
• Warnings and forecasts in a timely, reliable and 
comprehensive manner - ensuring the safety of 
life, the protection of property and the well-being 
of their nations’ citizens; and

PUBLIC WEATHER SERVICES

• Forecasts and other information on weather-
and climate-related events that are a vital 
component in the decision making processes for 
many weather-sensitive sectors, as well as for 
disaster management. 



Water Management -The need for reform

• Continually increasing demand;

• Insecure urban water supplies;

• Reduced certainty to water entitlements � increased 
investment exposure;

• Immature water planning – including  for environmental 
needs;

• Gaps in knowledge 

�Deficiencies in measurement, metering, accounting;



The need for reform….

• Underdeveloped markets; 

• Lack of consistent standards;

• Entrenched tensions between production and 
environmental users; and

• Disparate progress in water reform below the 
national level (e.g. local, regional levels).



Water Management Objectives

• Secure access to entitlements

• Statutory based water planning

• Provision for environmental and other public 
benefit outcomes

• Environmentally sustainable levels of extraction 

• Removal of barriers to trade – facilitate market 
development



Water Management Objectives … 
continued

• Clarity around the allocation of risk

• Water accounting to meet information needs of 
planning, monitoring, trade, environment

• Enhanced urban and rural water use efficiency

• Recognition of connectivity between surface and 
ground water

• Addressing future adjustment pressures on 
communities
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The Hydrological Model
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Climate Averages
Affect evapotranspiration and rain interpolation

Source: Splines surfaces fitted to long-term climate data (John Leathwick, Landcare 
Research Ltd, Hamilton)



Daily Rainfall
• Interpolated dynamically from daily gauge station data
• Weighted by distance from stations and mean annual rainfall

Source:  Daily gauge station data (NIWA and TDC) and Mean Annual
Rainfall surface



Results – Simulated 
Hydrograph



Results – Hydrograph Comparison

Hydromodel
Measured



Climate is a fundamental driver of the water cycle. 
It determines how much water is available (supply) and how 
much water we need (demand) in the short and long term.
In the short and medium term, weather patterns determine 
variability in water supply and demand on a day-to-day and 
season-to-season basis – the weather one year may be 
drier or wetter than the last.

In the long term climate, that is the average of the weather 
over a period, differs from decade to decade. This alters our 
perception of what we regard as the normal climate. In eastern 
Australia the period from 1900 to 1940 was generally drier, 
while the period from 1940 to 1980 was generally wetter. 
In recent decades it has been generally drier.

CLIMATE DETERMINES WATER SUPPLY



EVAPOTRANSPIRATION



Warragamba Catchment
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IMPROVED 
WATER USE 
EFFICIENCY 

URBAN 
AREAS



Outdoor Water Conservation

The importance of water conservation in Vancouver was 
emphasized when the City experienced water shortages in the 

summers of 1990, 1992 and 2003. 
The average household water demand can more than double 

during the summer with approximately 40% of the total water being 
used for lawn sprinkling.





BENEFITS OF WEATHER INFORMATION

The model uses daily rainfall depth, maximum daily temperature and 
monthly average daily exhouse water use to simulate daily exhouse
water use. Exhouse water use is shown to be most likely on days 
without rain. On days without rain the volume of water used is 
influenced by normal water use habits and temperature. There is 
also a small probability of exhouse water use on days with rainfall; 
however, the volume of water used is limited by the depth of rainfall. 
When the rainfall depth is large there is no exhouse water use for 
several days regardless of rainfall.

A reliable daily exhouse water use model for the Lower Hunter Region 
has been developed that will improve assessment of demand 
reduction strategies and allow optimum use of rainwater, stormwater 
and wastewater as an urban water supply augmentation strategy of
the future.







IMPROVED WATER USE 
EFFICIENCY 

IRRIGATION AREAS



• One of the main benefits identified is in avoiding 
waterlogging situations and maintaining crop quality.

• Maintenance of crop quality was also identified as a 
major issue, rather than water savings.

• Short-term forecasting works best on farms with 
water-on-demand, rather than farms with prior water 
ordering arrangements. 

Under-watering for example, can lead to: 
Loss in market value through yield reduction 
Reduction in fruit size and quality.

Whereas over-watering can cause: 
Unwanted vegetative growth 
Losses of valuable water to the watertable and run off 
Increased operational costs (labour and pumping) 
Leaching of nutrients 
Downgraded product quality and reduced yield.

BENEFITS OF TAKING ACCOUNT OF PREDICTED 
RAINFALL EVENTS IN SCHEDULING IRRIGATION



The best results were obtained when water demand and maximum
temperature variables from the two previous days were 
used as input data. 

J. Irrig. and Drain. Engrg., Volume 129, Issue 6, pp. 422-431
(November/December 2003) 

DEMAND FORECASTING FOR IRRIGATION WATER 
DISTRIBUTION SYSTEMS 



Algae occurs naturally in the water supply. 
During warm weather, algae grows rapidly and has an 
unpleasant affect on the taste and odour of drinking water. 
While the taste is unpleasant, the water is still safe for 
drinking and cooking purposes. Copper sulphate can be
applied in the reservoirs to help control algae 
growth and improve the taste of drinking water. 
We apply copper sulphate in a manner which complies 
with all environmental and health standards.

ALGAE GROWTH



The Palmer Index (more properly called the Palmer Drought Severity Index) 
was developed by Wayne Palmer of the U.S. Weather Bureau (now the 
National Weather Service) in the 1960's and uses temperature and
rainfall information in a formula to determine dryness. It has become 
the semi-official drought index. 
The Palmer Index is most effective in determining long term drought
—-a matter of several months—-and is not as good with short-term 
forecasts (a matter of weeks). It uses a 0 as normal, and 
drought is shown in terms of minus numbers; for example, 
minus 2 is moderate drought, minus 3 is severe drought, and 
minus 4 is extreme drought. 
The Palmer Index can also reflect excess rain using a corresponding 
level reflected by plus figures; i.e., 0 is normal, plus 2 is moderate rainfall, etc. 
The advantage of the Palmer Index is that it is standardized to local climate, 
so it can be applied to any part of the country to demonstrate relative drought 
or rainfall conditions. The negative is that it is not as good for short term forecasts, 
and is not particularly useful in calculating supplies of water locked up in snow, 
so it works best east of the Continental Divide. 

WHAT IS THE PALMER INDEX?





CLIMATE CHANGE



Climate Change Challenges 

1. Urban water supply
• Some major cities facing water supply challenges

• Climate change forecasts will be key inputs to the 
public debates to settle these cities’ plans

• Must enable evidence based policy formulation



Challenges

2. Irrigated agriculture
• Accounts for the majority of water consumption
• Possible reductions in rainfall and runoff Possible 

changes in variability

3. Natural resource management
• Groundwater:  increased demand likely as runoff 

declines
• Minimising negative impacts on water-dependent 

ecosystems
• Maximising opportunities – including counterseasonal
• Salinity: perhaps mixed effects



Impacts of climate change

• Uncertain impacts:  Uncertainties around 
climate change and its impact on communities

• Differential impacts:  Impacts on sectors of the 
economy and communities differ

• More certainty and regional definition required 
for decision making to help identify risks and 
opportunities from regional changes to seasons 
and climate



Water management needs from 
forecasters

• Improved certainty
• Improved regionalisation
• Capacity to focus on hot spots
• Climate – seasons – weather

- greater focus on seasons?
• More even forecasting quality 
• Accessibility for range of users
• Help for the layman - “science explained”
• Analysis as well as data
• Knowledge management



IMPROVED FLOOD 
FORECASTING



Hydrological Forecast Modelling
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Real-Time Data Collection

• Technologies
– Radio telemetry (event-

reporting)
– Polled telemetry 

(telephone, satellite)
– Other Bureau (AWS)
– Inter-agency transfer 

(Internet)

• Activities
– Network design
– Equipment selection
– Installation



Catchment Specific Rainfall 
Forecasts



Technical Improvements
Web Products

•Maps and data bulletins
•Updated hourly – daily

Modelling
•Spatially distributed, event-
based
•National system - scaleable

Hydromet Inputs
•Quantitative radar rain
•NWP, QPF













IMPROVED SEASONAL 
OUTLOOKS



Seasonal Rainfall Outlook



Seasonal Temperature Outlook



A National Production Monitoring System

INFORMATION PROVIDERS

Climate & resource
condition

Model
results

Measured
production

INFORMATION TYPES

National Production Monitoring System
INTERNET SITEINTERNET SITEINTERNET SITEINTERNET SITE

(monitoring outputs)

DECISION MAKERS AND STAKEHOLDERS


