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Background 

• Accelerated erosion and excess fine 
sediment loads have adverse 
environmental, social, cultural, and 
economic impacts throughout 
catchments, which may include:

• Loss of productive capacity for food and fibre

• Impacted water and energy infrastructure

• Ecological degradation

• Loss of culturally and socially significant sites

• Regional councils now required to 
manage fine sediment under the NPS-
FM following the 2020 amendment



What about the future?

• How will erosion rates and sediment loads change in the future?

• Will there be a change in the relative contribution of erosion processes and sources?

• What mitigation approaches will be most beneficial in the future? 

• Will present environmental objectives be feasible?

• Will communities be able to achieve their aspirations?



• Aotearoa’s first national assessment of climate change effects on 
catchment suspended sediment loads

• Projections for mid- and late century (2040 and 2090) 

• Develop a national-scale model framework that:

a) better recognises the contribution of erosion processes to 
instream sediment loads and their spatial variation nationally

b) represents the differences in how these erosion processes 
are affected by climate change

Project Aims:



Where is the sediment coming from?

Source: Wairoa Helicopters



Erosion domains



Model framework
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Model framework



• Four forcing scenarios (RCPs) from the 
IPCC 5th Assessment Report

• Six global climate models (GCMs) 
dynamically downscaled using the NZ 
Regional Climate Model (MfE 2018, 
Sood 2014), referred to as RCMs.

• Climate projections for 2040 & 2090 
relative to 1995

Climate scenarios



Hydroclimatic Drivers

• Changes in temperature and mean annual rainfall from the New Zealand Regional Climate 
Model (NZRCM) (MfE 2018, Sood 2014)

• Changes in mean annual flood from TopNet (Collins et al., 2018; Collins, 2020)

• Changes in storminess driven by change in temperature (Carey-Smith 2018, MfE 2018)
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Key findings

• Catchment characteristics play an important role in erosion and sediment load 
response to climate change

• Divergence in catchment responses increases with warmer scenarios

• Relative contribution of erosion sources is likely to shift under projected climate change

• Soft-rock hill country is particularly prone to increased erosion under warmer 
climate scenarios

• Lowland catchments show varied responses due to divergence in 
hydroclimatic drivers both spatially and between climate scenarios.

• Coastal receiving environments in the North Island may see a larger relative impact 
than in the South Island
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