wnY A Fire Danger Climatolo
J 3y

Forest Research

f N Z I PO Box 29-237, Christchurch, New Zealand
O r eW e a. a. n Phone +64-3-364 2949

Email grant.pearce@forestresearch.co.nz
H.G. Pearce, J.R. Moore, K.L. Douglas and S.A.J. Anderson www forestresearch.co.nz/fire

R ity e Station Status March 2003
& *.:;;*‘_'-m_:u_.'-:',,e’ﬁ" ®  Orioe ]
= F F.!l e, ®  Temporariy Cisabled Introduction Table 1: Example of station output table containing summary statistics for
e P e e S g Although not having one of the most severe fire climates in the world, New Zealand still experiences 2500 vegetation weather elements and FWI System components, with descriptive comments
e L e & g FBF Fuel Types : : : e on statistics and format.
DI Grassiand {O1a) fires each year that burn 7000 ha of rural lands. Strong winds, high temperatures, low humidities and seasonal
- =y o 8 Graaaland (D16} : : : . : .
& et = aih" Py ! : w Zealan
. ‘ff S / 2mfl — i c!rought can combl_ne to produce dangerous fire weather situations To effectively manage thls_ risk, New Zealand S §<D QD
i P o JJ B Fee (C8) fire managers require knowledge of these extremes and their likelihood of occurrence, in relation to long-term
4 r:-;'ﬂ.i.;f".i_; 2% 5 b - j B oceistang averages of fire weather and fire danger conditions. e g o s AR ST oy R e
L i & " { raler Mean 20.1 19.8 18.0 15.4 12.1 9.1 8.7 10.2 12.6 15.2 16.9 18.8 14.7 17.7
r .rl:l::l %ﬁjﬁ # £ F # _i_- ::; o Cther E%?ian %E&?«armg\:r_age anldijrié%Dsz%é 1%% ;(g)il)l W% ééé
Rl i g Methods R T
ot o @ g A study was undertaken to extend and improve a previous analysis of New Zealand fire climatology conducted wosa | 0 0 R BB BB ggﬁ
S Network of fire weather monitoring stations in 1996, which summarised long-term averages and extremes of fire weather and fire danger rating system S wom ol oW om ow & wm W mb
_.?.‘-_J;" adrr;]inistered by the l\llati_onal Rural Fire components for 20 weather station locations throughout New Zealand. The present study involved updating I N S T TR R S B S
— NIRRT e Sl e e the 1996 analysis to include more recent data (to May 2002), and extending it to include archived data from the ii:,yghc;::>
at March 2003. Station names are indicated . . . . . - . R e i ime s e s s ame a0y e
by the 3-letter codes (e.g., Le Bons Bay, LBX). 170+ weather stations contained in the National Rural Fire Authority’s (NRFA) fire weather network. S
Max for monthly rainfall totals ggg:g ig?;l
The study comprised three main steps: o TS e e o s o qg:’é ot
- compilation of a database of daily fire weather records for each weather station by replacing missing or erroneous O O A
values with suitable data from appropriate substitute stations; Wy oo wes w0 me  ml om0z sz sy lor w03 w6 i
« recalculation of Fire Weather Index (FWI) System and associated fire danger class values from the completed i T eep weeswo me  ami o amromee o amaowey me o g
weather input datasets; and Mawaivgn Cy u  w wm o ow o ow owomow m w1
. statistical analysis of long-term average and extreme (maximum and minimum) values of weather and fire A B T B T B B B
danger components for each weather station.
Results e oo
. : : : SR : > (T TS i R S - T S S T A
Summary statistics for each station were used to identify the individual weather stations e
. . i . . . s M:'&m Long-term average and extremes 2894.70 ;éig:gi
and geographic regions with the most severe fire climates. Stations in Canterbury and or SR (ot averages of DSR values)
Marlborough demonstrated the highest values of the three fire climate severity measures o COSA (cumulive O values e
examined. Awatere Valley (AWV), Woodbourne (Blenheim) (WBA) and Molesworth (MLX/MOL)
In Marlborough were three of the stations with the most severe fire climates, with Christchurch The principal output from the analysis was a summary table for each of the 127 stations
Comparisons of fire season severity across New Zealand, based on long-term average - parg (CHA) and Castle Point (CPX) making up the top 5, the latter more as a result of the containing the long-term average and extreme values of each of the weather and FWI
Cumulative Daily Severity Rating (CDSR) and the combined number of days of Very . _ X : :
High and Extreme (VH+E) fire danger class for Forest (FFDC) and Scrubland (SFDC),  windiness of the site compared to seasonal dryness as the principal factor at the other System components summarised by month, fire season and year. The summary tables also
where severity tends from high (red) to low (green). Mean annual rainfall is also included |gcations. In general, stations characterised by the highest annual rainfalls had the least Include fire danger class frequencies for Forest and Scrubland vegetation types by month,
for comparison, tending from low (light blue) to high (dark blue). & T I Sl I th : W WSA) Hokitika (HKA dH fire season and vear
Maps were produced by interpolating point data for individual weather stations (using severe Tire climates, including all three stations —Vestport ( )’ OKItl a( ) an aast e
Inverse Distance Weighting), and do not include any topographic adjustment. (HTX) — from the South Island’s West Coast.

In total, some 20,000 weather values were substituted to complete the more than 535,000
records (1464 years) of weather and fire danger components for 127 weather stations that
had greater than 5 years of record available. The data quality issues encountered highlight
a number of problems with weather station maintenance, as well as the accuracy and

Table 2: Ranking of regional fire climate severity based on stations included in the fire climatology analysis, using the completeness of data contained within the NREA’s fire weather archive
average of rankings for long-term mean Cumulative Daily Severity Rating (CDSR) and combined number of days of Very '
High and Extreme (VH+E) fire danger class for Forest (FFDC) and Scrubland (SFDC). The average length of record (years)

and annual rainfall (mm) for each region are also included for comparative purposes.
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