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IN'I'RODIICTI0N
Thc mc teorologic.rl dAld obtnincd by lhe expedition to lhc

Kali Candaki vallcy in lhe Nepalcsc Hnnalayas Arc lnniled
lo this relativcll sn.lll area and 1o {ltrrosphcriL layen up k,
approximalely4000 m m.s.l- In order todctermine rhcsynop,
licsilualiondominatinglhe$ealhcrdcvelopmenr duringlhis
pcriod a three dimcnsional analysh oi the wind snd tenpern-
lu.c dislribulion wrs dtlemplcd on a largc scalc. Availablc
for this pu rpose were ploucd 6 hou dy surfac wc.ilhe. cha(s
anduppcrairchartsfor00and l2UTCforl0OhPa.2oohPa
and lropopa$se/maximum $ind in polar slereogrAphic pro,
jcction, scale l:15 Mio. Je1 stream corcs werc Anallzed by
dail) verticalcross scclions along 78 E.'

Osing to lhe sparsity and parlillun.cliabilily ol thedata.
lhe results cannor be quantitatively c)€ct in each casc. Thcy
arc rcvcnheless prcssnld here as long as they rre fell 1()

provide a qualitalivcly ureful descripl.ion ol thc synop!ic situ-

SURFACE PRISSURE DISTRIBUTTON
ANDTRACXS OF (;YCLONIS

During the fiBt d{ys ol the cxp€diiion an cxtcnded cold
anticyclone {as cenlered, as usual during this scason. bc-
tween thc Tibctan (Qinghai Xizrng) Platcau and the Bogi.
Frontal depressions wcre passing ovcr the Turan Basin and
ronh of lh€ Tien'Shan. Over Arabia. the Penian/Arabian
6ulf and lhe Indirn Subcontincnt weAk dep.essions could bc

l) Chans, crc slions and archivcd data *crc r'.oeid€d b' lhr
DeulschdW.re.dicnst ( DwD), ollinbach, fiom mlter' tused for
ihe ICAO Re8ionalAic! Forecast C€nlci.
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analyzed. Only few of lhese could bc rruced tor lonaer pcri
ods. Thosc in the wcslc.n parl iccnrcd to vlnish lronr thc
charts. Thcir hler relppearlncc in the norlh, hoqcve., is
i.dicatcd by wealher rcports irom the TuraD B$in and lhe
Pamir arca. h particular the slrtion Ho.o8 (17.5 N 7! 5 Ij.
2080 m m.s.l.) indicll€s rhe passagc ofa depression or trou8h
tron SW on 4 Februrry. lr is thcrclorc most 1ik€ly rhrt lhcsc
depressions pdssed oler llrc dlr.t-void rreas ol lrun rnd Al-
ghanistan. along lhe scstcrn sidc ol rhe anticyclone nen"

This anliclclonc grt ually disappearcd durinS th€ second
hrltulthe e\nedlliun pcnod..u lacc nrA.urc. beinr inf -.\-
jnxlely 30 hPa lowcr than at thc bcginning. This diFcrcncc
cannot only bc explained by rh€ thcrmat efcct of pressur€
redudion. On ll January, most likely in @nncction with
the low pressure idicatcd at Horog. a l@ dcpression fo.m€d
in the $outh of Prkiston. This dcpression mov€d ovc. lhc
Indian plains adjacen! 1o thc tlimrlayas lowurds Burnra
(Iisurc l). Il pass€d south of N€pal between 4 and 5 Febru,
ar). Whilc the expedition found rhc Kali Gandaki valley
closod by clouds on lhcse dals,lhe deprGsior do€s nor s€€m
to be accoorpani€d bJ rny surface lronts. However, thc 850
hPa rempcraturedataofN€w Dclhi &nd Lucknow rcsp. show
on 4 Fcbruary, 12 UTC thc absolute maxima of the whol€
peridl wirh l5-2 aod 15.6'C.. followed on 6 F€!ruary.00
UTC by a lemperalur€ drop to 7-6 ard 6.0"C- Afier an initial
sarning pe.iod it appc.rrs thal coolcr air from tfie Panjab
area and lron the loothills ol the Himalayls has advanccd
inloth€ rcar oflhedepression thus giving i1 the characre. ol I

The depression may havc ben membcr of a 4-day-wavc
which is apprrenl in thc srlrlace pressur€ reports olnorthern
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Flgure l.lbrmrtion ofr l€c-dcpr.$iotr or€.l*istan lnd its trrcl
frm 3 to 6 Fcbru.rJ 1985. ltSod PP r drtc/time.

lndia. Olher dcnressions pos!ibly cxisling $ilhin this serics
wcrc nol investignled as lhc cxpedilion Area was not rllected.

Thc cloudr connected *i(h the dcprcssion ean bc reL'os-
ni&d in rhe NOAA 9 snlellitc pidurcs. On I Fcb.ulrr a
librous. not lell or8rnizcd cloud nr.ss rppcared over AI'
ghanislrn. During the following l$! drys il crosscd rhe Pan
jab and thc IlindDkush. rcrching Ncp l rl.erdy on 3 Febru
rry. lronr lhcrc it dritlcd sloply nonh' nnd casrsards
covdring @ntrul Tibct, Bangladcsh and Bu.na lround 5 and

(.IRCULA'I'ION IN IIII] TJPPLR 1'ROPOSPHNRI
At lhistamcolthey€ . thcsubtropical jetslrcnrr exrcnds

kom nort hcrn Afr;ca over ad irccnr n asoftheAr bian Pen-
irsula lowr.ds norftcrn Indir. Fronr therc ir conlinucs 1o,
rvards Southcust-Asid crossing very high mounrri buri.rs
withoul obvious deflcction. Isolach nlrxim{ exisl. on lhc a!
er.lec,over Ar)biannd t hc South$cst- I'lcific. lndia is sencr
nlly cha.acledzcd by ! weuk lrough silurtion wilh r relalilc
isoldch minimuft. ltequently howcver. it is pxsscd by rrNvel
ling isolach ,nitxima. Thc muinrum ovc. lndia ppcars to
sho* trp bellcr in daily synoptic chrrts thnn in climirtological
d la. This bitts nust bc nttrihuled {o lhecha.ncling ellccr of
the mountain r ngcs and plrtcaus shich lexds ro a concenlra
tio olhigh av€rdgcwind rpccdswilhin u nore nlrrow bell rs
complred to lhe tlo ,naxitnr situlled ovd rnorc open lcr
rnin. DurinA thc exp€dition period lhejcl slreim p ttc.r $.as
larSel) in accordance sith tlis siluation.-lioughs ovcr lndi.r
w€rctpparent t l00and 200hPaon 29.hnuaryand i.onr ll
.lnnu.,r) rr I FcbtL,r\ Ar r.n ".h mL\, iur $rs t.'+'rt
norlhern India belwecn 5 nnd 7 Feb.uary. Th€ acopolential
h€ighr olthe 2m hPa lcvelr! Ncw Delhi (I.igure 2) shoes a
si8nj6ca n t chAnge possibly rep.esenling r long N !o wilh !he
minimum during the fi.st days of thc cxpedilion And the
n).rximum during the illtcr hnlt. Ihe mrximum coircidcs
wilh lhe dis.ppearanca of lhe anlicyclonc at the surface-
Around 5 Febru.lry a shon wave wrs passing through thh
maximun. connecled wilfi thc cloudincss mentioncd.bovc.
Thc ave.agc wind specd casurcd at 200 hPr rbove Nes
Dclhi shows similar changes.

Vo Lrnre Xll. No 2 ., Afk tt ' 
.t I b

liqure 2. H€iqht ofthc 200 hP! lel.l(gpd!m)and (or€$ondin,j Eind
sD.ed (lNrs) rboe€ Ner D.lhi avcnged b€r{ecn 00 rnd 12 U l ( .

4l



Figuft 3. Position olh€i,jhl m.ximun i" 200 hPt betrco:l and 8

The limc ofoccuftencc ol the height nrrxinum if thc 200
hPd lcvcl rc!c|h x systcNnlic geosraphicrl di\lribution. Il
sl'o*supfirs!o thcseslernedgeof rhccha.lsovcr lllccoast
ol lhc Red Scr on 4 FcbruAr} and disrtp€rs on thc BunDx
cdust oi 8 I obrurri: thus lfuvelling lpprcxim.tcl) l2 dc
srccs loneirudc fer drr (I,igure l). As x dorninlling mrxi
nunr lhis phe onrcnon crn be lollosc(l rs lx. nofth rs thc
t.opicnl l.oB)pruse erlends rcross the jel str.dm. tfflher lo
rhc norrh thc disrrib rion ol maxima rnd nrinimr is l.r mo.c
. irl\'\.,1'l \.r\ ror hcrn rn,(\ ,sJrrJ rn !(r., L

Simul(rneously sith lhe pasagc ol lhe lonS rnd shorl
wavc5menlio!rcd above !he jcl streNm co.es wcrc pcrlbrming
l.litudanal shifrs. Thesc arc srudied in more d€rril in thc

VtrRTI(:rIL CROSS SE(TIONS THROT]GH
THE SUBTROPICAL JDT STREANI

The dominaling zo"al direclion ot rhc subtropical jct
strcanr pc.mits irs a.alysis b) verlicul cros \cctions fixed
along ccrhin )e.idians. On ore basis 01 .i oplimum selec-
lion ofsrllions thc DWD had cfiosen rhe longiludc 78 F lbr
this purposc. ]-hough this bna;lude is silualcd 5 (leSrecs !o
thc west of thc Kal' (;dndrrki Vall.y rnd lhu\ c(xscs the
Hi al{yas.pproximrtcly 3 degrccs funher nr thc nonh i1

was rlso used lor this inve$tiSrtion.
-Ihc plotling ircgrnn wrs htscd on i mdleldcvcloPed by

Dwl, Io. ALPLX. I-etcr it wxs si tly shiil.d to Asia to
servc thc purposc ol lhc l(:AO Rcgional Are! Fnrccasl Sys-
tem. The abscissa coresponds to fte scrle and p(,jection of
the synop.ic chans usql. thc ordimtc |(r lhe Sliive_Diagrm
up ro 100 hPr. RcF.ls lroni silhin thc belts ot 5 dcSr@s
longitudc west dnd east olthc ccnlrxl ncrldia. rnd refcrring
10 00 U IC wcrc ploltcd into the section. The lollowinS drla

wind dirccrion and \occd ( knols ) cxlractcd lrom radic
sonde xnd rircraft.cDorts, using ba6 and arrcws:
Temperdlurc ('C) a! $ignilic!nl points ol rirdiosondc
asce.ls or us derivcd lron thickncss ulucs obtaiicd by

Tropopaus€ ard maximum wind dula.
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The pknling pk)errnr vas di$continued on ll .lanulfy,
1985 lior lhe pcriod until ll lrcb.uarI mlnurl exlrNcls ol
t{ind ard lcmp(rrlurc 

".erc 
nradc using coded radiosondc

rel)o.ls ofl): AlLog€thcr 1t 
'ectbns 

we.c P.cprrcd, includine
three secl trs lor l2 tJT('

The unrlyses Ncrc li.rilcd lo thc scdlar wind specd wilh
isot.rch inlc.lah of lO ktrols, commencarg silh .10 knots

figtrr€ 4. Vcrticrl*ction one78 tfo.l l.brurt 1985,00llTC,
Jet srerm coressoutl ofth.cxD€ditio. dea.

tot$hr with i qral of 20 kno$-thin e id Un6,
&otherns qc-rhin b.ol{o liG

TropoFos6-fti.* slid lim
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Fier.5- Verti.tl*clid tldP 7E r fd t Febru'4 l9E<'mllT('
.r.i'rrramc,rtsrbo.c rhccrDr'dilion tr...lob.el id cnsulfed in rhe

when.vailablc topopru$ heigh$ ee.e indicalcd- As faras
possiblethc isolach !nallsesin lhcvc icalsections,nd in thc
chal1s tor the rjlandrrd pressure lcvels 300 and 200 hP! werc
u,lj,ncdroeJ(hurhc'. Ijtrc.,\cctiuns",lh rcr..rreJm Posi'
I'ons in thc sou(h ol ibovc and north of thc cxpcdition irca
are shown in liqures 4 lo 6. I hc posilions of thc individual
corcs exlractcd rs lar s possiblc lrom rll the seclions are
shoen ir Fig!.r 7. Ihc lindings crn bc ru'nmarized as fol

l. Th€re is n vclocity rximum grldullly sloping uplards
lron soulh to nonh The doping {n8le closcly corre-
sf'onds with lhal oflhc Polcnti!ltenPerdlure isolbcrms

2. Withi. this mrxilnum tfircc individu.tljel slr€am co.cs

clm bc analyzed one abovc thc olher most ol the limo
Each hishcr core is shift€d slishrly nonhward kom thc

l. The uppcr corcs arc lbund Jusl bclow thc 150 hPa and
25ohPn lcvels, i.c. eithi' th€ large brcrk or fold between
the tropicaland polar ftopopauses. Thoy thxscorrcspond
wilh the convenlional appcrrance ol lhe subtropicaljet
strcam not regardins the somewhar unexpect€d dupli-

5.

Thebighcsl corc appears 1o b€ situalcd ilightly abovc lhe
l€velalwhichlhclalitudinal jsobarictcmperaturegradi-

cn' reverscs. lrs rhc othcr hand, is con-
firmed by sev€ralradiosond€ stations of diffe.ent met€o-
rolog,cal .Er\r(ei. whether rhii thcrmodytdmic
conlradiction is a lruc phcnomenon or the conscquence

of systcmatic measuremcnt o. evaluation errors could

Brlr(cn 100 a1d 400 hP! .t lorcrlct stream sho*' up in
most of lhc sections. During a P€riod ofapproximationto

ligrrc 6. \'eriictl stiotr.loDg 7a E fd 9 ltbtuf! 1985. U) LTC.
Jet stre.m corca north of ihe expedition !rea.

ligr.7. Posillon of iet slrern cor4 $d n8inun {id lP.€d for
rte Friod ta J.n.dy lo 12 ltbmrrt 19E5.

Upp.r feure .t €rch Fsitior = n inuh wind sp.td h knoti. Ir*cr
ngur. rt each Dosiliotr = drtc ot obs€.vttlon (drt€ rirnod time refqs
to 00 UTcl
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th€ medium cor€ belween 3 and 5 February the lowe.
core h not discernible anY more as a scpar.te phenome-
non. At lhat timc it is Drobably cneulfed in thc exlended
area of the strengthened medium jet-
None of the cores is ideally .eprcsented in on€ of the
upper levelcharts available. Thc vc.lical s€ctions, there-
fore. rre constituting the only b{sis for a dctxiled analy-

The existence ofthre€ jet corcs one above the olhe.. wilh
very limiled laleralsfiiftins, has possibly 1l) be regardcd
.s an eFect of the Hinralayas. This pheno'nenon is nol
known from the sect ion 45 E for which lna lyses were also
oruJuc<d reluldrl\ b\ D\\ D Tlr luh('r co e n.\ 

'1 "

'lTi6ffJTiE?l?ar'lil' iec,ldiFJr Ih( loseJ ,c. ' r"' r
regular phen;menon durins the winrer. I1 is most likely
dependenl on tlre strength of lhe lemperaturc gradienl a!
medium levels behveen Itrdia and lhe Tib€tan Plaleau.)

necied $hh c.ch olher. Ho$cvcr. relersals lrom N to S
and vicc versa did not occur on the srne date. During the
fe$ days invesligated lhe rcversal$ seem to havc com-
menccd ar the lo$er levcl. while each highcr cor€ fol-
lowcd approj(imately onc day laler.
A significnnt shift 1o S wilh decreasing hcighl (rncreas'

ins pressure) wxs conn€cted wilh thc we.kening ol ajct
,J 'rppcrr rce o r_ i.ur".l ,, ,\rn-r 

'
easrwards. A significanl shifl to N $as connectcd wilh
increasing speed or lhe appcarance 01 a new icl slream
from w. The corresponding incredse in height (dccrease

in presure) *!s nol obscNcd. Velocity maxima Nere

lu-.d d-,i Bpe od.$.rn-".r '(^.,n lL''ritrs.
ln'. cdu.n.r J., re.D.,nJr rv (h( nJ.\rcc ul iJ\F. q rr

"4".',\ 'n,r.n sj dm
I'urinc h( r,.. dJl' ol lhe e\,rd'rrun lr ri1. .uft
wcresiluated south ofthe KaliGtndakiValley Thc lBo
upper cores crosscd this nrea northward by I lrcbrutry.
_lhe 

lowesi onc followed betwccn 6 rnd 7 februd.r' The
crossing was acconrpanied by vrriable cloudiness, the
valleybeinS closed to fl ight operalion s bI clouds oIj4 and

5 Februa.]. Wilh the continued norlhsud shill oltheicl
., .'n ,n( ..rr'c, .nlo\/d li]lisrll-&g*$.
$e'c.,h,r,cdon l(bru,1$l(1 ilrhPic'\orcs <r(ffi,.
T'ffiitrffifli,.,rd.,..
Though a rcversal of the jels !o south sl.rled bel{een ?

and 9 Februdr). they rem!ined north ol lhe expedition
area until II or l2 February
With the passagc oia ve.y short wave on 4 rnd 5 Febru-

ar) (Fig 2)lhc upper and rniddlecores wcrc rcmpora.ily
shifting bxck lo south for dboul .l dcgrces latilude Thc
lo$es! core hNd disappcdred as a scparale entiiy. Wind
spceds ai thc middle corc were reaching thc rn.txinrrrm .l
the {liole period with lalues well abovc 200 knols 'l hcy

were mcasured al thc radiosondc slalion Ncv Dclhi
$hich hrd providcd uselul drta nrosr ol thc limc As
Lhese winds werc tlso lilting reasonahly wcll in!o the

cha.ts !nd verticalsections they xppear to be correct.
The shillins ol lhe jel cores lcross r lixcd geogrxrhicNl
posilion sas lccompanied by a change ol air tcmPera_

tx.e in the upper lroposphe.e ir the order of l5 K. Tlris
chanse commences abruplly between 500 and 400 hPa.
whilo below rhis layer i1 is limited to 5 K only.

CROSS SECTION OF TEMPf,RA'TTJRE
BETWEEN NORTHERN INDIA

ANDTHE TIBETAN
(QINCHAI-XIZANG) PLAl'IiAU

ln o.dcr to asscss thc possibilily of the developmenl of r
diurnalcirculation bctwccn thc Tibctan Plaleau and the ad-
jaccnt plains in the south during the winler lhe lemperxture
at va.ious platcau slations rvas compar€d wilh radiosonde
data of Lucknov (42369)- Thc radiosonde dxla were avail-
a ble lor 00 and I 2 UTC. Uninlerrupled series of stalion re
porls were lvrilNblc 1or 00 UTC (xpprox. 05 L.T.), corrc
sponding 1o the lemperature mininum. and lor 06 U'l'C
(approx. I I l-.T.). Approximate mean tc'npcralu.es rerc ob-
tained by averaging the 00 and 06 UTC dala. Mrximum
tenr peralu res were not availablc bul musl beexpecled 1o be I
to 2 K hig|cr than drc 06 IJTC drta- Their use rould en'
hance the findings obtaincd lront lhe 06 UTC and tlre Dean
tcmpcrrturc data. Figu.e I shows the spproximale coniigu
ration oi the isothernrs irl00 and 06 UTC and of lhc mcan
values oblained. The section exte.ds from Luckno* 10 the
Gobi roughly perFndicula. to thc soulhern border ol the
Himalayas It coveN approximrlely l3 degrees ol latitude

The results show a g.xdicnt ol lhe nean lemperature of l0
1o l5 K ac.osthc phtcau concen t rr led in .orthe rn Tibct lnd
very rvcak dcross lhe llimairyrs. At 00 UTC, fiowcvcr. a

fairly st.ong grNdi€nl is directed l.om northcrn India 1()'

Nards lhe soulh€rn nountain ranges, at 06 UTC il has
changed in the opposile directio.. Srdtions in lhe vicinity of
thc Himalayan ranFes arc indicating thc relatively highest
lenperature and thc largcst dmpli!ude.

The tempcraturc dilTc.ences indicate, tlral onc of the es

sential conditions lor the lorn1N!ion oldiurnalup dnd down'
vallcy circulations is exisring also during thc winler. On the
otficr hand. rhe aircrlrfl data show thc almosl pernanenr
cxislcnce of a lemperature inrcrsion above 3500 m m.s.l.
which sep.trares vcry dry air .lotl from more humid air
belo$. Alsothe rind rcgime rl lhsenlrance ofthc KaliGan
daki Vallcy xt Pokhdra Ai.porl (827 nr m.s.l.) appedrs to be

difc.cnt from Lhrr in its inner parl around Jomson (2682 nr

m.s.l.). Ihcsc phcnomcna poinl at a modificrlion ol lhe up'
,rJJuqn \"ll<)JrrrJ.' o ., .\.H rn 1,,) *in.o,nn i.o

ing along lhe slopes. The rir will thercforc rcmain 11g.e{ler
hcights{ndwjll mostlikclycorcspond wilhlheairxbovethe

the invenion, each of thcm corresponding with the avcraSc
height dilTcrcnccs erpc.icnccd lron alpoe vallcys. Ihe dif'
tercnl wind rcgines in the valley during daylinre and the
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lfigurc 8. TemFrlhre $o$-s{tlon rion no hern lndi! (Lockno*)
lo th€ T3rid{D Basin (Cernu) rros N€pal! lv€rascd b€twen 28
J.trury and E lebna.t 1945.

uncvcn distrihulion ol conveul.ion ioLrnd by thc cxpcdition
md) bc rn indicalion lhal lh€ uPvallcy circulation sho{s
similar splilrinss.

CONCI,TJSION
'l he *ind and remperaturc dislribution al loscr lcveh bc-

rwccr no.rhern Indin rnd thc Tiberrn l'late{u indicaler
lrddi ^Jri.n I Lp.rnd d $n-vrll.\ ..rJUlJ ,.n. rn c ',,r'Jti-
son !o !lpinc regions. This is rtlribuled Lo thc dilftrenl gco-
mcticnl rchlio.ships bctwe€n hish lev€] plateau and sloIf,
.rrca. The adiabaric hcrting ofsubsiding down-v llc)currenl
oriSinatingovcr thc vdst plalcAu arers cAnnol be conrpcnsal"
cd by the rddi.tionrl cooiing.rlong thc sbpes aL night. This
prevents airmasscs from lhc plateau to rcach th€ plains ot
soulhern NcDal and northern India by nc ns of direcl lher-
nrAl circulAtions. Thcsc !iflnoss€s wc.c thereloro tbund u1

hcights rbovc 3500 m.s.l.
thc inv.st'orti,'n .eveah r.ldse cduollnp bctwc(n Lhc

serrhir phcnonenr ciFr en!c{ Jr r^wer/c\(l\JnslrePU.r-

ri^n ol lhe rcl (rcrm. whirh JDnerrcd r" he,cDJr.rcd rnr.
ullclurlllll colet I hc cores scrc sho*rn8 wJv. lrkclaltr
al shilts silh no apparent modincrtion *hcn crossin8 from
the plains into lhc Himah)rrn rangcs. chxngcs ol wind und
lemp€r{lurc conncctcd with lhcse shihs werc mrilly linritcd
to lcv€ls ar and nbove,l00 hPa *hile lhe loeer troposphcrc
remnined amnzingly con$cr!ativc.

Tracks olsurtuc. deprossions secmcd 10 rvoid the highesl
nge. "- rlJreJU' I \e devclJrnrenr u'' l<eilcprc$.un w: 'observ€d orcr Prkistar- lls track over thc pl.ins alon8 lhc

southern sidc of thc Ilinlalayas could be folloped xs lir rs
Burrrr . Though the deprcssion .ppcrred 1() b0 loo qcrk i i-
lillly ior conrparison sith the behrvbur ol hish latitude
*aves, lhe lempcrature chanae. ar 850 hPr. rhc cloudincss
and lhc ict stream paiterns .trc sholing sirnilir phcnomcna.

The l.trgc soale circulatbns rljct srrerm lcvch !nd at the
surlacc revcal a significant changc durins rhc expedition.
Findings during lhc li.st days can lhc.cfo.e nol shictly hc
conrDarrd with those at the cnd ofthe period.

v.l' ln e,xll Nu 2 5J


