
Western Australia Radar Network 

Costs & Benefits 

The following infonnation has been provided with assistance from Environmental Systems & Services 
(ESS Weather Tech Pty Ltd). 

ESS has installed 60 of Australia's 64 strong radar network including 14 radars in Western Australia. 

ESS is currently involved in progressively upgrading Australia's radar network with Doppler 

capability. None of West em Australia's existing radars has 'Doppler' capability. 

A mix of weather stations and radar is vital to provide highly accurate spatial analysis and 

quantitate rainfall data, and severe storm information. 

Agricultural Advantages to Doppler Radar 

Although the infonnation provided by radars is unlikely to prevent crop damage, radar images, (and 
radar-based warnings) enable fanners to take advantage of favourable weather conditions, and make 
infonned decisions on an hourly basis regarding such matters as movemeut and protection of stock 
and application of chemicals. 

Fanners are able to save thousands of dollars on chemical sprays, and are better able manage drift and 
rain wash-off, which provides significant environmental advantages and reduces unnecessary runoff 
into rivers and local waterways. 

Additional beuefits include: 

• Aids short tenn decision making with regard to on-fann activities 
»- Tillage 
»- seed variety 
»- chemicals 
»- fertilizer use 

• Radar technology significantly aids decision making using radar estimates of real 
rairifall on: 

»- Crop soil water balance 
»- Soil tilling 
»- Application of fungicides and insecticides. 

• Fanns are able to better monitor movement and intensity of rainfall 

• Main tool used by forecasters in the 0-6 hour forecast and warning of rain, 
thunderstonns, hail and damaging winds 

• Significant improvement in the 'remote' assessment of the amount ofrain reaching 
the ground, by correlating rainfall from radar with ground-based rain gauges. 

• Data is accessed through the BOM website 



Economic Savings: 

A Canadian study (Fox et a1.l999) examined the impact of 'precipitation forecasts' on timing harvest 
decisions for winter wheat. 

It was estimated that the value of these forecasts was CAD$1 00 per hectare per year. 

If this last figure is applied to Western Australia's 12 million ha Wheatbelt Region, the contribution of 
Doppler radar coverage to the Wheatbelt region's economy would be over $1 billion per annum. 

Background Information on Existing W A Radar Network 

Existing radar locations include Perth, Geraldton, Albany, Esperance, and Kalgoorlie. 

Radars are located on coastal areas, which provide no benefit to farmers and meteorologists seeking 
vital data from inland areas to monitor not only severe weather, but measure soil moisture, yield 
growth, precipitation and wind speed. 

Across Australia BOM has installed two types of radar: 

• C Band 
• S Band 

C band - wave length 5cm - good 'work horse' (around $lm out of factory) 

S band - wave length 10cm - more expensive better performance ($1.5m) 

Difference between the two: the longer the wave the less attenuation of the beam. 

There is also variation in 'dish size' - the larger the 'dish' the smaller the beam width. 

Forecasters prefer narrow beam width as it provides a better rainfall estimate. 

Technical Information: 

Doppler radars are available in either 'C Band' or'S Band' (currently WA has only C Band radar 
installed) 

Cost: 

• C Band Radar- allocate $2m (coverfor 5- 10 years) 
• S Band Radar - allocate $3m (cover costs 5 - 1 0 years) 

Dish Sizes: 

Small C Band - 8 feet dish size 

Large C Band or small S Band - 14 feet dish size 



Large S band 28 foot (top ofrange) $2 - 2.5m (3.5m installed) 

Additional costs to factor in: 

• Location needs to be sought i.e. rent/lease plot of land 
• Installation works including towers (towers must sit relatively high) 
• Maintenance twice a year (each visit approx. $30,000) 
• Spare parts (life of a radar is 10 - 20 years - there are existing radars that have been 

operational for 30 years) 

W A Installation Recommendation: 

• Build 6 additional radars (Doppler capability preferred) 
• Progressively upgrade existing radars to Doppler capability 
• Develop a comprehensive network of automated weather and soil moisture measuring 

stations. 

An investment of a total of $25 million over the next 3 years to construct a network of 6 stations 
would create a series of world class radar-based applications in Western Australian. 

Contact: 
Mr Bob Wright 
ES&S Weather Tech Pty Ltd 
141 Palmer Street 
Richmond VIC 3121 
0384208999 
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PARLIAMENT OF WESTERN AUST RALIA 
LEGISLAT IVE COUNCIL 

HOD Nigel Hallett MLC 
MEMBER FOR SOUTH WEST REGJON 

28 October 2013 

Honourable Colin Barnett 
Premier; Minister for State Development; Science 
1 Parliament Place 
WEST PERTH WA 6005 

Dear Premier 

RE: Request for Doppler radar capability in Western Australia 

The Department of Agriculture and Food recently held an informative briefing on the introduction of Doppler radar 
technology in Western Australia. I write to reinforce how fundamentally important this technology is to a wide 
range of stakeholders including agriculture, emergency services, aviation and mining. 

There is no doubt that Western Australia has fallen significantly behind the eastern seaboard with Doppler radar 
capability. In 2003, a $62 million dollar federal government investment resulted in the Bureau of Meteorology 
modem ising its radar network and supplementing its Severe Weather Warning capabilities in many key locations. 
Unfortunately, Western Australia has no existing Doppler radar capabil ity. 

I'm attaching a document which provides the following infomnation: 

• Summary of the value of govemment investment in Doppler radar 
• Suggested locations for the installation of 6 Doppler radar weather stations 
• Upgrade of the Bureau's aging radars and increasing the size of WA's network of micro weather stations 

Doppler radar infrastnucture also provides enomnous benefits to companies offering yield based crop mitigation 
insurance, which enables famners to increase their self-sufficiency and to better manage weather-related risks to 
production. 

Doppler radar capabi lity in Western Australia will not only enhance the capability in warnings and forecasts so 
vital for the future stability of agriculture in Western Austral ia, it will provide immense benefits to emergency 
services in WA and assist to save lives and property. 

I look forward to a hearing back from you at your earliest convenience. 

Yours faithfully 

Hon Nigel Hallett MLC 
Member for the SW Region 

Electorate Office: 
Unit 2, 30 Spinnaker Quays 

Mandurah WA 6210 PO Box 535 , Mandurah W A 6210 

Tel: (08) 9535 9458 
Fax: (08) 9535 9489 

Freecall: 1800 664 080 



REQUEST FOR DOPPLER RADAR CAPABILITY IN WESTERN AUSTRALIA 

Introduction 

Doppler radar is specialised radar technology which provides data at an improved resolution to 
existing radars and advanced weather forecast and warning services. Doppler radars have a 
capability beyond existing radars, which provide enhanced service delivery in terms of content, 
effectiveness and geographic coverage. 

Doppler radar would not only double the resolution of existing radars , it would provide improved 
rainfall measurement, rainfall forecasts and improved weather warnings in the event of severe storms. 

In particular, forecasters and farmers are able to better monitor the wind flow around severe weather 
systems. The projected data provides an ability to more easily detect rain bearing weather systems 
and chart the movement of rain across the state. This is particularly useful for rainfall analysis and 
providing improved techniques for short-term forecasting of rainfall , river observations and forecasts, 
and long range flood risk. 

In recent years there have been significant developments in Doppler radar technology with many 
countries advancing their radar capability from single polarisation to dual polarisation, which leads to 
more accurate assessment of the rainfall. 

As you will notice in the map below, Western Australia currently has no Doppler radar capability. 
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Background 

The USA has a network of over 150 Doppler radars that are being upgraded to dual-polarisation 
capability at present. The UK's network including seven Doppler radars has been expanded and is 
upgrading the network to Doppler with dual-polarisation. France has almost total Doppler coverage 
including some dual and triple Doppler Coverage. 

Existing radar coverage (Perth, Geraldton, Albany, Esperance, and Kalgoorlie) only extends to the 
perimeter of the Wheatbelt region. Radars are located on coastal areas which provide no benefit to 
farmers and meteorologists seeking vital data from inland areas to monitor not only severe weather, 
but measure soil moisture, yield growth, precipitation and wind speed. 

The Wheatbelt grain-growing area experiences its wettest months of the year from June - August 
(winter rainfall maximum) and experiences thunderstorms during late spring and summer. 
Thunderstorms in November and December often cause severe losses to near-mature crops, while 
decaying tropical cyclones in mid to late summer can adversely impact upon dry feed and stock. 

Currently BOM temperature stations are approximately 30 km apart in agricultural areas. In the Unites 
States for example, they are on average 15-20 km. Weather monitoring would also be significantly 
enhanced with a program to double the number of existing micro weather stations. 

Advantages of Doppler Capability 

Agri-business 

Farmers have proven to be avid users of radar imagery where available, as radar imagery is 
perceived as aiding short-term decision making with regard to on-farm activities. 

It is well documented that farmers, land managers and the community benefit significantly from 
improved weather and climate predictions generated by state-of-the-art Doppler radar capability. 
Growers can make well informed decisions regarding on-farm activities such as tillage, seed variety, 
chemicals and fertilizer use. 

Farmers are able to monitor movement and intensity of rainfall. Radar is the main tool by forecasters 
in the 0 - 6 hour forecast and warning of rain, thunderstorms, hail and damaging winds. In addition, 
farmers and agribusiness access this data through the Bureau of Meteorology's public web service. 

Doppler radar provides a significant improvement in the remote assessment of the amount of rain 
reaching the ground by correlating rainfall from radar with ground-based rain gauges. Radar 
technology significantly aids decision making using radar estimates of real rainfall on crop soil water 
balance, soil tilling, application of fungicides and insecticides. 

The high value placed by the rural and regional communities on accurate and timely weather 
observations is evident in the numerous requests for regional weather radars received by the Bureau 
each year. Although the information provided by radars is unlikely to prevent crop damage, radar 
images (and radar-based warnings) enable farmers to take advantage of favourable weather 
conditions, and make informed decisions on an hourly basis regarding such matters as movement 
and protection of stock, and application of chemicals. 

Farmers are able to save thousands of dollars on chemical sprays, and are better able manage drift 
and rain wash-off, which provides significant environmental advantages and reduces unnecessary 
runoff into rivers and local waterways. 

Emergency Services 



Doppler radar capability provides enormous advantages not only to help meteorologist's spot 
dangerous weather, but for emergency services such as bush fire controlled 'burn-off' risk 
management and bush fire fighting. The ability to better predict localised wind speed and direction 
and detect the movement of heavy smoke will help save property, trees and crops, and most 
importantly lives. Bush fires can be better evaluated with more timely and accurate data. 

Bushfires in Margaret River and Nannup in recent years caused wide spread devastation to the 
region. The region lost 100,000 acres of pristine jarrah forest and Margaret River lost 5,000 acres and 
numerous homes. 

Mining Operations 

Mining operations can suffer substantial economic losses from severe weather events such as 
lightning, flooding and high winds. Open cut mines have to be cleared during storm events resulting in 
production losses. A lightning strike on loaded explosives in an open pit could result in an 
uncontrolled detonation causing injury or death. An estimate of the economic loss resulting from a 
mine's closure during severe weather events is over $5 million per annum. 

Real-time radar information on the motion and intensity of storms has the potential to provide 
significant savings to the mining industry. For example, Mount Isa Mines operates a basic lightning 
system which results in an annual benefit of approximately $0.5 million. While a lightning sensor 
provides limited information on lightning location, weather radar provides accurate information of the 
location of a storm cell, as well as the intensity and movement of the cell. The use of a weather radar 
then enhances a mine's ability to further increase production outputs during the wet seasons by 
avoiding unnecessary shutdowns. 

Managing sulphur emissions from smelters and air quality control issues incur economic losses. It is 
estimated that more accurate weather forecasts would reduce smelter down-time by 20-30% and 
increase annual revenue by approximately $1 million. 

Aviation and Marine 

Aviation is a heavy user of radar data for the benefit of flight planning and avoidance of dangerous 
weather for both marine and aviation services. 

Economic Benefits of weather services used by rural sector 

There are only a few studies of the economic benefits of weather services used by the rural sector: 

• Anaman and Lellyett (1996) surveyed cotton producers in the Namoi region in NSW and 
found that cotton producers which used enhanced weather information (i.e. localised and 
more detailed than the basic weather service) reported an average cost reduction of 1 %, 
resulting in annual benefits of approximately $400K for this single industry alone. 

• In the United States, Wilks and Wolfe (1998) estimated that use of weather forecasts to 
optimally schedule irrigations provide added value of around US$1000 per hectare per year, 
mostly due to reducing crop damage from excessive soil moisture. 

• A Canadian study (Fox et a1.1999) examined the impact of precipitation forecasts on timing 
harvest decisions for winter wheat, and estimate the value of these forecasts at CAD$1 00 per 
hectare per year. If this last figure is applied to Western Australia's 12 million ha Wheatbelt 
region, the contribution of radar coverage to the Wheatbelt region's economy would be over 
$1 billion per annum. 



Necessary infrastructure for Crop Mitigation Insurance 

The installation of new radar technology would significantly boost the likelihood of the introduction of a 
range of Crop Mitigation Insurance products in the WA market. 

Companies, such as the US based The Climate Corporation, rely on this form of technology to create 
yield based insurance products, which protect farmers against bad weather events that are known to 
cause yield loss. 

Risk management instruments such as risk mitigation insurance has the ability to create the financial 
resilience needed by farmers, banks and the agricultural industry to: 

• Assists farmers with planning and manage on-farm risk 

• Protect vital infrastructure 
• Protect farmers' equity and growers' balance sheet for future years 

• Stabilise land prices 
• Remove upward pressure on interest rates 
• Dramatically reduce and potentially eliminate the need for Exceptional Circumstances 

Funding 

Radar Network Proposal 

At around $3.5 million each installed, the State has through the 2013-2014 Budget sufficient funds in 
the Department of Agricultural Royalties for Regions forward estimates to: 

• Expand WA radar network with an additional 6 radars (Doppler capability preferred) 
• Upgrade the existing Perth and Kalgoorlie radars to Doppler capability 
• Develop a comprehensive network of automated weather and soil moisture measuring 

stations. 

In total, I believe an investment of a total of $25 million over the next 3 years to construct a network of 
6 stations would create a series of world class radar-based applications in Western Australian. 

As you are now doubt aware, the SW town of Nannup is working to establish a new Emergency 
Management Institute to better train those involved in bushfire management. Radar capability in the 
SW would be of enormous benefit to this project and emergency services management throughout 
the region. 

The installation of 2 Doppler weather monitoring radar stations in the eastern-Wheatbelt would enable 
the Bureau of Meteorology and farmers to forecast drought and heavy rainfall more effectively. While 
of immense benefit to our grain growers, it would also demonstrate that this Government is serious 
about supporting WA agriculture. 

Funding is immediately available through the $5 million allocation within the government's Agricultural 
Election policies ($1 Om - Helping Grain Growers Better Manage Risk). 

Suggested radar locations 

• $3.Sm Moora 

• $3.Sm Wongan Hills 

• $3.Sm Merredin 

• $3.Sm Lake Grace 

• $3.Sm Esperance 

• $3.Sm Nannup 

• $2S0k Perth upgrade 

• $2S0k Kalgoorlie upgrade 



• $2m Automatic Weather Stations 

• -. 
. . - . 

• EXisting BoM radar 
• Proposed radar 
• Annual crops and 

highly modified pastures 

New Doppler radar in NT 


