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TFS FACTSHEET SERIES 

Tablelands Farming Systems is pleased to present the Factsheet Series with funding from the $25 million National 

Landcare Programme investment that the South East Local Land Service.  

The TFS Factsheet Series will be a quarterly feature providing relevant, timely information on emerging issues that 

directly affect farm production and farm businesses. 

TFS will engage qualified experts to look into the issue and present a concise, useful and practical viewpoint as well 

as information to address the issue.  
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UNDERSTANDING WEATHER FORECASTING AND 

TERMINOLOGY 

Introduction 
Skill in using climate and weather information cuts across every aspect of your property 
management. From the dinner table discussions of what the weather is going to be like, to the 
timing of specific operations such as crop spraying and cutting hay or more seasonal decisions like 
sowing or lambing times, as well as the longer impact of likely changes in seasonal averages, the 
variability and the extremes.  It also has an impact in your community. 
 
To make best use of a scarce resource over which you have no control requires an understanding 
of how this resource is generated, its natural variability and its potential to change within the time 
you are managing your property. The weather is a vital ingredient in farming and contains several 
usually limiting resources. 
 

How the weather works 

Weather and climate background information 

The heat from the sun drives our global climatic system. The earth is orientated toward the sun on an 

angle of approximately 23.50  the earth makes a full revolution on its own axis every 24 hours 

(day/night) and takes 365 days to orbit the sun fully (year). Due to the earth’s slightly tilted orientation to 

the sun different parts of the earth are exposed to the suns energy at different times of the year, it is this 

change which gives us our seasonal patterns. The regions of the earth nearest the sun, such as the 

equator, receive most of the suns energy. At the equator the warm air rises (creating an area of low 

pressure at the surface) and moves toward the poles, as it does so it cools. At approximately 30o south 

the cool air now heavy area descends (forming an area of high pressure at the surface) in the mid 

latitudes, NSW sits in this mid latitude zone.  
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Descending cool air in the mid latitudes moves outward towards areas of relatively lower pressure in an 

attempt to equalise air pressure. Movement of air in the pressure systems as they try to balance 

out is what makes wind.  The pressure in the highs tries to fill in the lower pressure in the lows to 

reach equilibrium.  In the constantly developing and changing system of the atmosphere pressure 

equilibrium is never achieved. Complicating this dynamic system further is the rotation of the earth on 

its axis, from which the forces of corriollis come.   

 

There is a seasonal shift in the path of these high pressure systems with a corresponding shift in 

the latitude of cold fronts as triggers for rainfall. This shift is the major cause of differences between 

summer and winter weather systems in Australia. 

 

 

 

 

 

 

 

 

 

In the winter we are looking for moisture inflow from the north east and cold front triggers from the south 

west, preferably meeting up over NSW to develop rain. 
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In the summer we have good tropical moisture to the north but inflow over NSW is haphazard and 

triggers are sporadic, mostly as thunder storms. 

 

Where does the wind come from (and what comes with it)? 

In the southern hemisphere the air spirals clockwise in a low pressure system, anticlockwise in a 

high pressure system.  In the northern hemisphere they go the other way. 

The amount of difference in the pressures and the closeness of the systems determine the wind 

speed.  This is seen as closeness of isobars on synoptic maps.  Higher pressure differences will create 

faster wind speeds and will show up as closer isobar lines. 

The location of the pressure systems can give a good guide to what will come with the wind.  It 

is most likely that air coming off the ocean, particularly the warmer parts of the ocean, will bring 

moisture.  Air from central Australia (no free water, few plants) will be dry.  Air coming from the Antarctic 

will be cold.  Air from the north will be warm.  
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Movement of air in pressure systems. 

 

The air moves out from highs at an angle of about 15o to the lines of pressure and into the lows 

at a similar angle.  This will vary slightly with terrain and there will be local effects from hills, valleys, 

forests or agricultural activity such as large fallow areas or irrigation. 

It is important to recognise that the air is moving up or down as well as round and either in or out, all at 

the same time. It is a three dimensional and very dynamic system. 

The air going into lows can contain moisture and as it rises in the low it cools and can form rain. 

The air coming down and pushing out from the highs is usually dry, the moisture condensed out 

as the air rose. The lows are often the triggers but it is the air pushing out from the highs which 

determine where the wind starts and thus whether it will blow over a good moisture source or not, 

before it gets to a trigger.  

Look to the highs for future weather.  Where you are in relation to the centre of the high can be a 

good guide to what is coming your way. 

Also highs tend to be big slow moving systems while lows are smaller and faster.  Frosts and fog often 

form in the central regions of highs in the colder months. 
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The following diagram shows wind speed and direction on a global scale for one specific day.  Note the 

major high pressure systems on both sides on the equator rotating in opposite directions and the “trade 

winds” flowing east to west along the equator.  The highs build and decay over time but generally 

move from west to east on both sides of the equator. 

 

 

 

What makes it rain? 

There are two independent factors involved in creating rain. A source of moisture and a trigger.  

The major carriers of moisture into NSW to produce significant rainfall events involve air that comes in 

from at least one of seven major influences. Without the moisture nothing happens. 

1. Monsoons and cyclones in the tropical regions 

Originating from the oceans and requiring warm sea surface temperatures they are a summer 

phenomenon which put huge volumes of moisture into the atmosphere, some coming down as 

rain within the system and some remaining after the monsoon or cyclone breaks down where it 

can interact with other triggers to rain elsewhere. 

2. North west cloud bands from the northern Indian  

Usually an autumn / winter source they originate in the northern Indian. The band forms off the 

coast of Western Australia, moves southwest and rises. This broad scale rise is a mechanism 

that may, in itself, produce widespread rainfall. Interaction with other features such as an 

undercutting front will increase the chances of rain. They sometimes bring extensive rain to 

inland, southern and eastern Australia and can be a useful ’Autumn break’ event.  
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3. 30 - 50 day waves - intra seasonal oscillations or MJO 

Somewhat irregularly timed waves of low pressure which sweep west to east across the top 

part of Australia and can bring tropical moisture in or trigger rainfall. Their origin is currently not 

understood but their presence is observed and they are useful indicators of potential rain. 

4. Cold fronts pushing up from the Antarctic 

Mainly a winter system in Australia as a source of moisture however these fronts are 

commonly the triggers for forming rain from other moisture sources at any time. 

5. Trade winds coming across the Pacific onto north eastern Australia 

Associated with the Southern Oscillation Index and El Nino they are the air systems which feed 

a lot of moisture over much of eastern Australia. 

6. Tasman Highs 

On the east coastal strip, high pressure systems in the Tasman Sea bring moist easterlies onto 

the coast and are the source of a lot of rain in these regions. Often these systems push 

moisture west of the Great Divide where it is available to be triggered and cause rain inland. 

They operate at any time of year but are the major source of moisture for inland NSW over 

winter and spring. 

7. Tasman Lows 

Effect rainfall on the mid coast and south east only, often in association with cold southerly 

winds. These lows can bring intense rain and strong winds but do not affect inland areas. 

Evaporation from the warmer ocean waters provides the major sources of moisture.  Cooler air 

originating from the Southern Ocean will have less moisture available for precipitation, although good 

falls will still occur from these systems from time to time.  Unfortunately, having a good source of 

moisture is not sufficient for rain to develop.  

A mechanism to force the air to cool and allow precipitation to form is also necessary.  This 

might be one or some combination of the factors described later in this section.  So what you need to 

watch for are intrusions of moist air (which usually show up as cloud - though not necessarily 

always) and potential interaction with some mechanism that will encourage it to precipitate. 

Several of the sources of moisture with active cloud masses are shown below. 
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Northwest Cloud Band 

 

Most Northwest cloud bands occur from mid-autumn to early spring averaging approximately two per 

month, with typical duration from one to four days. 

Southern cold front 

High pressure systems over lower WA and in the Great Australian Bight bring cold air from the 

Antarctic, often in distinct fronts.  These meet warmer moist air over NSW brought in by a Tasman high 

and commonly result in rain or in the winter, snow at higher altitudes.  

The satellite picture and synoptic chart below show the system at work. 

    

‘Cloud’ picture and synoptic chart show the same time and day. Satellite data from Japan 

Meteorological Agency and NOAA GOES-9. Images via Bureau of Meteorology. 
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Tropical Depressions 

In summertime tropical depressions can move southwards from Queensland into NSW dragging air 

south from the Coral Sea and into Northern NSW particularly, often generating significant rain.  

Sometimes a cyclone or depression over the north of Western Australia can put a lot of moisture into 

the atmosphere which will drift down over NSW. If it coincides with a trigger it can produce good rain in 

eastern Australia. 

 

Tasman Low 

The cloud spiraling clockwise into the low shows up clearly. The Dividing Range usually stops rain 

pushing inland although some can come up straight from the south to about Cooma. 
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What are the mechanisms to trigger rainfall? 

Moist air needs to cool. (There are a few other things needed but they are usually present.)  

As the temperature drops the evaporation rate falls off more than the condensation rate, until they cross 

over at dew point and droplets form and grow.  Where dew point is depends on the relative humidity but 

cooling the moist air sets up the potential for rain. 

 If moist air rises it will cool, about 0.65 o C for each 100m in elevation. 

Air rises because of:  

 hills and mountains            - orographic lift 

 irregularities on the earth surface  - mechanical or frictional turbulence. 

 air pressure systems colliding   - cold fronts undercutting warmer air. 

 hot air uplift                    - convection, in summer may result in storms. 

 a circulating low                    - convergence pushing air up. 
 

All these mechanisms can cause moist air to rise, cool and therefore form rain. 

  Diagram - cold front undercutting warm moist air 

 

 

If there is sufficient moisture and the air rises enough to form dense clouds, there could be rain. 

Other causes of cooling can be 

 Mixing with cooler air as two circulating systems interact. Both systems need to be moist to produce 
rain.  This combination can result from a weak high in the Bight and a Tasman high, rather than the 
more positive Tasman moisture triggered by a strong undercutting front pushed in from the south 
west. 

 Sunset, where the source of heating is removed allowing the air to cool. 

 A trough of lower pressure where the air expands, spreading the heat and cooling slightly.  This can 
be just the region between two highs but a significant trough with strong air flow is usually 
necessary. 
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The clouds from which rain fall are just a visible sign of condensation activity.  All the water in a cloud 1 

kilometre high would only be 1 mm deep on the ground.  To get rainfall amounts useful to 

agriculture requires continuing inflow of moist air for some time and for the conditions inducing 

condensation to remain in force. 

3. Climate Variability 
Australia is one of the driest continents on the earth and is exposed to significant variation in 

rainfall both between seasons and spatially, compared to its competitors as illustrated in the graph 

below.  

 

 

 

 

 

 
   Source Bureau of Meteorology 

 

Drivers of Climatic Variability 

There is no one cause of the large scale climate variability experienced in Australia, but rather a 

number of   phenomena which operate at different time scales, as listed below.  

Known major causes Approximate Time scale 

Synoptic daily weather patterns Day/week 

Southern Annular Mode Weeks 

Madden-Julian Oscillation Month/s 

Variability of Annual rainfall
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Seasonal shifts in circulations and 

position of sub-tropical ridge 

Seasonal 

El Niño Southern Oscillation Inter-annual 

Indian Ocean Dipole Inter-annual 

Inter-decadal Pacific Oscillation Inter-decadal 

Climate Change? Inter-decadal? 

Source Bureau of Meteorology 

For the purposes of this workshop we will focus our attention on the three major causes of climate 

variability in NSW they are; El Nino Southern Oscillation (ENSO), Indian Ocean Dipole (IOD) and 

Southern Annular Mode (SAM). The first two of these phenomena affect the supply of moisture the 

third the triggers of rainfall (position of the subtropical ridge and resulting influence on cold front 

passage). 

El Nino Southern Oscillation (ENSO) 

The Pacific Ocean due to its enormous size, influences climate over a very wide area of the globe. In 

most years, the Humboldt Current brings relatively cold water northward along the west coast of South 

America, an affect enhanced by deep cold water ‘upwelling’ along the Peruvian Coast. 

Under the influence of the equatorial trade winds (easterly), this cold water flows westwards along the 

equator where it is slowly heated by the tropical sun. These ‘normal’ conditions mean the western 

Pacific is 8-10oC warmer than the eastern Pacific. That is, while the ocean surface north and northeast 

of Australia is typically 28-30oC or warmer, near South America the Pacific Ocean is close to 20oC. 

However in El Nino years, the normal cold water flow along the South American coast and in the 

eastern Pacific weakens and may even vanish completely, and the central and eastern Pacific may 

become almost as warm as the western Pacific. 

The Walker Circulation 

The Walker circulation refers to the east-west circulation of the atmosphere in the vertical plane above 

the tropical Pacific, with air rising above warmer ocean regions (normally in the west), and descending 

over the cooler ocean area (normally in the east). Its strength fluctuates with the Southern Oscillation. 
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Source Bureau of Meteorology 

This circulation pattern was named after Sir Gilbert Walker, a Director General of the British 

observations in India who last century, described a number of apparent relationships between seasonal 

climate variations in Asia and the Pacific region. The easterly trade winds are a low level component of 

the Walker circulation. Typically the trades bring warm moist air towards the Indonesian region. Here, 

over the normal warm seas, moist air rises to high levels in the atmosphere causing abundant rainfall 

over the maritime continent and providing a source of moisture for rainfall over Australia. 

The air then travels eastward before sinking over the much colder eastern Pacific Ocean (see above 

diagram). The rising air to the west is associated with a region of low surface air pressure, towering 

Cumulonimbus clouds and heavy rainfall. In the east, high pressure and dry conditions accompany the 

descending air. 

During El Nino (Boy Child)) events the Walker Circulation weakens and may even reverse in the more 

intense episodes. In this instance westerly winds are observed (see above diagram) over parts of the 

equatorial Pacific where normally easterly (trade) winds would be expected. Oceans around Australia 

cool, and less moisture is fed into the regions synoptic systems. 
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Infra Red Satellite imagery provides an insight into sea surface temperature anomalies (variations from 

average), during different phases of ENSO as illustrated below in the September 1982 Satellite image a 

typical El Nino event.  

 

http://www.longpaddock.qld.gov.au/index.html 

During the La Nina (Girl Child) events sea temperature cool and a cold anomaly develops in the 

equatorial Pacific. (Nino 3.4 and 4), The Walker Circulation strengthens in this instance (strong easterly 

winds are observed and more moisture is fed into the regions synoptic systems as illustrated below in 

the September 1988  Satellite image a typical La Nino event 

 

http://www.longpaddock.qld.gov.au/index.html 
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The monitoring and forecasting of El Nino and La Nina requires a sound understanding of the global 

climate system and particularly the status of the equatorial Pacific Ocean and the Atmosphere 

immediately above (Walker Circulation). 

Monitoring the ENSO phenomena 

The BoM via the ENSO Wrap-Up (http://www.bom.gov.au/climate/enso/ ) provides monthly updates 

on the current status of ENSO. The ENSO Wrap-up as it is titled contains detailed information on the 

following indicators of ENSO;  

 Sea surface temperatures (current and anomalies) 

 Wind speed and direction (current and anomalies) 

 Subsurface sea temperatures (down to 400 mts) 

 Cloudiness near the date line (Outgoing Long wave Radiation-OLR) 

 30 day moving Southern Oscillation Index (SOI)  

Another useful site which provides a simply graphical summary of the current ENSO picture as well as 

other climate drivers is the State of the Ocean web site which can be found at 

(http://ioc3.unesco.org/oopc/index.php.) This site developed and maintained by the Ocean 

Observations Panel for Climate (OOPC) should be added to your favorites on your web browser. 

Forecasting of ENSO 

Climatologists have relied on known historical correlations (statistical) between an event for example a 

change in the Southern Oscillation Index SOI (appendix section) and historic rainfall pattern to make a 

prediction about the future eg.Southern Oscillation Index SOI (appendix 6 ) . These forecast techniques 

whilst still useful rely on history being a good guide to the future, unfortunately this may be decreasingly 

likely as the earth warms under the effect of anthropogenic (human induced) climate change. 

Dynamic models are however starting to provide a solution to this problem. Dynamic models use the well 

established laws of physics (atmosphere and oceans) and daily observation from remote sensors to 

predict the future. The Bureau of Meteorology has developed a model called the Predictive Ocean 

Atmosphere Model for Australia (POAMA), POAMA provides ENSO forecasts for up to 8 months ahead. 

To access the latest POAMA -ENSO forecast use the link 

(http://www.bom.gov.au/climate/coupled_model/poama.shtml) and select ENSO Nino 3.4. 

Remember to shift the odds of rainfall one way or the other requires an anomaly threshold of 0.8oC to be 

crossed in either direction (> 0.8 0C means El Nino conditions, <0.8oC means La Nina conditions and in 

between either is neutral) 

 

http://ioc3.unesco.org/oopc/index.php
http://www.bom.gov.au/climate/coupled_model/poama.shtml
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Indian Ocean Dipole (IOD) 

The Indian Ocean Dipole is a coupled ocean-atmosphere phenomenon in the Indian Ocean much like 

ENSO is in the Pacific which affects the supply of moisture to our local synoptic systems. The Indian 

Ocean is a major source of moisture for NSW. Japanese researchers first noticed the occurrence of an 

Indian ocean/atmosphere phenomena in 1994.The IOD was first identified in 1999 by Professor 

Yamagata, Dr Saji and other researchers of the Climate Variations Program of Frontier Research 

Systems for Global Change and appeared in the journal Nature in this year. The name IOD was coined 

by this group to represent the dipole structure of the various coupled ocean-atmosphere parameters 

such as sea surface temperature, out going long wave radiation and sea surface height anomalies. Like 

ENSO Indian Ocean Dipole (IOD) has three distinct modes a positive, neutral and negative mode and 

appear to impact on rainfall between in NSW from June to November, before fading with the onset of 

the tropical monsoon. 

IOD in its Positive Phase is characterized by cooling of sea surface temperatures (anomalies) in the 

south eastern equatorial Indian Ocean (off the coast of Sumatra, Indonesia) and warming of the sea 

surface temperatures (anomalies) in the western equatorial Indian Ocean (off the coast of Madagascar, 

Africa). Associated with this sea surface temperature change the normal convection situated over the 

eastern Indian Ocean warm pools shifts to the west and brings heavy rainfall over the east African 

and severe droughts/forest fires over the Indonesian region and Australia.  

 

Schematic diagram of SST anomalies (red shading warming; blue cooling) during a positive 

IOD event. White patches indicate increased convective activity. Arrows indicate wind 

direction 

Source www.oceansatlas.org 

IOD in its Negative Phase is characterized by warming of sea surface temperatures (anomalies) in the 

south eastern equatorial Indian Ocean (near Australia) and warming of the sea surface temperatures 

(anomalies) in the western equatorial Indian Ocean (near Africa). Associated with these changes the 

convection situated over the western Indian Ocean warm pools shifts to the east and brings 
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heavy rainfall over Indonesia/Australia and severe droughts/forest fires over the African 

continent. 

 

Schematic diagram of SST anomalies (red shading warming; blue cooling) during a 

negative IOD event. White patches indicate increased convective activity. Wind direction is 

indicated by arrows. 

 Source www.oceansatlas.org 

   

Monitoring and Forecasting the IOD Phenomena 

Compared to the ENSO phenomena IOD is only a recent discovery and research is ongoing. To 

determine the current status, of the IOD use the State of the Oceans web site at link 

(http://ioc3.unesco.org/oopc/index.php) and select DMI. 

http://ioc3.unesco.org/oopc/index.php
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Source http://ioc3.unesco.org/oopc/state_of_the_ocean/sur/ind/ 

 

The Bureau of Meteorology’s POAMA also provides Dynamic IOD forecasts for up to 8 months ahead, to 

access the latest POAMA IOD forecast use the link 

(http://www.bom.gov.au/climate/coupled_model/poama.shtml) and select IO Dipole. Remember to 

shift the odds of rainfall requires an anomaly threshold of 0.4oC to be crossed in either direction (> 0.4 0C 

means Positive Dipole- dry conditions June to November , <0.4oC means Negative- wetter conditions 

June to November and in between either is neutral) 

Southern Annular Mode (SAM) 

The Southern Annular Mode (SAM) can be characterised as a flip-flop in pressure between the high 

(Antarctic regions) and mid-latitudes of the Southern Hemisphere, a similar phenomena exists in the 

Northern Hemisphere and is called the Northern Annular Mode (NAM). Unlike ENSO and IOD which 

owe their existence to coupled ocean/atmosphere interactions SAM occurs due to internal 

atmospheric dynamics in the mid latitudes. Annular modes explain more of the week to week, month 

to month and year to year variation that any other climate phenomenon. 

SAM in its positive phase, presents as anomalous low pressures over Antarctica and anomalous high 

pressures over the mid-latitudes (40-55oS). During the positive phase of SAM, the circumpolar vortex 

contracts. These changes are associated with a pole ward shift of the mid-latitude storm tracks. The 

positive phase of the SAM is associated with significant winter rainfall deficiencies in the 

southern region of Australia and significant increase in the Murray Darling Basin in summer.  

 

 

http://www.bom.gov.au/climate/coupled_model/poama.shtml
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Pressure anomaly for SAM in the Positive Phase 

 

           Source Bureau of Meteorology 

In recent decades, SAM has increasing spent more time in its positive phase, with statistically positive 

trends in the summer and autumn seasons and no significant changes in winter and spring. Recent 

studies suggest this maybe a result of combination of natural variation, stratospheric ozone depletion 

and greenhouse gases 

SAM in its negative phase, presents as anomalous high pressures over Antarctica and anomalous 

low pressures over the mid-latitudes (40-55oS). During the negative phase of SAM, the circumpolar 

vortex expands. These changes are associated with a equatorial shift of the mid-latitude storm tracks. 

The negative phase of the SAM is associated with increases in rainfall in the southern region of 

Australia over the autumn/winter months and decreases in summer rainfall over the Murray 

Darling Basin. 

Monitoring and Forecasting SAM 

To determine the current status of SAM and short term forecast visit the American national weather 

centres web site at 

http://www.cpc.ncep.noaa.gov/products/precip/CWlink/daily_ao_index/aao/aao_index_mrf.shtml

.   

To find out more about the SAM phenomena follow the link 

http://ao.atmos.colostate.edu//introduction.html to the Annular Modes web site. 
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Current Seasonal Outlooks (statistical) 

Since 1980’s the Australian Bureau of Metrology (BoM) has been issuing regular seasonal outlooks 

for rainfall and temperature. These are outlooks developed by the National Climate Centre and are 

based on statistical correlations using the historic record for Sea Surface Temperatures in the 

oceans and what happened to temperature and rainfall at a site as are basis for forecasting future 

events. They are expressed a % chance of exceeding the historic median for a range of variables 

for the period specified. When using these products it is important to know what your median for the 

period is and what skill level the statistical forecasting method has historically had at your location 

during that time of the year. 

To access the latest seasonal outlook for rainfall follow the link to, 

http://www.bom.gov.au/climate/ahead/rain_ahead.shtml.  

Remember, find out what you historic median is for that period and check the historic skill level for 

that season at your location, remember less than 50% is not satisfactory and therefore can not be 

relied upon. 

As our oceans and atmosphere warm (global warming) previous statistically significant relationships 

between things such as ocean temperature and rainfall can shift and no longer behave as before. 

Such shifts can undermine the skill of products based on statistics, such rapid changes require a 

different forecasting method that of dynamic forecasting. It is envisaged that the next generation of 

climate forecasts will be built on dynamic models. 

Integrated Dynamic Forecasts 

As previously dicussed dynamic models are built using the laws of the physics (ocean and 

atmosphere). Every day across the world measurements are taken in the oceans and atmosphere 

with sophisticated sensors. This information is relayed back via satellites and telemetry to climate 

scientists across the world and input into complex computer models which replicate how the global 

climate operates. Whilst still in its infancy this type of forecast offers greater skill than current 

statistical method at most locations during the year and will not be limited as the planet warms. To 

access the current version of the BoM experimental dynamic product POAMA 1.5 which is an 

integrated product (includes ENSO, IOD and SAM) follow the link to 

http://www.bom.gov.au/climate/ahead/rain_ahead.shtml at the top right of the page, click on the link 

further POAMA Forecasts experimental, then follow the link to experimental products 1.5., 

Select maps, Australian Rainfall anomaly and select a lead time 1-3 months, generate plot.  

Remember this product is showing a rainfall anomaly for that area (variation from long term median 

for that month at that location), it integrates ENSO, IOD and SAM and has good skill( except during 

summer) from 1-3 months beyond this has significant limitations so do not rely on it beyond that. 

Note the sites disclaimers. 

 

  

http://www.bom.gov.au/climate/ahead/rain_ahead.shtml
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Using historical climate data  

Unfortunately with some sets of numbers the average can be misleading, a common example being 

the average wage. You may notice that the average wage exceeds the wage of almost everyone that 

you know. The reason behind this is that one individual with a very high income can distort the average. 

The same is true for the annual rainfall. One year of flooding rain in a dry climate can result in a 

misleading average 

For xample. If the annual rainfall in 9 years is 100mm and in the 10th year it flooded and 1000mm of 

rain fell then the average would be 190mm. This would be a misleading guide on what to expect and if 

you planted a crop that really needed 190mm, the crop would fail in 9 out of the 10 years.  

A better way of describing the annual rainfall is to use the median. This is where half the time it has 

been above the median and half the time it has been below that. In the case of the property above the 

median is 100mm which is much closer to what happens at this site.   Many properties have been 

purchased on the basis of the average rainfall and the new owners are invariably disappointed. For 

monthly rainfall at most locations in Australia, the median is less than the average. 

The figures below are a graphical representation of how rainfall varies from the mean.    

 

Figure 1 is a “normal” distribution.

  

 

In this data set the average and median are the same. There are the same number of heavy falls and 

light falls so the shape of the curve is the same on both sides. 
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Figure 2 shows how rainfall usually happens, with less than the average in more years than it is above 

the average.  The median is less than the average. There are less heavy falls than light falls. 

 

 

 

The number of years that have gone into producing the average or median are also very important.  If a 

farmer has only been on a property for 10 years or so the figures that they measure may have 

contained an abnormal number of wet or dry years.  To analyse a location accurately you need to 

use more than 50 years of rainfall records. These can usually be obtained from a number of 

sources. 

For the reasons described above the median is a better single point description of your rainfall. 
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RAINFALL DECILES: 

Deciles help to give an even better idea of how dry or wet a month has been compared with the 

average. All the rainfalls received (by year and month) are ranked in order from lowest to highest.  The 

lowest 10% are in decile 1, the next 10% are in decile range 2, and so on. 

Decile Range  Extent of Range  Descriptive Name 

  1         Lowest 10% of records  Very much below average 

  2   2nd lowest 10% of records Much below average 

  3   3rd lowest 10% of records Below average 

 4, 5, 6, 7 Middle 40% of records  Average 

  8   3rd highest 10% of records Above average 

  9   2nd highest 10% of records Much above average 

 10   Highest 10% of records  Very much above average 

 

An example of monthly and yearly deciles and averages is presented below: 

 

MONTHLY AND YEARLY DECILES AND AVERAGES Paterson Post Office 1901-92 (mm) 

  JAN FEB MAR  APR MAY JUN JUL AUG SEP  OCT NOV  DEC YEAR 

MINIMUM    8    0    2     2    0    3    0    0   0     0    1      3   547 

DECILE 1  29  15  25   19  14  11    9    7   7   10  15    24   709 

DECILE 2  40  35  45   27  22  20  16  12 15   22  26    35   793 

DECILE 3  56  55  63   46  33  38  28  20 24   33  36    58   895 

DECILE 4  71  67  77   63  43  48  32  28 33   40  54    73   941 

DECILE 5  90  84 101   73  55  57  42  36 41   53  64    89   997 

DECILE 6 107 106 141   88  71  67  57  45 55   65  72   101 1088 

DECILE 7 127 122 160  107  89  94  82  59 67   81  95   123 1154 

DECILE 8 152 191 196  134 116 135 102  86      103 109 121   145 1219 

DECILE 9 193 237 256  167 176 181 132 112 124  159 141   200 1302 

MAXIMUM   500 499 381  446 362 568 294 370 238  320 205   383 1738 

AVERAGE 109 112 125   92  78  87   62  51 58   70  71   100 1017 
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This is a particularly useful way of displaying rainfall probabilities as a user can look up any time of year and 
any amount of rain and find the odds of getting that amount. It is like having “Bookmakers odds” on rainfall. If 
you feel inclined you might even adjust the odds slightly according to your faith in SOI and SST or seasonal 
outlook forecasts.  
 
Activity:  Use the Australian Rainman computer program to view a decile table for a recording site near you.  
You should get or create a decile table for rain for your location. 
 

Climate change and historical information 
 
There is strong evidence that the global climate is in a state of rapid change.  There is a small component of 
natural variation and a major influence from increased ‘Greenhouse’ gasses produced by human activity.  
Changes are likely to continue for at least the next 100 years. 
 
The combination has increased temperatures and temperature has an influence on creating rainfall as well 
as on evaporation and directly on the biological activity of both plants and animals.  This means climate 
change needs to be considered when making long term plans (ten years or more).  You can expect 
changed temperature and rainfall conditions from the ranges experienced in the past.  It is not yet possible to 
calculate all of these changes with great accuracy, though some good guidance is provided in the next 
section. 
 
While future averages, medians and extremes will not be the same as those of the past and historical 
analysis will not relate as closely as it has, so far it still provides a very sound base for planning. It 
will be some time before changes shift the medians or the frequency of extremes and the historical values 
provide a base for estimating new levels. e.g. 5%, 10% or 25% differences require knowledge of the 
historical level to work out the new. 
 
It is expected there will continue to be large variations at all time scales and coping with this variation 
will be essential for sustainable business practice. Continuing to re-analyse and use historical and more 
particularly seasonal and weather information will remain an essential component of future management. 


