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Abstract. ARPANSA has operated a solar UVR
monitoring network since the mid-1980s. UV Indeatad
collected by the network is published in near taak on
the internet and is used to inform and educatepthsic
about the dangers of UV over-exposure.
network consists of broadband UV detectors at figls $n
Australia and a further four detectors at Australia
Antarctic Division bases. A scanning spectroraditen
located in Melbourne provides the reference cdiitnafor

the field detectors. This paper presents detdilshe
proposed refresh of the network which will occus@veral
stages beginning with the logging and communication
modules, then the data analysis and archiving geaseand
finally the UV detectors. The intention is to miaim the
existing core network of detectors and develotpacity

to expand the network using low-cost alternative UV
detectors.

I ntroduction

Australia is a high solar UVR environment due te th
combination of relatively clean atmosphere and tEsrt
orbit being closer to the Sun during the southern
hemisphere summer.

The current

However, this arrangement will sometimes provideoar
indication of the immediate UV exposure for peopithin
one of Australia’s sprawling cities but far fronettetector
location.

The existing network employs broadband UVB
detectors (UV Biometer model 501, Solar Light Compa
Philadelphia PA, USA) and is based on legacy hardwa
that is now becoming increasingly difficult to miaim.
Each remote site currently requires a dedicatedORC1
computer running Windows XP and a modem/router with
fixed IP address. In addition it must be suppléth an
ADSL landline and mains power. Data is transfewid
FTP requests originating from ARPANSA. The data is
stored as text files which are manipulated by @senf
scripts to generate the output for web pages.

While this system has worked well in the past ihad
particularly flexible and will be difficult to adago the
anticipated changing demands in the future. A new
approach is required, adopting more advanced téopyo
to standardise, modularise and automate the operafi
the network. The plan is to replace the existiamaote
computers with new data logging and communication
devices, automate more of the data analysis, ptatsem

In addition Australia has a &nd archiving processes and introduce low costqulode

predominantly fair skinned population and a climate Pased UV detectors. Implementation of these tatages

conducive to an outdoor lifestyle resulting in gneatential
for solar UVR overexposure. It is estimated thvad in
three Australians will be diagnosed with skin caripethe
time they are 70 (Cancer Council Australia, 2014).

The ARPANSA broadband solar UV network currently
operates in 11 locations around Australia (Adelailee

will make it possible to consider deploying mulépl
detectors across major urban centres, short term
deployments to sites of particular interest (e.gliday
destinations, outdoor events, remote work sitdes Sbf
personal exposure studies) and partnership arragmgem
with organisations such as local government cosancil

Springs, Brisbane, Canberra, Darwin, Kingston near Schools and childcare centres, surf lifesaving habhost
Hobart, Melbourne, Newcastle, Perth, Sydney and YV detectors.

Townsville). The existing arrangement provides
“coverage” for 15 million people, around two thirdthe
Australian population. Data from the network idafed
once a minute on the ARPANSA website.

As well as providing data to researchers, the mepd
the solar UVR monitoring network is to raise thexgel
public’'s awareness of UV issues. By providing the
information to enable better decision making rafgto sun
exposure ARPANSA hopes to drive changes in behaviou
that will ultimately contribute to easing the bundef skin
cancer on the Australian health system and populati

A new approach

The advent of smart phones has heightened the

Data loggers

ARPANSA has developed a data logger and
communications device (DLC) to read, store andstrah
the output of various UV sensors (see Figure Hje DLC
comprises three modules:

* main data acquisition control board including a
microcontroller unit, eight analogue to digital itp
channels and a micro SD card for data storage,

* GPRS modem board for communication over the GSM
mobile phone network, and

« interface board for controlling the UV Biometer

detectors currently used in the network.

Being a microcontroller, the DLC requires no opieiat

expectations of the public who now demand localised SyStém and avoids the associated complicationstfrus

information about their potential

UV  exposure. and firewalls. The GPRS modem board is fitted véth

Sophisticated modelling performed by the Bureau of machine-to-machine SIM card that enables the DLC to

Meteorology is used to forecast the solar UV foraabas

of Australia, but there is little measurement dataupport
these predictions for locations outside the major
metropolitan centres. A single monitoring site can
adequately characterise the typical solar UV emvirent

for a large region on the timescale of a day oremor

push data through the mobile phone network using
predefined authentication to a dedicated receigienyer.
When only hosting lower power photodiode detectbes
DLC may be powered by a 10 W solar cell chargir@2a
Ah lead acid battery. The higher power demandthef
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— e Figure 2. Relative spectral response of broadband UV
Figure 1. ARPANSA’'s data logger communications detectors (IFW photodiode- , Solar Light Biome—r
device (DLC). The three modules are (clockwisefieft) Genicom UV senscr— ) compared with the CIE erythemal
GRPS modem, UV Biometer interface and main board action spectruma— (CIE, 1987).

microcontroller unit. Prior to deployment at other sites the UV Biometges

calibrated at ARPANSA’s laboratory in Yallambie by
comparison with a UV spectrometer (model DTMc300,
Once per minute the DLC sends a single line of ttata Bentham Instruments Limited, Reading, UK). The UV

Data transmission

a dedicated server. This data file contains: spectrometer is calibrated for irradiance using &wl
+ adate and time stamp (obtained from the mobilmpho Tungsten filament lamp traceable through Australia’
network) National Measurement Institute and the wavelength

« an identifying code (the 14 digit IMEI of the SINrcl) calibration is based on the UV spectral lines ofiexcury
* raw data from the Biometer including UV level amdtu  lamp. Performance of the new photodiode deteetitrbe

temperature judged in comparison with the data from both the UV
« data from any devices connected to the analogug inp spectrometer and the UV Biometer detectors.

channels.
This data is also recorded on the micro SD card. Summary

At ARPANSA a listening application inspects the
contents of the files as they arrive and transfeesdata
through the firewall to an SQL database. Calibrati
information for each of the detectors is also starethe
database. SQL queries will be used to retrievel#te and
create the dynamic web pages.

At present two DLC units have been constructedaaad
being tested, with the first production run expddsger in
2014. The next steps are to create the SQL dadbas
handling the incoming data and to continue evabumatf
the UV photodiode detectors. The DLC provides an
exciting opportunity for transformation of the ARRSA

solar UV monitoring network into a nimble, scalakled
UV detectors adaptable system of detectors ready to meet theasing

The UV Biometers are Robertson-Berger style detecto demands of its stakeholders.
that measure erythemally weighted UVB. These detsc
filter the UV component of sunlight which then éesia  Acknowledgements
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