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Nocturnal increases in surface temperature
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ABSTRACT. Tho suefaeo t ernpcreturc during some clear ni~hu at Bombay Airport are obse rve..d ris lng, i11-4tl'ad
of rallinli(. under fino woethee conditions. The caiM'S of nocturnal rise in surface temperature of tho order of 20C and
more ccc urr lng in an hour ha ve been anlllyaed and dlscueeed . ..

Tho study revea le that nocturnal rillO in sur face tem perature is eeueed by tho tratuf('f of momentum and brat
llownward (ruDlIA)"l'rs aloCt in t he lnvereton leyee . This traD,ll £fOr is ceueed by the turbulence which is caused mainly
due to th e limiti ng wind ebear developed betw een surface and leyces aloft. The land breeeo clr cule tton pla)"S a sig.
ntfleant role in Increasing or decrea sing this t urbulence at tho BurfllcC.

1. Introduction

The know ledge of surface temperature is very
important for th e planning and safe operation
of modern jet aircra fts, At Bombay Airport,
a large number of int ernational and national jet .
flights take off during night and early morning.
Normally the night sur face temperature in fine
weather per iod is expected to cont innously dec­
crease and there should be no difficulty in fore­
casting the same. However, it was observed that
on many occasions, the nocturnal surface tern­
perature increased instead of decreasing, and 011

some occasions, the rise was very significant .
The nocturnal inversions lead to inhibition of
vertical interchan ge of air. Under such condi­
ti ons the momentum lost hy surface friction is
not readily replaced from layers above. The wind
speed and the degree of turbulence [luring the
night near tbe ground deerease sharply, resulting
in calm winds, while the wind speed above the
su rface generally increases rapidly with height.
The Inversion results ill strong wind shears, in

. the surface boundary layers. Blackadar (195;)
and Thom""n (19M) have shown th at th ese
st rong wind shears. which develop within th e
inversion layer themse lves supply the turbulent
energy to overcome the sta bility. In some cases
tho inversion lIlay not get esta blished or lIlay be
destroyed. In other cases, the inversion and
shear both rnay break down and reform again or
the inversion may build-up slowly. Sutton
(1953) has shown that nocturnal inversion is
generaUy not steady. The grad iont of inversion
and wind shear increases simultaneously, finally
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a limiting value is reached nt which point tern­
perature and velocity gradient collapse. resulting
in rise in surface temperature associated wi th
sudden rise in surface wind speed and turbulence.

Ramd as (1943), has studied nocturnal fluc­
tuations in surface temperature at Poena and
has associa ted it with the turbulence cau se" by
the katabatic flow. Mukherjee et al. (19;5-19;6)
studied rise in nocturnal surface temperature
of th e order of O' 2 to 2·0' 0 and have postulated
that a puff of air coming from nearby hills causes
turbulent mixing in inversion layer which re­
sults in rise in temperature.

At a coasta l st ation, land breeze circulat ion
can cause turbulence in tho inversion layer,
resuWnll in tra nsfer of heat and momentum from
layers aloft and the reby tho r .so in noct urnal sur­
face tem perature. Thus, nocturna l increases in sur­
face temperature can occur due to the turbulent
cha racter of the wind caused by shears. kntabatic
flow or land breeze circulation , However. otber
artificial and mechanical cause' cannot be ruled
out .

In t he present study the inere..ses of tempera ' ure
of tho order of 2°0 and more occurring within on
hour have been studied and statist icaUy analyeed.
An attempt has also been made to explain the
physical and dynamical causes underlying the
phenomena. This may provide some guidance
for the forecasting of such rises in surface tom­
perature.
2. Data used

Tho nocturnal rise in surface temperature of
the order of 2°0 and more occurring within nil












