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long-range weather forecasting; climatology; physics of 
clouds and fogs; and research in artificial clouds, Horo 
wo shall dwoll only on the probloms of atmospheric circula- 
tion and long-rango woathor forecasting. 

Modorn synoptic mothods wore used to analyze both 
the status and featuros of circulation in East Asia and the 
physical nature of the fundamental synoptic processes over 
the territory of China. Also, certain activities wore 
conducted with regard to the study of the fundamental laws 
of atmospheric circulation. The structure of the circulation 
in East Asia during various seasons was drafted on a pre- 
liminary basis» As of 1950 upper-air pressure maps and 
vortical cross soctions of the atmosphoro havo boon used for 
investigating the structure of circulation in East Asia and, 
as a result, for establishing numerous now facts« Thus, e.g., 
in 1950 it was discovered that during the winter period two 
branches of jot streams exist over China, Pigs. 1 and 2 
present two cross soctions, for longitudes 75° E and 120° E 
for January, February, and March 195°» From thoso figures 
it can bG seen that zonal circulation prodominatos over Asia 
during the winter period, in which connection tho two jot- 
stream branches are oxprossod quito cloarly: tho northorn 
branch lios at an altitude of 10-12 km, and tho southern, 
upward of 12 km« But in tho summer period tho structure of 
circulation is difforont. Pigs. 3 and 1+ present two cross 
soctions for longitudes 90° E and 120° E, for July and August 
1956. During that period, zonal circulation also predomina- 
tes in tho zone north of latitude 3O0 N, and a jot-stream 
branch exists in tho zone botwoon latitudos k0°  N and kb°  N. 
South of latitudo 30° N, in tho lowor layors of tho atmosphere, 
tho Indian southwesterly monsoons predominate, and in the 
upper onos — tropical easterly currents« Tho zono botwoon 
latitudos 30° N and I4.O0 N is the transition zono of upper- 
air oastorly and wostorly winds, corresponding to the moan 
position of tho subtropical crests on tho continent during 
the summer period„ 

Tho question of soasonal variations in circulation 
over East Asia was moro precisely clarified« It was found 
that tho circulation thoro is characterized by explicit 
featuros which are roflcctod in tho synoptic procossos during 
tho various seasons of tho yoar. Moroovor, during tho 
transitional seasons /spring and autumn/ tho variations in 
circulation aro gonorally abrupt« Of spocial intorost aro 
tho two transitional poriods obsorvablo annually at tho end 
of May and boginning of Juno and in mid-October« During 
those two poriods tho upper-air circulation changes drastically 
not only in East Asia but also throughout tho ontire Northorn 



Hemisphere. Tho discovery of thoso facts has mado it 
possible to ponotrato ovon motfo doeply into tho nature of 
both tho synoptic procossos in Southeast Asia and tho gonoral 
circulation in East Asia, which to a dofinito extent assists 
tho long-rango forecasting of woathor in China. 

Tho principal factors activo in altoring tho woathor 
in tho country have boon tentatively uncovorod. Thus, o.g«, 
in China, a cold wavo and frosts encompassing largo areas are 
particularly dangorous woathor phonomona, and tho prediction 
of summor showors and typhoons is tho fundamental problem of 
forecasting» 

In tho last 10 yoars considerable rosoarch has boon 
dono in thoso dangerous synoptic phonomona and in tho mothods 
öf forecasting them. 

Tho Influonce of tho Tibotan Plateau on Weather 

In height and in aroa tho Tibotan Platoau is tho 
largest in tho world, and honco, indisputably, it should ox- 
ort a major influonco on both tho climato and woathor in 
China and tho gonoral atmospheric circulation ovor tho ontiro 
Northorn Homisphoro, Prior to tho country's liberation only 
one metoorological station, conducting observations for loss 
than throe yoars, had oxistod in this platoau. At Prosont 
tho station network has boon considerably expanded, Tho 
Instituto of Geophysics, Academy of Scioncos CPR, has assign- 
ed a large team of rosoarchors to tho study of tho motoorology 
of tho Tibotan Plateau, Their activitios havo resulted in 
the publication of tho book "Tho Motoorology of tho Tibotan 
Platoau," which gonoralizos tho studios of tho offoct of this 
platoau on atmosphoric circulation in East Asia, 

It was found that tho changos in woathor in tho various 
seasons in tho Tibotan Platoau aro mainly conditioned by the 
migrating synoptic systems arriving mostly from Central Asia 
and also from Siberia« In tho wintor not only a cold front 
but also intonso cold waves ofton pass over this platoauo 
In tho summor, sometimes thoro intrudo Indian southwesterly 
monsoons forming a zone of tho convorgonco of oast-wost air 
curronts which givos birth to strong thunderstorms — some- 
times even accompaniod by hail«, Moreover, in tho summor 
poriod, ovor tho Tibotan Plateau there ofton oxist migrating 
closed upper-air anticylones constituting a part of the 
dynamic anticyclones to tho south of tho zono of wostorly 
winds, and in tho vornal poriod thoro may appear "cut-off 
cold oddios. It was found that tho formation of such cold 
oddios is to a dofinito oxtont rolatod to tho blockxng in 
tho zono of wostorly wind north of tho Tibetan Platoau* 



As a consoquonco of tho complexity of their topo- 
graphical conditions j during tho. predominance» of a singlo 
synoptic situation tho weather differs in various placos on 
tho Tibotan Platoau. To cope with tho difficulties involvod 
is an analysis of tho synoptic situation on this platoau, 
wo have proposed a number of now methods which havo proved 
to bo oxtromoly offoctivo and aro of major importance to tho 
woathor service 

As can bo soon from tho mean monthly uppor-air charts 
for the winter period, tho jot-stream branches always bordor 
both sides of tho Tibotan Platoau during that period« 
Previously wo had assumod that theso two branches form undor 
tho dynamic action of tho platoau itself. But this opinion 
was not corroboratod by a largo number of subsequent observa- 
tions. In effect, thoso branches are independent of tho 
platoau; thoy can bo trackod throughout tho entire Northern 
Hemisphere. Moreover, in winter tho axis of uppor-air jot 
stroams is often obsorvod over tho platoau. Of late it was 
established that that axis appoars and disappears onco ovory 
sovon to 10 days, which is related to tho formation, movement, 
and waning of disturbances in tho zono of wostorly winds«, 
On reaching tho western part of the platoau tho strong long- 
wave troughs aro split into two parts: the northern one 
procoods oastward, weakening rapidly, while tho southern ono 
procoods in tho samo direction but across tho plateau. 
Consequently, long-wave troughs rarely pass or stop over the 
western and central parts of China. This is a rosult of tho 
inhibiting offoct of the Tibotan Platoau on tho uppor-air 
troughs. This conclusion has already beon confirmed by 
numerous observations. 

In connection with tho inhibiting effoct of tho platoau, 
tho cyclones ovor China's territory aro far from being as 
activo as ovor tho othor areas of the modorato bolt« 

Pormorly wo had assumod that tho low-pressure zones 
arriving from Central Asia cannot intersect tho platoau and 
movo on farthor oast. This opinion, likewise, has not boon 
confxrmod by subsequent observations» It was found that in 
winter, on tho avorago, six or sovon uppor-air troughs 
traverse tho platoau, and an overwhelming majority of those 
troughs is rolatod to tho woakonod cyclones from Central-Asia« 
On reaching tho eastern part of China, theso troughs complete- 
ly w oaken. Howevor, thoro also occur individual largo troughs 
which, on reaching Contral China and spreading thoro on 
account of cold air bohind them, can, in that zono, regenerate 
thornsolvos and causo tho formation and dovolopmont of ground 
cyclones. 



Fundamental Thoorios of Atmospheric Circulation 

Tho causes of tho formation of an avoragod schome of 
atmospheric circulation wore investigated« For this purpose, 
tho mothod of small disturbances was used to computo tho moan 
topography in tho baroclinic» atmosphoro for Europo, Asia, 
and the Wostorn Homisphoro on tho jjOO-millibar surface for 
January, on taking into account both tho effect of tho natural 
relief and tho offoct of tho natural field of hoat distri- 
bution. Tho calculations yielded satisfactory rosults. 
Moreover, tho investigations woro oxtendod to tho offoct of 
large montane massifs on disturbances of a finite amplitudo 
in tho zone of westerly winds in a throe-dimensional baro- 
clinic atmosphoro» Pig. 5 prosents a chart of moan values for 
tho Northern Homisphoro in winter for tho 700-millibar surfaco, 
as compiled on tho basis of calculations. Tho chart shows 
that the calculated positions of troughs and crosts corrospond 
on tho whole with their natural positions. 

Intorosting results woro yioldod by studios of tho 
equilibrium of tho various physucal parameters of the atmos- 
phoro (angular momentum, kinotic onorgy, hoat, etc.). In tho 
studios of tho equilibrium of angular momontum a disputed 
problem was that of tho rolo of moridional circulation, in 
particular of tho Hadloy Ring (Hadloy Coll), in the low 
latitudes. To solve this problom, tho offGct of tho Hadloy 
Ring was initially domonstratod on tho basis of observations. 
Fig. 6, which prosonts tho avoragod situation in tho cross 
section over tho meridian in 195°» shows cloarly longitudinal 
circulation. This was followed by tho commencement of re- 
search on tho problom of tho equilibrium of angular momentum, 
inclusive of tho cyclic transport of angular momontum and its 
exchange botwoon tho atmosphoro and tho Earth. Tho studios 
of tho kinotic onorgy of tho atmosphere woro initiated by 
calculating, on tho basis of observations, tho content of that 
onorgy and tho balanco of moan kinotic onorgy, and woro then 
followed by an oxamination of tho procossos of tho equilibrium 
of kinotic onorgyo Also undor study has boon tho problom of 
the equilibrium of porceptiblo heat CppT (Cp is specific 
hoat at cons-cant pressure, p  is density, and T is absoluto 
tomporaturoK 

Tho rosoarchos woro also oxtendod to tho relationship 
botwoon the abovo-mentioned physical procossos and certain 
important circulation phenomena (zono of oastorly winds, zone 
of wostorly winds, moan moridional circulation, largo-scalo 
disturbances in tho form of troughs, crosts, otc«). In our 

»In a baroclinic modium density doponds on tho pressure and 
tomporaturo of tho air• 



opinion, an ossontlal rolG is played by the largo-scalo 
disturbancos, which give birth to tho interaction botwcGn, 
and interrelationship of, tho givon phonomona» 

Tho aporiodic changes in atmosphoric circulation 
constitute tho principal object of study for tho purposes of 
long-rango forecasting with small advance notice, i«o«, fore- 
casting for sovoral days in advance Such changes manifest 
thomsolvos in tho birth and disappoaranco and forward and 
backward movomonts of largo-scalo disturbance in tho atmos- 
phere. Upon variations in thoso disturbancos tho equilibrium 
processes of tho aforo-mentioned physical paramotors aro 
correspondingly diagonally opposite» Thus, o.g., during tho 
period of tho dovolopmont of disturbances (tho period with a 
low index of circulation) in tho middle latitudes a certain 
amount of hoat is transported northward and tho potontial 
onorgy of tho disturbancos changes to kinotic energy, while 
during the period of tho decline of disturbances (tho period 
with a high indox of circulation) the heat In thoso same 
latitudos is transported southward and tho kinotic onorgy 
changes to potontial onorgy« Wo assumo that tho equilibrium 
procossos of atmosphoric circulation consists mainly of thoso 
two mutually opposing procossos« 

All thoso rosearchos have boen gonoralizod in tho mono- 
graph on "Certain Fundamental Problems of Atmospheric Circula- 
tion," issuod by tho Institute of Geophysics, Acadomy of 
Scionccs CPR, in 1958«, 

During tho development of tho methods of long-rango 
weather forecasting, on tho basis of tho postulates of tho 
school of B»P„ Mul'tanovskiy, tho specific foaturos of natural 
synoptic periods' in East Asia wore brought'under investiga- 
tion. On tho basis of tho obtained results, tho Central 
MGtoorological Station compilod long-rango forocasts for throo 
to 15 days« Upon completing tho classification of tho natural 
synoptic periods in East Asia in tho past 10 yoars, wo 
commoncod studios of tho rhythm of thoso periodsj thoroby, wo 
ascertained sovoral dozen useful rules for finding this 
rhythm» For instance, all zonal periods display an explicit 
rhythm of 105 £ 2 daysj at tho same timo, wo discovorod that 
during various seasons every period of this typo is charactor- 
izod by a distinct law of recurrence0 On tho basis of tho 
rosults of thoso studies, tho rocurrability of natural synoptic 
periods can bo prodicted for throo months In advance»  In 
addition, the peculiarities of woathorriin China during various 
poriods wore investigated in detail, fJ-ho givon method was 
usod to compile long-range forocasts for tho fourth quarter 
of 1958 and tho first quarter of 1959J tho forecasts of sovoral 
intrusions of cold air provod to bo relatively accurate. 
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Solsmology 

Tho sQlsmic zonos of China aro vory extensive In 
tho wostorn montane aroas and in tho regions surrounding tho 
Island of Taiwan violent oarthquakos aro a froquont occurrence 
In tho donsoly populated contral aroas destructive oarthquakos 
also occur from timo to timo. According to tho information 
provided by history, in 1556 a largo earthquake whoso 
dostructivo offoot sproad ovor a territory of more than a 
million squaro kilomotors occurred on tho northorn slopes of 
tho Tsing Ling Mountain Rango, oaöt of tho city of Sian, As 
a result, ovor 830,000 inhabitant^ woro killed or injured. 
In 1920, a violont earthquake in tho Liupan Shan, in tho 
oastorn part of Kansu Provinco, devastated sovoral citios 
took a toll of moro than 200*000 human lives. This was ono 
of tho world's most violont oarthquakos0 In tho 17th and loth 
conturios, Poiping was twico subjoctod to dostruction by 
oarthquakos with a force of sovon and eight points. In addi- 
tion, in tho Northoast and in tho southwostorn parts (close 
to Burma) doop'-focus and modium-focus oarthquakos havo boon 
rocordod. Pig« 7 prosonts a map of tho opicontors of strong 
oarthquakos, compilod on tho basis of historical rocords for 
tho period from 1.000 B.C. to 1955« 

Aftor tho country's liberation, in connection with tho 
development of tho construction of socialism, it was nocossary 
to undertake rational anti-soismic moasures whon orocting 
numorous industrial structures in tho seismic regions. This 
required a correct assessment of the soismic danger in various 
construction regions. Becauso of tho insufficiency of instru- 
ment observations, this assessment was mado mainly on tho 
basis of historical statistical rocords. To bring a systoma- 
tic and proporly classifiod ordor into those data, China's 
historians examined ovor 8,000 diverse litoraturo sourcos 
containing this or that information about oarthquakos 
(official and other chroniclos, local "historical-goographical 
descriptions," notos, skotchos, pooms, articlos, archives of 
tho imperial court, otce). This rosultod in tho publication 
of tho "Chronological Tables of Soismic Data on China,' in 
which ovor 15,000 descriptions of past oarthquakos aro colloct- 
cd 

Tho soismologists of tho Instituto of Geophysics, 
Acadomy of Scioncos CPR, havo analyzod and systematized those 
historical data and, on complementing thorn with the matorials 
of modorn instrument observations, compilod "Tho Catalog of 
Chinese Earthquakes«" Tho first volume of tho catalog, which 
oncompassos mainly 1,180 largo oarthquakos in tho period from 
1,189 B.C. till 1955, providos information on tho beginning 



instant of the tromors,. the locus of epicenters, estimated 
intensity and principal phonomona of the devastation» The 
second volume has been compiled in district-by-district form 
and it is designed as a reference manual for local construct- 

i0n*  To verify the historical information and to obtain now 
experimental information, several omnilateral expoditions were 
organized} consisting of seismologists, geologists, architects, 
designers and historians; those expeditions conducted ^°J-« 
rosefrch in the principal construction regions. This yio"od 
abundant data characterizing the destruction °* ™*™ g*" 
of structures under tho action of oarthquakos (6-12 points; 
in vaScu^are^ of China. This is of exceptional i»P°rtanüo 
In assessing tho force of earthquakes. Chinese construction 
prolocts differ both in structure and in execution and build- 
ing materials from those to which the seismic semes'wide- 
spread in other countries are applicable. ThQr^o, diffi- 
culties are often encountered and errors are easily committed 
when the foreign seismic scales are applied. It would bo 
nocossary to dovise a seismic scale appropriate to the con 
crote conditions of China. On the basis of an analysis of 
numerous macroaoismic investigations and a study of the 
seismic scales applied in tho other countries, in 195b».» 
soismic scale based on tho indexes characteristic for China 
was dovisod with tho participation of a Soviet specialist, 

S.V. Mo vo ^*ldo roforonco material for construction work, 
and also to furthor tho planning of tho studies of regional 
soismicity, it was nocossary to compile a map of soismic 
rogionalization, For this purpose, considering the lack of 
omnilateral soismological studios, it was provisionally 
proposed (just as in the USSR) that earthquakes of asingle 
force may recur at tho same spot, and that soismicity may bo 
identical in rogions having identical geological conditions. 
Following this principle, and utilizing all the available 
usoful historical and instrument data and considering tho 
genial outline of the geological conditions of ^o appearance 
of oarthquakos, wo havo, with tho participation of a Soviet 
specialist — Professor G.P. Gorshkov — compiled a scuomo 
of soismic rogionalization of China's territory. Although 
this schomo has boon compiled at a time when a number of 
fundamontal theoretical problems still *™a^ unsolved, and 
although tho utilizod data aro insufficient, it will un- 
doubtedly serve as an important document for i$™8«;£a"°S 
soismicity and gootoctonics, and also as a usoful reference 
matorial for tho planning of construction. 

Tho work on microsoismic rogionalization, which is 
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boins carried out for tho rogions with oxtensivo construction, 
on tho basis of the utilization of tho earthquake-forco scale 
and tho conditions of the soils, underground waters and goo- 
morphology, is of practical importance» The conclusions It 
yields aro utilized in Poiping and other localities, and they 
will bo applied in industrial construction in othor places« 

Tho development of instruments is ono of tho crucial 
aspects of tho development of seismology, Prior to 195° tho 
Chineso seismic stations had used principally domestic   ^ 
instruments. Howovor, tho sojourn of tho Soviet soismological 
exports. Profossors D.P. Kirnos and D.A. Kharin, was oxtromoly 
conductive to the dovolopmont of new seismic instrumentation 
in China, and tho uso of standard Soviot instruments and tho 
utilization of their dosigns in now instruments have rapidly 
olevatod tho level of soismic obsorvations. In connection 
with the peculiarities of local oarthquakos in China, wo nooa 
hißhlY sensitive soismographs for recording woak oarthquakos 
which should be distinguished by their structural strongth, 
stable quality, simplicity of operation and convenience of 
transport. For this purpose, two typos of such soismographs, 
with recording on sootod /""zuKopchonnaya by Maga^7 papor and 
with electronic amplification, have boon dovelopod. In tno 
course of thoir laboratory tosts those instruments hayo dis- 
played good qualities, and shortly they will bo installed in 
many soismic stations» At present, an inclinometer ^ith 
optical recording Is being developed experimentally. Moreover, 
horizontal soismographs with mochanical recording hayo boon 
designed and subsequently utilized for recording modium-forco 

earthquakes^ ^^ ^ avallablG dftta> a parti x st^7  of tho 

intensity of oarthquakos in China had boon co£^*^*1QÖ* d 
this purpose, 53 oarthquakos from tho period between 1906 and 
!955 1- for which macrosoismic and instrumont-obsorvation 
data oxist — wero processod. n^-w -M^ tn  tho 

Our successes and achiovomonts aro closely tied to tno 
aolfloss assistance by tho USSR. Tho dolegation of the 
IcaSmyo? Sciences CPR to the USSR in 1953.and the delegation 
o? the^Aoademy of Sciences USSR to tho CPR in 1955 had laid 
by thoir friendly mutual visits, tho foundations for fruitful 
mutual collaboration, Tho signing of the Agreemont on tho 
Joint Conduct of Principal Researches m tho Field of Scionco 
and Technology in 1958 had unlocked still broador prospects 
JSr an oSniSoral Sd close scientific collaboration between 
both countries. Soviet specialists have not only provided 
tho Institute of Goophysics, Academy of Sciences CPR, with 
considerable assistance in drafting its 12-Year Plan of tho 
Development of Scionco and in roaring new cadros but thoy 



also havo participated vigorously in various activities of 
tho Institute, especially in goophysical prospecting» The 
Institute of the Physics of tho Earth imeni 0» Yu, Shmidt, 
Acadomy of Sciencos USSR, tho Instituto of the Physics of 
tho Atmosphoro, Academy of Scioncos USSR, tho institute of^ 
Applied Geophysics, Acadomy of Scioncos USSR, and the Insti- 
tute of Building Materials and Structures under tho Ministry 
of Construction Armonian SSR, havo opportunely shared with 
us tho results of their researches, and havo presontod blue- 
prints and models of now instruments as well. Tho understand- 
ing botwoon tho two acadomios of scioncos as to tho joint 
conduct of scientific research in tho fiold of geophysics is 
to a still greater extent conductive to mutual visits and 
exchange of oxperionco between tho goophysicists of both 
countries» Now tho scientists of China are in direct contact 
with tho goophysicists of tho Acadomy of Scioncos USSR, 
acadomios of sciences of tho Armenian, Georgian, Tadzhik, 
Uzbok, Kazakh and KIrgiz union ropublics, as well as with 
scientists working in Soviet industry« 
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Fig, 3« Velocity of Zonal Natural Wind for Longi- 
tude 905 E in July and August 195°* 
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Fig. k> Velocity of Zonal Mnd In maters/second and 
Temperature (°C are denoted by broken line) 
for Longitude 120° E in July and August 1956. 
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Fig. 5 * Isobarlc Chart for the 7OO- 
Milllbar Surface,  Compiled 
on the Basis of Calculations 
Taking Account of Disturban- 
ces by the Tibetan Plateau 
and Rocky Mountains. 
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Fig. 6* Moan Annual Meridional Circulation 
in the Northern Hemisphere in 195° 
and Mean Annual. Situation of the 
Westerly Jet Streams? the double 
broken line refers to the mean 
position of fronts. 
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Fi;;. 7. Map of the Spice-, Lert of Strong B'-rt^cu-i.ks:; According to 
Historical Records Tor the Period from 1,000 3C to 1955 
1. X pointsi 2.  IX points; 3. VIII points] k.    VII 

points; 5- VI points. 
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