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Section 1   Project details 

1.1 Name of project 

The Australian On-Line Agrometeorological Information Service  

Later renamed to web site name: SILO 

1.2 Project Number 

QNR-3 

1.3 Project website 

http://www.bom.gov.au/silo/ 

1.4 Principal Investigator 

Alan Beswick 

Senior Research Scientist  

Climate Impacts and Natural Resource Systems 

Department of Natural Resources 

80 Meiers Road 

Indooroopilly  Qld  4068  

Ph   07 3896 9741  

Fax 07 3896 9843  

E-mail: alan.beswick@dnr.qld.gov.au  
 

1.5 Co-investigator 

Clare Mullen vice Mary Voice 

Bureau of Meteorology  

National Climate Centre  

P.O. Box 1289K  

Melbourne  Victoria  3001  

Ph   03 9669 4296  

Fax 03 9669 4678  

E-mail: C.Mullen@bom.gov.au 

 

Section 2   Introduction 

Australian agriculture operates in an extremely variable climate that impacts on productivity, profitability and 

resource condition.  This climate variability, in conjunction with declining terms of trade, has driven farmers to 

seek tools and data that will provide them with a competitive advantage and improved resource sustainability.  

As such, the use of meteorological data in agricultural decision making is increasing. The uses range from a 

simple reading of a weather forecast before cutting hay to a nation-wide pasture simulation and extension 

programme like the Climate Variability in Agriculture Program (CVAP) funded QPI-20
1
 project (Brook 1996) 

and Aussie GRASS
2
 (Carter et al. 2000).  

The experiences of researchers in QPI-20 highlighted a number of problems with the supply of meteorological 

data for large-scale agricultural simulation exercises.  User consultation also found that these types of problems 

were encountered in other research and extension activities around Australia.  Consequently, the Queensland 

Department of Natural Resources (DNR) and the Bureau of Meteorology proposed a collaborative project, 

SILO, to address some of the issues identified in the user consultation process. 

The SILO project was established with the following objectives: 

1. To provide a rich source of national meteorological and agricultural data that is readily accessible to 

decision makers, researchers and educationalists, particularly in the agricultural area; 

2. To develop a coordinated information service that will facilitate further adoption of climatic risk 

management techniques by landholders and agribusiness; 

3. To provide a framework to encourage future additions to the agrometeorological data bank; and 

4. To establish the collaborations required to ensure the system remains operational beyond the term of this 

research funding. 

                                                           
1 National Drought Alert Strategic Information System (QPI-20) 
2 Australian Grassland and Rangeland Assessment by Spatial Simulation (QNR-9). 

mailto:Alan.beswick@dnr.qld.gov.au
mailto:C.Mullen@bom.gov.au
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The commencement of SILO closely followed a significant development within the Bureau, the commissioning 

of the Australian Data Archive for Meteorology (ADAM), an extremely large database of meteorological 

records. Almost all of the SILO products are based on ADAM. 

SILO is funded by CVAP, which derives resources from Agriculture, Forestry and Fisheries Australia and other 

Australian rural R&D Corporations. CVAP is administered by the Land and Water Resources R&D 

Corporation.  The research funds of approximately $450K were disbursed with approximately $300K funding 

the Bureau sub-projects and $150K funding DNR sub-projects. This funding, and associated in-kind 

contributions, has resulted in development of new data sets and products, improved data access, and 

development of a distributed agro-meteorological data system. Specifically, the objectives have been achieved 

through development and provision of the following data, products, services and infrastructure: 

Achievements relative to Objective 1: Near real-time presentation of daily weather data, percentile rain 

products, Data Drill, Australian RAINMAN update by Internet, an Australian satellite derived radiation product, 

a satellite mosaic animation of clouds, Patched Point Dataset (PPD), Meteograms and Numerical Weather 

Prediction (NWP) model output, and Seasonal Climate Outlook. 

Achievements relative to Objective 2: Distributed computer network and web sites involving the Bureau, DNR 

and clients, and WebCD
3
 prototype of educational material. 

Achievements relative to Objectives 3 and 4: Extensive collaborative linkages involving providers of raw data, 

product developers, and clients, within the framework of the distributed computer network. 

 

Section 3   Summary of methods and modifications 

SILO products are derived from ADAM, meteorological models, satellite imagery and complex mathematical 

interpolation algorithms. The products are available directly to clients or on the Internet within hours of 

collection of the raw data. The methods behind the main SILO product groups are described briefly below. 

3.1 Description of Australian Data Archive for Meteorology (ADAM) 

ADAM is an on-line relational database storing meteorological and related data considered necessary to meet 

present and future needs of the Bureau and its clients.  The data stored in ADAM come from a variety of 

systems managed by the Bureau, all of which report at varying observation time intervals – from three hourly to 

monthly – and from a variable number of locations. For example, there are 2797 real time rainfall reporting 

stations, and an additional 3745 sites reporting rainfall at the end of each month. ADAM contains all the daily 

rainfall records from the first recorded collections and other weather data from 1/1/1957. The ADAM database 

underpins many of the products and services provided by both the Bureau and SILO. 

3.2 Preparation of Bureau SILO products from ADAM 

The Bureau’s SILO products are produced in near real-time from the ADAM database in a series of steps 

involving the extraction of data at scheduled times using automated Unix processes.  These processes are able to 

determine what data are available within the database, and then use database scripts to extract the data.  The 

extractions, done in stages because of the different time zones, are then merged and formatted.  These merged 

files are copied to the ‘free’ and ‘subscription’ areas of the SILO web site, with the product directory web pages 

updated automatically to reflect the currently available data.  The archive of products maintained in the 

‘subscription’ area of the SILO web site is regularly re-generated to capture on-going quality control 

improvements to the data within the ADAM database. The products in the ‘free’ area of the SILO web site are 

available for 14 days but are not updated after their initial production.   

3.2.1 Rain and climate products 

A range of rainfall and climate products are produced and available from the SILO web site
4
 including total 

rainfall maps and grids
5
 for periods ranging from daily through to 36 months, and the equivalent percentile 

maps. The archive of total rainfall maps dates back to 1890. Rainfall observations for daily (one-year archive) 

and monthly (five-year archive) timescales are also available as data files to subscribers. These files include 

quality control data as available. 

                                                           
3 WebCD, a multimedia presentation, combining local CD web pages with optional Internet access supported.  
4 http://www.bom.gov.au/silo/products/Rain.html 
5 grids refer to data that is available on a regular fixed basis for a given area, e.g. every 25 km across Australia. 

http://www.bom.gov.au/silo/products/Rain.html
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Daily observation files are generated for maximum and minimum temperatures, and 9am and 3pm observations 

of air pressure, temperature and cloud cover, with a data archive of one year available to subscribers. 

Temperature maps and grids for daily to 12-month timescales for maximum, minimum, anomaly and extreme 

temperatures (with limited archive) are also available on the Internet
6
.  

3.2.2 Seasonal Outlook presentations 

The Bureau produces the Seasonal Climate Outlook by matching patterns of sea surface temperature in two key 

areas in the Indian and tropical Pacific Oceans to variations in Australian climate. Outlooks of rainfall and 

temperature patterns for Australia are then produced for the next three-month block, and are updated monthly. 

‘Seasonal Temperature Outlooks’ were added to the SILO web site under the ‘Seasonal Climate Outlook’ 

heading in February 2000. This was an additional achievement for SILO, not detailed in the initial project 

proposal. Subscribers may query the Outlook by location, and check rainfall maps for matching SOI analogue 

years. The Outlooks are available from the Internet
7
. 

3.3 Preparation of DNR SILO products from Bureau data 

3.3.1 DNR climate surfaces 

As part of the precursor to the QPI-20 project, DNR produced an archive of interpolated daily Australian rainfall 

‘surfaces’ at 0.05 degree resolution (~5 km) using the Bureau’s rainfall observations back to 1889 (Carter et al. 

1996).  These surfaces provide an estimate of daily rainfall for each 5 km grid cell across Australia.  Similar 

interpolated surfaces were also produced for minimum and maximum temperatures, radiation and vapour 

pressure from 1957, and evaporation from 1970.  These surfaces are maintained and updated using near real-

time data obtained using the SILO distributed computer network.  Data from the ADAM database are 

transferred to the Bureau’s subscription area, and collected by DNR using automated file transfer protocol 

(FTP).  This allows daily interpolated surfaces of rainfall and other variables to be produced within 12 hours of 

the release of the data by the Bureau. While the climate surfaces had previously been produced by DNR 

independent of contract research, their public access via the Data Drill has been facilitated greatly by the project. 

3.3.2 Data Drill 

The Data Drill is an Internet tool that allows users to obtain interpolated climate data beginning in 1957 from 

the DNR climate surfaces for any set of coordinates in Australia to a resolution of 5 km,.  The Data Drill web 

page
8
 requires the user to provide information such as longitude and latitude, data type/s required, and the time 

period for which the data are required.  The climate surfaces for a particular variable, e.g. temperature, are 

produced as a raster grid. If the daily surfaces were placed on top of another, like the pages in a book, one could 

obtain the temperature history for any location by ‘drilling’ down through the layers. So when a user requests a 

data stream for a particular set of coordinates, the Data Drill tool developed in the SILO project retrieves the 

data automatically and e-mails the fulfilled request to the user. 

Output from the climate surfaces is all synthetic interpolated data, i.e. the original station data is replaced during 

the interpolation process. A typical Data Drill usage is to provide a data stream for a location that has no nearby 

Bureau records. 

3.3.3 The Patched Point Dataset (PPD) 

From a user’s point of view, output from the PPD is similar to that from the Data Drill but has important 

differences, in that, where records exist in ADAM, they are included. Only gaps in ADAM data are in-filled 

with interpolated data. A typical PPD user would require the highest possible integrity in the actual climate 

records but still require a continuous data set. 

The ADAM database of daily observational data is often not complete for a number of reasons: 1) most 

volunteer reporting stations record only rainfall, not other meteorological variables such as temperature; 2) most 

volunteer reporting stations report rainfall amounts only on those days when rain occurs – all other days are 

assumed to have zero totals; and 3) many stations often only report on a Monday to Friday basis.  As a result of 

these problems, users of daily rainfall data are left 1) with many rainfall records with no associated climate data, 

2) with the conundrum of whether no report of rainfall is a zero reading, or was simply due to the fact that the 

station failed to report, or 3) with data records that are missing a considerable amount of data.  The PPD 

specifically addresses these problems by merging the Bureau’s observational data with the DNR climate 

surfaces, as required, to produce a data set containing continuous, daily observations and estimates of rainfall, 

maximum and minimum temperature, radiation, vapour pressure and relative humidity values.   

                                                           
6 http://www.bom.gov.au/silo/products/Temperature.html 
7 http://www.bom.gov.au/silo/products/SClimate.html 
8 http://www.dnr.qld.gov.au/silo 

http://www.bom.gov.au/silo/products/Temperature.html
http://www.bom.gov.au/silo/products/SClimate.html
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The PPD, like the Data Drill, is accessed via the Internet
9
 but differs from the Data Drill data in that it contains 

observational data.  PPD data are available from 1/1/1889 to present at more than 4600 Australian locations.  

3.4 The Numeric Weather Prediction system 

SILO provides users with access to the latest information from the four NWP models run by the Bureau.  NWP 

models are complex simulations of weather run on the Bureau’s supercomputer.   The four models produce 

predictive grids for numerous meteorological variables at several levels in the atmosphere. The grids vary in 

spatial resolution and forecast lead time – ranging from  MesoLAPS at 25km resolution with forecasts to 36 

hours ahead, to the GASP model at 75km resolution with forecasts up to 7 days ahead.  These grids have the 

potential to complement and supplement the PPD and the DNR climate surfaces by extending the range of the 

historical data set by up to several days into the future, i.e. providing a continuous data stream for any location 

in Australia from 1/1/1889 through the present and on to several days hence. 

3.5 Satellite based products 

3.5.1 GMS and METEOSAT mosaic images  

The Geostationary Meteorological Satellite (GMS) is positioned over Japan and provides hourly images of the 

western Pacific basin. Similarly, the METEOSAT satellite is positioned over the Indian Ocean and provides 

hourly cloud images of the region from Australia to Africa.  An animated mosaic of images from these two 

satellites is produced daily, enabling monitoring of the Julian Madden Oscillation (30-60 day wave), a precursor 

to the development of some rainfall events in the Australian region.  This product is under test at the time of 

writing this report. 

3.5.2 Australian GMS radiation product  

Radiation is an important driver of photosynthesis and evapotranspiration of vegetation (including crops and 

pasture grasses). However, only approximately 20 radiometers measure radiation across Australia.   

The radiation data available from the existing DNR climate surfaces, and hence the Data Drill, are calculated 

from Earth’s theoretical incoming radiation, modified by observed cloud cover and atmospheric conditions.  

However, there are still only approximately 400 observations of daily cloud cover available across Australia.  

As a result, the Bureau, as part of SILO, has developed a system that calculates real-time solar radiation data 

from an analysis of theoretical incoming radiation modified by cloud cover as detected by GMS satellite 

imagery.  These data are now available as point values at towns and localities, grids at 6 km resolution, and 

maps.  

3.6 Nationwide coordination of distributed computer network 

No single agency in Australia has all the enhanced meteorological information and products required by 

agricultural and other users.  To overcome this, SILO has developed a distributed computer network that links 

some of the main sources of data and products.  This network involves ADAM and servers at the Bureau, DNR, 

and the DNR SILO Internet Service Provider (ISP) GrowZone
10

, all of which are linked by automated FTP.  For 

example, production of a specific product for the Cotton Cooperative Research Centre (CRC, ‘day-degree 

report’) involves the following computers, processes and data transfers:  

1. Data from ADAM are extracted and transferred to the Bureau’s SILO server (see 3.2 for more details). 

2. Data are then transferred by automatic FTP to DNR, imported into a database and prepared for processing to 

produce the interpolated climate surfaces. The Bureau’s measured data and the interpolations are combined 

to produce the PPD. 

3. The PPD is then transferred to an external web server whose function is the production of customised web 

pages, for example, the day-degree report. In the case of this example, the user perceives these pages as 

being part of the Cotton CRC’s web site
11

, reflecting the Cotton CRC’s intellectual property. 

 

 

APSRU
12

 and the Cotton CRC have local computers that are kept synchronised with the PPD master database 

enabling them to prepare PPD data files or closely couple their models to their local PPD, a feature unavailable 

using the Internet. One can envisage an increase in the number of these distributed local servers as SILO 

progresses. 

                                                           
9 http:/www.dnr.qld.gov.au/silo 
10 GrowZone Development Network, http://www.growzone.com.au 
11 http://cotton.pi.csiro.au/Tools/Agronomy/SILODayDegCalc.htm 
12 Agricultural Production Systems Research Unit, DPI – DNR – CSIRO, Toowoomba, Qld. 
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Initial impressions of the above distributed network may be that of unnecessary complexity, however experience 

with security firewalls, different organisational Internet policies and finite limits on Internet bandwidth has 

caused the SILO team to develop this distributed network solution 

3.7 Modifications to milestones13
  

3.7.1 In collaboration with agricultural extension workers, develop tutorials of El Niño and La 

Niña 

Since SILO was initially planned and undertaken, the amount of general and specific information available to 

farmers and the public on El Niño/La Niña has increased dramatically.   

However, there still remains a gap between knowledge of El Niño/La Niña and how farmers could profitably 

apply this information to real world decisions on their farms. The DNR SILO team conceived the idea of ‘101 

Ripping Yarns of Climate Opportunities’ where farmers themselves would illustrate how they made the link 

between the science and practical decisions on their own property. Consequently, the SILO team initiated 

discussions with the Queensland Department of Primary Industries (DPI) to enlist their extension expertise in 

the development of such a tool.  A video presenting real world case studies in the use of seasonal forecasting 

information has been prepared and is available for distribution. The case studies include cane farming, grazing, 

mining and horticulture.  A complementary high bandwidth web CD version of the video, partially financed by 

SILO, is being prepared. The CD is due for release in mid-2000 and also incorporates: a) copies of the web 

pages that were used by the video participants while making their decisions, as they existed at that time; and b) 

Internet links to the web pages with current climatic conditions.  Both the video and the CD will be distributed 

nationally by the Queensland Centre for Climate Applications. 

The Bureau also allocated additional resources towards development of educational material, including case 

studies on how SILO products may be used, available at the SILO Information Reservoir
14

. 

3.7.2 Assist and encourage development of interactive property management planning coursework 

Tocal Agricultural College, in the Hunter Valley, uses RAINMAN extensively in their home study course in 

climate risk management. RAINMAN is based on monthly patched point data and SILO is providing the update 

mechanism to allow students to monitor the current situation. 

3.7.3 Development of El Niño advisories and make a general circulation model product available 

on SILO to develop El Niño advisories  

The methodology for an ‘El Niño advisory’ system has been developed by the Bureau over the last couple of 

years, and is ready to be trialed experimentally on an internal basis when signs of the next El Niño developing 

are identified. Unfortunately, the system is unable to be fully tested and verified using hindcast data due to 

limited availability, and is best tested only by future events as they arise. SILO can be an appropriate delivery 

mechanism should the system prove successful.  

Nonetheless, the on-going impacts of El Niño and/or ‘ENSO’ are incorporated into the ‘Seasonal Climate 

Outlook’, updated monthly through SILO. These seasonal rainfall outlooks became available through the SILO 

site in February 1998. The Bureau also added ‘Seasonal Temperature Outlooks’ to the SILO web site under the 

‘Seasonal Climate Outlook’ heading in February 2000. This was an additional achievement for SILO, not 

detailed in the initial project proposal. Research results were made available from the Bureau of Meteorology 

Research Centre within the SILO project timeframe (thanks to another LWRRDC research project) and 

successfully incorporated into the web site information. 

3.7.4 Day-degree index maps 

User consultation suggested that point based day-degree analyses were more appropriate.  Day-degree indices 

are very crop specific and derivation of the indices requires expert guidance. Consequently, a point based day-

degree index has been developed for cotton to demonstrate the capabilities of SILO and benefits available from 

this approach.  This index is currently available for approximately 800 cotton-growing locations around 

Australia through the Cotton CRC
15

. 

This product was demonstrated at ten research locations in April 2000 to encourage development of further such 

products. 

 

                                                           
13 All modifications to SILO milestones have been endorsed by the Steering Committee. 
14 http://www.bom.gov.au/silo/educational/ 
15 http://cotton.pi.csiro.au/Tools/Agronomy/SILODayDegCalc.htm 
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Section 4   Results, their interpretation, and practical significance 

4.1 Objective 1. To provide a rich source of national meteorological and agricultural data that 

is readily accessible to decision makers, researchers and educationalists, particularly in the 

agricultural area. 

4.1.1 Timely presentation of weather data 

Agricultural decision making can only benefit from the availability of agro-meteorological data and products if 

they are available prior to the decision being made.  Thus the timeliness of both monitoring and forecast 

information is an essential prerequisite for effective decision making.  

SILO has streamlined the delivery of core data for agricultural users, with Australia wide weather data being 

available on the Internet within four hours of the collection of the last of the day’s data in Western Australia.  

Previously, meteorological data were supplied on an ad hoc basis upon receipt of a request to the Bureau’s Data 

Services Section.  

4.1.2 Development of new data sets and services 

4.1.2.1 Rain and climate products 

Total rainfall maps and grids, and percentile maps, are updated on the Internet on a daily basis with data for the 

previous day available by 3 p.m. The total rainfall products provide meteorological data users with timely access 

to detailed spatial information. The percentile products are especially important as they assist in establishing a 

context for evaluation of current rainfall and event comparison.  

Similarly, the climate products allow users to access a range of data in the most appropriate format via the 

Internet. Data for the previous day is also available by 3 p.m.  

4.1.2.2 Seasonal Outlook presentations 

Both the Bureau’s Seasonal Rainfall and Temperature Outlooks (encompassing the ‘Climate Outlook’) are 

produced on a monthly basis and are available around two weeks before the three month outlook period begins.  

The Outlook information is especially important to those users and industries making ‘strategic’ decisions where 

a timescale of months is more appropriate. Subscribers number 250 for the postal booklet service, with about 20 

subscribers for the SILO web format. Web availability, which can be better tailored and available sooner, is 

expected to become more popular in future. A summary media release is also available freely on the web and is 

accessed frequently. 

4.1.2.3 Data Drill 

The Data Drill provides users with access to the DNR climate surfaces for a particular day 12 hours after release 

of the data by the Bureau.  User access to the DNR climate surfaces is especially important for users of agro-

meteorological data, many of whom require data for locations that are distant to the Bureau’s reporting stations.  

There were 2992 Data Drill accesses (or ‘hits’) in 1999, with data used for a variety of purposes including 

assessment of crop suitability, water balance and salinity issues, soil nitrogen availability in forestry, and 

climate induced vegetation thickening.  Usage of the Data Drill is increasing with 1221 hits in the first three 

months of 2000. However, one current limitation is the time for each 40-year data request to be completed – 

approximately 12 hours, as the software ‘drills’ through the daily rasters. 

4.1.2.4 Patched Point Dataset 

As a result of user consultation early in the SILO project, PPD was developed to meet the specific needs of 

researchers, extension officers and others that use biophysical models that require daily timestep meteorological 

data.  Because the PPD has no missing data, model users are not required to repetitively address the problems of 

missing data.  For example, the Cotton CRC is using the PPD for near real-time monitoring of cotton growth, 

using a day-degree calculation. As a direct result, the CRC is considering redeploying its network of automatic 

weather stations, previously used for this purpose, to other relevant tasks.  

PPD data for a particular day are available a few hours after the DNR climate surfaces have been generated. A 

100-year daily climate dataset can be generated in under ten seconds – because it is a linear dataset stored by 

station, retrieval time is much quicker than the Data Drill.  Copies of the PPD are maintained on servers at 

GrowZone, APSRU and the Cotton CRC. 

4.1.2.5 Output from the Numerical Weather Prediction (NWP) models  

Weather outlook data from the four NWP models are available as grids covering Australia, or for any Australian 

location as graphical output (Meteograms), or the numerical values for that location.  The NWP models operate 
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on a 3-hourly time step with data on the SILO website updated twice daily at approximately midday and 

midnight.  

Weather outlooks allow farmers to have more confidence in their tactical decisions including those relating to, 

for example, the scheduling of irrigation, harvesting, spraying and hay making.  A number of these tactical 

decisions are discussed in more detail in Section 4.4.1, including a recently begun project that is attempting to 

quantify the benefits of the NWP in irrigation scheduling. Other areas in which Meteograms are applicable 

include fire management, construction activities, recreational activities, transport of weather-sensitive materials 

– in fact, any activity that is weather-sensitive. 

Meteograms have proved to be very popular as a result of their applicability to many of the tactical decisions 

made by farmers. A limited trial of Meteograms was conducted during June 1999 with Farmwide, the Birchip 

Cropping Demonstration group, and some distribution by the Kondinin Group with about 150 feedback e-mails 

received (overwhelmingly positive). Subscribers to this service at March 2000 total 130 and rising.  

4.1.2.6 GMS and METEOSAT mosaic images 

The animated mosaic from the GMS and METEOSAT satellites is of particular significance to end users in 

northern Australia. The 30-60 day wave is an important meteorological phenomenon, the behaviour of which is 

not easily forecast. However, knowledge that the wave is approaching, with the associated increased probability 

of rainfall, can assist meteorologists to provide farmers with additional information that can be incorporated into 

tactical decision making related to issues such as planting and harvesting. The Bureau’s Darwin office also 

produces the ‘Darwin Weekly Note’ (to be linked to the product) that provides weekly interpretive comment of 

the satellite imagery and other 30-60 day ‘indicators’ to provide some guidance (‘forecast’) to future activity. 

However, current bandwidth restrictions of the Internet may restrict the animated mosaic to a small number of 

users, but the benefits of better monitoring of the 30-60 day wave will be realised in the wider community.   

4.1.2.7 Australian GMS radiation product 

The Bureau of Meteorology currently runs a computer model which produces estimates of the total amount of 

solar radiation that reaches the earth’s surface in a day, i.e. ‘daily global solar exposure’. For each grid location 

across Australia, the model calculates an energy budget using hourly visible radiation information from the 

GMS satellite.  

The accuracy of the model’s daily estimates of insolation in clear sky conditions is estimated, on average, to be 

within 6% of ground instrument recordings. However, in cloudy conditions the accuracy is lower (within 

~20%), but as less solar radiation reaches the ground the magnitude of the error is reduced. Thus the overall 

accuracy of daily totals from the model is on average within 10%. 

Solar exposure estimates are important for a wide range of applications, especially in the agricultural, 

engineering and research sectors, e.g. monitoring plant growth and disease control, evaporation and irrigation, 

architecture and building design (power station condenser cooling systems), power generation, calculation of 

water requirements for crops, solar heating system design and use, skin cancer research, research into coral 

growth, weather and climate prediction models, and solar powered car races.  

Solar radiation data can potentially be provided in a variety of forms to suit these applications. Currently the 

satellite-derived data is available as daily maps, daily grid files, or daily point values for any location in 

Australia. 

4.1.2.8 Australian RAINMAN update via Internet 

The joint DPI/Bureau decision support package, RAINMAN version 3, was released in 1999.  RAINMAN 

allows users to analyse, amongst other things, the relationship between the SOI and rainfall for their location.  It 

is used extensively by farmers, extension workers and scientists.  Users of earlier versions of RAINMAN were 

limited to updating their data files on an ad hoc basis upon receipt of floppy disks. However, version 3 includes 

an Internet update mechanism, developed by the RAINMAN team, which allows the user to update their files 

using PPD monthly rainfall data from SILO’s website. 

 

4.2 Objective 2. To develop a coordinated information service that will facilitate further 

adoption of climatic risk management techniques by landholders and agribusiness. 

4.2.1 SILO distributed computer network 

As stated in Section 3.6, SILO has developed a distributed computer network that links databases, computers 

and ISP servers.  This network provides a readily accessible framework for different organisations to deposit 

data files and for coordinated website development.  The end result is that users of agro-meteorological data 
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have timely, easy and apparently seamless access to both raw data and products provided by a multi-agency 

consortium. 

4.2.1.1 Web CD 

The Web CD was detailed in Section 3.7. 

4.3 Objectives 3 and 4.  

 To provide a framework to encourage future additions to the agrometeorological data 

bank.  

 To establish the collaborations required to ensure the system remains operational 

beyond the term of this research funding. 

The SILO framework incorporates advanced technology and extensive collaboration between agencies and 

clients, all of which encourage future additions to the agro-meteorological data bank.  Similarly, the successful 

collaboration between the Bureau, DNR and client agencies provides SILO with a foundation upon which to 

establish its long-term scientific and financial viability.  

4.3.1 The physical framework 

The SILO distributed computer network, discussed in Section 4.2.1, is a robust, largely self-managing network.  

The network uses industry standard products like the Oracle and Ingres data base systems, while the customised 

components of the framework use industry standard programming languages and practices.  As a result, new 

products and services can be easily added with minimal effort. 

4.3.2 The collaborative framework 

SILO was conceived, inter alia, to facilitate the access of meteorological data users to the massive amount of 

data held by the Bureau via a collaborative process. As such, SILO has achieved remarkable results.  DNR is 

itself a major user of meteorological data and maintains close links with other end users.  This, and the 

numerous communication activities undertaken by SILO (see Section 5), have ensured that strong links have 

been established between the SILO partners and end users.  Major end user collaborators include other research 

groups and extension providers, e.g. APSRU and the Cotton CRC, as well as individual farmers. These 

alliances, both within and external to the Project, provide a foundation for continued collaborative ‘SILO-like’ 

activities into the future, and the basis upon which the partners need to build to ensure the long term financial 

viability of the SILO concept. 

4.3.3 Efficiencies generated 

SILO has generated efficiencies for meteorological data users through the timely availability of pre-existing data 

and products, the production of new client-focused products, access to quality control updates more quickly, and 

the development of an automated computer network that makes the data and products widely available.  

Efficiency gains from the use of SILO data can be considered in different ways for different users: 

1. For many ‘smaller’ end users, e.g. individual farmers, most of the data and information now available via 

SILO was previously not readily accessible to them for use in their management decisions.  Thus SILO is 

now, through better-informed decision making, allowing farmers to generate productivity and profitability 

efficiencies as highlighted in the following section. 

2. For those end-users that, in the past, had their activities restricted by the availability of data, or the time 

required to prepare the data into an acceptable format, SILO now provides them with the opportunity to 

utilise their limited resources in a more effective and efficient way.  For example, scientists are now able to 

expand the scope of their research as a result of efficiencies generated by SILO. The results of research and 

important extension material can be examined and presented for thousands of locations around Australia 

using the PPD and/or Data Drill. 

4.4 Practical significance of SILO 

The practical significance of SILO can be demonstrated by examining a range of climate related decisions that 

have outcomes that vary in timescale from a couple of days, through seasonal, to decades. SILO’s practical 

significance is highlighted by the following hypothetical questions. 

4.4.1 Tactical decisions 

SILO Meteograms are ideally suited to tactical decision-making (1-7 day timescale) such as: 
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 Should hay be cut today?    

Different species of cut hay are required to lie on the ground for two to seven days to dry before baling.  

Rain during this period impacts negatively on the quality of the hay, even to the point where it may not be 

worth baling.  Hence, Meteograms are an obvious tool for hay producers to use when deciding if weather 

conditions are suitable for cutting and drying hay.  

 Should my cotton be irrigated today? 

Meteograms are also an ideal tool for use by irrigators.  A significant number of irrigation events are 

followed closely by rainfall, e.g. at Dalby, approximately 30 mm of rain falls within 7 days of 19% of 

irrigation events.  If the rainfall following irrigation is sufficient, water-logging may result and necessitate 

costly remedial chemical applications of foliar nitrogen. Thus, accurate, readily available weather forecasts 

will provide savings in terms of improved water use efficiency, and reduced potential yield and financial 

losses from water logging. A research project is currently underway at Dalby to quantify these benefits.  

 Should I harvest my wheat today?  

Wheat is harvested after the head has matured and the moisture content of the seed has fallen. Rain at the 

time that the head is maturing causes the moisture content of the seed to increase with effects ranging from 

slight downgrading of quality to sprouting of the seed. If farmers have accurate weather forecasts of coming 

rain, they are able to harvest the wheat earlier than normal and dry the seed using mechanical driers.  Whilst 

early harvesting and drying incurs additional expense, it is far preferable to having rain fall on wheat 

approaching maturity.  

4.4.2 Strategic decisions 

SILO data and products, such as the Seasonal Climate Outlook and those derived from the PPD, are ideally 

suited to strategic decision making and analyses (months-seasons) such as: 

 Why is my cotton not growing to schedule? 

A key determinant of cotton phenology depends on accumulation of heat units. Day-degree reports allow 

farmers to monitor one of the key drivers of crop growth.  Hence, when cotton is performing below 

expectations, these reports allow farmers to either identify temperature as a possible contributing cause, or to 

eliminate it from their investigation.  Unseasonable conditions in November-December 1999 resulted in 

slower than expected growth. As a result, day-degree were made available on the Cotton CRC’s web site for 

the 1999/2000 growing season. 

 

 Should I apply a growth accelerant this year?  

In many horticultural endeavours, growth modifiers are used to gain a price advantage from early harvesting 

and marketing of produce. SILO analyses could quite easily identify those regions where current and 

forecast growth conditions are such that the application of accelerants would be worthwhile.  Conversely, 

those regions where current and forecast conditions are such that accelerants would be ineffective in terms of 

time of marketing would also be identified and wasteful use of expensive chemicals avoided. 
 

4.4.3 Structural decisions 

At longer timescales, e.g. years to decades, SILO products such as the PPD, Data Drill and the rainfall archive 

can aid decision making in numerous areas.  For example, the assessment of crop suitability for specific 

locations can be undertaken, with or without the additional insight from crop models.  As well, climate change 

scenarios or climatic trends can also be included to assess the longer-term viability of specific crops or 

industries.  

The olive industry is a very topical example of how SILO data and collaborative links have been used to 

produce value-added products for a specific industry.  Certain varieties of olives require at least 70 days per 

annum where the average temperature falls below 12.2 
o
C to achieve optimal fruiting. Hence, one indicator of 

the suitability or viability of a proposed grove location is the number of years that this threshold has occurred in 

the past.  Climate change is another issue that should be considered as olive trees have a productive life of up to 

50 years.  Hence, examination of records for a specific location may show that the number of years with 

adequate ‘cool days’ may have been trending downwards over the last few decades, although still currently 

adequate. If this trend were projected some decades into the future, would the area still be suitable for the 

proposed variety? A prudent owner might choose to plant a variety with less stringent demands for cool 

temperatures, or look for a safer location to make their investment.  Information such as that described here for 

the olive industry is already available from the SILO website.   
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Section 5   Communication and adoption 

5.1 Communication 

Communication, a two-way process, has been a major factor in the success of the SILO project. A 

Communications Strategy report
16

 was prepared in 1998 and has continued to evolve throughout the project as 

new products were developed, and project staff were able to evaluate the effectiveness of each strategy.  

5.1.1 Personal approaches 

One of the most important findings from the communications perspective of the SILO project has been the 

importance of the ‘personal’ approach to marketing of both the project and the products, in particular the PPD.  

Personal presentations have been made in the following towns to date: Brisbane, Gatton, Toowoomba, Roma, 

Charleville, Longreach, Emerald, Charters Towers, Mareeba, Townsville, Mackay, Rockhampton, Narrabri, 

Wagga Wagga, Melbourne, Canberra, Orange, Perth, Adelaide, Alice Springs, Darwin, Yanco, Loxton, 

Hamilton and Hobart.  

5.1.2 Media and other promotional activities 

Media promotional activities undertaken during the course of the SILO project have included a feature on the 

ABC TV ‘Quantum’ program, Internet chats hosted by the National Farmers Federation, and numerous articles 

for the print media. Other promotional activities have included the web site launch, displays at field days and 

conferences, seminars at research institutions across Australia, and presentation of poster and papers at 

conferences.  

5.1.3 Awards gained 

SILO has entered several competitions with good overall results: 

 semi-finalist in the Telstra Internet Awards 1999;  

 highly commended at the Royal Agricultural Show 1999; 

 DNR Achievement Award 1999; and 

 joint silver award winner at the Government in Technology Awards 2000. 
  

5.2 Adoption 

One of the simplest and most readily available measures of adoption are the numbers of subscribers and hits on 

appropriate web pages.  This information is summarised in the following table.  However, these measures need 

to be interpreted carefully as they are very simplistic and underestimate what we believe, to be the true rate of 

adoption and impact of SILO.  The data on hit rates in fact represents early adoption and should be taken as 

rather loose indicators of long term viability. 

Subscriber and product use information 

Product Date of 

introduction 

Number of 

subscribers
a
 

Web page ‘hits’ 

Rainfall and climate data sets 07/1997 29 (86) 
1 011 355 (2 471 728) 

(all Bureau SILO pages) 
Meteograms 07/1999 132 (132) 

Seasonal Climate Outlook 02/1998 19 (43) 

PPD 10/1999 2 (2)  

Data Drill 01/1998 142 (373) users 1961 (5063) 
a
 for the financial year 1999-2000, figures in parentheses are for the life of the project (July 1997 to Feb 2000);  

 

Section 6   SILO’s future - assessment of commercial potential 

6.1 Current financial status 

SILO’s current financial status is assessed as being about 25% self funded for maintenance of existing facilities, 

and unfunded for additional promotion. The success of the Meteograms (~$10 000 subscriptions since July 

1999) and the PPD ($13 000 subscriptions since October 1999) suggests that self-funding could be attained 

provided that promotional activities and support staff are maintained. SILO assesses its needs as 1 FTE for the 

                                                           
16 http://www.bom.gov.au/silo/project/silocomms.html (logon – silo, password – QNR-3). 
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Bureau and 1 FTE for DNR for maintenance, plus 1 FTE for one year for promotions and marketing. Experience 

to date, especially for the PPD and derived products, suggests that a personal approach to a target organisation 

is the most successful marketing method. Thus, to maximise SILO revenue, a full-time marketing person is 

required to present all of SILO’s products and services to farmers, rural groups, agricultural suppliers, 

agricultural chemical companies, industry peak bodies, R&D corporations, researchers, and all levels of 

government.  

6.2 Measurements of success 

SILO’s success can be measured by the number of subscribers it has to its services, and the impact that these 

subscribers have on rural Australia. Meteograms are successful with 132 individual subscribers; the daily 

weather data has had significant impact through a major project, Aussie GRASS; the PPD has relieved the 

Cotton CRC of the need to maintain a network of automatic weather stations to provide day-degree reports to 

growers; and predictions of the entire 2000-2001 wheat harvest will be made for strategic planning purposes by 

the Australian Wheat Board based on SILO data. Proposed additional promotion of SILO’s services should 

result in more successes in more diverse areas of research and development, extension, and planning. 

6.3 R&D Corporation’s opportunities  

SILO offers a significant productivity increase to projects that make use of its data. This gain will result from 

removal of the duplication of effort in preparation of basic agro-meteorological data for use in models. If each 

suitable R&D funded project contributed approximately 0.2 FTE p.a. for SILO data services, SILO may well 

approach self-funding from this source. Experience from Aussie GRASS and other projects indicated that the 

productivity gains would exceed the 0.2 FTEs several times over. Hence, R&D Corporations may get more 

science for their investment.  

6.4 Future SILO developments 

Future developments of SILO and SILO products could include: 

 A wind run dataset has been often requested by crop and pasture simulation modellers using advanced 

water balance algorithms. This data set might be derived from observed atmospheric pressure data.  

 A  number of useful agricultural indices such as heat stress (intensive livestock), plant disease, wood rot, 

and insect development would be useful additions to SILO’s product suite. 

 Building on the success of the Meteograms and implementing feedback suggestions from users including: 

 improved accuracy of output – introduction of the Bureau’s Model Output Forecasts where output from 

the model output are statistically corrected for recurring biases; 

 improved error ranges, including extension to other forecast variables, for a more accurate weather 

outlook; 

 improved user interface to make it easier to use; 

 extension to other forecast variables, e.g. evaporation, sunshine hours, soil temperatures; 

 improved verification , e.g. do a project with a trial group to test usage, accuracy, etc.; and  

 improved timeliness of Meteogram production and web delivery. 

 

 Presentation on the SILO site overall could be improved, notably by tailoring web output to individual 

users. Discussions on a new project proposal from the Bureau for this work have been held and a project 

proposal was to be submitted to CVAP in March 2000. 
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