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Who are we?
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C

at
ch

m
en

ts

St
re

am
 n

et
w

or
ks

 

R
eg

io
na

lis
at

io
n

Hydroclimatology

Forecasting and Design

Mathematical Modeling

Humanitarian Eng.

Water Resources at UNSW
- ranked 5th globally
- ranked 1st in Australia
- highest ranking discipline at 

UNSW



What can we do to reduce their impact, 
given 21st century problems, 
technology and knowledge?

Floods and droughts– hazards with 
significant impacts that we face year 

after year



UNSW and Floods



UNSW and Floods

Today, what are the key challenges 
and opportunities we are 
tackling?



The challenges in water resources analysis

• Non-stationarity
• In climate drivers
• In land cover/land use
• In dominant hydrologic processes

• Uncertainty
• In observations
• In models and methods



The opportunities in water resources analysis

• New models and understanding of flow and flood 
drivers

• New data and observing technologies
• Improved computing power
• Improved computational techniques



Understanding and quantifying flood 
mechanisms



Dealing with complexity in catchments



Developing new computational techniques

Underestimated 
Runoff due to 

unrepresentative
model 



Developing new computational techniques
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Using emerging technologies



Understanding the impact of a warming climate 



Understanding the impact of a warming climate 

Brown, Casey, et al. "A Decision-Analytic Approach to Managing Climate Risks: Application to the Upper Great Lakes 1." 
JAWRA Journal of the American Water Resources Association 47.3 (2011): 524-534.



Key to success: strategic collaboration



Key to success: strategic collaboration

ARC Linkage Project: Adapting catchment 
monitoring and portable water treatment to 

climate change 



Water@UNSW – Breadth of expertise

Remote Sensing
Hydraulics

Environmental

Groundwater

Coastal
Climate Change

Hydrology

Modelling

Design

Planning
Management

Aquatic Chemistry



The take-home message
There is ongoing uncertainty and error in our knowledge and observation of water 

resources

This is exacerbated by non-stationarity: in catchments and climate

However, new opportunities surround us: improved observational technologies, increasing 
computing power, new computational techniques.

The challenge is to develop tractable methods and instruments that can be easily adapted 
to existing approaches in water resources analysis
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