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SECTION I

BASIC DESCRIPTION
A. LOCATION, HISTORY and DESCRIPTION.

1. U. S. Naval Pacific Meteorology and Oceanography Detachment (NAVPACMETOC DET) Atsugi, aboard Naval Air Facility (NAF) Atsugi, is located at latitude 35 degrees 27 minutes North and longitude 139 degrees 27 minutes East. It is physically located approximately 20 miles southwest of Tokyo in the Sagami River valley of the southern Kanto Plain.

2. Naval Air Station Atsugi was officially activated on 1 April 1943 by the Imperial Japanese Air Force. On 30 August 1945, General of the Army Douglas MacArthur, landed at Atsugi enroute to the official surrender of Japan. Following a six year period of disuse, it was commissioned a Naval Air Station (NAS) on 1 December 1950 to support operations during the Korean conflict. On 1 July 1971 NAS Atsugi was redesignated a Naval Air Facility and began operating under a "Joint Use" agreement with the Japan Maritime Self Defense Force (JMSDF). Under this agreement, the JMSDF assumed the responsibility of taking the "official" weather observations along with operational and maintenance upkeep of the airfield.

3. NAVPACMETOC DET Atsugi is located on the second deck, in the southern portion of the Air Operations Terminal,  Building 206. A Staff Oceanographer's position is also maintained at Commander Task Force Seven Two (CTF‑72)/Commander Task Force Five Seven (CTF-57) Headquarters at the Naval Support Facility (NSF) Kamiseya, Japan. NSF Kamiseya is located approximately six miles northeast of NAF Atsugi.

B. COMMUNICATIONS.

1. Primary sources of data utilized in operational weather forecasting are listed below.

a. Navy Oceanographic Data Distribution System (NODDS) (Dial-up NIPRNET)

b. Teletype (TTY):

(1)  AWN  ‑ Automated Weather Network linked to Hickam AFB, Hawaii.

          ‑  K4AQ circuit 



c. SIPRNET classified workstation




(1) METOC Websites

NOTE: Backup TTY support is provided by NAVPACMETOCFAC Yokosuka, NAVPACMETOC DETs Kadena and Misawa, and Yokota AB Weather Detachment.

C. SATELLITE.

1. A Kenwood Meteorological Satellite Receiver System  (KSW‑200) provides visual and infrared imagery from the Japanese Geostationary Meteorological Satellite (GMS‑4). Backup systems include MIDDS, NODDS, and SIPRNET.

D. METEOROLOGICAL INSTRUMENTS and EQUIPMENT.

1. Marine Aneroid Barometer  (ML‑448/UM). Located in the Forecast Duty Office (FDO) space at 205 feet above sea level.

2. Microbarograph. Located in the FDO space.

3. Transmissometer (GMQ‑10). Located 500 feet east of runway centerline at the northern end of the airfield. The indicator and recorder are maintained in the JMSDF weather spaces.

4. Wind Measuring Set (UMQ‑5). Located 900 feet west of runway centerline at mid‑field. Indicator and recorder are maintained in the FDO space with a repeater in the flight planning room.

5. Automatic Weather Station (GMQ‑29). Located in the FDO space. Provides direct reading of wind, temperature, dew point, and precipitation. NOTE - Due to be replaced by Automated Surface Observation System (ASOS) in calendar year 1998.  

6. Tactical Environmental Support System (TESS III). Located in secure communications spaces.


7. METOC Integrated Data Display System (MIDDS). Located in the FDO space.

E. COMMANDS and ACTIVITIES SUPPORTED.

1. Commander Fleet Air Western Pacific (CFWP)

2. Commander Patrol and Reconnaissance Force Seventh Fleet (CTF‑72)

3. Commander Patrol and Reconnaissance Force Fifth Fleet (CTF-57)

4. Carrier Air Wing Five (CVW‑5)

5. Naval Air Facility (NAF) Atsugi 

6. Naval Support Facility (NSF) Kamiseya

7. HSL/HS Detachments

8. Transport (VR/VRC) Squadrons

9. 78th Aviation Battalion, United States Army Camp Zama, JA

10. Japan Maritime Self Defense Force (JMSDF):

a. Commander Fleet Air Force

b. JMSDF Atsugi ASW Operations Center (ASWOC)

c. JMSDF Atsugi VP Squadrons (VP‑3 and VP‑6)

F. SERVICES PROVIDED.

1. Aviation Flight Weather Briefings

2. Daily Local Area Forecasts

3. Staff Briefings

4. Issue Local Area Weather Advisories and Warnings:

a. Thunderstorm

b. High Wind/Gale/Storm

c. Snow

d. Physical Activity Advisory

e. NAF Atsugi Air Quality Advisory

5. OPARS Flight Planning

6. Atmospheric and Acoustic Environmental Predictions

7. Climatological Studies

8. Air Expendable Bathythermograph (AXBT) Processing and Dissemination

9. Environmental Services/Support, as requested 

G. TOPOGRAPHY.

1. The Japanese Archipelago extends across 23 degrees latitude. It is composed of  four main islands. The island of Honshu is the largest of the chain (88,851 sq. miles), followed by Hokkaido (30,303 sq. miles) to the north, Kyushu (15,750 sq. miles) to the south and Shikoku (7,249 sq. miles) located east‑northeast of Kyushu. Hundreds of smaller islands lie off the coasts of the four main islands but are too small to be of topographical significance. One exception is the Ryukyu Island chain. Okinawa is the largest island of  the chain which extends in a northeast‑southwest orientation, between 28N / 130E and 26N /  123E. Climatic zones range from  subtropical in the Ryukyu Islands to the cold vegetation zones of Hokkaido.

2. Four‑fifths of the country is mountainous and consists of forest and barren rock. The few plains, including the Kanto Plain (including Tokyo) emerged from the sea at the beginning of the glacial drift period.

3. A characteristic feature of the Japanese landscape, particularly in Hokkaido, Kyushu and northern Honshu, is its many volcanoes. There are approximately 165 volcanoes, including those in the Kuril and Ryukyu Islands; 45 are still active. The closest active volcano to Atsugi is located approximately 40 miles south of the base on the island of Oshima. It last erupted in 1986, and resulted in an island-wide evacuation (Japan is also noted for its frequent earthquakes which are often mistakenly attributed to volcanic activity. Earthquakes are mainly tectonic in nature. There are no historical records of any volcanic eruption, including Mount Fuji, affecting an area outside of its own immediate region.)


H. OCEAN CURRENTS.

1. Significant ocean currents in the NAVPACMETOC DET Atsugi Area of Responsibility are depicted in Figure 1-1.
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Figure 1-1 

Ocean currents


SECTION II

CLIMATOLOGY
A. PHYSICAL CHARACTERISTICS of ASIA and the NORTHWEST PACIFIC REGION. 

This section describes the general physical characteristics of Asia and the northwest Pacific Ocean region. The topography of Japan and Asia play a significant role in local area and regional weather. A thorough understanding of this role is prerequisite to understanding the influence involved in producing the local weather and environmental conditions expected in Japan. 

1. General characteristics of East Asia:

a. The topography of East Asia is classified as three basic types according to physical features; the volcanic islands, the eastern ridge line of the continent and the mountains of Mongolia and central China. 

b. Mountain Ranges:

(1) The Koryak mountain range of the Kamchatka peninsula extends southwest through the Kuril Islands and into Hokkaido. It then continues south as the Ou, or Japanese Alps, across Honshu and averages 5,000 to 12,000 feet in elevation.

(2) A second, well‑worn mountain chain, generally between 3,000 and 5,000 feet in elevation lies along the eastern edge of the Asian continent with a few mountains as high as 8,000 feet. It begins in the northern portion of the Siberian coast with the Khrebet‑Sikhote Alin range, then extends southward past Vladivostok, through eastern Manchuria and into Korea. The hills of Shantung near Chi‑non average 3,000 feet and the mountains of southeast China, between Shanghai and Hong Kong, average 6,000 feet in elevation.

(3) A third range, across central China, is  broken only by the gorges of two great rivers, the Yellow (Hwang Ho) and the Yangtze. This continuous barrier divides the continent  climatically by blocking the southwest monsoon and leaving the northern portion arid and bare.

(4) The most complex of mountain ranges in the world is the Tibetan Plateau. This vast tableland, over 12,000 feet in elevation, is broken with mountain ridges of its own and is completely enclosed by mountain chains including the Himalayas to the southwest. The Himalayas are basically oriented northwest to southeast and reach into the heights of the jet stream, often causing the jet to split around them.

c. Basins:

(1) To the west of the Japanese Islands, lie two water-filled basins: the Sea of Japan and the East China Sea. The Sea of Okhotsk is located northeast of Hokkaido and the South China Sea is located to the southwest of the Ryukyu Islands. A series of low land basins also lie to the west of the Khrebet-Sikhote Alin range, along the east coast of the Asian continent. These include the Manchurian Plain, the Central China Plain and the Gobi Desert further to the west. To the north of Vladivostok, and west of the Khrebet‑Sikhote Alin range, is the Ussuri River.

2. Topography of Japan:

a. The topography of Japan is exceptionally diverse (Figure 2-1). The Japanese islands are so rugged, that only one-sixth of the land is arable. The remaining land consists of mountains, forests and pine-covered shoreline. 
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Figure 2-1

Japan and Nearby land mass topography (heights in meters)

b. Mountain Ranges:

(1) There are three major mountain ranges in Japan. The mountain systems form a series of backbones running through the islands with relatively small plains lying  between the mountains and surrounding seas. The principal mountain chain, the Japan Alps, is located in the central section of Honshu. These mountains average 5,000 to 12,000 feet in elevation, with Mount Fuji reaching 12,388 feet (3,776 meters). The mountains of northern Honshu average 5,000 feet with the highest being 6,696 feet. Southern Honshu is less rugged with the highest peak near 5,620 feet. Shikoku’s highest peak reaches 6,499 feet. The mountains of Hokkaido form the second major chain in Japan, reaching heights over 5,000 feet, with the highest at 7,513 feet. The third chain is in Kyushu with the highest peak reaching 5,866 feet.

c. Plains:

(1) The Kanto Plain, located at the “Elbow” where Honshu curves from a north‑south to an east‑west orientation, is Japan’s largest plain, encompassing 4,000 square miles. Tokyo, the capital of Japan, and Yokohama, a major port city, are located on the Kanto Plain. Other important plains include the Ishikari‑Yufutsu lowlands (Hokkaido), Hutsu and Kitakami lowlands (northern Honshu), Nobi and Kanai Plains (central Honshu), Tsukushi Plain (Kyushu) and the Yoshino Plain (Shikoku).

d. Rivers:

(1) Japan has numerous rivers which flow from the rugged mountains to the sea. The three longest rivers are the Shinano (229 miles ‑ 369 km) and  Tone (212 miles ‑ 342 km) on Honshu and the Isbikari (227 miles ‑ 365 km) on Hokkaido. The flow varies from flood to near-flood during spring thaws and summer rains, to a small volume during other times of the year. 

e. Lakes:

(1) Japan's largest lake is Biwa (278 square miles) located north of the cities of Osaka and Kyoto in west‑central Honshu. Several moderate size lakes curve around the northern base of Mt. Fuji; Yamanaka and Kawaguchi are the largest.

f. Terrain Effects on Climate:

(1) The rugged terrain of the region exerts a considerable effect on the climate and weather patterns of Japan. Air masses, frontal systems and upper air features are altered extensively as they pass over these terrain features. Shallow systems move erratically while deep extensive systems move more smoothly across these barriers. The veering of the low level winds, which normally accompanies a frontal passage, may be retarded for several hours at stations in valleys of northeast to southwest orientation. This effect can be misinterpreted as indicating frontal deceleration or wave development. Thus, the Japanese islands can have a pronounced effect whenever the air flow is perpendicular to them. 

(2) The geographical terrain, the surrounding ocean currents and the Asian continent all have considerable influence on the climate in Japan.

3. Air Masses Affecting Japan. Continental Polar (cP), Maritime Tropical (mT) and Maritime Polar (mP) are the three types of air masses which influence Japan’s weather.

a. Continental Polar (cP):

(1) Cold, dry air originating over Siberia is modified slightly in the lower levels during passage over the Sea of Japan, and dominates the Kanto Plain weather during the winter. At its source, cP air is usually characterized by a strong, low level temperature inversion with surface temperatures varying from -40F to 15F/-40Cto‑9C. The general downslope trajectory of cP air from Siberia and Mongolia causes temperatures to rise as much as 25F while over land. It continues to warm and take on moisture in the lower levels after crossing the Sea of Japan and is usually convectively unstable upon reaching Japan. The effect of the warm Tsushima Current further intensifies the warming and contributes to the saturation of the air in the lower levels. Broken to overcast cloudiness, dominated by stratocumulus and cumulus cloud decks, are predominant from the central Sea of Japan to the windward Japanese Alps. Snow and/or rain showers are numerous. In general, the clouds do not extend over 6,000 feet in height; however, over the warm currents much greater thickness’ result. As a rule, the colder the air, the greater the effect of heating from below has on the air mass, resulting in increased cloud build‑ups. As the cP air flows across the Japanese Alps, it is dried and further warmed by adiabatic processes, resulting in clear weather on the eastern slopes. 

(2) During spring and  autumn, outbreaks of cP air produce migratory highs across Asia. When an outbreak is from China, it causes considerably different weather from that caused by cP air moving south and southeastward from Manchuria and eastern Siberia. A China cP outbreak is usually a warmer and deeper system with anticyclonic circulations reaching to considerable heights and covering large areas.

b. Maritime Tropical (mT):

(1) The subtropical high pressure area of the Pacific is the source region for mT air affecting Japan. Air flowing clockwise around the southern portion of the high turns north between Guam and the Philippines, bringing warm moist air toward Japan. This air is markedly unstable due to the warmer surface temperatures over which it travels and the lesser effect of subsidence on the western side of the high pressure area. Maritime Tropical air is the dominant air mass during the summer season for the Kanto Plain. This convectively unstable air produces numerous showers/thunderstorms and is conducive to tropical cyclone formation.

c. Maritime Polar (mP):

(1) Flowing over Japan from the northeast, this cold, moist air originates in the polar regions of the Pacific. Outbreaks of mP air occur primarily during late spring and early autumn, with less frequent occurrences during the summer. The frequency of  this air affecting the Kanto Plain is low, and normally occurs with the movement of migratory highs across the northern portion of Japan. This cold moist air causes extensive cloudiness over the Kanto Plain as the air is advected over the island from the northeast and is blocked by the central Honshu mountain chains. Rain and drizzle accumulations depend on the rate at which air is advected over the Kanto Plain and the thickness of the cloud layer.


SECTION III

FORECASTING
A. CLIMATE and SEASONAL WEATHER REGIMES.

1. Introduction:

a. Although Japan is located in temperate latitudes and experiences normal temperate weather changes, certain atmospheric phenomena, such as seasonal movement of the jet stream and polar front tend to produce the following seven distinct seasons in the Kanto Plain: 

(1) Winter

December to mid‑March

(2) Spring

Mid-March to mid‑June

(3) Bai‑U (wet season)

Mid‑June to mid‑July 

(4) Summer

Mid‑July to mid‑September

(5) Tropical cyclone

 July through September

(6) Autumn Bai‑U

Mid‑September to mid‑October

(7) Autumn

Mid‑October to December

b. The following section contains climatic tables for NAF Atsugi and a discussion of the seasons, with average pressure distribution charts indicating air flow across the Kanto Plain. Although mean climatic conditions seldom represent the actual daily weather conditions experienced, the climatic data provides general guidance. More detailed data is available in the “Summary of Meteorological Observations, Surface (SMOS)” for NAF Atsugi, published by Fleet Numerical Meteorology and Oceanography Detachment, Asheville, NC or the “Weather Climatological Data for JMSDF Bases; Volume 2.2, Visibility and Field Conditions” published by the JMSDF Oceanographic Unit Tokyo, Japan.

2. Climatic Tables for NAF Atsugi:

a. In 1971, airfield operations and maintenance were turned over to the JMSDF with weather observations being taken by JMSDF meteorological personnel. The following tables (Figures 3-1 through 3-6) were prepared from data obtained from International Station Meteorological Climate Summary (ISMCS) Version 4.0.
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Figure 3-1

Wind Direction Frequency by Month
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Figure 3-2a

Wind Direction Frequency for January
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Figure 3-2b

Wind Direction Frequency for February
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Figure 3-2c

Wind Direction Frequency for March
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Figure 3-2d

Wind Direction Frequency for April
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Figure 3-2e

Wind Direction Frequency for May
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Figure 3-2f

Wind Direction Frequency for June
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Figure 3-2g

Wind Direction Frequency for July
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Figure 3-2h

Wind Direction Frequency for August
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Figure 3-2i

Wind Direction Frequency for September
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Figure 3-2j

Wind Direction Frequency for October
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Figure 3-2k

Wind Direction Frequency for November
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Figure 3-2l

Wind Direction Frequency for December
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Figure 3-3

Mean Wind Speed by Month
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Figure 3-4

Frequency of Occurrence of Weather and Obstructions to Vision
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Figure 3-5

Flying Conditions by Month
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Figure 3-6

Mean and Maximum Precipitation Amounts by Month

3. Winter.

a. From December through mid‑March, Japan is influenced by cold, polar air moving over the islands from Asia. The Asian High does not remain stationary, rather it fluctuates both in position and intensity in response to pressure changes aloft produced by migratory mid‑tropospheric disturbances. Cold air surges from the Asian High are preceded by strong cold fronts; however, true warm fronts rarely accompany these disturbances. 

b. The Siberian High is at its maximum intensity during January and  February, with the western extension of the mid‑Pacific high located well to southeast of Japan. The Polar Front is located south of Japan.

c. A semi‑permanent low located over the Sea of Ohkotsk during the winter behaves as an “anchor” for a semi‑permanent trough extending across the Sea of Japan. This trough is produced by the temperature difference between the cold Asian land mass and the warmer waters of the Sea of Japan. Generally, lows affecting the Kanto Plain are the Yellow Sea, Shanghai and Taiwan Lows, with Shanghai and Taiwan Lows being the most frequent.

d. Northern Hokkaido and the west coast of Japan experience very cold temperatures and frequent snowfall as the dominant northwest flow advects moisture from the Sea of Japan and is then lifted orographically by the mountainous terrain. The Kanto Plain is spared much of this weather, being on the leeward side of the mountains. Snowfall occurs on the average of 2 to 3 days during January and February with an average accumulation of 2 inches. 

e. January is Japan’s coldest month; minimum temperatures may drop into the "teens" across the Kanto Plain. The mean minimum temperature is between 28 and 36F/-02 and 02C from December to March. Daytime temperatures warm to a mean maximum of 50 to 55F/10 to 13C. Following cold frontal passages and fresh outbreaks of polar air, the maximum temperature, as well as the minimum, will be lower than the mean.

f. Winds are generally northerly during winter. Wind flow from the north to the northeast at all levels normally signifies mostly clear skies. A major factor in forecasting during the winter is the location of the jet stream. The two main branches of the jet stream converge immediately to the west of Japan. The northern branch fluctuates in intensity and position while the southern branch remains relatively stable with respect to intensity and position. At the jet core,  daily variations in wind speeds are considerable, with winds of 150 to 200 knots between 25,000 and 40,000 feet common. Forecasters must be aware of clear air turbulence (CAT) associated with the jet stream. 

4. Spring.

a. Mid‑March to mid‑June is a transition period for the Japan area. The polar front begins its northward migration from south of Taiwan to the southern coast of Honshu. As the Asian continent warms, the Siberian High weakens with occasional bubble highs breaking off and moving eastward across central Honshu, Hokkaido and Sakhalin. The Mid‑Pacific High begins to move north in response to increased heating as the sun shifts northward. The Sea of Ohkotsk Low moves to a position over Mongolia as the Aleutian Low weakens. Heat lows may begin to form over northeast Manchuria and China. The migratory lows, which normally remain south of Honshu during the winter, begin to track much closer to Japan.

b. Average temperatures gradually increase to near 70F/21C by the end of June, as tropical air advects over the local area, and the summer monsoon dominates.

c. An increase in cloudiness can be expected as migratory lows affect the area. Cloud cover generally increases from an average of 6/10ths to 8/10ths by mid-June. As low pressure centers pass south of Japan, a broad area of thick clouds and heavy precipitation can be expected. Low ceilings (800 to 1,000 feet) and poor visibility (1 to 3 miles) are common in the vicinity of  these systems. Cloud tops may extend from 25,000 to 35,000 feet. During June, adverse weather becomes more persistent, with stratocumulus layers lowering ceilings for several days as the polar front approaches the area.

d. Precipitation also increases, occurring on an average of 11 to 14 days each month (average accumulation of 4 to 7 inches.) Haze and smoke become a forecasting problem during the spring as Instrument Meteorological Conditions (IMC: ceilings less than 1,000 feet and/or visibility less than 3 statute miles) and marginal field conditions increase in frequency. The freezing level increases from near 4,000 feet in March to 13,000 feet in June. Icing continues to be a problem in clouds, and precipitation will increase as the polar front approaches the area bringing warm frontal type weather.

e. The average wind direction begins to shift from a northerly direction to southerly direction as the polar front moves northward. 20 to 30 knot winds may accompany migratory lows during this period. A peak gust of 67 knots (from the south‑southwest) has been recorded during April. The jet stream weakens considerably and moves to northern Japan during the spring season. Often two branches will occur; one over northern Japan and one over southern Honshu. The average jet wind speed during this season is 100 to 120 knots. The northern branch core is usually located at 36,000 feet, with the southern branch core at 41,000 feet.  

5. Bai‑U.

a. The Bai‑U season normally begins in the middle of June and continues until the middle of July. The Bai‑U season is characterized by the polar front extending east‑west along southern Honshu with almost daily effects on the Kanto Plain. When the Mid‑Pacific High forces warm, moist air northward over the cooler air north of the polar front, it causes overrunning conditions similar to those associated with warm fronts. The 850 mb analysis and progs  prove useful in forecasting, as the 850 mb front usually lies just north of the Bai‑U surface front.

b. The typical Bai‑U synoptic situation pattern (Figure 3-7) is characterized by a series of low pressure centers extending from the north central Pacific, along the southern coast of Japan and over China near 30N.  In some Bai‑U seasons, the front passes quickly through the local area and remains stationary across central Honshu and the Sea of Japan. This is known locally as the "Kara Tsuyu", or dry, rainy season.
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Figure 3-7

Typical June Bai-U Scenario

c. Upper level flow is a strong controlling factor of Bai‑U frontal activity. Short-wave troughs (which may be identified at the upper levels) and other minor energy impulses cause waves to form on the front and move eastward. After a significant low passes the local area and sets up the Bai‑U pattern, isobars are usually oriented northeast to southwest, parallel to the coast of Honshu along the quasi-stationary front. A series of small perturbations form along the front in the vicinity of Kyushu and Shikoku at intervals of 2 to 3 days causing periods of intermittent rain.

d. Cloud cover is typically stratus and stratocumulus, with IMC periods reaching a maximum during the Bai‑U season. Occasionally as the polar front is pushed north of the local area, cumulus congestus clouds and occasional cumulonimbus clouds appear in the hot, humid air south of the front. Ceilings below 1,000 feet (IMC) occur nearly 30% of the time during June with the greatest frequency during the morning hours. The period from 0300 to 0800 local (1800 to 2300 UTC) is the most likely time for IMC to occur.

e. Extended periods of precipitation occur along the frontal zone with an average of 14 days experiencing rain and drizzle. The amount of precipitation varies directly with the intensity of the Sea of Ohkotsk high; the stronger the high, the more active the front is. Normally 6 to 8 inches can be expected. Fog becomes an almost a daily occurrence during the morning hours  from 0300 to 0500 local (1800 to 2000 UTC), reducing visibility to below 3 miles. Usually the fog will lift before noon unless precipitation is occurring; precipitation will lower visibility to near 1 mile or less.



f. Predominant wind flow continues to be southerly. Westerly to northerly winds normally indicate rain, rain showers, fog and haze due to the orientation of the Kanto Plain, which aids in the development of small cyclonic circulations during the day. There is a definite daily land‑sea breeze effect over the local area. Strong southerly flow during the day enhances the chance of rain at night.

6. Summer.

a. The summer season, mid‑July through mid‑September, is distinguished locally by warm, moist, tropical air flowing around the western periphery of the strengthened mid‑Pacific ridge. The polar front continues to migrate northward, lying over Sakhalin Island and southern Mongolia by August. The Siberian high is only recognizable as several weak high pressure cells. Most migratory lows are weak and only affect northern Honshu and Hokkaido. Occasionally, a secondary low will form near Shikoku and Kyushu as a result of an upper level trough forming in the Yellow Sea, and then track through the Sea of Japan; under these circumstances precipitation at Atsugi is almost certain. Summer highs which move over the Kuril Islands and Hokkaido region cause long periods of poor weather over the Kanto Plain as Maritime Polar (mP) air moves over the area from the northeast.

b. With the warm, moist air flowing over the Kanto Plain from the south, temperatures are the hottest of the year. August normally has the highest temperatures with a mean in the lower 80F's/27C’s and average maximums in the upper 80F's/31C’s. Humidity is high and the summer heat is often oppressive. Cumulus clouds dominate the local sky. A typical pattern develops clouds by mid‑morning, gradually increasing in amount until late afternoon. Enhanced by thermal lifting, many of these clouds will build enough vertically to produce showers and thunderstorms by late afternoon. Clouds, showers and thunderstorms dissipate rapidly during the evening hours. The east coast of Japan becomes the windward side, as the air flows northwest and is lifted orographically by the mountains to the west of Atsugi. The west coast of Japan does not experience clear, dry weather during the summer as the east coast does during the winter. This is the result of different air mass characteristics affecting this region;  Continental Polar (cP) air dominates during the winter, Maritime Tropical (mT) air dominates during the summer.

c. Rainfall decreases from a maximum amount during the Bai‑U season to an average of  5 to 6 inches during each summer month. Haze and fog continue to be a problem especially during the morning hours. Fog obscures the northeast coast of Honshu about 5 days and the southeast coast of Hokkaido about 16 days during each month. Weather conditions for landings and takeoffs are generally good during the season. IMC occur about 26 percent of the time; the greatest occurrence is during the early morning from 0600 to 0800 local (2100 to 2300 UTC) due to fog restricting visibility. Gusty surface winds often occur during periods of showers and thunderstorms. Hail aloft, but rarely at the surface, is an additional flight hazard that accompanies these thunderstorms. The freezing level averages 15,000 to 17,000 feet over the area and icing can be found in clouds above these levels due to the strong convective activity. 

d. Winds are predominately from the south at 7 to 9 knots. Maximum peak gusts recorded are from south to southwest. A daily land‑sea breeze effect occurs over the local area with southerly flow dominating from 0900 to 2400 local (0000 to 1500 UTC). Northerly winds generally occur during the early morning hours. The jet stream is located over northern Honshu with a mean speed of 60 knots.

7. Tropical Cyclones.

a. Tropical cyclones have occurred during all months in the western Pacific; however, the period from June through December is generally considered tropical cyclone season. Excluding Okinawa, the period August through October is of most concern for the Japanese Islands.

b. The favored generation area for tropical cyclones normally exists south and east of Guam. After a period of erratic movement, most systems assume a west to northwest track toward the Philippines and Taiwan.  Figure 3-8 indicates the climatological tracks for tropical cyclones from June through October. As the Siberian High weakens and recedes during spring and summer, the polar front moves north in advance of the sub‑tropical high building to the north and west. As a result, systems tracking around the western periphery of these highs are recurved northward at a point generally farther to the west. This directs tropical cyclones toward the East China Sea and the Ryukyu Islands during the summer from where they may move into China and dissipate, or recurve toward mainland Japan. During the winter months tropical cyclones normally recurve to the south and east with little effect on Japan. 
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Figure 3-8

Typical Tropical Cyclone Tracks (June through October)

c. By the time most tropical cyclones reach the Japan area, they have usually weakened and most damage results from the intense rain rather than high winds. Most systems pass to the south of the Atsugi area, placing the Kanto Plain in the weaker semicircle. If the storm moves into the Sea of Japan, Atsugi will experience the strongest winds and rain. The strongest sustained wind speed ever recorded at Atsugi from a typhoon was 78 knots from Typhoon "Tip" in 1979. 

d. Speed of movement is a critical factor in forecasting tropical cyclone’s impact over the Japan area. After recurvature, due to strong upper level wind flow, tropical cyclones will accelerate to the northeast. Forward speeds of over 35 knots have been recorded.

8. Autumn Bai‑U.

a. From mid‑September to mid‑October, the polar front migrates southward across the Kanto Plain and southern Honshu.  Associated weather is characterized by a wide band of rain, low ceilings and poor visibilities. The Siberian High begins to strengthen; by the end of this season pressures often exceed 1025 mb. The mid-Pacific High begins to weaken and recede to the southeast. A quasi‑stationary low pressure cell forms over the Sea of Okhotsk spawning short-wave troughs in the Sea of Japan. Most of Japan, including the Kanto Plain, comes under the influence of cooler and drier air from the Siberian High.

b. Temperatures decrease throughout Japan as the Siberian High strengthens. An average 10F/06C temperature decrease occurs from September to October.

c. Cloud cover increases during the transition period when the polar front moves southward. Several days of overcast conditions may occur with warm frontal type clouds dominating. Extensive layers of middle and high clouds occur both to the north and south of the front. South of the polar front, conditions remain similar to the summer season. The cloud shield associated with the polar front migrates south and the autumn season begins. Southern Japan experiences many days with clear skies interrupted only by migratory lows moving just south of the main islands.

d. Flying conditions in the local area become poor with many days of IMC or Marginal Visual Meteorological Conditions (MVMC = ceilings 1,000 feet to less than 3,000 feet/visibility 3 statute miles to less than 5 statute miles). The polar front normally vacillates over the local area during this time. Thunderstorms continue to be a hazard, especially over the mountains west of the station. Fog occurs most frequently during the early morning hours. Thunderstorms are usually a late afternoon occurrence while rain  and drizzle show a nearly equal percentage of occurrence during all hours.

e. Prevailing wind direction shifts from southerly to northerly by October. Afternoon heating normally results in a short duration sea breeze effect, but northerly flow again dominates after sunset. The jet stream begins to re-establish itself with two branches again in evidence. The northern branch extends from Vladivostok to southern Hokkaido at 40,000 feet with wind speed of 60‑90 knots, while the southern branch runs across Korea and over central Honshu at 40,000 feet with wind speed of  70 knots. By October, the northern branch dips southward and extends from northern Korea to southern Hokkaido at 39,000 feet with wind speed of 85 knots. The southern branch extends from the Shanghai region to southern Honshu at 45,000 feet with wind speed of 100 knots.

9. Autumn.

a. From mid‑October to December, northern latitude polar air forces the polar front well south of Japan with cooler, dryer air covering the region. The leading edge of the polar front lies along a line from Hanoi to the north coast of the Philippines, then northeastward over Iwo Jima and across the Pacific. The Siberian High  becomes the dominant weather feature over the western Pacific and Asia. High pressure cells often break off  the Siberian High and move across Honshu, north of the Atsugi area. The Sea of Okhotsk Low continues to develop during this period. 

b. Frost normally occurs by the middle of November on the Kanto Plain. Temperatures moderate somewhat as the air crosses the Sea of Japan. Additionally, adiabatic warming occurs as airmasses descend the eastern slope of the Japanese Alps to the west of the Kanto Plain, and prevents Atsugi from experiencing extremely cold temperatures. The mean temperature drops about 20F/11C during this season from 62 to 44F/17 to 7C.

c. Cloud cover across the Kanto Plain decreases considerably during autumn. Low stratus often occurs during early morning hours, with convective clouds dominating the afternoons. Cloudy skies are generally  associated with an approaching cyclonic disturbance, an approaching trough at the upper levels, or with migratory highs moving north of the Kanto Plain resulting in cool, moist northeasterly flow. Northwesterly flow originating over Siberia, picks up moisture as it crosses the Sea of Japan, and is lifted by Japan's mountainous terrain resulting in extensive cloudiness and precipitation along the western coast.

d. Precipitation decreases markedly after the polar front moves south of Atsugi. Early morning fog and late afternoon haze affect visibility during these periods, although VMC occur approximately 85% of the time. Freezing temperatures and snow showers can be expected in Hokkaido, western Japan and northern Honshu. Freezing temperatures and snow rarely occur in the Kanto Plain. The freezing level averages 2,000 feet over Hokkaido; 10,000 feet over Kyushu; and 14,000 to 16,000 feet over the southern Ryukyu Islands. 

e. Northerly winds dominate the  autumn season. Strong winds occur when a strong high pressure cell is located over the Asian continent ‑ Sea of Japan area and an intense cyclonic disturbance is located east or northeast of Honshu, with a trailing cold front extending south of Honshu. The jet stream becomes a significant forecasting parameter by December. Continuing to intensify, the jet stream becomes more firmly established and begins moving southward to a mean position over central Japan. The northern branch passes over North Korea at 35,000 feet and averages 110 knots, while the southern branch crosses central China at 40,000 feet with 140 knots, approaching the northern branch over central Honshu.

B. MIGRATORY WEATHER REGIMES.

1. Migratory Lows:

a. Six types of migratory lows based on the location of their formation and their subsequent track, affect Southeast Asia. Lows originating over central Asia often are difficult to define on surface charts and do not become easily identifiable until they approach the coast and deepen.

b. The movement of migratory lows is a function of the upper level synoptic situation; largely it is a reflection of the long wave trough position and associated short wave trough at the 500 mb level. 

c. Low pressure areas are classified into two broad categories:

(1) Old cyclones moving into the region from Europe or the Mediterranean.

(2) New cyclones.

d. Major low pressure systems which produce weather in Japan, and subsequently the Kanto Plain, are of two general types. The "Northern Lows", or those which pass to the north of Atsugi, and the "Southern Lows" or those which track south of, or over Atsugi.

e. The "Northern Lows" generally form in northern China or southern Russia and move from their source region across the Sea of Japan, over Sakhalin and Hokkaido, and into the Sea of Okhotsk or over Honshu and into the northern Pacific. The most notable weather phenomena associated with these systems is a characteristic wind shift and increase in wind speed due to gradient packing. The “Northern Lows”  are:

(1) Manchurian Low. Maximum occurrence is during autumn and spring. Systems generally track north over Sakhalin and into the Sea of Okhotsk. Cold frontal passage may be experienced at Atsugi; however, little or no weather is experienced.

(2) Lake Baikal Low. Maximum occurrence is during the spring; however, they can occur throughout the year. The track is south of the Manchurian Low track as it moves over the Sea of Japan, Hokkaido and extreme northern Honshu. The average speed of movement is 22 knots. Frontal passage through the Atsugi area can be expected 16 hours after the low passes through the La Perouse Strait during the winter, and 24 hours after passage through the strait during the remainder of the year. Winter passage produces little weather; however, spring and summer passages are usually accompanied by showers and overcast conditions in the Atsugi region.

(3) South Mongolia Low. Occur during all seasons. These systems track more southerly than the previous two lows and may generate a "Yellow Sea Low" during transit through that region. These lows generally track across the Yellow Sea, Korea, the Sea of Japan, northern Honshu and into the southern Sea of Okhotsk. The mean speed is approximately 20 knots. Cold frontal type weather can be expected in the Kanto Plain with the intensity similar to the weather associated with the Lake Baikal Low.

f. The “Northern Lows” are all formed by movement of short-wave troughs through the low pressure source regions and all are enhanced by downslope adiabatic warming as the systems traverse from their mountainous source regions across the Sea of Japan.

g. The “Southern Lows” generally form over central and southern China, then track over the Yellow Sea, Sea of Japan and Honshu, or track over the East China Sea south of Japan between Kyushu and Okinawa. The “Southern Lows” are the primary weather producers for the Kanto Plain. They occur year-round and produce widespread precipitation, low ceilings, poor visibility and occasional thunderstorms or high winds. There are three major systems in this group; the source region for all three systems is Shanghai. 

(1) Shanghai Low. Most frequently occur during spring. Moves from source region over central China then tracks east to northeast at a mean speed of 20 knots passing between the islands of Kyushu and Okinawa. Systems invariably bring rain to southern Honshu. The formation of these lows, as with all lows of the Shanghai source region, is due to a deepening of the China heat low. If the heat low is deepened by a short-wave trough moving north of the Himalayas, a central pressure of less than 1012 mb will generate a Shanghai low. If the low is deepened by a short-wave trough moving from south of the Himalayas, a central pressure of less than 1000 mb will generate a Shanghai low.

(2) Yellow Sea Low.  Primarily occur during summer and autumn, and move from source region at a mean speed of 21 knots, tracking over South Korea into the Sea of Japan. Systems may produce a secondary low south of Kyushu or Shikoku within 12 to 18 hours  after entering the Yellow Sea. The formation of the secondary low is referred to as a "Double Eye Low" and indicates precipitation, low ceilings and poor visibility for the Kanto Plain within 10 to 18 hours after formation. Without the formation of this secondary low, strong  southwesterly winds are experienced at Atsugi. If the central pressure is between 1000 mb and 1008 mb, gusts exceeding 60 knots may be possible. Since upper level support may be drastically different with the passage of a Shanghai Low or a Yellow Sea Low, forecasters should be particularly careful to identify which low pressure system is leaving the Shanghai source region. An empirical rule states that when a low is generated over China and passes 120E, south of 30N, it will be a Shanghai Low and should pass south of Honshu. If the low passes north of 30N, the low will be a Yellow Sea Low and will track into the Sea of Japan. Consideration must also be made of the position of the polar front and the Asian high, coupled with the steering winds aloft.

(3) Taiwan Low. Generated over China near 25N 100E; systems occur most frequently from autumn through spring. These lows track northeastward from the Taiwan/China coast region at a mean speed of 24 knots. These systems will always track south of Japan; however, forecasters must watch for wave formation. Formation of waves which track north of 32N will bring widespread pre-frontal weather to the Kanto Plain. If  the waves are south of 32N, the associated weather is unlikely to occur in the Kanto Plain. Wave formation occurs in several instances:

(a) The most common instance is the formation of a migratory high over mainland China with an eastward track which projects it over Japan. As the front stagnates south of the high, a wave will form behind the receding high center and move over southern Honshu.

(b) Another favorable situation occurs during the winter as a ridge of high pressure extends from the Siberian high southeastward over Japan. A break will sometimes form near Taiwan with a "Taiwan Low" forming within this break and then tracking northeastward over Japan. This situation does not occur along the polar front and therefore does not result in frontal low formation or wave generation, as the Siberian high pressure ridge reestablishes itself thereby cutting off the low formation process.

(c) A final situation exists from late spring through early autumn. A cyclone family will form along the polar front generated by the formation of a Taiwan Low. If the system moves north of 32N, rain should be forecast for the Kanto Plain.

h. These “Southern Lows” present a complex problem for the forecaster due to the rapid spread of poor weather northeast of the waves and the resultant weather at Atsugi. A constant watch for early signs of low and wave formation over the Shanghai region is necessary for effective forecasting of these systems.

2. Cyclogenesis:

a. The east coast of Asia and the south coast of Japan provide favorable climates for recurring cyclogenesis, as continental polar air masses in close proximity to warm maritime air masses rapidly modify as they move across comparatively warmer waters of the East China Sea and Yellow Sea. Synoptic patterns that aid in the formation of cyclogenesis or frontogenesis are described in the following paragraphs. Forecasters must be aware of these  patterns so they may forecast the development of fronts and lows that will eventually affect the Kanto Plain.

(l) Bubble High Cyclogenesis. The most reliable indicator for cyclogenesis during the cool seasons is the off‑shore movement of a cold, migratory high pressure cell from Asia. This is usually referred to as a "Bubble High". Cyclogenesis normally occurs 24 to 48 hours after the bubble high moves off the coast. The latitude at which the cyclogenesis occurs roughly correlates with the latitude of the bubble high. Generally, highs that move offshore north of 35N will generate lows that move into the Sea of Japan. Highs that move offshore south of 30N will generate lows that move south of Japan. Cyclogenesis under these conditions normally occurs in the Yellow Sea or East China Sea and results in  Shanghai or Yellow Sea Lows. Lows that are produced by a high moving offshore between 30N and 35N, track relative to the jet stream. Lows developing north of the jet stream tend to move southeast toward the jet and then along the  jet's southern boundary, deepening rapidly as they pass under the jet core. The location of a thermal wave at 850mb gives a good indication of the location of cyclogenesis. This synoptic pattern has been found so reliable nearly 100% verification results with a forecast of cyclogenesis after a bubble high has moved off the Asian coast. While this is primarily a wintertime situation, this method is also applicable to clear-cut spring and summer situations. The delay between the off‑shore movement of the high and the formation of the low is 24 to 36 hours during the winter and 36 to 48 hours in the spring and summer. 

(a) Types of Cyclogenesis Associated with a Bubble High: 

Pre‑existing Low to the Northwest.  Characterized by a low pressure cell to the west or northwest of the critical area at the time the bubble high moves offshore. It is followed most frequently by the development of two cyclones, or one elongated north‑south cyclone, resulting in widespread cloudiness and poor weather. In winter this system develops in about 24 hours and is commonly referred to as a Shanghai Low.

Pre‑existing Cold Front. Characterized by a cold front northwest of 30 but no marked pressure cell present. 65% of the time cyclogenesis will occur in the western part of the critical area (30. The remaining 35% of the time, poor weather is restricted to a band along the cold front. No active warm front forms under this situation as the low moves northeastward or east‑northeastward through the Sea of Japan. In early or late winter this system develops in 24 to 36 hours and is referred to as a Yellow Sea Low. 

No Pre‑existing Low or Cold Front. Characterized by the formation of a wave cyclone west of the bubble high. These lows normally form in the central and southern coastal regions of China and move along the south coast of Japan; they are commonly called Taiwan Lows. The associated warm frontal weather advects from the formation region northward. Lows formed under these conditions usually take 2 to 3 days to clear the area while the other types of lows move through the area much more rapidly. Typical of spring and autumn, development normally takes about 36 hours. The 24 hour positions cover the four day period from the time the bubble high breaks from the parent high until the formation of an open wave or closed low.

Validating Criteria. The above forecasting procedure verifies in 80% of all cases, but four important conditions must be considered: (1) the bubble high must be located in the critical area between 30N and 35N, (2) the bubble high must be a break‑off cell vice an extension of the Asian high, (3) tropical cyclones in the immediate vicinity negate this forecasting procedure and finally, (4) this method is not valid during summer months as most coastal highs are solely a reflection of diurnal pressure variations.

Deepening of Lows. Once these lows form, they deepen rapidly with an average pressure decrease of 15 mb. After leaving the formation area, all surface cyclonic circulations in this area during the winter, should be forecast to deepen due to deepening of the upper level system and the land‑water thermal contrast.

Location of Cyclogenesis. Forecasting the region of cyclogenesis can be refined by proper analysis of the 850 mb chart. An upstream jet maximum moving toward the area may aid in the timeline of development. Advection of warm air north along the east coast of China behind a surface bubble high, and cold air advection in a trough to the west sets up an ideal pattern for cyclogenesis. The 850 mb chart may also indicate movement of a bubble high. Warm advection at the 850 mb level, with cold air advection ahead of the bubble high, signifies that the high is beginning to move and will continue to move as long as this advection pattern persists.

Summary of Bubble High Cyclogenesis. The upper air pattern is generally favorable during the winter for cyclogenesis off the east coast of China. The key to identification of cyclogenesis is the recognition of the appropriate surface pattern. This is important as these lows rapidly affect the Kanto Plain after formation. The most common surface pattern for cyclogenesis in the coastal waters off Asia, is a bubble high breaking off of the cold continental Asian High. As the high moves rapidly eastward, it produces bad weather and cyclogenesis approximately 80% of the time. In order for this flow pattern to properly concentrate the thermal field, it is necessary that the bubble high move off the coast between 25N and 45N. 

(2) Cyclogenesis in a Weak Pressure Trough in Cool Seasons. 

(a)  This situation is created when troughing occurs over the Kuroshio current south of Japan, and the pressure gradient over the area is weak. This occurs most readily when the short-wave trough is not fast moving and there is a strong air‑sea temperature difference (12F/7C or more). Lows developing in this area are called "Oshima Lows" since they develop in the vicinity of Oshima Island (Station # 47675). The development of an Oshima Low is indicated by a wave over Oshima on the 850 mb chart, with a developed low in the Yellow Sea near 125‑130E. When development of an Oshima Low is evident, precipitation should be forecast to begin in the Atsugi area approximately 12 to 18 hours after the low reaches 125E. During autumn the presence of a southerly low level jet over the island of Hachijo Jima (Station # 47678) is an indicator of the formation of an Oshima Low. This jet is caused by the increased thermal packing between cool air off the continent and warm, oceanic air to the south.

(b) There is a marked onshore flow over southern China so that cold continental air and cool maritime air (or well-modified cP air) are in close proximity and there is a possibility of cyclogenesis occurring in the southern China region. The key to this situation is a surge of cold air at the 850 mb level resulting from a short-wave trough moving over the area.

(c)  When there is a cold air advection pattern at the 850 mb level over the Kuroshio current, the possibility for cyclogenesis exists.

(3) Warm Season Cyclogenesis in a Cool 850 mb Tongue. 

(a) During the warmer months, most cyclogenesis accompanies a short-wave trough moving over a cool tongue of air. Any cool pool or tongue of air that is well-defined at the 850 mb level in the warmer months is a possible area for cyclogenesis, particularly in the Sea of Japan and Yellow Sea. If a short-wave trough moves over one of these areas, cyclogenesis usually occurs. If the cool air moves eastward, rain showers and thunderstorms may be triggered. Cyclogenesis will usually occur when the short-wave trough approaches within 5 to 10 longitude of the centerline of the cool tongue of air. 

(4) Cyclogenesis of the Stationary Polar Front South of Japan. 

(a) The upper level winds are generally west to southwest when the front stagnates within 300 miles off  the southern Japan coast. Frontal activity will diminish when the winds veer to north of west. When the low‑level winds are north or northeast along the southeast coast of Honshu and west to southwest along the southern coast, the formation of a lee depression occurs in the area between Oshima Island (Station # 47675) and Hamamatsu (Station # 47681). When the stationary front is just south of the coast of Japan and there is warm advection to the west, cyclogenesis will generally occur. The advection pattern at the 850 mb level indicates the formation of the cyclone. When an upper level, cold low is located in the Manchuria‑ Siberia region, cyclonic flow will occur near the polar front and cyclogenesis is probable.

(5) Transition Season Cyclogenesis off Southern Japan with Easterly Flow.

(a) When the cyclogenesis area off southern Kyushu is established in deep cool easterly flow, it will become active when the gradient winds along the southern coast of Japan veer northeasterly and the 850 mb winds are light southerly. This pattern is often established in the spring with the ridge line over the Kanto Plain. Conditions are also favorable in the early autumn or late summer when the subtropical ridge line, sloping northward with height, establishes a deep easterly flow over Japan and low‑level cold air is present in the generating area. Such a situation is set up when a cool high pushes southeastward off eastern Japan and slowly feeds cool air into the lower levels. The trigger mechanism is usually an upper‑level short-wave trough moving over Korea. The best indication of early cyclogenesis is the appearance of an altostratus cloud layer, usually overcast, with bases between 8,000 and 12,000 feet advecting over southern Japan and into central Honshu. The altostratus, which may be masked by a low overcast layer due to the onshore flow, will move across the Kanto Plain with light intermittent rain beginning 6 to 12 hours later. Continuous rain commences 12 to 24 hours later as the low moves along the coast. The low will begin to move when the mid‑tropospheric flow shifts from easterly to southwesterly. This type of cyclogenesis will likely occur with the first outbreak of cool air over the Kanto Plain and with the first significant short-wave trough.

(6) Kanto Lows and Lee Depressions.

(a) Moderate to strong west to southwest flow along the mountains of southeast Japan causes cyclonic eddies and convergence to occur over the Kanto Plain. These eddies and convergence take the form of: 

(1) Lee depressions along the southern edge of the Japanese Alps

(2) Lee depressions off‑shore along the coast

(3) Kanto Lows ‑ caused by a combination of convergence, pressure falls 





                             and insolational heating

The 1800Z or 2100Z surface chart should be analyzed to forecast formation of an afternoon Kanto Low. The probability of formation is greatly enhanced if the jet stream extends along the south coast. Significant weather over the Kanto Plain associated with these lows generally only occurs with cool north‑northeast gradient flow along the east coast, which results in overrunning. Low ceilings and precipitation occur when a short-wave trough approaches from the west, or if the jet stream (particularly a jet maximum) lies to the south of Honshu. Well-developed Kanto Lows, which are reflected in the gradient flow, produce airmass thunderstorms or rain showers/snow showers. Cumulus/stratocumulus with isolated cumulonimbus clouds and rain showers/snow showers will persist as long as the generating mechanism persists, except when the low moves eastward. This is especially true if a short-wave trough is approaching from the west. Without the approach of a trough, as the heating effect ceases after sunset,  the c1ouds will dissipate due to cooling in the lower levels and air drainage.

(7) Forecasting Kanto Lows/Lee Depressions. 

(a) Moderate to strong southwest flow and surface heating produce convergence in the bowl- shaped Kanto Plain, and may form an afternoon Kanto Low.

(b) Kanto Lows form frequently after the passage of intense cold fronts or low pressure centers. They form more frequently during the day than at night since surface heating is a factor in their development. For significant Kanto Low development, an off‑shore low level trough with the jet stream in the immediate vicinity are strong contributing factors. A very intense Kanto Low should be forecast if a short-wave trough and a jet maximum are approaching the area simultaneously.

(c) Weakening of the local pressure gradient, coupled with west to southwest low level winds along the south coast of Japan, can cause lee cyclogenesis along the southeast coast of Japan. Lee troughs can form as a result of:

(1) Northerly flow along the mountains of south central Honshu

(2) The approach of an upper level short-wave

(3) A low moving across the Sea of Japan

(4) Cold fronts which approach Japan parallel to the coastal mountains

(d) Pressure falls and troughing will occur south of Kyushu and/or Shikoku. Satellite imagery should be continuously monitored in this area, as cyclogenesis can be explosive and move very rapidly up the coast.

3. Seasonal Wind Circulations:

a. Certain synoptic patterns induce cyclonic flow across the Kanto Plain and cause strong winds over Tokyo Bay and the coastal regions, while in the Yokota area and north winds remain weak. Seasonal effects are discussed below:

(1) Winter.

(a)  Lee depressions and lows are most common early and late in  the season and produce little significant weather. A circulation under the influence of west to southwest flow over the coastal area and weak flow across the northern regions produces cloud layers of 4,000 feet (broken to overcast) with tops at 12,000 feet. Occasionally this situation produces light rain or snow during the late evening hours in the Atsugi area.




(2) Spring.





(a) During the early spring Kanto Lows will produce gusty southwest winds, good to fair visibilities and cloudy skies will multiple layers from 2,000 to 10,000 feet. Later in the season, Kanto Lows produce afternoon cloudiness with rain in early evening through early morning. This situation almost always produces early morning ground fog. 




(3) Summer.





(a) Kanto Lows form often, unless they are suppressed by an extension of the Pacific High or the passage of a migratory high across the Kanto Plain. The Kanto Low is relatively insignificant during this period due to the effects of the warmer air mass and restricted overrunning. The exception is a well-defined Kanto Low which is reflected in the gradient wind flow. This low will produce rain and thunderstorms over the mountain areas and scattered to broken skies (2,500 to 4,000 feet) with haze and smoke advected over the area. When a short-wave trough approaches the Kanto Plain, rain and thunderstorms may be forecast with trough passage.




(4) Autumn.





(a) Strong short-wave troughs produce Kanto Lows with the resultant wind flow veering to the southeast or southwest at the surface. The wind continues to veer to the north as the low moves eastward in advance of the approaching trough. Surface winds are proportional to the gradient and may be gusty. The southerly winds are usually not strong, but will become gusty when they shift to the north. Low level wind shear may produce moderate to severe turbulence; moderate turbulence may extend up to 10,000 feet.


4. Migratory Highs: 



a. The source region for high pressure centers affecting the Atsugi area is the Russian Lake Baikal region. As with the low pressure systems discussed earlier, these migratory highs follow definite seasonal tracks. Most highs follow a general southeastward, eastward, then northeastward course as they track across Japan. The weather at Atsugi will be good when the center of a migrating high passes across or to the south of the Kanto Plain. When a migrating high passes to the north of Atsugi, the weather will generally be poor. The circulation around the high will pick up moisture as it passes over the Kuroshio Current and then to the east/north-east of Atsugi. Migrating highs may be classified according to the area in which they form, and the tracks they follow after leaving their source region.



b. Classification Types:




(1) West Lake Baikal High. This high forms west of Lake Baikal and is a semi-permanent feature. It disappears for short periods of time under the influence of short-wave troughs traveling across the Lake Baikal region. The West Lake Baikal High has the highest central pressure of any pressure cell in the northern hemisphere, with pressures as high as 1088 mb recorded. Surges of cold air move southeastward to the Shanghai area then eastward across southern Japan, bringing cold air to the Kanto Plain. This high is most prevalent during winter and early spring.




(2) East Lake Baikal High. Originating east of Lake Baikal, this high moves southeastward over Northern Korea and then eastward over northern Honshu and Hokkaido. The East Lake Baikal High occurs primarily during summer and autumn.




(3) Northeast Lake Baikal High. This high moves southeastward into the Hokkaido region during all times of the year. Its presence normally indicates a blocking situation in the northern latitudes.




(4) Sea of Okhotsk High. This high forms over the northern Sea of Okhotsk and moves south-southwest to Sakhalin and Hokkaido. It is common only during the summer months.




(5) Other highs may develop near Lake Baikal and eastern Siberia, but track in such a manner as to have little to no effect on the weather of the Kanto Plain. These highs move south into China or east across Sakhalin and the Sea of Okhotsk.



c. Winter Anticyclone Tracks.




(1) Winter migratory highs are usually of the West Lake Baikal type, with average central pressures of 1045 mb. As these highs move over China, Korea or Japan, the surface pressure drops to an average of 1028 mb. An average of three high pressure centers per month move across southern Honshu and the south coast of Japan bringing fair weather to the Kanto Plain. When cold polar air approaches the local area from the Sea of Japan, any accompanying moisture is normally deposited on the windward (western) side of the Japanese Alps before affecting the Kanto Plain. Periods of haze may affect the area due to the proximity of the Tokyo-Yokohama industrial centers. Occasionally highs will move north of the area; however, this is more likely to occur during the transition seasons of fall and spring. This situation will produce poor weather in the Atsugi area.



d. Spring Anticyclone Tracks. 




(1) Migratory highs are generally of the West Lake Baikal type. Occasionally a Northeast Lake Baikal High will move across Japan. Central pressures of spring highs average 1030 mb when leaving Asia as they move on a slightly more northward track taking them over northern Honshu. Poor weather is associated with this type of system more frequently than with winter highs. An average of five highs move over Japan along the West Lake Baikal track during April; fair weather is associated with this synoptic pattern. Six highs generally follow the more northerly track of the Northeast Lake Baikal high systems during May, resulting in poor weather conditions.



e. Summer Anticyclone Tracks. 




(1) The dominant type of  migratory high during the summer is the East Lake Baikal High which moves across central and northern Honshu. The central pressure of these systems averages 1014 mb over their source region. An average of three highs per month affect Japan, with only one per month traveling along Honshu’s southern coast. The Sea of Okhotsk High affects the Kanto Plain during the summer. When this high moves over the southern Sea of Okhotsk and northern Hokkaido, long periods of poor weather may occur in the local area as northeast maritime flow dominates. This cool, moist, onshore flow becomes trapped over the Kanto Plain by the mountain barrier to the west, and orographic lifting results. If surface wind speeds are moderate to strong (>12 knots) cloudiness will normally be scattered to broken. If surface wind speeds are weak, overcast skies and light precipitation may occur.



f. Autumn Anticyclone Tracks. 




(1) The East and Northeast Lake Baikal Highs dominate the Kanto Plain as the synoptic pattern transitions toward winter. As these highs track to the north of the Kanto Plain, poor weather conditions will prevail over the local area for extended periods (speed of movement dependent.) A slow moving high will cause poor weather for longer periods of time. The highs move out of the Lake Baikal region with an average pressure of 1028 mb; they will average about 1018 mb by the time they reach the eastern coast of Japan. An average of four to five highs per month move over Japan during the autumn season.

C. FRONTAL PASSAGE. 



1. General Description.




a. Frontal boundaries affecting the Kanto Plain track eastward from Asia and across the Sea of Japan, or track north-southward with the Bai-U front during transition seasons. Climatology indicates the period of maximum frontal passage is November through May; and is associated with strong polar surges from the Siberian High pressure cell.




b. Polar surges crossing the Sea of Japan during the winter months are sometimes difficult to identify and forecast. Niigata (Station # 47604) and Aikawa (Station # 47662) in northwest Honshu are normally reliable for discerning frontal passage by noting a shift in wind direction and velocity. If surface winds are 20 knots or greater after frontal passage at these stations, fronts can be expected to pass over the local area within 10-13 hours. With little or no change in temperature and moisture content at Niigata and Aikawa after frontal passage, the front can be expected to be weak as it passes the Kanto Plain. If temperatures drop 4F/2C or more the front can be assumed to be active.



2. Slow Moving Cold Fronts. 




a. The mountains west of Atsugi affect the majority of cold fronts approaching the local area, especially slow moving systems. Slow moving cold fronts (12-16 knot average speed) normally occur during the spring and summer months due to weaker steering flow. The 850 mb level winds are normally west to southwest at 10-15 knots prior to frontal passage then shift to the northwest and increase to 15-25 knots after passage. Flow is generally moist, resulting in extensive cumuliform clouds and rain showers throughout the area. 




b. During June-July and September-October periods, the Kanto Plain comes under the influence of the migrating polar front (Bai-U Front). Slow moving and east-west oriented, the Bai-U Front is characterized as warm frontal, with moderate rain and overcast cloudiness. During the Bai-U season, the 200 mb jet stream is normally oriented from southwest to northeast over Korea and Japan. As long as the jet flow remains from the southwest, poor weather persists across southern Honshu. When the jet flow veers northwest, the surface front will normally move south within 18 to 24 hours and weather conditions will improve. 



3. Fast Moving Cold Fronts. 




a. The majority of cold fronts affecting the Kanto Plain during the winter are fast moving with average speeds of 25-35 knots. These fronts extend to much higher levels than those occurring during the spring and summer. As they pass over the mountains in central Japan, the surface front is blocked while the upper front passes the local area between the 850 and 700 mb levels. Surface winds are west to southwest at 10 to 20 knots preceding the front, veering west to northwest at 25 to 35 knots after upper level frontal passage. Due to the leeside mountain effect, fast moving winter cold fronts have a limited effect on the southern coast of Honshu. Rain showers accompany these fronts until November; snow shower activity generally occurs December through February. These fronts are preceded by a thin cirrus shield, with altostratus overcast conditions within 12 hours of frontal passage. Clearing skies and gusty winds follow polar outbreaks over the Kanto Plain. Very strong polar outbreaks will cause surface winds as high as 45 knots along the coastal regions. 



4. Honshu Front.




a. During the transition seasons of autumn, late winter and spring, the jet stream and associated thermal packing aloft fluctuate northward and southward over Japan, producing complex frontal patterns. These synoptic patterns must be carefully evaluated to properly forecast local conditions. 




b. The Honshu Front significantly influences Tokyo area weather. The Honshu Front frequently becomes active in advance of Shanghai or Yellow Sea Lows and causes precipitation to begin much sooner than anticipated, in much the same way as the Oshima Low. 




c. The development and resultant movement of the Honshu Front is directly related to the latitudinal penetration of the cold air aloft. The 1000 to 500 mb thickness chart is a proven tool for evaluation of warm frontal passage in the Kanto Plain. The thickness values in the Kanto Plain area, evaluated when the Yellow Sea or Shanghai Low is located near 125E are 5460 meters and 5580 meters. If the 5460 meter thickness line is south of the Kanto Plain area and the 60 meter isolines are tightly packedthe Kanto Plain will remain within the cold air with cloudy skies and overrunning precipitation. If the 5580 meter thickness line is north of the Kanto Plain and the 60 meter isolines are loosely packed, the Honshu Front will become a warm front when associated with a Yellow Sea Low and pass to the north of the Kanto Plain with partly cloudy skies and warm, gusty southerly winds. If the 5520 meter thickness line is over the Kanto Plain, a borderline situation exists and passage depends upon the packing of the thickness lines versus the strength of the pressure gradient. A rapidly deepening Yellow Sea Low, in conjunction with loose thickness packing, indicates warm frontal passage. A weak Yellow Sea Low and tight thickness packing indicates the front will remain stationary and to the south of Atsugi. 

D. WEATHER PHENOMENA.



1. Temperature.




a. Located between the world’s largest land mass and largest ocean, Japan’s weather is directly controlled by the intense cold air flowing from the Asian continent during the winter and warm, moist Pacific Ocean air during the summer. As a result, winters are cool and summers are hot and humid. 




b. Winter. December through February conditions are generally mild as the polar front establishes itself south of the local area. Daytime temperatures range from the low to mid 50’s with nighttime minimums in the low to mid 30’s. Cold fronts moving through the area bring the first influx of cold Siberian air along with snow flurries and extreme minimum temperatures in the low 30’s. During January and February , the polar front is established south of the area with Siberian air dominating the Kanto Plain and most of Japan. Extremes range from near zero to the mid 70’s. During periods of gusty northerly winds, the wind chill temperature becomes a factor, impacting the work of exposed personnel.




c. Spring. The local area remains under the influence of weakening cold Siberian air with daytime temperatures in the upper 50’s in March. Nighttime minimums are in the lower 40’s with an occasional dip into the lower 30’s resulting from a strong polar surge. In April and May maximum temperatures rapidly increase as the subtropical ridge begins to advect warm southerly air over southern Japan. Daytime temperatures average in the mid 60’s to low 70’s with nighttime minimums in the upper 40’s to lower 50’s. 




d. Summer. During June and July the polar front migrates northward and produces the Bai-U season. In June, temperatures average in the mid to upper 70’s with minimums in the upper 50’s (lower temperatures will occur with the passage of migratory lows). During mid to late July, the western Pacific subtropical ridge begins to more strongly influence southern Japan. Average temperatures increase to the mid 80’s with extremes reaching into the low 90’s. By August the Subtropical High is well established causing mostly clear skies and hazy daytime conditions. Temperatures average in the upper 80’s with extremes reaching the mid 90’s. 




e. Autumn. September temperatures are much like summer, with average daytime maximums in the upper 70’s to low 80’s and minimums in the lower 60’s. The latter half of September is the beginning of the cooling trend which results from the weakening and southward transition of the sub tropical ridge, as well as the southerly transition of the polar front. October and November are characterized by clear days with average temperatures in the upper 60’s, and nighttime minimums in the upper 40’s. By the end of November, several nights of temperatures in the upper 30’s occur.



2. Rain.




a. Rain in the local area usually occurs in association with three basic synoptic patterns. The primary synoptic pattern occurs during the Bai-U season with a quasi-stationary front just south of the local area and a ridge to the north. Most of the precipitation is of the warm frontal type with warm moist air being advected northward over a wedge of cool air lying over the local area. The second synoptic pattern occurs when low pressure systems move from Asia (i.e. Shanghai or Taiwan Lows.) As these systems develop, they generally do not occlude until just prior to reaching Japan. Their passage south or across southeastern Honshu normally brings rain to the Kanto Plain. The third synoptic pattern associated with precipitation is either a migratory high over northern Japan or a ridge oriented east-west over northern Japan. Air flow around the southern periphery of the high pressure area moves onshore over the Kanto Plain and is trapped by the mountains to the west, resulting in the formation of a Kanto Low. 




b. From March to August the maximum probability of rain occurs at night between the hours 2100 to 0500 local (1200 to 2000 UTC), with peak occurrence from 0300 to 0500 local (1800 to 2000 UTC). During January and February, this period shifts to late afternoon (1500 and 1700 local/0600 and 0800 UTC). Maximum rainfall occurs between 1500 and 1700 local (0600 and 0800 UTC) during September, 0600 to 0800 local (2100 to 2300 UTC) in October, 2100 to 2300 local (1200 to 1400 UTC) for November and 0900 to 1100 local (0000 to 0200 UTC) in December. The minimum rainfall for all months, except for January, occurs just before or just after noon; the January minimum occurs near midnight.




c. The yearly average precipitation for Atsugi is 55.6 inches. The greatest monthly mean amount (7.58 inches) occurs during June with the Bai-U season, while minimum monthly mean is during January (1.92 inches). Often a secondary maximum occurs in September during the Autumn Bai-U season (7.12 inches).



3. Snow. 




a. During December through March, the type of precipitation (solid or liquid) must be considered. The surface temperature, 850 mb temperature and the temperature of the layer of the air between the surface and 850 mb level are the controlling factors in determining whether rain or snow will occur.




b. Ideal snow producing synoptic pattern.





(1) Cold air ridging across northern Honshu into the Pacific, east of Tokyo.





(2) A well defined low moving west to east along the southern coast of Honshu, or an east-west oriented frontal system.





(3) Cold advection in the lower levels (1000-5000 feet).




c. The snowfall amount can be accurately forecast by utilizing the 850, 700 and 500 mb wet bulb temperatures. The maximum accumulation from a single storm is approximately 10 inches; normally much less will accumulate. The maximum monthly snowfall (22.8 inches) occurred in February 1984. The highest monthly mean (3.4 inches) occurs in February.




d. Forecast snow over the Kanto Plain if all of the following conditions are met (85% accurate): 





(1) Precipitation is expected to occur.





(2) The 1000-500 mb thickness (computed vice graphic) at Tateno (Station # 47646) is 17,600 feet (5,360 meters) or less. 





(3) The surface temperature is expected to be 37F/3C or less when precipitation occurs. 





(4) A cold ridge (not a cut-off high) of the Siberian high crosses Hokkaido and northern Honshu and extends across the Pacific east of Tokyo.





(5) Clear evidence of cold advection in the local area exists at the 850, 700 and 500 mb levels.



4. Haze and Smoke: 




a. Forecasting haze and smoke visibility restrictions are difficult problems facing the Kanto Plain forecaster, as the relation between haze, smoke and fog is highly complex. Although haze and smoke reduce visibility year-round, wintertime occurrences are the easiest to forecast since the complicating presence of fog and high humidity is unusual.




b. The reduction of visibility due to haze and smoke is caused by the following factors:





(1) Subsidence in the lowest 4,000 feet of the atmosphere, although difficult to measure, is a necessary condition for haze and smoke restriction. If the subsidence is strong enough to trap the haze and smoke particles, a light wind from the Tokyo-Yokohama industrial areas will lower Atsugi’s visibility to less than 3 miles.





(2) If the wind is too strong (> 12 knots) or not from a direction of a smoke source (East-northeast through East-southeast), visibility will not be restricted. 





(3) The morning and evening hours are generally the time of greatest restriction to visibility. Diurnal temperature changes, wind direction and vertical motion, as well as the low angle of incidence of the Sun’s rays, are the contributing factors. 




c. Haze and Smoke Climatology.





(1) Time of Occurrence:






(a) Overall - 0700 to 2200 local (2200 to 1400 UTC)






(b) Maximum - 0900 and 1700-1900 local (0000 and 0800-1000 UTC)






(c) Minimum - 0400 (secondary at 1300) local (1900 and 0400 UTC)





(2) Month of Occurrence:






(a) Maximum - December (secondary in July)






(b) Minimum - January





(3) Relation to Wind Direction:






(a) Maximum - East-northeast to east-southeast






(b) Minimum - Southwest





(4) Relation to Wind Speed:






(a) Maximum - Wind speed of 3 to 11 knots (secondary with winds calm or light and variable)






(b) Minimum - Wind speed of 12 knots or greater



5. Stratus and Fog: 




a. Dense fog is a common occurrence during the warm season from May to October (21 to 26 days during each of these months). Fog occurs most frequently during the morning hours and creates a hazard for early morning flights. With surface heating, the fog normally burns off by noon.




b. Fog forms under light northeasterly windflow and is even more likely mornings after rainfall. Fog almost invariably forms with a low to the northwest of the station and another low center moving eastward south of the station due to very light winds. Another condition which normally results in dense fog formation is when the polar front lies close to the southern coast of Japan; usually light northerly winds occur during this situation. 




c. Stratus generally forms when warm, southerly flow is orographically lifted by the local terrain. This type of stratus, with bases of 1,000 feet, usually forms near the mountains and spreads east across Atsugi. Development is normally associated with a Kanto Low or moderate to strong northeasterly low level flow. Status formation usually occurs in the early morning hours and dissipates during the late morning hours. Stratus formation also occurs when cool air drains from the mountains to the west, lifting the warm air which has moved into the area from the south during the day. This type of stratus normally has bases of 2,000 feet.




d. Climatology for fog:





(1) Time of Occurrence:






(a) Maximum - 0600 to 0800 local (2100 to 2300 UTC)






(b) Minimum - 1200 to 1400 local (0300 to 0500 UTC)





(2) Month of Occurrence:






(a) Maximum - July (84.6% of days)






(b) Minimum - January (27.1% of days)





(3) Relation to Wind Direction:






(a) Maximum - North to northeast






(b) Minimum - Southwest to west-southwest



6. Winds and Turbulence.




a. The rugged terrain to the west of Atsugi and the orientation of the Kanto Plain greatly affect the wind flow in the local area and help to produce low-level turbulence. During January, the airflow across Atsugi is strong (20 knots or greater) northerly 51.2% of the time. During February through April, upper winds shift toward the west and although the winds at Atsugi are still mainly out of the north (37.7% of the time), southerly flow occurs more frequently. By May, southerly winds dominate the local area and persist until September when the winds shift north.




b. A diurnal variation in the wind speed occurs over the local area with maximum winds occurring during the afternoon hours. From September to February, the maximum wind speed occurs from 1200 to 1400 local (0300 to 0500 UTC) while from May to August, maximum speeds occur from 1500 to 1700 local (0600 to 0800 UTC). A sea breeze affects the local area when sufficient daytime heating occurs and the gradient is southerly  or light northerly. The sea breeze normally ends near 1900 to 2100 local (1000 to 1200 UTC), with winds gradually shifting to the north as the land breeze becomes dominant.




c. Strong gusty south-southwest flow is almost always associated with a low in the Sea of Japan near the west coast of Honshu, with a high pressure center located to the south or southeast of Atsugi. This synoptic pattern can cause low level turbulence in the Atsugi area. Many of the local area wind speed maximums have occurred with deep lows or tropical cyclones which moved into the Sea of Japan near the west coast of Honshu.




d. During winter when fast moving cold fronts cross the local area, little or no weather may occur; however, gusty northerly surface winds often develop after frontal passage. Passing upper level troughs often induce gusty northerly winds at Atsugi. An analysis of the 700 mb level chart aids in the detection of these approaching troughs. The 850 mb chart is one of the best tools for determining local area winds. A tightening of the gradient to the west is a good indication of developing strong surface winds. 




e. By comparing pressure differences and wind strength with stations to the north and west of the local area, an accurate wind forecast for Atsugi can be made.



7. Thunderstorms.




a. Most thunderstorms occur at Atsugi from May through September, with peak activity in August. An average of three to five days with thunderstorms can be expected in the local area during this timeframe. 




b. Air mass thunderstorms during summer months can be expected during afternoon and early evening hours (1500 to 2100 local/0600 to 1200 UTC). Warm, moist air (mT), in association with daytime heating, results in cumulus and cumulonimbus buildups.




c. Kanto Lows occasionally induce thunderstorms during the summer months. Thunderstorms which affect Atsugi usually develop to the north-northwest and move east-southeast across the local area. Local radar monitors this area, providing Atsugi with advanced warning. Forecasters should also carefully monitor stations located north and west of Atsugi (Yokota/RJTY, Iruma/RJTJ, Tachikawa/RJTC, Chofu/RJTF, Fuji/RJAT). Thunderstorms developing to the south and southeast usually do not affect the local area.




d. The mountains west of Atsugi lift and dry frontal systems as they pass the local area. Southerly flow over the Kanto Plain ahead of the front advects warm, moist air over the Kanto Plain. Passage of the front aloft may create sufficient lifting to trigger heavy rain showers and thunderstorms. These conditions occur during all months if frontal systems are active.




e. The prerequisites for thunderstorm formation are an unstable lapse rate, sufficient low-level moisture and a lifting mechanism. All these conditions are readily fulfilled as the proximity of mT and cP air results in lapse rates which can rapidly become unstable. Strong south to southwest  winds at the 850 mb and 700 mb levels lying across or to the north of the local area, produce vertical lifting and advect significant moisture over the Kanto Plain for the development of thunderstorms.  

SECTION IV

SPECIALIZED FORECASTS

A. OPTIMUM PATH AIRCRAFT ROUTING SYSTEM

1. OPARS is a computer generated aircraft routing system for military and/or DOD aircraft.

2. Most Pacific region NAVPACMETOC DETs and Marine Corps Air Station Weather Offices are directly linked to the main computer system at Fleet Numerical Meteorology and Oceanography Center, Monterey, CA by computer terminal. Detailed procedures for requesting OPARS flight plans can be found in the OPARS User's Manual.

B. ACOUSTIC SENSOR RANGE PREDICTIONS (ACTIVE/PASSIVE)

1. Standardized USW products, formatted for Fleet use, which provide range predictions (for various sonar/sonobuoy systems) or propagation loss curves (which can be used to determine the detectability of a sound source). These products can be processed locally using TESS 3 and Geophysics Fleet Mission Program Library (GFMPL).

2. For additional guidance, see Fleet Oceanographic and Acoustic Reference Manual (RP-33).

C. ENVIRONMENTAL PREDICTIONS (IREPS AND FLIR FORECASTS)

1. Alpha-numeric formatted environmental products are processed locally using TESS 3 and GFMPL. See Composite Warfare Oceanographic Support Module (CWOSM) Part I and the IREPS User’s Manual for additional guidance.

SECTION V

ENVIRONMENTAL EFFECTS

A. HAZARDOUS WEATHER ADVISORIES

1. NAVPACMETOC DET Atsugi is responsible for issuing High Wind, Snow, Physical Activity, NAF Atsugi Air Quality and Thunderstorm warnings/advisories for NAF Atsugi and NSF Kamiseya. Detailed information is available in NAFATSUGIINST 3140.1N (Heavy Weather Doctrine), NAVPACMETOC Det Atsugi SOP # 12 (Thunderstorm Advisories), SOP # 13 (High Wind/Gale Advisories), SOP # 39 (Determination and Dissemination of Physical Activity Advisories) and SOP # 41 (NAF Atsugi Air Quality Advisory Program).

SECTION  VI
THUMB RULES

A. TROPICAL CYCLONES

1. A tropical cyclone passing more than 120 NM south of Atsugi will produce fair weather with gusty winds over the local area (50 - 80 % probability).

2.A tropical cyclone passing within 75 NM to the south of Atsugi will produce heavy rain, low ceilings and gusty southerly winds over the local area (80 - 100% probability).

3. A tropical cyclone, or deep low, passing to the west and north of Atsugi, then into the Sea of Japan, will cause gusty southerly winds over the local area (80 - 100% probability).

4. When tropical cyclones reach the Kanto Plain, they produce poor weather over the entire area regardless of the central pressure. Individual storms produce at least 100 mm (4 inches) of rainfall. In some cases as much as 200 mm (8 inches) or more precipitation will occur if the eye of the storm reaches the western and northern portion of the Kanto Plain (80 - 100% probability).

5. If the trajectory is such that the tropical cyclone reaches the Chubu District near Osaka, 100 mm (4 inches), or more, rainfall may be forecast for the Kanto Plain (50 -80% probability).

6. If a tropical cyclone develops south of Guam and begins to move west, high pressure centered over the Bonin Islands will not weaken. As a result, fair weather persists over the local area (50 - 80% probability). 

7. Tropical cyclones will not recurve until they reach a region where south or southwest winds prevail aloft. The steering  level may be determined by streamline analysis of the mid-levels (500 and 400 mb) (50 - 80% probability).

8. If a front is situated  along the southern coast of Honshu with a tropical cyclone moving toward Kyushu into the Sea of Japan, heavy rain showers and thunderstorms will occur across the Kanto Plain (50 - 80% probability).

B. MIGRATORY LOWS

1. Lows generated in the vicinity of Taiwan generally follow a trajectory along the southern coast of Japan (80 -100% probability).

2. Lows that move northeastward through the Sea of Japan and across northern Honshu produce showers over the Atsugi area. Weak southeasterly winds shift to strong and gusty southwesterly winds after frontal passage; forecast frontal passage when the surface low passes 136E (50 - 80% probability). 

3. When lows move north of 32 N along the southern coast of Honshu, light continuous rain will occur at Atsugi (80 - 100% probability).

4. Lows passing to the south of Atsugi, south of 32N, will produce widespread cloudiness across the Kanto Plain with little or no precipitation (80 -100% probability).

5. With the passage of a low south of Atsugi, winds will be light northeasterly prior to passage, then increase, depending on the pressure gradient behind the front (80 - 100% probability).

6. Rapid lowering of the ceiling is characteristic of the approach of a low pressure system along the southern coast of Japan. 400 - 600 foot ceilings can be expected 6 to 10 hours after precipitation begins (50 - 80% probability).

7. Precipitation will cease after a low passes a north-south line extending from Tokyo. Rapid improvement of ceilings can be expected after low passage (50 - 80% probability).

8. Lows which form over the Atsugi area, with no low present in the northern latitudes, will not produce  precipitation over the local area (50 - 80% probability).

9. Both lows of a "Double Eye" system must pass to the east of a north-south line through Atsugi before precipitation will end. The passage of the lows is followed by a strong outbreak of polar air with strong gusty winds (50 - 80% probability).

C. MIGRATORY HIGHS

1. Fair weather is associated with a migrating high when the cell center passes south, rather that north, of the Kanto Plain. Highs, with centers passing to the north of Atsugi, generally occur in the late spring and early fall (80 - 100% probability).

2. When a migratory high passes east of 140E and north to northeast low-level flow sets up over eastern Honshu, weather for the Kanto Plain will deteriorate within 24 hours (80 - 100% probability).

3. When a high pressure center on the Asian continent ridges east-west over northern Honshu (but not southern Honshu), weather at Atsugi will deteriorate. In this situation, the upper air flow usually has a southerly component (50 - 80% probability).

4. The onset of onshore flow at Sendai (Station # 47590) indicates onshore flow over the Kanto Plain within 6 hours (80 - 100% probability).

5. In the winter, when a migratory high passes south of the Kanto Plain, fair weather will prevail over the Kanto Plain. Fair conditions will persist as long as Taiwan and China are under the influence of a high pressure center (50 - 80% probability). 


6. If a migratory cold polar high ridges southward over Japan, wave development will be to the south of 30N, become dampened, and will not affect the Kanto Plain (50 - 80% probability).

7. A warm, deep high will produce light winds, large diurnal temperature ranges and scattered clouds over the Kanto Plain. A cold, shallow high will produce rapidly deteriorating weather over the Kanto Plain after the center has passed east of Honshu (50 - 80% probability).

8. During the Bai -U season, fair weather can be expected when a Sea of Okhotsk High is ridging north-south over Japan into the East China Sea (50 - 80% probability).

D. FRONTAL PASSAGE

1. An east-west oriented front situated over Honshu often produces unfavorable weather over the Kanto Plain. Weather conditions will improve slowly after the front moves south of the local area (80 - 100% probability).

2. If a front is north of, or in the vicinity of the Kanto Plain, examine the 700 mb chart for a ridge oriented  north-south through the Sea of Japan and located over Honshu between Iwakuni (Station # 47764) and Komaki (Station # 47635). Winds to the west of the ridge should be from 230-250 while winds to the east of the ridge should be from 290-300 . The northwest winds on the east side of the ridge will advect the polar front south of the Kanto Plain, deteriorating weather conditions over the local area. The Sea of Okhotsk high will ridge over the Kanto Plain  with northeasterly onshore flow  below 10,000 feet. (This is one synoptic exception to the basic rule that the flow north of west aloft means fair weather in the local area; flow south of west aloft means deteriorating weather.)

3. North-south oriented fronts move relatively fast, followed by fair weather. Cold fronts with a north-south orientation will cause widespread weather at this station during passage. The intensity of the weather decreases markedly when the orientation is northeast-southwest. A fast-moving cold front is a very steep front with relatively little weather and rapid clearing after frontal passage. East-west oriented fronts move slowly and are associated with persistent bad weather (80 - 100 % probability).

4. When a stationary front separates  high pressure cells near the Bonin Islands and the Sea of Okhotsk, it produces unfavorable weather and large amounts of rain in eastern Tohoku (50 - 80% probability).

E. RAIN

1. Maximum precipitation across the Kanto Plain requires southeast flow through the gradient layer (50 - 80% probability).

2. Precipitation rarely occurs with a low pressure cell moving over the Sea of Japan without a secondary low along the southern coast of Japan. Forecast occasional rain showers if a cold front accompanies the low over the Sea of Japan (50 - 80% probability).

3. Lows located near southern Kyushu (vicinity of 130E) produce cloudy conditions across the Kanto Plain; forecast rain to begin when the low moves east of 133E. Lows which move northeast along the southern coast of Japan produce rain vice rain showers as warm frontogenesis occurs west of Atsugi and “overrunning” occurs over the local area (50 - 80% probability).

4. Copious rainfall occurs when a secondary low or front forms over the water south or southwest of the Kanto Plain while a low exists in the Sea of Japan ("Double Eye" low system) (80 - 100% probability).

5. When the wind at Shimonomiseki Point (Station # 47778) shifts to the east at the gradient level, rain usually begins within 12 to 24 hours across the Kanto Plain. Precipitation persists even after the low cell passes the local area if easterly winds continue (50 - 80% probability).

6. If the difference in sea level pressure between Matsushima and Tanegashima (Station #s 47591 & 47870 ) is greater than 8 mb, precipitation will not occur over the Kanto Plain during the 24 to 36 hour period after observation (80 - 100% probability).

7. If the above pressure difference is greater than 11 mb, precipitation will not occur over the Kanto Plain during the 36 to 48 hour period after observation (80 - 100% probability).

8. If the difference in height at 700 mb between Wajima (Station # 47600) and Kimpo, Korea (Station # 47208) is greater than 120 feet (36.6 meters), precipitation will not occur over the Kanto Plain during the 18 to 36 hour period after observation (80 - 100% probability).

9. If the 850 mb temperature at Kagoshima (Station # 47827) has fallen over the past 12 hours, measurable precipitation will not occur in the Kanto Plain during the 24 to 36 hour period after observation (80 - 100% probability).

10. If the 24 hour 700 mb height change at Kagoshima is -30 feet (-9.1 meters) or more, precipitation will not occur over the Kanto Plain during the 18 to 24 hour period after observation (80 - 100% probability).

11. Precipitation will not occur over the Kanto Plain for 18 to 24 hours after the first observation of 700 mb wind direction at Kagoshima of 200 - 230 (50 - 80% probability).

12. If the 24 hour sea level pressure change at Tanegashima (Station # 47870) is +4 mb or more, measurable precipitation will not occur over the Kanto Plain during the 24 to 36 hour period after observation (80 - 100% probability).

13. The most probable time for the onset of precipitation over the Kanto Plain is 14 to 18 hours after it began in Kyushu (provided the low pressure system moves along the southern coast of Japan) (80 - 100% probability).

14. Rain from a steadily advancing rain shield will begin over the Kanto Plain 4 hours after it starts at Komaki (Station # 47635) (50 - 80% probability).

15. Precipitation at Shimonomiseki (Station # 47778) occurs 6 to 12 hours prior to reaching Atsugi (50 - 80% probability).

16. Showers or intermittent rain at Hamamatsu (Station # 47681) precedes precipitation at Atsugi by approximately 4 hours (50 - 80% probability).

17. When the moisture pattern ( Dewpoint Depressions of 2C or less at 850 and 700 mb) reaches the local area, light precipitation occurs about 12 hours later (50 - 80% probability).

18. During spring and autumn, rain over Shanghai will spread over Kyushu in 24 hours. (Probabilities of 80 to 90% have been recorded at Kumamoto (Station # 47819) (80 - 100% probability).

19. The pattern of precipitation associated with cyclogenesis in the Shanghai area will reach the Itasuke - Fukuoka area about 6 hours after it is first reported at Cheju-Do (Station # 47187) (50 - 80% probability). 

F. HAZE and SMOKE

1. The Tokyo area produces a significant amount of smoke and haze particles; northeasterly winds cause restrictions to local area visibility, especially Monday through Friday (80 - 100% probability).

2. If there is no restriction to visibility due to smoke at the time morning temperatures begin to rise, there will be no restriction before the maximum temperature is reached (50 - 80% probability).

3. If there is a smoke restriction at the time the morning temperature begins to rise, it will persist until 1 to 2 hours before the maximum temperature is reached (50 -80% probability).

4. Visibility restrictions generally occur 2 hours after sunrise and 2 hours before sunset (80 - 100% probability).

5. Visibility never decreases to less than 2 to 2 1/2 miles in haze and smoke alone

(50 - 80% probability).

6. Haze and/or smoke generally does not restrict visibility when a strong southerly wind (12 knots or greater) occurs (80 - 100% probability).

7. With a strong southerly sea breeze (gusts to nearly 20 knots) in the afternoon, no haze or smoke restrictions should be forecast (80 - 100% probability).

8. With strong gusty winds from the north to northwest during the winter, forecast no haze and/or smoke restrictions (80 -100% probability).

9. With clear skies at night and a moist ground, forecast morning ground fog followed by haze and smoke restrictions (50 - 80% probability).

10. With an easterly or east-northeasterly surface wind during the summer, forecast thick haze and smoke restrictions all day (50 - 80% probability).

11. During winter months, haze and smoke restrictions will generally begin to dissipate when the critical temperature of  48F/9C is reached (dependent on wind and cloud conditions) (50 - 80% probability).

12. If forecasting rain and fog with afternoon clearing, also forecast haze and smoke for the two hours near sunset (visibility reduced to 2-3 miles) (50 - 80% probability).

13. In winter, once visibility begins to improve with a southerly wind, it generally will not deteriorate significantly before sunset (50 - 80% probability).

G. STRATUS and FOG

1. Fog will persist in the Kanto Plain area when northeasterly flow persists in the gradient layer (50 - 80% probability).

2. Southerly flow at 3,000 to 4,000 feet coincident with a light northerly surface wind, signals fog  formation over the Kanto Plain (50 - 80% probability).

3. Precipitation ending during the night coincident with light surface winds signals morning fog. This is common with passage of upper cold fronts of the double-eye type (80 - 100% probability).

4. The following applies to stratus formed by southerly flow of warm, moist (mT) air, orographically lifted over the Kanto Plain:

a.  If stratus forms the previous night, and there is no change in the air mass,  a 70% chance of fog/stratus forming again is expected (50 - 80% probability).

b. If the polar front is active over the area, stratus generally will not form (50 - 80% probability).

c. If the 24 hour precipitation total of the present day exceeds .20 inches, do not forecast stratus for the evening (80 - 100% probability).

d. If the dew point temperature is 69F/21C or less, do not forecast stratus formation (50 - 80% probability).

5. Stratus formation (resulting from the interaction of land and sea breezes, where the cold air drains from the mountains at night and warm air is advected over the plains during the day) is aided by the following:

- Weak pressure gradient over central Honshu 

- Easterly component surface winds

- Temperature-dew point spread of less than 4F

a. Stratus will form within one hour after the land breeze begins and the surface winds become northwest (50 - 80% probability).

b. Stratus will generally dissipate by midnight (50 - 80% probability).

c. The bases of this type of stratus most often form between 500 and 1,000 feet

(50 - 80% probability).

6. When stratus formation is expected, the formation time may be approximated by the formula: ( T - Td)/2 = H; where T and Td are taken at 1600 local (0700 UTC) and H is the number of hours after 1600 local (0700 UTC) that stratus should form (50 - 80% probability).

7. With the formation of a Kanto Low in the afternoon, stratus  and fog do not form until the low dissipates. Formation will occur as early as 2000 local (1100 UTC) and as late as 0200 local (1700 UTC) depending on the strength of the Kanto Low (50 - 80% probability).

H. WIND and TURBULENCE

1. Wind gusts of 30 knots or more can be expected when the pressure difference between Wajima (Station # 47600) and Chosi Point (Station # 47648) is 8 mb or more (50 - 80% probability).

2. Forecast gusty winds to occur 2 to 3 hours after passage of a trough or front from the west, if the magnitude of the Wajima pressure minus the Atsugi pressure is 4 mb or greater (50 - 80% probability).

3. High winds (20 knots or greater) are caused by:

a. A deepening low in the Sea of Japan, located along the west coast of Honshu

(50 - 80% probability).

b. Passage of a NW - SW oriented cold front in the fall or spring (do not forecast strong winds if a secondary trough exists in the Sea of Japan) (50 - 80% probability).

c. The formation of a Kanto Low will produce south to southwest surface winds 12 to 18 knots with gusts to 30 knots in the local area. The Kanto Low develops during the late morning or early afternoon; associated winds will develop suddenly and end abruptly  as the low moves eastward (50 - 80% probability).

4. Do not forecast gusty surface winds when a surface inversion is present, or is forecast to occur (50 - 80% probability).

5. Do not forecast gusty surface winds after the 24 hour isallobaric high center has passed east of the area (50 - 80% probability).

6. Due to the influence of topography, surface winds will be either north to northeast or southeast to southwest over 90% of the time. Winds from other directions occur at such a speed and duration that they are considered light and variable (80 - 100% probability).

7. Do not forecast gusty surface winds in winter situations when a Kanto Low is forecast to form (50 - 80% probability).

8. A sea breeze will affect the station when sufficient daytime heating occurs and the gradient is southerly or light northerly.

a.  A sea breeze will commence between 1000 and 1300 local (0100 and 0400 UTC) (average 8 - 12 knots with gusts to 18 knots) from the south to southwest (50 - 80% probability).

b. If the gradient is southerly, the average velocities will increase by 5 - 10 knots

(50 - 80% probability).

9. If a trough or front passes Atsugi between the hours of 1600 to 0500 local (0700 to 2000 UTC), do not forecast gusty winds to occur until after 0900 local (0000 UTC), and  then only if the pressure at Wajima minus the pressure at Atsugi is 4 mb or greater (50 - 80% probability).

10. When the Siberian high is well-developed and located over eastern Asia, and a well- developed low is located to the southeast or east of Atsugi, moderate northerly winds with gusts to 30 knots will occur. This condition will persist until the low moves east and the pressure gradient over the local area weakens (50 - 80% probability).

11. Low-level turbulence will occur over the Kanto Plain when moderate to strong southwesterly or westerly winds occur in the lower levels. Moderate turbulence below 5,000 feet should be forecast with low-level wind velocities of 35 knots or greater (50 - 80% probability). 

12. Mountain-wave turbulence over Atsugi will occur when strong westerly winds occur  from 5,000 to 15,000 feet. Winds of 50 knots produce moderate turbulence, while 60 knots or more result in severe turbulence (50 - 80% probability).

I. THUNDERSTORMS

1. Thunderstorms usually develop with convective heating on sunny days by 1300 local (0400 UTC) as they move over the Kanto Plain from the adjacent mountains. Generally, thunderstorms will not occur over the Kanto Plain if northeasterly flow prevails aloft or if there are strong prevailing winds over the local area (50 - 80% probability).
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