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The principal objective of this project is to extend and improve the New Zealand fire climatology analysis.  
From information taken from the New Zealand Fire Danger Rating System (NZFDRS) this study undertook 
an assessment of Drought Codes (DC), Build Up Index (BUI) and Initial Spread Index (ISI) at fifteen weather 
sites in New Zealand. This data is summarised and shown as the monthly and yearly long-term averages 
and extremes of fire weather and fire danger ratings. This study supports previous research undertaken by 
SCION.  
 
The ISI, BUI and Fire Weather Index (FWI) are each designed to represent some aspect of fire behaviour 
after ignition has taken place. The Fine Fuel Moisture Code (FFMC), Duff Moisture Code (DMC) and DC, on 
the other hand, represent fuel moisture and should therefore be related to the ease of ignition. None of 
the FWI System components says anything about the presence or level of activity of fire-starting agents, in 
other words, fire risk.  
 
Any comparison between actual fire occurrences and the FWI System combines both flammability (i.e., the 
relative ease with which a substances ignites and sustains combustion) and risk. The FWI System 
components can measure flammability but cannot account for fire risk. Since a fire start depends most of 
all on the flammability of the fine surface fuel, the FFMC is the FWI System component most likely to 
compare well with vegetation fire occurrence. 
 
The majority of the earlier data for this study is taken from the 2003 SCION Fire Danger Climatology for 
New Zealand Report. This study involved fire weather information for 90 weather stations from across New 
Zealand for the years prior to 2000.  
 
This study has analyzed the BUI, DC and ISI outputs from NZFDRS in two configurations from fifteen fire 
weather stations involving 24 to 59 years of data prior to July 2020. The first part of the study involves 
defining the highest monthly BUI, DC and ISI for each of fifteen weather stations. The second part involved 
defining the days each year with BUI greater than 60, DC greater than 300 and ISI greater than 10. The 
tables commencing at page four of this report show the results for each of the fifteen weather stations.   
 
The results of this study has shown that over the past period of up to 60 years it suggests generally that the 

fire danger levels have not increased to the levels implied in the October 2020 Mfe/Stats Report. The South 

Island shows there is overall no-change to a notable decrease in regional daily fire danger levels apart from 

Queenstown which has shown a nominal increase. For the North Island the regional daily fire danger levels 

indicate an overall no-change to a nominal increase for Whanganui, Central North Island, Auckland. 

However Northland. Gisborne, Hawkes Bay, Paraparaumu and Masterton have shown a nominal to notable 

decrease in regional fire danger levels. Given all of these factors this study has shown the outputs from the 

NZ Fire Danger Rating System indicates a marginal overall downward variance across New Zealand for the 

past twenty years when compared with the period prior to the year 2000.  
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Kaitaia - Northland  
 

Build Up Index 
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Drought Code 
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Initial Spread Index 
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Auckland  
Build Up Index 
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Drought Code 
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Initial Spread Index 
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Rotorua Aero 

Build Up Index 
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Drought Code 
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Initial Spread Index 
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Taupo Aero 
Build Up Index 
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Drought Code 
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Initial Spread Index 
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Gisborne Aero (56 yrs) 
Build Up Index 
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Drought Code  
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Initial Spread Index 
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Napier  
Build Up Index 
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Drought Code 
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Initial Spread Index 
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Masterton – Ngaumu 
Build Up Index 
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Drought Code 
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Initial Spread Index 
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Whanganui 
Build Up Index 
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Drought Code 
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Initial Spread Index 
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Paraparumu 
Build Up Index 
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Drought Code 
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Initial Spread Index 
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Nelson 
Build Up Index 
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Drought Code 
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Initial Spread Index 
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Marlborough (27 yrs)  

Build Up Index 
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Initial Spread Index 
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Christchurch Aero 

Build Up Index 

 

 

 

 

 

 

 

 

 

 

0

20

40

60

80

100

120

140

9
6

-9
7

9
7

-9
8

9
8

-9
9

9
9

-0
0

0
0

-0
1

0
1

-0
2

0
2

-0
3

0
3

-0
4

0
4

-0
5

0
5

-0
6

0
6

-0
7

0
7

-0
8

0
8

-0
9

0
9

-1
0

1
0

-1
1

1
1

-1
2

1
2

-1
3

1
3

-1
4

1
4

-1
5

1
5

-1
6

1
6

-1
7

1
7

-1
8

1
8

-1
9

1
9

-2
0
Number of Days with BUI greater than 60 by year

No Days 5 per. Mov. Avg. (No Days)

 

0

50

100

150

200

250

Jul Aug Sept Oct Nov Dec Jan Feb Mar Apr May Jun

Maximum BUI by month for periods 1963-2001 & 2001-2020

1961-2001 2001-2020

   



39 | P a g e  
 

Drought Code 
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Initial Spread Index (24 yrs) 
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Dunedin (41 yrs)  

Number of days with BUI Greater than 60 per year Monthly Build Up Index 
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Number of days with DC Greater than 300 per year     Monthly Drought Code 

 
 
 
 

 
 
 

  

0

50

100

150

200

250

300

350

400

6
3

-6
4

6
6

-6
7

6
9

-7
0

7
2

-7
3

7
5

-7
6

7
8

-7
9

8
1

-8
2

8
4

-8
5

8
7

-8
8

9
0

-9
1

9
3

-9
4

9
6

-9
7

9
9

-0
0

0
2

-0
3

0
5

-0
6

0
8

-0
9

1
1

-1
2

1
4

-1
5

1
7

-1
8

Number of Days per year > 300

No Days 5 per. Mov. Avg. (No Days)

200

300

400

500

600

700

800

Jul Aug Sept Oct Nov Dec Jan Feb Mar Apr May Jun

1963-2000 2000-2019

Max DC by month for periods 1963-2001 & 2002-2020

 



43 | P a g e  
 

Number of days with ISI Greater than 10 per year     Monthly Max Initial Spread Index 
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Queenstown  

Build Up Index 
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Drought Code 
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Initial Spread Index  
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Invercargill (58 Yrs) 
 

No BUI Days per year over 60 Max Monthly BUI 
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Drought Code (58 yrs) 
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Initial Spread Index (58 yrs) 
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