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The dynamics of surface boundary layer during total Solar eclipse 1995

S. ARULRAJ. T . DHARMARAJ. S.B. DEBAJE. A. BAGA VATH SINGH and K.G. VERNEKAR

Indian Institute of Tropical Meteorology, Pune » 41 J008. India

(Received 2 December 1996)

mt - <lIg'iS"" '« 'lfuftorr \'0( (0;. <fl. lJ;OI.) <tT~ q{ l5r!mIli'! !Io"l i\;~ 1li1~

m i\;~ (l<l;;:4·i"1 (24' 42' '3.,83' 4' 'l, . 3 12 lft .o;.ll'I.lJ;ll.lJ;OI.) ii 1.6 >fm'~ 'ill'!~
~ W'R <l'iT'lI 'l'IT~ f<ffir:l~ q{ """ 'Ifu. ffi'IllA 3fR~~ 6 iW b\fil ld

~ wnt ~ I~ 3ffiJ<lI, ¢,I 3!<il1:I ii 'r'I ffi'IllA 3fR~~ <it \j\ 'lJ1lI 'l'IT 1 lJ;<ll'

~ i\; 3fmo~ q{ 1llll"T~ rrq 3fR = liWR ii i'I'II<IR f{q;li m ~ ~ <ll1:' i\; '3'l'<itr1
i\;~ <fl.lft. q{ 3ffifur~ 'l'IT I 21 it 26~ 1995 O<li i\;~~ fcl;o; rrq I W'! <tT
~ ii ffi1'l: ffi'IllA 3fR 'r'I ffi'IllA ii lIi'!~ : 6.2'~ 3fR 3.5'~ <tT 1Ii'ft d!l1~

ii Wl'I'l 60 Slfu~ <tT ~ 1li1 '«IT 'tli'!T ~ I WI i\; '3(ffi~ ii 1Ii'ft rn i\; 'IiTI"I.~~ <tT
!FR' ii """ <tT 3fmo 'Ifu ii <fur~ <rrt ~ I l5r!mI li'!-W'! it~~ Rm m I

ABSTRACT. A microc limato logical tower of 1.6 m height with six instrume nted booms at different heights carryi ng
wind speed. temperature and humidity sensors was set up at Robertsg un] (24°42'N. 83°4'E.,3 12m amslj 10 study the implication
o f lhe total Solar ec lipse on the dynamic s of Atmospheric Boundary Layer (ABL). Apart from this. the soil tempe ratu re ami
heal nu x wert also rreusurcd during the same lime. 11lC observations were taken with II one minute average interval and
recorde d continuou sly with the data logger and then transferred to a PC for 100Ier use. Tbedata were co llec ted during 2 1 • 26
Oc tober 1995. During the eclipse period decrease of surface tempe rature and soil tempe rature by 6.2°C and 3.5°C respectively
and increase of humidity by nearly 60% were observed . Due 10 the decrease in velocity fluctuations . the: mean wind speed
showed the: sharp increase compared to other days. The sening of stable atmosphere before the tota l solar eclipse was observed .

Key words - Aunospbenc Boundary layer. Richardson Number. Sensible beat tlu x. Latent heal flux. Momen tum
nUll. Friction vetocuy .

1. In t ro duction

Th e salient feature of Atmospheric Boundary Layer
t.ABL) over land is its diurna l variation. Follow ing Sun rise.
the boundary layer gets heated up leading lO strong vertical
mixing . driven rapid ly and uniformly over the Earth' s sur­
face. ABL is charac terised hy turbulent motion that trans­
port s heat , mom entum an d mo isture horizont ally and
vertica lly th roughout the layer in acco rdance with the at­
mospheric conditions . The mot ion of air in the atmosphere
and in particular. the ABL, is maintained as a direct conse­
quence of so lar radiation .

There is a well-known d iurnal cycle in the ABL (Wyn­
gaard, 197 3). The correspondi ng day-n ight transitions arc
however the result of a gradual dimin ution in thc solar
radiation . In fact total solar ecl ipse provid es a unique oppor­
tunit y for a relatively clean ABL experiment, when the
response of the layer to a sudden switching off of its major
driving force may be observed. a situation that is otherwise
so difficult 10 prod uce in nature. A solar ecl ipse may be
considered as onse t of night lime co nd ition on a compressed

lime scale. An ideal expe riment to study the dynam ics and

the evol ution of the ADL would be to study the variat ion in

the boundary layer characteristics by decreasing and then
increasi ng the solar radiat ion abruptly and slow ly. A total

solar ecl ipse provi~es the right setting for such an experi­

ment due to complete cut off of the solar radiat ion , eve n a

patch uf cloud s do not satisfy the required co nditions due to

complex reflect ion and sca ttering of light and constantly
changing angles of the Sun to the Earth surface makes it very

difficult to interpret the result s.

The attempts comparable to the present experi ment
were made by Antonia et al . (1979) and Sethuram an (1982)

who. repo ned some intere sting measurements made during

solar eclipses on 23 October 1976 and 16 February 1980

respectively. Unfon unatcly on both the occasions it was

almos t merged with the sunse t period. so that the effect of

the eclipse could not he un- -nbiguousty isolated. espec ially

the results on the ec lipse day were not compared with those
on other days.
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