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Environmental intelligence  

needs for tomorrow 



Workshop questions 

• Are we getting close to integrating water and climate prediction? 

 

• With ground networks in decline, can satellites meet our needs?  

 

• How well can we trust our models, and how can we be sure?  

 

• What new water and climate information should we be developing?  

 

• Is Australia’s data and model infrastructure ready for the future? 

 

• Have we reached the limits of what can be forecast?  



1. Judgments of adequacy are 
context sensitive 



ENVIRONMENTAL INTELLIGENCE 

Conclusions drawn from environmental 
observations and models to guide 

decisions and actions by governments, 
businesses and individuals. 

Safety 

Sustainability 

Well-being 

Prosperity 



Dimensions of Environmental Intelligence 

Observe Model Forecast Inform Warn 

Information from environmental data and models to inform decisions 



2. History proves we have 
poor foresight 



“To be sure, when the number of factors 
coming into play in a phenomenological 
complex is too large, scientific method in 
most cases fails us. One need only think 
of the weather, in which case the 
prediction even for a few days ahead is 
impossible.”  

Albert Einstein 
Science and Religion (1941). 



Progress in numerical weather prediction 
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How progress is forged 
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3. Observations are key 





OZONE SATELLITE WINDS 

SYNOPS AND SHIPS BUOYS RADIOSONDES 

PILOTS AND PROFILERS AIRCRAFT 

IR AND MW SOUNDERS 

WATER-VAPOUR RADIANCES SSM/I 

SCATTEROMETER 

Data sources for weather prediction 



Impact of satellite observations on NWP skill 

NO SAT 

SAT 

3 days 



Himawari-8 

• 3x spectral channels 

 

• 4x spatial resolution 

 

• 6x temporal frequency 

 

… compared to the current 
generation satellite MTSAT 



Ground ‘truth’ 

Argo floats Hydrometric and climate monitoring 



Novel observations: Future shock? 

Weather telematics  

(1500 vehicles > 27Bn points per year) 
RainCars 



4. Advances in hydrology will 
continue to be dependent on 
improvements in meteorology 



Episodic events 

 

Satellite loop 
27 Feb – 5 Mar, 2012 
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7-day rainfall totals 

New rainfall records 

(NB: 108k GL fell on MDB) 



Quantitative Precipitation Forecasting 

Radar NWP Nowcast 



Climate variability  



The millennium drought 

SPRING 2006 



The big wet: back-to-back La Niña events 

Rainfall deciles: 2010-11            Rainfall deciles: 2011-12  



Record flooding ensues 

River Conditions: 2010-11              River Conditions: 2011-12  



Drought conditions return 



 

Seasonal Forecasting: Much room for improvement  
 



1. With regional variation (almost all glaciers worldwide losing mass but some gaining) but overall net loss. 

2. With regional variation (large loss in the Arctic, small net gain in the Antarctic) but overall net loss. 

Global mean temperature 

has risen by 0.85˚C from 

1880 to 2012. 

 

The amount of heat stored 

in the global oceans has 

risen, and global mean sea 

level has increased 225 mm 

from 1880 to 2012. 

Changes in the global climate system 

 



Land and sea surface temperatures anomalies 



Assessing water security under climate change 

• Future climate change scenarios span 

quite a range 

 

• GCMs skillful at simulating temperature, 

but less good at rainfall 

 

• Can plan for the worst case, but 

expensive 

 

• Water planners need to adopt a risk 

based approach  
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High certainty 

CO2 

emissions 

Specific localised 

impacts 

Carbon 

cycle 

Global climate 

sensitivity-change 

Continental scale 

climate change 

Regional climate 

change 

Certainty in some metrics Informed guess 

The uncertainty cascade 
The more localised and specific impacts are the least certain ones … 

 



5. The last few years have 
been very productive 



NEII WaterML 2.0 



Climate data on tap 



Water Data Online Australian Groundwater Explorer 

Hydrometric and hydrogeologic data on tap 



Geofabric Water Observations from Space (GA) 

Spatial data on tap 



National reporting on water 

Australian Water Resource 

Assessments 
National Water Account Sustainable Yields Assessments 



Catchment and river modelling with Source 



Dashboards 

Climate Resilient Water Sources Water Storage 



Reference climate and streamflow series 

Hydrologic Reference Stations (221) ACORN-SAT (112) 



• Released July 2013 

 

• Based on a more extensive dataset 

• nearly 30 years’ additional rainfall 

data  

• 2300 extra rainfall stations 

 

• Combined contemporary statistical 

analyses and techniques with an 

expanded rainfall database 

 

• Provides better estimates 

 

New Intensity-Frequency Duration Design Rainfalls 



Operational Short-term Streamflow Forecasts 

• Short-term streamflow forecasts, to 7 days 

• Updated daily 

• Targeted at river and storage operations  

• Useful for ‘heads up’ flood guidance 

 

• 20 catchments in system so far 

• 60 catchment by end of this year 

• Now available to registered users 

• Public release in June 2015 

  



Operational Seasonal Streamflow  

Forecasts 

• 3 months ahead, updated every month 

 

• 74 locations in 32 river basins 



Operational, daily continental water balance model 



6. We have great foundations 
and thus great opportunities 



Collaboration: Essential for future success 



ENVIRONMENTAL INTELLIGENCE 

Conclusions drawn from environmental 
observations and models to guide 

decisions and actions by governments, 
businesses and individuals. 

Safety 

Sustainability 

Well-being 

Prosperity 



Thank you 

Any questions? 


