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Hkkjrh; oSKkfud ,oa vkS|ksfxd vuqla/kku if=kdk
o"kZ 18 vad 2  fnlEcj 2010 i`- 158&161

Hkkjrh; {ks=k dh {kksHklhek ¼VªksiksikWt½ dk vfHky{k.k

lh ts tkWuh] ,l ds ljdkj ,oa Mh iq.;ls"kqnq*
     jk"Vªh; HkkSfrd iz;ksx'kkyk] ubZ fnYyh & 110 012

*jk;ylhek fo'ofo|ky;] dqjuwy ¼vk-iz-½

lkjka'k % {kksHklhek ¼VªksiksikWt½ laoguh; :i ls fu;af=kr {kksHkeaMy ¼VªksiksLQh;j½ rFkk fofdj.kh; :i ls fu;af=kr lerkieaMy ¼LVªsVksLQh;j½ ds chp lhek
gksrh gSA {kksHkeaMy rFkk lerkieaMy ds chp xfr'khy] jlk;fud rFkk fofdj.k la;kstu dk oSf'od tyok;q ifjorZu ij izHkko iM+rk gSA {kksHklhek]
{kksHkeaMy rFkk lerkieaMy ds chp vkstksu] ty ok"i d.k rFkk ,sjkslksy ds ifjogu dks izHkkfor djrh gSA {kksHkeaMy rFkk lerkieaMy ds chp jlk;fud
iztkfr;ksa ds ifjogu dk jlk;fud la?kVu] fofdj.k'khy ifjikVh] lapj.k] iz.kkfy;ksa rFkk varr% ekSle esa ifjorZu gksrk gSA {kksHklhek ÅapkbZ rFkk rkieku
eas fHkUurk dk {kksHkeaMy lerkieaMy rFkk ok;q ifjek.k ds fofu;e ij xgu izHkko gksrk gSA
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Abstract

Tropical atmosphere hold key to much of variability in global climate change. But many processes occurring in the tropical upper troposphere

lower stratosphere (UTLS) region is not clearly understood. Accurate knowledge of mechanism acting in tropopause region is required for

weather forecasting beyond 5 days. The temperature and water vapour characteristics in the vicinity of tropopause measured using radio

occultation technique over Indian subcontinent is presented here. Tropopause temperature and height shows large variation over Indian

region. Extremely cold tropopause temperature is observed over many parts of India. Water vapour in UTLS region exhibits seasonal

variation.

izLrkouk

{kksHklhek ÅapkbZ {kksHkeaMy rFkk lerkieaMy esa rkieku ifjorZuksa
ls izHkkfor gksrh gSA rkieku ifjorZu izkd`frd rFkk ekuoh;
xfrfof/k;ksa ls mRiUu gksrk gSA {kksHklhek ÅapkbZ oSf'od tyok;q
ifjorZu dks lwfpr djrh gSA ;g fo"kqor {ks=k esa vf/kd gksrh gS
rFkk /kzqoksa ij de gksrh gSA oSf'od {kksHklhek ÅapkbZ mu {ks=kksa esa
vf/kd gks tkrh gS tgka ij ok;q ds d.kksa ¼,;j iklZy½ dks Åij
dh vksj /kdsyk tkrk gS ifj.kkeLo:i ml LFkku ij ÅapkbZ de gks
tkrh gS] tgka ij ok;q ds d.kksa dks uhps dh vksj /kdsyk tkrk gSA
{kksHklhek ÅapkbZ rFkk ekulwu xfrfof/k;ka nksuksa ,d nwljs ls
lehiorhZ :i ls lacaf/kr gSa rFkk budk iz;ksx iwokZuqeku v/;;uksa
ds fy, fd;k tk ldrk gS

2
A {kksHklhek ,d vojks/k gS tks fd dqN

fofufnZ"V {ks=kksa ds vykok {kksHkeaMy ifjek.kksa ds vkj&ikj ok;q ds
ifjogu dks ckf/kr djrh gSA m".kdfVca/kh; {ks=kksa dks ,d ,slk {ks=k
ekuk tkrk gS tgka ij {kksHkeaMy ls lerkieaMy dh vksj ok;q d.kksa
dk vifjorZuh; ifjogu gksrk gSA ysfdu bl ifjogu dks fu;af=kr
djus dh izd`fr rFkk ra=k Li"V ugha gSA ;g ik;k x;k gS fd eksVs
rkSj ij {kksHklhek rkieku bl ifjogu dks fu;af=kr djrk gS rFkk
m".kdfVca/kh; {ks=kksa ds mu fgLlksa esa gksrk gS tgka ij {kksHklhek ¼lh
ih Vh½ 191k gksrk gSA gky ds v/;;uksa ls {kksHklhek rkieku ds
Hkkjrh; {ks=k esa ?kfVr gksus dk irk pyk gS

4
A {kksHklhek rkieku ra=k

ds fy, vko';drk ls vf/kd laogu ds vykok bl ifjogu ds
fy, DykmM ykf¶Vax Hkh lgk;d gksrh gSA oSf'od tyok;q ifjorZu
v/;;uksa ds fy, {kksHklhek ds vklikl esa ty ok"i d.kksa ds
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forj.k vkSj ifjorZu'khyrk dh lgh&lgh tkudkjh gksuh vko';d
gSA ;g lerkieaMy esa gkbMªkWfDly jsfMdy (OH) dk izeq[k lzksr
gS tks fd vkstksu (O

3
) dks gVkrk gSA lerkieaMy esa ikuh ds ok"i

d.kksa dk lzksr ehFksu (CH
4
) vkWDlhMs'ku gksrk gS rFkk {kksHkeaMy eas

ifjogu ls gksrk gSA
orZeku v/;;u esa ebZ 2006 ls vizSy 2007 ds nkSjku

Hkkjrh; {ks=k ds Åij 0&30 N° rFkk 40-120°E jsat esa {kksHklhek
ÅapkbZ rFkk rkieku ds LFkkfud vkSj dkfyd forj.k dks izLrqr
fd;k x;k gSA {kksHklhek Lrj ij ty ok"i dk forj.k ij fopkj
fd;k x;k gSA ;g voyksdu fd;k x;k gS fd mPp rFkk vf/kd
rIr {kksHklhek rkieku 20&30º ,u ekStwn gSA fuEu v{kka'kksa dh
rqyuk esa bl v{kka'k esa ty ok"i d.kksa dh ek=kk Hkh dqN vf/kd
fn[kkbZ nsrh gSA

lkexzh ,oa fof/k

bl v/;;u ds fy, dkWfLed (cosmic) fe'ku ls th ih ,l
vksDdyVs'ku iSekb'kksa dk mi;ksx fd;k x;k gSA ;g fyEc lkmafMax
rduhd gS rFkk bldks vizSy 2006 esa 'kq: fd;k x;k FkkA orZeku
esa th ih ,l flXuyksa dks Vªsd djus ds fy, Ng yks vFkZ vkfcZV
mixzgksa dk iz;ksx fd;k tkrk gSA fe'ku }kjk 100 ehVj ofVZdy
jsT;ksY;w'ku ij vkWCtoZs'ku miyC/k djk, tkrs gSaA dkWfLed fe'ku
ds vkWijs'ku ds foLr`r fooj.k dks iwoZorhZ tkapdrkZvksa }kjk of.kZr
fd;k x;k gS

6
A rkieku izksQkby esa rkieku U;wure ds ekunaMksa ds

vuqlkj {kksHklhek dh igpku dh tkrh gSA

ifj.kke ,oa foospuk

{ks=k esa {kksHklhek ÅapkbZ 12-5 rFkk 20-3 fdeh- ds chp esa
jgrh gSA vkSlr {kksHklhek 17-3 fdeh- ik;h tkrh gSA fp=k 1 esa
fHkUu&fHkUu v{kka'k jsat ds fy, {kksHklhek ÅapkbZ ekfld vkSlr esa
fpyuksa dks n'kkZ;k x;k gSA ;g ns[kk x;k gS fd {kksHklhek ÅapkbZ
mÙkj nf{k.k fn'kk esa c<+ tkrh gSA izR;sd ekg vf/kdre {kksHklhek
ÅapkbZ dks 20&30° ,u v{kka'k jsat esa ns[kk x;k gSA mÙkjh xksyk)Z
xzh"e rFkk 'khr eghuksa esa {kksHklhek ÅapkbZ esa fo"kqorh; vf/kdre
nwjh dks dqN vU; v/;;uksa esa Hkh izLrqr fd;k x;k gS

7
A gekjs

voyksduksa ls ;g Li"V gksrk gS fd {kksHklhek ÅapkbZ;ksa esa fo"kqoÙkh;
vf/kdre nwjh lHkh eghuksa esa ?kfVr gksrh gSA bu v{kka'kksa esa lqǹ<+re~
laogu xfrfof/k;ka ?kfVr gksrh ik;h x;h gSaA fo"kqoÙkh; vf/kdre
nwjh ds ?kfVr gksus ds ihNs dkj.k laogu xfrfof/k;ka gks ldrh gSaA
{kksHklhek ÅapkbZ }kjk 20&120º bZ ns'kkUrj jsat esa ns'kkUrjh; fn'kk
ds lkFk&lkFk dksbZ fof'k"V ifjikVh ugha n'kkZ;h x;h gSA 0&20º ,u

ds v{kka'kh; jsat esa tqykbZ] vxLr rFkk flracj eghuksa ds nkSjku rFkk
20&30º ,u jsat esa vxLr rFkk flracj eghuksa esa fuEu {kksHklhek
ÅapkbZ dk voyksdu fd;k x;kA xzh"e ekulwu lapj.k rFkk lac)
xfrfof/k;ksa ls m".kdfVca/kh; {ks=kksa esa ekulwu ekSle ds nkSjku
{kksHklhek uhps vk tkrh gS

8
A ekulwu eghuksa ds nkSjku fgan egklkxj

esa leqnz lrg rkieku U;wure gksrk gSA tqykbZ ls flracj ds eghuksa
ds nkSjku {kksHklhek ÅapkbZ esa fxjkoV ds ihNs ,f'k;kbZ xzh"e ekulwu
dk izHkko gks ldrk gSA 10&30º ,u v{kka'k esa {kksHklhek }kjk
v/kZokf"kZd ifjikVh fn[kk;h tkrh gSA bu v{kka'kksa esa {kksHklhek ÅapkbZ
forj.k }kjk igyh ÅapkbZ tuojh rFkk nwljh ÅapkbZ vizSy esa n'kkZ;h
x;h gSA Hkkjrh; {ks=k esa {kksHklhek ÅapkbZ fgan egklkxj] leqnz
rkieku] balksys'ku rFkk vfrfjDr fo"kqoÙkh; {ks=kksa esa gksus okyh rjax
xfrfof/k;ksa ls izHkkfor gksrh gSA ,DlVªk VªkWfidy xfrfof/k;ka
vf/kdre 'khrdkyhu eghuksa esa ?kfVr gksrh gSa rFkk fgan egklkxj
esa vf/kdre leqnz lrg rkieku ekulwu ds vkus ls iwoZ esa gksrk
gSA {kksHklhek ÅapkbZ esa v)Zokf"kZd fopyu ds ihNs ,DlVªk VªkWfidy
rjax xfrfof/k;ksa ds ekWM~;qysfVax izHkko rFkk {kksHklhek ij leqnz
lrg rkieku blds dkj.k gks ldrs gSaA 0&10º ,u esa {kksHklhek
ÅapkbZ forj.k dh ,d okf"kZd ifjikVh gS tks blds vf/kdre
tuojh rFkk U;wure vxLr esa gksrk gSA 0&10º ,u esa ekulwu ls
igys {kksHklhek ÅapkbZ esa o`f) fn[kk;h ugha nsrh gSA blds ihNs
fo"kqoÙkh; fgan egklkxj ds nf{k.korhZ v{kka'kksa esa leqnz lrg
rkieku ds izHkko ds dkj.k gks ldrk gS] tgka ij Qjojh esa leqnz
lrg rkieku vf/kdre rFkk vxLr esa U;wure ns[kk x;k gS

2
A

fp=k 1 — fHkUu&fHkUu v{kka'k jsat ds fy, {kksHklhek
ÅapkbZ dk ekfld fopyu

tkWuh ,oa vU; %  Hkkjrh; {ks=k ds {kksHklhek ¼VªksiksikWt½ dk vfHky{k.k
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bl {ks=k esa {kksHklhek rkieku 184k rFkk 210k ds chp esa
ifjorZu gksrk jgrk gSA 191k ls uhps ds {kksHklhek rkieku dks
{kksHkeaMy ls lerkieaMy ifjogu ds ?kfVr gksus dk lwpd ekuk
tkrk gS rFkk bls Hkkjrh; {ks=k vkSj lehiorhZ leqnzh {ks=kksa esa vusd
fgLlksa esa ns[kk x;k gSA ;g ns[kk x;k gS fd lhihVh,y 191k ?kfVr
gksuk tqykbZ ls uoacj ds eghuksa ds nkSjku fuEu gksrk gSA lkj.kh 1
esa lhihVh 191k ds ekfld gksus dks n'kkZ;k x;k gSA bls bl vof/k
ds nkSjku bl {ks=k esa {kksHkeaMy ls lerkieaMy esa ifjogu esa deh

ds lwpd ds :i esa ns[kk tk ldrk gSA {kksHklhek ij rkieku forj.k
esa ekfld fopyuksa dk voyksdu fd;k x;k gSA {kksHklhek rkieku
dk ekfld xzh"e eghuksa esa U;wure dks n'kkZrk gSA 10º varjky ds
izR;sd v{kka'k cSaM esa mÙkj nf{k.k fn'kk esa U;wure {kksHklhek dks
fn[kkbZ nsus esa ,d eghus ds le;karj dk voyksdu fd;k x;k gSA
0&10º ,u v{kka'k jsat esa U;wure rkieku vizSy esa ?kfVr gksrk gS
rFkk 10&20º ,u esa {kksHklhek rkieku ds ekfld vkSlr ds
vf/kdre dks vxLr ds nkSjku rFkk 20&30º ,u esa Qjojh esa ns[kk
x;kA {kksHklhek rkieku 20&30º ,u v{kka'k jsat (-4k) esa fuEu
v{kka'kksa dh rqyuk esa mPp gksrk gSA ns'kkUrjh; fn'kk esa {kksHkeaMy
}kjk fdlh fof'k"V ifjikVh dks ugha n'kkZ;k tkrk gSA

{kksHklhek esa tyok"i forj.k ds ekfld vkSlr }kjk Hkkjrh;
{ks=k esa tksuokj vFkok mÙkj nf{k.k fn'kk esa fdlh vf/kd fopyuksa
dks ugha n'kkZ;k tkrk gSA fuEu v{kka'kksa dh rqyuk esa 20&30° ,u
v{kka'k jsat esa ty ok"i forj.k dqN vf/kd ¼&0-3 ihih,e½ gksrk
gSA bl v{kka'k jsat esa dqN mPp ty ok"i d.kksa ds ihNs lkisf{kd
:i ls mPp {kksHklhek rkieku rFkk bl {ks=k esa gksus okyh lqn`<+
laogu xfrfof/k;ka gks ldrh gSaA fp=k 2 esa fHkUu&fHkUu v{kka'k
cSaM~l ds fy, tyok"i d.k ns'kkUrjh; fopyu dks n'kkZ;k x;k gSA
bl {ks=k esa {kksHklhek ij ty ok"i d.k dk vkSlr ewY; &2-6
ihih,e ik;k x;k gSA izR;sd voyksdu ij fopkj djus ij
{kksHklhek ij tyok"i }kjk 0-5 ihih,e rFkk 11ihih,e ds chp
fopyu n'kkZ, x, gSaA {kksHklhek Lrj ij tyok"i y{k.k esa ekfld
fopyu dk Hkh voyksdu fd;k x;k gSA

fu"d"kZ

{kksHklhek dh vf/kdre ÅapkbZ rkieku rFkk {kksHklhek Lrj
tyok"i d.k 20&30° ,u v{kka'k jsat esa ns[kh x;h gSA tqykbZ ls
vxLr eghuksa ds nkSjku {kksHklhek ÅapkbZ;ksa esa fxjkoV ls {kksHklhek
dh ,f'k;kbZ xzh"e ekuwlu ds izHkko dks ns[kk tk ldrk gSA ;g ns[kk
x;k gS fd vR;f/kd 'khr {kksHklhek tqykbZ ls uoacj ds chp esa de
?kfVr gksrk gSA bls bu eghuksa ds nkSjku {kksHkeaMy ls lerkieaMy
ifjogu ds cy esa fopyu ds :i esa ns[kk tk ldrk gSA

vkHkkj

ys[kd dkWfLed (cosmic) vkadM+s miyC/k djkus ds fy,
dkWfLed MsVk ,ukfyfll ,aM vkdkZbOl lsaVj ¼lh Mh , , lh½ dk
/kU;okn djrs gSaA ys[kd tkWuh lh ts] lh,lvkbZvkj dks QSyksf'ki
iznku djus ds fy, /kU;okn djrs gSaA

fp=k 2 — fHkUu&fHkUu v{kka'k cSaM~l ds fy, tyok"i d.k
ns'kkUrjh; fopyu

lkj.kh 1 — ebZ 2006 ls vizSy 2007 ds nkSjku dkWfLed
voyksduksa ls izkIr lhihVh 191k ds

?kfVr gksus ls lacaf/kr vkadM+s

ekl lhihVh 191k dk ?kfVr gksuk ¼»½
ebZ 41
twu 45
tqykbZ 17
vxLr 8
flracj 14
vDrwcj 11
uoacj 18
fnlacj 37
tuojh 34
Qjojh 36
ekpZ 40

   vizSy 37
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lanHkZ
1-  gksYVu ts vkj] gsUl ih ,p] ,eflUVk;j ,e bZ] MXyl , vkj] :M

vkj Mh ,oa ihfQLVj ,y] LVªsVksLQh;j] VªksiksLQh;j ,.M ft;ksfQftDl]
3333333333 ¼1995½ 403&439-

2- dqyd.khZ ts vkj ,oa oekZ vkj ds] vkWu Lisf'k;ksa VsEiksjkWy osfj,'ku
vkWQ VªksiksikWt gkbV vksoj bafM;k ,aM bafM;u lej ekulwu ,fDVfoVh]
,Mokafll bu ,VeksLQSfjd lkbalst 1010101010¼4½ ¼1993½ 481&488-

3- >kÅ ,Dl ,y] xsYyj ,e , ,oa >SUx ,e] dwfyax VªsaM vkWQ VªkWfidy
VªksiksikWt VsEijspj ,aM bV~l bEifyds'kal] t- ft;ksfQftDl] jsat] 106106106106106
Mh2 ¼2001½ 1511&1522-

4- tkWuh lh ts] ljdkj ,l ds ,oa iq.;ls"kqnq Mh] ,VekWLQsfjd Qsuksesuk
fMM;wLM ÝkWe jsfM;ks lkm.M ,aM th ih ,l vksDdyVs'ku ehtjeSaV~l
QkWj oSfj;l ,Iyhds'ku fjysfVM LVMht] t vFkZ flLV lkbZ] 118 118 118 118 118 ¼1½
¼2009½ 49&59-

5- tSu , vkj] fl)kFkZ 'kadj nkl] rwghu ds eaMy ,oa fe=kk , ih]
vkWCtosZ'ku vkWQ ,DlVªheyh yks VsEijspj vksoj bafM;u VªkWfidy
jhtu M~;wfjax ekulwu ,aM iksLV ekulwu eaFl iklhcy bEIkfyds'kal]
t- ft;ksfQftDl] jsat] 111111111111111Mh ¼2006½ 7106-

6- ;w bZvkbZ&,u fy;ks] vysDtsaMj th] ikosy;so 'kwvks] Qse fy;ks] vysDlh
,] ikosy;so fud ;su] lh okbZ bqvkax ,oa psu tks Qksax] QkseksZLksV&3
dkWfLed thih,l jsfM;ks vksDdyVs'ku fe'ku] fizfyfeujh fjtYV~l]
vkbZbZbZ VªkalsD'ku vkWu ft;kslkbal ,aM fjeksV lsaflax] 45 45 45 45 45 ¼11½ ¼2007½
3813&3825-

7- osadVjRue ,e] ,VhlwMk Vh] f'k;ksrkuh ,e ,oa Qqthokjk ,e] U;w
djsDVjsfLVDl vkWQ n VªkWfidy VªksiksikWt fjohYM ck; pSEi@thih,l
ehtjesaV~l] ,lvks,y,] 11111 ¼2005½ 185&188-

8- MsFkksQ , , vksuhy] ts ,e fLyaxks ,oa ,p th ts] , fedsfuDl QkWj
ekW;l'kfuax n yksvj LVªsVksLQh;j baokfYoax n ,f'k;u lej ekulwu]
DokVZ t- jk;] esVs,vksj lksd] 125125125125125 ¼1999½ 1079&1106-
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