Bureau Management Rewrites the Rules - Again

Following is the latest advice from the Australian Bureau of Meteorology regarding
measurement of temperatures from automatic weather stations. This advice
contains numerous errors of fact and is inconsistent with the information in an
internal review issued just last Thursday. This misinformation has just been
posted at the official Bureau website:
http://www.bom.gov.au/inside/AWS_Review_Fast_Facts.pdf

My responses to the inaccuracies in this document are prefaced with JM, and

inserted herein.

FAST FACTS: How does the Bureau measure temperature?
How does the Bureau measure and record temperature?

e The Bureau measures air temperature using an electronic sensor (a
platinum resistance thermistor) placed within a Stevenson Screen, and
temperature is recorded every second.

JM: No. The temperature is measured every second, it is not recorded every
second by the Bureau. Rather, the Bureau has explicitly stated, most
recently in an internal report released just last Thursday, that for each one
minute femperature it only records the highest one-second temperature, the
lowest one-second temperature, and the last one-second temperature - in
that one minute interval. The Bureau does not record every one-second
value. In the UK, consistent with World Meteorological Organisation
Guidelines, the average temperature for each minute is recorded.

e 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.

JM: No. Electronic sensors have shorter response times than mercury
thermometers. So, to ensure there is no discontinuity in measurements when
the transition occurred from mercury thermometers to electronic probes
the maximum and minimum values need to be calculated from one-second
readings that have been averaged over at least one minute.



e 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.

JM: Noted.

e 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.

JM: This may be the case. But the key issue has always been achieving consistency
with measurements from the mercury thermometers - so there are no
discontinuities in the temperature record with the transition from mercury
thermometers to temperature probes. There was a report issued by the
World Meteorological Organisation (WMO) in 1997 entitled Tnstruments and
Observing Methods' (Report No. 65) that explained because the modern
electronic probes being installed across Australia reacted more quickly to
second by second temperature changes, measurements from these devices
need to be averaged over a one to ten-minute period fo provide some
measure of comparability with the original thermometers.

¢ 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. Are
these methods consistent with international best practice?

JM: The two claims made in this dot point are not consistent with published
studies. As regards 'these methods', if this is an attempt at justifying an
instantaneous one-second reading, then the answer is: No.

e The Bureau's procedures comply with the World Meteorological
Organization's Guide to Meteorological Instruments and Methods of
Observation (the CIMO Guide) WMO-No. 8 (2014 edition). The guide is

available here.

JM: The guide at the said link clearly states on page 540 (Part 2, Section 1.3.2.4)
that atmospheric air femperature be reported as 1 to 10 minute averages.
Therefore, the Bureau's procedures are not compliant with WMO guidelines.



e The guide recommends that temperatures be integrated over time to
smooth out rapid fluctuations. There is more than one method of
achieving this. The WMO guidelines do not prescribe which method to
take. In its automatic weather stations the Bureau achieves this by using
platinum resistance thermometers. These are comparable to mercury in
glass thermometers.

JM: No. The guide clearly states that readings from platinum resistance
thermometers are not comparable with instant one-second readings from
mercury in glass thermometers.

In summary, given the Bureau is taking one-second extrema, rather than following
its own published guidelines (Instruments and Observing Methods Report
No. 65, WMO/TD No. 862) recordings taken by the Bureau over the last
twenty years from automatic weather stations across Australia may not be
fit for purpose. In particular, temperature measurements from Australia
since at least 1990 have not been recorded consistent with calibration, and
therefore are likely to be invalid?
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