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.\ H....TI~A(Jr••\ 11 at te tnpt, 1"1" IN"f'1I 1Il ;1l1, ~ to $it llll.,- t be 1l;t.l(f·rn uf nu Lio. tf' frac t hoit) , tlf nir "n: r l:nuhati from the

sur feoe tl) thu 7UlJ-Ulh level, It- i:\ not il''1 '11 t luu th e \"tUillti"u:\ in Ihe !l u r~u'(' "ahll'!!of rl'frll('l h it ," tlu uot re tlcct an d
a re 1I0 t, co rrelated with tho d lOllZl' >I in lIw H!rti clIl prutile flf rt·fntcth-;h ·. F lncllla t i" !l l4 ill n'fru ('th-i!v a re not "lwII\'"
the higl......La t th o o'urr.u:c. t> tt.'il,Jily df'Cn'lI ~i ~Hl "IJwBrtk (11('1'" ahnUL jllOfI('lfJ or rcf"'H~t h·it.r deri;Cl: l (m ill i<tlUll,"tl
ill tho temperate Ollllnt rtel.ol lll'l,,1 til 1)l1 m,"hlll"o:IIN·f,.rr th..)" e au find IIp I' lira tim t in t rtll'i rBI l'Oullt.ri.. like I nd ia , The
occ urre nce fir ....nl lt"!'"· rrfm(-t ion 111111 ,.nh,u·frM·t inn in (Ill' I"yrn; nenr the ground ove r (:a uhlll i itA!! '1('4· n II t lltH,..1 all ,l
tho (rt)( IIWIlC)" t1i"lr;h llt i"m; uf the vlllm''C uf ve rt iell l J; rl\d i(" lI t. ~ ur n ·rnH..· t i \' i t~, IUH oC 1,..,{"1I wurkr-d uUl.

•

I .. Introduction

Ex tensive r.uli« (·Iil ilatolo;:!'ical sfudies linve Ilt' ( ' 11

done in certa in count ries 0: the te mpera te climat ic
rt·giO:UI to under.... tund t ho pa ttern of flIf lio n-Iruc
rivity in tho lower t ropo sp here lllHI il l" ill n lll· IIt:<~

on radio propllgatioll [Ik-nu a nd J)ul Lo 1 19IiG).
Varintion« nffrefrnct ivity neur lll' ~ groWhl Hil i fal '"

have been st udie. l in det ail und atf .·lIIl' t s ha ve
been lIlatl t' tu c )rrehllo the surface patlC:'1l with t h«
\'crtic ~i\1 prufi le 01 rofract ivity in orde- t l) clecl llc'o t hc
vertical st ruct ure from surface measurements nt.
pll\C('~ where up per air observnt ions nrc not.
availa ble. Based on st nt ist ical correlation stllflil·... .
several 1110 leis of th o vert j(~lI-l profile of n 'frncthoity
(linear, exponential, bi-cxponcntin l etc ) h 'I VC been
enunciated find IJUllll'TOU S formulae nnd mutho
metical expressions pu t fonfilTtl to descr ibe the
rndio climatology of different arca-. TIIl''''c ~ t lltl i cr;

have largely hC(!Il ctHlfi""«l to til(' h'lIl}wratc
rcgiolls of the worlel alHl not- IIlllch work Jlil~ ' )('('11
d OHe Oil tltl! flll!io c1illlatn)0;IY of pIa( '(':; ill t Ile tro
pica l tlmll'qllatorial Tl·giuns. :-;Cline sh uli.·s lIIael~

inlntlia lllul e1N'wlll'lI' iwli(·at· t 1Ia t t Ill' cOllclllsioll ~
tlm'" II from ",tndies IIf tl"IlIJH..·ratp (·limatc....
a rc nHt Hl'l'licaLlc to tropicotl ilwl u'luatoiial
regionso On :H·t~UU11t of tllC SUh ...tllllt iall.'" higlll'r
wah~r "apour contcnt (If tIlt' air ill tlao w.n-mer
c1i ll\ ;lt e~, tlU' refTilct h oit \" pattl''''1 i ~ II l,(~l'~s:lrjl"

d ifferent ill "! 1H'h .1rI·a.... . -

)(ul"'h rt · ~ l h a awl Clllltf.tol'jl'c (I! H5H. IHft7) IUln'
ca lL'u lakll t I... l'OUrf.H·C fl·fraet h·it ,. ' ·altu·.... for ;JIi
:3tutiou!'lo ill Inllin fWIIl thl ' 5· r.'ar· Humthhr 1I1l··an'"
(19li9-ti3) gin'u ill tI", ('Iil/I/lii" 1hI/til l / ,,~ II'urN .
The)' hnn~ abo l'uh-ul'ltl'll the mOlllhty lIlClllI
valu es of n 'frnct idt \. ul ~o IIIhcult1 700,mb h·\"{' I ~

rur twehoc riul1o:o:oJl(il~ stat ion!" fWIIl tIll" 11\l '.1n liMn
for tlw pl'l ,jtMI 1H!)f)-HIl. Kl'jvl\ ~t a\'a lUlll Pat hak
(H!70) have e" lnl' "lt',1 vullie' " f l ef..." ,t;"i!y fOl
u1'1"'r 1ewl, uplu 100 In ], frulll rnd i" . " ",le ,lat a for

the same period . Youkitcshwaran nnd ot hers (1970)
han' worked out, the refructivit v values ut surface
from normals given in thu Cli lJ ll~t ologir.al Tables of
the In dia l'ft' teorologica l Depar tment , reduced
11ll'1Il 10 sea 10,-01 va lues (-",,) and d rawn ch nrt
"I' (S,,) for each mou th of the year, Til the present
"h illy all at tempt hus hem made to hrillg out th e
m-riu fl'a t url'H (If n,fra otivi ty 0 \',' " (Iaulmti, a.
stu tiou whieh in eli-unt ie d t.nmtt.c·ri-tti:":iJ it4 fairly
n· l'rt ·~t·llt.at i\'L' IIf lar~l' arcus of AI"l',UIl, p'l-rti4
c.'lIhdy tit., ..:\Sl'UU Il valley. Xurlllal1'4 uf surfa re
J"l'fmct.ivity lla\' e bpl'n wurkl·f! nut. from t il(. da ta.
,!!h't ' ll ill t.lll· clill\a t~ l l · l~ical t ·,h l..fol Ily lUakillg IIHe o f
til " HlIlitll ,a1hi ' \"t>illt r.'lIh fUlmul ,.

.Y- -77. n(P/T) + :1'7 :1 X 10' k i T')

Upp~'r air n-Irnctivity \"1111l t'S huve h"l.'11 ('akllt,ted
frum th t • lIorma lt( of md iUl'io ll( lo da ta ftlr thc
p.-, btl It)!)j)-t:O. III alillitiull, llaiJ,r upper ai r data
fnllH thl' morning allli .·\"I·lIiu.!! rol l lio~ f1 l ll lt, ubst'r
\·"tioll ~ Wt'rt' t' xh al't-t"l l frum tll(. Jllt/i'ln } Jai/!I
W,'ufllt'r Nepo,fs fo r thl' Y"ar HIHIi a llli .1 I\tlldy (If
tlu' \·,·ttiea) prnfih· of n·fmtt id ty h the lower
trupusl'hl'n' h.LS h ecl1 mi't l.'.

2, Discussion

'fl lt' lIHl'1thly lIunllals of surfnl\(.· p 'frac:ti\'it)' IIf
(:allha ti art' uh'clI ill Tahl ' 1. 'fill' ltig-II(,~t v,l llll'
0 ('(11111" in t Ill' l1I i·I-JIlOllSH"111 1Il',flt h (If August
wi ilt· th l' Inwl':o: t 0<: :1111'4 ill li'l.hru<l IYo 'lIIH
.mml.1I rallJ,tt' lIf variatitl'l !'l 1"'~t"l l nn the IIIU'lt lll.\o'
1lI(~ ;U1 S il'l of tl w unlt'r of fiO S-uni1 :-. 1mt i!' uS mudl
UI' ~H S-llllit.~ if the h ight',:-lt maximulII nlll l tIm
lowl'l"l lHinimullI \'lIhll'''' reached during' th e Y PU.f

a rt! t nk l'Jl into eOlL-;iclc rnt ioll. The ,1IIllual rn ll~{' of
, on riilt iul\s is larg(' ly .hu' to tJl(~ Yariati(JJ1 1'4 in tI ll'

Wt'L t ( ~ l' J11 (iO) nlHl considt'rH bly h',,",s l1tH' 10 t.11C
"aria t iOlll-i uf' t.hr dry tl'J'1U (:!O) a ~ t~a l1 h C :5l 'CIl f'mm












