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Under the Water Act 2007, the Bureau of Meteorology has responsibility for the annual publication of 
the National Water Account. Applying the rigour and principles of financial accounting to water 
resources, the National Water Account gives detailed insight into Australia’s water situation for the 
previous financial year for eleven nationally significant water management regions. These eleven 
regions represent approximately 80 percent of Australia’s total water use and more than 75 percent of 
its population. 
 
The National Water Account presents water information in a consistent manner that is transparent and 
reliable. This allows information to be compared nationally and across time, providing insights into 
surface and ground water availability including stores and flows; water rights, use and trading; and 
water extracted and managed for economic, social, cultural and environmental benefits. Underpinning 
this information, are the prevailing climatic conditions including the climate drivers; rainfall; and 
evapotranspiration. 
 
The National Water Account, covering the 2016-17 financial year, is currently being prepared. This 
represents the eighth in the annual series and provides a bank of National Water Accounts that can be 
used to assess water use and management under different climatic conditions in different parts of 
Australia. The perspective provided by this assessment can then be used to provide foresight into how 
best to manage water resources in both urban and rural regions under future climatic conditions. This 
is demonstrated using and comparing the Perth and Melbourne region accounts. 

1. INTRODUCTION 

 
Australia has one of the most variable climates in the world – frequently lurching from drought to flood 
and back. This was never more the case than in the early 2000s, during the Millennium drought, when 
rainfalls across Australia, but in particular in the eastern states were very much below average or the 
lowest on record as shown in Figure 1a by the rainfall deciles for the period from 1 January 2002 to 31 
December 2006. The very low rainfalls during this period affected the volume of water stored within 
dams, with many storages – in both urban and rural areas – reaching their lowest recorded levels as 
shown in Figure 1b. (The storage levels shown in Figure 1b for the urban areas are based on the 
storages that provide water supply to the capital cities shown rather than the National Water Account 
regions.) 
 



 

In response to the crisis over water security, the then Australian Prime Minister, John Howard, 
established A National Plan for Water Security that included ‘expanding the role of the Bureau of 
Meteorology to provide the water data necessary for good decision making by governments and 
industry’. An integral component of the Bureau of Meteorology’s (the Bureau’s) expanded role was the 
responsibility to ‘annually publish the National Water Account in a form readily accessible by the public 
(Water Act, 2007). 
 

I  
 
Figure 1a Historic low rainfalls (2002 to 2006) Figure 1b Historic low storage levels observed 

 during 2002 to 2006 
Source: Bureau of Meteorology 

 
In compliance with this responsibility, since 2009 the Bureau has published a pilot account and seven 
annual National Water Accounts and is currently preparing the eighth National Water Account for the 
2016-2017 financial year.  

2. OBJECTIVE OF THE NATIONAL WATER ACCOUNT 

In 2006, it was recognized that there are many types of water accounts produced by a variety of 
Australian businesses and government organisations, from river catchment geographic regions to river 
basins, states and territories that provide water management information that is tailored to a local 
perspective. However, these water accounts were unable to provide answers at a national level to 
questions such as: 
 

• How much water is available? 
• What is the water availability outlook? 
• How much water is being traded? 
• How much water is being allocated? 
• Who is entitled to use water and how much are they using? 
• How much is the water in our rivers and aquifers changing? 
• How much water is being lost to evaporation and leakage? 
• How much water is being made available to the environment? 

 
The objective of the annual National Water Account is to provide a detailed insight into the 
management of Australia’s water resources at the national and regional scale by disclosing 
information on the total water resource, the volume of water available for abstraction; the rights to 
abstract water and the actual abstraction of water for economic, social, cultural and environmental 
benefit across Australia. This is achieved by presenting information that is nationally consistent and 
comparable and transparent about the source and quality of the data.  



 

3. PROVIDING WATER INFORMATION ACROSS SPATIAL SCALES 

The National Water Account provides a detailed insight into the management of Australia’s water 
resources at a national and regional scale. The information it provides enables: 
 

• emerging trends in water resource management to be identified at a national scale by 
highlighting broad findings across the ten regions for a particular water year 

• comparisons to be made at regional and national levels of water supply and use in preceding 
years. Moliere and Fiddes (2015) provides an example of this application 

• comparisons to be made of sources of urban water supply for the six major major metropolitan 
areas of Australia as shown in Figure 2 

 

 
 

Figure 2 Urban water sources and supply for financial years 2011-12 to 2016-17 
 

• answers to be provided for the questions listed in Section 2 that were unable to be answered 
at a national level in Australia in 2006 

• information to be provided to answer broader questions at a national level including: 
o The proportion of recycled water as a source of urban water for each capital city; 
o Urban utilities water availability and water use over the past five years compared 

between cities; 
o Irrigator entitlements and water availability across Australia during previous financial 

years; 
o Water trading activity across Australia; 
o The balance between environmental and non-environmental water across Australia. 

• a historical perspective to be provided so that in the future when Australia moves into drought 
or flood conditions, water resource managers are better informed in their decision making. 



 

4. PROVIDING WATER INFORMATION ACROSS TEMPORAL SCALES 

In addition to providing water information at a national and regional scale, the National Water Account 
is also able to provide information to water resources managers across all timescales shown in 
Figure 3. The Perth and Melbourne regions of the National Water Account will be used as examples to 
show how the information provided by the National Water Account provides: 
 

• Perspective – by providing information on how water has been used and managed over the 
bank of eight National Water Accounts that currently exist and which will be added to with 
each successive years accounts. 

• Situational Awareness – by providing detailed information for the previous financial year on 
the volume of surface and groundwater water available for abstraction; how much water was 
abstracted; the volume of abstracted water that was used for economic, social, cultural and 
environmental purposes; and the volume of water that is available for the coming financial 
year 

• Foresight – the National Water Account enables water resource managers to take information 
on future seasonal climate outlooks and climate change predictions and make decisions that 
are informed by the effectiveness or ineffectiveness of decisions made during periods when 
similar climatic conditions prevailed. These decisions can then be tempered to take into 
consideration factors that are different from previously. 

 
 
 

 
 
 

Figure 3 Water Information across All Timescales 

4.1. Perspective 

The bank of National Water Accounts that is now available enables comparisons to be made across 
years for both individual regions and also across regions. 
 
Figure 2 provides a visual comparison that shows how much each of the urban region has depended 
over the past six years on obtaining their urban water supply from surface water; ground water; inter-
region transfers; and desalinated water. It also shows how the Perth is becoming less dependent on 
surface water and depending more on groundwater and desalinated water for its urban water supply. 
In comparison, it shows that the Canberra region is almost solely dependent on surface water while 
the Sydney region has only used desalinated water once in the past six years. 
 
Tables 1 and 2 show more detailed historic information for the Melbourne and Perth regions 
respectively, showing information for the past seven financial years on the percentage full of the 
surface water storages and the total rainfall (compared to the long term Mean Annual Rainfall – MAR). 
For the Melbourne region, it can be seen that the water storages fluctuated between 60 and 80 
percent full while the rainfall was above average for four of the seven years and below average for the 
remaining three years. 
 
In comparison, for the Perth region, the maximum volume in the water storages over the past seven 
years was only 41 percent full and only one year had rainfall above the mean annual rainfall. 



 

4.2. Present 

The values provided in Tables 1 and 2 for the 2016-17 financial year provide water information for the 
present.  
 
For the Perth region, 
 

• Unusually high summer rainfall lead to the highest annual rainfall in three years, however, this 
was still below the long-term mean annual rainfall;	   

• Water storage volumes increased from 31% full at the end of the 2015-16 financial year to 
35% full at the end of 2016-17; 

• The volume of desalinated water supplied increased for the sixth consecutive year and 
provided more than half of the urban water supply. 

 
In the Melbourne region, 
 

• Total annual rainfall was the highest in five years and above the long-term average; 
• Heavy rainfalls and high streamflows during September and October 2016 increased water 

storage volumes from 60% full at the end of the 2015-16 financial year to 64% full at the end 
of 2016-17; 

• The increase in the Melbourne region's surface water availability, together with water supply 
for the Wonthaggi Desalination Plant for the first time, resulted in the inter-region transfers 
from the Thomson Reservoir being the lowest in four years. 

4.3. Future 

The final row in Tables 1 and 2 provide details on the climate drivers that influenced the water 
availability; abstractions; and reliance on climate resilient water sources for the Melbourne and Perth 
regions for the past seven financial years. 
 
The influence of the strong 2010-12 La Niña event is evident in the Melbourne Region by the very 
much above average rainfalls in 2010-2011 and above average rainfalls in 2011-12 and the increased 
storage volumes. In contrast, the strong El Niño event during 2015-16 resulted in the lowest total 
rainfall and storage volumes across the seven years; the highest dependence on inter-region transfer 
from Thomson Dam; and contributed to the first order for water from the Wonthaggi Desalination Plant 
being placed for the 2016-17 financial year. 
 
In the Perth region, the strong El Niño conditions and positive phase of the IOD in the 2015-16 
financial year resulted in reduced rainfall; a decrease in the volume in the water storages and an 
increased dependence on groundwater and desalinated water. In contrast, the 2016-17 financial year, 
which was influenced in the first five months by a negative IOD phase, resulted in an increase in both 
rainfall and storage volumes. 
 
This information on past climate drivers and how they affected the management of water resources in 
both the past and present can be used to inform future decisions. The insight provided on the state of 
water resources under various climate conditions in the past, can be used in conjunction with seasonal 
climate outlooks and future climate change scenarios to make better decisions on the longer term 
management of water resources including the augmentation of existing infrastructure; the 
supplementing of climate dependent water supplies with climate resistant water sources; and the 
development of policies to ensure the equitable sharing of water resources under a changing climate. 
 
For example, from Tables 1 and 2 show the reductions in rainfall and drop in storage levels for the 
Melbourne and Perth regions during the 2014-15 and 2015-16 financial years when a strong El Niño 
event persisted. In the future, when the El Niño–Southern Oscillation (ENSO) outlook is for an El Niño 
events, the effectiveness of the management of water resources during these years can be reviewed 
in order to assess what changes to management practices could be made.  
 



 

Although other sources of information will obviously need to be taken into consideration in informing 
future water resources management decision, the availability of consistent, transparent and reliable 
water information from the bank of National Water Accounts will be an important source of water 
information. 

 
 

Table 1 – Melbourne region 
 
	  
	  

2010-‐11	   2011-‐12	   2012-‐13	   2013-‐14	   2014-‐15	   2015-‐16	   2016-‐17	  

Storages	  %	   78	   80	   68	   68	   61	   60	   64	  
Rainfall	  mm	  
(MAR	  857	  mm)	  

1210	   1008	   726	   845	   696	   695	   864	  

Urban	  water	  supply	   	   	   	   	   	   	   	  
Surface	  water	  %	   94	   99	   93	   67	   64	   44	   69	  
Groundwater	  %	   <1	   0	   <1	   <1	   <1	   <1	   <1	  
Inter-‐region	  transfer	  %	   5.7	   <1	   6.4	   32	   35	   55	   20	  
Desalinated	  water	  %	   0	   0	   0	   0	   0	   0	   10.5	  
Climate	  influences	  
	  
Indian	  Ocean	  Dipole	  
(IOD)	  
El	  Niño-‐Southern	  
Oscillation	  (ENSO)	  
	  

The	  2010–
11	  peak	  of	  
the	  2010-‐
12	  La	  Niña	  
event	  was	  
one	  of	  the	  
strongest	  
on	  record.	  	  

The	  2011–
12	  peak	  of	  
the	  2010-‐
12	  La	  Niña	  
event	  was	  
weaker,	  
but	  still	  of	  
moderate	  
strength.	  
	  

There	  
were	  no	  
strong	  
influences	  
from	  
large-‐scale	  
drivers	  

A	  short-‐
lived	  
negative	  
IOD	  event	  
decayed	  
at	  the	  
start	  of	  
the	  year.	  
The	  ENSO	  
was	  also	  
neutral	  for	  
most	  of	  
the	  year.	  
	  

Persistent	  
near	  El	  
Niño	  
conditions	  
existed	  
from	  late-‐
2014.	  An	  El	  
Niño	  event	  
was	  
declared	  in	  
May	  2015.	  	  

A	  strong	  	  
El	  Niño	  
event	  
existed	  for	  
most	  of	  
the	  year.	  A	  
strong	  
negative	  
phase	  of	  
the	  IOD	  
developed	  
in	  May–
June.	  	  

A	  negative	  
IOD	  phase	  
influenced	  
the	  climate	  
in	  July-‐
October	  
2016.	  

 
 

Table 2 – Perth region 
 
	  
	  

2010-‐11	   2011-‐12	   2012-‐13	   2013-‐14	   2014-‐15	   2015-‐16	   2016-‐17	  

Storages	  %	   24	   35	   32	   41	   40	   31	   35	  
Rainfall	  mm	  	  	  
(MAR	  788	  	  mm)	  

502	   805	   586	   777	   614	   649	   696	  

Urban	  water	  supply	   	   	   	   	   	   	   	  
Surface	  water%	   23.4	   15.9	   16.4	   17	   16.3	   6.7	   0	  
Groundwater	  %	   57.8	   55.7	   49.1	   43.1	   42	   46	   48	  
Inter-‐region	  transfer	  %	   <1	   <1	   <1	   <1	   <1	   <1	   <1	  
Desalinated	  water	  %	   18.1	   27.8	   33.7	   39.1	   41	   46.6	   51.4	  
Climate	  influences	  
	  
Indian	  Ocean	  Dipole	  
(IOD)	  
El	  Niño-‐Southern	  
Oscillation	  (ENSO)	  
	  

There	  
were	  no	  
strong	  
influences	  
from	  
large-‐scale	  
drivers	  

There	  
were	  no	  
strong	  
influences	  
from	  
large-‐scale	  
drivers	  

There	  
were	  no	  
strong	  
influences	  
from	  
large-‐scale	  
drivers	  

A	  short-‐
lived	  
negative	  
IOD	  
decayed	  
at	  the	  
start	  of	  
the	  year.	  
The	  ENSO	  
was	  
neutral	  for	  

Persistent	  
near	  El	  
Niño	  
conditions	  
existed	  
from	  late-‐
2014.	  An	  El	  
Niño	  event	  
was	  
declared	  in	  
May	  2015.	  

Strong	  El	  
Niño	  condi
tions	  and	  
a	  positive	  
phase	  of	  
the	  IOD	  
persisted	  
for	  most	  
of	  the	  
year.	  

In	  the	  first	  
five	  
months	  of	  
the	  year,	  a	  
negative	  
(IOD)	  
phase	  
persisted.	  



 

most	  of	  
the	  year.	  

5. CONCLUSIONS 

The Bureau of Meteorology is currently preparing the 2017 National Water Account, covering the 
2016-17 year. This represents the eighth in the annual series and provides a bank of National Water 
Accounts that provide consistent and comparable information on surface and ground water availability; 
water rights, use and trading; and water extracted and managed for economic, social, cultural and 
environmental benefits under a range of climate drivers. This information can be used to inform 
decisions on the management of water resources under future climate conditions in both the short and 
longer term. 
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