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1.

ABSIR¡.CT

{Ihree Meteorological criteria were analysed- for six
stations: Beacon Hitl, Cape Campbe1l, Brothers fsland., Nelson
and. lJestport. Strong d.irectional air flows were f ound. in four
of these stations.

hlind speed.s were analysed by chi-square and- showed- that
1969 b.,aö, a more mod.erate clinate when compared. to the two
previous years.

hlave height record.ings showed. human bias since D.o

significant variation ia heights occurred. throughout the three
year period.. Such bias was thought caused- by the elevation of
all stations above sea level, and. to their nod.erating coastal
locations.

Correlation was mad-e of these three weather criterion
with purse seining operatíons using a 2Bn a¡d- 4Om vessels.
Best suited. fishing areas were fou¡.d. to be in Tasman Bay and"

the region north of the Marlborough Sound.s.

INTRODUCTTON

The fishing ind.ustry is one of the few professional
enterprises d.epend.ent on cl-imatic conditions (tteta & laevastu,
1970). In New Zealand. meteorological d.ata has been used. on
occasions in conjunction with ocea¡.ographic resultsl ê.g.1
Brod ie (ßAO, PauI (19æ) r nnd. Heaùh (tgøg). However,
correlation of weather and. the d.efining of clinatic linitations
to fishing over a specific region has not been attempted-.

In the account below three meteorologíeal criterion have
been analysed. and d.iscussed. from 6 sel-ected. weather stations
over a period of three years: these stations v¡ere Vüestport,
Nelson, Stephens fsland-, Brothers Island., Beacon Hill, and.

Cape Canpbell. Farewell Spit, although witbin the region
covered., was not includ.ed- as the collected- d-ata was incomplete.
The neteoroLogical criteria used. were wind- d.irection, wind.
speed. and. wave height, the latter being exclud.ed. fron Nelson
as the d"ata fron this station was collected- from aerod-rome
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2.

readings. [he purpose of the anaJ-ysis lvas to find the
pcrccnt number of d.ays suitable for purse seiaing north of
the South Island; record. the general clinatic cond.itions
in the region for future comparison; and. briefly suggest
further elaboration in future work of this tylpe.

I,ISIHOD

All wind. speed., wind. ilirection and. wave height d.ata are
0900 hours read.ings fron the Meteorological Office recorcls in
\^/ellington. [hese d.ata best ref]-ected. weatb.er cond.itions most
likely to affect fishing. cloud. cover, air pressure, rainfall,
a¡d visj-bi)-ity, although useful in a d.etaiLed. analysis of
weather relationships, were not consid.ered in this report.

Chi-square analyses rrrere used. to compare the percent
frequency of wind. speed. between years and. seasons. December
for each year hlas exclud-ed. sínce d ata f or December 1969 was
not available. Seasonal d.ivisions vrere based. on meteorol-ogicaI
patterns as summer (December, Jarruary, February), autumn
(l{arch, April, May) , winter (June, July, August) , and spring
(Septenber, October, Novenber).

Percentage d.istribution of wind d.irection a¡rd. vrave heighü
was calculated. f or each season. Although no record.s vrere
available for a number of d.ays for Cape Campbell, Brothers
Isla¡rd and Stephens Island., these r^¡ere not consid.ered. to
sígnificantly alter the calculations.

The Beaufort scaLe was used- for wave height (Marine
Department 1972).
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0 Calm (glassy)
I Caln (ripp1ed.)
2 Snooth (wavelets)
t Slight
+ Mod,erate

5 Rough

6 Very rough
7 Hish
B Very high
9 Phenomenal

Feet

o
o-1/1

1/7-t 2/t
1 2/1-+

4_B

8-17
17-æ
20-to
10-+,

Over 45

Metres

o

o-o. ,1

o.1-o.5
o.5-1 .2'
I .2r-2.'
) tr-lr¿c-/

+-6
6_g

9-14
Over '14

l^Iind. d.irecüion !{as d.ivid.ed. into zzl-o sectors, arl
directions record-ed. being confined, to the nearest comFass
bearing: such record.ing was standard. proced.ure. l,/ind. speed,s
were al-l record.ed. in knots.

RESI]¡TS

I¡/ind Direction

The percentage wind- d.irections were protted. per month
over the three year period (Fis. 1a-f) with the exception of
December 1969.

1. Beacon Hill (l^Iellington) showed- strong directional air
streams for arr three years, 4o-?o% from the north and.
1r-7O% fron the southerly quarter. littte difference
occurred. in the percent wind. cirection between the
yearly totals. CaIn a¡rd. variable weather ranged. from
o-17/o ror any one month, but over the whore year was
insígnifícant.

2. At cape canpbell ühe predominant northerly and.
southerry flow was continued., to a lesser d.egree.
!üind from the easterry and. westerry quarters was stiu
significant. such changeable air flow was the result
of peeuliar wind cireulation in the J-ow pressure
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4.

troughs which converged. through Cook Strait. There hlere

few caLm and. variable d.ays although they were more conmon

than at Beacon HiIl.

1. Strong influence fron north-westerly and. southerly air
currents (Brod.ie, 1960) v¡ere seen at the Brothers Island-.
In most months, 7O-9O% of the d.irectional flor¡¡ hras from
these quarters. There vras rro significant tlifference
between the yearly totals. fhe lowest number of calm
d.ays hrere record.ed. d-uring the equinoxial periocl of late
surnrner and. autunn.

4. In the region of Stephens Island. most wind.s blew from
the southeaeterly (nainly summer and. autumn) and. westerly
quarters. A greater proportion of calm and. variabl-e d.ays

!¡ere experienced. d.uri'tg 1969 than in the other two years.

,. inlestport showed. a variation of wind. direction between the
three years; although the prevaíIÍng wincls were all
from the easterly and southerly quarters? 1967 had' a
predominar.ce of southerly wind.s. The sunìmer season in
all- three years had a larger percentage of calm d.ays than
the rest of the year.

6. I{eteorologicat d.ata for Ne1son was record.ed. at the inland.
aerodrome. Some influence from surround.ing topography
was erpected e>çlaining the high proportion of calm d.ays

through each year. No strong d.irectional pattern was

evid.ent althougb nost wind-s were from the northerly or
southerly quarters.

Although it is generally recognised that no two years
have tb.e seme wind. pattern, there d.id- occur broad-

patterns in this central New Zealand. region. lnJith

approaching low pressure systems air flows were found.

to shift from westerlies a¡rd. north-westerlies into north-
erlies, a¡rd. then to southerlies as they passed. over the
country. The westerly flows tencled to concentrate in
spring and. early sultrIner. The nature of the topographyt
in conjunction with the constricting north-south location
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,.

of Cook Strait, intensified. these air flows as well as

orientated. their d.irection. Thus four areas exhibited.
a strong d.irectional pattern, these being Beacon HilLt
Brotbers f sla¡rd., Cape Campbell anil Stephens Is1and., the
other stations, while having preferenti-al winil quarters,
showed. regular variations d.istributed. arouncl the compass.

tJi-nd Speed.s

lrlind. velocity tfas analysed. by the chi-square (X2) method-

for comparison of percent samples per season and. between
years (¡'ig. 2a and. 2b).

A. Beacon Hill - Althougb. season clifference between the three
years was noticed. d.uring summer (in f9O9 wind. speed's

appeared. to be less intense than for the other two years)
total X2 gave 1V.4 (f8¿.f .) having p = .?5, ind-icating no

significant d.ifference betr.¡een the three years.

Brothers Island. - Chi-square analysis within sea6ons

showed- d.ifferences in spring and sunmer, but noü for
autunn or winter. The total X2 gave 2?.?, P = .1-.O5
(f ga.f .) , indicating significant d.ifference between the
years. Vlind-s t{ere more mod-erate ín 1969 (between IO-1O

Kts) than the previous two years as noted. by the less
number of d.ays having extrene cond.itions (ca]n or rough).

Stepbg4g-JEl-anil - Between the years all seasoÐ's were

for¡nd. to vary significantly with 1969 having a greater
number of d.ays r*ith O-19 knot wind.s. llhis d.ifference
was further noted. in the total comparisons, X2 = ,4.5
(tAa.f) giving p <.OO5 of being similar. This
mod.erating influence in '1969 was evid.ent in the wind-

d-irections when there occurred. a large number of calm

d.ays.

Cape Campbell - This region showed. (between season X2)

that the exposed. areas to the north vrere more sensitive
to possible weather abnormalities, since very few d-ays

at Cape Campbe1l had- wind. speeds greater than 7, knots.
The X2 illustrated. that 1969 d-iffered fron the previous

D.
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6.

2 years having a more mod.erate r,¡ind. force: the total
x2 between years gave 27.8, p = .i (fga.f .).

E, lr/estport - Between seagons gave x2 aitrerences for
sprÍng and. summer but not for autumn and. winter. [ota].)N' gave 1?.t (rca.f .), p = .1, ind.icating d.ifference in
the percentage occurrence of the wind. speed.s. A greater
concentration d.uring 1969 occurred. in the 5-9 lorot range
than for 1967 or 19øA, while for 14 k¡.ots and_ below
little d.ifference between the years occurred. (19ø9 =

96.7%; 1968 = 97.4%; 196? = 94.1%). Few d.ays havi-ng
ãO knots or above were record.ed at i,/estport.

x'. NeLson - ldith the high percent of wind. speed.s berow 10
knots and. the large ar¡mber of calm d.ays record.ed, Nerson
aerod.rome eviilently received. protection from the
surround.íng topography and. its inland. posítion, factors
a.l-so noted. for the d.irectional air flow. !ühile 1969
aBpeared. to have less extremeg than the previous two
years D.o significant d_ifferences were noted. within
seasons except f or the summer months. Only d.uring 19AA
were wind.e of over 7O hrots record.ed_.

since purse seining operations ana success d.epend.ed. to
a large part on wind. strengtb., the percent number of
d-ays (fatte 1) was important. |lhe 20 knot d.ivision
line was for a 90 ft (27.4n) vessel the size of the
T.v. trl^/.J. Scotttt, and- represents the næcimum wind.
strength permissible both for safety and. fishing
þracticability when purse seining with a d.ory.
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7.

TABIJE 1 l^Jind strength for the six stations analysed.;
percent nunber of days below 20 knots per season.

1967
<20

19æ
<20

1969
<20

Beacon HilI
su¡trmer

autun¡r
winter
spring

Brotb.ers Island.

summer

autumn

winter
spring

Stephens Island.

su¡nmer

autun¡r
winter
spring

Cape Canpbell

su¡lmer
autu¡n
winter
spring

Nelson

sunmer
autumn
winter
spring

I¡/estport

sulnmer

autum¡r
winter
spring

45.7
55.4
67.O

51.6

42.1
77.O
79.5
77.2

86.2
80.8
67 .7
6r.1

67 .7
68.4
77.1
71.4

98.7
98.9
96.7
97.8

100.o
98.9
97 .B

99.9

46.6
60.8
5?.1
54.9

tt.t
40.2
79.1
76.6

67 .7
78.0
76.9
74.7

6r.O
7r.6
7r.8
,1.6

88.1
94.5
97.g
9r.6

98.,
97.8
97.8
9r.6

71.7
,6.5
,7.6
60.4

52.6
41.1
+8.t
41.7

g+.7

94.7
85.8
67 .7

69.4
72.8
79.2
7r.8

96.6
97.8
98.9
98.9

98.7
'100 

" 
o

98.9
100.o
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8.

From llable 1 it was evid.ent that a grad.ation occurred.
in possibJ.e fishable areas. Taking into account the tine
invorved. for fishing and. unload.ing catch, plus any unsuccess-
fu1 attempts at purse seining, a lower linit of T5% fisnable
d,ays berow 20 knots vras set by the author. Nelson (which
ind.icated. fishing in lower Tasm¡n B"y) had. the best record.,
forrowed. by lrlestport (sea areas within ,-1o mires of the
shorerine), stephens rsrand, and. cape canpberl (for the region
of Clifford- a¡d. Cloud.y Bays¡ w€stern Cook Strait). The
Brothers rsland. - Beacon Hilr region (northern, centrar and.

eastern cook strait) was definitely unsuitabl-e for purse
seining. As wind. d.irection for westport and. cape ÇemFbelr
(¡'iS. 1d and- fe) showed. a southeast to southwest pred.oninence
in air flow, caution must be exercised- in relating fishable
number of days to w'ind force: the actuar percent wourd- be
much lower than ind-icated. as both areas were in exposed.
locations. Anarysis of wind. force d.id, not take into account
the areas of sheltered- or protected. waters¡ ê.go¡ north of the
Marlborough Sound.s.

Wave Height

as was noted. above wave heights were ree.ord.ed. accord.ing
to a stand.ard. cod,e from o-9. Ílhe percentage incid-ent of wave
heights for 1967-1969 for each of , stations is given in {rable
2. Data for Nelson was not record-ed.. Chi-square analyses were
conputed. for this table, and. showed_ that there were no
significant annual d.ifferences at any of the stations.

Beacon Hill
Brothers Isla¡rd.
Stephens Islancl
Cape Campbell
1./estport

7.9
5.6

14.9
9.5

12.2

.U..
16

16

14

12
14

P.

.95

.99
.5 .25
.75 .,
.75 .,

x2
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TABLE 2.

BEACON I{IIL

CAPE CAMPBEtt

BROT¡{ERS ISLANO

'1. INCIDENCE OF WAVE
WEATHER STATIONS. M

calculations. Rcfcr to

1l

HEIGHf RELATED
= ol. numbcr of

wevc hcíght codc

PER YEAR
days missing

in tcxt.

.5

,2

.2

r.0 t

2,L7

¿.1

1.3

3.5

,5

1.0

,5

t.t

1.3

r.0

s.0

.2

.2

22.r

2 0.2

r 7.9

22,1

2l,t

12.2

r 6.1

r 0.1

16.¿

16,1

23,1

| 8,8

23.5

21.3

3 4,r

co0E

6

r.6

2.7

3

WAVE

t¡5

56.1 r 0,¿ 9.3

5¿.9 15.5 5,'

5 8.6 12,2 1,1

51.2 20.t 1.t

50.0 2t.3 2.1

61.3 23.9 1,7

3 E .6 2 7.1 12,3

11,2 ?2.2 9,2

40.3 2E,7 !,5

3 5.5 34.t

t,t .t 22..E

13.7 2 5.1

FOR 5
'from thc

lo t ¡ I

<3

'r 9.1 t 9.9

77,? 2 2.0

t0.t t8.5

7 L.9 2¿.9

?9,? 23.9

', L.o 2 3.6

5 5.7 ¿ 1.0

5 2.0 l.L,l

5 t.t Lo.7

S s.2 13. L

6 9.9 29. ¿

6t.3 3t.2

? 2.1 27.6

6 7.6 3 2.2

7 t ,6 21.0

'1.
¡>

t967

r 9tt

r969

r96 7

r9 6¡

r959

1967

t960

1969

ISLAND

r9 67

t96t

1969

r9 67

19 6 t

l9 s g

.3

,2

.t
t.1

.2 .5

3.0

2.9

2.0

t.3

,2

o

.2 .2

STEPl{ENS

,5

,2.5

.t

,2

t.t

6.2

5.6

7rl

r 0..|

7.1
a

.2

,2

L ?,2

4 6.1

L1,3

2 0.5

2 2.1

13 r7

WESTPORT
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11.

Such a result suggested. that the recoriled- meteorological
d.ata was inaccurate (i.e. hÌ.¡.nnan bias) or that urave height was

not a very good. criterion since the waves became modified.
close inshore, and. so nulified. any true extremes that nay
have existed.. I¡iith wind. d.irection and- wínd- speed. taken into
account, the author suspects the latter reason since with
1969 displ4ying less extremes of weather, some variation in
u¡ave height should. have been d.iscernable" These inaccurate
lrave heights further reflected- the height of each record.ing
station which ranged. fron 65 ft (fg.gn) at b/estport to 600 ft
(f8e.8m) at Stephens Isl-and.. As was enqpected. the largest
waves occurred. in Cook Strait with waves of 6 to 14+metres.

Al-lowing for bias, however, Table ] was includ,ed- to shorv

the percent r¡rave heights above and. below force t (see wave

code), since 1.25m approxínatesthe maximum for practical-
fishing on the r.v. "W.J. Scott" r^¡hen using a d.ory in purse
seining. For vessels of larger size or fishing without a
dory, maximu¡a wind speed. and- wave height would- be higher:
for a 4Om purse seine vessel = 10 knot winds a¡d- ]m waves.
The author consid.ered. any month having 1ess tha¡r 2A% wave

height above V was good. for purse seining, between z)-li{-%
average with fishing stilI possible, while above 4O'/" as

unprofitable. l,rlhen wind- speed. is consid-ered. it appears that
the region west of the Brothers Isl-and and. in [asman Bay is
best, with about 7O-BO% chance of fishing. The otber areas
could- be fished. at some stage d-uring the summer-autunn perioc1
d-epenili-ng on d-aiIy variation of wind d.irection and- wind. speed.

DISCUSSION

Annual- weather cond-itions fluctuate within a region, the
variations taking place over a number of years, being part of
a generaÌ fluctuating clinatic pattern extend-ing, over d-ecad-es,

into cycles, trd incorporating within thenselves normal year
to year variations. Thus it was foun<ì, for the 1967-1969 period
that al,though wind. direction and wind. speed- showed- annual
variations, general patterns d.id. arise, such as the
predoninant northerl-ies of Beacon HilI, the north-westerl-ies

Fisheries technical report no. 98 (1974)
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ar.d southerlies at the Brothers fsland_, and. the J_arge
proportion of calm weather at Nelson. lrtithin sheltered.
regions, e.g., l-ower lrasma¡r Bay and. the Marlborough sound_s,
no rerationship existed. between wind- speed and. wave height
owing to the short fetch of water availabre. These regions
would- provid.e workabl-e puTse seine areas in tines of high
winds. Pu.rse seining is not possibre in wind-s above 7r-4Ð
kaots since the recovery of the net through the power block,
and- subsequent re-setting of the gear, becomes d.ifficuÌt.

Further elaboration of weather d.ata

The use of computers, both as a storage place for fish
a¡rd. weather information and. f or oceânographic pred.ictions,
has been in servÍce in other parts of the worrd. for a number
of years, (Japan, Russia). This service cod.es a¡rd. record.s
the boats position, gaì-e warnings, wind. force, Iow pressure
centres, wave heights and. d.irection, surface tenperatures,
water colour, alr fishing information, and oceânographic d.ata,
for use in weather foreeasting and. ind-icating the availability
of f ishable ground.s. Iselin (19ø9) ad_vocates the setting up
of a worrd.-wid.e computer service, over a 10 year period., to
comelate such information as an international co-operation
plan for the benefit of nankind-. llhe d.evelopment of a similar
computer system is overd.ue in New Zealand., especially with the
inminent d.evelopment of the iúorld. lúeather I,.Jatch r¡oder the
guid-aace of the World. Meteorological Organisation, for oceanic
forecasting (Schaefer, 1969). The author ad.vocates:

(a) The setting up of permanent weather ships in the
south Pacific - Antarctic regions for continuous
Iogging of meteorologicaÌ and. oceanographic d_ata;

(¡) making use of F.A.x recorclers compursory on arI fishing
r.essels built after 19?4; and.

(c) the setting up of a computer system for continuous
d.ata storage and. extend_ed_ forecasting to cover the
antarctic region. .A.Ithough initially costly for
this country the benefits in forecasting oceano-
graphic and- fishing cond-itionsr âs wel_I as the
possible saving of lives wouId. justify the elq>end.iture.
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