amended in the report by Anthony's team, however I have also updated the figure in 

the attached media release you cleared earlier today (which is attached for your info). 

 

 

Regards 

 

 

 |  

 

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. 

 

 

 

 

 

47E(c)
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260 

From:
Sent: Monday, 4 September 2017 5:30 PM
To: Neil Plummer
Subject: Re: AWS recordings [SEC=UNCLASSIFIED]

Speaking to Anthony 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. 

 

 

From: Neil Plummer  

Date: Monday, 4 September 2017 at 17:29 

To:   

Subject: RE: AWS recordings [SEC=UNCLASSIFIED] 

 
Thanks  
Kath said that Anthony spent a lot of time considering the wording so best to follow up with him RE concerns. 
I asked Kath to keep us in the review loop on these matters. 
Cheers, Neil 
 
Neil Plummer | General Manager Community Forecasts  
Bureau of Meteorology 
Tel: +61 3 9669 4179 
 

 

From:   
Sent: Monday, 4 September 2017 5:24 PM 

To: Neil Plummer 
Subject: FW: AWS recordings [SEC=UNCLASSIFIED] 
 

 

 
 |   

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: BoM Media <Media@bom.gov.au> 

Date: Monday, 4 September 2017 at 17:09 

To:  

Subject: FW: AWS recordings [SEC=UNCLASSIFIED] 

 

 

 

From:  On Behalf Of BoM Media 

Sent: Monday, 4 September 2017 4:53 PM 

47E(c)

47E(c)
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To:  
Cc: BoM Media 

Subject: RE: AWS recordings [SEC=UNCLASSIFIED] 

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,  

 |  

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, 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 

 

The remaining pages of this document are duplicates and have been removed with consent of the applicant.

47E(c)
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From: Katherine Philp
Sent: Friday, 8 September 2017 8:18 AM
To:
Subject: Automatic reply: Further questions re AWS recordings -  on blog

Thanks for your email.  

 

For public affairs and national media matters please contact  

 

For parliamentary matters pelase conact  

 

 

For internal communication please contact @bom.gov.au  

 

All the best 

Kath 

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 

 

47F
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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. 
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“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. 
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From: Neil Plummer
Sent: Thursday, 7 September 2017 7:30 AM
To:  Rob Webb
Subject: FW: AWS Report [SEC=UNCLASSIFIED]

For info  Rob 
 

Cheers, Neil 
 

Neil Plummer | General Manager Community Forecasts Bureau of Meteorology 

Tel: +61 3 9669 4179 
 

 
-----Original Message----- 

From: Katherine Philp 

Sent: Thursday, 7 September 2017 7:29 AM 
To:  BoM Media; Anthony Rea; Jennifer Gale; Andrew Johnson; Neil Plummer 

Subject: AWS Report 
 

Hi all 
 

The MO is still aiming to issue the AWS media release today but it's not yet confirmed. The plan is for it to go out in 

the afternoon. We need to have the final report uploaded and ready to go live. 
 

Cheers 
Kath 

 

RELE
ASED U

NDER FREEDOM O
F IN

FORMATIO
N



 

From: Neil Plummer
Sent: Wednesday, 6 September 2017 1:11 PM
To:
Subject: FW: AWS Review materials [SEC=UNCLASSIFIED]
Attachments: Draft ministerial release AWS report 060917  (FINAL).docx; Fast facts - AWS review 

(FINAL).docx; TALKING POINTS - Min Frydenberg - AWS review (FINAL).docx

For info 
Cheers, Neil 
Neil Plummer | General Manager Community Forecasts, Bureau of Meteorology 
Tel: +61 3 9669 4179;  

From: Katherine Philp  

Sent: Wednesday, 6 September 2017 9:45 AM 

To:    
Cc: Andrew Johnson; Jennifer Gale; Rob Webb; Anthony Rea; Neil Plummer; BoM Media; Media DSEWPaC 

(Media@environment.gov.au); jo.evans@environment.gov.au; Johnson, Edwina 
(Edwina.Johnson@environment.gov.au) 

Subject: AWS Review materials [SEC=UNCLASSIFIED] 
Hi   and  

A draft media release, TPs and fast facts for the release of the AWS Review are attached. 

We are tidying up a few minor typos etc in the Report itself and will send you a revised final version later 

today. 

 

Please let us know if you need anything further and what your current thinking is around timing. We'll 

have the final report ready to go live on our website. 

I'm available on my mobile  

Cheers 

Kath 

47F
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Review of the Bureau of Meteorology's Automatic Weather Station Network 
released  

A review of the Bureau of Meteorology's Automatic Weather Station network has confirmed that the 
network and the quality of the data it collects is sound. 

There are 695 automatic weather stations in the Bureau’s network, collecting approximately 2.5 million 
temperature measurements each day. 

The review was commissioned after equipment at two locations, Thredbo and Goulburn, failed when the 
temperature dropped below -10.4 degrees celsius. 

 A Review Panel, made up of three independent experts together with two senior Bureau officials, found 
that hardware which is unsuitable at very low temperatures, was inadvertently installed during repairs. 

The review found that Thredbo and Goulburn are the only locations to have been affected   It has also 
confirmed that the data used to measure Australia’s climate record was not compromised in any way. 

The review confirms that commentary that the Bureau had deliberately 'set limits' on the minimum 
temperatures weather stations could record was baseless and wrong.   

When the Bureau became aware of the unsuitable hardware, it was replaced as a matter of urgency.  

The Bureau is taking a highly precautionary approach and will ensure any location that has recorded below 
-5 degrees celsius in the past has equipment capable of recording down to -25 degrees. 

The Bureau will be implementing all of the Review's recommendations to further strengthen its observation 
network and data collection processes.   

The Australian people have been well served by the Bureau and can continue to rely on the excellent 
services it provides. 

The Report and its recommendations can be found here. [hyperlink] 
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Fast facts – Bureau of Meteorology's Automatic Weather Stations 

 

The Bureau has more than 695 automatic weather stations across Australia. 

It collects more than 2.5 million temperature readings every day. 

The automatic weather station network operates at 99 per cent reliability. 

This enables the Bureau to deliver more than 500,000 forecasts and nearly 15,000 weather and 
ocean warnings to the public every year. 

Two (2) out of the 695 automatic weather stations experienced outages with recording 
temperatures below -10.4 degrees celsius as a result of inadvertently having an incorrect hardware 
card installed. 

The Gouburn station experienced one (1) outage as a result of this issue. The Thredbo station 
experienced outages on six (6) days due to this issue. 

Neither station is one of the 112 ACORN-SAT locations. ACORN-SAT is the data set used to monitor 
long term temperature trends and changes in Australia's climate.  

A further four (4) stations have had hardware replaced as it's likely they might reach those sorts of 
temperatures. They experienced no outages as a result of this issue. 

Three (3) internationally recognised experts and two (2) senior Bureau staff were involved in the 
panel. 
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TALKING POINTS – Review of Automatic Weather Stations 

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

• The Review of the Bureau's Automatic Weather Stations, by a panel of independent, 
internationally recognised experts together with senior Bureau staff, has been 
completed. 
 

• It has confirmed an issue with recording very cold temperatures in Goulburn and 
Thredbo in July 2017 came down to some inappropriate equipment being 
inadvertently installed in those locations.    
 

• The Review confirmed the only locations where outages happened at very low 
temperatures due to this issue were Goulburn and Thredbo. 
 

o There were four other stations in cold weather locations where this 
equipment had been installed, however, none experienced outages due to 
this issue.  
 

o It happened one time in Goulburn and on six days in Thredbo. 
 

o All hardware at locations where temperatures below -10 are likely has now 
been replaced. 
 

• The Bureau has acknowledged there was an issue with its processes in informing the 
field staff responsible for maintenance of equipment of the limitations of this 
equipment.  
 

• The Review has also noted that the Bureau's extensive network of Automatic 
Weather Stations is sound.   
 

o The Bureau has almost 700 Automatic Weather Stations, 563 of which 
measure surface air temperature. They take about 2.5 million surface air 
temperature measurements every day. 
 

o The Bureau operates a large and complex network of weather observation 
equipment. The automatic weather station network operates at 99 per cent 
reliability. 
 

• The Review also shows that when outages or technical 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. 
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• The Bureau has accepted all recommendations of the review to further improve its 
observation network and data collection. 
 

• It is important to note Goulburn and Thredbo are not part of ACORN-SAT, the official 
record for monitoring long-term temperature trends.  The issue at those locations 
has had no direct or indirect impact on ACORN-SAT. 

Why do different parts of the Bureau's website sometimes display different temperatures? 

• The Bureau of Meteorology's observation network is large and complex and there 
are around 2.5 million surface air temperature measurements taken every single 
day.  
 

• The Review Panel found that different requirements for access to real-time weather 
data versus longer term climate information can lead to different numbers being 
displayed on different parts of the website at different points in time. This can 
potentially cause confusion for some users. 
 

• I'm advised that some parts of the Bureau's website display data in real time direct 
from the AWS. So, for example, on the rare occasion there is an incorrect reading, it 
will display that.  
 

• And for databases that are available through other parts of the Bureau's website – 
particularly those which display data for climate monitoring – there are additional 
quality checks in place before it is finalised.  

• The Review Panel has made recommendations that the Bureau should simplify its 
processes – and to reduce any confusion for end-users – and the Bureau has agreed 
to implement these recommendations. 

What happened with temperature measurements in Goulburn? Why did the Bureau first 
say it was due to quality control processes rather than equipment failure? 

• A number of independent factors caused two different temperature values to be 
published on the Bureau's website for Goulburn on 2 July 2017. 
 

o The Bureau tweeted about the exceptionally low temperature of -10.4 
degrees celsius at around 9.20am that morning. 
 

• In non-alpine areas, the Bureau did have in place a trigger for manual review of 
temperatures below -10 degrees celsius before they go into the Bureau's climate 
database.  

o This is not a limit on recording temperatures but a precaution against issues 
such as equipment malfunction.  

• This was initially thought to be the reason for the different figures appearing, and 
Bureau staff had already started the processes to reinstate the -10.4 degree celsius 
figure prior to media or public enquiries. 
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• After subsequent investigation it emerged that the root cause was the type of 
hardware card, put in as a replacement after the weather station was damaged, 
which could not record temperatures below -10.4 degrees celsius. 

 

What happened in Thredbo? 

• Due to the number of lengthy outages experienced on 16 July 2017, the true 
minimum temperature for the day cannot be conclusively determined. 
 

• Thredbo had the same hardware configuration as Goulburn, which meant that the 
AWS could not record temperatures below -10.4 degrees Celsius. 
 

• The minimum temperature at a neighbouring site with similar climatology in Perisher 
Valley recorded a value of -12.1 degrees celsius on that day.  

Who were the external experts involved in the panel? 

External experts were: 

• Dr Mark Ballico, who led the Australian National Measurement Institute 
Temperature Standards group for 20 years 
 

• Mr Bruce Hartley, an engineer with senior experience in data acquisition systems 
from the New Zealand Met Service 
 

• Dr Rod White from New Zealand s Measurement Standards Laboratory – one of the 
world's most highly regarded temperature measurement experts. 
 

Why does the Bureau continue to adjust or 'homogenise' data? 

• The Bureau’s methods and reason for adjusting temperature records are entirely 
open, and have been subject to numerous independent reviews.  

o The Technical Advisory Forum established to advise the Bureau on its long-
term temperature data set has consistently noted the importance of 
adjusting data through the process of homogenisation to maintain a 
meaningful and consistent set of temperature records over time, and noted 
the data set is well-maintained. 

• The Bureau does this to remove artificial biases, such as the impact of a weather 
station moving from one location to another. 
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From: Neil Plummer
Sent: Wednesday, 6 September 2017 7:31 AM
To:
Subject: FW: AWS Review draft materials [DLM=For-Official-Use-Only]
Attachments: Draft ministerial release AWS report 060917 .docx

For your info 

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

From: Katherine Philp  

Sent: Wednesday, 6 September 2017 7:26 AM 
To: Evans, Jo; Johnson, Edwina 

Cc:  Johnston, Chris; Andrew Johnson; BoM Media;  Jennifer Gale; Anthony 

Rea; Rob Webb; Neil Plummer 
Subject: Re: AWS Review draft materials [DLM=For-Official-Use-Only] 

Good morning Jo and Edwina 

As requested, a less bureaucratic redraft of the media release is attached   

Please let me know if this does the job. I'm available on my mobile  

Happy to discuss 

Kath 

From: Evans, Jo <Jo.Evans@environment.gov.au> 

Sent: Tuesday, September 5, 2017 6:35 PM 

To: Johnson, Edwina; Katherine Philp 

Cc: ; Johnston, Chris; Andrew Johnson; BoM Media;  Jennifer Gale 

Subject: RE: AWS Review draft materials [DLM=For-Official-Use-Only]  

Can the media release be redrafted to cut through to the messages more clearly and be tighter?  

At the moment I would describe it as long and dense and it sounds like it is expressing the views of a committee of 

bureaucrats not the minister (sorry to be so blunt).  

Jo Evans 

P: +61 2 6274 1366 |  

From: Johnson, Edwina  

Sent: Tuesday, 5 September 2017 6:29 PM 

To: 'Katherine Philp' <katherine.philp@bom.gov.au> 

Cc: @environment.gov.au>; Johnston, Chris 

<Chris.Johnston@environment.gov.au>; Andrew Johnson <Andrew.Johnson@bom.gov.au>; BoM Media 

<Media@bom.gov.au>;  Jennifer Gale 

<Jennifer.Gale@bom.gov.au>; Evans, Jo <Jo.Evans@environment.gov.au> 

Subject: RE: AWS Review draft materials [DLM=For-Official-Use-Only] 

Hi Kath 

Thanks for the opportunity to comment. 

Please find comments attached from ourselves and the Department’s media team. 

 

Thanks 

Edwina 

From: Katherine Philp [mailto:katherine.philp@bom.gov.au]  

Sent: Tuesday, 5 September 2017 5:53 PM 

To: Johnson, Edwina <Edwina.Johnson@environment.gov.au> 

Cc: @environment.gov.au>; Johnston, Chris 

<Chris.Johnston@environment.gov.au>; Andrew Johnson <Andrew.Johnson@bom.gov.au>; BoM Media 

<Media@bom.gov.au>;  Jennifer Gale 

47F
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<Jennifer.Gale@bom.gov.au> 

Subject: AWS Review draft materials [DLM=For-Official-Use-Only] 

Hi Edwina 

Please see attached a draft Ministerial media release, talking points and fast facts (extract of the TPs 

requested by ) for the release of the AWS review. 

 sent a text letting me know they are keen to see this soon. I'd be grateful if you could get back 

with any comments as soon as possible. 

Many thanks 

Kath 

From: Johnson, Edwina <Edwina.Johnson@environment.gov.au> 

Sent: Tuesday, September 5, 2017 10:17 AM 

To: Katherine Philp 

Cc:  Johnston, Chris 

Subject: For any comment please - updated ACORN-SAT talking points [DLM=For-Official-Use-Only]  

Hi Kath 

As discussed at the teleconference yesterday afternoon, I’ve reviewed the talking points that we previously provided 

for the release of the third ACORN-SAT Technical Advisory Forum report. 

I’ve added in an ‘if asked’ talking point on the link to the AWS issue and highlighted a talking point at the end of the 

document which refers to the Bureau establishing a ‘new assurance advisory mechanism’ 

Could you please check that both of these align with the messaging you are developing for the AWS report release. 

Would also be happy to receive any other comment you have on the document. 

As mentioned yesterday, would be grateful for the opportunity to see the draft talking points and release you’re 

developing for the release of the AWS report. 

Many thanks 

Edwina 
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From: Neil Plummer
Sent: Friday, 1 September 2017 3:18 PM
To:
Subject: FW: 7.2 AWS Cold Temperature Review_20170901b [DLM=For-Official-Use-Only]
Attachments: 7 2 AWS Cold Temperature Review_20170901b.docx

Hi  

Please send Anthony any comments by Noon Monday. 

Cheers, Neil 

 

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

 

From: Anthony Rea  

Sent: Friday, 1 September 2017 2:55 PM 
To: Neil Plummer 

Subject: FW: 7.2 AWS Cold Temperature Review_20170901b [DLM=For-Official-Use-Only] 

 

Hi Neil 

 

This from  – I have not yet reviewed it. 

 

Anthony 

 

From:   

Sent: Friday, 1 September 2017 2:41 PM 
To: Anthony Rea 

Cc:  

Subject: FW: 7.2 AWS Cold Temperature Review_20170901b [DLM=For-Official-Use-Only] 

 

Hi Anthony, 

Please find the SEB7.2. 

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 

  

 |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." 

 

From:   
Sent: Friday, 1 September 2017 1:50 PM 

To:  

Cc: Anthony Rea 
Subject: RE: 7.2 AWS Cold Temperature Review_20170901a [DLM=For-Official-Use-Only] 

 

Hi  

47F
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I've given it a bit of a rearrangement, and in doing so tried to keep within the guidelines for these briefs. 

 

All track changes are left in and it looks very messy. My recommendation is that you review in "final" mode 

 

Many thanks, 

 

 

 

 |  

Data & Digital Group 

Bureau of Meteorology 

700 Collins Street, Docklands, VIC 3008 

 

 

 

 

 
 

From:   

Sent: Friday, 1 September 2017 12:42 PM 
To:  

Cc: Anthony Rea 

Subject: 7.2 AWS Cold Temperature Review_20170901a [DLM=For-Official-Use-Only] 

 

Hi  

Draft for polishing. 

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 

  

 |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." 
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7.2 AWS COLD TEMPERATURE REVIEW  

SUMMARY OF ISSUE 

A Review of the Bureau’s automatic weather stations (AWS) was recently completed in 
response to equipment malfunctions at Goulburn and Thredbo AWS and to evaluate whether 
these failures were likely to manifest in other sites within the Bureau's extensive AWS network. 
The Bureau welcomes and will implement all nine Review recommendations.  
 
FAST FACTS 

1. Following equipment malfunctions in Goulburn and Thredbo at very low temperatures, the 
CEO and Director of Meteorology Bureau of Meteorology commissioned a Review of its 
extensive Automatic Weather Station (AWS) network in late July.  

2. The Review was conducted over the first three weeks in August by a panel comprising three 
independent national and international experts and two senior officers of the Bureau.  

3. The Review's findings support the Bureau's initial investigations that outages at 
temperatures below minus 10.4°C at Thredbo and at Goulburn were the result of equipment 
in those locations not being fit for purpose. These are the only two sites where readings 
have been affected by the problem. This occurred on one occasion in Goulburn and four 
occasions in Thredbo. 

4. The Review found the Bureau's internal processes dating back to the mid-1990s allowed 
equipment that was not fit for purpose to be installed at a small number of locations. 
Inadequate communication meant that some field officers were unaware of the different 
capabilities of similar pieces of equipment. 

5. The Review's findings confirm that the ACORN-SAT dataset has not been compromised 
directly or indirectly by the inability of some Bureau AWS to read temperatures below minus 
10.4°C. 

6. The Review found that across the AWS network, the Bureau’s verification process, quality 
checks, and processes for finding and acting on equipment failure are sound.  

While the Review found that the current Bureau AWS network is fit for purpose, it has made 
nine recommendations (see Attachment A) to prevent a reoccurrence of the issues that 
manifested at Thredbo and Goulburn. All recommendations will be implemented. 

FURTHER BACKGROUND INFORMATION 

7. The review panel included three external independent experts: Dr. Mark Ballico (National 
Measurement Institute), Mr. Bruce Hartley (New Zealand MetService) and Dr. Rod White 
(Measurement Standards Laboratory of New Zealand). 
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8. Ahead of the Review's completion, the Bureau acted quickly to upgrade equipment in six 
locations where temperatures below -8°C have previously been recorded. The stations are: 
Goulburn Airport (NSW, 10 July ), Thredbo (NSW, 27 July), Mount Baw Baw (VIC, 8 
August),Tuggeranong (ACT, 9 August), Fingal (TAS, 18 August) and Butlers Gorge (TAS, 
24 August). 

9. The Bureau is responding to this issue in a highly precautionary manner and will upgrade 
equipment at any site that has previously recorded a temperature below -5°C. The upgrade 
of these 24 AWS will be undertaken as a matter of priority. 

10. The events at Goulburn and Thredbo attracted media coverage, including the front page of 
The Australian newspaper from the 1 to the 4 August 2017, a Sky News interview, radio 
discussions on local ABC radio, 2GB and 3AW and significant social medial discussion. 

  

RELE
ASED U

NDER FREEDOM O
F IN

FORMATIO
N



FOR-OFFICIAL-USE-ONLY 
 
SENATE SUPPLEMENTARY BUDGET ESTIMATES BRIEFING 
23 October 2017 
 

Written by:   
Cleared by:   
Date Updated: 01 September 2017  
 

FOR-OFFICIAL-USE-ONLY 
3 

 

 

Attachments  

A: Review Recommendations 

 
Recommendation 1: At all Almos AWS sites, where there is a reasonable risk that 
temperatures below -10°C could be recorded, the Bureau should replace the MSI1 hardware. 
 
Recommendation 2: As the Bureau progressively replaces assets in its AWS network, it should 
ensure the ongoing integrity of the climate record in accordance with WMO recommendations, 
whilst leveraging new technology to improve reliability. 
 
Recommendation 3: Before being deployed, new or replacement equipment installed at 
ACORN-SAT sites should undergo environmental testing across the full range of temperatures 
possible to be experienced in the field, to ensure that equipment is fit-for purpose. 
 
Recommendation 4: The Bureau of Meteorology should seek accreditation of its laboratories 
and measurement processes under the ISO 17025 standard, and extend its existing ISO 9001 
certification to include AWS management, operation and maintenance, and associated data 
management. 
 
Recommendation 5: 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. 
 
Recommendation 6: Future investment in supporting IT systems should, as part of their design 
and system architecture, streamline and improve efficiency and consistency in data flows. 
 
Recommendation 7: The Bureau of Meteorology should ensure that thresholds and criteria for 
data quality checking are held, controlled, and monitored in a central repository. The redesign 
should ensure consistency in the checks throughout the process. 
 
Recommendation 8: Documentation for the quality management system needs to be updated, 
to reflect the current version, and future revisions should adhere to the Bureau’s standard 
version control practices. 
 
Recommendation 9: The competency assessment for staff doing data quality control in the 
quality management system should be formally documented and integrated with the Bureau’s 
broader staff competency framework. 
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From:
Sent: Thursday, 7 September 2017 10:07 PM
To: DIR; Anthony Rea; Neil Plummer; Katherine Philp; BoM Media;  

Cc: Mbx_BoMCoord; Mbx_SocialMedia; Jennifer Gale;  Rob Webb; David 
Perry

Subject: Media coverage: AWS review

Hi all 

 

Pls see report from the Australian.  is quoted. Reasonably straight bat report. 

 

Only coverage to date. No other media enquiries this afternoon/evening. 

 

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

hardware/news-story/7a0306d34f31703146de7a37324d1514 

 

 

 

Sent from my iPhone 

s47G
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