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SECTION I 

Introduction and Purpose 

Due to rugged terrain over eastern Asia, many pressures plotted on 
surface charts are doubtful and difficult to draw for on maps the scale 
of 1:20 million. Smoothing of the isobars is necessary in order to 
present a neat, professional looking product to weather central customers. 
However, the analyst should be familiar with certain recurx*ing synoptic 
features which have important meaning and present clues for future 
development, redevelopment, rerouting and movement. 

It is the purpose of this article to discuss these features and their 
importance as weather producers. Each of them will be given a name 
associated with its geographical origin. These nomenclatures help to 
create a coranon language among meteorologists which simplifies conversations 

Lows caused by adiabatic downslope across mountains are good evaluators 
of the strength of approaching impulses aloft. The lower the leeside 
pressures are, the stronger the impulse. By using aporoximately 60 meters 
equal to 8mb of summation dynamics, the strength value of the impulse can 
be approximated. These leeside lows will be referred to as heat lows in 
this article. 

Figure 1 is a geographical map showing the location of each of the 
important regions to be discussed. 

Figure 2 is a map showing storm tracks which influence the weather in 
Japan. Various weather regimes created in the Tokyo area are indicated 
on each storm track. A separate section is devoted to a discussion of 
these storm tracks. 

Figure 3 is a composite - fictitious surface chart showing the location 
of each of the features. It is not intended to imply that all of them 
occur simultaneously. The intent is to combine them into a single chart 
showing each one in ita favorite location or origin. 

Figure 4 ±r a summary map showing normal, alert, and "kick-off pressures, 
their relationships to Riming factors and resultant weather which will be 
discussed in subsequent sections. Normal pressure is defied as s press')-3 
which indicates that the particular feature has nothing to offer in the 
way of clues. For example; pressure too high in a low or too low in a high. 
Alert pressure is defined as a value which invites the forecaster to take 
a close look in that direction for an approaching impulse. Kickoff pressure 
is defined as a value which indicates that the inpulse has developed and 
is moving through. 
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SECTION 2 

Seasonal Storm Tracks 

Numerous storm tracks, dynamic splits In these storm tracks, and resultant by¬ 
product geographical storm track splits, oevelopments and redevelopments are 
experienced around the northern hend.sphere. Storms which develop and move across 
the Atlantic Ocean fall into two general categories as they approach Europe and 
Asia: (1) the storms which move northeastward through Iceland, into the Barents 
Sea, then southeastward through Asia and, (2) the middle latitude storms which 
move through the Mediterranean Sea as result of a dynamic divergent split in the 
westerlies aloft. These two basic storm tracks undergo many and various 
distortions and reroutings as they move across Asia, decided by their long wave 
peculiarities over specific geographical regions. The following paragraphs are 
devoted to a discussion of the many splits in these two basic storm tracks across 
Asia as they approach the Japanese Islands. 

Icelandic Storm Irack. Defined as those storms which move through Iceland 
and the Barents Sea then drop southeastward toward Mongolia and get rerouted a 
few degrees southward by the Mongolian Low. 

Siberian Stoim Track. Defined as those storms which move through Iceland 
and are routed northward through Spitsbergen and Franz Josef Land by a sharp 
amplitude long wave ridge, then drop southward toward the Sea of Japan and get 
rerouted a few degrees southward by the Chita and Lung Chiong Lows. 

Kunlun Mountains Storm Track. Defined as the mid-latitude split of the 
Mediterranean Storm Track which moves along the northern edge of the Kunlun 
Mountains toward the Yellow Sea and East China Sea. 

Mediterranean Storm Track. Defined as the southern split of Atlantic Storms 
which move through the Mediterranean Sea, across Asia into the Kirghiz Steppes 
where it gets rerouted along one of the three split tracks. 

Himalayan Storm Track. Defined as the split in the Mediterranean Storm Track 
caused by geographical distortions of the upper air wind flow by the mountainous 
terrain to the west of the plateau of Tibet. 

Scuthem Storm Track (of the Westerlies). Defined as the secondary split of 
the Medlterrar m Storm Track caused by the natural tendency of meteorological 
impulses to st .i an oceanic source of moisture. This occurs along the coast of 
Iran and Pakistan, through the Red Sea and the Persian Gulf, along the Arabian 
Sea coast of India into the Bay of Bengal. 

Yellow Sea - Shanghai - Formosa Storm Tracks. Defined as dynamic by-products 
of the numerous splits in storm track impulses which move across Asia. Each of 
these individual tracks and their peculiarities are discussed in another section. 

Winter Tropical Low Track. Due to the seasonal suppression southward of the 
Intertropical Zone of Convergence in winter, rare tropical stones develop near the 
Equator and move westward through the Celebes and Sulu Seas across the southern 
portion of the south China Sea through the Gulf of Siam across the Malay Peninsula 
and Andaman Sea into the Bay of Bengal. Here they get caught in the upper wester¬ 
lies of the southern storm track and are rerouted northeastward toward east Pakistan 
and Eastern India. Here the middle level moisture is advected across the mountains 
of Burma into southern China producing the overrunning mechanism for precipitation 
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patterns and resultant frontogenesls along the boundary between wet and 
dry air near the coast of China bordering the South China Sea. 

An illustrative chart, Figure 2, showing all these storm tracks and 
various weather regimes produced by each one in the Tokyo area is included 
in this article. 

SECTION 3 

Yellow Sea - Shanghai - Formosa Lows 

The most important of the recurring synoptic features which influence 
the weather over Japan are the lows which develop along the coast of China 
near the Yellow and East China Seas. There are three distinct storm 
development areas and they will be named Yellow Sea, Shanghai, and Formosa 
Lows. The three names are necessary because the future track and associ¬ 
ated weather regime is different for each one. The object is to establish 
a common language between individuals as well as different detachments 
such that, when one forecaster tells another forecaster over the telecon 
that he thinks a Shanghai Low (for example) is developing, automatically 
a particular weather regime is plugged into his thinking and the con¬ 
versation gets started on equal grounds. 

Yellow Sea Low. The Yellow Sea Low develops near the Yellow Sea in 
the area-üeíwéeñ“Shanghai and Osan and tracks on a course which takes it 
over Korea, through the Sea of Japan and across northern Japan. Over 
central and southern Japan, strong gusty surface winds are produced, with 
little precipitation, usually of the showery type. These lows, which 
track through the Sea of Japan, and deepen are the producers of the dust 
storms in the Tokyo area during the dusty season (late February to late 
April), The speed of movement is erratic and depends upon the movement 
of features aloft and the long wave pattern. An initial approximation 
of the maximum gust in the Kunto Plains can be obtained when the central 
pressure of the low is known while it is stil’ in the Yellow Sea, lhe 
following three rules can be used as a guide; If the pressure is greater 
than lOOomb, the gusts will be less than 1+Okts. 1000-1008mb produces 
gusts ¿O-bOkts. Less than lOOOmb produces gusts greater than 60kts, 
Maximum gusts will be realized if the timing is such that the low moves 
tl.rough the Sea of Japan during daylight hours rather than at night. 
Hotting a maximum wind chart for stations in Jaran on which the strong¬ 
est wind in the lower 9000ft, is entered givt-c uother approximation. 
Watch Mt. Fuji's wind and use it as a guide. The direction of the winds 
is always southerly. 

Figure 5 shows a January pattern in which a strong cold front is 
moving through China. The low shown over China developed as a heat low 
in the Province of Honan in advance of the frontal system, then took over 
as the main low after a dynamic injection aloft. 

Figure b shows the same low 2l\. hours later and its average speed and 
direction of movement. Note the amount of deepening. Note also the high 
cell southeast of Tokyo which is a co-producer of the tight pressure 
gradient necessary for development of the strong winds, 

.Shanghai Low. The most important of the precipitation producers over 
southern and central Japan are the low:¡ which develop near Shanghai. 
These lows track eastward on a course which takes them along the southern 



coast of Japan. The main low center may sometimes track toward the Sea of Japan, 
but when it does, invariably a secondary low develops to the south of the islands 
near Shikoku and they move along as a double-eye system till they r..erge in the 
Pacific to the east of Honshu. The Shanghai Low often develops to the north of 
an old stagnating frontal system and a resurfacing process causes associated 
frontogenesis to occur while the old front frontolyzes. 

Figure 7 shows a January Shanghai Low having developed and starting to move 
eastward. 

Figure 8 shows the same low 36 hours later. Its track and average speed and 
direction of movement are indicated. The rapid deepening is evidenced by the drop 
in central pressure from 1019mb to 980mb. 

The Formosa Low. The Formosa Low develops near the Island of Formosa 
(Taiwan) as a wave on a stationary but active frontal system. These Formosa 
Lows have two tracks. One takes them on a course northeastward toward Japan 
and is normally a heavy precipitation producer in the Tokyo area. Sometimes 
these lows pass close to Tokyo and are sufficiently deep but produce little 
precipitation in the Kanto Plains. This is caused by a tight packing of the 
mean isotherms to the south such that isentropic steepening occurs too far south 
and provides a protective barrier. The other track takes them on a course east¬ 
ward such that they pass south of 300 latitude and produce little precipitation 
over Japan. These lows move with a speed much faster than the Yellow Sea and 
Shanghai Lows. 

Figure 9 shows a February Formosa Low in the developing stage. Figure 10 
shows the same low 24 hours later moving along its northeast storm track. 
Direction and speed of movement are indicated. Note the rapid deepening from 
1015mb to 99^. 

Figure 11 shows a January Formosa Low developing. Figure 12 shows the same 
low 36 hours later and its direction and speed of movement. Note that the rate 
of deepening is much less than in the case of the northeast track and the speed 
of movement is faster. 

Summary. The distinguishing peculiarities of these three lows are: 

The Yellow Sea Low produces a variety of weather elements over Japan including 
snow, rain, thunderstorms, gusty winds, and dust storms in Tokyo during the dusty 
season. 

The Shanghai Low invariably produces heavy precipitation over Japan whether 
it is a single center or double-eye system, unless, under the influence of 
strong zonal flow, rapid movement with neutral advection prevent it from 
deepening until it gets well to the east of the islands. 

The Formosa Low may or may not produce heavy precipitation over Japan 
depending upon its storm track. It is the fastest moving of the three. 

- 5 - 



SECTION 4 

Oshiraa Low 

Autumn ^ahlma Low, In autumn, when Shanghai Lows first start to de¬ 
velop iFter the summer recess, precipitation is forecast to begin in the 
Toxcyo area based on the progged movement of the Shanghai Low and the ap¬ 
proximate time it crosses near 30°N and 135°E. Oftentimes a low will 
develop near the island of Oshima (47-675, 50 miles south of Tokyo) well 
in advance of the approaching Shanghai Low, The Oshima Low causes the 
precipitation to begin many hours earlier than expected. This low is 
caused by the development of a low level jet blowing from the south over 
the island of Hachijojima. The best advance clues are supplied by the 
hint of a wave developing in the Oshima area on the 850mb chart at the 
time the Shanghai Low is near 125°E. When development of an Oshima Low 
is indicated, precipitation should be forecast to begin in the Tokyo area 
approximately 12-18 hours after the Shanghai Low reaches 125ÖE. The low 
level jet is a climatological autumn feature caused by increased thermal 
packing between the fresh cool air coming off the continent and the stale 
hot oceanic air which is reluctant to five up its temperature rapidly. 

Ship Tango should be monitored for what clues it can supply. A strong 
southeasterly wind at Tango when the overall synoptic pattern is estab¬ 
lishing itself as favorable, indicates the tightening of the gradient to 
the south and possible cyclogenesis. 

Figure 13 for 0600Z, 1 October 1966, shows an October Shanghai Low 
near 12^°E. Figure 14, 24 hours later, shows the old stagnating Shanghai 
Low and an Oshima Low having developed. Rain and thunder are being report¬ 
ed in the Tokyo area. Precipitation began around 18-21Z. Figure 15 is 
an 850mb chart for 0000Z, 1 October 1966. Note the long distance between 
the surface position and the 850mb position of the Shanghai Low. Note the 
very light circulation around the low near Oshima, Figure 16 for 020000Z 
shows the old stagnating Shanghai Low and the stronger circulation around 
the Oshima Low. Note the low level jet over Hachijojima as indicated by 
the 35kt wind. 

Late Winter - Early Spring Oshima Low. In late winter and spring, a 
variety of weather elements are associated with the Yellow Sea Lows. 

Figure 17 shows a late February Yellow Sea Low developing. Figure 
18 shows the same system 36 hours later with the front approaching the 
Tokyo area. Southerly wind gusts up to 50kts were occurring in the 
Kanto Plains at the time of this chart. The front passed Tokyo at 23IIOOZ 
bringing overcast skies and occasional very light rain. Figure 19, 12 
hours later, shows an Oshima Low having developed, and continuous precipi¬ 
tation has begun along the coast. Continuous rain began in lokyo at 

240OOOZ and continued until 250000Z. Overcast skies with low ceilings 
and occasional very light drizzle prevailed until 271200Z, a total of 
96 hours of continuous bad flying weather. 

The slope of the 700mb trough associated with this type Yellow Sea 
low is the tipoff to the development of the Oshima Low which produces 
the post-frontal bad weather pattern. Figure 20 shows the relative 
dos itions of the 700mb trough at 230OOOZ and the surface front at 2306OIZ. 
L' ipui’e 21 shows the 710mb chart at 231200Z, the time of fropa in the 
Tokyo arpa and the surface front 6 hours later whe" the Oshima Low de¬ 
velo; ed. If, at the time of frontal passage In the Tokyo area, the 7C0mb 

-6- 



sti11 aouth of west as far west as Mosulpo (47-10?) and Osan 
(47-12¿), odds are in favor of development of a post-frontal Oshima Low 
due to the flow aloft being parallel to the surface front. 

Forecasting delayed or instantaneous 
frontal precipitation in the Tokyo area 
of pre-frontal moisture available. This 
nephanalysis. If skies are almost clear 
delayed beginning of continuous precipit 
layered clouds and isolated showers are 
instantaneous beginning of continuous pr 
is dictated. 

beginning of continuous post- 
is directly related to the amount 
can be determined by a simple 
ahead of the approaching front, 

ation is indicated. If multi- 
reported in the warm sector, 
ecipitation after frontal passage 

A long range (72-84 hours) clue that the long wave pattern is posi¬ 
tioned such that this post-frontal pattern will occur is supplied by the 
value ol the Takla Makan Lesert Low "kick-off" pressure. In February 
through April, if the Takla hakan Low has a pressure in the 1004-1012mb 
bracket, it is suggested that impulses will move along the aunlun ..ount- 
ains Storm mack and develop a Yellow Sea Low with a hesultant Post¬ 
frontal Oshima Low. 

section 5 

The Kanto Low 

a re- The Kanto Low develops in the Tokyo area as a leeside feature as 
suit of adiabatic downslope over the Japan Alps to the northwest. 

the range of hills oriented north-south located to the west 
Flalns are specifically responsible for the local turning 

efiect which causes the winds associated with the nanto Low to always8 
of.the south* The Kanto Low normally develops mound noontime 

when diurnal pressure falls set in. Exaggerated diurnal pressure falls 
normally accompany the Kanto Low, Forecasting the development of a 
Konto Low with southerly winds on a day when surface isobars Indicate 
northerly flow is directly related to the isobaric orientation. The 
normal direction of northerly winas in the Tokyo area is 340° to 020°. 
Alien surface isobars are oriented within this range of direction, norther¬ 
ly winds can be expected and will gust in proportion to the pressure 
gradient between Choshi Point and Wajima (omb gradient produces gusts 
a4?Yeu^0kts^ * If the lsobaric orientation is east of 020 , the winds 
will be northeasterly, usually not very strong. If the isobaric orienta¬ 
tion is west of 340 , a Kanto Low should be anticipated and the speed of 
the gusts is directly related to the isobaric gradient, Kanto Low pro¬ 
duced winas rarely exceed ^5kts unless an impulse is approaching from 
one wes t # * 

tlia moat important occurrences of the Ka 
with spring and summer thunderstorms in the Kanto 

.0 Low is associated 

?!?0WSA?han*hai IjOW aPProaching, and an activo atctWmrv fronça long 
the southern coast, 

, for -ltíno - March 19Lf>. shows the Shanghai Low having 

oVr«dthA Sn eí!3í U£e 13 hours later and 
oho vs the Shanghai Low having moved rapidly northeastwaro, an Oshima Low 
nas aeveloped on the frontn.l system and a Knnto Heat Low has developed! 
figure ¿5 is a morning 3L)mb chnrt. >'ipure ¿6 is a 5')Omb chart 12 hours 
later; the minus figures are the 12-hour temperature changes. Note the 
amount of cooling. Thunderstorms were reuorted in the Konto Plains late 
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ínní aííern00n' 27 is a skew-T diagram for Tateno (Í4.7-6Í16) for 
0000¿ ( temperature and dewpoint solid) and 1200Z (temperature and dew¬ 
point cashed). Thunderstorms are not obvious according to this sounding 
because of the apparent lack of convective instability. This unusual g 
case was chosen in order to emphasize the amount of moisture wMch cL 
be advected into the Tokyo area by the Kanto Low. 

l’Ialnrïn^rl^Mmrarer088“"® po3t-frontal thunderstorms In the Kanto 

and ¿int P?33 Ch0shl Point <«-61+8) between mldnlf-ht 
and nine o'clock in the morning, preferably nearer to six o'clock. 

<spr«dTîêss°thanT6°C)? “3t C0nt3ln a'°0Ut 10’000ft uf mol8ture 

a zero index)111101118 at Tateno must be convectively unstable (or at least 

1+. ihe 050mb winds over southern Honshu must be from a westerly direc- 
t.ion# * 

l. llie 700mb and S^Omb troughs must be lagging behind far enough to 
not scoop the moisture out before low love]. h0<,.+,in<y occurs. ^ 

6. Timing of the thunderstorms is based on the time of passage of 
the 7f)0mb trough. 

7. This type of thunderstorm occurs when the 500mb long wave trough 
is positioned near 130°L to 135°E. 6 ^ougn 

The morning forecaster can successfully forecast the maximum tempera¬ 
ture when this pattern is evident by adding 2°C to the 1200Z 850mb 
temperature at Tateno and lowering it dry adiabatically to the surface. 
Lower the 050mb dewpoint moist adiabatically to the surface and approxi¬ 
mate the average mixing ratio in the lower lOOmb. Compute the wet bulb 
temperature at ^OOmb. Lift the lower lOOmb to saturation and then along 
the moist adiabats to 500mb to get an idea of potential convective in- 
stability. Scan all hourly weather observations and checkerboards to see 
if early morning showers or thunderstorms are occurring over western 
Honshu under the cold trough aloft. If clues point to possible thunder¬ 
storm development, a forecast such as "isolated" thunderstorms over the 
mountains this afternoon" should be issued in the morning. This allows 
the aay forecaster ; ^ evaluate t?" ■ 0000Z cuta and go either way he wants, 

Thunderstorms may accompany the passage of the low when the following 
prerequisites are met: 

1. The low must pass during the afternoon allowing maximum low level 
The trough aloft should be nearly vertical. 

The 0000Z Tateno sounding must indicate potential middle level 
thunoerstorms by being convectively unstable from the point of over¬ 
running up. 

3. The wet bulb potential temperature along the unstable portion of 
the lapse rate must be 1I|0C or greater. 



4. The base of the overrunning must be below 700mb, and the lower the better. 

5. This type of thunderstorm occurs when the 500mb long wave trough is located 
near 120¾ to 125¾. 

Figure 28 shows a Shanghai Low passing along the coast at 0600Z, 18 March 196?. 
Figure 29 is a Skew-T diagram for OOOOZ (temperature and dewpoint solid) and 1200Z 
(temperature and dewpoint dashed), 18 March I967, Thunderstorms began at Fuchu in 
the middle of the afternoon just before the time of the surface chart. 

Figure 30 is an OOOOZ sounding for Tateno on 5 June 1967. This is a very 
unstable sounding when subjected to a strong lifting mechanism, A 500mb trough 
passed through late that afternoon and produced gusts to 56kts and golfball size 
hail up to six inches deep. One method of analyzing this sounding is given below: 

1. Compute the average mixing ratio in the lower lOOmb. 

2. Forecast maximum temperature by adding 2°C to the SpOmb temperature and 
lower dry adiabatically to the surface. 

3. Lift the driest point on the sounding between Ö50mb and óOOmb to its LCL. 

4. Lift the midpoint of the lower lOOmb to saturation, then upward moist 
adiabatically to the LCL of the dry point. 

5. Read the temperature difference between the two lifted parcels at this 
altitude to obtain the convective instability index (CII). This level was named 
the "hail conception altitude" in a previous article written by this author. 

6. The CII in this case is minus 10 and indicates a very unstable air mass but 
must be subjected to a triggering mechanism in order to realize its full potential. 

SECnON 6 

The Honshu Front 

During the transition seasons of autumn, late winter and spring when the jet 
stream and associated thermal packing aloft fluctuate northward and southward over 
the Japanese Islands, complex surfacr frontal patterns are generated which require 
a thorough evaluation of all charts available in order to present an analysis that 
accounts for the variable weather elements produced. One of these complicated 
synoptic features involves the natural frontogenetic zone which exists along the 
southern coast of Japan from Kyushu through the Tokyo area between the coastal 
stations and Hachijojima which has been named the Honshu Front. 

The Honshu Front is a very important feature which influences the weather in 
the Tokyo area. It frequently becomes active in advance of Shanghai and Yellow 
Sea Lows and causes precipitation to begin sooner than anticipated, much in the 
same way as the autumn Oshima Low, 
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ï? îïsrîf rrL^Lrr-r8 lines are tightly packed th« TnWn or. area an“ tile 60 meters iso- 

cloudy ckles and^Ser^íng preclplUUon adr wlth 
north of the Tokyo area anrigfho Aniïftl ; .If ^80 “eter line is 
the Honshu Front wiïî becSme a waîm f^nt fre ^oaely Packed, 
Sea L°w and pass to the north of the Kanto^lainrSith^artl^cloudy10” 

thï LI Warm gUSîy southerly wi^s. If the 5520 meter line Is t er 
the lokyo area, a borderline situation Is Indicated and "yes" or "no" 
passage depends upon the packing of the thickness lines versus the strenrth 

er?d^ntl A ra[lldly d«P«nl^ ïellow Sea ijw piSs ?oo^ 
thickness packing indicate warm frontal passage. A weak Yellow Sea Low 
th^soutít thickness Packin« indicate the front will remain stationary to 

In a case during which the warm front passes to the north with result¬ 
ant gusty surface winds, timing of the beginning of the gusty winds depends 
upon two parameters, the time of passage of the 700mb ridge line versus 
the time of aay the passage occurs. If the ridge passes through the Tokyo 
area during the day, gusts will oegin almost immediately thereafter. If 
the rioge passes during the night, gusts will begin within a couple of 
hours after sunrise. 

.igure 31 for 0600Z, 2k November 1966, shows a Shanghai Low ceveloping 
with frontogenesis introduced. The frontal system which has moved across ’ 
Asia is approaching from the northwest. The old tropical front to the 
south has begun to frontalize. The central pressure in the ïunnan Low 
has dropped to lOOlmb which is below the established seasonal "kick-off" 
value of lOOignb. A break-off high cell has developed near the north¬ 
eastern slopes of the Tibet Plateau. 

SECTION ? 

Chita-Lung Chiong Lows 

Chila Low. Of importance is the low cell which develops in the 
coal regions near the city of Chita (30-758) located near 52°N and ll¿/‘' ■ 
as a result of adiabatic cownslope over the Yablonovy Mountains in advance 
of winter storms which track along the Siberian Storm Track. When its 
central pressure is below 10l6mb and the 509mb flow is NNW to S .Lj, the 
presence of an impulse aloft strong enough to maintain Itself and bring 
troughlike surges of cold air to the Japanese Islands is indicated. These 
surges normally follow the "kick-off" pressure by 51^.-66 hours in Tokyo. 

^he Lung Chiong Low. A secondary üovnstream feature to the Chita Low 
is the"heat low and troughing which develop near the city of Lung Chiong 
(5^-745) near 47°N and 124°L as result of adiabatic downslope over the 
Great Khingan Mountains in advance of the Impulses which ¡nove through the 
Siberian Storm Track. This treughing causes surge-like breakthroughs of 
the cold air to the northwest and often produces associated cold fî’nnto- 
genesis as the Siberian Cold Front frontolyzes. The cola surge 'n 't-yo 
normally follows Development of the Lung Chiong Low by 3r>-](2 hours. the 
"kickoff" pressure is 10l6mb. 
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Figure 32 for lôOOZ, 3 January 196?, shows a low and frontal system 
moving along the Siberian Storm Track. Figure 33, I8OOZ, ^ January 196?, 
shows the same frontal system and a Chita Low developing and absorbing 

iAnnSrJgTnal low w^ich has been divorced from the cold front. Figure 3I4., 
1ÖU0Z 5 January 1967, shows a Lung Chiong Low developing with frcntogenesis 
Introduced. A Shanghai Low is developing to the south along the same 
longitude. Figure 3!?, 1Ö00Z, 6 January 196?, shows the resultant move¬ 
ment of the Lung Chiong Low and Shanghai Low and their frontal trains. 
This is one of the exceptions to the general rule that Shanghai Lows 
produce heavy precipitation in Tokyo because mass momentum is directed 
toward the eastsoutheast with neutral thermal advection and little develop¬ 
ment of the Shanghai Low until it gets well to the east of Tokyo. 

A good general rule is that if an impulse aloft is approaching from 
the northwest at '.he same time an impulse approaching from the southwest 
lies near the same longitude, the northwesterly impulse will normally 
win the race to the Tokyo are* with resultant good weather after passage 
and very little precipitation prior to passage. 

Summary. The importance of the Chita and Lung Chiong Lows is that 
they define a long wave pattern which results in a cold regime over the 
Japanese Islands with a series of cold frontal passages from the north 
along the Siberian Storm Track. This is a dry pattern in the Tokyo area 
with gusty northerly surface winds and an occasional snow flurry accom¬ 
panying the passages. 

SECTION 8 

Mongolian Low 

The Mongolian Low develops in the area near i|6°N and 100°E caused by 
adiabatic downslope over the Altai Mountains when a strong impulse aloft 
approaches from the west travelling alohg the Icelandic Storm Track. In 
winter the central pressure may be as high as 1036mb when surrounded by 
extremely cold air and high pressures; but when the central pressure 
drops to below 10l6mb, an initial alert is sounded inviting attention to 
the west. In spring and summer the central pressure drops to below 
lOOOrab. Diurnal central pressure variations are very large a^l year 
round. 

The key stations in Mongolia are Tsagaan Olum (41j.-277), Bayan Ulaan 
Suma (4ÍÍ-282) and Arbay Heere (44-288). These stations should always be 
plotted and analyzed for on surface charts. 

The tracking of a low pressure center from Iceland through central 
Asia across the middle latitudes towards the Sea of Japan heralds the 
approach of an impulse aloft which frequently dips far enough south to 
furnish i,he triggering mechanism necessary for development of a low near 
the Yellow and East China Seas. Close monitoring of the Mongolian Low 
and its central pressure provides clues for long range forecasting of 
development of these lows. 

Figures 36 and 37 show a February Mongolian Low. Its central pressure 
is 996mb on Figure 36 and is accompanied by an Icelandic Storm Track 
'synoptic low with a double center. On Figure 37 the Mongolian Low has 
received an injection aloft and has absorbed the synoptic low and has be¬ 
come the dominating feature. The Honan Low has begun to develop. 
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ca3t5F^S,,l,/^Uíate deP1\t<lon °r the Mongolian Low provides the fore- 
caster with clues to approaching impulses moving along the Icelander 
Track which may be future developers of the ielfow Sef and sL^ai Lows 
Preliminary lor,,- ran^e flpures have been developed and will bt dlsorased' 

P^Lire“'”«?^ ?minrTo?Se t0 Prelate certain“moK !0?f- prcooureo wioh timing of eevelopmcni olf the east coast of Jhina. 

SECTION 9 

Takla Makan Desert Low - Kunlun Mountains Storm Track 

WaVe Pattern is such that a storm track is established 
through the Mediterranean Sea, these storms move eastward across the 
continent and become obscure until they reach the Takla Makan Desert. 
This desert low is initially a heat low caused by adiabatic downslope 
over Hange, until it begins to move eastward and tracks a- 
long 40 N latitude on the north side of the Kunlun Mountains until it 
reaches 100°E where it follows the flatlands and drops southeastward into 
whe province of Honan and then into the Yellow or East China Sea. Here 
It may deepen and move out as a Yellow Sea or Shanghai' Low. 

Careful analysis of the surface isallobars and scrutiny of auxiliary 
charts is required in order to accurately follow one of these lows across 
and through the Kunlun Mountains Storm Track. Ideal circulation is rare 

?£U?tai£ and vailey breezes, but when circulation is present, 
it is definite that a future storm will develop. These lows move east¬ 
ward at ¿5-30kts until they recurve near Japan where they deepen and often 
0 c elôPâX 8 » 

chanT1?g1kfi?g^to1ti0nS4.wre (51-ÖE6), Yar Tung Ku (51-Ö39) and Char- 
chan (51-Ü55) along the southern border of the Takla Makan Desert and the 
northern edge of the Kunlun Mountains. 

The importance of the Takla Makan Desert Low is to provide long range 
ciues to the future development of the lows in the Yellow and east China 

KlcÍc-°íf pressures vary from year to year depending on the 
eather regime as dictated b" the long wave pattern. In some years the 

February-March "kick-off pressure Ishpproxlmately lOlanb” *ích s¿gpests 
that impulses will move along the Kunlun Mountains Storm Track and re- 
sul-antly produce a Yellow Sea Low followed probably by a post-frontal 

InJother Years, th3 Pebruary-April "kick-off" pressure is 
oe-tow lOGOmb and suggests that the Mediterranean Storm Track impulses are 

,and their energy is diverted southward along the Himalayan 
Storm Track and produce the Pormosa-Shanghai Lows, 

The difference in the two regimes as concerns the Tokyo area la fhnf 

Kanto^p^nTn 13 Pressure and a Yellow Sea LoS de^líps 
Kanto Ilains experiences pre-frontal duststorms and post-frontal pre¬ 
cipitation for extended periods. When below lOOOmb is the "ihaLt 

moderate t0 heavy pre¿ipitltiSn piecëdefthl pS?mosa^h^hal 
Lo s followed on occasion by afternoon thunderstorms after the middle of 
tochave exception to the lOOOmb regime is that it is possible 

inno Jell°w b°w deve]op when preceded by a Takla Kakan Low less 
than iOOOmb. Watch the Kunlun Mountains Storm Track closely especially 

aSe the YenSi'^fíorN^11, & Yell°W Sea LoW 13 indicated/chances 
raLeforeïn^ / L “í11 & Pressure les3 than lOOOmb and a long 

nge forecast of very strong winds in Tokyo can be issued. ’ 
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s rsw- 
isallobaric rise nattern ÏJ h™ V ? Sti11 accomPanied by an 
approaching impulse^ Note the Sentra^n^3 deve}°P1^g in advance of the 

rox.oWrs.M-v- SÄ-*- ?ffr8 

Figure Í|1 shows a 993m'' 'akla Fakan Low for w6 -0Z ^ Mamh icw a 

imni^ialso the 995mb Pressure in the Yunnan Low. This’means that^tronr 
impuises are passing through aloft. Figure [^2, ?2 hours later shows ? 

ther‘?akia Mak!SVLw ïu™sr. L°« and rapid filling of 

and producedkhaavyWrainhwithhrapid*clearing3afterward?^ TOlt7° ^ 

caat^-cl^onr:P^:^í“Pn i^^Lr^fi^“ ^ ■ 
st2rm Trac|c which may be future developers of the iellow Sea, 

aïe the vaLe0^0^ 0W3 ‘ rrhre® i^|Portart features to watch in analysis 
are the value of the oressure, wind circulation, and three-hour pressure 
tendencies from Khotan eastward along the slopes of the Kunlun Mountains 
ireliminary long range figures have been developed and will be discussed* 
in a later section. These fxgures attempt to correlate certain "kick-off" 
pressures with timing of development off the east coast of China In late 

ríf ^ “d “FT Sh°Uld be shol'n ln the ï“1» taKan ^aeri an? Urn? 
high? SUre drops to below lOlhmb after pressurea have been conalatently 

3LCTI0N 10 

Honan Low 

A notable area of leeside troughing extends from Peking (5ii-5ll)(or 
Peiping) southward through the coal basins of the provinces of Honan and 
npeh. A heat low may appear anywhere in this area but U more common 

r .in Yang (53-990) located near 36°N and 114CL. This troughing is most 
V uent when a strong impulse aloft tracks eastward along the Kunlun 

nouruains otorm Track and produces strong westerly flow across the 
laxhangshin Hange resulting in adiabatic ocwnslope to the east of the 

rongolian'Low0«!!31'’ ^ Honan LoW often develops in association with the 

Le Ponan Low is more prominent during late winter and is an important 

(, . 1 r fPYftif?atU-S the Takla Kakan DeStírt Low associated w th develon- 
cTi vt.cj h ^0W F°ws ' The Honan Low is a temporary feature which 
the 3k?íkríff3nge clues Í0 timinR of development of these Yellow Sea Lows 
oimh S ? f ^r?ssure ^ late ’winter is below lOlhmb and drops ïo beloS' 

en Low formally follow,, the float appo.rAcf“ ? lI?4°W 
pressure is reached. ’ nours after the "kick-off 

Figures 5 and 6 show a winter low which was oririnallv n ■ 
KrrtPZ™ ?7"a?1C F" and P™du«d " Yellow Sea Low! ' !• Ipo?” LL^*3 
i-ich Honan Low in advance of a Takla Mekan Low. ' ^ shows 
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ACTION 11 

Yunnan Low 

Impulses which travel through Asia along the Himalayan and Southern 
Storm Track of the westerlies travel over regions of sparse and unreli¬ 
able upper air information which is often missing. The most important 
recurring heat low over southern China which givos warning of the approach 
and strength of these impulses develops in the province of Yunnan, When 
the approximate climatological and diurnal pressure variations in this 
low are known, the strength of the approaching impulse aloft can be esti¬ 
mated by comparison of the actual reported pressure with this d imatolop:!' 
cal pressure. 

The Yunnan Low is caused oy adiabatic downslope over the mountains in 
Burma of air originating in the Bay of Bengal. It is a semipermanent 
feature located near and 100°E which disappears for short periods of 
time during the winter under the influence of cold surges from the north 
and northeast. The normal central pressure in winter is approximately 
lOlipnb which lowers gradually during spring to near lOOOmb, It becomes 
obscure and meaningless in summer due to widespread low pressures over all 
of southern China. The normal pressure in autumn is lOOomb, 

The two key stations in the Yunnan Low are Lintsang (56-951) and 
Yuanmao (56-763). These two stations should be plotted on and analyzed 
for on all surface charts. This heat low is an Important feature associ¬ 
ated with development of Yellow Sea, Shanghai and Formosa Lows, 

Examples of the Yunnan Low can be seen on numerous charts throughout 
this series. 

SECTION 12 

Sea of Okhotsk Low 

In autumn and winter it is often possible to analyze a stationary 
low in the Sea of Okhotsk, both on the surface chart and the 500mb chart 
Normaliy this is the anchor point indicating that the long wave trough 
position is along 150 E, As long as this low is evident, and impulses 
are tracking through the northern storm tracks, a dry season is indi¬ 
cated. Wien strong impulses are moving through the central and southern 
storm tracks during the cold season and the Okhotsk Low is present, 
future development of Shanghai and Formosa Lows is abetted by the capa¬ 
bility of the Okhotsk Low to join forces with the southern storm and 
retrograde by replacement the long wave trough temporarily on a north¬ 
east to southwest orientation. 

d?mlnatlon by the Verkhoyansk High indicates a break m this 
particular long wave pattern. The Verkhoyansk High shoves the Okhotsk 
Low to the oast of the Kamchatka Peninsula. 

Figures 33> 3U and 35 show a stationary low in the sea of Okhot:; 
in Janaary. Note the absense of the Verkhoyansk High. Under this rn r 

!?0vins alor?g the Siberian Storm Track and 
time low. temPereture records were set in Japan. Under split 

St litt0C^sJ;nai Shanghai Low is triggered as shown in Figure 
out little precipitation occurs, 34 
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SECTION 13 

Forecasting Development and Movement of Yellow Sea-Shanghal-Formns» T.ou« 

For every recurring synoptic feature there is an upstream anchor point which 
furnishes the necessary clues for future development if it can be found. A 
preliminary study has disclosed that the principal anchor point for development 
of the Shanghai and Formosa Lows is the heat low of Yunnan. It also precedes 
development of Yellow Sea Lows on occasion. The normal pressure in the Yunnan 
Low in winter is approximately 10l4mb. When this central pressure drops to below 
I0l¿mb an initial alert is sounded and when the pressure drops to below lOOikb 
(kick-off) a Shanghai, Formosa or Yellow Sea Low is in the process of developing. 
í"kick-off" pressure as compared to the normal of 
I0l4mb is that the difference is a surface reflection of some dynamic feature 
aloft equivalent to approximately 45 meters of 500mb height falls, thickness 
rises, stratospheric fluctuations, etc. This impulse may not be detectable on 
constant pressure charts due to scarcity and lack of reliability of upper air 

Wuat\ íheJ!¡dCk:£f" pressure dr°Ps gradually from 1008mb in winter 
íniíí??15 ^ 1000mb in The 1 assure drops from 
1014mb in winter to I008mb in March to below lOOOmb uy April, in autumn the 
normal pressure is lOlOmb and the "kick-off" pressure is I006mb. The average lag 
time between the time the Yunnan Low drops to a couple of millibars below its 
normal pressure and tne time of development of Shanghai, Formosa or Yellow Sea 
Lows is 18-30 hours. 

, ^Portant provider of short »ange clues to development of Yellow Sea Lows 
is the Honan Low which is usually developed by the influence of approaching 
Mongolian or Takla Makan Desert Lows. An average lag time of 12-24 hours between 
the time the Honan Low drops to a couple of millibars below its normal pressure of 
lOlomb in winter, lOlOmb in March-April and 1004mb in April-May-June and the time' 
of development of a Yellow Sea Low has been computed. The Honan Low is sometimes 
associated with Shanghai and Formosa Lows but is more important and reliable with 
Yellow Sea Lows. 

-n important provider of long range civ ; to development of Yellow Sea 
-hanghai or Formosa Lows is the Mongolian . v when impulses are moving along the 
Icelandic Storm .rack. An average lag time of ^-60 hours between first appearance 
of the Mongolian Low and development of a Yellow Sea. Shanghai or Formosa Low has " 
been computed using the following qualifications: 

1. That the Mongolian Low first appears 12 hours prior to the arrival of the 
impulse from the northwest travelling on the Icelandic Storm Track. 

at a^p^o^yJoTSa? L°“ ^ doninatinS ^ ^ eastward 

be^ÄolÄ.70 ^ of the Yellow Sea. or 

The Mongolian Low is most often associated with the Yellow Sea I nw nairt 
with the Shanghai Low and leant of all with the Formosa UwT ' °3t 

all threeawKoí‘™tI>e=r? L°“ ‘T'“” ^ ranE° «I«* to development of 
fi1 f the China coast- cornetines the iinpulses a1 oft which produce 

e Takla Ka/an Oc'sort Low travel eastward along the Kunlun Mountains Stom Track 
whale at other tiaes , h,,, travel southeastward along the nimala;:aí "íom Track? 
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An average lag tine of 72-84 hours between first appearance of the Takla Makan 
Desert Low and development of the fellow Sea, Shanghai and Formosa Lows nas been 
computed using the following quad ifications: 

1. The Takla Makan Desert Low first appears 12 hours prior to arrival of the 
impulse aloft travelling along the Mediterranean Storm Track. 

2. The "kick-off" pressure is above 1004mb. 

3. ihe Takla Makan Low then moves eastward at an average speed of 25 to 30kts, 

4. An average lag figure of '(6-72 hours has been computed for those seasons 
in which the "kick-off" pressure is below lOOOrnb, 

A prerequisite is a well developed precipitation pattern over southeastern 
China east of the Yunnan Low which indicates overrunning and isentropic upslope 
which contribute to general pressure falls over the entire area. Cyclogenesis is 
encouraged under the influence of an impul.se aloft approaching from the west 
colliding with strong southerly flow in the low levels near the east China Sea. 

Timing and placing of the Yellow Sea. Shangliai and Formosa Lows on prog charts 
is a direct function of prognosis of 500mb height fall centers approaching from the 
west. When potential development is indicated, actual subtractions, station by 
station, of the 500mb heights must be made in order to detect small magnitude 
centers which are capable of producing the triggering mechanism. Actual subtractions 
are necessary in order to pinpoint the position cf the centers such that good 
continuity can bo established, and to compensate for smoothing of contours on 
analysis which leads to inaccuracies in graphical computations. Future speed and 
direction of movement depend upon movement and changes in intensity and amplitude 
of the associated impulses aloft. Upper air progs must be accurate if they are 
going to help in placing the surface lows. However, normally the intensification 
is indicated by the surface and auxiliary charts which require adjustments of the 
upper air progs. 

Figure ? shows a January Shanghai Low developing. A Yunnan Low with central 
pressure of lOlOmb developed 36 hours prior to this chart and sounded an alert. 
Figure 8 shows the development of a downrush high pressure cell to the rear of the 
Shanghai Low. 

Figures 9 and 10 show the development of a Formosa Low which tracked north¬ 
eastward through the Tokyo area. Clues for this direction of movement are furnished 
by the deep low over Russia which is indicative of the position of a long wave or 
strong short wave trough near that longitude which in turn means southwesterly flow 
over Japan. Note also that the central pressure in the Yunnan Low is less than its 
"kick-off" pressure of 1008mb which means that the Formosa Low is ready to move out. 
Note also the cutoff high to the rear of the developing Formosa Low which is 
indicative of strong cold downrush behind a short wave trough aloft which means 
that a sharpening of the ampxitude is occurring, resulting in more southerly winds 
in advance of the trough. 

Figures 11 and 12 show the development of a Fonaosa Low which tracked eastward. 
Note in this case that an intense high cell is located over Russia whereas, in the 
above paragraph, a low was located near this longitude. The high indicates t.ie 
presence of a long wave ridge near that longitude which means that large scale 
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momentum aloft is directed more eastward and northwesterly flow aloft orevails over 

^u?Xarea' downrush hlgh is lime c¿ngrr ^ 

SECTION 14 

Verkhoyansk - Bodaybo - Dzindzilk Hip¡h.s 

„ , long hour3 of darkness and extensive periods of radiation over vast 
cold land masses, many regions of Asia are favorite high pressure nroducers in 
winter. Due to their method of reduction to sea levei; iny ^LïSrpressïres 

^ aM ?iffloult t0 d™ i"- îh«™ «e ihr« notable area, o? 
stagnating winter high pressure cells which will be discussed here Thev are 
predominantly cold weather features which disappear and lose their importance in 
summer. The main importance of their existence ard depiction on suSe 

äoc^^SaÄrt”^^-81“08" 01“ t0 - íbs»"S 

Verkhoyansk Hi^h. ïlx; Verkhoyansk High is a semi-permanent feature located 

Chersskiv^oîntfins^h^3^ (24"266) f the ne^ the Verkhoyansk and 
Ohersskiy Mountains, which disappears for short periods of time when stronv 
impuleea travel through the Siberian Storm Track. Its presence Scates fhat 
a storm is not moving along the Siberian Storm Track. 

the Th® Bodaybo High cell is a semi-permanent feature located in 
the cold mountain regions to the northeast of Lake Baykal, which disannears for 
ehort period, of tis» under influence of strong impulseTiraveHi^ 
Siberian or Icelandic Storm Tracks. Under stagnant conditions aloft when the 
Verkhoyansk ana Dzindzilk Highs are also intense, the center of a smoothed hi*h 

P?îtern my be Shown when the central value of the Bodaybo High is the 
largest. Its presence indicates the presence of a block to the two northern 
storm tracks. The key station is Bodaybo (30-253), 

MmtnT^r^èr ¡r^fr' The Dzind2lilk Hißh is a serai-permanent feature of the Savan 

SiîeuS/aîâv S°rt peri0dS °f time ^91, i^l^ence of impulses 
a Icelandic “torn Track. When the Dzindzilk Hieh is th#* 

Îc5^d^ieatr • ÍVf 8U8geSted that ston“ =“ -° IC“»™ üäg tte 
SibeHÍn%+t0rmTTraSk bUD mUSt either travel along the southernmost or^he 

^torm Pressures at Dzindzilk have been related to snow oattems 
th^hLÄ0 ar!a iin se®tion of this article. The Dzindzilk High^as 

oeu ln the northaro ^8^ 

KiguÄrsifÄX^t“ ^thraughoat twa 
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SECTION 15 

Takla Makan Hlp>h 

TaklaVÄ: sP^nß an^ fall it is possible to analyze a high in the 

LaltÍheM^hD^r*0“thU^ t 7 CAZl has “Ls 
producer. However its \cigîî« little significance as a weather 

1* a high in the TÍkla Maï^ "esert it is^uggeefta6dV?^i i^ui°!f f '"T 
app^ch^esThfT1“1 K0Untaln8 3t0rm ^acf^lhaVan^lipSîs'no^8 approach, these high pressures can fall very rapidly. 

Figures b, Ö 
Makan Lows which 

and 9 show Takla Maka 
preceded Yellow Sea, 

n Highs which have replaced Takla 
Shanghai and Formosa Lows. 

SECTION 16 

Downrush High 

^ *i!?0ther f£e(luently recurring feature Is the high cell vhich develons 
115 120^Ear Thls°v?? t?? fhanßhai or Formosa Lows near 25-30°N r.nd 
rfiL ïh« Ihl ceH is produced by downrush of cold dry air to the 
ZIV* 0L trough aloft* U^ally this high cell tra^s east! 
ard along 30 N but sometimes will stagnate in its region of origin 

The importance of the development of the downrush high is that it in¬ 
dicates r-^ence of air sufficiently dense to the rear of the trough 

eiSÍLiS changes and steer systems more north- 
^ndlCated on current analysis. Systems also deepen more 

rapidly when the cb wnrush high develops. 

T F1&?re 0 8Í0W3 a January downrush high cell to the rear of a Shanghai 
Low. Mgures 9 and 10 show a February downrush high behind a For-mosa6L?t, 

SECTION I? 

Tokyo Snow Pattern 

Ü0^^011 a Case study of a heavy snow pattern in the Tokvo area 

StormbTrackated t0 ^ Dzindzilk Hlgh» the Yunnan Low and the Himalayan 

Climatology suggests that substantial snowfall will occur in the Tokyo 
area approximately every three years and that severe snowstorms occur ap- 
proximately f.,very ten to fifteen years. This section is presented to 
show the synoptic pattern associated with the snowstorm <f 10-12 February 
1967 during which approximately sixteen inches of anew fell in the K&nto 
Plains with accumulations measured at ten to twelve inches. 

A hazardous driving condition existed during this storm and numerous 
treffic accidents were reported. It is important that the weather fore¬ 
cast be firmly worded during these storms to warn American personnel of 
this hazard. 

Drizzle and rain beran in 'iokyo at 0Ö0900Z with occasional periods of 
slush and continued until continuous snow began at u92100Z. Numerous 
waves oeveloped on the stationary Honshu Front along the southern coast 
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°A íhe/f°ntal structure associated with the sunrner Bai-U. 
Snow continued to fall until I2130OZ. 

shows the surface synoptic pattern at OÖOOOOZ, 9 hours be- 
liquid precipitation began and I4.5 hours before snow began. The nres- 

?nrthatvDzlndZílk l3 -1061^113 ^ Verkhoyansk reports 1037mb.8 The ir assure 
he Yunnan Low is 1007mb. A wave has developed near Kyushu and the 

high pressure ridge crosses Honshu near ^0°N. 

Figure 41+ is a 500mb chart for OÖOOOOZ showing a short wave trough 
moving along the Himalayan Suorm Track. ' K 

u-.a!'1??1'6 ^ ls a 500mb chart for O9OOOOZ showing many short wave wind 
shllt lines moving along the Takla Makan and Himalayan Storm Tracks. 

Figure 46 is a 24 hour 500mb height change chart for O900OOZ ansivred 
^or increments of height falls based on station by station subtractj ns. 
The total height change centers i. I . 

Figure 47 is a surface chart for 0Ö1Ö00Z, 27 hours before snow began. 
Note the numerous waves on the frontal system. The pressure at Dzindz'lk 
is 1070mb while Verkhoyansk reports 1036mb. The pressure in the Yunnan 
how is 1006mb. The high pressure ridge remains near 40°N. 

ls a surface chart for 0906OOZ. 
basically unchanged. The main features remain 

of the "big.picture" thermal gïadientT lndlCûtlng a tlghter Packing 

Figure 50 is an 850mb chart, for 0900007 N^t-A -mia v.4- 4.u 

packing near 'tou-vo Fipure 9hnw<j thermal 
apnroachin^ ^^yo. ^ 51 ho 3 the ö^0mb 2b hour temperature changes 

figure H2 is an 850mb chart for 091200Z 
zero change line passing through Tokyo. Figure 53 shows the 850mb 

08000ofUindicatIna'^hlph ^ dg'ctlon or jet stream at 
and upslope )“nthMfmrhgJ overrunning, strong southwesterly flow, 

representa tight diagonal thermal packing. ^ *let (^Skts) 

O^ISOOZ and 
Sä Ä'li ¿•'A'”1' 

end nfZth?sn^«?ti USnn5 “oqhs'itHatlve precipitation table at the 
end of this section, 0.9 inches of précipitable water is available 
Using the conversion to snow factor table, 9 inches of snowfall per 12 
hours Is indicated. However, accumulations reached only half this fiemre 
because of the warm ground. J-xgure 

Summary 'Die pro.;-nce of the Ozindzilk, Hodaybo and Verkhoyin sk Hichs 
indicates a blocking of any storms which attemot to move alono- the Ice¬ 
landic or iiberjan Storm Tracks. This leaves only the Takla Makan, 

-19- 



Himalayan and Southern Storm Tracks open. The pressure at Dzindzilk is 
the key to the presence of air sufficiently dense to continually surge 
further and further southward. The pressure in the Yunnan Low indicates 
that warm impulses aloft are moving through the Himalayan Storm Track. 
Somewhere, the two contrasting forces must collide. Climatological jet 
stream positions suggest this collision in the Tokyo area. 

Note that the pressure at Dzindzilk rose to above i060mb at the same 
time the Yunnan Low dropped to less than lOOÖmb. This occurred 9 hours 
before liquid precipitation regan and I4.5 hours before snow began. The 
pressure at DzindzlIk rose to 1070mb 27 hours before snow began. The 
pressure at Bodaybo rose to above lOfjOmb 3 hours before snow began. While 
these pressures were rising the Yunnan pressure continued to fall. Cor¬ 
relations are certain to exist between these various pressure gradients 
and refinements c0n be obtained by using such parameters as the 050mb 
temperature change cooling centers for timing factors. 

Heavy snow in the Tokyo area in iecember is rare. However, usually a 
few very light snow showers occur around Christmas time. These flurries 
are not important as a weather hazard but forecasting them merits a moral 
victory. It has been noted that when the pressure in the Dzindd. Ik or 
ßoaaybo High approaches lOÖOmb Tokyo will get its first snow flurry with 
ohe passage of the next 850mb temperature change cooling center. 

TABLE 1 
Précipitable Water Table 

TáBLü, 2 
Conversion to Snow Table 

©' TOTALS AMOUNT (in.) SFC TEMP. (F°) FACTOu 

72 
66 
60 
5ir 
li8 
k2 
36 
30 
26 
22 
18 

12.0 
9.0 
7.0 
5.0 
3.0 
2.0 
1.5 
1.0 
0.8 
0.6 
o.li 
0.2 

38 to 32 
31 to 26 
25 to 21 
20 to 16 
15 to 11 
10 to 00 

10 
11 
12 

25 

-22 ).06 
O.OI4. 
0.02 
0.01 

and 500mb levels. 

Instructions for using the tables. 

1, Compute the wet bulb potential temperature for the 850mb, 700mb 

(12 hours ). 

2. Add them together to get 9' totals. 

3. Enter table one to obtain quantitative amount of precipitation 
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in, t¿e1Lmpe%aCture0íangeHdur?ígrtm¿ée3nowrflÍ!0r ^ ^ ^ 

°f snowfalltMS rQCtor bv the of precipitation to get ln*e3 

3 EC'II ON 18 

to SEA Frontal Suryg« 

in the area near i|0°N and 
-fe cell on surface analysis 
unless aujcilljary charts indi- 

105¾ TOkr?tand “'l?461'. Pressures ,• 
It Is not < P®5311’1« to show a hi. 
^ is not important to show thie Mr n n — "* —anaxysis 
cate possible future movement wh 1 unless aujcilliary charts 
between the pressure However, there is a direct rLíof* 

through southeast Asia (SEApotentlal Ponetratloí southward 

fSV7°" T"', re}lable in *™lPawíg thealwe8Srôf Sí? St?tl?n “Wch has 
dicatft^ fv. autumn and winter a "kick-off" air 
ulcates the presence of al r> s.n1CK oli pressure of lOÇOmb In- 

n°síh?ôS i11 the »^ th^oîghloith^îeLam"36 ?0!^“6 the to'slrge 
10^?mb> then starts to fall, the front’w-m the pres3m,e peaks out 

Vietnam in the order of 20-35kts if ^ 111 produce ßusts in South 
Peak as high a* 1056mb, gust^ in’^o - hf Pressufe œntinues to rise to a 
bracket. The direction is nnntïî ‘ ,J;otnarn w111 be in the 

"kick-off" pressure is lOUlimb md the^«^^ In the normal 
the 35-50kts bracket is IQiiSmb in i +* i? pre33ure indicating gusts in 
1030mb at Chungnlng indicates the Sreseno«enïUaïy ant^ch a pressuro of 
cause frontal ïurgfs through Nor?n îi«?n«« °f f^ficiently dense to 
way through South Vietnam. Fronta/sníSpQ ^ wl1}1,not Penetrate all the 
begin in November and end in Februarv gTh throu^b “:>outh Vietnam normally 
the surface chart. February. They are difficult to follow on 

SLl-oSS EFiiiKH 
VieÂs0íe‘rheÂ1^ lnt0 «-«> 

1. The ''kick-off pressure at Chuugning for the appropriate season. 

2. The time of passage of a surface low in the Tokyo area. 

east^f^SOE^nlh^d^lelauS ^iTf^^ ^ Center ' - rHíiffô f oFft p n 9 f i n rr r\f* _ * -i ni s fttCtoi* can b© used in Ion 

centers from western Eurooe^ing aneaveítraPOlat^nF:r^00ob hftl?rht fal1 per day. aurore using an average speed of 10° of longitude 

r, 

ong 

.•Mr i ' VO 
North Vit. Luan i elationships state that, a frontal surre will * 

on occasions when all three prerequisites are sauïnêd. 

.-»■uwsrsÂK a a-swvar 
produced heavy rains at _i .y ■ ni,n., ae some places and 

wnungninp. The i 
surged through South Vietnam and 
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':;l 1 /i'Míta nt Cam Rhan Bay, 

nnnnv^oA^r 5Ü’k59 3hoW 8^0mb frontal positions for the period 
OOOOZ, 28 November 1966 to 0000Z 30 November I960. Figure 58 shovs the 
front near the 6°C isotherm. Figure 59 shows the front near the 11°C 
xsotherm. Figure 60 shows the front near the 15°C isotherm. These tran¬ 
sitional frontal jumps occurred repititiously during 1966-196?. Fipure 
oO shows the pcessures at Chungning at various times. 

SECTION 19 

Rainy Season in Tokyo (Bai-U) 

The Bai-U is so named because it comes at the time of year wher the 
plums are getting ripe and require a lot of rain to produce a bumper c?op 
The rainy season normally begins about the 5th to 15th of June and cont¬ 
re™ the 10îhuto 20th July* Sunshine is rare and the wea?Lr 
io generally muggy with frequent periods of drizzle and rain. Tropical 
storms rtcurving from the south and short wave Impulses aloft from the’ 

he!vyCrain.°CC 3h°rt perlods {le3s than hours) ^f moderate to 

The synoptic pattern associated with the Bai-U is a simple one Th« 

coaftCofCJapan3aSd%nONla3Í"Stati0naí'y frontal s^stem between the southern coast of Japan and 30°N. Numerous disorganized waves or ripples appear 
along the front due to paralleling southwesterly flow aloft. The 600mb 
chart shows a quasi-stationary long wave low near Korea which varies in 
location between 30°N and i;5°N and between 12(rE and 135°E. Short wave 
impulses drop into this low and cause it to alternately progress and 
retrograde. The short waves rotate around its periphery and finally be- 
hïï! a the stationary long wave low. Each of these short wives 
ïïm ?or.WHth t-0 ? £00mb height fall center which is the triggering mechan¬ 
ism for developing organized surface lows along the quasi-stationary 
frontal system. A surface high exists to the east of the Japanese Islands. Y 

t0 ^Shtenlng of the diagonal and horizontal thermal gradient 

above J 8 a Sh°rt WaVeS’ 700mb Winds incr’«ase rapidly to 
above i^Okts and 500mb winos reach as high as 80kts. After the low (w,3.,(-y 
ín_thM eaSt °f Japan bhese winds aloft decrease to near their normal of 

Tropical storms which develop near the Phixippine Islands have a 
0nííní°^giCal traCk WhÍCh brlnSs a few of them toward the Tokyo area nring the rainy season. J 

*} search was made to the south ano to the west of the Tokyo area 
looking for clues to long range forscasting of the establishment of the 
Bai-U pattern ano the following correlations were found: 

/-¾ P +-U fM >-,rï 4- J \ t X U ü i 1 Ulltî Ail J U O ] 

of the first one indicates that the long wave 



pattem over the Atlantic Ocean is favorably located for the establishment of an 
active Mediterranean Storm Track with more impulses to come. These lows aloft 
then track eastward near the Kunlun Mountains Storm Track until they arrive in the 
Korean area and resultantly establish the quasi-stationary long wave low at 500mb. 

The difference between these summer impulses along tht' Mediterranean. Storm 
Track and the Takla Makan Desert Lows of other seasons (previously discussed) is 
that the summer ones may rot be reflected at the surface due to instability over 
the rugged terrain which produces ¡n erratic surface reflection due to "jump-type" 
lows depending upon geographical location of certain reporting stations. 

The Ending. A search was made in the tropics in order to detect a mechanism 
which might control the approximate ending of the Bai-U. In both IS65 and I966 
it was discovered that the Bai-Ü ended approximately 12 days after tne first 
appearance of a wind as strong as lOOkts in the Equatorial easterly jet stream 
which flows across the Philippines into southeast Asia. The significance of the 
lOOkts wind speed is that it is a product of the increased thermal packing coused 
by the clash between the tropical ridge, which is stubborn to move northward, and 
the mass movement northward of air from the Equator which migrates with the sun, 
The tropical ridge is stubborn because the middle la+itude westerlies are reluctant 
to move. Therefore a transition period is necessary. The lOOkts wind indicates 
that the mass migration northward of the Equatorial air is strong enough to 
become the domineering feature and start to push everything out of the way. The 
net result is that the tropical ridge is shoved northward which causes the frontal 
system to be spilled over the mountains into the Sea of Janan where -.t remains 
during th° hot season except for a few short-lived trips southward. 

The "big picture" pdOmb pattern associated with the Bai-U shows a cut-off low 
along the west coast of the United States balanced on the other side of the 
hemisphere by the Tashkent Low. A closed low in the mid-Pacific with troughing 
near 180°. A cut-off high or ridging in the Sea of Okhotsk. A quasi-stationary 
low near Korea. Tropical ridge along 20¾. 

Figure 61 is a surface chart for June 1st and shows the frontal system pushed 
well to the south of 30°N by strong impulses aloft in the westerlies. Note the 
Dzindzilk High cell and that it is still strong. Figure 62 is a 500mb chart for 
June 1st, also, which shows the short wave near Tokyo associated with the front. 
Note the Tashkent Low rear 45¾ and 70°E. This was the first appearance in this 
series of this Tashkent Low. The tropical ridge is near 20¾. 

Figure 63 is a surface chart for June 13th and shows a well organized low to 
the south of Japan and the frontal zone north of 30¾. Two low cells extend from 
the Takla Makan Desert toward the Sea of Japan. The Dzindzilk High is weakening 
slightly. Note also the downrush high cell. This was the beginning of the rainy 
season. Figure 64 is a 500mb chart also for June 13th and shows the quasi-stationary 
long wave low near Korea. Two more lows appear along 105°E and the Tashkent Low 
is slig.itly north of its original position. The tropical ridge remains near 20¾. 
Also shown is the short wave trough moving into the "lon^ wave low. 

^ "ure 6* is a .'"’''Omb chart for July aid ..11(¾ in;, ou mum wind data to locate the 
0 1 y1 ■-* ¿ -uiu. The Equatorial easterly jet is shown and this was the 
first day oí' evidence of a wind in excess of lOCkts. The tropical ridge is near 
30¾. Note that tne westerlies are still strong and extend southward olirost to 
the tropical ridge line. 



Figure 66 
having spille 
ending of the 
over Asia. F 
has moved ncn 
has migrated 
separate high 
Figure 68 Is 
of 30°N. The 

is a surface chart for July l[(th showing the frontal system 
d across the mountains into the Sea of Japan. This was tne 
rainy season. Note that general low pressures now prevail 
igure 6? is a 500mb chart for July Hth. The tropical ridge 
thward to near 30 N. The quasi-stationary low near Korea 
northward to a position north of its normal location. A 

l3 evldent to the south of the Japanese Islands, 
a ¿01 mb chart for July li^th showing the tropical ridge north 
Equatorial Jet is a],so shown. 

figures 69 and 7) show 500mb comparisons between June 1966 which waq 
a normal, wet Bai-U and June I967 which was an abnormal? dry year 
69 shows all the features in approximately the right place Figure 708 
hows none of the features in exactly theMght place? ^ enU?e atl 
sphere appears to be tilted 5-10° latitude f?om ,:hkent toward the cu?õff 

Í We^ COa3t of the United States. The lows over Asia are 10^ 
t?° f?r ?orl'h* Hid8ing covers the mid Pacific. At the same 

time, the tropical rioge is almost 5° latitude further south gi?in? the 
impression that the entire atmosphere has been stretched, wi tlA net result 
of loo.se thermal packing and weak frontal bouncaries. result 

SECTION ¿1.) 

'Typhoon Season And The Return of Autumn 

„f h!?ev,ra^y SeI?0n “hloh enda ln rald-July is followed by 3 to 6 weeks 
of hot humid weather over Japan durinR which time relief from the heat 
comes only in the form of air mass showers or thunderstorms and short 

In so'Jtî;“ar'i of the surface frontal aystem. The hot season is 
in turn followed by a seasonal transition period during which the frontal 
system alternately surges southward then northward until autumn returns 1 
to stay This transition period is also the period when maximum tropical 

theryeard typdoon actl-vlty occurs, making September the wettest month of 

The return of the cool air and its timing is directly associated with 

íeadíús-edeb?fthePshift “ ollmatoloSlcal track that has been 
reaojuswea py the shift in the long wave pattern such that an Icalfindin 
Storm Track is re-established, When a strong impulse Soit moves ?hroSgh 
the Icelandic Storm Track, it is cepable of magnetically turning a typhoon 
northward and heading it toward Japan, In the absence of a typhoon ^tties? 
impulses axoft sometimes develop a Yellow Sea or Shanghai Low. The^old 
.rent surges southward after the passage of each tyohoon or northeastward 
tracking low. it gradually frontolyzes as the transition zone widens 
then moves northward as a warm front when the next typhoon or low an-’ 
prooches F 

luring this season the typhoons procirce strong wind rusts because the 
sea surface temperatures are warm and allow the storm to remain a warn ^ 
core system and maintain its pressure gradient. In other seasons, when 

move through Tokyo, cooler sea surface temperatures combat 
core charactei istics of the storm and diminish the stor”»" 
produce heavy rains as a substitute. 

tropical storms 
the normal warm 
circulation but 

Figures 71, 72 and 73 show favorite regions of development and trark- 

î^in1' ?rh0?nMin Septe?ber- T-L,‘ ?7 becai"e typhoon IdaP^d go? caighï 
aboveV)k?sUin the Kante Plains'?1 throur'h Tokyo with wind gusts 



fable 3 xa a climatologioal summary showing, by month, favorite areas 
of development, latitude of dissipation or becoming extratropioal, and 
th£ record number of tropical cyclones for any one year. Data used 
covered a 17 year period. 

Month 

J anuary 
February 
March 
April 
May 
■June 
July 
August 
September 
October 
November 
December 

TABLE 3 

Area of Development 

5-10°N^135-155°E . -A 
5-10^35-155^ 

5-10yi35-155°E 
5- 10Vl35-155®E 
7- 12°N/l30-155°E 
6- :15^/130-155¾ 
9-20oN/130-160 E 
11-2 5N/130-160¾ 
8- 20°N/135-l65®E 
7- 20°N/135-170°E 
6-15 0N/140-170¾ 
5-10 N/140-160°E 

Typical Latitude 
of Dsptn/Xtrtrpcl 

15> 
15¾ 
15 F 

o 25¾ 
35 N or above 

Ditto 
Ditto 
Ditto 
Ditto 
Ditto 
33¾ 
25 N 

Record 
Number 

1 
1 
1 
1 
2 
3 
6 
8 
5 
5 
5 
3 

SECTION 21 

Climatology - Synoptic Check List - Tokyo 

JANUARY 

January is the coldest month. Minimum temperatures drop into the 
teens but rarely remain below freezing for an entire 24 hour period. 
Appreciable snowfall occurs approximately every 3 years and heavy snow- 
all around every 12 years. Thunderstorms and typhoons are nonexistent. 

n Sha“Sbai or Formosa Lows may develop. Storms move along 
all tracks but rarely along the Kunlun Mountains Track. Yellow Sea lews 
are secondary in importance to Shanghai and Formosa Lows, which dominate 
during cool, wet years. The Lung Chiong Low dominates in cold, dry 
years. Watch the pressure in the Dzindzilk High. 

EARLY FEBRUARY 

Features are almost identical to those of January. 

UATfl FEBRUARY 

A rapid warming trend comes in late February ae Yellow Sea Lows begin 
to develop after the winter recess. The first duststorm may occur if 
winter was dry. Inevitably the duststorms come in early March. Thunder- 
storms nonexistent but possible within a 200 mile radius. Average pre¬ 
cipitation takes an upward trend. 

Storms move along all tracks but are rare along Siberian Storm Track 
occurring only in extremely cold years. 
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hAROH 

Temperatures may drop to near 20°. Mean precipitation starts its 
gradual rise as quantitative précipitable water increases with decreasea 
mean densities. 2 to 3 thunderstorm days can be expected in the Kanto 
Plains. Duststorms accompany Yellow Sea Lows. 

Storms move along all tracks but are rare along Siberian Storm Track, 
occurring only in extremely cold years, 

APRIL 

.arming trend continues but temperature may drop as low as the upper 
¿01 s . Mean precipitation about same as March. 3 to 1; thunderstorm days 
cun be expected and the possibility of a squall line rolling off the hills 
must be consicered, 

Siberian Storm Track disanpears, lellow Sea, Shanghai and Formosa 
. ows still dominate. 

MAY 

Temperature rises to above freezing to stay. Mean precipitation 
continues to increase, 4 to 6 thunderstorm days can be expected. A 
tropical storm or two will recurve near the Philippines and move through 
the area. 

3torm pattern unchanged from April. In late May look for Tashkent 
ÇCX’mb low for long range clues to develooment of the Bai-U pattern, 

JUNL 

Temperatures continue to increase with average maximum in the upper 
70's. Precipitation reaches its secondary maximum as the rainy season 
(Bai-U) begins around the 10th of the month. Typhoons are rare but 
possible, Thunderstorms occur on about 4 to 6 days. Damp, humid and 
moldy days begin. 

Shanghai and Yellow Sea Lows prevail as Formosa Low begins to dis¬ 
appear. In late June look for lOOkts wind in the Equatorial easterly 
jet stream for clue to ending of the Bai-U, 

EARLY JULY 

The Bai-U continues till about the middle of the month with little 
difference from late June weather. Damp, r-.umid and moldy days continue 
until the tropical front is dumped over into the Sea of Japan. Typhoon 
expectancy remains unlikely. Himalayan Storm Track begins to weaken. 
The Yunnan Low gradually loses its importance. 

LATE JULY - AU SU ST 

This is the hot. humid season with maximum temperatures and humidi¬ 
ties in the 80's. 6 or 8 days of air mass thunderstorms may be expected. 
Mean precipitation drops because of the lack of frontal weather. Typhrons 
become more frequent. 
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.veak impulses move thr-ouph the Icelandic and Kunlun Mountains Storm 
Iracks but most of them get torn up by vertical motions over the rugged 
terrain of eastern Asia. Mow and then an impulse is strong enough to 
produce a Yellow Sea Low which may cause brief frontal passages in Tokyo. 
The Yunnan Low is gone. Shanghai and Formosa Lows are gone, 

SEPTEMBER 

Te^P®ratures drop to an average maximum of 8o° but humidity remains 
about 05%, This is the maximum typhoon month and the beginning of the 
return of autumn with frontal precipitation. These two factors make it 
the wettest month of the year. Thunderstorm frequencies drop from that 
oí August due to longer days in the cold air behind frontal surges. 

Stronger impulses move through the Icelandic and Kunlun Mount ’ is 
term Tracks. Ihe Himalayan Track gradually returns and this re- cab- 
iirhes the Yunnan Low, Yellow Lea ana Shanghai Low:, ; eturn. Formosa Low 
is still gone. watch for Oshima Low preceding Shanghai Low in latter 
part of month. 

OCTOBER 

Average maximum temperatures drop to 70° but humility remains near 
80 %. Minimum temperatures remain above freezing. Typhoon and Thunder¬ 
storm frequencies drop but mean precipitation remains high due to more 
frequent Shanghai Lows. 

..mpulses move through the Icelandic, Kunlun Mountains and Himalayan 
Storm Tracks. Shanghai and Yellow Sea Lows prevail. Formosa Low may 
reappear. Watch for Oshima Low in front of Shanghai Lows. 

NOVEMBER 

Average maximum temperature drops to 60° and the first freeze of the 
year occurs. Humidity drops gradually. Typhoons rare but possible. 
irocipitation drops rapidly as jet shifts southward. Snow flurry rare 
but possible. J 

Impulses track through the Icelandic, Kunlun Mountains and Himalayan 
Tracks as the Siberian Track begins its return. Yellow Sea and Shanghai 
Lows prevail with occasional Formosa Low. watch for Oshima Low ahead of 
Shanghai Lows. 

DECEMBER 

droD3Vtoa??°mwShm n™P t0 the 10« SO'3 as the mean minimum 
drops to 32 with ^ possible min as low as 20°. Mean preciuitation 
continues to drop, ■‘•he first snow flurry may oc«^r after the mídele of 
the month with little chance of accumulation. Typhoons and thunderstorms 
nonexistent. 

Impulses move through all storm tracks. Shanghai and Formosa Lows 
dominate as the Yellow Sea Low takes a back seat. Watch the pressure 
at Dzindzilk and Bodaybo. 



SECTION 22 

Lonp; Wave Concepta 

Seasonal weather repimes in the Tokyo area vary from year to year and 
on occasions completely reverse themselves from those of the previous year 
or two. These seasonal changes are controlled by the long wave patterns 
as indicated on the 5>00mb dhart. The careful forecaster must first back 
off a little way from the 500mb chart and take a look at the "big picture" 
pattern in order to establish preconceived ideas before proceeding to 
narrow the parameters down into a pinpoint forecast. 

Ahen a long wave trough is positioned between lk5°E and 160°E} a dry 
season in Tokyo is dictated because upper level flow is northwesterly. 
When the long wave trough is located between ll5°t’ and 130°E, a wet 
season is indicated because upper level flow is southwesterly. Fore¬ 
casting weather in Japan would be easier if we had a simple method of 
locating and controlling the long wave features within a 5° logitudinal 
zone. However, scarcity of data and distortions caused by strong short 
wave troughs make it difficult to locate some features within a 15° long¬ 
itudinal zone. Also, the zone between 120°E and 150°E is the most notor¬ 
ious deepening region in the northern hemisphere because of the clash 
between lowlevel warm, moist air over the most expansive ocean in the 
world colliding with cold air aloft coming off the coldest continent in 
the world. This deepening zone often gives the impression of being the 
long wave trough, when in reality the long wave feature is a few degrees 
to the west. 

Normally, the atmosphere of the northern hemisphere is composed of 
five or six long wave troughs. On rare occasions in winter there may be 
only four with resultant near zonal flow and in summer it is possible to 
have seven troughs on occasions when two or three lower latitude cutoffs 
exist. The numerical count is easier to determine when a hemispheric 
500irb analysis and auxilliary charts are available. When the number of 
troughs is known, a close approximation of the location of doubtful 
features can be made by assuming a constant spacing between each trough 
(e.g, 6 troughs divided into 360° equals 60° spacing between each trough) 
and measuring upstream or downstream from firmly established features 
such as a stationary low or an omega block. 

Certain long wave features in the Pacific Ocean and over the Asiatic 
ntinent are persistent and easy to locate at 500mb because of geographi¬ 

cal and recurring climatological influences. Examples are: A closed low 
in the Tashkent area near l4.50N and 65°E, a stationary low or high in the 
3ea of Okhotsk, a stationary low or omega high in the central Pacific 
a stationary trough or riuge off the west coast of the United States.’ 

I am not sure that the following statements are true for the entire 
northern hemisphere because I have not had enough hemispheric analyses 
available, however, numerous observations make them seem plausible as 
concerns weather regimes in the Tokyo area. 

Under a six wave structure a few recurring specific patterns have 
been noted. When a stationary low is in the Tashkent region, a long wave 
trough can be anticipated along 125°E. This is normally true during the 
rainy season of Japan (Bai-U). when a stationary high is in the Sea of 
Okhotsk near 150°E, a long wave trough con be anticipated near 120°E. 



This is also true during the rainy season of Japan and its significance is tha+ 
a »tatlcmry surface high ia reflected nearby which produces north^sU 

\0W le1Vel n0W the Tokyc area- a stationary low is in the Sea of 
Okhotsk^ a long wave tro^h .long 150¾ is indicated which produces a dry rezim 

0mee° r ' 00- ing ^ is locat9d near 18QO longitude betw^ 
40°N and 60¾. long wave troughs should be located along 150¾ and 150°W with 
stationâiy lows near these two longitudes and approximately 5-10° south of the 
latitude of the omega high. Dais produces a diy regime in Tokyo. When a 
stationary low is located near 130° longitude between 40°N and 60¾ a ion* u-ivo 
trough can be anticipated near 120¾. Ihic ia a wet regiL“or“ok^o? 8 

Determination of the existence of a five wave structure is difficult On« 
notable example is that when a stationary low and long wave trough 
off the »eat coact of the Onited States ¿¡long 130¾ Jd «securest 60° ^ 
longitude westward (170¾) shows a ridge where there would normally be a trouah 
vooj WaVj patter^' a rid8e or near zonal flow can be anticipated alonv8 
U0°E which produces a dry regime in the Tokyo area. This is especially true 
durung the dusty season and very strong wind gusts are produced S t^LÍÍT 

In the springtime when a long wave trough is located near l'inOp 
Shanghai lows should be anticipated product a v^TwM “as^itTST 
passage of each low, the clouds disappear rapidly In the wake nf oa«v, Q+ 

Which passes in the early morning, tKSndersto™ can Se tTe 
afternoon because the low level winds return to a southwesterly^direction2 
producing a Kanto Low with resultant southerly influx of warm mdstuiVin the 

tZ loeng wave tïo^r ^ ^ ^ iS dr°Pping ^ of 
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