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Tcn ycrn abdracl data of twelve surface synoptic and
rcrologicrl sntions in the Hexi Corridor reSion of China
h!!ine bccn,tnalysed, it is concluded that thermal updrali is
rather intcnsc in sumner, more so in lhe west part than in

Furthcr. sor.ing flight nuy be carried our from March to
Septenber elery lcar Lhc beuer period is trom May lo
August. The best nronth is June. These conclusions are sup
ported by the expericnccs oisoaring tlights on rhe Jiayuguan
region of the Hexi conidor in sunmcr oi 198.1, 1985 and
1986, whereclimb rates rrc usually 2-3 m/s. orcven 5 6m/s,
and occasionally reach I 10 nts.

tinrlly, il is concluded lhat the wesl pa( ofthe HexiCor
ridor is a good training and competitir)n basc ior sorring
ilighti malbe it is the besl place f(r crerling a ncw world

t6

l. InlroductioD
The Hexi Corridor is situated in lhe northwesten par of

cansu Province ofChina and within latitude 37'N 42'N and
in longitude 93'E t03'8. approximately. The distance from
east to west is 1500 knr . and the height reaches about 1500 Dr .

To the south is the Qi Lian mountain chain with hcights
aboLrt.1000 m above rhe sea (Phoro l). and tr) thc no.th is
rhe Nei Monogol autonornous region s4rich is mainly cov
ered by saod or gravel, like the Hexi Corridor, and th€ wcst
is conriguous to Xinjuan Uygur autonomou! region having a

Graveland saod surfaces are known to be thernralsources
oilili io. sailplanes. The Hexi Corridor is such a field.
,\lrhough satellite cloudpic!ures shos, vigorous small cumu
lLrs over the HexiCorridor in thespring and summc., furthcr
denroosration with meteorological data of surface and aero
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,1. Thcl|ral condition of surface

4.1 N{oisture at the surface
Thc condensation lcvcl depends lrrgely upo Lhc differencc

berween thc dry bulb (T) and de\point lempeitrurc (Td) at

Tablc I shows monrhly mean vahrc!, of (T-Td) over rhe l0
year pernrd for 8 and l:l hours Bejing f ime (B.Tl, atso the
nronthly raintdll.

Tablc I shows clearly lhc larSe d iticrcnce betuecn d r! bu tb
JnJo(up inr rer rferdI , .\eIoI r. rtr. uerr(.r.,.r te
Heri Corridor The reison for rhis is rbrt nroisturc lronr the
81) oJ B.r!"1 r.oD.llirru h! rlh lil-er Pta,rru

PrlOlO l CAAC ailport ofJiayu8uan ln Hcxi Corridor

pi.ture. lhcse mountains arc thc Qi Lian chain. H,

losicalsoundins are necessary. ln rhis piper some problenrs
srudied included the nnlowmg:

(al Al \\,hat place in the Hcxi Corridor wjll the thennrl
updralis be strongest:

(bl ln what nronths !vill thc lhcrmals be best:
(c) Ho$ high will thc thennlls extendi
.l' Hoq onEuilr ,1,. - Jr:b.lll) .r.re |, J JJ\ t .i I

2. Dnta and method
Twelve meteo tr)logical st.rlions iiom easleflr J ingtri 10 wcn

ern Dunhuang m Lhc Hexi Corridor $ere sclcctcd. iocludiog
n)lr rerclogical sklions Gee Figure l).'Ihcir records in
l97l 1980 pro!ide sciemific data for rcscrrch.

\1..,. r,'. ,rr. dl ld.r^r' Jlle. int ,Jr p.'n.. .rc fr'el i1
refe.eDccs 1,2.3 rnd .1. ln this papcr. anrllsis his been con
.cntratcd on lnctors relating to thcrmalst cloudiness. cloud
lornr. sunshhe, air tenrperaturc. tcmpcir(ure dillerence bc
hvccn rir and surface, dew point tcmpcrxture, temperaturc
dillcrcnce berween air rnd dcwponn, and minfall havc bccn
slalinically analtled. In addition, lapse rate oftcmpc.ature.
condensatjon level. dcprh ol thernraland nraximum hcighl of
r1rrn).,1 hd\e l-een Jn:,1)..,1.,1.^. rn'i rne.) rFt.r.'rr'r!,"'1.
These results are .limalic conceptsi each factr has been

:\(.1!ed o\e' ll. '' 1 \..'r. rlu_. l',b0' i'r ".. h r' Ciun.

3. Synoptic siluation
One werthcr prltern fbr soaring is a.old anliclclone and

trDpcr trough wirh cold adlectbn cxisting simLrllaneously
(1. ,1). Actually, howeler. a ttpicrl siluatior is hard to.omc
b), bur.r coLd ridgeand uppcr wcaklrough are not rarc iD the
{urr rer at Hexi Corrido. Onc reason lbr this is rhc high
lirinrle There is in fact. nrore active cold rir tlnn .]t lower
lxtirude. westerly winds dccrcasing south of,10'N rfterJune.
because the HexiCorriiloris localed at the edgc oithe r€sier
lles. This is vcrl advantageous for soarmg. For example. it is
in the summcr of 198,1, out ofa pcrbd of 18 days. therc wcrc
pwcriul updratts on 5 ofthcm, rnd quite Sood oncs on the

rcnrainder. It was sinrilar in 1985.
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TABLE 2. Nlcan cloud amount (1971 1980),

,1.2 Sunshin€ and solar radiaiion
Soiar radirrion has Iong bccn krown as a po$erful lource

ol rhemal v)rring. Due to solar heating ofthe ground, con

lectiveelcmcnls are relcascd and rise until they reach a stnble

atnr)stbcric layer. However how long the sun shrre! is m
imporLanl elemenl dctcnnining thc !alue of thc solar radiation

Sunshine tinrc and perccDtage of possible slrn\hln' 'n'l
solar radration rt the HexiCorridor arc scpirately shoNn rr
thc nible 3 and Figure I Fun Table l, mcin sunLhin' rlnre

il r dav is sccn ro have cxcceded ninc hours overlhc sunrnrcr

hrlf ixr In s,esr DuDhuang. it is tbo\€ ten hours io a d.!t

from Ma] 1lr Augusl. l lacl. sunshine can c"cn reach ll_12

houN duriog prtly cloudy condilions at thc Jiavo. uan

TABLI 3. Mean sunshine time and

possible sunshinc (1971-1980).

The raintall \rlues lutpo[ this. l'he Hexi Corridor is

called the drought .lim{ic t'n)viDcc. Corrcsl'oDdingly thc
cloud anNunt i! $n!11 !s trhlc 2 shows.

It is ! forcgonc .oDclusn)n that thc condcnsalion lcvcl is
high (!ee Seclion O. ln laci. cumulus usually crtcnds to
rbovc 1000 m lron sround lcvel Thcre are eal co dilions

Mean ( I:l d) and rainlall (1971-1980) ofLhe Hexi



ligure I illustralcs the dntribution of the xnnual l(xal
r"diation on Gansu pro! ince. Thc radiatrcn increrscs towardsrl?'\.\ Dunhu.,r!.ti.nf t)r t.r\itucrt. pcr.rr p,, )e.,rl\( ld ts, { .nonrhl\ \J.uc he onp\ 1' JLh. Dunh rdnts ,.,.
ncar 19 kik).cal. pc..m, per nxrnth. The hjsh radiarjon is
altributable lo air dr!ncss and ntrch ttnc weathc.

In.r'nclu.r^r. enerp\ ...u". e. ror titirnp ..,r,t Jrn.. . re \erj
Jhuntl t ,n rhi\ rei nn

.1.3 Sensibtc h€at
Armosphcric energy originatcs f rom cffecrive radiation and

scDsible hert !t lhe ground and condensatjon larenl heat (5)
bJr ,e1.rDle I r:,r n,Jrnl). r.teckt \ in ar) 

'rrion.. 
\\ her rhe

.un t,rt. the pr,,Lnd o.r ,,t lhe h Jr r\ qui. k \ r.Jnnf ed
' ' rhe !ir , .o.e ro rle rror n,t ,Lrta.( rhrousn .;n,rbte ncJ

Sensible heat strcnglh is detenninc.l by rhc followjng

SH = CpP CdV (T. Ta)

Wherc CD, e and Cd are scparateiy constnnt under somc
conditions. V is the lcrtical conrponenr ofthe airflou s,ind.
(Ts TJ is the lemperature difference beiwccn surface rDd air
Obviously, scnsible hert SH is mainty detcrmined by and in
direct proportion to lhe upward Uow ofV (Tr TJ.

Monthll means ofrhc remperalures jnvohcd and the wnrd
spccd are shown in Tablc ,1.

On averagc. lhe tempeEture diilbrence bcLween surfhcc
and rir during the afternoon are seen to be abolc 20c. evcn
23.:lc in June, and rhe daily mean specds ofsurhcc wind arc
also la.ger. For the Tiber.an Plateau rhc (rs Tr) xnd V are
respcctively bek)w 9c and .1.2m/s in rh. same nonrhs {6). Ir
'eerr' IhJl rhe Hc\r C., .^' . r re8i,rr { h tnr .I,, r-e.r
serNiblc hear. This is Lrecausc the surthcc is sand or grNet of
lea st hcat .apacir), which are fupidly hearcd ro abovc 30.C in
8:001o 14:00 hours, and the an temperarure is loler.

Thercfore, the conclusion is rhar rremcndous encrsv of
.(r*rb,c lc,l c:n'.. 1'ec l.\ tn, 'Jrtptinc. Ir rC,jrrr,'i r'r<
tact lhat lhe tenrpcrature at boLh 20:00 and 14:00 nrc.tose
means rhrt glider pikns may fl) until aticr 8:00 p.nr.

TABLE 5. Mean frequency 
'naxinum 

wind sp€ed (1971,

1980) (Unit: day).

5. Comparison bet$e€n €ast and nest
in the Hexi Corridor

Table 6 shows l0 years mean \"lues ol rhe data for June. J uly
and August for the localitics of Figurc l, in order fiom wesl

Some conclusions fron Table 6 are the moistureto rhc wesr
oftheZhangye east and the sensiblehearissrrongerand is lowcr
thrD in the meanmaximum rempcrature likewisc highertothe
\,cst rhan to the easl.

Grles maximunr wind spccd l7m/s or above also tnean
dangerous wcrther. Maximun spccd may be above 20m/s in
April in lhe HexiCorridor, but appear wrrh dusrdevils. How-
ever, the mean tieqrcn.y is relatj\€ly lo\a. el1mple Table 5
lhows only 1.4 ,1.9 dals pc. month, mosr olthe galcs occur
ring during spring.

TABLE 5 Meanvalueboth of moisturcand thcrmal (1971,

198t1).

In ! sord. it sunsbine and solar kdiation lrc considered.

rhennrl conditions arc n rc ideal n) fie west of lhe Zhangle

This conclusn)n is reinforccd tl consideration of fi e instabilio

of thc atmosphcre (sec below).

TABLE 4. Mean valuc ol (Ts Ta) and V (1971 1980)

!1.4 Special weather
Thunderstonns and gales ma,- givc in to dinger lin the

unskillcd pilot because of severe turbulcnce. icing, hall. the
risk ol lightning. slrong downdrafts and ltroDg lcrti..tl wlnd

1n th. Hcxi Corridor. strcDg thernrals cxist rnd cunulus
ck)uds go o! growing and delelop into .umuloninbus. aod
give ink)lhu derslonnsbecluscofuirdryncss. Foreranple.
rhunderstorms occLrr frequently during Junc to AugLrsl.
lhoush onlr on.1 3 days in Jul)

llCUItE l. Disfibltion of the annual n)tal rndiation on

'i, -.

,;t;: -"T- 
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6 Th€ inlonsit! ofconr€ction
Upper lir soundings can bc apptjcd n) derxnrso.ate thc

Lnrcnsit! ol thenna I convection ofrhe Hc\j&)rridor. through
xn,rllsirSlapsc rute of rcmpenrru rc. condcnsat10n lcvcl. nra.\
inrum heighr ofthennal, ctr. Thcsc are shown in Tablc 7. The
rablc gives nrcrn valucs for the t0 vears tronr l97l ro 1980.

A. In exteri,nental predicrion ol thermal strcDgrh lapse-
rure is more important ihan tenrpcrature. I1 is often used
inrprecisel] by borh amateur and prolessional lnctcorclogisrs
h, iIJr..,rcrhrll,,hJblid.\elnp .cnr i,r the.mdti^n\e. rnn.

Average lapsc rates ar fbu r aerologicNl sialions. arran{ed in
,rJ,_ lr.m ;..r t,, eJ{ rr{ .n,,$r rn fd\le /

Th. FJcr or hdr IU lJl8er hp. r3earl0h,,ur,r.Lrp,rrJn
tor Lhc sailplanc, because cvcD where rhis time is equrl to
about 18i00 of k)cal 1ime. rll mean lapsc rates are largcr on
alel'irgc than 0.65 C per 100m. DunhLrang has the higbcst
rrrd Jiuquan and Minqrr rhc ncxr highesr.

'IABLE 7. Mcan lapsc{atc (1971-19811).

B. l'he level of cloud hase is aptr)xin Lcl) cqLril to the
condensatn)n level . Calcu l{rc.l condcnsdtim lcvels are sho$,n
in ?ble 8.

a rde',-'!'1 e\r L..rolh db.\r l000rr in .Jrnr er

rDd :l000Dr is rcrchcd in Junc. Dunhuang and Jiuquan are

Ir 11,.r a.rL,.l levels of.unrulus .loud base crD cx.ccd
thc calculalcd lalues by over 500'n. R)r examplc. the crlcu
lxtcd lcvcl ar JiiluquaD in JLrly 1985 i! 2427n, bur thc xctual

C. l\'Iaxinrurn hcisht oftbernuls is oltcn estlnrated b) using

maxinrum tenrpcralure on the thcnnodynanri. chrrt when

torccasting lorsoaringl3) M.rD nnxinru m heighL !alues are

shown in Tablc 9. based rD mcan nraximum rcmperature

Mo$t lrlucs are abole 2000m. but are slightly lower than

.ondensrlidr lc\eLs becausc ollowcr raxinnnn tcntperature
on rlcfugc. Probably. calculaled levels arc closer to aclual
oncs inthedry rc8n)ns. Anlhow. thermals slre gth isexccllcnt
iD the Hexi Corridor, cspecially to tlrc \est oflhe Zhtngr'e

TABLE 8. Calc!lated mcan 1cvel of.ondcnsiiion

1980) (Unii: metcr).

PHOTO2. Shall, fair $'eather.unrlus floatinB in thc sky

of the Jiayuguan on 30 July,l986.

7. Concl'rsion
A. Thc facrs that ihe Hcxi Corridor is located al high lati

rude ind Lhat the groLrod is covcrcd by grulel or sand arc
ialoirblc conditnrs to give long sunshinc, inense solar
r.'JidriJn. .,t ,h, trudrced JnJ JVru {niiFr \ Inrru.'
ard rapid hcaLing ol the Sround during thc d.rr m summer ibr
lhe sailplaoe. and arc the reasons lbr our selcctn)n of it ai lr

ts. Turbulerl sensible hcal tu)m su face to trarslir cn.rgy
to Lhc rir is inlense owing to thc lrrgc tcmperature difllrencc
beLwcen ihe surface and the an. It is lhc thyrical reason fbr
thc intcnsc thcnnal updrali.

C. Chudincss and cloud lbrm ire vcr) idcrl for soaring
tlighl, bccausc nDistue from the Bay ofBengal is obstrucred
l\ r\e Iiber Plareru. r.*Jlrii! ir dr) re,, or rh( rI

D. Surshjne time is long and y)u may soar from 10 a.n. ro
8 f.m. (BT)

L. Convectivecondensalion lcvcl is high, rnd con!iderable
hcight nray be reached by the glid.rs.

F. Soaring uight nny be carricd ou1 lrom March to Sep
lcrnbcr cvcr) yeari the better period is from May t) August,
thc bcst nDnths are June and Julv

G. Thc prrt of rhc Hexi Conidor *est of the Zhangle
rs a good traning and compclitx)n base for soaring ilight.
Good localrlies rncludcDunhuang, Wutonggou. Dirgxin and

H I a) u!JJ r rl,a) u PJ..' hd. bJcr'. h..{ r,,.. n ir.p.r r., r

I'asc lor soaring spo{. having fhvorable co dilions, not onl}
lhcnnals but lropulatiol density ard travel facilities.

Jialusuxn. rlurg thc railsay iine between I-anzhou and
Wulunugi is siluitcd rt 39'50' N dnd 98'15' E lnd is about
1500m above sea level. It is locatcd rt lhc \cstcm tip ofthc
$rnld famous Grcar Walt. Wedged between the s ow-cappcd
Qilian Mountanrs and Black Mountain ofrhe Mazong (liler
rllt thc horsc's mane range). it assumes ao rnposing ard
mcnrcing slancc lhrt hrs $r)n it ihe tille of _The Most Iln
prcgniblc Dcfilc undcr the Strn." It is Chints best preserled
anc ienl stronghold. Ia sll.1ace is covcrcd $,ilh gralel or srnd.
Smrll frir weather cumulus Uoating in the sky, as in photo

sftph 2 is rcgularly seen. Dust dcvels as in photogEth 3
'IABLE 9. Avcrage naximum height of therhal (1971

u9



Pl lqIO 3. Thc dust dcvil at Jiayuguanon theafternoon of
lO'uly.I _, ), nilrrpl-' r Ju-.iTF .F-r
thc airport thai aft.rnoon.

100m. But. updrafts were cnhanced as soon as the high
prcssurc ridge !urned south.

Forexanplc.500 km out and return nighh along thetrunk
rrilw.ty toward wesl from Ji.ryuguan were complecd in fivc
bou*onJuly 31, 1986byMr QiYanjun with his Nnnbus2C.
In thc day. lapse rate ofJiuquan is cqual to 0.7c per l00nr a1

8:00 a.m. Good ordinary thernuls are roughly 300m in
diameter, givinganetratcofclnnbofaround3 4n/s. sevcful
timcs 5 6m/s, and heighl reachcd ${N abcrye 20U) 3000m. Mr.
Qi Yanjun poinrs out thai 100 kn) triangular flights can prob
ably be madc aitcr.ompleting 500knoul lrnd rctu, o cuurses,
when lime over thc Jiryugrun is only 6:00 p.m.I think hc can
succeed nr this becausealwoscaLcrgliderpikxedb Mr. Wa g
Lu Chun rDd Mr. Hu Huisong succcssfully come back at
8:03 p.m. after completing 500 km our aDd return course.

The abolc facts verity thai the Heii Corridor is a good
place tbr sailplancs. especially to dre wesl of rhc ZhNngye.
Ho*ever, il should bc compared with olher good ]ocalitics,
especially jn Auslralia and Souih Africa.l hope to invesligatc
this in the time to come.

9. Acknowledgmcnt
Thank are due (o thc Chincse Nationalieam ofspecialisrs

in soaring lraining ibr rhc infomarion on actualflighi experi,
ence. My students Mrs. Liu Xinoand Mr. Yu Bo arethanked
for their help in calculalion and analysis.

10. References
(l) L.J. Bcenker et al. 1978: Handbook of Metcorologicll

ForecasinglorSoaringFlighr, wMONo,l95,WorldMetcor-
ological Organizirion, Gcncva. Switzerland.

(2) C.E. Wallinglon 1982: Mctcorology for cljder Pilots
(Third lnternitional Editrrn)

(3) Lrn Zhenghong 1979r Ncw Aeronautical MeteoroLogv.
XU s Foundatioo ofTaibei Cit) of China (in Chinese).

(1) MaiQingmin and Wan Jun 1983: Soaring Mcreorob$:
Chcngdu Institute of Meterology, Chengdu, Chinn (inChincse).

(5 ) Yc Duzheng and G"o Youxi et al . 1979: Meteorology ol
the I;bet Plateau. Scientific Publishing House of China
(in Chincsc).

(6) \ltarhcr Burcau ofCansu Prolince 1965: C]inatology
ol Grnsu, Pcoplc's Publishing House of cansu, China (in
Chincscl.

& Elidence
The abole conclusions are supported by experienccs of

bolh student and exped pilols after many soaring flighb al thc
Jiayuguan ir summerof 198.1. 1985llnd 1986, rhich sho\ted:

First, in soaring flight al thc Jiayugurn liom lune 2l to
August 15. 1984. climb rales were usuallt above 3m/s. ai
times elen Snts on 20 days.

Secondly. from July 16 to 271h, clinrb rarc $,as normally
3 5m/s and at rinrcs cvcn xbovc 8l0m/s. lirionrelers show
ing readings. Mcan timc ol soaring rvas nore fian l0 hours

'1'hirdly, conditions were weak in the period ofJuly 19 31.

1986. ODc ol thc re.rsons lbr this is thal geneml circulati('r
Mr abnormrl. r warm aniicyclone (or South Asia high pre!
sure) oler thc Tibet Plnieau or Qinghai Xizang Plarcau.
ha!nrg a ridgc strclching northwards overtheHexiConidor
wilh thc rcsult that lapse rates were small, below 0.6 C pcr
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