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‘Predicting the future is a hazardous occupation. 
If the idea sounds at all reasonable you can be 
assured that in 20-50 years time they will seem 

ridiculously conservative. If by some miracle you 
could predict the future it would seem so absurd 

or far-fetched everyone would laugh at them’  

(Arthur C Clarke, 1964) 
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But we still need to act: 
Perspectives on managing ‘future risk’ 

1. Risk as a ‘calculative rationality’: (Risk=Probability x Consequence) 
 

2. Alternatively Beck (1992) argued that risk is incalculable as it is 
based on ways of knowing: ‘The dominant...approach is more 
than a method; it is a misbegotten culture which inadvertently 
but actively conceals that ignorance’ (Wynne 2009: 308) 
 

• ‘As we know, there are known knowns; there are things we know 
we know. We also know there are known unknowns; that is to say 
we know there are some things we do not know. But there are 
also unknown unknowns - the ones we don't know we don't 
know.’ Donald Rumsfeld, former US Secretary of Defense, 12/02/2002. 

Unfairly mocked? Argues knowledge is incomplete, but we still need 
to make decisions. Calculative rationalities deal with known knowns, 
but all risks cannot be measured. How do we manage uncertainty?  



Science, uncertainty and problems 

• Looking for ‘laws’ to predict future hazard 
– R = P x C. OR Principle of Stationarity - eg 1 in 

1000 yr event (Prague 1997, 2002), South 
Carolina has just received the 6TH 1 in a 1000 
rainfall event since 2010…codes uncertainty 
but ‘false precision’ (White 2013) or ‘dead in 
an era of climate change’ (Milly et al 2008)? 
All we know the future will be different 

– Bell (1994) methods support policy choice & 
privilege outcomes. Protect risk TO 
institutions. Eg quantifying risk financially 
defends institutions, provides political 
justification, avoids liabilities (Kreiger, 2013) 

• Nature of knowledge? Always assumptions??  
– More data = same uncertainty?? Advances 

in climate models, but uncertainty range 
unchanged for 30 yrs (Roe and Baker 2007) 
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Uncertainty and climate – is the past a 
good indicator? Dynamic v static. 

• Climate is changing rapidly, we 
need to make choices between 
development now or costs later 

• How confident are we that we 
know and understand the 
future? Will uncertainty rise? 
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What is ‘normal’? What is an ‘extreme’? 

• High temps, extremes more likely. Very dynamic system 
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Green line is 1951-1980-average 



Global and National Sea Level Change 

• Is the global trend line 
still linear? Spikes? 
Uncertainty rising? 

• NZ tide records: 
Auckland, Wellington 
and Christchurch. 

• These show an 
average rise in relative 
mean sea level of 1.6 
mm per year (0.16 
metres per century) 
over the 20th C, which 
is now 3.3mm pa 
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Annual mean relative sea-level data [black line] from the Port 
of Auckland, Waitemata Harbour, and the sea-level trend line 
[straight blue line] (1899–2007).  
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Precipitation: The new 
‘normal’… 

• Changes in distribution 
nationally: more rainfall in the 
west of both the North and the 
South Island and drier 
conditions in the east and north 

• Changes within regions – more 
dry days but higher frequency 
of extreme daily rainfalls. 

• Increased frequency of high 
temperatures (more drought)  

• But how does this map onto 
population expansion?  

(Ministry for Environment 2008) 



Coastal Flooding 
 

- Likely that climate change will 
bring increased storminess.  
- Likely that tropical cyclones 
will be more intense bringing 
heavy rainfall, damaging winds, 
waves and storm surge to New 
Zealand.  
- More coastal flooding from 
increased frequency and 
magnitude of wind and storm 
surge 
- The sources of risk are waves, 
tides and driving winds 



Using the past to predict the future? 

• A ‘1-in-a-100 event’ happens every year by 2050 ish just in climate terms 
• Its outdated within just a few years – and we don’t include how society 

escalates risk 
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PCE (2015) 

PCE (2015); NIWA (2015)  
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Trends: Social Drivers 

• NZ's pop (4.4m in 2012) will 
increase to 5.4m in 2036 and 6.0 
m in 2061 (Statistics NZ 2012) 

• No. of households is projected to 
reach 2.09m by 2031, an 
increase of 536,000 from 1.55m 
in 2006 

• More people = More risk (more 
exposure + more runoff + more 
demands on infrastructure)   
 • Densification: increased runoff going into static infrastructure – 
infrastructure is designed to manage 2yr to 10 year event, but asset life 
maps poorly onto plan life – eg policy on increased density 

• Increasing Cascading Impacts: infrastructure should be expected to fail 
 more without investment  



Uncertainty: Auckland Data and Trends 

• About 20% of Auckland Region’s 500,000 buildings are at risk from 
flooding, 60% floodplain, but high % overland flow  

• We have 2x the rainfall data/gauges from 20 yrs ago – so predictions 
of what is an extreme event are regularly reassessed - Eg a 1 in 100 
year event could be changed to a 1 in 50 event afterwards 

• 1 in 100 yr event relates to a ‘geographically distinct area’ – so if you 
have 300 areas, 3 may suffer per year. There are many of these areas 
in Auckland so you may expect a 1 in 100 event, somewhere in the 
city, every few years 

• Lack of data on frequencies, eg 1 in 10, 20, 50 yr event etc – these 
are non-linear so a 1 in 100 isn’t the same as 100x a 1 in 1 

• Infrastructure caters for between 2 to 10 yr event. But plan changes 
(e.g density) and gradual urbanisation reduces this – Life cycle of an 
asset is much greater than life cycle of a plan 

• Climate change - a 2C temp increase may increase peak rainfall by 
20%. Makes a 50 yr event into a 10 yr event – 5x more likely 
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The ‘Growing’ Problem and Changing Risk 

• Historic use of probability/statistics, engineering solutions and ‘hard’ defences 

• Supported by: tech developments in construction and engineering; scientific 
advances in probability and modelling; dedicated agencies with expert knowledge; 
huge financial investment (all elements of risk governance) 

                   Given advances you would expect that we would manage flooding well, be 
    increasingly certain & experience less events over time...but static/dynamic 



Year 

Estimated properties at risk (23m total in 2011) 

Total 

Rivers & Sea Surface Water Groundwater 

2001 

2004 

2009 

 

(White 2013) 

Certainty: properties in England at 
risk of flooding over time 

1998 

2000 

1947  
1953 

Flood Events 



Year 

Estimated properties at risk (23m total in 2011) 

Total 

Rivers & Sea Surface Water Groundwater 

2001 1,724,225 0 0 1,724,225 

2004 

2009 
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Certainty: properties in England at 
risk of flooding over time 

1998 

2000 

1947  
1953 

Flood Events 

2002 

2004 



Year 

Estimated properties at risk (23m total in 2011) 

Total 

Rivers & Sea Surface Water Groundwater 

2001 1,724,225 0 0 1,724,225 

2004 1,740,000 80,000 1,700,000 3,420,000 

2009 

 

(White 2013) 

Certainty: properties in England at 
risk of flooding over time 

1998 

2000 

1947  
1953 

2002 

Flood Events 

2004 

2007 

2009 

2005 

2008 



Year 

Estimated properties at risk (23m total in 2011) 

Total 

Rivers & Sea Surface Water Groundwater 

2001 1,724,225 0 0 1,724,225 

2004 1,740,000 80,000 1,700,000 3,420,000 

2009 2,400,000 3,800,000 1,700,000 6,800,000 
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Certainty: properties in England at 
risk of flooding over time 

1998 

2000 

1947  
1953 

2002 

2007 

Flood Events 

2012/13/14 

2004 

2009 

2005 

2008 



a transition from self protection to engineered 
defence to natural management  

Response: Science, Policy & People 



• Infrastructure at flood risk in 
England 

• 2,358 schools  

• 2,363 doctors surgeries 

• 4,000km (10%) of roads 

• 2,500km (21%) of railway;  

• 55% of water treatment works 
and pumping stations  

• 14% of all electricity 
infrastructure.  

• Therefore can be at risk from 
the effects of flooding, even if 
not exposed 

Response: Understand 
System Vulnerability 



Conclusion – the future of risk management? 

• Floods moving from technical to socio-technical– 
which is less spatially and managerially convenient  

• Driving climate/social trends means hard to predict 
– will future climate/effects be similar to the past? 

• We can expect risk profiles to change – in particular 
a rise in surface water flooding 

• We can’t expect science to provide ‘facts’ before we 
act, we need to learn to ‘live with risk’ better 

• Resilience & adaptive pathways - to cope with 
uncertainty, change and unexpected events 

• Response moving from building walls to changing 
how water behaves over catchments and the 
vulnerability of people, buildings and networks 

• This demands different sciences working together 
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Flood door and guard 

Non-return valves 
Automatic dam 

Response: technology 



Buildings and Temporary/community scale 
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