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RESUMEN

 
(18º 32’ N, 73º 51’ E, 559 masl), correspondientes a un periodo de tres años (junio de 2003 a mayo de 2006), 
se utilizaron para estudiar la variabilidad estacional e intraestacional de los vientos. Los vientos muestran una 
evolución estacional sistemática con comportamientos opuestos en cuanto a su fase en los regímenes de altitud 
superiores e inferiores a 4-5 km de altura. En la región baja, durante los meses del monzón del suroeste (junio 
a septiembre) los vientos soplan predominantemente desde el oeste, con un rango máximo de 1.5 a 3 km, el 
cual indica la presencia de la corriente monzónica en chorro de baja altitud (MLLJ, por sus siglas en inglés). 
Poco después de concluido septiembre, los vientos en este rango de altura cambian de dirección y soplan 
desde el oeste, lo cual se prolonga a los meses de invierno (diciembre a febrero). Por arriba de los 4 km de 
altura, los vientos del oeste se observan en la temporada posterior al monzón (octubre a noviembre) y en el 
invierno. El MLLJ cobra fuerza en los años con temporadas monzónicas normales o intensas. En una escala 
diaria, durante los meses del monzón del suroeste el viento muestra considerable variabilidad intraestacional, 
y las temporadas de MLLJ intensos parecen asociarse con la ocurrencia de fuertes aguaceros en la región.

ABSTRACT

o 32’ N, 73o 51’ E, 559 masl) during a 3-yr 
period (June 2003-May 2006) has been utilized to study seasonal and intra-seasonal variability of winds. 
Winds display a systematic seasonal evolution with behavior opposite in phase in the two altitude regimes 
below and above a height of 4-5 km. In the lower region, during the southwest monsoon months (June to 
September) winds are predominantly westerly with a peak in the 1.5-3.0 km range indicating the occurrence 
of the monsoon low-level jet (MLLJ). Soon after September, winds in this height region change from west-
erly to easterly and these easterlies continue in winter months (December to February). Above a height of 
4 km, westerlies are observed during post-monsoon (October to November) and winter periods. The MLLJ 
is observed to be strong during normal/good monsoon years. On a day-to-day scale during southwest mon-
soon months, winds exhibit considerable intra-seasonal variability and periods of strong MLLJ seem to be 

associated with occurrence of spells of rainfall over the region.
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1. Introduction

Wind plays a vital role in atmospheric energetics 

and it transports heat, mass, moisture and pollutants 

from one place to another. These transport processes, 

in turn, affect the local weather including cloud and 

precipitation processes. Hence, detailed observations 

of winds with high spatial and temporal resolutions 

are necessary to understand the processes and their 
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kpvgtcevkqp"ykvj"vjg"gpxktqpogpv0"Vjg"cdknkv{"vq"wp/
derstand atmospheric phenomena increases as the 

cdknkv{"vq"qdugtxg"vjgo"ykvj"Ýpgt"tguqnwvkqp"kp"vkog"
cpf"urceg"kortqxgu0"Ykpf"rtqÝngtu"ctg"c"rqygthwn"
vqqn"vq"qdvckp"xgtvkecn"rtqÝngu"qh"vjtgg"eqorqpgpvu"
qh"ykpf"xgnqekvkgu"cv"jkij"urcvkcn"cpf"vgorqtcn"tguq/
nwvkqp."cpf"ctg"ykfgn{"wugf"pqv"qpn{"hqt"cvoqurjgtke"
tgugctej"dwv"cnuq"hqt"qrgtcvkqpcn"ygcvjgt"rtgfkevkqp0"
Kp"engct"ckt."vjg"vgejpkswg"kpxqnxgu"dcemuecvvgtkpi"qh"
vjg"WJH1XJH"tcfct"ukipcn"htqo"vwtdwngpv"xctkcvkqpu"
kp" vjg" tghtcevkxg" kpfgz"cpf"ogcuwtkpi" vjg"Fqrrngt"
ujkhv"qh" vjg" tgvwtp0"Vjtgg"qt"oqtg"dgco"fktgevkqpu"
*pqp/eqrncpct+"ecp"dg"wugf"vq"igv"c"eqorngvg"ykpf"
velocity vector. This technique has been described 

kp"c"pwodgt"qh"tgxkgyu"kpenwfkpi"vjqug"d{"Icig"cpf"
Dcnung{" *3;9:+."Dcnung{" cpf"Icig" *3;:2+."Tqvvigt"
*3;:2+"cpf"Nctugp"cpf"Tqvvigt" *3;:4+0"WJH1XJH"
Ykpf" rtqÝngt" tcfctu" jcxg" rtqxgp" vq" dg" gzegnngpv"
vqqnu"vq"uvwf{"cvoqurjgtke"ykpfu."cuuqekcvgf"xgtvkecn"
ujgctu"qh"jqtk¦qpvcn"ykpfu"cpf"xctkqwu"cvoqurjgtke"
vwtdwngpeg"rctcogvgtu0"Ugxgtcn"uvwfkgu"ctg"eqpÝpgf"
vq"okf"cpf"jkij"ncvkvwfgu"*g0i0."Xcp¥cpfv"et al0."3;9:="
Smith et al0."3;:5="Pcuvtqo"et al0."3;:8+"cpf"uqog"
qdugtxcvkqpcn"uvwfkgu"ctg"cxckncdng"cv"nqy"ncvkvwfgu"
*g0i0."Ucvq"cpf"Yqqfocp."3;:4="Vuwfc"et al0."3;:7="
Jain et al0."3;;7="Tcq"et al0."3;;9+0

Vjgtg" ctg"ocp{" eqorqpgpvu" qh" vjg"oqpuqqp"
u{uvgo"vjcv"jcxg"ukipkÝecpv"kpÞwgpeg"qp"oqpuqqp"
xctkcdknkv{" qxgt" vjg" Kpfkcp" uwd/eqpvkpgpv0"Qpg" qh"
vjgo"ku"vjg"uvtqpi"etquu"gswcvqtkcn"ykpf"Þqy"kp"vjg"
nqygt"vtqrqurjgtg."yjkej"ku"mpqyp"cu"vjg"oqpuqqp"
nqy/ngxgn"lgv"*ONNL+0"Kv"ku"tgeqipk¦gf"cu"qpg"qh"vjg"
korqtvcpv" u{pqrvke" eqorqpgpvu" qh" Kpfkcp" uwoogt"
oqpuqqp."ykvj"c"etquu"gswcvqtkcn"ewttgpv"htqo"vjg"
southern Indian Ocean to the central Arabian Sea 

*Mtkujpcowtvk"et al0."3;98+."cpf"rtqxkfgu"nctig"oqku/
vwtg"uwrrn{"qxgt"ncpf"tgikqpu"*Qtf„‚g¦ et al., 4234+0"
Vjg"ONNL"ctkugu"ockpn{"dgecwug"qh"vjgtocn"itcfkgpv"
dgvyggp"vjg"Cukcp"ncpfocuu"cpf"uwttqwpfkpi"qegcpu0"
Initially it is southerly in direction over the south 

Indian Ocean, but as it crosses the equator and as a 

tguwnv"qh"vjg"Eqtkqnku"hqteg."kv"vwtpu"uqwvjyguvgtn{"cu"
kv"tgcejgu"vjg"Kpfkcp"uwdeqpvkpgpv"*Jqumkpu"cpf"Tqf/
ygnn."3;;7+0"Vjg"f{pcokeu"kpxqnxgf"kp"vjg"uwuvckpkpi"
ogejcpkuo"qh" vjku"ONNL" ku"fguetkdgf" kp"fgvckn"d{"
Tqfygnn"cpf"Jqumkpu"*3;;7+0"Iquycok"et al."*3;;:+"
jcxg"ujqyp"vjg"ONNL"ku"kpvgtnkpmgf"ykvj"cevkxg"cpf"
dtgcm"rjcugu"qh"vjg"Kpfkcp"uwoogt"oqpuqqp."cu"kvu"
strength and position controls the moisture transport 

qxgt" Kpfkcp" ncpf"ocuu." cpf" Lqugrj" cpf"Uklkmwoct"
*4226+"cpcn{¦gf"vjg"kpvtc/ugcuqpcn"xctkcdknkv{"qh"vjg"
ONNL0"Wukpi"ykpf" rtqÝng" fcvc" htqo" tcfkquqpfg1
tcfkq/ykpf"pgvyqtm"qxgt"Kpfkc."Lqugrj"cpf"Tcocp"
*3;88+"jcxg"rtqxkfgf"qdugtxcvkqpcn"gxkfgpeg"qh"vjku"
yguvgtn{"nqy/ngxgn"lgv"uvtgco"qxgt"rgpkpuwnct"Kpfkc"
fwtkpi" vjg" uqwvjyguv"oqpuqqp" rgtkqf" *Lwpg/Ugr/
vgodgt+0"Oqtg"tgegpvn{."Mcncrwtgff{"et al0" *4229+"
jcxg"wvknk¦gf"jkij/tguqnwvkqp"ykpf"qdugtxcvkqpu"htqo"
nqygt"cvoqurjgtke"ykpf"rtqÝngt"*NCYR+"fcvc"qxgt"
c"vtqrkecn"Kpfkcp"uvcvkqp."Icfcpmk"*3507o"P."9;04o"G+"
vq"ejctcevgtk¦g"vjg"fkwtpcn"cpf"ugcuqpcn"hgcvwtgu"qh"
ONNL."yjqug"eqtg"ycu"qdugtxgf"vq"dg"cv"c"jgkijv"qh"
30:"ł 208"mo"ykvj"c"ogcp"lgv"kpvgpukv{"qh"cdqwv"42"ou–1. 

Htqo"WJH"ykpf"rtqÝngt"ogcuwtgogpvu"qxgt"Rwpg."
Kpfkc"ykpf"urggfu"kp"gzeguu"qh"37/42"ou–1 have been 

htgswgpvn{" qdugtxgf" fwtkpi" vjg" cevkxg" uqwvjyguv"
oqpuqqp"rjcug"kp"Lwn{."ykvj"c"rgcm"ykpf"urggf"qe/
ewttkpi"ctqwpf"4/5"mo"*Lqujk"et al0."4228+0"Vjwu"vjg"
uvtqpi"nqy/ngxgn"yguvgtnkgu"qxgt"vjg"ewttgpv"qdugtxkpi"
uvcvkqp"kp"Kpfkc"*Rwpg+"ctg"tgrtgugpvcvkxg"qh"vjg"nctig/
uecng"oqpuqqp"nqy/ngxgn"lgv"*ONNL+0

Jkij"tguqnwvkqp"WJH"ykpf"rtqÝngt"qdugtxcvkqpu"
ocfg"qxgt"c"5/{t"rgtkqf"*Lwpg"4225/Oc{"4228+"qxgt"
c"vtqrkecn"Kpfkcp"uvcvkqp"cv"Rwpg"*3:o"54Ó"P."95o"73Ó"G."
77;"ocun+"ctg"wugf"kp"vjku"yqtm"vq"uvwf{"vjg"ugcuqpcn"
xctkcvkqp"qh"jqtk¦qpvcn"ykpfu."vjg"uvtwevwtg"qh"ONNL"
cpf"kvu"cuuqekcvkqp"ykvj"tckphcnn"qxgt"vjg"tgikqp0"C"
dtkgh"fguetkrvkqp"qh" vjg"ykpf"rtqÝngt" tcfct"u{uvgo"
cpf"fcvc"ugv"wugf"jgtg"ku"ikxgp"kpkvkcnn{"hqnnqygf"d{"
rtgugpvcvkqp"cpf"fkuewuukqp"qh"vjg"tguwnvu0

2. Ykpf"rtqÝngt"u{uvgo"cpf"fcvc
Vjg"626"OJ¦"ykpf"rtqÝngt"ycu"kp"eqpvkpwqwu"qrgt/
cvkqp"cv"Rwpg"hqt"pgctn{"hqwt"{gctu"ukpeg"Lwpg"42250"
Vjg"ykpf"fcvc"eqnngevgf"fwtkpi"vjku"rgtkqf"jcu"dggp"
swcnkv{"ejgemgf"cpf"ctejkxgf"hqt"vjg"uekgpvkÝe"wugtuÓ"
community by the India Meteorological Department 

*KOF+."Rwpg0"Vjg"u{uvgo"eqpukuvu"qh"c"fwcn"rqnctk¦gf"
eqczkcn" eqnnkpgct" cpvgppc" cttc{."ykvj" dqvj" cttc{u"
cnkipgf" cnqpi" vtwg"P/U" cpf"G/Y"fktgevkqpu0"Vjg"
cttc{u"rtqfweg"vjtgg"dgcou."vyq"qh"vjgo"vknvgf="qpg"
along the east, another along the south and the third 

dgco"fktgevgf"vq"vjg"¦gpkvj0"Vjg"rtqÝngt"ogcuwtgu"
the radial velocities along these three beams by 

cpcn{¦kpi"vjg"qdugtxgf"Fqrrngt"ujkhvgf"ukipcnu"ykvj"
vjg"Fqrrngt"dgco"uykpikpi"vgejpkswg0"Uwej"c"eqp/
Ýiwtcvkqp"gpcdngu"ukownvcpgqwu"ogcuwtgogpv"qh"cnn"
vjtgg"eqorqpgpvu"*¦qpcn."ogtkfkqpcn"cpf"xgtvkecn+"qh"
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vjg"ykpf"Ýgnf0"Vjg"u{uvgo"jcu"jgkijv"eqxgtcig"htqo"
3027"mo"vq"cdqwv"8/32"mo"*wrrgt"cnvkvwfg"fgrgpfkpi"
qp"ygcvjgt"eqpfkvkqpu+"cv"jgkijv"kpvgtxcnu"qh"522"o0"
The return signals in the radar system depend on the 

dcemuecvvgt"vjtqwij"Dtcii"uecvvgtkpi"htqo"vwtdwngpv"
Þwevwcvkqpu"kp"c"tcfkq"tghtcevkxg"kpfgz"kp"vjg"pgwvtcn"
cvoqurjgtg."yjkej"ctg"ecwugf"d{"engct"ckt"fgpukv{"
Þwevwcvkqpu"cpf1qt"d{"Htgupgn"uecvvgtkpi0"Vjg"ogcp"
ykpf"cv"cp{"ikxgp"jgkijv"ecttkgu"vjgug"Þwevwcvkqpu1
kttgiwnctkvkgu" cpf" vjwu" vjg" ncvvgt" *cpf" jgpeg" vjg"
dcemuecvvgt"ukipcn+"dgeqogu"c"vtcegt"qh"ogcp"ykpf"
xgnqekv{"cv"vjcv"jgkijv0"Vjg"ykpf"rtqÝngtu"cv"XJH1
WJH"dcpfu"cnuq"qdugtxg"Tc{ngkij"uecvvgtkpi" htqo"
j{ftqogvgqtu"fwtkpi"rtgekrkvcvkqp"cnqpi"ykvj"Dtcii"
uecvvgtkpi"cpf"Htgupgn"tgÞgevkqp1uecvvgtkpi0"Qpg"ugv"
qh"xgevqt"ykpf"rtqÝngu"ku"qdvckpgf"kp"cdqwv"8"okp."
fgrgpfkpi"qp"vjg"fygnn"vkog"wvknk¦gf"hqt"gcej"tcfkcn"
dgco"ogcuwtgogpv0"Vjg"tcfkcn"xgnqekv{"xcnwgu" hqt"
gcej"dgco"qdvckpgf"hqt"c"ikxgp"tcpig"dkp."qxgt"vjg"
total observational period, are passed through a pro/
eguu"qh"eqpugpuwu"cxgtcikpi."yjkej"jgnru"vq"gnkokpcvg"
vq"c"nctig"gzvgpv"vjg"ghhgevu"qh"vtcpukgpv"kpvgthgtkpi"
ukipcnu."qwvnkgtu"cpf"tcpfqo"Ðurkm{"pqkugÑ0"Vjg"tcfkcn"
xgnqekvkgu"ctg"ucorngf"cv"4/8"u"kpvgtxcnu."fgrgpfkpi"
qp" vjg" u{uvgo"rwnug" tgrgvkvkqp" rgtkqf." pwodgt" qh"
coherent and incoherent integrations, and number 

qh"HHV"rqkpvu0"Vjg" tcfkcn" xgnqekvkgu" chvgt" rcuukpi"
vjtqwij"vjg"rtqeguu"qh"eqpugpuwu"cxgtcikpi"ctg"vjgp"
wugf"vq"ecnewncvg"vjg"¦qpcn."ogtkfkqpcn"cpf"xgtvkecn"
ykpf"xgnqekvkgu."tgrtgugpvcvkxg"qh"vjg"ogcp"ykpf"kp"
vjg"jqwt"qh"vjg"qdugtxcvkqp0"C"xgevqt"ykpf"rtqÝng"ku"
vjwu"qdvckpgf"v{rkecnn{"kp"7"vq"8"okp0"Vjg"vgejpkecn"
urgekÝecvkqpu"qh"vjg"Rwpg"ykpf"rtqÝngt"u{uvgo"cpf"
fgvcknu."yjkej"kpenwfg"ukipcn"rtqeguukpi."fcvc"swcnkv{"
eqpvtqn"cpf"rtgnkokpct{"xcnkfcvkqp"qh"vjg"ykpf"rtqÝngt"
fcvc"rtqfwevu"ykvj"qvjgt"eqpxgpvkqpcn"kpuvtwogpvu."
have been given in Pant et al0"*4227+0"Uqog"tguwnvu"
qh"vkog/jgkijv"xctkcvkqpu"kp"xgtvkecn"ykpfu"qdvckpgf"
htqo"vjg"ucog"ykpf"rtqÝngt"ctg"fkuewuugf"d{"Fguj/
rcpfg"cpf"Gtpguv"Tcl"*422:+"cpf"cnuq"c"ecug"uvwf{"qh"
a thunderstorm event has been described in literature 

*Fgujrcpfg"cpf"Gtpguv"Tcl."422;+0
Kp"vjg"rtgugpv"uvwf{."jqtk¦qpvcn"ykpf"*eqortkukpi"

¦qpcn" cpf"ogtkfkqpcn" eqorqpgpvu+"ogcuwtgogpvu"
fgtkxgf"htqo"vjg"Rwpg"ykpf"rtqÝngt"fwtkpi"vjg"5/{t"
rgtkqf" *Lwpg" 4225/Oc{"4228+." jcxg" dggp"wugf" vq"
investigate and discuss the monthly and seasonal 

ogcp"xctkcvkqp"qh"ykpfu"kp"vjg"nqygt"vtqrqurjgtg."vjg"
ugcuqpcn"gxqnwvkqp"qh"vjg"nqy/ngxgn"lgv."cpf"vjg"kp/

vtc/ugcuqpcn"cpf"kpvgt/cppwcn"xctkcvkqpu"kp"vjg"ONNL0"
Cu"rgt"vjg"qdugtxcvkqpcn"rtqvqeqn"qh"vjg"ykpf"rtqÝngt"
qrgtcvkqp."fwtkpi"vjg"uqwvjyguv"oqpuqqp"oqpvju"qh"
Lwpg/Ugrvgodgt."jqwtn{"cxgtcigf"rtqÝngu."pwodgtkpi"
gkijv"gcej"fc{."cv"5/j"kpvgtxcnu"fwtkpi"fc{"cpf"pkijv"
*k0g0." cv" 24<22." 27<22." 2:<22." 33<22." 36<22." 39<22."
42<22."cpf"45<22"NV+"ctg"cxckncdng0"Dwv"fwtkpi"vjg"
qvjgt"oqpvju"qh"vjg"{gct."vjg{"ctg"cxckncdng"hqt"fc{/
vkog"qpn{"*k0g0."cv"2:<22."33<22."36<22."cpf"39<22"NV+0 
Vjwu" vjg" 5/{t" fcvc" ugv" wugf" kp" vjg" rtgugpv" uvwf{"
gpeqorcuugu"c"vqvcn"qh"65;5"xgtvkecn"rtqÝngu"*5692"
rtqÝngu" qpn{" fwtkpi" fc{vkog" jqwtu+" kp" vjg" jgkijv"
tcpig"qh"3027"vq"ctqwpf"32027"mo"ogcuwtgf"qp"cdqwv"
;;8"qdugtxcvkqpcn"fc{u"ykvj"vjg"626"OJ¦"WJH"tcfct"
qxgt"vjg"vtqrkecn"uvcvkqp"Rwpg0"Cu"vjg"jqtk¦qpvcn"ykpf"
fcvc"cv"jgkijvu"cdqxg":"mo"fwtkpi"vjg"5/{t"qdugtxc/
vkqp"rgtkqf"hqt"oqpvjn{"cpf"ugcuqpcn"cxgtcikpi"ycu"
hqwpf"vq"dg"urctug."xgtvkecn"rtqÝngu"htqo"3027"vq":"mo 

cnqpg"jcxg"dggp"wugf"hqt" hwtvjgt"cpcn{uku"cpf"fku/
ewuukqp0"Oqtgqxgt." hqt" wpkhqtokv{" qpn{" fc{vkog"
fcvc"jcxg"dggp"wugf"vq"igv"fckn{"ogcp"rtqÝngu"*k0g0."
cxgtcig"qh"hqwt"rtqÝngu"dgvyggp"2:<22"cpf"39<22"NV+ 
hqt" vjg" gpvktg" 5/{t" fcvc." htqo"yjkej"oqpvjn{" cpf"
ugcuqpcn"ogcp" xgtvkecn" rtqÝngu" ctg" qdvckpgf0" Hqt"
kpxguvkicvkpi" kpvtc/ugcuqpcn" xctkcvkqpu" fwtkpi" vjg"
UY"oqpuqqp"ugcuqp"*Lwpg/Ugrvgodgt+"cnqpg."cnn"vjg"
gkijv"rtqÝngu"qdvckpgf"fwtkpi"fc{vkog"cpf"pkijvvkog"
have been used to estimate daily means. The results 

ctg"rtgugpvgf"cpf"fkuewuugf"kp"vjg"hqnnqykpi"ugevkqp0

3. Tguwnvu"cpf"fkuewuukqp
Fckn{"ogcp"fcvc"ctg"itqwrgf"kpvq"vjg"ockp"hqwt"ugc/
uqpu."pcogn{."rtg/oqpuqqp"*Octej/Oc{+."uqwvjyguv"
oqpuqqp" *Lwpg/Ugrvgodgt+." rquv/oqpuqqp" *Qevq/
dgt/Pqxgodgt+" cpf"ykpvgt" *Fgegodgt/Hgdtwct{+"
ugcuqpu0"Vjg" ugcuqpcn"ogcp"rtqÝngu" qh" ¦qpcn" cpf"
ogtkfkqpcn"ykpfu"ctg"qdvckpgf"htqo"fckn{"ogcpu"cpf"
ctg"ujqyp"rnqvvgf"kp"Hkiwtgu"3"cpf"4, respectively. 

Kv"ku"uggp"vjcv"vjg"¦qpcn"ykpf"ujqyu"engct"ugcuqpcn"
xctkcvkqp0"Fwtkpi"vjg"rtg/oqpuqqp."ykpfu"ctg"yguv/
gtn{"cv"cnoquv"cnn"jgkijvu"wr"vq";"mo"dwv"ykvj"uocnn"
ocipkvwfg0"Fwtkpi"vjg"hqnnqykpi"ugcuqp"*oqpuqqp+."
c"nqy/ngxgn"ykpf"oczkowo"ku"uggp"ctqwpf"407"mo"
cdqxg"itqwpf"ngxgn"ykvj"c"rgcm"urggf"qh"cdqwv"8"ou–1 

qp"c"ugcuqpcn"ogcp"uecng0"Yguvgtnkgu"gzvgpf"wr" vq"
9"mo"ykvj"c"tgxgtucn"kp"ykpf"fktgevkqp"vq"gcuvgtnkgu"
cdqxg0"Vjg"gzkuvgpeg"qh"c"nqy/ngxgn"yguvgtn{"oczk/
owo"kp"vjg"ugcuqpcn"ogcp"kpfkecvgu"vjg"gzkuvgpeg"qh"
the MLLJ in SW monsoon months over Pune. But 
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kp" vjg" rquv/oqpuqqp" ugcuqp" vjg" xgtvkecn" uvtwevwtg"
eqorngvgn{" ejcpigu0"Fwtkpi" vjku" ujqtv" vyq/oqpvj"
rgtkqf." nqygt" vtqrqurjgtke"ykpfu" ctg" gcuvgtn{" dwv"
ykvj"uocnn"ocipkvwfg0"Kp"ykpvgt"cnuq"vjg"uwthceg"ngxgn"
ykpfu"ctg"gcuvgtn{"wr"vq"cp"cnvkvwfg"qh"cdqwv"6"mo0 

C" uvtkmkpi" hgcvwtg" fwtkpi"ykpvgt" ku" vjg" rtgugpeg"
qh" c"okf/vtqrqurjgtke"yguvgtn{"oczkowo"ykvj" c"
ocipkvwfg"qh"ctqwpf"6"ou–1 on a seasonal scale at a 

jgkijv"qh"ctqwpf"8"mo0"Vjku"oc{"dg"fwg"vq"vjg"ghhgev"
qh" c" uwdvtqrkecn"yguvgtn{" lgv" uvtgco"yjkej"jcu" kvu 
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5Ykpf"rtqÝngt"qdugtxcvkqpu"qh"oqpuqqp"nqy"ngxgn"lgv

oczkowo" kpvgpukv{" kp" vjg" uwdvtqrkecn" tgikqpu" cv"
jgkijv"ngxgn"qh"32"mo0"Vjwu"vjg"cpcn{uku"qh"ugcuqpcnkv{"
qh"¦qpcn"ykpfu"kp"vjg"nqygt"vtqrqurjgtg"dtkpiu"qwv"
vyq"pqvkegcdng"hgcvwtgu=" vjg" vkog"gxqnwvkqp"qh" nqy"
ngxgn"yguvgtn{"oczkoc"fwtkpi"oqpuqqp"rgtkqf."cuuq/
ekcvgf"ykvj"vjg"ONNL"qxgt"vjg"vtqrkecn"Kpfkcp"tgikqp."
cpf" vjg" rtgugpeg"qh" c"okf" ngxgn"yguvgtn{"oczkoc"
yjkej"oc{"dg"fwg"vq"vjg"kpÞwgpeg"qh"c"uwdvtqrkecn"
yguvgtn{"lgv"uvtgco"fwtkpi"ykpvgt"ugcuqp0

Vjg"ocipkvwfg"qh" vjg"ogtkfkqpcn"ykpf"*Hki0"4+"
ku"nguu"eqorctgf"vq"vjcv"qh"¦qpcn"ykpf."gurgekcnn{"kp"
vjg"nqygt" vtqrqurjgtg"cpf"kvu"ugcuqpcn"xctkcvkqp"ku"
cnuq"pqv"rtqokpgpv"cu"uggp"kp"vjg"¦qpcn"ykpf0"Fwtkpi"
vjg"rtg/oqpuqqp."uwthceg"ykpfu"ctg"pqtvjgtn{"wr"vq"
5"mo"cpf"uqwvjgtnkgu"rtgxckn" kp" vjg"5/:"mo"tcpig="
vjgtgchvgt."ykpf" vwtpu" pqtvjgtn{" cickp0"Ykpfu" ctg"
rtgfqokpcpvn{"uqwvjgtn{"wr"vq"9"mo."vjqwij"ygcm"kp"
magnitude, during the SW monsoon season. During 

vjg"rquv/oqpuqqp"ugcuqp"pqtvjgtn{"ykpfu"ctg"rtgxckn/
kpi"cnoquv"vjtqwijqwv"vjg"nqygt"vtqrqurjgtg0"Kp"vjg"
ykpvgt"rgtkqf"ykpfu"ctg"ygcm"cpf"Þwevwcvg"dgvyggp"
northerly and southerly.

To study the variations in the vertical structure 

qh"¦qpcn"ykpfu"qp"c"oqpvjn{"ogcp"uecng"cpf"vjgkt"
oqpvj/vq/oqpvj" gxqnwvkqp."oqpvjn{"ogcp"rtqÝngu"
ctg"qdvckpgf"htqo"Lcpwct{"vq"Fgegodgt"hqt"vjg"5/{t"
rgtkqf"*Lwpg"4225/"Oc{"4228+"cpf"ujqyp"rnqvvgf"kp"
Hkiwtg"5c."d."e0"Oqpvjn{"ogcp"¦qpcn"ykpfu"qxgt"vjku"
nqecvkqp"ujqy"vjcv"ykpfu"ctg"gcuvgtn{"wr"vq"6"mo"cpf"
yguvgtn{"cdqxg"vjku"jgkijv"htqo"Lcpwct{"vq"Octej0"
Fwtkpi"Lcpwct{"c"yguvgtn{"oczkoc"ku"uggp"ctqwpf"
8" mo"ykvj" c"ogcp"ocipkvwfg" qh" 9"ou–1, and this 

okf/ngxgn"yguvgtn{"oczkoc"rgtukuvu"wpvkn"Crtkn0"Chvgt"
vjcv"kv"ygcmgpu"cpf"vjgp"vjg"ONNL"gxqnxgu"fwtkpi"vjg"
UY"oqpuqqp"oqpvju"htqo"Lwpg"vq"Ugrvgodgt0"Vjku"
ONNL"ujqyu"tgncvkxgn{"jkijgt"ocipkvwfg"*:/;"ou–1+"
in July and August, and then it loses its strength in 

vjg"rquv/oqpuqqp"cpf"fkucrrgctu"d{"Qevqdgt0"Vtq/
rqurjgtke"ykpfu"ctg"yguvgtn{"cpf"uocnn"kp"ocipkvwfg"
kp"Crtkn."dwv"kp"Oc{"ykpfu"ctg"yguvgtn{"wr"vq"5"mo"
and above this height easterlies prevail. Westerly 

ykpfu"gzvgpf"wr"vq":"mo"fwtkpi"Lwpg."Lwn{."cpf"Cw/
iwuv"ykvj"eqpukfgtcdng"ocipkvwfg"kp"vjg"nqygt"ngxgn0"
During October and November easterlies prevail in 

vjg"gpvktg"nqygt"vtqrqurjgtg"ykvj"uocnn"ocipkvwfgu"
qh"ykpf"urggf0"Fwtkpi"Fgegodgt"gcuvgtnkgu"rtgxckn"
wr"vq"7"mo"ykvj"c"yguvgtn{"ykpf"tgikog"cv"cnvkvwfgu"
dgvyggp"8"cpf":"mo."jqygxgt"ykvj"uocnn"ocipkvwfg"
qh"ykpfu0"Vjwu."htqo"vjg"cpcn{uku"qh"oqpvjn{"ogcp"

rtqÝngu"qh"¦qpcn"ykpfu"vyq"rtqokpgpv"hgcvwtgu"ctg"
pqvkegf0"Qpg"ku"vjg"vkog"gxqnwvkqp"qh"vjg"ONNL"qp"
c"oqpvjn{"uecng."yjkej"uvctvu"kp"vjg"oqpvj"qh"Crtkn."
tgcejgu" kvu"oczkowo"kpvgpukv{" kp"Lwn{/Cwiwuv"cpf"
then completely disappears by October. The other is 

vjg"vkog"gxqnwvkqp"qh"c"okf/ngxgn"yguvgtn{"oczkowo"
*8/:"mo+"yjkej"uvctvu"crrgctkpi"kp"Fgegodgt."tgcejgu"
kvu"oczkowo"kpvgpukv{"fwtkpi"Lcpwct{"cpf"ygcmgpu"
vjgtgchvgt0" Kp" eqorctkuqp" vq" vjg" ¦qpcn"ykpfu." vjg"
xctkcdknkv{"qh"ogtkfkqpcn"ykpfu"qp"c"oqpvjn{"uecng"
ku"qdugtxgf"vq"dg"uocnn"cpf"jgpeg"pqv"ujqyp"jgtg0

Kp"qtfgt"vq"pqvkeg"vjg"vkog/jgkijv"gxqnwvkqp"qh"vjg"
¦qpcn"eqorqpgpvu"qh"ykpf"kp"vjg"vtqrkecn"nqygt"vtqrq/
urjgtg"cpf"kvu"{gct/vq/{gct"xctkcdknkv{."vjg"kpfkxkfwcn"
oqpvjn{"ogcp"rtqÝngu"hqt"vjg"58/oqpvj"rgtkqf"*Lwpg"
4225/Oc{"4228+"ctg" vcmgp" vq"rnqv" vjg" vkog/jgkijv"
etquu/ugevkqp"ujqyp"kp"Hkiwtg"60"Vjg"x/czku"ujqyu"
vjg"oqpvj"pwodgt"uvctvkpi"htqo"Lwpg"42250"Rqukvkxg"
xcnwgu"*rkpm"ujcfgf"tgikqpu+" kp" vjg"Ýiwtg" kpfkecvg"
vjcv"ykpfu"ctg"yguvgtn{0" Kv" ku"uggp"vjcv" vjgtg"gzkuvu"
c"u{uvgocvke"rcvvgtp"qh"xctkcvkqp"qp"oqpvjn{"ogcp"
uecng"yjkej"ku"tgrgcvgf"{gctn{0"Ugcuqpcn"xctkcvkqp"qh"
¦qpcn"ykpfu"ujqyu"vyq"cnvkvwfg"tgikogu"ykvj"c"vtcp/
ukvkqp"cv"cp"cnvkvwfg"qh"ctqwpf"6/7"mo0"Dqvj"cnvkvwfg"
tgikqpu"ujqy"c"engct"cnvgtpcvkpi"rcvvgtp"qh"yguvgtn{"
cpf"gcuvgtn{"ykpfu0"Fwtkpi"vjg"UY"oqpuqqp"oqpvju"
*Lwpg/Ugrvgodgt." k0g0"oqpvju" pwodgt" 3/6." 35/38."
47/4:"kp"Hki0"6+"ykpfu"ctg"rtgfqokpcpvn{"yguvgtn{"
kp" vjg" nqygt" vtqrqurjgtg"ykvj" uvtqpi"yguvgtnkgu" kp"
vjg"307"vq"502"mo"tcpig0"Vjg"vtcpukvkqp"kp"vjku"nqygt"
tgikqp"htqo"yguvgtn{"vq"gcuvgtn{"vcmgu"rnceg"koogfk/
cvgn{"chvgt"Ugrvgodgt"cpf"gcuvgtnkgu"cnuq"eqpvkpwg"vq"
rtgxckn"kp"ykpvgt"oqpvju0"Cdqxg"cp"cnvkvwfg"qh"6"mo."
an opposite seasonal behavior can be noticed. Here 

yguvgtnkgu"ctg"qdugtxgf"kp"rquv/oqpuqqp"cpf"ykpvgt"
oqpvju0"Cpqvjgt"kpvgtguvkpi"hgcvwtg"ku"vjcv"nqy/ngxgn"
yguvgtnkgu" uqogvkogu" gzvgpf" kpvq" vjg" wrrgt" ngxgn"
fwtkpi"oqpuqqp"oqpvju0"C"{gct/vq/{gct"xctkcdknkv{"
in this seasonal behavior is also evident. The seasonal 

*Lwpg/Ugrvgodgt+"ogcp"ONNL"eqtg" urggfu"fwtkpi"
vjg"{gctu"4225."4226"cpf"4227"ygtg"ecnewncvgf" vq"
dg";046."909:. cpf";067"ou–1, respectively. Thus the 

nqy/ngxgn"yguvgtn{"oczkowo"*vjg"ONNL"eqtg+"uggou"
vq"dg"tgncvkxgn{"uvtqpigt"kp"kpvgpukv{"fwtkpi"4225"cpf"
4227."eqorctgf"vq"42260"Tgrqtvu"qh"vjg"KOF"qp"vjg"
rgthqtocpeg"qh"vjg"uqwvjyguv"oqpuqqp"qxgt"Kpfkc"
kpfkecvg"vjcv"4225"cpf"4227"ygtg"pqtocn"oqpuqqp"
{gctu"cpf"vjcv"4226"ku"c"dgnqy"pqtocn"{gct0"Vjcv"ku."
dqvj"qp"cp"cnn/Kpfkc"uecng"cpf"qxgt"vjg"qdugtxcvkqp"
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tgikqp." ugcuqpcn" tckphcnn" fwtkpi" Lwpg/Ugrvgodgt"
4226"ycu"dgnqy"vjg"nqpi/vgto"pqtocn"xcnwg0"Vjwu."
on a seasonal scale it can be said that strong MLLJ 

eqpfkvkqpu"ecp"ngcf"vq"iqqf1pqtocn"tckphcnn"fwtkpi"
vjg"oqpuqqp" ugcuqp0"Vjg"okf/ngxgn" *7" vq" 9" mo+"
yguvgtn{"oczkowo"cnuq" gzjkdkvu" c" xctkcvkqp0" Kv" ku"

uvtqpi"cpf"pcttqy"kp"fwtcvkqp"fwtkpi"vjg"4225/4226"
ykpvgt"ugcuqpu"dwv"ku"ygcmgt"kp"ocipkvwfg"fwtkpi"vjg"
4226/4227"cpf"4227/4228"ykpvgt"ugcuqpu0

Vq"gzcokpg"kp"oqtg"fgvckn"vjg"kpvtc/ugcuqpcn"xctk/
cdknkv{"qh"vjg"¦qpcn"ykpf"eqorqpgpv"qp"c"fckn{"uecng."
cpf" cnuq" vq" cpcn{¦g" kvu" tgncvkqpujkr"ykvj"oqpuqqp 

Hki0"50"*c+"Oqpvjn{"ogcp"xgtvkecn"rtqÝngu"qh"¦qpcn"ykpf"urggf"hqt"Lcpwct{/Crtkn"fwtkpi"vjg"5/{t"rgtkqf"*Lwpg"
4225/Oc{"4228+0"*d+"Ucog"cu"kp"*c+"dwv"hqt"Oc{/Cwiwuv0"*e+"Ucog"cu"kp"*c+"dwv"hqt"Ugrvgodgt/Fgegodgt0
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rtgekrkvcvkqp."fckn{"cxgtcig"¦qpcn"ykpf"rtqÝngu"fwtkpi"
vjg"oqpvju"qh"Lwpg/Ugrvgodgt"hqt"cnn"vjg"vjtgg"{gctu"
*4225."4226."4227+"ctg"ujqyp"rnqvvgf"cu"vkog/jgkijv"
etquu/ugevkqpu"kp"Hkiwtg"7c."d."e0"Fckn{"vqvcn"tckphcnn"
*oo+"hqt"Rwpg"uvcvkqp"*qdvckpgf"htqo"fckn{"ygcvjgt"
tgrqtvu"qh"vjg"KOF."Rwpg+"ku"cnuq"ujqyp"qxgtnckf"cu"
nkpg"rnqvu"kp"vjgug"Ýiwtgu"hqt"c"swcnkvcvkxg"eqorctkuqp0"
UkipkÝecpv"kpvtc/ugcuqpcn"xctkcdknkv{"ecp"dg"uggp"kp"
nqygt"vtqrqurjgtke"¦qpcn"ykpfu0"Fwtkpi"vjg"oqpuqqp"
ugcuqp"qh"4225"vjgtg"ctg"ugxgtcn"grkuqfgu"qh"uvtqpigt"
yguvgtnkgu"*Hki0"7c+"urtgcf"vjtqwijqwv"vjg"ugcuqp0"Qp"
almost all days during the monsoon season, MLLJ is 

rtgugpv"jcxkpi"c"lgv"eqtg"kp"vjg"4/6"mo"jgkijv"tcpig0"
Vjg"¦qpcn"ykpf"urggf"kp"vjg"lgv"eqtg"gxgp"tgcejgu"wr"
vq"3:"ou–1. This MLLJ seems to have a role in the 

oqfwncvkqp"qh"oqpuqqp" kpvtc/ugcuqpcn" queknncvkqp0"
Cpqvjgt"kpvgtguvkpi"hgcvwtg"ku"vjcv"vjg"xgtvkecn"gzvgpv"
qh"vjg"nqy/ngxgn"yguvgtn{"oczkoc"uqogvkogu"gxgp"
kpvtwfgu"wr" vq":"mo0"Qp"cxgtcig." kv" gzvgpfu"wr" vq"
8"mo"ykvj"c"urggf"qh"32/34"ou–10"Jqygxgt."fwtkpi"
vjg"oqpuqqp"ugcuqpu"qh"4226"cpf"4227"*Hki0"7d."e+."
vjgtg" ctg" fkuvkpevn{" ugrctcvg" grkuqfgu" qh" hgy"fc{u"
fwtcvkqp"*hqt"gzcorng"vjtgg"kp"4227+"yjgp"c"uvtqpi"
yguvgtn{"Þqy"qeewtu"qxgt"vjku"tgikqp0"Kv"ku"kpvgtguvkpi"
to see that during the monsoon season in all three 

{gctu."yjgpgxgt"vjgtg"ku"c"uvtqpi"ONNL."qeewttgpeg"
qh"rtgekrkvcvkqp"qxgt"vjg"uvcvkqp"ku"pqvkegf"*rgcmu"kp"
vjg"tckphcnn"ewtxgu+0"Fwtkpi"4225"gxgp"uocnn"rgcmu"kp"
tckp{"fc{u"eqkpekfg"ykvj"uvtqpigt"ONNL0"C"jgcx{"tckp"
urgnn"vqqm"rnceg"htqo"fc{u"74"vq"7:"yjgp"vjg"¦qpcn"
ykpf"urggfu"kp"vjg"407/507"mo"cnvkvwfg"tcpig"ygtg"
cdqxg"38"ou–10"Fwtkpi"4226"vyq"jgcx{"tckp"urgnnu"
qeewttgf"qxgt"Rwpg"qp"Lwpg"34"vq"42."cpf"htqo"Lwn{"
4:"vq"Cwiwuv"44."yjkej"ygtg"ceeqorcpkgf"d{"uvtqpi"
yguvgtnkgu"*ctqwpf"3:"ou–1+0"

Cickp." kp" vjg"oqpuqqp" ugcuqp" qh" 4227." vjtgg"
jgcx{" tckp" urgnnu" qeewttgf" *Lwpg" 44/Lwn{" 4." Lwn{"
46/Cwiwuv"32."Ugrvgodgt";/42+."cpf"uvtqpi"ONNL"
ykvj"c"lgv"eqtg"ocipkvwfg"cu"jkij"cu"42"ou–1 on a daily 

ogcp"uecng"ygtg"qdugtxgf"fwtkpi"vjgug"grkuqfgu0"C"
ukorng"swcpvkvcvkxg"cpcn{uku"ecttkgf"qwv"ujqygf"vjcv"
fwtkpi"vjg"fc{u"kp"yjkej"rtgekrkvcvkqp"xcnwgu"ygtg"
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nctigt"vjcp"32"oo."vjg"nqy/ngxgn"yguvgtn{"oczkoc"
*ONNL"eqtg"urggf+"jcf"ogcp"urggfu"qh"3607."35."cpf"
3705"ou–1."tgurgevkxgn{"fwtkpi"vjg"{gctu"4225."4226"
and 2005, larger than their mean seasonal values. 

Thus, precipitation spells/episodes during active 

oqpuqqp"eqpfkvkqpu"ctg"fwg"vq"vjg"nctig/uecng"¦qpcn"
Þqy."enqugn{"tgncvgf"vq"c"uvtqpi"ONNL0"Jqygxgt."qpg"
ecp"cnuq"pqvkeg"ujctr"tckphcnn"rgcmu"*qh"4/5"fc{u"fw/
tcvkqp+"fwtkpi"vjg"Ýtuv"jcnh"qh"Lwpg"cpf"vjg"ncuv"yggm"
qh"Ugrvgodgt"yjkej"fq"pqv"uggo"vq"dg"ceeqorcpkgf"
d{"uvtqpi"yguvgtnkgu0"Vjku"oc{"dg"fwg"vq"vjg"hcev"vjcv"
vjg"oqpuqqp"Þqy"ku"ygcm"qt"jcu"pqv"{gv"ugvvngf"kp"
vjg"tgikqp"d{"vjg"Ýtuv"yggm"qh"Lwpg"cpf"vjg"rtgekrk/
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