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“A beech mast 14 
years ago drove rat 
and stoat levels to 
plague proportions and 
savaged the South 
Island populations of 
orange-fronted 
parakeets.” 





Schauber et al. 2002 
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The ΔT model  
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Key questions 

• Are some areas in New Zealand more 
prone to masts? 

• How do mega-masts affect the cost of 
controlling invasive mammals? 

         (‘mega-mast’: > 50% of beech forest predicted to experience a mast) 

• How often have mega-masts happened in 
the past? 

• Will the frequency of mega-masts increase 
in the future? 



Mast-prone areas 
ΔT maps for 1974-2014 (Data from A Tait, NIWA) 
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Mast-prone areas 
ΔT maps for 1974-2014 
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1974 – 2014 
 
• 5km x 5km cells 
• number of years 

with ΔT > 1  



Mega-masts & the cost of pest control 
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Mega-masts & the cost of pest control 
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Expenditure on aerial 1080 control (DOC data for 2003-2014) 
 

For the 2014 mega-mast: 
 

• 85% of beech forest has ΔT > 1 
 

• 3,632,500 ha of beech forest has high probability of a mast 
 

• estimated cost of aerial 1080 baiting for all predicted beech-mast areas = $65M 

Beech forest 



Frequency of mega-masts 
8 out of 41 years with ‘predicted’ beech mega-masts (>50% beech forest with ΔT>1) 
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Frequency of 
mega-masts: 
2001 – 2100 

ΔT projections for 3 climate-change scenarios: 
 
    A2 = regionally oriented economic development 
 
    A1B = intermediate case 
 
    B1 = global environmental sustainability 

  

Intergovernmental Panel on Climate Change's (IPCC) 
2000 "Special Report on Emissions Scenarios" (SRES)  



Frequency of mega-masts: 
2001 – 2100 

Calibration for ΔT threshold: observed vs. modelled temperatures 
 
  Observed temperatures    1974-2014 ΔT > 1        5.2  mega-masts 
         per 25 years 
 
  Modelled temperatures 1976-2000 ΔT > 1        2 mega-masts 
 (A2, A1B & B1, with real emission data)  ΔT > 0.75   2 mega-masts 
     ΔT > 0.5     5 mega-masts 
 



Frequency of mega-masts: 
2001 – 2100 

Calibration for ΔT threshold: observed vs. modelled temperatures 
 
  Observed temperatures    1974-2014 ΔT > 1        5.2  mega-masts 
         per 25 years 
 
  Modelled temperatures 1976-2000 ΔT > 1        2 mega-masts 
 (A2, A1B & B1, with real emission data)  ΔT > 0.75   2 mega-masts 
     ΔT > 0.5     5 mega-masts 
 
Predicted frequency of mega-masts: 2001 – 2100  

Time period 
Number of mega-masts 

A2 A1B B1 

2001 – 2025 4 5 3 

2026 – 2050 6 4 4 

2051 – 2075 5 9 6 

2076 – 2100 8 4 5 

2001 – 2100  23 22 18 

Results are 
based on NIWA 
projections using 
the UK Hadley 
Center 
atmospheric 
general 
circulation model  



Forecast for 2015 

ΔT 2015 – beech forest 

ΔT 2015  =  Tsummer 2014  - Tsummer 2013 



Summary 

• Some areas are prone to masts 
 

• ‘Mega-masts’ stretch pest-control 
budgets 
 

• Climate change could 
- affect the frequency of ‘mega-masts’  
- result in more (A2), or fewer (B1), episodic 

high costs of pest control 

 

1974 – 
2014 
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Photo: Jenny Long, DOC 
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