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Executive Summary

» This report completes the research on relationshipsevere fire seasons and climatic factors
experienced in four regions of New Zealand. lated extreme daily severity ratings (DSR)
and daily weather types for the regions of Aucklandst/Waikato, North Canterbury,
McKenzie Basin and Central Otago/Inland Southlathduilds on knowledge gained through
several years’ worth of research, linking fire rigk climate indicators, including a spatial
analysis of 15 fire regions across New Zealand.

* The dominant daily weather type for the three @& tbur fire regions examined (Auckland
West/Waikato, McKenzie Basin and Central Otago/ldiSoeuthland), averaged over all of the
months with extreme fire danger, is one where gdimes and easterly winds onto the North
Island dominate, with light winds elsewhere. Imirast, the dominant weather type for North
Canterbury, are anticyclones producing westerlydwionto the South Island.

« A clear predominance of anticyclones and eastemdsvincreases the risk at the Auckland
West/Waikato stations, with occasional north wégterinds at Woodhill and Hamilton.
Extreme fire risk episodes occur with a prevaleotanticyclones at the North Canterbury
stations, with the occasional northwesterly windrds. In this region anticyclones producing
high monthly severity ratings (MSR) often producestedy airflow over the region, with
warm dry westerly quarter winds. Easterly windsvail in the McKenzie Basin during
extreme fire risk months, linked to a prevalencamticyclones, although Wanaka also shows
a high frequency of southwest or westerly windsati@ns in Central Otago/Inland Southland
show a predominance of anticyclones producing gasiaarter wind flows for increased fire
risk episodes, although Gore and Queenstown alsmmigrate a secondary maximum of
northwest winds in several extreme MSR months.

e There is good coherence at most of the stationsdeet the prevalent wind flows during the
extreme fire risk months, as classified by dailyather types, and the wind flow anomalies
from monthly data correlations, calculated in earivork. This demonstrates that the daily
weather type analysis in these most extreme MSRhmdatcapturing the daily sequences of
weather types that contribute to the dominant dkén@arculation and wind flow anomalies in
the New Zealand region for the month. Therefome phediction of monthly and seasonal
circulation patterns will be a useful guide to theedominance of daily weather types
expected, and the prediction of high or extreme fisk periods in any month for the four
regions examined. Relationships between the dadgtler types and large scale features
producing seasonal climate variability, such adNEo-Southern Oscillation will allow the
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exploitation of seasonal climate forecasting fopiaved monthly and seasonal fire climate
outlooks.

» For stations within the Auckland West/Waikato regianticyclones are primarily responsible
for high or extreme fire risk persisting over a tognof days, with wind flows being of lesser
importance, although easterly winds increase #ie fihis is consistent with the anticyclonic
circulation producing dry subsiding air onto thgios.

« Either anticyclones producing light or westerly daa winds over the South Island, or
westerly wind flows associated with long sequerafethe troughs in westerly flow (T) daily
weather type, are important for persistent dayshigh or extreme fire risk in North
Canterbury and the McKenzie Basin. The first patisrby far the most common for days
with extreme fire risk. The importance of dailyndidirection in both patterns is consistent
with the strong influence that the Southern Alpgsehan climate in these regions. Westerly
quarter winds often produce warm dry conditiong efithe Southern Alps.

« Anticyclones located over or to east of the Sostand, usually linked to light or southwest
winds in the region, produce persistent days ofeex¢ fire risk in Central Otago/Inland
Southland. However, Queenstown also reflected teenpasimilar to those stations in the
McKenzie Basin, displaying extreme DSR with westeslynds, primarily associated with
periods of the T daily weather type.

e The analysis of daily weather types, and their gased wind flows, has been beneficial in
understanding the climatic causes of persistemernd fire risk, represented by extreme DSR.
Analysis at the daily scale has shown more ddtaih torevious monthly research. Similarly,
analysis of several stations within a fire regi@s hietailed some subtle differences between
the stations, especially those in proximity to fiegion boundaries. However, throughout the
temporal and spatial scales of this research densisesults are produced. Anticyclonic
climate patterns, typically with easterly wind flsymost commonly occur with extreme fire
risk, at the monthly or daily scale. Anticyclordaily weather types are linked to persistent
extreme fire risk in all four regions over the peristudied, with wind flows being of
secondary importance, except in North Canterbud/tae McKenzie Basin, where westerly
quarter winds are significant in increasing firgkriand underline the strong influence that the
Southern Alps have on climate in these regions.

Part IV- Daily Weather Sequences and High Fire 8gvie Auckland West/Waikato, North Canterbury, Kenzie Basin and Central
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Introduction and Background

Severe fire seasons experienced in New Zealand haea attributed to various

climatic circulation features, such as the inflieo€ El Nifio and La Nifia events. The
possible prediction of seasonal severity basedxpeaed seasonal climate variations
is important because detection of discernible tsecdupled with seasonal climate
prediction would allow some anticipation of potahthigher regional fire risks. The

National Rural Fire Authority (NRFA) has reportedariable success in their

endeavours to uncover specific factors that caiggedeasonal fire risk (Pearce et al.,
1995). In an initial study, the National Institudé Water and Atmospheric Research
(NIWA) investigated linkages between climate préatis and severe fire seasons for
10 stations in New Zealand up to 1995 (Salinge®8).9

The first part of a 3-year programme extended wmdsented by Salinger (1998)
through detailed analysis of the relationships ketwglobal (such as El Nifio and La
Nifia) and regional circulation indices, monthly ety ratings (MSR) and seasonal
severity ratings (SSR) for 21 stations throughoewwNZealand (Heydenrych et al,
2001).

The second part of the 3-year programme focuseddterregional associations of the
different fire regions throughout New Zealand. Heyg/ch et al (2002) identified 15
fire regions in New Zealand based on daily seveauting (DSR) records from 128
stations. The analysis also provided key fire iig#icators (long-term climate and
circulation indices) for each of the 15 fire regdrased on pseudo MSR data.

The third part of the 3-year programme, describedsosai et al.,, 2003, aimed to
identify characteristic daily climatic patterns months with extreme fire risk that
cause high regional fire severity in Northland @ahterbury. The top decile (80
percentile) months from the long-term MSR data &®@@SR of these months were
compared to the daily synoptic weather types ifiedtiby Kidson (1994, 2000). See
Table 1 and Figure 1 for Kidson (2000) definitions.

Scope of this Research

The goal of this research is similar to the thiedtpf the 3-year programme, yet the
methodology was modified due to data constrairite. dim of this report is to identify
characteristic daily climatic patterns that causghhregional fire severity in
Auckland/Waikato, North Canterbury, McKenzie Basivd dnland Southland/Central
Otago by analysing DSR in extreme MSR months. Tleseregions were selected,

Part IV- Daily Weather Sequences and High Fire B8gvie Auckland West/Waikato, North Canterbury, Kenzie
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as they are prone to periods of very high or extrdime danger, and links between
monthly (MSR) and seasonal (SSR) severity ratings mat been fully uncovered.

Index

Pressure difference/Synoptic Type*

Type

Z1

Auckland-Christchurch

Zonal westerlies

z2

Christchurch-Campbell Island

Zonal westerlies

Z3

Auckland-Invercargill

Zonal westerlies

Z4

Raoul Island- Chatham Island

Zonal westerlies

M1

Hobart-Chatham Islands

Meridional southerlies

M2

Hokitika-Chatham Island

Meridional southerlies

M3

Hobart-Hokitika

Meridional southerlies

MZ1

Gisborne-Hokitika

North-westerly flows

MZ2

Gisborne-Invercargill

North-westerly flows

MZ3

New Plymouth-Chatham Island

South-westerly flows

TSW

* Trough/southwesterly

Trough in southwest flow crossing New

Zealand

* Trough

Trough in westerly flow crossing New

Zealand

SW

* Southwesterly

Southwesterly flows

NE

* Northeasterly

Northeasterly flows

* Ridge

Ridge - light winds over the south,

easterlies over the north

HW

* High to southwest

High to west of the South Island with light

south — southwesterly flows

HE

* High to east

High to the east with developing

northwesterly flow

* Westerly

Westerly flow

HNW

* High to northwest

High west of the North Island with

southwesterly flow

TNW

* Trough in northwest

Trough to the west preceded by

northwesterly flow

HSE

* High to southeast

High east of the South Island with easterly
flow for the North Island and light winds

elsewhere

* High

Light winds — North Island

Westerly flow — far south

Table 1: Indices of Circulation in the New ZealandRegion

Part IV- Daily Weather Sequences and High Fire B8gvie Auckland West/Waikato, North Canterbury, Kenzie
Basin and Central Otago/Inland Southland
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T-12.3% SW -11.3% TNW - 7.6% TSW -7.3%

Figure 1. Cluster-mean (1000hPa) flow patterns usketo categorise daily weather patterns
(Kidson 2000). Percentage values represent the frgency of each type each year
over the period studied (1958-1997). Winds flow ahg the contours shown, with
speed inversely proportional to the contour spacing

The scope of this research goes further than Gbsdi(2003) in that the daily climate
patterns are identified for each extreme MSR mohét produce runs of days with
extreme DSR. These are then compared with resuits Heydenrych et al (2001)
who identified synoptic windflow and weather typ@omalies from the mean
situation, thus providing the link between dailym@te patterns that influence the

Part IV- Daily Weather Sequences and High Fire B8gvie Auckland West/Waikato, North Canterbury, Kenzie
Basin and Central Otago/Inland Southland 3
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DSR and MSR for the month, and broader scale momtindynaly patterns that act on
monthly to seasonal time scales.

Methodology

Daily Severity Ratings (DSR) for Auckland West/Waitit, North Canterbury,
McKenzie Basin, Central Otago/Inland Southland walbtained from the National
Rural Fire Authority (NRFA) for the years 1990 ®003 (length varies from station to
station depending on when the station was comnmmsdijo NIWA has previously
calculated long-term (1961-2003) MSR and SSR valioes21 stations used in
Heydenrych et al (2001, 2002) and Gosai et al (003

In this study, DSR data is available at a sub-megjigpatial scale, for example, several
stations within a fire climate region. This shouylbvide a better representation of
climate responses within a fire region can be aeueby using the following
methodology:

1. MSR Calculations

The MSR data used in this study were calculated fthen available DSR data,
(provided by NRFA) for 11 stations that represéuet four fire regions, which are the
focus of this study. MSR is calculated here asniean DSR for a particular month,
for each station. The data range varied from stabcstation (See Table 2 overleaf).

2. Selection of Extreme MSR Months

This study aims to identify only the extreme firskr months for each station.
Therefore, the MSR data were ranked for each stagind the top 10% of the MSR
values were classified as being the extreme filemonths for that station.

3. Dominant weather type

Twelve daily synoptic weather types described bgskin (2000) were used to define
winds flows for New Zealand (see Table 1 and Figliréor descriptions of the
synoptic weather type and associated wind flow).

Part IV- Daily Weather Sequences and High Fire B8gvie Auckland West/Waikato, North Canterbury, Kenzie
Basin and Central Otago/Inland Southland 4
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For the extreme MSR months, allailable daily synoptic weather types were lisied
each station (see Appendix 1). A ‘dominant weatiyee’ was found by counting the
12 possible daily synoptic weather types, and itleng the most frequent pattern
overall. The single most frequent weather typeefixh station is shown in Figures 2 -

5.
ELEVATION | RECORDING RECORDING

STATION LATITUDE LONGITUDE metres START DATE STOP DATE
Auckland
West/Waikato
Pukekohe 37°1200'sS 174°51 O0'E 82 1 Oct 1991 20 Sep 1999
Woodhill 36°42 30'S 174°22 48'E 220 19 Sep 1996 3 0 Oct 2003
Hamitlon Aero 37°5100'S 175°20 O0'E 52 30 Sep19 91 30 Oct 2003
North Canterbury
Ashley Forest 43°1022'S 172°30 41'E 280 29 Oct 1 993 30 Oct 2003
Balmoral Forest 42°5150'S 172°45 05'E 205 4 Nov 1994 30 Oct 2003
Mckenzie Basin
Lauder 45°02 00'S 169°41 O0'E 370 1 Oct 1991 30 O ct 2003
Tara Hills 44°31 00'S 169°54 O0'E 488 1 Oct 1991 30 Oct 2003
Wanaka 44°43 00'S 169°14 O0'E 348 1 Jan 1992 30 O ct 2003
Central
Otago/Inland
Southland
Gore 46°06 00’s 168°53 O0'E 123 1 Oct 1991 30 Oct 2003
Tapanui 45°54 54'S 169°14 23'E 200 21 Aug 1994 30 Oct 2003
Queenstown Aero 45°01 00’s 168°44 00'E 357 1Jan 1979 30 Oct 2003

Table 2: DSR data and station information for eactire region analysed

4. Prevalent wind flow for extreme MSR months, baston daily data

The dominant (most frequent) weather type in eatlthe extreme MSR months
(approximately 30 day period) was identified. Hete were two weather types that
were equally frequent, both have been noted. Témthver types were converted to a
‘prevalent wind flow’ based on the conversion foumaolumn 3 of Table 1.

This converted wind flow is labelled “prevalent wiflow based on daily synoptic
weather types” in column 2 of the tables for eaakia analysed.

Part IV- Daily Weather Sequences and High Fire B8gvie Auckland West/Waikato, North Canterbury, Kenzie
Basin and Central Otago/Inland Southland 5
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5. Prevalent wind flow for extreme MSR months, baston monthly data

Heydenrych et al. (2001) produced monthly wind flawomalies for months of
extreme MSR, for every month of the year, basedoog-term correlations of MSR
and various climate predictors (such as found ibld4), for various fire regions of
New Zealand. For example, extreme MSR in DecemipeAuckland, is highly
correlated to the MZ3 index (associated with anommlsouthwesterly winds, as
derived in column 3 of Table 1), and specificaldes in row 1 of Table 5.

This information is labelled “prevalent wind flownn@malies based on monthly
synoptic weather types” in column 3 of the regicables.

Comparisons between the mean monthly and dailyrebdeslimate patterns and wind
flows are presented in the results for each regjection.

6. Persistence of extreme DSR versus daily synoptaily weather type/wind flow

NRFA has a 5-group classification for fire dang8e€ Table 3). This fire danger
classification scheme was used to identify all §i#ent extreme fire events’.

Fire Classification Long-Term DSR Percentiles
Extreme 80" — 100"
Very High 60" — 80"
High 40" — 60"
Moderate 20" — 40"
Low 0-20"

Table 3: Fire Classifications

‘Persistent extreme fire events’ are defined herbket periods when consecutive DSR
values exceed the 80th percentile for longer thday®. Each station being studied in
this report has different values for the"8percentile DSR (see Table 4 overleaf).
Linking a sequence of daily synoptic weather tyfgepersistent extreme fire risk at a
station is useful for forecasting fire risk by idiéination of the patterns that will
produce extreme fire risk during high and extremeRMiSonths.

During ‘persistent extreme fire events’, the dailgather types, and associated wind
flow (converted from column 3 of Table 1) were aseld subjectively, to determine
what weather types (and associated wind flows)liaked to persistent extreme fire
events, at each station. More weighting was givepdrsistence events that were
long-lived, or particularly intense.

Part IV- Daily Weather Sequences and High Fire B8gvie Auckland West/Waikato, North Canterbury, Kenzie
Basin and Central Otago/Inland Southland 6
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Fire Region (Stations)

80" Percentile

100" Percentile

Auckland West/Waikato

Pukekohe 0.30 6.90
Woodhill 0.71 110.29
Hamilton 0.88 45.99

North Canterbury
Ashley 1.58 51.89
Balmoral 5.56 71.39

McKenzie Basin
Tara Hills 3.59 171.11
Wanaka 1.90 53.08
Lauder 3.40 239.45

Central Otago/Inland
Southland

Queenstown 1.15 42.53
Tapanui 0.39 40.01
Gore 0.46 78.01

Table 4: 80" and 100" Percentile of the DSR for each station

Part IV- Daily Weather Sequences and High Fire B8gvie Auckland West/Waikato, North Canterbury, Kenzie

Basin and Central Otago/Inland Southland
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For each fire region, the results were summarisat {i) the dominant weather type,
(i) the prevalent wind flow, and (iii) the persstt extreme DSR and associated daily
weather types. The dominant synoptic weather tgpeéch fire region for all of the
extreme MSR months, are as described in Methodolectyos 3.

The dominant (most frequent) weather type in eatlthe extreme MSR months
(approximately 30 day period) was identified. Hete were two weather types that
were equally frequent, both have been noted. Tdwther types were converted to a
‘prevalent wind flow’ based on the conversion foundcolumn 3 of Table 1. These
have been labelled ‘prevalent wind flow based aty ggnoptic weather types’.

Heydenrych et al. (2001) produced a mean monthidlow anomaly for months of
extreme MSR, for every month of the fire season.r &ample, extreme MSR in
December, in Auckland, is highly correlated to M£3 index (associated with more
frequent southwesterly winds than normal, as saecolumn 3 of Table 1). These
have been labelled ‘prevalent wind flow anomaliessdal on monthly synoptic
weather types’. These results are displayed instaton tables - columns 2 and
columns 3, respectively for each site analysed.

Persistent DSR values that exceeded the 80th piec@ng. persistent extreme fire
events) were compared with the synoptic weatheegyfor the same days, and a
subjective assessment of links between persistdrédnee DSR, and daily synoptic
weather type, was made. Raw DSR and daily synopgather type data are
contained in Appendix 1, and persistent DSR evargshown by arrows.

Part IV- Daily Weather Sequences and High Fire B8gvie Auckland West/Waikato, North Canterbury, Kenzie
Basin and Central Otago/Inland Southland 8
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1. Auckland West - Waikato

Figure 2 shows the dominant synoptic weather tgpeltfis fire region for all of the
extreme MSR months examined. Anticyclones to theafabke South Island with

|
|

HSE

Figure 2: Dominant (most

frequent) weather type for the

extreme MSR months at all

stations in the Auckland
g fi West/Waikato fire region

\/

———

/

A

N

N

40°s

N
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easterly flow over the region was the dominant tfgrethis region. Tables 5 — 7
summarise the findings for Pukekohe, Woodhill arairiifton Airport.

Pukekohe
Extreme Fire Prevalent Wind Flow based on|  Prevalent Wind Flow anomalies
Risk Months Daily Synoptic Weather Types| based on Monthly Synoptic Weather
Types (Heydenrych et al, 2001)
December 1994 Easterlies or south-easterly Sousieng
January 1995 Easterlies Easterly
January 1996 Easterlies Easterly
January 1999 Easterlies Easterly
February 1999 Easterlies Easterly
March 1999 Easterlies No relationship

Table 5: Comparison of wind flow affecting Pukekohéetween the current study and long-term
correlations from Heydenrych et al, 2001

During periods of persistent extreme DSR at Pukekadhe primary daily synoptic
types are anticyclonic — H, HSE, or HNW. Anticyuilo conditions equate to higher
mean sea level pressures and subsidence (desceail)ngwith lower relative

Part IV- Daily Weather Sequences and High Fire B8gvie Auckland West/Waikato, North Canterbury, Kenzie
Basin and Central Otago/Inland Southland 9
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humidity (dry air). By far the most common dailyngptic weather type during
persistent extreme DSR events at Pukekohe wassbigiated with light winds.

Woodhill

Extreme Fire
Risk Months

Prevalent Wind Flow based
on Daily Synoptic Weather
Types

Prevalent Wind Flow anomalies
based on Monthly Synoptic
Weather Types (Heydenrych et al,

2001)
November 1996 Easterly and North-easterly Southterlys
January 1997 Easterlies Easterly
January 1998 Easterlies, North-westerly and Easterly
North-easterly

January 1999 Easterlies and North-westerly Easterly
February 1997 Easterlies Easterly
February 1998 Easterlies and North-westerly Easterl
February 1999 Easterlies Easterly

March 1997 Easterlies and North-westerly| No Retetiip

March 1999 Easterlies No Relationship

Table 6: Comparison of wind flow affecting Woodhill between the current study and long-term
correlations from Heydenrych et al, 2001

Periods of persistent extreme DSR at Woodhill #e aharacterized by anticyclonic
daily synoptic weather types - HSE, H, or HE. Bytfee most common daily synoptic
weather type during persistent extreme DSR evdnfgamdhill was HSE, associated

with easterly winds.

Hamilton Airport

Extreme Fire Risk

Prevalent Wind Flow based on

Prevalent Wind Flow anomalies
based on Monthly Synoptic

Months Daily Synoptic Weather Types
Weather Types (Heydenrych et
al, 2001)
December 1994 Easterlies and North-easterly Soaettenly
January 1998 Easterlies, North-easterly ang Easterly
North-westerly
January 1999 Easterlies and North-westerly Easterly
February 1994 Easterlies Easterly
February 1998 Easterlies and North-westerly] Eagsterl
February 1999 Easterlies Easterly
February 2003 Light Winds Easterly
March 1999 Easterlies No Relationship
March 2000 Easterlies No Relationship

Table 7: Comparison of wind flow affecting Hamilton between the current study and long-term
correlations from Heydenrych et al, 2001

Part IV- Daily Weather Sequences and High Fire B8gvie Auckland West/Waikato, North Canterbury, Kenzie
Basin and Central Otago/Inland Southland
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Similarly, extended duration extreme DSR at Hamiltare associated with two
anticyclonic daily synoptic weather types - H, HSH, approximately equal
proportions.

At all sites the prevalent daily weather type apdoptic flow for days with extreme
fire risk occurred in anticyclones with easterigwil over the region. At Woodhill and
Hamilton Airport extreme fire risk days also oca&dr in anticyclones with
northwesterly flow. Persistence for this regioshi®wn in Table 10 below.

Name Average length of Maximum length of Number of
Persistent Extreme Persistent Extreme Fire Persistent Extreme
Fire Events (days) Events (days) Fire Events

Auckland

West/Waikato

Pukekohe 9 20 11

Woodhill 10 25 19

Hamilton 12 30 17

Table 8: Summary statistics of Persistent Extreme iFe Events

In this region, although the prevailing wind flows Pukekohe differ during these
daily synoptic types (light winds, easterly, soutisterly, respectively), the results
indicate that anticyclonic conditions are respolesfor extended duration of extreme
DSR at this station. For Woodhill Forest in thethpthe wind flows in these daily
weather types vary (easterly, light winds, northweimds, respectively). Again, dry
anticyclonic conditions are primarily responsibte éxtended duration extreme DSR
at Woodhill, with daily wind flows being less imgant.

Similarly, extended duration extreme DSR at Hamiltare associated with two
anticyclonic daily synoptic weather types - H, HSH, approximately equal

proportions. Although the prevailing wind flowskamilton differ during these daily

synoptic types (light winds or easterly, respedyiyeagain there is the clear indication
that anticyclonic conditions with lower relativerhigdity are responsible for extended
duration extreme DSR at this station.

At the course scale, the dominant synoptic weathmr for Auckland/Waikato for all
of the extreme MSR months is HSE (Highs to the seast), a strongly anticyclonic
pattern bringing easterly flows onto the North melaExamination of each extreme
MSR month individually, reveals a clear predominarafeeasterly wind flows
(associated with anticyclonic weather types and sifgsiding air) observed during
these months at the Auckland West - Waikato statiovith the addition of some
occasional northwest wind flows at Woodhill and Hlgmn.

Part IV- Daily Weather Sequences and High Fire B8gvie Auckland West/Waikato, North Canterbury, Kenzie
Basin and Central Otago/Inland Southland 11
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There is good consistency of prevalent wind flowsdal on daily weather type, and
the average wind flow anomalies based on monthha darrelations, showing a
predominance of easterly windflow anomalies unagraghticyclonic conditions. This
demonstrates that the daily weather type analgsisése most extreme MSR months
are capturing the daily synoptic sequences whiahtriute to months with high
MSR.

For stations within the Auckland West -Waikato oagi anticyclonic daily weather
types are primarily responsible for persistentexie DSR, with wind flows being of
secondary importance. These systems produce weigodditions in the warmer part
of the year, particularly when the airflow is frahe east.

Part IV- Daily Weather Sequences and High Fire B8gvie Auckland West/Waikato, North Canterbury, Kenzie
Basin and Central Otago/Inland Southland 12



-—‘\N.l WA—

Taihoro Nukurangi

2. North Canterbury

For North Canterbury anticyclones to the west of tHorth Island (Figure 3)
producing dry westerly flow across the South Is|aard dry foehn winds from time
to time, produce extremely high DSRs.

/——-_
/H— Figure 3: Dominant (most frequent)
weather type for the extreme MSR

months at all stations in the North

a's L/ Canterbury fire region
0% )
50—

\\1\_%
———

100~

Tables 9 and 10 summarise the findings for Ashlay Balmoral Forests.

Ashley

During periods of persistent extreme DSR at Ashieyp, daily synoptic weather type
situations emerge.

The first, and most common, is due to anticyclamédly synoptic types — H, HSE,
HNW, HE. The prevailing wind flows at Ashley diffeluring these daily synoptic
types (light winds, light winds, southwesterly, tihovesterly, respectively), and the
results suggest that anticyclonic conditions argpoaesible for extended duration
extreme DSR at this station, but in particular whbase anticyclonic conditions
produce dry foehn westerly quarter winds.

The second situation of persistent extreme DSRsatéy is slightly less frequent, and
is more complicated. The daily synoptic weathgres/change more often (systems
are more mobile), typically with long sequenced pfinked with brief SW or HNW.

Part IV- Daily Weather Sequences and High Fire B8gvie Auckland West/Waikato, North Canterbury, Kenzie
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All of these daily weather types have westerly tprawind flows in common,
although some patterns are anticyclonic in natmd,others are not.

Extreme Fire Risk

Prevalent Wind Flow based on

Prevalent Wind Flow anomalies

Months Daily Synoptic Weather Types| based on Monthly Synoptic Weather
Types (Heydenrych et al, 2001)
October 1998 Easterly Westerly
November 1997 Easterly and North-easterly Westerly
December 2000 Easterlies Westerly
January 1998 North-easterly and North-westefly Arest
February 1998 North-easterly and North-eastefly tiNaresterly
March 2002 Easterly Westerly
March 2001 Easterly Westerly
April 2001 North-easterly Westerly

correlations from Heydenrych et al, 2001

Balmoral

Table 9: Comparison of wind flow affecting Ashleybetween the current study and long-term

As with Ashley Forest, two daily synoptic weathgpd situations are associated with
periods of persistent extreme DSR at Balmoral. f8ythe most common is due to
anticyclonic daily synoptic types — HSE, H, and HiEcasionally mixed with R or

HNW. The wind flows over the South Island produtsdthese daily weather types
are light winds, southwesterly, and northwesterggpectively, occasionally mixed
with light winds or southwesterly winds. Persistertreme DSR at Balmoral is also
linked to long sequences of T (Westerly flows), this is not common in the subset
of months analysed.

Extreme Fire Risk

Prevalent Wind Flow based on

Prevalent Wind Flow anomalies

Months Daily Synoptic Weather Types | based on Monthly Synoptic Weather
Types (Heydenrych et al, 2001)

December 1994 North-easterly and Easterly Westerly
December 2000 Easterly Westerly

January 1998 North-easterly and North-wester|y Arest

January 1999 North-westerly and South-easterly Elyst

February 1998 North-easterly and North-westerly thlgvesterly

February 2001 Light North-easterly North-westerly

March 1998 Easterly and North-easterly Westerly

correlations from Heydenrych et al, 2001

Table 10: Comparison of wind flow affecting Balmoré between the current study and long-term
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These results show that either anticyclonic pastpnoducing light or westerly quarter
winds over the South Island, or westerly flows p@idg dry foehn winds associated
with westerly troughs (T daily weather type) are firedominant patterns producing
extreme DSR in this region. This relates well wifth monthly results.

Typically, extreme fire events can be quite lendffigble 11) in this region.

Name Average length of Maximum length of Number of
Persistent Extreme Persistent Extreme Fire Persistent Extreme
Fire Events (days) Events (days) Fire Events

North Canterbury

Ashley 10 26 19

Balmoral 17 31 11

Table 11: Summary statistics of Persistent ExtremEire Events

Either anticyclonic patterns producing light or vesly quarter winds or strong dry
foehn westerly wind flows associated with T dailgather types are important for
extended duration extreme DSR at Ashley Forest. Batmoral Forest similar results
occur in that either anticyclonic patterns prodgdight or westerly quarter winds, or
westerly wind flows associated with T daily weathgre, are important for extended
duration extreme DSR.

The dominant weather type for all extreme MSR moiidindNorth Canterbury is H
(High), an anticyclonic pattern bringing westedigvi onto the South Island, followed
closely by HSE (this result is not shown).

An analysis of each extreme MSR month individualyws that there is a clear
predominance of easterly or northeast wind flowshat North Canterbury stations
(also associated with anticyclonic weather type#}) the occasional northwest event.
This result has less coherence between the prewaied flows in North Canterbury
observed in the daily weather type, and the wirav$l based on monthly data
correlations, except for several northwesterly ¢éven

Both anticyclonic patterns producing light or welsteyuarter winds over the South

Island, or westerly wind flows associated with I@eguences of the T daily weather
type, are important for persistent extreme DSR @mtiNCanterbury. The first pattern
is most common. The importance of daily wind di@tin both patterns on extreme
DSR in this region is consistent with the stronfiuience that the Southern Alps have
on Canterbury climate. These produce moisture &ssshe winds flow over the

Southern Alps, producing hot dry foehn winds dunivesterly conditions.
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3. McKenzie Basin

Figure 4 shows the dominant synoptic weather typetis fire region for all of the
extreme MSR months examined. Anticyclones to theaabe South Island with dry

|
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HSE

Figure 4. Dominant (most

frequent) weather type for the

extreme MSR months at all

stations for the McKenzie Basin
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subsiding air over the region was the dominantydgjpe for this region. Tables 14 —
16) summarise the findings for Tara Hills, Lauded &/anaka.

Tara Hills

As with the North Canterbury stations, two dailyhegtic weather type patterns are
associated with periods of persistent extreme DSRaea Hills. The most common
pattern is linked to anticyclonic daily synoptipgs — HSE and H. The wind flows
over the South Island produced by these two dadgther types are light winds and
south-westerly winds. The second pattern is dukrig sequences of the T daily
weather pattern, associated with westerly winds.

It is evident that either anticyclonic patternsdwoing light or southwesterly winds,
or westerly wind flows associated with long seq@snaf the T daily weather type, are
important for extended duration extreme DSR at Hilla.
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Extreme Fire Risk | Prevalent Wind Flow based on Prevalent Wind Flow anomalies
Months Daily Synoptic Weather Types | based on Monthly Synoptic Weather
Types (Heydenrych et al, 2001)
December 2000 Easterly N/A
January 1999 South-easterly and North-easterly N/A
February 1998 North-easterly N/A
February 1999 South-easterly N/A
February 2001 North-easterly and South-easterly N/A
February 2003 North-easterly N/A
March 2000 South-easterly and North-easterly N/A
March 2001 South-easterly and North-easterly N/A
March 2002 Easterlies N/A

term correlations from Heydenrych et al, 2001

Lauder

Table 12: Comparison of wind flow affecting Tara HIlls between the current study and long-

Extreme Fire Risk

Prevalent Wind Flow based on

Prevalent Wind Flow anomalies

Months Daily Synoptic Weather Types | based on Monthly Synoptic Weather
Types (Heydenrych et al, 2001)

December 2000 Easterly N/A

January 1998 South-easterly and North-easterly N/A

February 1998 South-easterly and North-easterly N/A

February 1999 South-easterly N/A

February 2003 North-easterly N/A

March 2001 South-easterly and North-easterly N/A

March 2002 Easterly N/A

correlations from Heydenrych et al, 2001

Wanaka

Table 13: Comparison of wind flow affecting Lauderbetween the current study and long-term

Extreme Fire Risk
Months

Prevalent Wind Flow based on
Daily Synoptic Weather Types

Prevalent Wind Flow anomalies
based on Monthly Synoptic Weather
Types (Heydenrych et al, 2001)

November 1996 Easterly or South-westerly N/A
November 1997 Easterly or South-westerly N/A
December 1994 South-easterly and North-easterly N/A
January 1998 South-easterly, North-easterly and N/A
North-westerly

January 2003 Easterly and Westerly N/A
February 1993 North-westerly N/A
February 1998 South-easterly N/A
February 1999 South-easterly N/A
February 2003 South-easterly N/A

correlations from Heydenrych et al, 2001

Table 14: Comparison of wind flow affecting Wanakabetween the current study and long-term
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Again, two daily synoptic weather type patterns amesociated with periods of
persistent extreme DSR at Lauder. The most conpattern is anticyclonic - HSE,
H, or HNW. Wind flows over the South Island asatei with these daily synoptic
weather types are light winds or south-westerly.

The second, much less frequent pattern is duentpdequences of the T daily weather
pattern, associated with westerly winds, which appéo occur only on the shoulders
of the fire season (December and March), althoughdu analysis of a bigger sample
would confirm this.

The results from Wanaka are almost identical tocs¢hfrom Lauder. The most
common pattern is anticyclonic - HSE, H, or HNW.ind/flows over the South Island
associated with these daily synoptic weather tyreslight winds or south-westerly,
respectively.

The second, infrequent situation for extended ex¢r®SR at Wanaka results from
long sequences of the T daily weather pattern, céesteal with westerly winds,

occasionally interspersed by SW or W daily synoptieather patterns (linked to
south-westerly and westerly flows).

For Lauder, either anticyclonic patterns produdigbt or south-westerly winds, or
westerly wind flows associated with the T daily e type, are important for
extended duration extreme DSR. Similar resultsiofar Wanaka: either anticyclonic
patterns producing light or south-westerly windswesterly wind flows, primarily
associated with the T daily weather type, are St for extended duration extreme
DSR.

In this region extreme fire event episodes avetageweeks, and can last for up to a
month Table 15).

Name Average length of Maximum length of Number of
Persistent Extreme Persistent Extreme Fire Persistent Extreme
Fire Events (days) Events (days) Fire Events

McKenzie Basin

Tara Hills 16 31 13

Lauder 16 31 11

Wanaka 15 31 14

Table 15: Summary statistics of Persistent ExtremEire Events

At the course scale, the dominant synoptic wedathmr for the McKenzie Basin, for
all of the extreme MSR months is HSE (Highs to tleaitls east), a strongly
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anticyclonic pattern bringing light winds onto thi, with low relative humidity and
high temperatures in the summer season.

There is a clear predominance of (anticyclonicfexswind flows at Tara Hills and
Lauder during each extreme MSR month. Wanaka shawixed signal — primarily a
prevalence of east or southeasterly flows, followgd high frequency of southwest
or west winds. There is no comparison availabteveen the daily and monthly wind
flow analysis.

For persistent extreme DSR events, it can be dwdntlie McKenzie Basin has the
longest observed extreme episode within the data(3e days), with the longest
average event length (16 days).

Both anticyclonic patterns producing light or welsteyuarter winds over the South

Island, or westerly wind flows, primarily associteith long periods of the T daily

weather type, are important for extended duratixineene DSR in the Mackenzie

Basin. The first pattern is by far the most command there is a hint that the
secondary pattern occurs towards the shouldetsedire season, although analysis of
a larger subset would be required to confirm this.
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The dominant synoptic weather type for this firgioa for all of the extreme MSR
months examined is one with anticyclones to the@&abe South Island (Figure 5)
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with dry subsiding air over the region was the dwani daily type for this region.
Tables 16 — 18 summarise the findings for Gore e@s®wn and Tapanui.

Gore

Extreme Fire Risk

Prevalent Wind Flow based on

Prevalent Wind Flow anomalies

Months Daily Synoptic Weather Types | based on Monthly Synoptic Weather
Types (Heydenrych et al, 2001)
November 1997 Easterly, South-westerly and North- Easterly
easterly
December 1991 Easterly and South-easterly Soutkerles
December 1994 South-westerly and South-eastefly thSeesterly

January 1998 South-easterly, North-easterly, Easterly, South-easterly
Easterly and North-westerly
January 1999 South-easterly and North-westerly digsSouth-easterly
February 1992 South-westerly and North-westerly tis@asterly
February 1999 Easterly South-Easterly
March 2001 South-easterly and North-easterly Whster
March 2003 South-easterly and North-easterly Whster

Table 16: Comparison of wind flow affecting Gore bwween the current study and long-term
correlations from Heydenrych et al, 2001

Part IV- Daily Weather Sequences and High Fire B8gvie Auckland West/Waikato, North Canterbury, Kenzie

Basin and Central Otago/Inland Southland

20




""\N.l WA—

Taihoro Nukurangi

The primary daily synoptic weather situations indgcextended extreme DSR for
Gore were anticyclonic — HSE or H, with light windissouthwesterly winds over the
South Islands.

Two daily synoptic weather type patterns (Table 4& associated with periods of
persistent extreme DSR at Queenstown. The mosmoonpattern is anticyclonic -
HSE, H. Flows over the South Island associatedi thiese daily synoptic weather
types are light winds or south-westerly winds.

The second, much less common pattern is due to $engiences of the T daily
weather pattern (associated with westerly windsjerspersed with the SW daily
weather type (south-westerly winds). Again, eithaticyclonic patterns producing
light or southwesterly winds, or westerly quarténavflows primarily associated with
the T daily weather type, are important for extehdiiration extreme DSR at
Queenstown.

Queenstown

Extreme Fire Risk

Months

Prevalent Wind Flow based on
Daily Synoptic Weather Types

Prevalent Wind Flow based on
Monthly Synoptic Weather Types
(Heydenrych et al, 2001)

November 1989

North-westerly

Easterly

November 2000

Easterly and North-westerly

Easterly

December 1987

Easterly, South-easterly and Sou
westerly

th-

South-westerly

December 1989

Easterly and South-easterly

Soutterigs

December 1990

South-westerly

South-westerly

December 2000 Easterly South-westerly
January 1979 South-westerly and Easterly East8dyth-easterly
January 1981 Easterly Easterly, South-easterly
January 1997 Easterly Easterly, South-easterly
January 1998 Easterly, North-easterly and North- Easterly, South-easterly

westerly
January 1999 Easterly and North-westerly East&dyth-easterly
January 2003 Easterly Easterly, South-easterly

February 1981 Easterly and South-westerly SoutheHg s

February 1985 Easterly and North-easterly Southdtgs

February 1998

North-easterly

South-Easterly

February 1999

Easterly

South-Easterly

February 2001 Easterly and North-easterly Southeegs
February 2003 North-easterly South-Easterly
March 1999 Easterly and North-easterly Westerly

term correlations from Heydenrych et al, 2001

Table 17: Comparison of wind flow affecting Queensiwn between the current study and long-
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Two daily synoptic weather type situations are aisged with periods of persistent
extreme DSR at Tapanui, in approximately equal mmeas HSE and TSW (ridging
over the South Island). Both patterns are antamycland associated with light winds.

Tapanui

Extreme Fire Risk

Months

Prevalent Wind Flow based on
Daily Synoptic Weather Types

Prevalent Wind Flow based on
Monthly Synoptic Weather Types
(Heydenrych et al, 2001)

December 2000 Easterly South-westerly
December 2001 Easterly and South-westerly Southengs
December 2002 Easterly and North-easterly Southenlgs

January 1998 Easterly, north-easterly and North- Easterly, South-easterly
westerly
February 1999 Easterly South-Easterly
March 2001 Easterly and North-easterly Westerly
March 2003 Easterly and North-easterly Westerly

Table 18: Comparison of wind flow affecting Tapanuibetween current study and long-term
correlations from Heydenrych et al, 2001

Some summary statistics are found in Table 21tHerlength of extreme events.

These episodes are of shorter duration than iottier fire regions.

Name Average length of Maximum length of Number of
Persistent Extreme Persistent Extreme Fire Persistent Extreme
Fire Events (days) Events (days) Fire Events

SLD/Central Otago

Gore 7 23 12

Queenstown 9 28 38

Tapanui 9 21 13

Table 19: Summary statistics of Persistent ExtremEire Events

Although very prolonged extreme DSR events were earGore and Tapanui, some
common themes were evident from the data analyBlkd.primary daily synoptic

weather situations inducing extended extreme D3SR5fire were anticyclonic — HSE
or H, with light winds or southwesterly winds owlee South Island and dry subsiding

air.

Two daily synoptic weather type patterns are assedi with periods of persistent
extreme DSR at Queenstown. The most common patiesnticyclonic - HSE, H.

Flows over the South Island associated with thesly dynoptic weather types are
light winds or south-westerly winds.

! Queenstown has the longest record of DSR, se@Pabl
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The second, much less common pattern is due to semgiences of the T daily
weather pattern (associated with westerly windsjerspersed with the SW daily
weather type (south-westerly winds). Again, eithaticyclonic patterns producing
light or southwesterly winds, or westerly quarténavflows primarily associated with
the T daily weather type, are important for extehdiiration extreme DSR at
Queenstown.

Two daily synoptic weather type situations are aisged with periods of persistent
extreme DSR at Tapanui, in approximately equal mmeas HSE and TSW (ridging
over the South Island). Both patterns are antmycland associated with light winds.

At the course scale, the dominant synoptic weatypa for Inland Southland/Central
Otago for all of the extreme MSR months is HSE (Higithe south east), a strongly
anticyclonic pattern bringing light winds onto tlegion.

Gore and Queenstown show a predominance of (atdiugg easterly quarter wind
flows, followed by a secondary maximum of northwestds, during each extreme
MSR month. There is some consistency between the fléw analysis in these most
extreme MSR months, and the average wind flow anpmesponse to high MSR, in
November, January and February. Tapanui showsewalence of easterly quarter
winds for each extreme MSR month, which is consisiéth the monthly wind flow
anomaly to high MSR in January and February.

For persistent extreme DSR events, Inland Southlemral Otago shows the
shortest average event length of 9 days. The pyichaily weather type for stations in
Central Otago — Inland Southland is anticycloniaditions located over or to the
southeast of the South Island, usually linkeddbtlior southwest winds in the region.
However, Queenstown also reflected a pattern ginaléhe McKenzie Basin stations,
displaying extreme DSR with westerly wind flowsinparily associated with periods
of the T daily weather type, and this may refldus tstation’s proximity to the
McKenzie Basin.

Discussion

The results for each fire climate region provide link between daily climate patterns
that influence the DSR and MSR for the month, arel lthoader scale monthly
anomaly patterns that act on monthly to seasomal sicales.
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For the Auckland-West Waikato region daily sequsnafeextreme fire risk episodes
occurred in anticyclonic easterly conditions. Téhesnslated to monthly anomalies of
anticyclonic easterlies, and are entirely conststéth the lack of the TNW synoptic
pattern (troughs in northwest flow) and south effsiv anomalies as the most
important regional climate patterns identified bgyldenrych et al (2001) as producing
high fire risk over the October — April season.

In the North Canterbury region, daily sequenceshefH pattern (anticyclones with
westerly flow across the South Island) and the ffepa (westerly troughs) gave the
highest DSR. These aggregate up to give montistrafig westerly flow anomalies.
On a seasonal basis the strongest relationshipgyloffire risk was with MZ2 — west
to north west flow anomalies across New Zealanche Two results are entirely
consistent.

The persistence of days of the HSE synoptic typeiciclones east of the South
Island) over a month led to extreme DSR and MSRHerMcKenzie Basin. As no
longer term MSR records were available for thisaegrelationships at the seasonal
level were not established by Heydenrych et al {20@lthough Heydenrych and
Salinger (2002) postulated that anticyclonic wégtdiow anomalies (Z2) coupled
with anticyclones over central New Zealand, anth&éoeast of the South Island (H and
HSE types) were likely to be important. The reshkre confirm this supposition.

Inland Southland — Central Otago show daily segeemdé HSE (anticyclones east of
the South Island as the most important synoptie typ promoting high DSR. The

seasonal result identified by Heydenrych et al {206 one with above average sea
surface temperatures in the New Zealand regioreasterly or north easterly airflow

anomalies over the south Island. These two reawdtg€oherent from daily to seasonal
time scales.

Finally it is important to comment on the relatibips between the daily weather
types and large scale features producing seastmelte variability. The Southern
Oscillation, or more generally El Nifio-Southern Baton (ENSO), is a tropical
Pacific-wide oscillation that affects pressure, adgnsea-surface temperature (SST)
and precipitation. ENSO is the primary global medeatural climate variability in
the 2-7 year time band defined by sea surface teanpe (SST) anomalies in the
eastern tropical Pacific. The most common indicatothe intensity and state of
ENSO events is the Southern Oscillation Index, sasuee of the anomalous
atmospheric pressure gradient across the PaciiesinOcean region. Persistence of
the SOI below about —1 coincides with El Nifio eseraind periods above +1 with La
Nifia events.
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In the El Nifio phase, New Zealand experiences g&othan normal southwesterly
airflow, which generally results in drier condit®m the northeast of the country, and
wetter conditions in the southwest (Gordon 1986]I&tu1995). Such patterns are
likely to increase the daily weather types assediatith west or southwest flow — T,

SW, H, HNW and W. El Nifio seasons are therefor@yiko produce high DSR, MSR

and SSR in North Canterbury.

Approximately reverse patterns occur during theNi@a phase of the phenomenon,
enhancing northeast circulation over New Zealarith wetter conditions in the north
and east, and drier conditions in the south and.wés higher incidence of daily
synoptic types HSE, NE and R are likely in the Lidd\Nphase, raising the fire risk in
the McKenzie Basin and Inland Southland — Centrtalg® during such seasons. |If
there is a prevalence of the HSE type, then fak is also raised in Auckland West -
Waikato.

Conclusions

This report completes the research on relationsinpsevere fire seasons and climatic
factors experienced in four regions of New Zealaftdelates extreme daily severity
ratings (DSR) and daily weather types for the nagiof Auckland West/Waikato,
North Canterbury, McKenzie Basin and Central Otadafid Southland. It builds on
knowledge gained through several years’ worth séaech, linking fire risk to climate
indicators, including a spatial analysis of 15 fiegions across New Zealand.

The dominant daily weather type for the three & fbur fire regions examined
(Auckland West/Waikato, McKenzie Basin and Centrabdd/Inland Southland),
averaged over all of the months with extreme faegér, is one where anticyclones
and easterly winds onto the North Island dominefigh light winds elsewhere. In
contrast, the dominant weather type for North Qdotiey, are anticyclones producing
westerly winds onto the South Island.

A clear predominance of anticyclones and easteitydsvincreases the risk at the
Auckland West/Waikato stations, with occasionaltmawesterly winds at Woodhill
and Hamilton. Extreme fire risk episodes occuhvdgtprevalence of anticyclones at
the North Canterbury stations, with the occasiommathwesterly wind events. In this
region anticyclones producing high monthly severdyings (MSR) often produce
westerly airflow over the region, with warm dry wexdy quarter winds. Easterly
winds prevail in the McKenzie Basin during extrenme frisk months, linked to a
prevalence of anticyclones, although Wanaka alsowsha high frequency of
southwest or westerly winds. Stations in Centrédg0/Inland Southland show a
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predominance of anticyclones producing easterlytguavind flows for increased fire
risk episodes, although Gore and Queenstown alsomigrate a secondary maximum
of northwest winds in several extreme MSR months.

There is good coherence at most of the stationseeet the prevalent wind flows
during the extreme fire risk months, as classibgdiaily weather types, and the wind
flow anomalies from monthly data correlations, oddted in earlier work. This
demonstrates that the daily weather type analgsisése most extreme MSR months
is capturing the daily sequences of weather typas tontribute to the dominant
climate circulation and wind flow anomalies in tdew Zealand region for the month.
Therefore the prediction of monthly and seasonaltation patterns will be a useful
guide to the predominance of daily weather typgeeeted, and the prediction of high
or extreme fire risk periods in any month for tbarfregions examined. Relationships
between the daily weather types and large scatarfsaproducing seasonal climate
variability, such as El Nifio-Southern Oscillationllwallow the exploitation of
seasonal climate forecasting for improved monthly seasonal fire climate outlooks.

For stations within the Auckland West/Waikato regi@nticyclones are primarily
responsible for high or extreme fire risk persigtover a number of days, with wind
flows being of lesser importance, although easteiilyds increase the risk. This is
consistent with the anticyclonic circulation proghgc dry subsiding air onto the
region.

Either anticyclones producing light or westerly gaawinds over the South Island, or
westerly wind flows associated with long sequermfethe troughs in westerly flow
(T) daily weather type, are important for persisigys of high or extreme fire risk in
North Canterbury and the McKenzie Basin. The fpattern is by far the most
common for days with extreme fire risk. The impoxte of daily wind direction in
both patterns is consistent with the strong infagethat the Southern Alps have on
climate in these regions. Westerly quarter winfienoproduce warm dry conditions
east of the Southern Alps.

Anticyclones located over or to east of the Sosiand, usually linked to light or
southwest winds in the region, produce persistags @f extreme fire risk in Central
Otago/Inland Southland. However, Queenstown adfleated a pattern similar to
those stations in the McKenzie Basin, displayingesre DSR with westerly winds,
primarily associated with periods of the T dailyatieer type.
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Appendix 1. Daily Synoptic Weather Types and DSRof Pukekohe,
Woodhill Forest, Hamilton Airport, Ashley Forest, Balmoral Forest,
Lauder, Tara Hills, Wanaka, Gore, Tapanui and Queestown

Auckland/Waikato
Pukekohe
December January
1994 1995
Synoptic
DSR Types DSR Synoptic Types

1 1.10 HSE 1 0.20 HE
2 0.70 HSE 2 0.90 HNW
3 100 HW 3 370 H

4 150 HW 4 330 H

5 160 HW 5 440 H

6 180 H 6 640 H

7 430 HNW 7 380 H

8 410 HNW 8 690 H

9 260 H 9 1.90 H v
10 450 HNW 10 080 H
11 190 H 11 0.90 HSE
12 200 H 12 0.10 HSE
13 270 HSE 13 050 HSE
14 390 HSe Y 14 230 HSE
15 0.00 HSE 15 240 HSE l
16 040 R 16 3.00 HW
17 080 R 17 0.00 HSE
18 020 R 18 0.30 HSE
19 0.80 HNW 19 0.00 HSE
20 2.00 SwW 20 0.00 HSE
21 190 T 21 0.90 HE
22 310 SwW 22 0.60 HSE
23 160 W 23 0.00 HSE
24 140 T 24 0.20 HSE
25 020 sSW 25 0.10 TSW
26 020 H 26 0.10 TSW
27 100 HE 27 0.00 sw
28 130 HSE 28 0.00 HW
29 150 HE 29 0.00 HW
30 110 W 30 0.20 HSE
31 0.00 HNW 31 250 TNW
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January
1996

O 0O ~NO UL, WN P

ol =
= O

12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31

DSR
0.50
2.20
0.00
0.00
0.00
0.00
0.10
0.50
1.00
0.80
0.40
0.90
0.70
1.50
1.90
0.00
0.00
0.40
0.00
0.00
0.10
0.10
0.00
0.10
0.10
0.20
0.20
0.00
0.10
1.10
0.00

January
1999
Synoptic
Types
H 1
HE 2
HSE 3
HSE 4
HSE 5
HSE 6
HSE 7
HSE 8
HSE 9
NE 10
NE 11
TNW 12
TNW 13
TSW 14
R 15
R 16
HSE 17
HSE 18
HSE 19
HSE 20
HE 21
HSE 22
HSE 23
R 24
R 25
R 26
R 27
TSW 28
TSW 29
TSW 30
TSW 31

DSR

2.57
1.95
2.09
2.31
2.13
2.38
2.38
2.66
2.88
2.43
2.57
2.77
2.69
1.67
1.73
1.91
191
0.27
2.72
5.09
0.00
0.00
0.01
1.25
1.56
2.43
1.34
1.46
1.12
0.79
0.20

-—‘\N.l WA—

Synoptic
Types

R

HSE
HSE
HSE
HSE
HNW
SW

TSW

HSE

NE
NE
HSE
HSE
HSE
TSW

Taihoro Nukurangi
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February
1999

DSR
1 088
2 1.39
3 1.49
4 1.55
5 1.56
6 1.68
7 1.95
8 205
9 206
10 2.04
11 250
12 244
13 232
14 250
15 254
16 2.68
17 270
18 297
19 3.0
20 0.01
21  0.26
22 1.15
23  4.06
24 233
25 221
26  0.00
27  0.00
28 0.04

March
1999

Synoptic

Types

H 1
H 2
H 3
H 4
H 5
HSE 6
HSE 7
HSE 8
HSE 9
HSE 10
HSE 11
HSE 12
HSE 13
HSE 14
HSE 15
T 16
R 17
NE 18
TSW v 19
R 20
HSE 21
HSE 22
HSE 23
HSE 24
TSW 25
T 26
W 27
W 28
29
30
31

DSR

1.78
2.46
2.39
1.96
2.60
0.00
0.00
0.00
0.01
0.02
0.09
0.00
0.02
0.22
0.83
0.41
0.55
0.44
1.67
271
1.09
2.33
211
1.66
2.52
3.81
1.96
1.15
1.49
3.10
0.83
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Synoptic
Types
w
HNW
HSE
HSE
H

H

H
HSE
HSE
HSE
HSE
HSE
HSE
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I
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z
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Woodhill

November
1996

O 0O ~NO UL, WN P

ol =
(NS

12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30

DSR

13
0.9
5.6
0.6
2.8
8.9
8.0
6.2
2.3
2.9
3.2
11
1.6
2.2
3.2
0.0
1.0
0.0
11
0.3
0.5
0.3
0.5
3.0

10.0

1.8
4.7
1.9
1.9
2.0

January
1997
Synoptic
Types
HW 1
HSE 2
HSE 3
HSE 4
R 5
SW 6
SW 7
TSW 8
TSW 9
TSW 10
T 11
T 12
T 13
T 14
T v 15
T 16
T 17
TNW 18
T 19
SW 20
SW 21
SW 22
SW 23
SwW 24
SW 25
T 26
SW 27
T 28
T 29
TNW v 30

-—‘\N.l WA—

DSR
0.4
0.7
0.8
11.9
9.6
51
3.7
4.3
3.2
18.3
4.9
1.8
2.8
17
2.3
0.4
2.0
7.6
6.7
4.6
3.1
5.2
8.5
1.8
3.4
28.2
14.2
24.1
19.5
11.6
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Synoptic Types
HSE
HSE
HNW
HW
SW
R
NE
NE
NE
NE
TSW
SW
HSE
HSE
Hse Y

SW
HNW
HNW

HW
HSE
HSE

HSE
HSE
HSE
HSE
HSE v
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January
1998

OO ~NOOOUA,WNPE

o
(BN}

12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31

DSR

3.0
3.1
2.6
3.2
4.0
6.0
0.7
6.0
18.4
9.8
7.8
7.7
3.6
3.8
3.8
9.5
0.9
3.3
5.1
3.5
0.0
0.8
0.9
0.0
0.1
0.9
1.7
3.1
4.4
4.7
2.4

January
1999

Synoptic Types
HSE 1
H 2
H 3
H 4
HNW 5
SW 6
TSW 7
SW 8
HW 9
HNW 10
HNW 11
HNW 12
HNW 13
w 14
T 15
SW 16
SW 17
T 18
HW 19
HSE v 20
HSE 21
HSE 22
HE 23
HSE 24
HSE 25
HE 26
HE 27
HE 28
HE 29

I T
w W
= O
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DSR

6.4
3.0
2.5
4.9
4.4
3.9
54
5.3
7.5
5.0
11.3
3.3
3.4
1.0
0.0
0.0
0.0
0.0
0.0
0.6
0.0
0.0
0.1
0.7
15
2.3
2.3
3.0
3.1
1.4
0.7

Synoptic
Types

R

HSE
HSE
HSE
HSE
HNW
SW

TSW

HSE

NE
NE
HSE
HSE
HSE
TSW
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February
1997
DSR
1 3.7
2 4.7
3 4.2
4 1.3
5 16.6
6 0.2
7 0.0
8 25
9 9.5
10 5.5
11 15.4
12 0.0
13 0.2
14 0.8
15 3.7
16 3.9
17 4.0
18 5.7
19 0.0
20 0.0
21 0.8
22 0.6
23 0.1
24 1.5
25 1.0
26 2.4
27 4.2
28 4.5

Synoptic
Types
R
TSW
TSW
TSW
TSW
HSE
H
SW
SW
T

T

HW
HSE
HSE
HSE
HSE
HSE
HSE

TSW
TSW

TSW
TNW

TSW
NE

February

1998

O o0 ~NOULEA,WNPE

Nl
(BN}

12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
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DSR

3.7
59
5.7
59
7.5
4.7
6.0
6.5
3.9
4.2
4.3
8.8
1.6
5.0
59
5.6
12.8
7.0
0.2
2.2
0.0
0.1
0.2
0.0
0.1
0.8
1.7
2.1

Synoptic Types
HSE
HSE
HSE
H

H

H
HSE
HE
HNW
H
HSE
HE
H

H
HE
HE
w

H
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February
1999
DSR
1 7.6
2 3.2
3 3.8
4 4.6
5 5.0
6 5.7
7 5.3
8 10.8
9 8.1
10 9.1
11 5.7
12 8.6
13 7.5
14 7.9
15 5.4
16 6.1
17 4.3
18 6.2
19 6.3
20 6.4
21 10.5
22 5.4
23 6.1
24 11.0
25 10.3
26 0.0
27 0.8
28 4.0

March
1997

Synoptic Types
H 1
H 2
H 3
H 4
H 5
HSE 6
HSE 7
HSE 8
HSE 9
HSE 10
HSE 11
HSE 12
HSE 13
HSE 14
HSE 15
T 16
R 17
NE 18
TSW 19
R 20
HSE 21
HSE 22
HSE 23
HSE 24
Tsw Y 25
T 26
w 27
w 28
29
30
31

-—‘\N.l WA—

DSR

0.5
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.6
8.2
0.6
0.1
14.5
2.3
14
5.6
6.7
10.6
12.9
4.1
0.0
0.0
0.0
0.1
0.7
2.0
2.5
1.7
1.9
4.3
0.1
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Synoptic Types
TNW
HW
NE
TNW
TSW
NE
R
TNW
TSW
\W

- 4 02XV IVI

W
W
W
HNW
HNW Y
NE

TSW

nnun

TNW
SW
HW
HSE
HSE
HSE
HSE
HSE
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March
1999

O o0 ~NOOULE,WNPE

ol
(BN}

12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31

DSR

8.4
8.6
9.9
7.4
2.4
0.1
0.0
0.0
0.2
0.1
0.0
0.1
1.2
1.4
2.3
11
1.4
1.3
3.1
4.4
3.2
15
4.0
4.2
3.2
3.5
3.0
1.9
2.7
4.0
0.5

Synoptic
Types
wW
HNW
HSE
HSE
H

H

H

HSE
HSE
HSE
HSE
HSE
HSE

PVRPY)
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-—‘\N.l WA—

Taihoro Nukurangi

Part IV- Daily Weather Sequences and High Fire B8gvie Auckland West/Waikato, North Canterbury, Kenzie
Basin and Central Otago/Inland Southland

35



Hamilton
December
1994

DSR
1 1.6
2 2.0
3 1.1
4 1.3
5 25
6 2.2
7 4.7
8 6.0
9 8.8
10 8.1
11 0.7
12 1.7
13 2.0
14 2.1
15 0.0
16 0.2
17 1.4
18 1.8
19 2.4
20 105
21 3.0
22 1.9
23 5.2
24 1.6
25 0.8
26 1.1
27 3.1
28 1.7
29 1.4
30 3.4
31 0.1

Synoptic
Types
HSE
HSE
HW
HW

HSE
HE

HNW

January
1998

© 00 NOoO Ok WN P

WWRNNNNMNNMNNNNNNRPRREPRRERRERRR
PO O ~NOUWURWNRPROOOM~NOUNWNLERO

DSR
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0.7
2.2
2.4
6.4
6.1
17
3.7
2.0
6.4
16.7
59
14.8
11.9
4.7
4.0
20.7
0.5
0.6
8.1
3.7
0.0
1.3
2.3
3.5
2.1
2.1
3.4
2.7
0.5
2.0
0.6

Synoptic
Types
HSE
H

H

H
HNW
SW
TSW
SW
HW
HNW
HNW
HNW
HNW

SW
SW

HW
HSE
HSE
HSE
HE
HSE
HSE
HE
HE
HE
HE

Part IV- Daily Weather Sequences and High Fire B8gvie Auckland West/Waikato, North Canterbury, Kenzie

Basin and Central Otago/Inland Southland

36



January
1999

DSR
1 6.0
2 4.3
3 4.3
4 4.8
5 5.7
6 4.1
7 2.0
8 55
9 4.1
10 7.8
11 6.2
12 8.6
13 6.1
14 4.7
15 0.0
16 0.1
17 0.0
18 0.0
19 0.0
20 0.3
21 0.6
22 0.0
23 0.0
24 0.6
25 1.9
26 2.2
27 18
28 3.5
29 2.5
30 3.9
31 0.5

Synoptic
Types
R
HSE
HSE
HSE
HSE
HNW
SW
T
NE
H

H
HSE
R
NE
HSE
R

R

R
NE
TSW

HSE

NE

NE

HSE
HSE
HSE
TSW

February
1994

© 00 NO Ol WN P

NRNNNRNNNNNRRRRRRRR R R
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DSR
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3.9
3.2
4.5
0.8
0.0
0.2
15
2.2
1.6
2.3
2.5
2.8
2.4
10.7
14.4
4.4
0.7
0.8
0.2
0.2
0.0
0.5
0.7
1.2
15
2.0
2.6
10.6
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Synoptic
Types
R
TSW
SW
HW
HSE
HSE
HSE
HSE
HSE
HSE
HSE

HSE
HSE
HW
HE v
TNW

TNW

NE

NE

HE

HSE

HSE

HSE

HSE

HSE

NE

TNW
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February
1998

DSR
1 06
2 25
3 33
4 36
5 38
6 30
7 33
8 35
9 103
10 0.7
11 04
12 1.9
13 20
14 0.2
15 3.0
16 3.1
17 6.0
18 10.1
19 0.0
20 0.1
21 0.0
22 00
23 0.2
24 0.0
25 0.0
26 0.2
27 05
28 46

Synoptic Types
HSE
HSE
HSE
H
H
H
HSE
HE
HNW V¥
H

HSE

HE

H

H

HE

HE

w

HNW

HE

TNW

w

TNW

T

sw

H

H

HE

H

February
1999

© 00 NO Ol WN P

NNNNRPRRRERRRRRR
WNPFPOOW®OWNOUMWNIEDO

24
25
26
27
28

DSR
2.2
2.5
2.8
2.1
2.6
3.9
6.1
5.3
4.3

13.4
10.3
10.8
5.2
7.5
5.0
7.0
5.6
7.6
51
2.6
14.2
7.1
6.6
9.0
16.4
0.0
5.7
3.4
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Synoptic
Types
H

I TTITT

HSE
HSE
HSE
HSE
HSE
HSE
HSE
HSE
HSE
HSE

NE
TSW

HSE
HSE
HSE
HSE
TSW
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February March
2003 1999
DSR Synoptic Types DSR Synoptic Types
1 25 H 1 151 W
2 18 H 2 13.3 HNW
3 25 H 3 54 HSE
4 36 H 4 9.8 HSE
5 19 H 5 202 H
6 24 H 6 00 H
7 35 H 7 00 H
8 25 H 8 0.0 HSE
9 47 H 9 0.0 HSE
10 23 H 10 0.0 HSE
11 25 H 11 0.1 HSE
12 48 HSE 12 0.2 HSE
13 1.7 TSW 13 0.4 HSE
14 23 R 14 1.9 NE
15 89 H 15 10 R
16 36 H 16 11 R
17 38 W 17 12 H
18 91 T 18 12 H
19 14 T 19 29 H
20 13 7T 20 21 H
21 1.6 HE 21 13 H
22 1.2 H 22 15 W
23 15 H v 23 2.4 HE
24 0.0 HSE 24 24 H
25 0.3 HSE 25 21 H
26 0.0 HSE 26 28 H
27 0.0 HSE 27 24 H
28 00 R 28 25 H
29 4.8 HSE
30 3.7 HNW V¥
31 05 H
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March
2000

DSR
1 5.3
2 0.2
3 1.0
4 1.4
5 1.2
6 2.3
7 3.7
8 1.4
9 2.3
10 3.1
11 2.6
12 5.1
13 0.4
14 0.9
15 0.6
16 2.3
17 6.7
18 2.9
19 7.1
20 438
21 3.2
22 2.8
23 0.3
24 1.8
25 5.8
26 5.7
27 3.1
28 2.8
29 3.6
30 0.0
31 0.0

Synoptic
Types
HW

HSE
HSE
HSE
HSE
HSE
HSE
HSE

HNW
HNW
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North Canterbury

Ashley
October November
1998 1997
Synoptic Synoptic
DSR Type DSR Type

1 270 SW 1 0.26 HE

2 0.02 sSwW 2 899 W

3 001 T 3 8.54 HNW
4 19.40 T 4 4.54 HNW
5 18.18 W 5 138 H

6 10.20 HE 6 160 H

7 18.87 HE 7 1501 T

8 24.31 HE 8 0.19 Sw
9 3.86 HE 9 0.67 SW
10 140 NE 10 0.64 HNW
11 0.03 NE 11 0.26 W
12 000 T 12 170 T
13 000 T 13 319 W
14 002 T 14 1487 T

15 239 T 15 3.66 SW
16 0.01 sSwW 16 004 T

17 0.02 sSwW 17 147 T

18 16.54 W 18 1333 T

19 173 T 19 657 T
20 987 T 20 6.64 SW
21 6.05 T 21 1.20 SW
22 212 SWwW 22 0.19 HNW
23 5.23 HNW 23 1.80 HNW
24 516 W 24 22.64 HNW
25 9.53 HNW 25 0.35 Sw
26 1.88 W 26 7.27 SW
27 781 T v 27 11.23 SW
28 0.00 TNW 28 9.63 SW v
29 001 T 29 313 W
30 0.00 R 30 000 T
31 0.00 NE
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December
2000
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ol
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12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31

DSR

0.04
0.09
0.07
0.51
2.57
9.02
3.82
1.81
1.14
2.47
1.60
1.40
4.20
6.22
1.83
1.67
1.40
1.66
491
16.35
25.62
3.86
8.75
29.30
51.90
33.07
21.73
514
15.77
36.06
0.32

Synoptic
Type
TNW

HSE
HSE
HSE

“IITx
Z
=

A4 A4 A A4 A4+

January
1998
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DSR
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0.01
1.46
21.02
13.36
2.13
0.28
1.75
22.03
0.67
0.61
2.38
2.44
4.08
7.89
44.26
0.00
0.23
5.45
10.29
0.36
0.28
1.36
4.72
7.27
8.71
9.47
6.20
13.74
7.24
9.47
12.98
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Synoptic
Type
HSE

H

H
H i
HNW

SW
TSW
SW
HW
HNW
HNW
HNW
HNW

SW
SW

HW ¥V
HSE
HSE
HSE
HE
HSE
HSE
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February
1998
DSR
1 2.76
2 2.50
3 5.49
4 14.24
5 18.34
6 14.52
7 11.36
8 27.83
9 35.66
10 8.82
11 0.63
12 2.96
13 20.88
14 25.97
15 14.53
16 12.05
17 19.21
18 0.00
19 0.56
20 10.91
21 12.14
22 26.70
23 6.92
24 0.00
25 0.47
26 2.78
27 4.72
28 15.26

March
2001

Synoptic Type
HSE 1
HSE 2
HSE 3
H 4
H 5
H 6
HSE 7
HE 8
HNW 9
H 10
HSE 11
HE 12
H 13
H 14
HE 15
HE 16
w Vv 17
HNW 18
HE 19
TNW 20
w 21
TNW 22
T 23
Sw 24
H 25
H 26
HE 27
H 28
29
30
31
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DSR
9.10
0.07
0.17
1.97
1.94
1.54
4.04
8.42
0.00
0.00
0.25
1.01
4.34
2.68
1.14
153
1.00
1.99
1.72
3.14
4.80
5.93
7.27
2.46
22.21
12.81

8.19
14.82
20.83
13.88
16.80
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Synoptic Type
HSE

HSE

R

R

HSE

HSE

HSE
HSE
HSE

ITH4-H4-4sIT
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March
2002
DSR

1 0.98
2 6.07
3 4.17
4 20.56
5 0.37
6 1.50
7 5.03
8 16.70
9 4.99
10 1.57
11 0.05
12 0.56
13 5.61
14 1.28
15 5.86
16 8.70
17 4.90
18 0.00
19 0.63
20 0.26
21 6.38
22 10.87
23 4.36
24 5.20
25 3.13
26 2.19
27 3.64
28 11.99
29 12.82
30 1457
31 13.65

Synoptic Type
T

T

T

T
HE
HSE
H
NE
R
HSE ¥
HSE

DODITTsAAA444-447
0

4 -0
=

—

SW V¥

April
2001

OO NS WNLPE

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30

DSR
12.47
8.01
0.00
0.36
2.82
17.85
6.18
4.68
48.18
21.52
11.12
9.27
2.55
291
5.84
6.51
6.27
6.71
5.84
23.41
0.00
0.10
0.76
0.80
1.79
1.92
5.45
6.15
7.95
8.75

'—\N.l WA—

Taihoro Nukurangi

Synoptic Type

%
=
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BALMORAL
December
1994
DSR
1 7.87
2 2.36
3 4.11
4 0.13
5 0.57
6 3.72
7 6.54
8 71.39
9 4.48
10 0.45
11 2.40
12 3.79
13 0.21
14 3.21
15 5.41
16 1.64
17 3.38
18 24.59
19 17.37
20 5.91
21 30.32
22 32.81
23 14.91
24 26.58
25 54.85
26 11.05
27 10.68
28 29.10
29 25.45
30 0.00
31 9.48

December
2000
Synoptic
Types
HSE 1
HSE 2
HW 3
HW 4
HW 5
H 6
HNW 7
HNW ‘i 8
H 9
HNW 10
H 11
H 12
HSE 13
HSE 14
HSE 15
R 16
R 17
R 18
HNW 19
S 20
T 21
S 22
w 23
T 24
sSwW 25
H 26
HE 27
HSE 28
HE 29
w 30
Hhw Y 31

-—‘\N.l WA—

DSR
1.30
4.02
0.02
0.45
3.69

15.13
5.57
4.86
2.34
5.49
6.28
7.53
9.75

18.47
3.86
2.00
4.53
4.33

16.00

42.16

51.16

12.33
8.69

21.76

45.52

37.45

17.63
2.10

28.83

11.89

17.10

Taihoro Nukurangi

Synoptic Types
TNW

HSE
HSE
HSE

“IITzT
Z
=

i T R e T e T e I R e
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Taihoro Nukurangi

January January
1998 1999
DSR Synoptic Types DSR Synoptic Types
1 0.63 HSE 1 12.32 R
2 705 H 2 5.48 HSE
3 69.16 H 3 12.75 HSE
4 2215 H 4 1451 HSE
5 4.85 HNW 5 28.51 HSE
6 271 SW 6 10.65 HNW
7 464 TSW 7 3493 SwW
8 16.65 SW 8 376 T
9 0.69 HW 9 3.08 NE
10 0.86 HNW 10 538 H
11 6.28 HNW 11 2391 H
12 24.52 HNW 12 26.94 HSE
13 9.81 HNW 13 1270 R
14 1404 W 14 3.60 NE
15 3595 T 15 0.49 HSE
16 1.88 SW 16 235 R
17 12.73 SW 17 7.75 R
18 1664 T 18 6.68 R
19 39.91 HW 19 18.05 NE
20 428 HSE 20 26.51 TSW
21 3.89 HSE 21 11.11 R
22 485 HSE 22 157 HSE
23 8.10 HE 23 269 R
24 25.62 HSE 24 789 R
25 23.04 HSE 25 1451 NE
26 17.82 HE 26 14.59 NE
27 33.99 HE 27 25.20 HSE
28 28.51 HE 28 7.74 HSE
29 17.71 HE 29 6.77 HSE
30 2217 H 30 3745 TSWwW
31 30.65 H 31 120 T
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February
1998

DSR
1.74
2.90
6.94

20.86

16.92

28.88

29.30

31.55

32.74

14.52
8.71

14.86

44.78

49.16

29.97

21.63

45.81
1.39
9.39

23.15

34.47

27.20

10.81
1.37
3.08

12.06

17.11

19.11

O©oOo~NOOOTh~WNPRE

NRNNRNNNNNNRPEPRPREPREPRERPE
O~NOUNDNWNRPOOONODUNMNWNERO

Synoptic Types
HSE
HSE
HSE
H

H

H
HSE
HE
HNW
H
HSE
HE

H

H

HE
HE
W
HNW
HE
TNW
W
TNW
T
SW

February

20

01
1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28

"‘\N.l WA/

DSR
0.28
1.10
5.42

15.69
8.20
8.09
0.24
4.59
7.26

21.78

56.60
7.35
9.34

26.05

22.92
5.06
6.07
6.59
5.59

43.70

14.02

65.10

13.03

18.81

16.34
2.53
6.04

13.75

Taihoro Nukurangi

Synoptic Types

=sS41s=s=sTITI

HNW
W

()

HNW

SW
SW
SE

ITIrITrdd4d-4-4x0 310X

TSW
TSW

HSE
HSE
HSE v
HSE
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Taihoro Nukurangi

March
1998
DSR Synoptic Types

1 28.17 H

2 15.05 H

3 12.32 HSE
4 7.96 HE
5 3181 HE
6 41.46 NE
7 7.76 HE
8 27.62 HSE
9 18.16 HE
10 152 NE
11 1.15 HSE v
12 0.00 HSE
13 0.57 TNW
14 1639 T

15 0.01 SW
16 0.13 H

17 3.75 W
18 525 T

19 37.07 SW
20 27.38 SW
21 17.58 SW
22 397 H
23 8.97 H
24 23.66 H
25 3041 H
26 7.35 HSE
27 6.07 HSE
28 3.44 TNW
29 8.37 SwW
30 15.14 SW v
31 413 W
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Taihoro Nukurangi

MCKENZIE BASIN — (Heydenrych et al (2001) did not d a long term analysis for this region)

TARA HILLS
December January
2000 1999
DSR Synoptic Types DSR  Synoptic Types
1 1.58 TNW 1 4021 R
2 6.81 W 2 13.18 HSE
3 0.05 H 3 11.71 HSE
4 061 H 4 16.75 HSE
5 190 H 5 23.20 HSE
6 35.93 TSW 6 12.85 HNW
7 20.81 TSW 7 473 SW
8 7.97 NE 8 1061 T
9 2.95 NE 9 1212 NE
10 3.24 NE 10 876 H
11 543 R 11 2319 H
12 0.14 R 12 1554 HSE
13 6.72 HSE 13 16.07 R
14 1.87 HSE 14 10.87 NE v
15 1.30 HSE 15 0.87 HSE
16 284 H 16 4.44 R
17 794 H 17 1730 R
18 7.56 HNW 18 1058 R
19 2226 T 19 1155 NE
20 7000 T 20 40.90 TSW
21 66.45 T 21 1731 R
22 2431 T 22 13.33 HSE
23 17111 T 23 6.23 R
24 67.69 T 24 1298 R
25 1532 T 25 17.76 NE
26 1717 7T 26 12.68 NE
27 460 T 27 25.88 HSE
28 433 T 28 20.93 HSE
29 521 T v 29 1327 HSE
30 000 T 30 4257 TSW
31 007 T 31 374 T v
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February
1998

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28

DSR
10.79
9.64
4.74
3.05
8.99
10.73
28.15
13.13
9.85
13.21
577
16.70
21.08
27.98
10.42
33.33
50.30
18.09
20.89
15.59
59.90
20.43
0.00
0.00
0.16
0.63
3.56
2.27

February
1999

Synoptic Types
HSE 1
HSE 2
HSE 3
H 4
H 5
H 6
HSE 7
HE 8
HNW 9
H 10
HSE 11
HE 12
H 13
H 14
HE 15
HE 16
w 17
HNW 18
HE 19
TNW 20
w 21
TNW v 22
T 23
Sw 24
H 25
H 26
HE 27
H 28

-—‘\N.l WA—

DSR
2.51
5.50
7.69
7.74

23.95

11.37

25.37

34.06

42.83

24.44
7.41

14.22

12.78

12.94

10.92
7.30

10.84

13.66

46.73

26.85

14.26

11.62

12.33
7.18

14.64
8.16
0.05

15.15

Taihoro Nukurangi

Synoptic Types

SE
SE
HSE
HSE
HSE
HSE
HSE
HSE
HSE
HSE

IITIITITITITXT

R
NE
TSW

HSE
HSE
HSE
HSE
TSW

=z
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Taihoro Nukurangi

February February
2001 2003
DSR  Synoptic Types DSR Synoptic Types

1 588 H 1 30.50 H

2 9.74 H 2 1265 H

3 1223 W 3 12.02 H

4 78.86 W 4 13.01 H

5 1010 T 5 9.41 H

6 7023 W 6 52.85 H

7 798 HNW 7 13.03 H

8 38.90 Sw 8 89.07 H

9 19.44 HNW 9 1579 H
10 17.40 HNW 10 2201 H
11 1345 R 11 2583 H
12 35.05 R 12 488 HSE
13 584 R 13 62.79 TSW v
14 5355 T 14 0.06 R
15 200 T v 15 043 H
16 0.11 TSW 16 29.34 H
17 071 TSW 17 4957 W
18 3.81 HSE 18 237 T
19 292 H 19 000 T
20 200 H 20 162 T
21 260 H 21 1.04 HE
22 48.06 TSW 22 1.20 H
23 690 TSW 23 169 H
24 39.63 R 24 2.27 HSE
25 4.69 HSE 25 2.67 HSE
26 6.68 HSE 26 3.67 HSE
27 3.85 HSE 27 3.84 HSE
28 8.83 HSE v 28 3.04 R
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Taihoro Nukurangi

March March
2000 2001
DSR Synoptic Types DSR Synoptic Types

1 3.65 HW 1 30.61 HSE
2 797 W 2 6.34 HSE
3 776 H 3 490 R

4 108.45 H 4 586 R

5 13.57 HSE 5 3.85 HSE
6 7870 TSW 6 3.44 HSE
7 1742 HSE 7 435 H

8 526 H 8 17.30 H

9 4013 H 9 15.08 HSE
10 10.17 H 10 484 HSE
11 1360 H 11 6.94 HSE
12 3297 TSW v 12 7.09 HE
13 0.00 R 13 1113 W
14 0.00 TSW 14 20.72 H

15 0.02 NE 15 771 H
16 0.13 HSE 16 835 H
17 035 H 17 3.23 HSE
18 253 W 18 3.90 HSE
19 40.86 HE 19 5.95 HSE
20 186 H 20 3.82 HSE
21 7.89 HE 21 9.38 HSE
22 3.49 HSE 22 9.42 HSE
23 256 HSE 23 10.82 HSE
24 3.06 HSE 24 1111 H
25 181 HSE 25 82.46 H
26 1.30 HSE 26 8.13 W
27 243 HSE 27 103.29 T
28 2.23 HSE 28 4969 T
29 231 T 29 1821 T
30 0.12 HNW 30 1824 H
31 1.13 HNW 31 948 H v
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Taihoro Nukurangi

March
2002
DSR Synoptic Types

1 127 T

2 439 T

3 1954 T

4 3245 T

5 9.39 HE
6 6.33 HSE
7 291 H

8 23.77 NE
9 585 R
10 2.07 HSE
11 2.13 HSE
12 251 HSE
13 753 T
14 1125 T
15 5233 T
16 2324 T
17 2082 T
18 539 T
19 4400 T
20 2267 T
21 1245 W
22 23.00 H
23 1560 H
24 8.69 H
25 9.67 R
26 268 R
27 6.61 SW
28 3533 T
29 1957 T
30 5123 T
31 1759 TSW v
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LAUDER
December
2000
DSR

1 0.15
2 0.09
3 0.00
4 0.02
5 0.23
6 10.72
7 10.86
8 0.68
9 2.65
10 1.11
11 2.01
12 0.13
13 8.95
14 34.00
15 5.71
16 3.62
17 3.64
18 3.19
19 7.04
20 14.75
21 239.45
22 6.72
23 8.13
24 17.75
25 7.90
26 35.29
27 4.82
28 60.45
29 61.87
30 0.00
31 1.71

Synoptic Types
TNW
w

HSE
HSE
HSE

HNW

A4 44444444444

January

1998

O©oO~NOOTh~,WNPRE
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Taihoro Nukurangi

DSR

0.01
4.50
13.69
9.13
1.10
2.87
2.22
41.90
2.66
2.16
14.99
55.20
12.66
33.79
22.16
0.46
2.13
5.45
47.84
4.06
3.75
4.48
3.62
29.89
11.58
5.38
17.48
3.90
23.20
33.82
61.42

Synoptic Types
HSE
H

H

H
HNW
SW
TSW
SW
HW
HNW
HNW
HNW
HNW

SW
SW

HSE
HSE
HSE
HE
HSE
HSE
HE
HE
HE
HE
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Taihoro Nukurangi

February February
1998 1999
DSR Synoptic Types DSR Synoptic Types

1 9.38 HSE 1 0.13 H

2 6.59 HSE 2 083 H

3 6.54 HSE 3 1.00 H

4 719 H 4 3.19 H

5 1335 H 5 9.00 H

6 2892 H 6 9.95 HSE
7 13.17 HSE 7 18.95 HSE
8 41.43 HE 8 16.85 HSE
9 11.26 HNW 9 28.89 HSE v
10 20.31 H 10 0.23 HSE
11 18.95 HSE 11 1.16 HSE
12 18.16 HE 12 486 HSE
13 13.19 H 13 457 HSE
14 9553 H 14 466 HSE
15 57.65 HE 15 12.24 HSE
16 39.39 HE 16 631 T
17 7456 W v 17 1094 R
18 0.28 HNW 18 9.87 NE
19 23.32 HE 19 38.06 TSW
20 21.23 TNW 20 2334 R
21 136.61 W 21 8.67 HSE
22 3458 TNW v 22 11.90 HSE
23 029 T 23 7.28 HSE
24 0.00 sSw 24 8.37 HSE
25 0.02 H 25 7.81 TSW
26 358 H 26 525 T
27 9.55 HE 27 36.74 W
28 055 H 28 97.40 W v
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Taihoro Nukurangi

February March
2003 2001
DSR Synoptic Types DSR Synoptic Types
1 41.15 H 1 5.03 HSE
2 1212 H 2 3.13 HSE
3 3434 H 3 334 R
4 9.05 H 4 361 R
5 6.33 H 5 1.62 HSE
6 5778 H 6 1.73 HSE
7 11.73 H 7 411 H
8 37.33 H 8 849 H
9 16.26 H 9 3.35 HSE
10 6.29 H 10 2,57 HSE
11 26.45 H 11 4.33 HSE
12 474 HSE 12 3.98 HE
13 37.65 TSW v 13 6.99 W
14 032 R 14 1140 H
15 022 H 15 573 H
16 6.25 H 16 293 H
17 43.39 W 17 195 HSE
18 001 T 18 2.90 HSE
19 113 T 19 3.44 HSE
20 6.56 T 20 3.03 HSE
21 14.83 HE 21 13.68 HSE
22 209 H 22 7.25 HSE
23 444 H 23 8.03 HSE
24 191 HSE 24 35.44 H
25 3.63 HSE 25 51.39 H
26 3.09 HSE 26 13.72 W
27 3.62 HSE 27 98.27 T
28 402 R v 28 106.71 T
29 5247 T
30 24.06 H
31 8.18 H v
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Taihoro Nukurangi

March
2002
DSR Synoptic Types

1 250 T

2 321 T

3 1204 T

4 1502 T

5 3.90 HE
6 2.42 HSE
7 445 H

8 14.13 NE
9 238 R
10 1.30 HSE
11 2.68 HSE
12 3.09 HSE
13 468 T
14 583 T
15 830 T
16 1425 T
17 2248 T
18 237 T
19 16782 T
20 1099 T
21 2897 W
22 2310 H
23 3747 H
24 1161 H
25 590 R
26 298 R
27 34.09 SW
28 51.17 T
29 4481 T
30 3800 T v
31 17.00 TSW
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WANAKA
November
1996
DSR

1 0.32
2 2.87
3 2.74
4 1.66
5 3.36
6 0.53
7 2.28
8 3.27
9 3.29
10 1.80
11 2.39
12 1.24
13 0.89
14 11.05
15 2.56
16 18.21
17 17.93
18 1.00
19 1.66
20 9.51
21 5.84
22 4,52
23 6.21
24 11.11
25 17.17
26 12.15
27 9.34
28 4.00
29 22.68
30 18.22

Synoptic Types
HW
HSE
HSE
HSE
R v
SW

SW

TSW
TSW
TSW

i e e e e

November

1997

O©oO~NOUDA,WNLPE
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Taihoro Nukurangi

DSR

171
0.97
1.86
2.01
2.30
0.28
0.42
0.04
1.64
33.13
4.27
3.36
8.07
0.95
3.51
0.00
0.00
0.30
8.02
3.54
7.27
6.20
4.60
21.97
6.62
15.73
4.34
19.36
6.59
4.22

Synoptic Types
HE

w

HNW

HNW

H

H

T

Sw

HNW
HNW
HNW
SW
SW
SW

45%
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December
1994

OO ~NOOOULE,WNPE

ol
(BN}

12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31

DSR

4.60
4.80
2.30
4.10
6.10
12.60
9.30
9.60
12.10
8.50
0.60
5.10
5.70
4.40
7.10
3.70
9.00
11.70
11.80
18.60
10.20
25.90
15.40
9.70
9.20
5.50
6.90
8.10
4.70
4.50
5.20

Synoptic Types

HSE
HSE
HW
HW
HW
H
HNW
HNW

HNW

HSE

HSE
HSE

HNW
SW

—|§(£—|

SW
HE
HSE
HE

HNW

January
1998

O©CoOoO~NOOOA~WDNLPRE
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Taihoro Nukurangi

DSR

6.36
6.60
6.03
6.14
9.46
10.01
12.90
7.98
10.59
31.11
21.50
53.08
15.96
16.80
17.81
16.39
9.17
6.90
10.60
12.16
8.46
3.97
6.82
0.60
2.17
4.27
3.34
7.03
1.08
3.14
6.63

Synoptic Types
HSE
H

H

H
HNW
SW
TSW
SW
HW
HNW
HNW
HNW
HNW

SW
SW

HW
HSE
HSE
HSE
HE
HSE
HSE
HE
HE
HE
HE
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Taihoro Nukurangi

January February
2003 1993
DSR Synoptic Types DSR Synoptic Types

1 855 H 1 9.90 SW
2 5.78 HSE 2 230 Sw
3 5.37 HSE 3 6.20 SW
4 6.42 W 4 320 T

5 024 W 5 6.80 SW
6 0.00 H 6 10.80 HW
7 0.25 HSE 7 1440 H

8 9.70 HSE 8 8.30 HSE
9 0.00 R 9 470 R
10 0.02 HSE 10 270 R
11 0.07 HSE 11 180 R
12 038 R 12 6.50 R
13 272 NE 13 9.20 HW
14 3.75 NE 14 16.20 HW
15 6.02 R 15 12.40 HW
16 453 H 16 11.80 HSE
17 251 H 17 7.40 HSE
18 298 W 18 18.10 HSE
19 3.85 W 19 9.40 R v
20 500 W 20 0.00 R
21 6.85 W 21 0.70 R
22 723 T 22 1.30 NE
23 18 T 23 0.20 NE
24 2130 T 24 1.20 HE
25 7.16 TSW 25 0.10 HE
26 18 T 26 0.20 NE
27 1377 T 27 0.90 NE
28 1029 T 28 1.30 HE
29 442 T
30 3.96 W v
31 841 W
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Taihoro Nukurangi

February February
1998 1999
DSR Synoptic Types DSR Synoptic Types

1 7.93 HSE 1 156 H

2 7.27 HSE 2 275 H

3 5.49 HSE 3 329 H

4 756 H 4 358 H

5 781 H 5 429 H

6 6.40 H 6 3.99 HSE

7 12.27 HSE 7 488 HSE

8 7.73 HE 8 4.70 HSE

9 19.96 HNW 9 4.40 HSE
10 1053 H 10 9.38 HSE
11 8.35 HSE 11 12.60 HSE
12 8.58 HE 12 7.66 HSE
13 6.03 H 13 8.98 HSE
14 1081 H 14 5.85 HSE
15 12.48 HE 15 6.13 HSE
16 8.37 HE 16 433 T
17 1093 W 17 515 R
18 1493 HNW 18 6.11 NE
19 190 HE 19 3.33 TSW
20 3.80 TNW 20 8.02 R
21 320 W v 21 6.95 HSE
22 0.77 TNW 22 498 HSE
23 217 T 23 9.17 HSE
24 0.00 sSw 24 11.57 HSE
25 019 H 25 10.67 TSW v
26 142 H 26 043 T
27 248 HE 27 0.83 W
28 529 H 28 1.799 W
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Taihoro Nukurangi

February
2003
DSR Synoptic Types

1 829 H

2 761 H

3 539 H

4 6.73 H

5 6.50 H

6 854 H

7 721 H

8 8.48 H

9 779 H
10 821 H
11 436 H
12 7.50 HSE
13 406 TSW
14 8.46 R
15 14.04 H
16 11.00 H
17 892 W
18 1398 T
19 1367 T
20 1453 T
21 14.52 HE
22 16.69 H
23 1061 H v
24 0.02 HSE
25 0.03 HSE
26 0.02 HSE
27 0.01 HSE
28 0.14 R
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Taihoro Nukurangi

INLAND SOUTHLAND AND CENTRAL OTAGO

GORE

November December
1997 1991
DSR  Synoptic Types DSR  Synoptic Types
1 0.01 HE 1 001 T
2 324 W 2 000 sw
3 059 HNW 3 000 sw
4 0.04 HNW 4 000 TSW
5 002 H 5 0.02 TNW
6 087 H 6 0.02 TNW
7 1152 T 7 037 TNW
8 0.01 sw 8 000 T
9 0.00 sSwW 9 011 sw
10 0.00 HNW 10 005 R
11 042 W 11 468 R
12 000 T 12 0.03 HW
13 001 W 13 0.05 HW
14 3274 T 14 165 TSW
15 0.01 sw 15 059 TSW
16 039 T 16 115 NE
17 068 T 17 112 HSE
18 1480 T 18 352 H
19 139 T 19 3.01 HNW
20 232 sSWwW 20 162 T
21  0.00 swW 21 640 T
22  0.00 HNW 22 1497 T
23 0.22 HNW 23 1194 HSE
24  0.13 HNW 24 10.42 HSE
25 0.00 sSW 25 257 HSE v
26 0.02 sSw 26 0.00 HSE
27 242 SW 27 029 H
28 0.00 sSw 28 0.13 HSE
29 006 W 29 0.00 NE
30 001 T 30 0.00 TSW
31 0.01 TSW
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Taihoro Nukurangi

December January
1994 1998
Synoptic Synoptic
DSR Types DSR Types
1 0 HSE 1 132 HSE
2 0.00 HSE 2 1055 H l
3 0.23 HW 3 1332 H
4 0.17 HwW 4 000 H
5 0.35 HwW 5 0.00 HNW
6 0.13 H 6 010 SwW
7 3.10 HNW 7 083 TSW
8 57.83 HNW 8 386 SW
9 0.02 H 9 0.00 HW
10 0.56 HNW 10 0.00 HNW
11 058 H 11 0.04 HNW
12 045 H 12 0.13 HNW
13 0.27 HSE 13 0.02 HNW
14 1.36 HSE 14 343 W
15 0.02 HSE 15 256 T
16 0.18 R 16 0.27 SW
17 0.67 R 17 071 SW
18 11.10 R 18 420 T
19 2.46 HNW 19 142 HW
20 0.00 sSwW 20 0.24 HSE
21 153 T 21 0.28 HSE
22 0.00 sSW 22 0.80 HSE
23 0.00 W 23 0.08 HE
24 002 T 24 0.05 HSE
25 0.01 sSwW 25 1.85 HSE
26 001 H 26 0.38 HE
27 0.02 HE 27 046 HE
28 0.43 HSE 28 0.23 HE
29 0.68 HE 29 1.00 HE
30 0.07 W 30 980 H
31 0.01 HNW 31 1519 H
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January
1999

OO N, WNPE

o
(BN}

12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31

DSR
1.34
0.86
1.17

2413

12.64
0.00
0.00
0.15
0.11
0.14
0.26

12.08
1.83
0.00
0.01
0.02
0.05
0.20
0.58
1.06
2.89
2.17
1.77
1.60
0.62
0.68
0.18
0.67
131
0.72
0.01

February
1992

Synoptic
Types
R 1
HSE 2
HSE 3
HSE 4
HSE 5
HNW 6
SW 7
T 8
NE 9
H 10
H 11
HSE 12
R 13
NE 14
HSE 15
R 16
R 17
R 18
NE 19
TSW 20
R 21
HSE 22
R 23
R 24
NE 25
NE 26
HSE 27
HSE 28
HSE 29
TSW
T

DSR
0.01
0.10
2.88
0.00
0.00
0.01
0.04
0.27
0.01
0.00
0.09
0.04
l1.61
0.00
0.00
0.01
0.07

26.44
154
1.48
3.38
472
211
0.14
2.28
8.31
0.07
0.00
0.02
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Taihoro Nukurangi

Synoptic
Types

W
SwW
W
T

HW
HSE
NE
NE

HW
HW
HSE
HE

SW
HW

SW
SW

SW
NE
TNW
SwW
HW
SwW
SW
HW
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Taihoro Nukurangi

February March
1999 2001
DSR Synoptic Types DSR  Synoptic Types
1 0.00 H 1 0.30 HSE
2 019 H 2 017 HSE
3 019 H 3 013 R
4 034 H 4 070 R
5 0.38 H 5 0.27 HSE
6 1.48 HSE 6 128 HSE
7 2.05 HSE 7 136 H
8 2.01 HSE 8 010 H
9 5.01 HSE 9 0.12 HSE
10 1.87 HSE 10 0.53 HSE
11 1.50 HSE 11 0.56 HSE
12 2.03 HSE 12 059 HE
13 1.08 HSE 13 2136 W
14 2.00 HSE 14 499 H
15 2.03 HSE 15 082 H
16 385 T 16 051 H
17 9.25 R 17 0.65 HSE
18 6.81 NE 18 0.50 HSE
19 8.66 TSW 19 167 HSE
20 835 R 20 1.33 HSE
21 2.01 HSE 21 1.27 HSE
22 466 HSE 22 2.05 HSE
23 0.71 HSE 23 141 HSE
24 3.12 HSE 24 115 H
25 2.82 TSW 25 19.16 H
26 210 T 26 458 W
27 025 W 27 4668 T
28 30.28 W v 28 78.02 T v
29 001 T
30 001 H
31 025 H
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Taihoro Nukurangi

March
2003
DSR Synoptic Types
1 022 R
2 1.32 TSW
3 1589 T
4 548 H
5 156 HSE
6 0.01 HSE
7 0.05 HSE
8 0.06 HSE
9 3.55 HSE
10 0.41 HSE
11 0.17 R
12 0.57 TSW
13 1.03 TSW
14 1.00 TSW
15 0.78 TSW
16 0.39 HSE
17 091 H
18 161 H
19 0.88 H
20 129 H
21 048 H
22 134 H
23 9.25 H
24 1.92 HSE
25 1.71 HSE
26 1.10 HSE
27 1.48 HSE
28 0.94 HSE
29 295 HSE
30 247 TNW v
31 0.00 TNW
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QUEENSTOWN
November
1989
DSR

1 3.23
2 0.17
3 0.87
4 0.98
5 1.14
6 0.57
7 1.52
8 0.17
9 0.12
10 0.20
11 0.31
12 0.72
13 3.84
14 12.54
15 10.90
16 7.39
17 1.83
18 1.09
19 10.39
20 0.24
21 0.95
22 2.07
23 6.93
24 4,53
25 6.11
26 3.60
27 8.63
28 4.37
29 3.40
30 3.97

November
2000

Synoptic Types
W 1
H 2
H 3
HSE 4
HSE 5
HE 6
H 7
HE 8
W 9
SW 10
H 11
HE 12
T 13
T 14
SW 15
R 16
TNW 17
T 18
Tsw Y 19
R 20
R 21
R 22
R 23
R 24
R 25
TSW 26
TSW 27
HW 28
HNW 29
HNW v 30

-—‘\N.l WA—

Taihoro Nukurangi

DSR
3.01
0.68
0.62
0.80
1.19
2.13
1.37
0.80
0.98
1.42
1.72
5.80
2.56
6.40
8.05
7.01
8.29

10.98
5.97
6.64
5.01
0.50
1.56
1.88
3.76
5.67
5.87
0.00
0.06
0.15

Synoptic Types
NE
HSE
HSE
R
TSW
TSW
TSW
NE
HSE
HSE
HSE
HSE

—|—|—|—|—|—|—|g—|—|%

—

SW

TSW
TSW
TSW
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Taihoro Nukurangi

December December
1987 1989
Synoptic
DSR Synoptic Types DSR Types
1 0.58 TNW 1 7.53 HNW
2 0.00 TNW 2 2055 W l
3 009 T 3 162 W
4 117 T 4 026 H
5 154 SW 5 0.67 HSE
6 1.85 SW 6 1.34 HSE
7 1.12 W 7 1.13 HSE
8 0.46 TNW 8 1.81 HSE
9 0.02 sSwW 9 1.89 HW
10 0.01 HNW 10 426 HW
11 0.13 HW 11 296 HSE
12 0.35 HSE 12 7.68 HE
13 3.97 HSE 13 19.73 W
14 2.62 HSE 14 275 T v
15 2.53 HSE 15 000 T
16 2.72 HE 16 000 T
17 299 T 17 0.00 TSW
18 6.88 TNW 18 0.00 HW
19 10.07 HNW 19 0.02 HSE
20 5.49 HSE 20 0.08 HE
21 8.31 HSE v 21 1.47 TNW
22 140 NE 22 6.00 T
23 0.00 TNW 23 025 T
24 037 T 24 0.61 SW
25 314 T 25 159 Sw
26 0.23 SW 26 329 T
27 1.83 HNW 27 0.00 T
28 3.66 W 28 0.01 W
29 9.34 SW 29 0.31 HNW
30 19.13 SW 30 0.92 HSE
31 10.08 HW 31 4,74 HSE
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December
1990
DSR

1 9.12
2 9.65
3 23.20
4 12.74
5 4.31
6 12.09
7 29.16
8 32.96
9 20.56
10 3.96
11 0.01
12 0.00
13 0.00
14 0.01
15 0.03
16 0.02
17 0.34
18 2.42
19 0.05
20 0.09
21 0.67
22 1.23
23 1.39
24 6.45
25 0.26
26 0.56
27 0.01
28 0.29
29 0.00
30 0.26
31 1.37

December
2000

Synoptic Types
SW 1
SW 2
SW 3
SW 4
H 5
HNW 6
SW 7
SW 8
HNW 9
w v 10
TNW 11
T 12
T 13
w 14
T 15
HNW 16
H 17
HE 18
Sw 19
SW 20
TSW 21
NE 22
NE 23
TNW 24
TNW 25
TNW 26
T 27
TNW 28
T 29
SW 30
HW 31
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Taihoro Nukurangi

DSR

1.46
191
0.01
0.22
151
5.27
2.85
2.53
3.64
6.73
3.46
5.99
4.17
10.16
4.88
8.20
7.35
9.93
7.19
25.50
15.48
9.99
0.00
0.67
0.14
0.01
0.00
0.02
0.09
0.01
0.18

Synoptic Types
TNW

HSE
HSE
HSE

HNW

e T e T T e P e T M e B
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January
1979
DSR

1 3.07

2 151

3 0.33
4 1.48

5 0.54

6 0.30

7 0.12

8 6.41

9 3.15
10 1.41
11 0.61
12 3.61
13 0.47
14 0.23
15 0.04
16 0.22
17 0.36
18 1.83
19 0.14
20 0.10
21 10.64
22 5.87
23 12.33
24 5.09
25 11.10
26 18.72
27 0.00
28 0.00
29 0.19
30 0.15
31 2.35

Synoptic Types
T

T

Sw

HW

HNW

HE
HE

SW
HW
HSE
HSE

January
1981

OO ~NOUDAWNLPE

WWNDNDNDNNNMNNNNNRPRPRPRPEPRPERPRPRPERPRRERPR
PO OWOO~NOUUMAAWDNPOOO~NOOUM,WDNEO

-—‘\N.l WA—

Taihoro Nukurangi

DSR
3.68
13.12
2.80
8.63
0.72
2.10
4.95
4.00
6.21
6.23
9.24
8.87
3.23
2.73
3.06
10.47
5.48
6.14
9.13
1.46
0.39
1.77
3.00
17.54
18.61
14.13
10.75
3.63
5.60
7.48
5.45

Synoptic Types
HSE
H
HSE
w
SW
SW
SW
HW
HW
R
TSW
TSW
NE
HW
HSE
HW
HSE
HSE
HE

HSE
HE

HSE
SW
TSW
NE
NE
HSE
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January
1997

O o0 ~NOOOUA,WNLPE

o
(BN}

12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31

DSR

1.93
1.21
1.78
4.97
2.05
2.37
4.22
211
3.69
3.68
0.23
0.42
0.92
1.42
1.61
2.96
4.53
3.038
0.46
0.71
4.23
10.27
1.29
13.39
2.77
2.95
3.33
4.43
4.57
3.44
3.80

January
1998
Synoptic
Types
HSE 1
HSE 2
HNW 3
HW 4
SW 5
R 6
NE 7
NE 8
NE 9
NE v 10
TSW 11
SW 12
HSE 13
HSE 14
HSE 15
R 16
T 17
SW 18
HNW 19
HNW 20
W 21
HW 22
HSE 23
HSE 24
HW 25
HSE 26
HSE 27
HSE 28
HSE 29
HSE 30
Hse Y 31
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Taihoro Nukurangi

DSR
1.06
4.02
6.29
1.24
0.04
0.63
3.29
4.36
0.11
0.30
5.78

13.60
5.22
6.46

12.02
0.01
1.96
3.08
7.22
2.25
1.26
1.35
0.76
1.42
3.62
2.10
1.85
0.25
0.54
7.55

14.74

Synoptic Types
HSE
H

H

H
HNW
sSw
TSW
SwW
HW
HNW
HNW
HNW
HNW

SwW
SW

HW
HSE
HSE
HSE
HE
HSE
HSE
HE
HE
HE
HE
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January
1999

OO NP WNLPE

WNDNNDNNNMNNNNNRPRPRPRPRPEPRPRPRPRPRPRPERPRERE
QWO ~NOCUDMRWNREPODOO~NOOOPA,WDNEO

31

DSR
3.72
4.53
9.03

12.94
10.71
1.27
0.00
0.23
2.09
1.98
6.90
5.73
4.18
411
4.34
5.21
3.04
5.45
5.46
15.31
15.37
8.34
5.93
7.96
7.32
6.71
18.12
15.63
7.32
23.54
0.01

January
2003

Synoptic Types
R 1
HSE 2
HSE 3
HSE 4
HSE 5
HNW 6
SwW 7
T 8
NE 9
H 10
H 11
HSE 12
R 13
NE 14
HSE 15
R 16
R 17
R 18
NE 19
TSW 20
R 21
HSE 22
R 23
R 24
NE 25
NE 26
HSE 27
HSE 28
HSE 29
Tswo Y 30
T 31

'—\N.l WA—

DSR
4.55
2.85
4.60
4.30
7.50
5.46
3.97
6.08
3.97
0.45
0.01
0.00
0.02
0.41
0.82
3.15
2.78
1.14
3.42
7.06
3.41
4.38
0.79
1.08
1.42
0.87
1.85
0.59
4.66
5.95

11.18

Taihoro Nukurangi

Synoptic Types
H

HSE
HSE
w
w

H
HSE
HSE

HSE
HSE

—|—|—|§§§§II;U%%;U

—
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=
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February
1981
DSR
1 8.95
2 14.44
3 14.95
4 17.87
5 18.47
6 16.89
7 12.52
8 7.88
9 16.03
10 19.36
11 0.69
12 2.20
13 2.62
14 1.83
15 3.82
16 29.56
17 2.63
18 11.00
19 8.60
20 0.42
21 5.19
22 2.60
23 0.00
24 0.36
25 0.26
26 3.20
27 1.61
28 1.87

Synoptic Types
TSW
SW
SW
SwW
T
SwW
HW
HSE
HE
HE v
H

H
HSE
HSE

SW
TSW
TSW
TSW
SwW
HW
NE
NE
NE
HE
HSE
HSE
NE

February

1985

O©oo~NOOTh~,WNPRE

NRNNRNNNNNNRPEPRPREPREPRERPE
D~NOUNDNWNRPOO®ONOOUNWNERO

"‘\N.l WA/

Taihoro Nukurangi

DSR

4.50
0.01
0.01
0.01
1.30
1.94
1.28
0.09
1.02
1.83
7.46
5.27
1.99
1.13
2.39
2.21
1.78
4.25
13.11
1.36
4.55
3.38
1.84
0.99
1.67
3.02
14.56
2.34

Synoptic Types
T
HNW

TSW
TSW
HW
HSE
NE

NE
TNW
SW
HW
HSE
HSE
HSE
HsE Y
HSE

NE

NE

TNW

TNW
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Taihoro Nukurangi

February February
1998 1999
DSR Synoptic Types DSR Synoptic Types

1 8.43 HSE 1 113 H

2 5.45 HSE 2 248 H

3 3.99 HSE 3 264 H

4 158 H 4 315 H

5 575 H 5 6.94 H

6 732 H \/ 6 10.52 HSE
7 0.00 HSE 7 10.14 HSE
8 1.68 HE 8 9.24 HSE
9 7.92 HNW 9 9.68 HSE
10 3.84 H 10 492 HSE
11 2.81 HSE 11 6.06 HSE
12 489 HE 12 7.10 HSE
13 1.60 H 13 5.77 HSE
14 160 H 14 5.23 HSE
15 5.00 HE 15 2.39 HSE
16 9.33 HE 16 658 T
17 864 W v 17 854 R
18 0.24 HNW 18 13.42 NE
19 296 HE 19 25,50 TSW
20 241 TNW 20 177 R
21 164 W 21 3.31 HSE
22 2.23 TNW 22 6.27 HSE
23 000 T 23 12.87 HSE
24 0.00 sSw 24 9.84 HSE
25 022 H 25 7.81 TSW
26 0.65 H 26 453 T
27 1.32 HE 27 10.01 W
28 160 H 28 4253 W v
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February
2001
DSR
1 1.76
2 3.52
3 11.07
4 5.86
5 8.16
6 14.98
7 8.49
8 8.98
9 7.89
10 3.87
11 6.75
12 2.87
13 4.49
14 9.43
15 0.70
16 0.00
17 0.29
18 1.36
19 1.05
20 1.55
21 1.61
22 4.94
23 2.54
24 6.05
25 0.45
26 0.18
27 0.29
28 1.32

TSW
TSW

HSE
HSE
HSE
HSE

February

2003

O©oOoO~NOOOPA~WDNLPRE

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
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Taihoro Nukurangi

DSR
0.41
2.63
4.53

10.77
3.17
11.01
7.56
7.98
4.03
8.52
10.03
4.37
14.69
0.91
0.20
1.29
4.25
0.20
0.00
0.04
0.45
0.29
1.81
131
1.20
0.75
1.89
1.76

Synoptic Types

ITIITITIIITIIIT

I
(9]
m

—

SW v
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m m

HSE
HSE
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Taihoro Nukurangi

March
1999
DSR Synoptic Types
1 243 W
2 7.44 HNW
3 10.84 HSE
4 5.29 HSE
5 26.04 H
6 992 H
7 785 H
8 210 HSE ¥
9 0.00 HSE
10 0.00 HSE
11 0.19 HSE
12 0.01 HSE
13 0.07 HSE
14 0.40 NE
15 065 R
16 0.68 R
17 299 H
18 240 H
19 6.30 H
20 6.31 H
21 417 H
22 3.87 W
23 0.00 HE
24 0.01 H
25 022 H
26 032 H
27 159 H
28 210 H
29 0.02 HSE
30 0.57 HNW
31 0.97 H
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December
2000

DSR

1 0.03
2 0.01
3 0.00
4 0.02
5 0.35
6 0.60
7 042
8 0.38
9 1.63
10 1.24
11 1.15
12 0.01
13 1.65
14  0.90
15 1.18
16 1.37
17 3.59
18 1.79
19 5.98
20 211
21 12.30
22 172
23 0.00
24 11.61
25 298
26 6.80
27 0.58
28 0.03
29 0.17
30 0.01
31 0.12

Synoptic Type
TNW

HSE

HSE
HSE

HNW

4444444 444444
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December
2001
DSR

1 1.96

2 0.02

3 0.00
4 0.00

5 0.00

6 0.00

7 0.00

8 0.00

9 0.05
10 0.03
11 0.09
12 1.37
13 0.24
14 0.91
15 0.82
16 1.76
17 1.00
18 1.17
19 2.74
20 3.94
21 2.44
22 1.58
23 3.36
24 1.44
25 1.63
26 13.38
27 0.02
28 0.07
29 0.00
30 0.05
31 0.08

Taihoro Nukurangi

Synoptic Type
H

H

H

HE

TSW
TSW
TSW
TSW
TSW v
TSW

— = -
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Taihoro Nukurangi

December January
2002 1998
DSR  Synoptic Type DSR Synoptic Type

1 001 HSE 1 0.02 HSE
2 010 HSE 2 0.89 H

3 058 NE 3 265 H
4 069 TSW 4 021 H

5 342 TSW 5 0.18 HNW
6 12.77 TSW 6 0.50 SW
7 418 TSW 7 1.04 TSW
8 0.00 TNW 8 0.11 SW
9 002 T 9 0.00 HW
10 0.00 T 10 0.00 HNW
11 005 T 11 0.02 HNW
12 022 T 12 0.92 HNW
13 070 T 13 0.38 HNW
14 025 T 14 412 W
15 041 W 15 914 T
16 053 HE 16 1.08 SW
17 0.01 HSE 17 1.41 SW
18 0.02 HSE 18 069 T
19 0.09 HSE 19 2.97 HW
20 0.27 HSE 20 0.56 HSE
21 197 H 21 0.74 HSE
22 071 SW 22 075 HSE Y
23 463 W 23 0.00 HE
24 105 T 24 0.02 HSE
25 168 T 25 0.04 HSE
26 070 T 26 0.07 HE
27 166 H v 27 0.35 HE
28 0.05 H 28 0.06 HE
29 003 H 29 0.53 HE
30 039 H 30 1.42 H
31 216 H 31 2691 H
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February
1999

DSR
1 0.01
2 0.05
3 0.02
4 0.08
5 0.15
6 0.62
7 1.18
8 3.52
9 256
10 0.72
11 1.09
12 1.29
13 097
14  0.93
15 0.40
16 7.66
17 6.37
18 13.53
19 10.74
20 10.29
21 189
22 347
23 0.59
24  2.09
25 235
26 0.85
27 034
28 40.01

March
2001

Synoptic Type
H 1
H 2
H 3
H 4
H 5
HSE 6
HSE 7
HSE 8
HSE 9
HSE 10
HSE 11
HSE 12
HSE 13
HSE 14
HSE 15
T 16
R 17
NE 18
TSW 19
R 20
HSE 21
HSE 22
HSE 23
HSE 24
TSW 25
T v 26
w 27
W 28
29
30
31

'—\N.l WA—

Taihoro Nukurangi

DSR
9.78
0.41
0.84
1.30
1.00
1.77
2.27
0.86
1.12
1.39
1.67
5.16
9.08
7.46
0.41
0.22
0.45
0.90
2.29
2.09
8.04

10.15
2.90
8.01
0.52

16.56
5.08

21.16
0.14
2.08
0.61

Synoptic Ty
HSE

HSE

R

R

HSE

HSE

HSE
HSE
HSE

IT4A-44sIT
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'—\N.l WA—

Taihoro Nukurangi

March
2003
Synoptic

DSR Type
060 R
253 TSW
2736 T
13.81 H
6.20 HSE
0.04 HSE
0.11 HSE
0.21 HSE
0.05 HSE
10 0.16 HSE
11 029 R
12 027 TSW
13 049 TSW
14 046 TSW
15 091 TSWwW
16 0.68 HSE

© 00 ~NO Ul WN P

17 125 H
18 119 H
19 012 H
20 061 H
21 017 H
22 074 H
23 131 H

24 152 HSE
25 235 HSE
26 210 HSE
27 221 HSE
28 153 HSE
29 439 HSE
30 3.57 TNW
31 0.00 TNW
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