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The mega-drivers of global change

ÅPopulation growth ïincrease resource demand

ÅIncreased wealth - increase in demand per person

ÅIncrease wealth and technology - increased 

resource exploitation and geomorphic change

ÅUrbanisation and the concrete environment

ÅClimate change

All lead to increased impact on geomorphic 

systems
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Increasing impacts because of changes to the physical process  (A & B) 

and changes to human vulnerability or physical susceptibility reducing the 

damage threshold (C)
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Source: United Nations, World Population Prospects: The 2004 Revision (medium scenario), 2005.
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Population increase can turn events into catastrophes

Variation of the physical event

Cendrero et al.(2006), make the link:

Population + wealth + technology.

Frequency and/ or intensity of catastrophic events and 

damage per event
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But is it that simple ?

What is the reality of globalisation?

Does the economic benefit in one country 

result of degradation and increased risk in 

another ? 

Cendrero et al.(2006), make the link:

Population + wealth + technology.

Frequency and/ or intensity of catastrophic events and 

damage per event

Building damage 

Kobe earthquake

BUT not always: technology can reduce risk

What is the geomorphic footprint 

of urbanisation

Geomorphic 

Source:
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E.G: Geomorphic 

footprint Madrid:

>30m3/person/year 

(Cendrero et al. 2006)
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The threshold storm rainfall 

required to produce 

significant landsliding  

within the Wellington urban 

area is 150 mm compared 

with a threshold of 200-250 

mm for surrounding natural 

slopes.

Urban areas are dependent 

on crtical facilities and 

lifelines for their 

existence. The 

implications of lifeline 

disruption by landslides 

are enhanced in urban 

areas.
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The Wellington 

fault

Increasing exposure to both rainfall and seismically triggered 

landslides from urban sprawl (Hufschmidt and Crozier 2008)

Wellington 

fault
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The area of urban development also has a history of landlsiding

The landslide sites are in-filled drainage lines 

ïthey are evacuated by landslides in heavy 

rain
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Increasing 

exposure due to 

life style choices
Increasing susceptibility through 

resource exploitation

ñIn using our rivers we change them: 

we need to understand those changes 

to safeguard the benefits we receiveò

Mining waste

Damming

Irrigation abstractions

Aggregate removal

Channel modification

Stop banks
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Landslides from Mining: OK 

Tedi gold and copper, Papua 

New Guinea

Pyroclastic and lahar deposits fill valleys but demand 

for aggregates has removed the material . It no longer 

reaches the coast ïprotective dunes are depleted and 

coastal erosion results -Indonesia

Sediment deposits at the 

head of reservoirs can lead 

to flooding while  down 

stream of the dam, 

channel incision may 

occur, leading to 

destabilisation of 

structures and bank 

slumping


