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SUMMER CONVECTION OVER THE SOUTHERN
NORTH ISLAND
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INTRODUCTION

In summer, when meteorological conditions
are favourable, daytime solar heating of the
Earth's surface and subsequently the a i r in
contact with it, results in a decrease in atmospheric stability. The reduced stability can
lead t o the formation o f convective clouds
which typically reach their peak development
in the late afternoon. Sometimes these clouds
produce showers which, under optimum conditions, a r e torrential a n d accompanied b y
thunderstorms.
Hills and mountain ranges, which provide
heated ground a t higher elevations a n d
upslope winds along their flanks, are favoured
localities for the formation of these convective clouds and showers. However, other influences can dictate precisely where, and t o
some extent when, the major convection occurs on any particular day. F o r example,
subsidence related to upper level wind patterns can hinder or prevent daytime convective activity; again, low level convergence of
air into a region of vigorous convection in one
place will create divergence in a nearby locality and inhibit convection there.
Conditions favourable for daytime heating
and convective activity over the southern part
of the North Island prevailed during six consecutive days in mid-February 1990. Throughout this time (13-18 February) the general
weather situation changed v e r y little, thus
providing a unique opportunity t o observe
from day to day the location and intensity of
the peak convection, and to speculate on why
this should be so.
The detailed observations of cloud and wind
patterns, without which this study could not
have been attempted, were made by the authors — one located a t Paraparaumu, the
other at Masterton (locations shown in Figure
la). In the prevailing cloud and visibility conditions, i t is believed that these observations

reliably recorded cloud a n d precipitation
within some 30km of a line joining the two
sites. The observations were also used for the
construction of vertical cross sections across
the island for key times of the day. Because of
the strong solar influence on the events studied, a l l times o f day and dates are in N.Z.
Standard Time, since this corresponds most
closely to 'sun time'. A few technical terms
used when describing clouds are explained in
Appendix 1.
Overview
Following the passage of a weak cold front
northward over central New Zealand on 12th
February 1990, a high pressure ridge extending f r o m a n anticyclone (central pressure
1027hPa) located south o f the Tasman Sea
extended northward to cover the seas between
New Zealand and the Chatham Islands, a
position it continued to occupy through to the
18th. Meanwhile a depression, o f f the New
South Wales coast on the 12th, drifted as far
as the central Tasman Sea by the 14th, where
it too became stationary from then until i t
decayed away on the 17th ahead of a trough
advancing from Australia (Figure 2).
This isobaric pattern indicated that there
was a gentle northeasterly airflow a t l o w
levels over central New Zealand from the 13th
to the 18th. However, the northeasterly was
very shallow and from just above the surface
winds were predominantly west or northwesterly throughout the low and middle troposphere, r a r e l y reaching 20 knots (see t h e
vertical time section of winds at Paraparaumu: Figure 3). Only in the upper troposphere
did speeds approach o r exceed 50 knots. A
general indication of winds over New Zealand
in the high troposphere (at 250hPa, approximately 10,500m) is given in Figure 4. Significant trough passages (when winds changed
from northwest to southwest) occurred on the
12th and about midnight on the 18th. I n be-

