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long~-rangc woathor forocasting; climatology; physics of
clouds and fogs; and rescarch in artificial clouds. Hore
wo shall dwoll only on tho probloms of atmosphoric clrcula-
tion and long-rangc woeatheor forocasting.

Modorn synoptic mothods were used to analyze both
the status and featurcs of circulation in East Asia and the
physical naturc of the fundamontal synoptic procosscs over
the torritory of China. lso, cortain activitles were
conducted with rogard to the study of the fundamental laws
of atmospheric circulation. Tho structure of the circulation
in Bast Asia during various scasons was drafted on a pro-
liminary basis., As of 1950 upper-air prossurc maps and.
vortical cross soctions of the atmosphorse have boon used for
investigating tho structurc of circulation in East Asla and,
as a result, for ostablishing numerous now facts. Thus, G.g.,
in 1950 it was discoverced that during the wintor poriod two
branches of jot strocams oxist over China., Figs. 1 and 2
prosont two cross sections, for longitudes T75° E and 1200 E
for January, Fobruary, and March 1956, From thosoc figuroes
it can bo scon that zonal circulation prodominatcs over Asla
during the wintor poriod, in which conncction tho two jot-
strcam branches arc oxprosscd quitc cloarly: tho northorn
branch liocs at an altitudo of 10-12 km, and the southorn,
upward of 12 kms But in tho summoer poriod tho structure of
circulation is difforont, Figs. 3 and lj prosont two cross
soctions for longitudes 90° E and 120° E, for July and August
1956. During that period, zonal circulation also prcdomina=-
tcs in tho zonc north of latlitude 30° N, and a jot-stroam
branch oxists in thoe zono botwoon latitudos LOO N and 450 N,
South of latitude 30° N, in tho lowor layors of the atmosphcro,
the Indian southwostorly monsoons prodominato, and in the
uppor onscs == tropical castorly curronts. Tho zono botwoon
latitudcs 300 N and L40° N is the transition zone of upper-
air castorly and wostorly winds, corrcsponding to the moan
position of tho subtropical crosts on tho continont during
the summer poeriode

Tho quostion of scasonal variations in circulation
ovor East Asia was moro procisely clarificd. It was found
that tho circulation thorc is characterized by explicit
foaturos which arc roflcetod in tho synoptic proccsses during
the various scasons of thc yoar. Morcovor, during tho
transitional soasons ZEpring and autumﬂ? the variations in
circulation aro gonerally abrupte, Of spocial intorcst aro
tho two transitional poriods obscrvablc annually at tho ond
of May and boginning of Junc and in mid-Octobor. During
thoso two periods the upper-air circulation changes drastically
not only in Bast Asia but also throughout the ontire Northorn
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Homisphorc. Tho discovory of thosc facte hes mado it
possiblc to ponotrate cvon morc docply into the naturc of
both tho synoptic procosses in Southoast Asia and thoe goncral
circulation in East Asia, which to a dofinitc oxtont assists
tho long=-rangc forccasting of woathor 1n China.

Tho prinecipal factors activeo in altoring the woathor
in tho country have becn tentativoly uncovorad, Thus, CeZn»y
in China, a cold wavo and frosts encompassing large arcas ars
particularly dangorous woather phonomcna, and the prediction
of summcr showors and typhoons is tho fundamcntal problem of
forccastinge.

In tho last 10 years considorablc roscarch has boon
dono in those dangerous synoptic phonomeona and in thoe mothods
of forecasting thom.

Tho Infiucnce of tho Tibotan Platcau on Woathor

In hoight and in aroa tho Tibotan Platcau is tho
largest in thoe world, and honco, indisputably, it should cx-
ort a major influcnco on both tho climate and woathor in
China and the gonoral atmosphcric clreulation ovor the cntire
Northorn Homisphcrc. Prior to tho country's liboration only
onc metoorological station, conducting obsorvations for loss
than throec yoars, had oxistod in this plateau., At prosont
tho station notwork has beon considorably ocxpanded. Tho
Instituto of Goophysics, Academy of Scicncos CFR, has assign-
cd a large toam of roscarchers to tho study of tho mctoorology
of tho Tibotan Piatcau. Thoir activitios have resultcd in
the publication of tho book "Tha Motoorology of the Tibatan
Platoau," which gonoralizos tho studios of tho offcct of this
platcau on atmosphoric circulation in East Asia.

It was found that tho changcs in wcathor in tho various
scosons in tho Tibstan Platoau arc mainly conditlioned by tho
migrating synoptic systoms arriving mostly from Contral Asila
and also from Siborias In tho wintor not only a cold front
put also intoensc cold waves ofton pass over thls plateau.

In tho summor, somctimes thoro intrudo Indian southwostorly

monsoons forming & zonc of tho convergonca of cast-wost alr

curronts which gives birth to strong thunderstorms =- somo-
timos ovon accompanicd by hail, Moreovor, in tho summor
pariod, ovor tho Tibetan Platcau there ofton oxist migrating
closcd uppor=-air anticylones constituting a part of tho
dynamic anticyclones to tho south of tho zono of westorly
winds, and in tho vornal period thorc may appoar "eut~off"
cold oddics, It was found that tho formation of such cold
cddios is to a dofinite oxtont rclatced to tho blocking in
tho gzone of wostorly wind north of tho Tibctan Platoaue




As a consoquenco of tho comploxity of their topo-
graphlcal conditions, during tho prodominance of a singlo
synoptic situation tho woathor differs in various placos on
the Tibctan Platcaus. To copc with the difficultics involved
ls an analysis of the synoptic situation on this platecau,
wo havo proposcd a numbor of now mcthods which have proved
to bo oxtromoly cffcctive and arc of ma jor importanco to tho
woather servico,

As can bo scen from tho mean monthly uppor-air charts
for the winter poriod, tho Jot-stroam branchos always border
both sidcs of tho Tibetan Platoau during that poriod.
Praviously we had assumod that theso two branches form undor
the dynamic action of tho pletoau itsclf. But this oplnion
was not corroboratcd by a largo numbor of subscquent observa-
tions. 1In offecct, thosc branches arc indcpondent of theo
platcau; thoy can bo tracked throughout the entirc Northorn
Homisphores. Morsover, in wintor tho axis of uppor-air jct
strocams is ofton obsorved over tho platcau. Of latc 1t was
cstablishcd that that axis appoars and disappoars onco evory
sovon to 10 days, which is rolatecd to tho formation, movoment,
and waning of disturbanccs in the gzonc of westorly winds.

On roaching tho wostern part of the platcau tho strong long-
wavo troughs arc split into two parts: the northorn onc
proccods castward, weakoning rapidly, while tho southorn onc
prococds in tho samo dircction but across tho platcau.
Conssquontly, lung-wave troughs rarcly pass or stop over tho
wostorn and contral parts of China., This is a rosult of tho
inhibiting effoct of tho Tibotan Platoau on tho upper-air
troughs. This conclusion has alrcady beon confirmcd by
numcrous obscorvations.

In conncction with tho inhibiting effoct of tho platcau,
the cycloncs ovor China's territory arc far from boing as
activo as over tho othor arcas of tho modorato bolb,

Formorly we had assumcd that tho low-prossure zonos
arriving from Contral Asia cannot interscet tho plateau and
movce on farthor cast. Thisg opinion, likcwise, has not boon
confirmod by subsequont obsorvations, It was found that in
wintor, on tho averago, slx or scven upper-air troughs
traverso tho plateau, and an overwholming majority of those
troughs 1s rclated to the weakoncd cycloncs from Contral Asia.
On rcaching theo castorn part of China, thcso troughs comploto=-
ly woakon. Howcveor, thoro also occun individual largsc troughs
which, on rcaching Contral China and sproading thorc on
account of cold air bohind thom, can, in that zono, rogenorate
thomsolvos and causo tho formation and dovolopment of ground
cycloncse



FPundamontal Thoorics of Atmosphoric Circulation

Thoe causcs of tho formation of an avoragod schome of
atmosphoric circulation worc invostigatod. For this purposoc,
tho mothod of small disturbancécs was uscd to computo tho moan
topography in tho baroclinic# atmosphoro for Europc, Asia,
and the Wostorn Homlsphorso on the $00-millibar surfacc for
January, on taking into account both tho effoct of tho natural
rolicf and tho offoct of thoe natural ficld of hoat distrl-
bution. Tho calculations yieldcd satisfactory rosultse.
Moroovor, the investigations wors oxtonded to the offcct of
large montanc massifs on disturbanccs of a finitec amplitudo
in tho zone of wcsterly winds in a throc-dimonsional baro=-
clinic atmosphorc. Fig. 5 prosents a chart of moan valucs for
the Northorn Homisphoro in winter for the 700-millibar surfaca,
as compiled on tho basis of calculations. Tho chart shows
that the calculated positions of troughs and crosts corrcspond
on thoe wholc with thelr natural positions.

Intorosting rosults wore yiolded by studiecs of tho
cquilibrium of the various physucal paramstcrs of the atmos=-
phoro (angular momontum, kinetic cnorgy, hoat, stce)s In tho
studics of tho equilibrium of angular momontum a disputod
problom was that of tho role of moridional circulation, in
particular of tho Hadloy Ring (Hadlcy Coll), in tho low
latitudes, To solve this problom, tho offcct of tho Hadley
Ring was initially domonstrated on the basis of obsorvations.
Fige. 6, which prosonts tho avoragod situation in tho cross
section ovor tho moridian in 1950, shows cloarly longitudinal
circulation, This was followed by tho commoncomont of ro-
ssarch on tho problom of thoe cquilibrium of angular momentum,
inclusive of tho cyellic transport of angular momentum and its
oxchange betwoon tho atmosphorc and tho Earth. The studics
of tho kinctic cnergy of tho atmosphere worc initiatced by
caleculating, on the basis of obscrvations, tho contont of that
oncrgy and the balancce of mean kinctic enorgy, and wers thon
followad by an cxamination of thc procosses of the cquilibrium
of kinotic onergy. Also undor study has boon tho problem of
the cquillibrium of porceptiblo hoat C ?T (Cp is spocific
heat at consvant prossurc, P is donsigy, and T is absoluto
tomporaturac). ,

The rosocarches worc also cxtendod to the rolationship
betwoon tho abovo-mentioncd physical procosscs and cortaln
important circulation phconomena (zono of castorly winds, zone
of wostorly winds, moan moridional circulation, largc=-scalo
disturbances in the form of troughs, crsests, otc.). In our

#In a baroclinic mcdium donsity doponds on tho prossuro and
tomporaturc of the alr,




opinion, an cossontial rolc 1s playcd by thc large-scalo
disturbances, which give birth to tho intoraction botwcon,
and intorrolatlionship of, the givon phonomona,

Tho apcriodic changos in atmosphoric circulation
constitutse the principal objoct of study for tho purposcs of
long~rangc forocasting with small advanco noticsc, i.0., foro-
casting for sovoral days in advanco. Such changcs manifost
thomsclvos in thoe birth and disappoarancc and forward and
backward movemoents of largc-scale disturbancc in tho atmos-
phorc, Upon variations in thosc disturbancos tho oquilibrium
proccssos of tho aforv-montioncd physical paramctors arec
corrsspondingly diagonally oppositc. Thus, c.ge., during tho
poriod of the dovolopmont of disturbances (thc poriod with a
low indox of circulation) in tho middlc latitudes a cortain
amount of hcat is transportod northward and the potential
oncrgy of tho disturbancos changcs to kinotic onorgy, whilc
during the poriod of the doclinc of disturbancos (tho poriod
with a high indox of c¢irculation) tho hoat in thoso samc
latitudos 1s transported southward and tho kinoctic onorgy
changos to potontial onorgy. Woe assumc that the cquilibrium
procossos of atmosphoric circulation consists mainly of thosc
two mutually opposing procosscs.

A1l thosc roscarches have boen gonoralizod in the mono-
graph on "Cortain Fundamontal Probloms of Atmosphcric Circula=-
tion," issucd by the Institutc of Goophysics, Acadomy of
Scicnecs CPR, in 1958, :

During tho devolopmont of the mothods of long-rango
waathor forocasting, on tho basis of tho postulates of tho
‘school of B,P., Mul'tanovskiy, thc specific foaturcs of natural
gsynoptic poriods in Bast 4sic worc brought undér invsostiga-~
tion, On the basis of tho obtalncd rcsults, tho Contral
Mctoorological Stabtion compilocd long-rango forccasts for thraco
to 15 dayse Upon complcting tho classification of thc natural
synoptic periods in East Asia in thc past 10 yocars, wo
commoenccd studics of tho rhythm of thosc poriods; thoroby, we
asccorbainod soveral dozon uscful rules for finding this
rhythme, For instancc, all zonal poriods display an oxplicit
rhythm of 1051 2 days; at the same timo, wo discovorod that
during various scasons oveory poriod of this typo 1s character-
izod by a distinet law of rocurrence., On tho basls of tho
rosults of theso studises, the recurrability of natural synoptic
poriods can be prodictod for throo months in advancc., In
addition, the peoculiaritics of woathor in China during various
poriods worc inveostigatcd in dotaill. <tho givon mothod was
usad to compilec long~rangc forscasts for the fourth quartocr
of 1958 and tho first quartor of 1959; tho forccasts of sovoral
intrusions of cold alr provced to boc rolatively accuratc.



Soismology

Tho solsmic zoncs of China arc vory cxtonsive. In
tho wostorn montanc arcas and in tho rogions surrounding tho
Island of Taiwan violont oarthquakcs arc a froquent 0CCUrrGnco.
In the donsoly populatcd contral arcas destructive carthquakos
also occur from timc to timo. According to tho information
providod by history, in 1556 a large carthquakc whosg
dostructive offcet sproad over a torritory of more than a
million squarc kilomotors occurrcd on tho northorn slopes of
thc- Tsing Ling Mountain Ranga, cast of tho city of Sian. As
a rosult, ovor 830,000 inhabitants worc killcd or injurcd.
In 1920, a violont carthquaks in the Liupan Shan, in tho
castorn part of Kansu Provincs, devastatod scvoral citics
took a toll of moro than 2005000 human lives. This was ono
of tho world's most violont carthquakcs. In tho 17th and 18th
conturics, Poiping was twicdo subjoctod to dostruction by
carthquakcs with a forco of sovon and cight points. In addi-~
tion, in tho Northoast and in tho southwostorn parts (closc
to Burma) docp-focus and modium=-focus carthquakes have boon
rocordcd, Figs. 7 prosents a map of thc cpilconters of strong
oarthquakos, compilod on tho basis of historical rocords for
tho poriod from 1,000 B.C. to 1955.

Aftor tho country's liborsation, in connoction with tho
devolopmont of the construction of socialism, it was nocossary
to undortakc rational anti~scismic mocasurcs whon crocting
numerous industrial structurcs in tho soismic rogions. This
roquirad & corrcct asscssment of tho soismic dangor in various
construction regions. Bocausc of the insufficioncy of instru-
mont obsorvations, this asscssmont was madc mainly on tho
basis of historical statistical rccords. To bring a systoma-
tic and proporly classificd ordor into thosc data, China's
historians oxaminocd ovor 8,000 diversc litoraturc sourcos
containing this or that information about earthquakes
(official and othcr chroniclos, local "historical=-goographical
doscriptions," notos, skotchos, pooms, articlos, archlves of
the imporial court, gtce)e This rosultcd in tho publication
of the "Chronological Tablcs of Soilsmic Data on China," in
which ovor 13,000 doscriptions of past carthquakcs arc colloct-
cde

Tho soismologists of the Institutc of Goophysics,
Acadomy of Scioncos CPR, have analyzod and systomatizod thosa
historical data and, on complomonting thom with the matorials
of modorn instrumont obsorvations, compilud "Tho Catalog of
Chinosc Earthquakcs." Tho first volums of tho catalog, which
oncompassos mainly 1,180 largc carthquakos in tho poriod from
1,189 B.C. till 1955, providos information on tho boginning




1nstant of tho tromors, tho locus of opiconters, ostimated
intonsity, and principal phonomcna of tho devastations The
sccond volume has boon compllcd in disbrict-by~district form
and it is dosigned as a roferonco manual for local construct=
ione

To verify tho historical information and to obtain now
cxporimontal information, sovoral omnilateral expodlitions weore
organizced: consisting of soismologilsts, goologists, architocts,
dosignors and historians; thobc expoditions conducted fieold
rosocarch in tho principal construction rogions. This yioldod
abundant data characterizlng tho destruction of various types
of structurcs undor tho action of carthquakos (6=12 points)
in various arcas of China, This 1s of exceptional importance
in asscssing the forecc of carthquakes. Chincse construction
projscts diffaer both in structurs and in oxocution and build=-
ing materials from thosc to which tho soismic scales widc~
sprcad in other countrics arc applicable. Thoroforo, diffi-
cultics arc often oncountored and errors ard gasily committod
whon the forceign solsmic scales arc appliod. It would bo
nocossary to dovise a seismic scale appropriate to the con-
erotc conditions of Chinas On the basis of an analysis of
numorous macroscismic investigations and a study of tho
seismic scalos applicd in tho othor countrics, in 1956, a
scismic scalc bascd on the indcxes charactoristic for China
was doviscd with tho participation of a Sovict spociealist,
S.V. Modvedove

To provide roforeonce material for construction work,
and slso to furthor the planning of tho studiocs of rogilonal
soismicity, it was nocessary bto compilc a map of soismic
rogionalization, For this purposc, considoring tho lack of
omnilatoral solsmological sbudics, 1t was provisionally
proposcd (just as in the USSR) that earthquakes of a single
forco may rocur at tho samo spot, and that seismicity may bo
i{dontical in roglons having idontical goological conditlons.
Following this principle, and utilizing all tho availeble
usoful historical and instrument data and considoring tho
gonoral outline of tho goological conditions of the appoarancos
of carthquakces, we have, with the participation of a Sovist
speciallist =-- Profossor G.P. Gorshkov == compilcd a schomo
of solsmic roglonalization of China's torritory. Although
this schomo has boon compiled at a time whon & numbor of
fundamontal theorotical probloms stiil romain unsolved, and
although tho utilizod data arc insufficiont, it will un~-
doubtcodly sorvc as an important documont for investigating
scismicity and gootoctonics, and also as a uscful referonco
matorial for tha planning of constructions

The work on microscoismic roglonalization, which is




boing carricd out for tho rogions with oxtensive construction,
on tho basis of the utilization of the parthquakc~forco scale
and the conditions of the soils, undorground wators and goo-
morphology, ls of practical importancs. The conclusions 1t
yiolds aro utilizod in Poiplng and other localitics, and thoy
will bo applicd in industrial construction in othor placscsa

Thoe dovolopmont of instruments 1s ong of tho crucial
aspects of tho dovelopment of solsmology. Prior to 1956 tho
Chincsc soismic stations had used principally domostic
instrumonts. Howovor, tho sojourn of tho Sovict soismological
exports, Profossors D.P. Kirnos and D.A. Kharin, was oxtromcly
conductivoe to the dovelopmont of now soismic instrumontation
in China, and tho usc of standard Soviet instrumcnts and tho
utilization of tholr dosigns in now instrumonts havce rapidly
clovatod tho lovel of soismic obsorvations. In conncection
with the poculiarities of local carthquakes in China, wo nocod
highly scnsitivo scismographs for reocording woak carthquakos
which should bc distinguishced by their structural strongth,
stablo quality, simplicity of operation and convenicneco of
transport. For this purpose, two typos of such scismographs,
with recording on sootcd /TzuKopchennaya by Maga!7/ papor and
with oleetronic amplification, have bosn devclopods. In tho
coursc of thoir laboratory tosts thosc instrumcnts havc dis-
played good qualitics, and shortly thcy will bo installod in
many solsmic stationse. At prosont, an inclinomoter with
optical recording is being dovelopcd exporimontally. Morcover,
horizontal scismographs with mochanical rocording have beon
dosignod and subscquontly utilizod for rocording modium=forco
carthquakecs.

" On thc basis of availablec data, a partial study of tho
intonsity of carthquakos in China had beon conducted. For
this purposc, 33 carthquakes from thoe poriod botwcon 1906 znd
1955 == for which macroscismic and instrumont-obsorvation
data oxist ==~ woro proccssod.

Our succcsscs and achiocvoments arc closcly tied to tho
solflcss assistanco by tho USSR. Tho dolegation of tho
headomy of Scicncos CPR to the USSR in 1953 and the dologation
of thc Acadomy of Scioncos USSR to tho CPR in 1955 had laid,
by thoir fricndly mutual visits, the foundations for fruitful
mutual collaboration. Tho signing of the Agreement on tho
Joint Conduct of Principal Rescarchos in tho Fisld of Scilonco
and Tochnology in 1958 had unlocked still broador prospects
for an omnilatoral and closc scientific coliaboraticn botwecn
both countrios. Sovict spocialists have not only providod
tho Institute of Goophysies, Academy of Sciences CPR, with
considorablc assistanco in drafting 1ts 12-Yoar Plan of tho
Dovelopmont of Scionco and in roaring ncw cadrcs but thoy
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also have participated vigorously in various activitios of
tho Institute, ospocially in goophysical prospocting. The
Institute of tho Physics of tho Earth imeni O. Yu, Shmidt,
Acadomy of Scilencos USSR, tho Instituto of the Physics of

tha Atmosphoro, Acadomy of Sciloneces USSR, tho Institute of
Applicd Goophysics, Acadomy of Scioncos USSR, and tho Insti-
tutc of Building Matorials and Structurcs under tho Ministry
of Construction Armonian SSR, havo opportuncly sharod with

us tho results of thoir rcscarches, and have prosentod bluc-
prints and models of now instrumonts as wcll., Tho undorstand-
ing botwecn the two acadomios of scisncos as to tho joint
conduct of sciontific roscarch in the ficld of goophysics 1s
to a still grcator oxtent conductive to mutual visits and
cxchanga of coxporioncce botweon tho gcophysicists of both
countrics. Now tho sciontists of China arc in dircet contact
with tho goophysicists of tho Acadomy of Scioncos USSR,
acadomics of scicncos of tho Armonian, Goorgian, Tadzhik,
Uzbok, Kazakh and Kirgiz union ropublics, as woll as with
geiontists working in Soviect Industry,.
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Iscbaric Chart for the T00=
Millibar Surface, Complled
on the Basls of Calculatlons
Taking Account of Disturban=-
ces by the Tibetan Plateaun
and Rocky Mountalns,.
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Fige 6. Mean Annual Meridional Clrculstion
in the Northern Hemisphere in 1950
and Mean Annual Situatlon of the
Westarly Jet Streams; the doutle
broken line refers tc the msan
position of fronts.
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Fie. T. Map of the Zglice.iers of Strong Eeriiaaasikas ccording to
- Historical Records “or the Period from 1,000 IC to 1955
1. X points; 2. IX points; 3. VIII points; h, vII

points; 5. VI points.
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