
NOTE 

THE EFFECT OF THE GALE OF AUGUST 1975 
O N  FORESTS I N  CANTERBURY 

This  Note  delails [he  windthrow and bveakage o/ tvees i n  
some  25% of t h t  exotic forest area of Canfevbuvy,  following a 
gale o n  1 August 1975. O n  the plains mos t  plantations w i t h  
heights of move than 12 m were damaged, leaving o n  the 
grortnd a i~olunze of l imber  which,  i/ logged normally, would 
have yielded some  2.2 million cubic metres  of voundwood. 

A cold front passed quickly north-castwards over the South 
Island early on 1 August 1975. The synoptic situation at 0600 
hours New Zealand time is shown in Fig. 1. The front was 
preceded by north-westcrly winds of gale force, strotnger than 
any a t  Christchurch International Airport since recordings 
commenced therc in 1919. The maximum gust of 170 km/h (92 
knots) was recorded at 7.25 a.m. and was follo~wed by another 
of 169 km/h at 8.10 a.m. The strongest winds previously rc- 
corded at Christchurch were in July 1945 when they reached 
3. peak of 144 km/h. Until this gale the molst destructive winds 
were those of March 1964 which gusted to 102 km/h on the 
14th, to 111 km/h on the 20th and to 106 km/h on the 24th. 

On the afternoon of 31 July, north-westerly winds of over 
70 km/h were experienced in Canterbury but these died d~own 
during the late afternoon. Readings at the airport on I August 
rosc from negligible levels a t  4 a.m. to the peak a t  7.25 and, 
except for the gust at 8.10 a.m., dropped fairly steadily to 
about 40 km/h by midday. Very slightly further inland and 
on19 about 20 kin away, the anemometer in the centre of Eyre- 
well Forest recorded gusts up to 109 km!h slightly after 2 a.m. 
and 145 km/h at 4.31 a.m. when electric power was lost. Gusts 
up to 170 km/h were recorlded some time later that morning. 
Both anemometers indicated that, while the wind tended to 
swing towards the north a t  times, it consistently blew from a 
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FIG.  1 :  Synoptic map, 0600 N.Z. time, 1/8/75. 
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narrow arc of about 40 degrees around north-west during 
periods of very high velocity. It is said the North Canterbury 
Electric Polwer Board's anemometer at Cust, 13 km north of 
Eyrewell, recorded 187 km/h at 5.10a.m. Breaks in power 
transmission noted by the New Zealand Electricity Depart- 
ment, and rcports by farmers and Forest Service staff indi- 
cate that, further inland, the highest wind speeds were rather 
earlier than in Christchurch and most of the dhmage occur~ed 
from about 2.30 a.m. in southern and central Canterbury to be- 
tween 4 and 5 a.m. in the north. 

Except for short, severe droughts, thc rainfall in 1974 and 
1975 was much higher than normal and this was reflected 
in unusually good tree and pasture growth. The rainfall for 
Junc 1975 was unusually high but it was only moderate in 
July. Thus although soils were moist they were by no means 
saturated, except possibly at Hanmcr where snow had lain 
at the Sorest headquarters for 16 days in July. 

The extent of the idlamage is illustrated in Fig. 2. Judging 
from the performance of various tree species, the strongest 
winds on the plains seem to have been between the Rakaia 
and Ashley Rivers. Except Sor Ashley Forest, the area dam- 
aged did not extend westward as iar  as the foothills. There 
was littla damage on Banks Peninsula, in the folothills north- 
east of Waipara or in the immediatc lee of Lowry Peaks 
Range, but significant areas were damaged in Hanmer Forest 
and on the Kaikoura Plain. Fo'rests and large plantations were 
very heavily damaged but shelterbelts were relatively much 
lcss affected. 

In forests olf major owncrs (400 hectares and more), esti- 
mates oli area and volume windthrown were readily available. 
Aerial photography of these was carried out within a few 
days of the gale and without even waiting for conditions suit- 
able fotr good pholtography. The State forests had all been 
covered by inventory and it was possible to estimate for most 
areus the yields that would have been expected under normal 
logging conditions. Similar information was available from 
the olther major owners. The situation in the smaller owner- 
ships was much less certain, especially in those of less than 
4 ha. The species, age and area were kno~wn of molst planta- 
tions in ownerships of 4 to 399 ha but no volumetric inven- 
tory had been made of them. Reports received frolm minor 
foirest owners as soon as tellephone communications coluld be 
established indicateid damage on a pattern similar to that 
in the larger forests and raised the possibility of the wind- 
throw of most of the merchantable timber in Canterbury. 
The estimate of the area windthroiwn in smaller ownerships 
was considerably reduced by subsequect surveys, but the 
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FIG. 2: M a p  showing August 1975 wind damage in Canterbury. 
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assessment of volume could be only crudely derived. The 
assessment was further complicated as often only parts of 
the smaller plantations and shelterbelts had been windthrown, 
in contrast to compartments in large plantations where only 
insignificant quantities were left standing. 

Although the series was incomplete, surveys of the areas of 
the exotic forest resource indicated that there could have 
been about 44 000 ha of plantations and shelterbelts in Canter- 
bury. About 60% were in State forests, 18% in major owner- 
ships of over 400 ha, 13% in ownerships of 20 to 399 ha, 6% 
in ownersips of 4 to 19 ha and the remaining 3% in owner- 
ships of less than 19 ha which had still to be surveyed. These 
are shown in Table 1. Against them are shown the areas wind- 
thrown and the percentage that the windthrow constitutes of 
each forest estate. The area windthrown in forests of 400 ha. 
and more is reasonably known but, for reasons already given, 
the extent in smaller holdings is only an approximation. Against 
each forest estate is also shown an estimate of the sawlog 
yield that could have been expected under normal logging con- 
ditions and normal markets. The total sawlog volume is esti- 
mated to be about 2.2 million cubic metres but, again, the 
estimate in the small ownerships is an approximation because 
of the lack of prior inventories and the high proportion of 
trees from forest or stand margins. A considerable but un- 
known volume was left in a condition very susceptible to 
subsequent windthrow. The actual yield likely to be recovered 
can a t  present be estimated generally only from previous 
experience. It could be between 50 and 75% of that to be 
normally expected, but more refined estimates will be de- 
pendent upon experience with the current stands under the 
present marketing conditions. 

This gale differeld from its predecessors in its greater 
strength and in the greater area involved. The nearest ap- 
proach on both counts was the gale in July 1945, but stands 
which survived that gale would have succumbed to this one. 
Although many of the plantations in 1945 po~ssessed a narrow 
range of age classes, a large percentage of the forest area 
was just below the critical height for that gale. In 1975 there 
was a wider range of age classes, but normality had not been 
achieved and the critical height for unthinned stands was 
lower than that for 1945. In the State forests thinning of 
young stands has now become usual; and young stands, which 
would have been relatively unscathed otherwise, were sus- 
ceptible to windthrow because of recent thinning. In previous 
gales the characteristic pattern of damage in plantations had 
been for elongated drives (with the long axis in line with the 
damaging wind) to develop from a break within the stand; 
and sometimes parallel drives coalesced. In this gale it was 



TABLE 1: AREAS AND VOLUMES WINDTHROWN IN CANTERBURY - AUGUST 1975 
- 

Stocked Aeur Stocked Area Estimated 
o] All as % 01 Area Windthrown Normal 
Species Canterbury Windthrown as % of Sawlog Yield 
(ha) Resource (ha) Each Forest 

, . -. - -- -- - - . - -- 

(m3) 
- 

State Forests: 
Z 

Hanmer . . . . . . . . . . . .  3 733 273 7.3 185 000 
N 

Balmoral . . . . . . . . . . . .  7 723 3 323 43 
- 754000 

Ashley . . . . . . . . . . . .  5 637 708 12.6 163 500 C 
Eyrewell . . . . . . . . . . . .  5 129 1767 34.5 119 000 N 

Omihi . . . . . . . . . . . .  1 238 12 1 
- - 

2 
Other 3101 

P . . . . . . . . . . . .  
- - 0 

a 
.... All Slate forests 26561 60 6 083 v 221 500 

Selwyn Plantation Board .... 4 458 10 2 524 56.6 478 500 o 
.... Christchwch City Council 936 2 454 48.5 159 500 

North Canterbury Catchment 
E * 

Board . . . . . . . . . . . .  942 2 694 73.7 N 79 000 < 
Ashburton County Council .... 1 474 4 206 14 57 000 

.... Other owners, 20-399 ha 5 891 131 

.... Other owners, 4-19 ha 2 458 6! 700-1 000 232 000 
. . . . . . . .  Unsurveyed, 0-19 11 1 365 

Total z approx. 
61 

. . . . . . . .  .... 
44 0 0  10 750-1 1000 2 227 500 

-- 
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common for whole compartments or blocks to be completely 
flattened and, in partially damaged compartments, windward 
edges, usually relatively stable, were commo~nly breached as 
if the drive commenced from the compartment edge instead 
of within the compartment. In previous gales, except that of 
1945, damage had been confined to areas of a much lesser ex- 
tent. With few exceptions, all plantations not on the folothills 
have now been so damaged that few crops more than 12 
metres high remain. The damage has extended well beyond 
the zone of the Rakaia River to Culverden, although not at the 
same intensity throughout. 

Pinus radiata was the major species affected, both because 
it was the predominant species for timber production and 
generally the tallest species. In Eyrewell Forest, planting only 
two years old in ripped lines were blown into a leaning posi- 
tion. The oldest stands in ripped lines, planted in 1966, thin- 
ned to 1100/ha and pruned to 4.5 nl were similarly affected. 
These trees subsequently straightened naturally so that even 
in the oldest age class there was sufficient selection for a 
final crop. Trees grown from direct seeding in ripped lines 
were similarly affected but straightened up more quickly 
than planted trees. Natural regeneration of comparable age 
on unripped soil was windthrown beyond recovery. 

111 Balmoral Forest, stands of the same age planted in rip- 
ped lines on rather similar soils were barely affected. Wind- 
throw in the older stands in Eyrewell was complete. The very 
small proportion of broken stems showed a slight concentra- 
tion on the srand edges exposed to the north-west. Elsewhere 
on the plains the amount of breakage, in contrast to wind- 
throw, seemed to be correlated with soil depth and root de- 
velopment. Levels of breakage were high in the western part 
of Balmclral Forest, in some of the Selwyn Plantation Board's 
areas, and particularly on the coastal sand country. Possibly 
the highest degree of shatter occurred in Ashley Forest on 
ridges fully exposed to north-westerly winds which may have 
been concentrated by funnelling. 

In Eyrewell Forest there seemed to be no significant differ- 
ence between trees pruned to 2.4 in and those unpruned, but 
the survival of trees pruned to 4.5 m was twice that of un- 
pruned trees of the same height. In Balmoral Forest, 20-year- 
old stands, grown initially at relatively high stockings, had 
fine branching, low diameter growth rates and little taper, 
and they were windthrown. Unthinned stands planted in un- 
ripped soils and unthinned at 6.5 m predominant mean height 
(PMH) were unaffected while recently thinned stands of this 
height were windthrown. But stands of 12 m PMH thinnad in 
1972 to 600/ha were unaffected. Free-grown trees up to 45 
years old with massive root plates and heavy branching sur- 
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vived in most cases, while adjacent heavily stocked stands 
of the same age were windthrown. 

Shelterbelts survived relatively well, especially those in the 
gedclral line of the wind. In these, seldom morc than 25% of 
the trees were idlamaged and most damage was by breakage. 
In belts orientated noirth to south, windthrow d up to 5096 
of the trees was common. P. W. Smail of Lynton, Te Pirita 
(pers. comm.), feels confident that the increased permeability 
introduce~d by pruning 25 or 50% of the trees in single-row 
shelterbelts has almost completely eliminated windthrow, 
eve11 oln north-south shelterbelts; and that stability has been 
improved by a row 08 Cedrus deodara to windbard. 

Pinus nigra ssp. Zaricio has tended to be windthrown, with 
little evidence o~f breakage except on exposed ridges in Ashley 
Forest. Pinus ponderosa has shown much moire breakage than 
P. nigra ssp. Zaricio and nleither appears to have been more 
windfirm than P. radiata of similar haight. An unusual featurc 
in Eyrewell Folrest is the survival of two blocks of P. lam- 
bertzcrna and P. strobus. These were planted at 5 m spacing 
in 1930 and had only gro~wn to 15 and 13 m, respectively, with 
diameters of 28 to 29 cm. Most of their needles were blown 
off. 

Pinus mtiricata (blue strain) 27 m high on an exposed ridge 
in Ashley Fo~rest suffered less windthrow or breakage than did 
P. radiata of the same age. In Hanmer Forest P. nzuricata of 
the same age as that in Ashley Forest was windthrown and 
had about 10% of its stems shattered at about 6 m  above 
ground. On a steep, exposed and higher site, about 15% of 
the stems were shattered, while old (1904-1911) plantings were 
uprooted. 

Preudotsuga lnenziesii was generally very notable for its 
windfirmness. The exceptiolns were stands which had recently 
been thinned and, surprisingly, trees in what were regarded 
as compatible mixtures with blue strain P. muricata planted 
in 1'330 and P. nigra ssp. laricio planteld in 2909. 

There was very little windthuow of Larix species, although 
they were noit in leaf at that time of the year. On the evidence 
of previous gales during the growing season, L. decidua would 
not be regarded as being as windfirm as Douglas fir. 

Eucalyptus delegatensis on a moderately expoised ridge in 
Ashley Foirest was windthrolwn, but over the last two or three 
years there has been some disease in the stand which conse- 
quently may have left the trees in poor condition and there- 
fore unstable. Some windlthrow occurred in scattered and 
old E. globlilus, but few areas of EucaZyptus species were 
con~pletely damaged. 


