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Seasonal outlook indicators

A variety of indicators can be used to look a bit further out than just the next week or so, 
which is all that can be done with weather forecasting systems at the moment. 

These indicators are known to be connected to major shifts in weather patterns but are not 
usually specific enough to predict exactly what will happen. They are used to get a guide to 
the chance – or probability
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Figure 1.11 shows two important features of the behaviour of the SOI:

1.	the SOI tends to jump each autumn and settle into one of three patterns – high, low or 
wobbling about the middle;

2.	once it has jumped it tends to remain in the same pattern for many months. 

Figure 1.11 SOI from 1996 to 2004. The graph shows the end-of-month values of the 30-day  
moving average of the SOI.

These two features, when added to the tendency for rain to be higher when the SOI is high 
and lower when the SOI is low, mean that it can be a useful guide to the potential for rain in 
the following few months once it has settled after a jump. It should not be used in the late 
summer or autumn as it may jump in the immediate future and settle into a vastly different 
pattern, associated with different rainfall probabilities. Furthermore, local effects may make 
the correlation between SOI and rainfall in your region different from elsewhere. 

Another seasonal outlook indicator is Sea Surface Temperature or SST. Sea surface 
temperatures have been measured since 1982 when satellites were put in place to collect 
worldwide data. The oceans supply the moisture from which the atmospheric systems create 
rain and this supply is largely dependent on water temperature. In addition, the atmospheric 
systems themselves are modified by changes in the oceans. While a number of different 
atmospheric systems may trigger rain over any season, the state of the oceans can be a 
guide to both the potential moisture supply and the interacting atmospheric systems that 
produce the rain.

Figure 1.12 shows one period when the SSTs in the central and eastern Pacific were high 
and one when they were low. These are known, respectively, as the El Niño and La Niña 
conditions, which are explained further in the next section.
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El Niño conditions (September 1982)                    La Niña conditions (September 1988)

Figure 1.12 Variation of sea-surface temperature from average 

Source: www.LongPaddock.qld.gov.au

In these images the yellow to red areas indicate above-average temperature, the blue tones 
are areas of lower than average temperature, remembering that the average can only be 
derived from data between 1982 and 2004. This is not a long time in geological history and 
we may not have seen all the natural variation yet but the images do give us a look at the 
current SST in relation to the recent past and therefore a guide to the potential for moisture 
to come our way, relative to this recent past. 

In contrast to atmospheric indicators, SSTs change fairly slowly, because the ocean is a huge 
mass of water with high thermal density. They can therefore provide an indication of the 
likely moisture supply for several months ahead. 

‘Seasonal climate outlooks’ from the Bureau of Meteorology are based on the relationship 
between the Australian climate and the oceans, particularly ocean temperatures. As with all 
such outlooks they are not absolute predictions but are given in terms of probability – the 
percentage chance of getting rainfall above the median.

What are El Niño and La Niña?

Each year around Christmas time the waters off the Peruvian coast warm a little. The locals 
noticed that at intervals of around 3 to 6 years the water became unusually warm. This 
produced flooding rain and poor anchovy catches (Anchovy prefer cooler water). They called 
these events El Niño, meaning the ‘boy child’ as the event occurred near Christmas time. 
These same conditions that bring heavy rain to the Americas are associated with reduced 
rainfall or drought in Australia, particularly eastern Australia.

The process works like this. Normally, SSTs in the central and eastern equatorial Pacific are 
colder than at the western end, to the north east of Australia. This temperature gradient results 
in a corresponding air pressure gradient at the surface, with higher pressure in the east over 
the colder water and lower pressure in the west. The cool, dry air above the eastern waters 
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B – below average, A – above average
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thus flows westward along the surface toward the warmer western Pacific, creating the trade 
winds, which pick up moisture as they move over the warmer water. If this moisture is brought 
over the Australian land mass (e.g. by the action of a Tasman high) it can produce rain.

During an El Niño,  sea surface temperatures in the central and eastern equatorial Pacific 
rise, and those in the western Pacific fall. The associated change in the pressure gradient 
reduces or even reverses the flow of the trade winds, while the reduced temperature also 
reduces the amount of moisture they can pick up in the western Pacific. The result is a 
reduction in the amount of moisture fed into weather systems over Australia, particularly by 
the Tasman highs, and rainfall is often less than average, especially in eastern Australia. The 
typical circulation pattern during an El Niño is shown in Figure 1.13.

Figure 1.13 Circulation pattern during an El Niño event

Source: Climate Variability and El Niňo, Bureau of Meteorology 1994, Commonwealth of Australia.

After an El Niño event, weather conditions usually return to normal. However, in some years 
the easterly trade winds can become extremely strong and an abnormal accumulation of 
cold water can occur in the central and eastern Pacific. This event is called a La Niña and can 
be associated with above average rainfall in eastern Australia. The typical circulation pattern 
during such an event is shown in Figure 1.14.
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Figure 1.14 Circulation pattern during a La Niña event

Source: Climate Variability and El Niňo, Bureau of Meteorology 1994, Commonwealth of Australia.

Not all major droughts in eastern Australia have been associated with an El Niño but the 
majority have been. Equally, many but not all periods of high rainfall have been associated 
with La Niña. 

The major impact of these events can be seen from Figure 1.15a and b. Note that the impact 
on western NSW can be high – the influence of El Niño and La Niña is certainly not restricted 
to northern Australia as some seem to believe.

Some other influences on seasonal conditions 

The Madden-Julian Oscillation (MJO)

The MJO (also commonly known as the 40-day wave) is a tropical atmospheric phenomenon 
first recognised in the early 1970s. It is a small region of comparatively low pressure which 
develops over the Indian Ocean and travels east across the tropics with a timescale ranging 
from 30 to 60 days, and a frequency of 6–12 events per year. 

It does not show up as a clear low in synoptic charts and can only be detected with 
sophisticated measuring and calculating techniques but it appears to assist the lifting of 
tropical moisture to where it can feed into Australian weather systems.

The location of the MJO can be linked with rainfall patterns, particularly in north eastern 
Australia. Although other synoptic factors ultimately determine rainfall, the relative position 
of the MJO can help forecast increased or decreased chance of rain, through its contribution 
to moisture supply as it traverses the tropics. Unfortunately the phenomenon has very little 
identified influence in western NSW as it rarely feeds systems which are the most common 
sources of rain in these regions.
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Figure 1.15a Impact of major El Niño events on Australian rainfall
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Figure 1.15b Impact of major La Niña events on Australian rainfall
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Interdecadal Pacific Oscillation (IPO)

The IPO was first named in 1999 and is currently the subject of much research interest in 
Australia and New Zealand. The phenomenon is related to sea surface temperature changes 
on roughly decadal time scales. Indications are that the effects of the El Niño and La Niña 
phenomena on Australian rainfall may be modified depending on whether the IPO is in a 
‘warm’ or ‘cool’ phase. In north west NSW the coincidence of El Niño with a cool phase of the 
IPO seems to produce particularly severe drought. However, other regions have different 
relationships between El Niño and the IPO so the overall situation is complex.

Unfortunately, while the current understanding of this phenomenon allows its influence 
to be demonstrated, it does not allow its fluctuations to be forecast. A more complete 
understanding may eventually lead to improved seasonal risk assessments but no account 
of its influence was possible in the preparation of this guide.
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How do seasonal risk assessments fit into management? – tactical stocking decision or 
in-crop management decisions will benefit most

Some basic concepts for interpreting weather records and understanding climate risk 
assessments – mean, median, deciles and probability

Probability-based assessments and the accuracy question – probability-based 
assessments are neither right nor wrong, they just provide the odds

What level of probability will change a decision? – many people would like at least 
70% but smaller shifts could still be useful

Using seasonal risk assessments in management – they’re only one part of the jig saw 
but they can help make progressive adjustments 

Taking a calculated risk – even relatively small shifts in the odds may make a 
difference; its worth doing a simple calculation to find out

•

•

•

•

•

•

As part of the project we conducted surveys of wool producers in the Western Division 
and adjacent parts of the Central Division to determine how seasonal risk assessments 
might be incorporated into practical management. We also obtained feedback from our 
co-operators in response to newsletters, and from workshops. Some of the key issues 
raised by this interaction are discussed in this section.

How do seasonal risk assessments fit into management?

For livestock enterprises we found that the annual cycle of husbandry operations (e.g. 
time of joining, shearing etc.) was not likely to be influenced by assessments of medium 
term (3–6 months) climatic conditions. These dates are determined by other major 
factors in the production system such as the need to have lambs at a certain age by 
shearing, or the need to have sheep in short wool when grass seeds are likely to be a 
problem. Understandably, these major strategic decisions are not influenced by medium 
term seasonal outlooks. However, tactical decisions – particularly those related to 
livestock sales and other drought management decisions, and livestock purchases – are 
potentially very open to influence by seasonal outlook assessments.

For mixed farmers, major cropping decisions at the start of the season (e.g. the area to 
be planted) were found to be more influenced by actual conditions such as the depth of 
soil moisture or the quality of the seasonal break than by medium term climate outlooks. 
However, in-crop management decisions e.g. whether to apply additional nitrogen or to 
graze off a crop headed for failure could be influenced by seasonal outlooks. 



PA
RT

 2
M

AN
AG

IN
G 

CL
IM

AT
E 

RI
SK

20

For both crop and livestock operations then, tactical decisions are those most likely to 
benefit from medium term seasonal risk assessments. The tools that are discussed in the 
remainder of this booklet are particularly directed at these decisions

Some basic concepts

Risk is a mathematical or statistical concept and statistical terms inevitably crop up in any 
discussion about risk management. A few of these basic terms need to be understood. These 
include average (or mean), median, decile and probability.

The average is simply the sum of a set of figures divided by the number of figures in the 
set. It’s the number we tend to think of most readily when trying to describe the ‘typical’ 
or ‘expected’ value. However, with some sets of numbers the average can be misleading. A 
common example is the average wage. You may notice that the average wage exceeds the 
wage of many people you know. The reason 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.

A better way of describing annual rainfall is to use the median. This is the value that has 
50 percent of years above it and 50 per cent below. For annual rainfall at most locations in 
Australia, the median is about 10 per cent less than the average and the difference can be 
much greater for individual months.

The number of years on which the average or median is based is very important. A few years 
can produce misleading figures. To have confidence in the figures it is desirable to have at 
least 50 years of records.

Deciles give an even better idea of how dry or wet a month, or year, has been relative to the 
historical record. All the rainfalls received (by year or month) are ranked in order from lowest 
to highest. The lowest 10 per cent are in decile range 1, the next 10 per cent are in decile 
range 2, and so on. The value that represents the top of the 5th decile range is the median. 
(Note that you can’t simply add up all the monthly values in any decile range to get the 
yearly value – each analysis has to be done separately).

The concept of probability is fundamental to any discussion of risk management. This is 
simply the chance of some event occurring, usually expressed as a percentage from 0–100%, 
and is calculated by expressing the number of times a particular event is observed as a 
percentage of the total number of observations. In any set of numbers, the probability 
that any randomly selected number will be greater than the median is 50%. Likewise the 
probability that any randomly selected number will be equal to or less than the top of the 
3rd decile range is 30%. The concept of probability – which only has meaning before the 
event occurs – inevitably embodies the idea of uncertainty for unless the probability is 
100 % (absolute certainty of success) or 0% (absolute certainty of failure) there is always a 
chance that either success or failure may be the result of any trial, just as there is no way 
of guaranteeing that an odds-on favourite will win. In fact, it may be useful to think of 
probabilities as ‘bookmaker’s odds’, which is essentially what they are. If, for example, there 
is a 20% chance of some event occurring, and therefore an 80 per cent chance that it will 
not occur, the odds of success are 1:4. The odds you would get from a bookmaker for a ‘win’ 
would be at best 4:1.
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Probability-based assessments and the accuracy question

The seasonal risk assessments discussed in Part 4 are ‘probability-based assessments’. 
They simply provide the probability of certain seasonal conditions being experienced in a 
given time period. In our case, they are expressed as the probability of exceeding median 
rainfall or median pasture growth for that period. When these probabilities are derived from 
historical records i.e. actual rainfall records or the modelled pasture growth profiles derived 
from historical rainfall and other environmental data, they are ‘accurate’ in the sense that 
they have been correctly calculated. 

However, at any specific time there is no way of guaranteeing that a particular result will 
materialise even if the probability is high, These risk assessments are not predictions that 
can be assessed with hindsight as ‘right’ or ‘wrong’. They simply provide the chances, based 
on history, of a particular result occurring.

During the project, many producers expressed concern about the ‘accuracy’ of the forecasts 
or risk assessments. But the discussion above makes it clear that the question is not really 
about ‘accuracy’ but the level of probability necessary for you to feel confident in making or 
changing a management decision. 

For example, if the probability of exceeding median pasture growth in the next three 
months is around 50% (or in practice between 40 and 60%), you could not very confidently 
take a decision that depended on getting above-median growth even though the 
probability is correct. The historical record is simply telling us that the particular state of the 
SOI has very little influence on pasture growth for the time and place we are considering. 
You might as well flip a coin or better still look at the long-term rainfall records (see Part 3) to 
work out the probability of certain amounts of rain. 

However, if the probability is above 70%, or less than 30%, we can feel a lot more confident 
in making a decision than we could be if we just flipped the coin. It is under these 
circumstances that probability-based forecasts really have something to offer. 

Remember, failure of the favourite to win, or the failure of good seasons to eventuate 
despite a high probability, does not mean that the odds were ‘wrong’ or ‘inaccurate’ – even 
with a 90% chance of exceeding the median there is still a 10% chance that you won’t get 
the result you want. Nevertheless, making a decision on the basis of known probabilities is 
a lot better than just flipping a coin – unless you know that the probability really is about 50 
per cent.

What level of probability will change a decision? 

During the project co-operators were asked ‘if you could get a forecast showing probabilities 
for a more extreme year, what level of probability would be necessary before you changed 
your management?’ The response shown in Figure 2.1 indicates that the majority of 
respondents would like to know that the probability of an extreme year (in this case a year 
in either the top or bottom 20 per cent of the historical record) is about 70% to 80% before 
they would change tack from normal management.
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Figure 2.1 Effect of seasonal risk probability on the proportion of wool growers willing to change 
management decisions

The risk assessments provided in this booklet are based on the probability of exceeding the 
median value (i.e. the 50th percentile), not the 20th or 80th percentiles. We expect therefore 
that the majority of producers would like to see probabilities of at least 70–80% before 
management would be changed, although some recent evidence suggests that those 
who are familiar with seasonal risk assessments are prepared to act on lower probabilities 
(P. Leith, personal commumication, 2004) . Given the current risk assessment capability, 
probabilities of this magnitude are not going to occur very often. When they do, some early 
management changes and intense monitoring of stock, soil moisture and plant health 
would be very wise. We would suggest that managers look for small changes that may be 
implemented at lower probabilities (about 65%) as this level still has odds of 2:1. 

Using seasonal risk assessments in management

Probability-based seasonal risk assessments are only one piece of information in the jigsaw 
of data that determines most management decisions. Furthermore, using probabilities 
is much more difficult than using predictions (assuming these were possible for medium 
range climatic outlooks) since there is always a (known) chance that the result we don’t want 
will occur.

Nevertheless, managers in other industries use these sorts of outlooks by making small 
adjustments to management early and by increasing the monitoring of the production 
system to get early warning of when things are being stressed, making further adjustments 
to reduce the stress when it shows up and getting updated outlooks as they go along. 

These managers also accept that sometimes their decisions will turn out to be wrong – that 
the early management changes were really not necessary and that they have probably 
missed an opportunity for extra production and profit. They are ready to accept this because 
they know that if you adjust things according to the outlooks you will be right more often 
than you are wrong and you will save much more by not having to prop up or repair the 
production system than you will pass up in lost opportunities.
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Agricultural managers can use the same techniques. You need to carefully assess the actual 
situation in the paddock, add in the chance of the coming season being wet or dry and, 
if reasonable, make a small adjustment to your plans. Monitor both the paddock and the 
updated outlooks and revise the plans regularly. 

While it would be nice to always have probabilities of at least 70–80 per cent, many small 
but important changes could sensibly be made at slightly lower probabilities These may 
include things like selling a portion of normal annual sales at earlier times, changing 
shearing date, if possible, to have stock in a condition which will allow sales if this becomes 
necessary, purchasing and storing some fodder while it is relatively cheap, talking to your 
financier about the possibility of accessing more funds or rescheduling payments, de-
stocking small areas to allow pasture or browse to freshen up, harvesting feral animals to 
reduce grazing pressure or finding agistment for your core stock. 

Taking a calculated risk 

Almost everyone uses this phrase but few people have actually taken a calculated risk.

To do so you need to estimate the likely net returns from each of the possible outcomes and 
the odds of each of those outcomes. 

Using a livestock example, say the SOI Phase is indicating a 65% chance that the next three 
months will be dry and you look at the choice between carrying on normally or selling half 
your usual sale stock early.

If you carry on normally and the season turns out OK you expect a net income of $20,000 
from sales but if the season turns out dry it will cost you $10,000 in feed, lower growth and 
poor reproduction from retained stock so the net income is only $10,000. 

Lets assume, for the sake of simplicity, that if you decide to sell early and it turns out to be 
the right decision your net income will be same as if you carried on normally and that was 
the right decision. However, if you sell early and it turns out to be the wrong decision then 
you will incur a cost of $15,000 and end up with a net income of only $5000. 

So the possibilities you are facing are:

OPTION NET INCOME $ PROBABILITY

Carry on, correct decision 20,000 0.35

Carry on, incorrect decision 10,000 0.65

Change, correct decision 20,000 0.65

Change, incorrect decision 5,000 0.35

The ‘expected benefit’ of carrying on is  
(20,000 x 0.35) + (10,000 x 0.65) = $13,500.

The ‘expected benefit’ of changing is  
(20,000 x 0.65) + (5000 x 0.35) = $14,750.

So even though it would be tempting to take the risk on a smaller cost by carrying on as 
normal ($10,000 compared with $15,000) when you consider the chances of the various 
outcomes the least risky decision is still to make the change.
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The shift in odds from an assumed base of 50% to 65% doesn’t seem very great but in fact 
the change is from 50:50 to 65:35. This is from evens to about 2:1. This shift in odds is big 
enough to outweigh the difference in costs.

As this shift in odds increases, so the benefit of the change increases rapidly, For example if 
the probability of a dry season is 75% then the relative benefits in the above example would 
be $12,500 (carry on normally) and $16,250 (change).

To take a truly calculated risk you need to estimate the expected benefit, or risk, on each 
side of the alternative actions and compare them. The result might surprise you.
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Analysis of historical rainfall data is particularly useful when other seasonal 
indicators are unreliable 

For the moment historical data still provide the best means of describing the 
climatic characteristics of a location despite the evidence for global climate change

Diagrams and tables summarising historical rainfall data for 12 locations in  
western NSW 

•

•

•

Background

Historical rainfall data can provide a useful guide to the range and variability of weather 
in the medium-term future; especially at those times when the seasonal assessments 
discussed in Part 4 are unreliable. A history of 100 years or more will probably 
encompass almost the entire range that will be experienced over the next 10 years. 
While we need to be mindful of the possible effects of climate change (see below) a 
record of this length provides the best indication we have of the likely frequency and 
magnitude of extreme events, though it can not provide any real clues about when they 
might occur. 

Monthly median values provide a good description of the long-term climate at any 
location and provide a reference point for seasonal forecasts that are expressed in terms 
of probability of exceeding the median (though remember that the median for a period 
of several months is not the same as the sum of the monthly medians). Monthly medians 
are summarised for 12 locations in western NSW in Figure 3.1. 

Monthly deciles are particularly useful as they allow you to estimate the probability – the 
‘bookmaker’s odds’ – of receiving any amount of rain in any month of the year. If you feel 
inclined you might even adjust the odds slightly according to the SOI at times of the year 
when it is a good indicator (as discussed in Part 4). The tables  in this section provide 
monthly rainfall deciles, and other information, for the 12 locations shown in Figure 3.1. 
The decile values are presented as the % of years in which rainfall has been equal to or 
greater than the figure shown. At Bourke, for example, January rainfall has been equal 
to or greater than 29 mm in 40% of years. In other words there is a 40 per cent chance 
of getting 29 mm or more of rainfall in January, based on the historical record. The 
standard deviation given in the tables is a measure of the variability of rainfall from year 
to year – the higher the figure the more variable the rainfall. The standard deviation 
expressed as a percentage of the mean (called the Coefficient of Variation) is a good way 
of comparing the relative variability from month to month. 
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Figure 3.1 Median monthly rainfall for locations in western NSW
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Probabilities of monthly rainfall recorded at BOURKE POST OFFICE
Amounts of rain (mm) received or exceeded in 100%, 90% … 0% of years

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Year

Lowest on record 0 0 0 0 0 0 0 0 0 0 0 0 103

90% yrs at least 1 1 0 0 1 2 1 1 1 3 1 1 172

80% yrs at least 5 5 3 1 3 6 2 3 3 5 5 5 207

70% yrs at least 7 10 5 3 10 9 8 6 5 11 9 10 258

60% yrs at least 13 17 10 6 15 14 13 9 10 17 13 17 286

median, 50% yrs at least 24 28 18 14 21 19 18 14 13 20 21 20 338

40% yrs at least 29 37 24 21 27 27 21 18 18 27 28 34 374

30% yrs at least 40 51 37 35 41 34 28 25 27 34 35 41 419

20% yrs at least 55 68 47 47 47 45 42 36 38 41 47 51 487

10% yrs at least 95 94 101 77 62 58 54 49 51 59 83 76 583

Highest on record 206 283 224 205 196 128 169 99 106 154 159 169 856

Mean 37 41 35 28 30 27 24 20 20 27 30 32 353

Standard Deviation 48 49 48 40 32 25 26 21 21 26 33 33 152

Probabilities of monthly rainfall recorded at BREWARRINA POST OFFICE
Amounts of rain (mm) received or exceeded in 100%, 90% … 0% of years

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Year

Lowest on record 0 0 0 0 0 0 0 0 0 0 0 0 115

90% yrs at least 4 1 1 0 0 4 2 0 1 2 1 2 218

80% yrs at least 7 6 4 2 5 8 6 2 3 6 6 6 256

70% yrs at least 13 14 9 5 11 13 11 6 6 10 11 10 323

60% yrs at least 22 21 16 9 16 18 18 11 10 15 16 17 372

median, 50% yrs at least 30 31 23 13 24 23 23 16 15 21 23 22 393

40% yrs at least 39 45 32 25 30 30 29 22 19 28 31 30 422

30% yrs at least 50 60 39 36 36 42 35 26 27 37 39 47 452

20% yrs at least 80 83 63 56 51 52 45 36 42 50 52 63 559

10% yrs at least 129 123 97 86 80 74 68 57 60 68 74 82 634

Highest on record 354 324 274 304 194 192 153 97 169 220 229 206 941

Mean 51 49 39 31 32 33 30 22 25 30 33 36 410

Standard Deviation 63 54 50 42 34 31 29 23 30 31 37 38 161

Table 3.1 Monthly rainfall deciles for 12 locations across the project area. Tables have been reproduced from 
Rainman Streamflow Version 4.3 (The State of Queensland, Department of Primary Industries, June 2003)
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Probabilities of monthly rainfall recorded at BROKEN HILL (PATTON STREET)
Amounts of rain (mm) received or exceeded in 100%, 90% … 0% of years

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Year

Lowest on record 0 0 0 0 0 0 0 0 0 0 0 0 57

90% yrs at least 0 0 0 0 1 2 2 3 2 2 1 0 135

80% yrs at least 2 1 1 1 3 5 4 6 4 7 2 2 166

70% yrs at least 3 4 2 2 6 8 7 8 7 10 4 4 188

60% yrs at least 5 6 4 4 9 10 10 12 11 13 8 6 221

median, 50% yrs at least 9 10 7 7 14 15 16 17 13 16 11 9 242

40% yrs at least 16 17 13 14 21 20 20 18 16 25 16 15 258

30% yrs at least 26 25 18 20 30 25 24 24 25 32 23 19 296

20% yrs at least 37 41 30 31 40 37 31 29 33 44 31 32 319

10% yrs at least 72 73 57 45 59 46 39 41 46 56 48 61 393

Highest on record 216 112 259 219 93 149 89 91 155 129 122 180 839

Mean 23 24 19 18 23 21 19 19 20 25 20 21 254

Standard Deviation 34 30 32 28 24 22 17 16 23 24 24 31 111

Probabilities of monthly rainfall recorded at COBAR MO COMPOSITE
Amounts of rain (mm) received or exceeded in 100%, 90% … 0% of years (1881–1965 Cobar PO, 1962–2004  Cobar MO)

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Year

Lowest on record 0 0 0 0 0 0 0 0 0 0 0 0 101

90% yrs at least 3 1 0 0 1 4 2 4 3 4 3 3 183

80% yrs at least 5 4 2 2 8 8 6 10 6 8 5 8 241

70% yrs at least 7 8 5 5 11 13 11 15 9 13 10 10 272

60% yrs at least 12 14 10 8 15 17 17 17 13 20 16 17 313

median, 50% yrs at least 20 23 17 16 26 24 21 23 16 25 22 26 354

40% yrs at least 31 30 28 20 32 30 26 27 22 32 26 32 391

30% yrs at least 41 46 40 30 38 36 31 39 27 43 37 43 434

20% yrs at least 60 59 50 44 50 46 42 49 35 51 54 58 497

10% yrs at least 97 116 74 69 65 64 54 63 51 78 69 86 593

Highest on record 240 281 238 201 144 104 102 114 105 131 157 158 800

Mean 37 39 32 27 30 29 26 29 23 32 31 35 372

Standard Deviation 47 48 42 35 27 24 22 24 22 28 32 35 156
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Probabilities of monthly rainfall recorded at CONDOBOLIN POST OFFICE
Amounts of rain (mm) received or exceeded in 100%, 90% … 0% of years

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Year

Lowest on record 0 0 0 0 0 2 0 0 0 0 0 0 210

90% yrs at least 3 2 1 2 7 10 6 8 9 8 5 4 287

80% yrs at least 7 5 4 6 14 14 12 15 12 16 9 8 319

70% yrs at least 14 9 10 11 18 17 19 21 14 22 13 15 339

60% yrs at least 23 15 16 15 23 24 24 27 20 29 20 20 384

median, 50% yrs at least 31 24 22 23 27 31 32 33 27 34 29 27 424

40% yrs at least 38 40 29 30 36 37 36 37 31 44 35 35 462

30% yrs at least 50 48 39 41 47 43 42 46 35 52 45 55 523

20% yrs at least 71 68 58 54 55 51 54 55 44 64 60 68 579

10% yrs at least 96 91 88 76 76 74 71 69 66 88 79 96 641

Highest on record 255 255 254 256 138 125 111 125 121 155 127 197 904

Mean 45 39 37 35 36 36 34 36 32 42 35 40 448

Standard Deviation 49 42 45 41 28 26 24 24 24 33 30 39 144

Probabilities of monthly rainfall recorded at HAY POST OFFICE
Amounts of rain (mm) received or exceeded in 100%, 90% … 0% of years

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Year

Lowest on record 0 0 0 0 0 2 1 0 1 0 0 0 157

90% yrs at least 1 1 0 2 7 9 7 9 8 9 3 2 221

80% yrs at least 3 2 2 6 13 17 13 15 11 13 7 4 268

70% yrs at least 7 6 7 9 17 21 17 20 17 18 11 7 290

60% yrs at least 11 9 13 13 23 26 22 25 22 23 13 10 333

median, 50% yrs at least 14 17 19 21 31 31 28 29 29 28 18 15 363

40% yrs at least 22 24 24 27 37 36 34 34 33 31 22 20 389

30% yrs at least 33 32 32 35 44 47 39 42 38 42 27 29 416

20% yrs at least 48 43 42 48 53 56 45 48 43 63 38 42 450

10% yrs at least 69 71 71 72 68 68 59 61 62 80 49 67 490

Highest on record 191 204 200 151 134 116 101 108 106 150 152 152 837

Mean 27 28 29 30 36 36 31 33 31 36 24 26 369

Standard Deviation 32 36 37 31 29 23 22 20 22 30 25 30 127
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Probabilities of monthly rainfall recorded at HILLSTON POST OFFICE
Amounts of rain (mm) received or exceeded in 100%, 90% … 0% of years

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Year

Lowest on record 0 0 0 0 0 1 0 0 0 0 0 0 102

90% yrs at least 1 0 0 1 3 6 5 6 8 6 3 3 218

80% yrs at least 4 2 4 4 10 11 10 13 11 12 5 6 264

70% yrs at least 8 5 5 9 16 18 16 18 16 16 8 10 305

60% yrs at least 13 12 11 13 20 25 21 25 19 24 13 15 330

median, 50% yrs at least 17 17 16 16 26 31 27 30 24 31 20 19 358

40% yrs at least 24 21 24 26 35 38 32 36 28 36 28 27 393

30% yrs at least 31 30 39 35 45 46 39 42 32 46 34 40 421

20% yrs at least 52 43 59 47 56 54 50 50 37 55 48 52 475

10% yrs at least 83 73 88 65 74 62 61 60 49 70 63 73 533

Highest on record 213 184 218 182 106 123 103 84 151 128 149 107 712

Mean 31 28 32 28 33 34 30 31 28 36 27 29 370

Standard Deviation 39 35 41 32 26 24 23 20 21 28 27 27 126

Probabilities of monthly rainfall recorded at IVANHOE POST OFFICE
Amounts of rain (mm) received or exceeded in 100%, 90% … 0% of years

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Year

Lowest on record 0 0 0 0 0 0 0 0 0 0 0 0 69

90% yrs at least 1 0 0 0 1 4 3 3 4 5 1 1 163

80% yrs at least 2 2 2 2 7 9 6 7 7 10 3 3 208

70% yrs at least 5 5 6 4 10 13 11 11 9 13 6 7 232

60% yrs at least 8 8 10 8 14 18 14 17 13 18 9 11 257

median, 50% yrs at least 14 11 16 11 22 22 17 21 18 20 15 13 290

40% yrs at least 18 19 21 17 31 27 23 25 21 27 20 18 323

30% yrs at least 30 32 27 22 37 31 27 30 25 35 29 33 349

20% yrs at least 48 46 39 28 43 42 35 41 31 45 41 47 378

10% yrs at least 80 76 73 46 59 57 50 53 49 63 58 74 471

Highest on record 210 217 187 179 124 144 108 71 95 132 120 151 880

Mean 29 27 28 19 27 26 22 24 22 28 23 27 305

Standard Deviation 41 35 37 26 24 22 19 18 20 25 25 32 129
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Probabilities of monthly rainfall recorded at TIBOOBURRA POST OFFICE
Amounts of rain (mm) received or exceeded in 100%, 90% … 0% of years

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Year

Lowest on record 0 0 0 0 0 0 0 0 0 0 0 0 48

90% yrs at least 0 0 0 0 0 0 0 0 0 0 0 0 97

80% yrs at least 1 1 0 0 0 1 0 1 0 2 1 2 126

70% yrs at least 3 3 1 0 3 3 2 2 1 3 3 4 146

60% yrs at least 5 7 3 2 5 5 4 4 3 5 5 7 165

median, 50% yrs at least 9 12 6 5 9 8 9 6 6 9 8 11 201

40% yrs at least 15 21 11 8 15 13 11 8 9 14 12 18 223

30% yrs at least 29 26 18 16 25 21 18 14 14 20 16 25 281

20% yrs at least 45 45 38 31 33 30 30 22 21 34 27 37 322

10% yrs at least 78 79 61 58 45 42 44 28 33 52 46 58 393

Highest on record 385 178 398 125 95 127 92 59 140 110 87 124 757

Mean 29 29 24 16 18 17 16 11 12 18 15 21 228

Standard Deviation 51 43 50 25 23 21 21 13 19 22 19 26 129

Probabilities of monthly rainfall recorded at WALGETT POST OFFICE
Amounts of rain (mm) received or exceeded in 100%, 90% … 0% of years

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Year

Lowest on record 0 0 0 0 0 0 0 0 0 0 0 0 172

90% yrs at least 10 5 1 1 1 5 3 2 2 4 4 4 267

80% yrs at least 17 11 5 4 7 10 8 5 6 13 11 11 334

70% yrs at least 27 18 11 8 14 15 13 12 10 20 16 17 365

60% yrs at least 34 26 19 14 22 20 18 17 14 25 23 25 408

median, 50% yrs at least 45 38 28 23 31 28 22 23 19 29 31 35 491

40% yrs at least 64 50 43 30 41 34 32 27 23 35 38 43 521

30% yrs at least 76 63 52 40 53 43 44 32 32 42 49 54 554

20% yrs at least 98 95 65 53 64 59 56 42 42 58 59 67 609

10% yrs at least 148 139 90 87 95 82 73 66 59 82 79 81 673

Highest on record 345 239 216 233 182 125 178 137 191 231 177 201 921

Mean 64 56 40 34 40 35 33 29 27 38 39 41 476

Standard Deviation 60 55 40 40 38 29 31 28 28 35 36 34 159
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Probabilities of monthly rainfall recorded at WENTWORTH POST OFFICE
Amounts of rain (mm) received or exceeded in 100%, 90% … 0% of years

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Year

Lowest on record 0 0 0 0 0 0 1 0 0 0 0 0 104

90% yrs at least 0 0 0 0 4 4 6 5 6 4 2 1 182

80% yrs at least 2 1 1 2 7 9 11 9 9 10 5 3 215

70% yrs at least 4 3 4 5 11 13 13 14 14 12 9 6 240

60% yrs at least 8 6 6 7 17 18 17 18 19 17 12 8 262

median, 50% yrs at least 11 9 10 12 24 25 21 23 22 20 15 12 278

40% yrs at least 17 16 15 16 29 30 27 31 27 27 20 16 301

30% yrs at least 25 23 20 21 34 34 31 35 31 32 28 25 320

20% yrs at least 34 39 30 26 43 38 35 42 38 42 40 33 347

10% yrs at least 60 57 53 39 69 61 48 50 55 62 56 52 395

Highest on record 106 222 145 118 150 90 85 92 109 121 107 198 705

Mean 21 22 19 18 28 27 24 26 27 28 24 21 287

Standard Deviation 25 32 26 21 25 21 16 18 21 25 23 27 100

Probabilities of monthly rainfall recorded at WILCANNIA POST OFFICE
Amounts of rain (mm) received or exceeded in 100%, 90% … 0% of years

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Year

Lowest on record 0 0 0 0 0 0 0 0 0 0 0 0 67

90% yrs at least 0 0 0 0 0 2 1 1 2 1 0 0 133

80% yrs at least 1 1 1 1 4 5 3 3 3 5 2 2 166

70% yrs at least 3 4 3 2 9 8 6 6 5 10 4 4 183

60% yrs at least 6 6 5 4 13 11 10 10 7 14 8 7 213

median, 50% yrs at least 11 14 9 7 19 17 14 13 10 18 12 11 251

40% yrs at least 15 20 16 13 25 22 18 18 14 21 19 15 275

30% yrs at least 23 28 21 19 34 27 22 22 18 30 26 28 298

20% yrs at least 39 43 34 27 43 36 29 28 30 42 33 44 354

10% yrs at least 68 80 45 53 53 49 44 43 38 67 48 71 407

Highest on record 236 185 325 181 113 102 84 84 86 126 95 252 680

Mean 25 26 23 28 24 22 18 18 16 26 20 26 261

Standard Deviation 40 34 43 25 22 20 17 18 17 25 22 40 117
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A comment on climate change 

There is increasing evidence that the global climate is in a state of rapid change, influenced 
strongly by ‘greenhouse’ gasses produced by human activity. These changes are likely to 
continue for at least the next 100 years.

The result has been rapidly increasing temperatures and, as discussed in Part 1, temperature 
strongly influences the processes that create rainfall, as well as evaporation and the 
biological activity of plants and animals. This means that climate change needs to be 
considered when making long-term plans (ten years or more) as future temperature and 
rainfall conditions may vary from the ranges experienced in the past. Nevertheless, for the 
moment, the historical record provides the best means we have of describing the climatic 
characteristics of a location. Managing the impact of climatic variability will continue to be 
essential for sustainable business practice. Informed analysis and use of historical data will 
be an essential component of this management. 
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