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INTRODUCTION 

1. Geography: 

North Vietnam, the northeastern part of what was formerly French 
Indochina, lies completely wi.thin tropical latitudes. It extends 
from about 17°N to 23°N latitude and from 102°E to 108°E longitude 
and varies in elevation from sea level to the peak of Fan Si Pan at 
an altitude of approximately 10,300 feet. North Vietnam is bordered 
on the east by the Gulf of Tonkin, on the north by China, on the west 
by Laos, and, along a rather short southern boundary, by the Republic 
of Vietnam. 

North Vietnam has several rather distinct types of topography. The 
extensive deltas of the Red River, Song Ma, and Song Ca extend along 
the coast from about 18°30 1N to 21°00 1N. They average 25 to 40 miles 
in width except near Hanoi, where the Red River del ta lowlands extend 
inland approximately 75 miles. Except for a small range of hills that 
divides the Red River from Song Ma and Song Ca, the greater part of 
these deltas is less than 10 feet in elevation. The shoreline is char­
racterized by shallow lagoons, sand dunes, and alluvial flats. West and 
north of the delta region are highlands. The highland region east of the 
Red River contains ranges, low plateaus, and valleys. Most cf the mcru.ntain 
ranges run northwest to southeast, and, except for small areas in the north, 
are under 5,000 feet in elevation. The rivers generally flow parallel t<, 
the mountain ranges and in many cases flow in deep, narrow gorges, West 
of the Red River and of the delta lowlands as far south as 18°JO'N are 
mountain ranges also oriented northwest to southeast and separated by 
rivers flowing in deep, narrow gorges, Elevations are generally higher 
than in the mountains east of the Red River. In fact, the highest part 
of North Vietnam is in the Fan Si Pan range immediately -west of the 
Red River. South of 18°301N are the coastal plains bordering the Gulf 
of Tonkin and the rather steep eastern slopes of the Annam Rar~e which 
lie along the border between North Vietnam and Laos. The long, narrow 
plain, composed of alluvial terraces, flats, sand dm1es, and lagoons, 
is broken in places by spurs of the An1am Mountain Range reaching to 
the sea. 

2. Climate: 

The climate of North Vietnam is, strictly speaking, monsoonal in 
nature, similar to that of Burma or peninsular India, although topography 
and trajectory of airstrearns do much to modify this pattern in terms of 
the weather act,ially experienced in the country. The climatt in general 
is characterized by two major seasons-the southwest monsoon, us11ally 
prevailing from mid•Ma.v to mid-September, and the northeast monsoon, 
usually prevailing from mid..t)ctober to mid-March. These major seasons 
are separated by t wo rather ~hort transitional periods-the spring 
transition, mid-March to mid-M~, and the autumn transition, mid­
September to mid-October. 
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During the southwest monsoon season, precipitation is moderate to 
heavy in most ot the country, and, north ot about 20°N, the southwest 
monsoon is the season of maximum precipitation. Humidities are high 
and cloudiness is extensive; average temperatures reach their annual maximum and, except at higher elevations, are tropical in nature. In contrast, the northeast monsoon is a relatively dry season or period 
of sm.1111 precipitation amounts in the northern part of the country and only light to moderate precipitation in the southern part. This is the 
season of lowest temperatures. Humidities are high, especially toward the latter part or the season; at some loca.tions they are at a maximum. Cloudiness increases to a maximum. at most locations by the end of the northeast monsoon. The spring transition season is characterized by an increase in frequency am amounts of precipitation, except in the south where the frequency actually decreases sanewbat. Early in this season, cloudiness is at or near the maximum at most stations, decreasing through the season; late in the season, cloudiness 1eaches the minimum over the southern part of the country. Although temperatures in general are not as high as during the sout.hwest monsoon season, in most localities this is the season having the highest maximum temperatures on record, an indication of the monsoonal nature of the climate. Climatic changes are more rapid during the autumn transition season than during the spring transition. The autumn transition is characterized by decreasing 
precipitation amounts and frequencies in the northern part of the country and by the greatest amounts and highest frequencies of the year in the southern part. This is also the season of minimum cloudiness am lowest humidities in the north. Temperatures decrease evelj'ldlere as the south­
west monsoon is replaced by the rapidly advancing northeast monsoon. At times during this season, North Vietnam is :i,nvaded by typhoons entering the Gulf or Tonkin, with resultant widespread destruction from. heavy 
precipitation, high winds, and wave action along the coasts. 

North Vietnam can be divided into two rather distinct climatic 
regions for discussion purposes. Although variations, both in area 
and time, exist in the behavior patterns of the meteorological elements, none are equal in magnitude or effect to those of the precipitation regime, and it is on this basis, therefore, that the country is divided into two discussion regions. Pertinent variations in the other elements, generally resulting from differences in elevation and exposure, will be discussed and explained where necessary. That part of the country having a coastline oriented northeast - southwest and hereafter referred to as the Northern Region has its maximum rainfall in July and August. The remainder, with a coastline oriented approximately northwest - southeast and hereafter referred to as the Southern Region, has its rainfall maximum in September and October. The approximate boundry between 
these twc, discussion regions runs from Thanh Hoa on the coast west to 
the Laotian border. This boundary represents a zone of transition 
rather than an abrupt change. 
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I. CLlMATIC CONDITIONS 

1. Climatic Controls 

The climate of North Vietnam is essentially controlled by the positions 
of the large semipermanent high-pressure and low-pressure centers in 
the temperate regions of the Northern and Southern Hemispheres, the 
topography in and around North Vietnam, and its location with respect 
to both latitude and wa1m oceanic waters. Transitory weather phenomena 
must also be considered among the climatic controls, although their 
influence on the climate is minor compared to that of the other three 
controls. 

a. Circulation and A;ir Masses: The climate of North Vietnam is 
principally controlled by a circulation between the high-pressure and 
low-pressure centers of Asia, the North Pacific Ocean, Australia, and 
the Indian Ocean. From about mid-May to mid-September, air nows 
northeastward fran the Southern Hemispheric highs across North Vietnam 
to the low-pressure area over interior Asia. From about mid-October to 
mid-March a reversal in pressure prevails, resulting in a now of air 
southwestward across North Vietnam from the Siberian and North Pacific 
highs toward the equatorial low-pressure belt. The boundary zone 
between these flows is called the intertropical convergence zone 
(!CZ). It migrates annually across the area during the short 
transitional seasons between the two flows. The characteristic 
features of each season are discussed individually in Section II. 

b. Topographic Infl.uences: Two major influences of topography are 
apparent in North Vietnam. The first is the influence of the low-lying 
delta regions, which allows the effects of high winds, stonn tides, 
and river flooding to be easily felt. The other is the effect of the 
mountains, particularly the Annam Range, in blocking the moist flow 
of the southwest monsoon and in precipitating a great deal of the 
moisture contained in the northeast monsoon. 

A large part of the delta region of the Red River is less than 10 
feet in elevation. During times of strong southeasterly winds, stonn 
tides resulting from typhoons in the Gulf of Tonkin, and flooding of 
the Red River, much of this land is apt to be inundated and surface 
movement of any type is practically impossible. Ma.J:\v natural and 
some artificial embankments confine the river to its course, but 
these are only effective during normal conditions. Any serious 
flooding by the river or strong stonn. tides would probably breech 
many of the levees and flood extensive portions of the region. 

The effects of mountainous terrain are more widespread. The 
Annam Range lies almost perpendicular to the southwest monsoonal flow. 
As a result of this orientation, a great deal of the moisture contained 
in the flow is forced to precipitate on the windward slopes in neighboring 
Laos as the air rises to cross over the barrier. In consequence, the 
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rainfall received in North Vietnam is much less than wuld otherwise be felt during the southwest monsoon. Once the now has crossed the barrier, it turns somewhat so as to approach the Northern Region fran the southeast a.nd, in doing so, regains some of its lost moisture in passing over the Gulf of Tonkin. As it passes over the delta regions and starts rising to flow over the higher lands in the interior, considerable precipitation results. This trajectory pattern accounts for the Uilexpectedly light precipitation during the southwest monsoon season in the Southern Region and the more substantial but seldom heavy accumulations received in the Northern Region; amounts are somewhat lower than those at comparable locations in areas to the west and south of North Vietnam. This same pattern of now pouring down the leeward slopes of the Annam Range is also responsible for the hot dry winds occasionally experienced along the coastal plains of the Southern Region during the southwest monsoon. • 

When this flow pattern is reversed during the northeast monsoon, the slopes of the Annam. Range cause a great deal of the moisture to precipitate over the Southern Region. This is particularly true during the autumn transition and in the early part of the northeast monsoon season. The northeasterly now, impinging upon the mountain slopes, together with the effect of typhoons, causes this region to receive its maximum rainfall during September and October. 

The deeply entrenched river valleys of the Northern Region produce a channeling effect on surface winds whenever the valley orientation is approximately that of the airflow. On ths other hand, if valley orientations are nearly perpendicular to the airflow, or should the now be extremely weak, the valley provides a sheltered location in which fog forms quite easily. This fog fonnation is quite frequently augmented by cold air drainage from the surrounding mountains. 

c. .,a,titµde am Oceanic Influences: The latitudinal p·:>sition of North Vietnam, extending fran about 17°N to 23°N, results in strong solar he Li g most of the year. Thus, temperatures remain high throughout the year except in December, January, and February. During these three months, temperatures at low levels are comfortable but at high levels are cool. In addition to heating from the sun, nearby oceanic waters also help maintain relatively high temperat1.ires by warming and adding moisture to the now. 

d. Iransitoty Weather Phenanena: North Vietnam is situated too far south to be affected by the usual type of cyclonic storm and attendant frontal activity that characterizes much of the weather of temperate latitudes, but is affected on occasion during the monsoons by increases in the strength of the flow. 
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North Vietnam is affected at times by weak tropical disturbances 
moving in a general westerly direction. Their passage is not marked 
by aey distinct weather phenomena. They may, however, bring a temporary 
interruption to the existing wind pattern and cause an increase in 
cloudiness and precipitation. Statistics on the frequency of occurrence 
of these westerly moving disturbances are not available. Since they 
usually occur near the ICZ, the relative occurrance of such disturbances 
over North Vietnam ~an be obtained by observing the activity of that 
zone. In this part of the world the ICZ varies from about 10°S. to 
26°N. From November through April the ICZ is south of the F.quator. It 
passes over North Vietnam generally in early M~v in its northward advance. 

Disturbances moving westward. along the ICZ in this season may occasionally 

influence the country, particularly the northern mountains. During the 
height of the southwest monsoon, the ICZ moves northward into China and 

becomes indistinguishable; however, tropical disturbances moving westward 
across the South China Sea occasionally affect North Vietnam. During the 

autumn transition, the ICZ moves southward and the usual track of these 
westward moving disturbances moves with it. Their passage across North 

Vietnam is a typical feature of this season, resulting at times in 
extremely heavy shower activity. The !CZ continues to move southward; 
by mid-October it is south of the area and disturbances cease to affect 
the country. 

2. General Weather Phenomena 

a. Tanperature: North Vietnam has moderately high surface temperature 
the year round at all but higher elevations. Recorded mean annual temper­

atures range from 70°F at Son La in the northern mountains to 78°F at 
Dong Hoi on the coast in the southern part of the country. Mean daily 

maximums and minimums range from a daily minimum of 50°F at Son La and 
Lang Son in January to a daily maximum of 94°F during the southwest 
monsoon at Ha Giang, Dong Hoi, and Vinh. Observed absolute extremes have 

varied from 29°F at Lao Kay to 109°F at Hanoi and Lao Kay. The range in 

mean temperatures from the coldest month, January, to the wannest month, 
usually June or July, is 18° to 25°F over most of the cou.,try. Average 
daily ranges in temperature vary from 7° at Gow Tow to 27° at Son La. 
Daily ranges in temperature at most locations are greatest in the 
relatively cloud free months of October and November, and minimum daily 

ranges are associated with crachin occurrences. 

In a region with sucL varied topography and ground cover as North 
Vietnam, it should be remf::mbe1· ed that large microclirnatic v~riations 
in temperatures exist. The temperatures usro. in this study were 
observed over areas free of v~getation, in accordance with standard 
meteorological practices. A leaf canopy such ao that encoun~,ered in 
the tropical rain forests would alter the m rface temperature 
considerably from that observed over the opn grouni . In such 
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circumstances, maximum temperatures occurring below a vegetation 
canopy are less am minimum temperatures are higher than those 
observed in open areas or inmediately above the ~anopy. Unfortu­
nately, insufficient data on the many factors involved preclude any 
quantitative statement on this effect at any given locale in North 
Vietnam; however, the variations resulting from forest cover should 
be recognized and taken into account when planning operations in which 
local temperature variations may have a strong effect. 

In open areas on still nights, particularly during the colder months, 
cold air has a tendency to collect in sinkholes or small narrow ravines, 
resulting in an appreciable temperature difference within the space of 
a few feet. Standard temperature records seldom indicate such areas; 
however, they can frequently be recognized by the tendency for ground 
fog to form earlier in them than over the surrounding ground. Knowledge 
of such an effect can be used to promote personnel comfort when pitching 
tents or delineating sleeping areas. 

There is a rather unifonn decrease in temperatures with altitude 
over all of North Vietnam. Little temperature data are available from 
elevations exceeding 1,000 feet, but existing data substantially verify 
the general meteorological assumption that temperdtures decrease at an 
approximate rate of 3.3 Fahrenheit degrees for every 1,000 feet in the 
lower atmosphere. Employing this assumption, lowest temperatures at any 
given time in North Vietnam would be found at the higher elevations in 
the northern and western parts of the country with extremes at most 
locations probably no lower than 15° below those reported at Son La. 

b. Relative Humidity: Mean relative humidities are comparatively 
high in all seasons. The highest humidities occur in December through 
April at most locations influenced by the crachin; the high humidities 
are associated with this phenomenon. At locations in the northern and 
northwestern mountains less subject to the influence of the crachin, 
the year's highest mean monthly humidities are associated with the 
southwest monsoon. In the mountains of the Northern Region, the 
lowest mean humidities occur in the spring transition season, but 
elsewhere in this region, they generally occur in October and November 
with the relatively cloud free skies of that period. In the Sou hern 
Region, June is the month of lowest humidities, probably because of 
recurring "wincis of Laos. 11 

The small amount of data available for analysis of diurnal trends 
indicates that, at any time of year, the highest relative humidities 
occur in the early morning hours, when convective activity is at a 
minimum and the atmosphere tends to stratify with relatively cooler 
air in the lowest layers, Mid-afternoon tends to be the period of 
minimum humidity, prob~bly as a result of the convective mixing which 
carries a great deal o~ t ie moisture aloft as well as from the nonnal 
increase in afternoon temf-•eratures. The magnitude of the range between 
the daily maximum and daily minimum is approximately 15% to 20%, with 
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smallest ranges near or on the coast and offshore islands. Relative 
humid.ities would be higher in local showers and thunderstonns and at 
higher elevations shrouded by cloud. In forests, where wind speeds 
are restricted and temperature maximums subdued relative to those at 
the treetops or over open ground, higher relative humidities should 
also be expected. 

c. Precipitation: Precipitation over North Vietnam is relatively 
abundant and has definite seasonal variation, which is more pronounced 
in some localities than in others. In the Northern Region, approximately 
65% of the yearly rainfall occurs during the southwest monsoon, about 
15% during the northeast monsoon, and the remainder during the two 
transitional seasons. In the Southern Region, approxjmate~y 40% of the 
annual precipitation occurs during the southwest monsoon, 35% during the 
northeast monsoon, and the greater part of the remaining 25% during the 
autumn transition. 

The areal distribution of precipitation is not entirely clear 
because of the limited number of stations for which data are available. 
However, average amounts appear to be heaviest on the lower slopes of 
mountains facing to the south or east. Of the low-level stations, 
those on terrain open to the sea almost always have higher average 
a.mounts than th.:>se in mountain valleys. This is partially a result 
of the high but rather frequent precipitation received with crachin 
spells at the more open locations, compared to the relative dryness 
of the northeast monsoon at stations located in the mountainous 
interior and highlands. The Southern Region stations receive annual 
amounts slightly above those of most of the Northern Region stations 
because of topographic effects during the northeast monsoon as well as 
the influer,ce of typhoons in the Gulf of Tonkin. The many variations 
in topography, as well as the convective nature of a great deal of the 
precipitation, result at times in appreciable variation in precipitation 
amounts over very short distances. 

The principal factor affecting the amount of precipitation received 
is the exposure of the station. Other factors being equal, stations 
in sheltered valleys receive less rainfall than those in open areas. 
This is also true of most stations on leeward mountain slopes, except 
those at the very top which receive rainfall blown over the crest. 
Stations located. on windward slopes and at the foot of windward slopes 
generally receive higher precipitation amounts than those on the 
surrounding plains areas. In general, there is an increase in 
precipitation amounts received with an increase in elevation; 
however, at some point, slightly above the usual level of the cloud 
bases producing the precipitation, amounts received gradually decrease 
to the crest. Unfortunately, there are an insufficient number of 
properly located rainfall stations in North Vietnam to accurately 
determine the altitude at which this decrease starts. Considering the 
usual level of the cloud bases over North Vietnam, the reversal appears 
to take place somewhere between 3,000 and 5,000 feet. 
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Mean annual rainfall varies from 55-1nches at Moc Chau to 12.8 inches . 
at Tam Dao. However, the majority of stations in the Northern Region 
record annual amounts ranging from 55 to 80 inches; 70 to 90 inches is 
usually recorded in the Southern Region. In general, the largest 
amounts are found at elevations above 2,000 feet open to the sea, 
and the least amounts are found in interior valleys sheltered from 
the .direct impact of the rainbearing winds. 

Data used were taken from the records of every reliable station 
taking precipitation observations at the present time or in the past. 
Unfortunately, the great majority of these stations are in river valleys 
at elevations below 2,000 teet.. Since a great deal of the terrain in 
North Vietnam is above 2,000 feet, care should be used in applying 
generalizations ms.de here to the higher elevations. 

Variations in monthly amounts from one year to the next are 
considerable and often exceed t,he range from the wettest to the driest 
month. An annual total as high as 216 inches has been recorded at one 
station, while an annual total as low as 30 inches has been recorded at 
another. 

Precipitation occurs almost exclusively as rainfall during most of 
the year except in crachin spells when it occurs chiefly as drizzle. 
Although snow is a possibility at higher elevations in the northern 
mountains and highlands, the fact that the coldest temperatures usually 
occur during relatively dry periods makes the probability of snow 
rather small. On occasion, hail at the surface occurs with a thunder­
stonn but reports of this phenomenon are rather rare. Precipitation 
occurs most frequently during the southwest monsoon in the Northern 
Region and during the autumn transition in the Southern Regione The 
greater part of the precipitation which occ~rs over North Vietnam 
occurs in the fonn of heavy showers, resulting from the southwest 
monsoon or the influence of a typhoon or tropical disturbance. Such 
showers are generally heavy in amount but of rather short duration 
at any given locality. In contrast, from December through early 
April a great deal of the precipitation is light and protracted, 
and occurs as drizzle accompanying the crachin. This contrast is 
quite well seen at Hanoi, where precipitation is received on an 
average of 53 days in the period June through August as compared to an 
average of 40 days for the period January through March, a ratio of 
about 1.3 to 1. In comparing amounts of precipitation received during 
these periods, however, we find that 33.9 inches fell in June through 
August as compared to 3.9 inches for January through March, a ratio 
of about 9 to l. Expressed in another manner, an average rainy day 
during June through August at Hanoi would produce about 7 times as 
much rain as an average rainy day in January through March. 
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d. Ihunderstorms: Thunderstonns are principally the result of local convective instability and are seldom associated with squall lines. They are therefore mainly aftemoon phenomena. Conditions favorable for their develoµnent appear during the spri ng transition season when the lower la¥ers of air become warm more quickly than the upper la,1.,rs and the air becomes convectively unstable. The air remains unstabl e through­out the southwest monsoon, with frequent afternoon thunderstorm activity. The turbulence that attends thunderstonns varies from light to severe. During the moming light turbulence begins near the surface as the ground becomes warmed. This turbulence gradually extends upward and becomes moderate by noontime, when cumulus clouds dot the sky. On many occasions the convective activity culminates in thunderstonns, with cumulonimbus clouds frequently extending above J0,000 feet. Although the storms are generally local in character, the attendant tui:-bulence is often severe. 

e. Cloudiness: Mean cloudiness is high throughout the year. Cloud data indicate an annual mean cloud amount of about 7'd, over North Vietnam as a whole. As a general rule, cloudiness is most extensive near the coasts and least in the northem and northwestern pa.rts of the country. The two major flows which dominate the climate of North Vietnam have widely varying histories, one having spent the greater part of its trajectory over wann water and the other partially over a dry cold land mass and partially over the cold coastal waters of the China coast. Together with the blocking influence of the Annam Range this results, at times, in marked variation in cloudiness over North Vietnam, The last half of the northeast monsoon and the beginning of the spring transition season are the cloudiest periods, the autumn transition and early part of the northeast monsoon the least cloudy. Over the country as a whole, mean cloud amounts range from approximately 60% to about 80%, giving a variation of only about 2/J%. Imividual stations may depart fran this figure considerably; for instance, Son La has a variation of 41% and Phu Lien a variation of J'd,. In general, aircraft flying at high altitudes over North Vietnam would be most apt to encounter undercast conditions during the period January through April and scattered or clear conditions during the period September through November. 

f. Visibility: In general, surface visibility is fairly good during most of the year except from mid-December through April, when frequent crachin spells cause a prevalence of low visibilities. In some deeper valleys morning fog may be present the year round with considerable amount even in aftemoons. Data used in this report are visibilities observed on the ground. Surface data do not alwa¥s adequately describe air-to-ground visibility ~onuitions; for example, during pe~iod~ of fog or low haze layers, prominent objects may project above the obstructions and permit identification from the air. On the other hand, a high haze layer may reduce air-to=ground visibility without noticeably affecting the surface visibility. 
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g. ~gpbinoo c,P1n& and Visibility: For many air-to-ground operations, particularly landings and takeoffs, the distribution and frequency of certain ceiling and visibility criteria are of major importance. Reliable data of this type for many locations in North Vietnam are not available. Unfavorable conditions every­where exist most frequently in the early monrl.ng hours when visibility i s reduced below~ miles by fog. In some of' the deeper river valleys i n the northern mountains, such unfavor·a.ble conditions ~ occur on as many as 9Cf/, of the mornings during the latter half of the ncrtheast roonsoon season; however, 40% to 50% is probably more representative of the delta regions and coastal plains. In the extreme northwestern part of the country, out of the river valleys, unfavorable conditions may not exist at all during the northeast monsoon. Favorable conditions become more frequent eveeywhere as the day progresses, and generally, the most favorable time of day is between 1300 arxl 16oo. After sunset, surface visibilities general.l.y deteriorate, with a resulting increase in unfavorable conditions. Seasonally, the southwest monsoon season has the highest frequency of favorable conditions in most locations. The l atter half of the northeast monsoon has the lowest frequency because of the crachin. 

h. Surface Winds: Two major factors control the surface winds of North Vietnam, the monsoonal airfio"WS and the predominantly hilly or mountainous terrain. In general, surface wind directions reflect which monsoon is dominating the country although frequent exceptions brought about by terrain configuration do occur. Wind speeds exceeding 16 knots occur about 4% to 5% of the time in each season and are confined chiefly to the coastal areas and islands just offshore. Speeds exceeding JO lmots are rare and experienced chiefly in the l atter part of the southwest m,onsoon am early autumn transition seasons, probably in connection with typhoons or other tropical disturbances. It should be borne in mind that speeds in these categories may occur but go unrecorded; a wind speed briefly exceeding 50 lmots occurring with a violent thunderstorm would not be unusual. Also to be considered b the effect of vegetation on surface winds. Winds used in this report are taken fran observations recorded in clear or open areas. Forest cover, which is present over a large part of North Vietnam, exerts a marked influence on w.ind speeds. The wind, in penetrating the forest crown, has its speed drastically reduced, sometimes by as much as two-thirds of it.s original value. Beneath the crown, there is little change in speed, except another slight reduction in the first few feet above th~ forest floor. The overall re1uction is far greater dtu-ing the period when the leaves are unfolded than when the trees are bare; however, even during leafless periods there i3 a noticeable reduction in speed between that registered just above the tops and that at the level of the forest floor. It is quite probable that, except for a narrow border near ~learings, wind speeds at ground level in the denser forest regions never exceed 5 knots. 
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A large percentage of the reported observations show calm conditions. 
At the major reporting stations calms are observed from 5% to 45% of 
the time, the higher frequencies being reported from the inland 
stations. There is a large diumal variation 1n wind speed, 
particularly at locationa in the highlands and river valleys in 
the northern mountains. At stations such as Lao Ka, and Cao Bang, 
calms a.re reported on 85% to 95% of the observations taken at 0700 
LST. During the afternoons there is a general increase in wind 
speeds at most locations with a resultant decrease in the frequency 
of calm conditions reported. Toward evening, speeds again decrease 
as daytime convective activity subsides. Generally, the diurnal 
range in speeds becomes smaller closer to the Gulf of Tonkin. 
Extreme speeds are usually associated with thunde:rstonns, squall 
lines, and typhoons. Although winds exceeding 25 knots have 
occurred during the autumn transition season. 

i. Low-Level Temperature Inversions: The most important low­
level inversion in North Vietnam is that lilhich results in the crachin. 
A deep, widespread, and persistent inversion results from cooling of 
the lower layers of the northeast monsoon now by the cold offshore 
waters over which it passes. This inversion, most prevalent in 
December through April, may reach thiclmesses of 6,000 feet, and is 
characterized by stratus cloud, drizzle, and tog below the inversion 
and by clear skies above. A more canplete discussion of the crachin 
is given in paragraph Jc of section I. 

No data are available on local low-level temperature inversions; 
however, some genera.l remarks can be made. In view of the absence 
of strong winds, part.icularly at night, and the prevalence of a high 
frequency of calm conditions between midnight and 0900 LST, local 
ground inversions may be expected frequently over all of North 
Vietnam except on mountain slopes and pea.ks and in the innediate 
vicinity of the coast. Ground inversions are probably strongest 
and most frequent in the deeper northern valleys during the autumn 
transition and first half of the northeast monsoon. This type of 
inversion is fonned as a result of nocturnal cooling of the ground 
f:lurface, and it is generally destroyed by solar heating after sunrise; 
however, in deep valleys it may persist throughout the day. It seldom 
exists with any appreciable wind speed, and its strength is noticeably 
reduced by any type of higher cover such as an overcast sky or forest 
canopy. 

Another type of low-level inversion which might be found frequently 
in North Vietnc1J11 is that created by a leaf canopy. In dense forest 
areas, the crown of leaves created by the treetops acts as a ground 
surface to the incoming radiation of the sun and the temperature is 
actually several degrees higher at treetop level than on the forest 
floor during midafternoon. At night, a reversal takes place, with a 
maximum of radiational cooling taking place at the crown; quite 
frequently the minimum temperature at the treetop level is lower than 
that oc~urring at the ground level or in the free air above the tree 
canopy. 
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j. Lott-Level Turbulence: Low-level turbulence i s generally not 
as severe as that experienced at higher levels. Over North Vietnam, 
low-level turbulence from convective activity is apt to be found most 
often in the southwest monsoon and autumn transition seasons and least 
likely to be found during the latter half of the northeast monsoon. 
Occurrences of severe low-level convective turbulence are rather 
frequent in the ICZ in April and May and in typhoons. At other times, 
except in severe down-drafts near the bases of isolated thunderstonns, 
low--level convective turbulence severe enough to interfere with aircraft 
operations is rather rare. Mechnical turbulence, c~eated by strong 
windflow over uneven terrain, may be expected and varies with the 
unevenness of the terrain and the speed of the flow. Minimum low-level 
turbulence may be expected in all seasons between sunset and sunrise. 

k. Upper•Air Winds: In general, during the southwest monsoon the 
upper winds over North Vietnam show a strong southwesterly now at low 
levels overridden by an eaoterly flow farther aloft, and during the 
northeast monsoon the low-level flow is northeasterly or easterly, 
with an overriding westerly flow higher aloft. Upper winds are 
discussed further in paragraphs lh, ?.h, 3h and 4h of section II. 

1. ypper-Air Temperatures and Aircraft Icing: Over the Southern Region the mean height of the freezing level, ranges from 15,000 to 
17,500 feet with an annual average of 16,000 feet. Over the Northern 
Region, however, the height of the freezing level is 1,000 or 2,000 
feet lower, and may drop as low as 8,000 feet in January and February. 
The -20°C isotherm is found at an altitude of 25,000 to 30,000 feet 
above sea level. The greatest danger from icing to aircraft would be 
found between these temperature limits, in a layer of air approximately 
10,000 f6et thick itmnediately above the freezing level. Any aircraft 
meeting or caught in icing conditions can usually avoid them by flying 
lower or higher. 

Absolute minimum surface temperatures below freezing have been 
at higher elevations in the Northern Region; however, in most cases, 
this is probably the result of a nocturnal ground inversion rather . 
than a lowering of the freezing level to the extent that it intersects 
the surface. Under such inversion conditions, temperatures encountered 
with increasing altitude at first remain constant or increase in the 
lowest atmospheric layers arrl then decrease to the tropopause. Normally, 
the temperature aloft over North Vietnam decreases with altitude to the 
tropopause located at an altitude ranging from 55,(X)() to 60,000 feet. 

Icing is not possible without moisture. Therefcx-e airc.raft icing 
is most likely to be encountered from May through September. At this 
time, abundant moisture in cloud fonn is available for icing. The 
dense masses of cwnulus and cumulonimbus found in the afternoons and 
evenings should be regarded as highly potential areas of severe icing. 
Thunderstorms associated with the ICZ and heavy cloud concentrations 
associated with occasional typhoon activity should also be regarded as 
dangerous frcm the standpoint of heavy icing and hailQ 
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When North Vietnam is under the infiuence of the northeast 
monsoon, vertical developnent or clouds is greatly reduced in com­
parison to that of the southwest monsoon. Clouds building to or 
above the freezing level are rare except in cases of isolated thunder­
storms which ca.n be easily circumnavigated. The great concentration 
or moisture associated with the crachin is generally well stratified 
and below the freezing level. For these reasons, the northeast 
monsoon B!ason presents the least danger to aircraft operations with 
respect to icing. 

J. Special Weather Phenomena 

a. Typhooma: These storms, which are noted for their destructive 
effects, occur in the western parts of tropical seas, primarily from 
late July through early November in the Northern Hemisphere. The 
typhoons which affect North Vietnam are similar to the hurricanes 
'Which frequently strike the coasts oft.he southeastern United States. 
Either gusts or sustained wind speeds nrust equal or exceed 64 knots 
on the surface when the stonn is classir:ted as a typhoon. These 
storms enter North Vietnam from the Soutli China Sea. Approx:iJnately 
7~ of the typhoons which affect this sei:1 and North Vietnam originate 
in the Pacific Ocean east of the Philipptnes; the remainder originate 
over the South China Sea itself. 
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Forty-seven centers entered the westem portion of the South 
China Sea between 1947 and 1963. All forty seven centers entered from 
Ma.r through December and seventeen or them actually moved onshore into 
North Vietnam as typhoons or tropical storms, another five entered 
the coast as tropical depressions. August through early November are 
the months of ma.xi.mum activity. There is little typhonic activity 
a.ny,i,here from January through March and during the remaining months 
the majority of the storms curve northward into Asia or pass to the 
south, across the southern tip of the Republic of Vietnam. 

The formation and subsequent movement of typhoons is difficult to 
predict. Typical rates of movement for storms approaching North 
Vietnam from the east and southeast are 5 to 12 knots, though movement 
as rapid as 18 knots has been observed. More rapid movement is camnon 
after a stonn begins to move to the north or east, and fast-moving 
storms in the northern Gulf of Tonkin may exceed 18 knots. Typhoons 
usually slow down and dissipate after moving inland and may affect the 
country for several days. 

Typical wind velocities in a typhoon are about 25 lmots at a 
distance of 150 miles from the stonn center, 45 knots 50 miles from 
the center, and 65 knots or more JO miles from the stonn center. 
Within 100 miles of the storm center, dense nimbostratus and cumulonimbus 
clouds occur from near the surface to above 20,000 feet. Very heavy rain 
is characteristic of this area of the storm. A rising tide with heavy 
seas and swells causes severe flooding in tha delta regions in advance 
of a typhoon and frequently drives ships aground. Rain ma.r cause 
flooding over wide areas in the delta regions and coastal plains, 
strong winds often uproot trees and demolish buildings, and river 
channels are frequently shifted. Numerous deaths and extensive 
damage to crops and property often result from the passage of such 
a stonn. 

b. Crachin: The crachin is a prolonged period of widespread 
fog and drizzle or light rain which affects primarily the delta regions 
and coastal plains, although its influence occasionally is felt far 
into t!'le highlands. The low-level stratu.l:3 characteristic of the crachin 
is accompanied by prolonged precipitation, although amounts are generally 
small. The top of the stratus layer rarely extends above 6,000 feet, 
and clear dry air is usually found above. The clouds are generally 
J,000 to 5,000 feet thick, with ceilings under 1,000 feet and frequently 
below 500 feet. In most cases visibility is quickly and greatly reduced 
at the onset of the crachin, generally below 2 miles and frequently 
below 1/2 mile. 

Periods of crachin may first appear as early as November but 
usually do not become camnon until late necember. They are most 
frequent in March and disappear by early May. Although the periods 
have been known to last 22 consecutive days, this phenomenon generally 
occurs in remirring periods of from 2 to 5 days eachQ 
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When, on occasion, a cold front penetrates as far south as North Vietnam, crachin conditions develop as a result of mixing at the frontal surface. The lifting of the warm air may result in precipitation and some lowering of visibility and cloud bases, but the effect is usually weak and of short duration. 

The most important process by which the crachin develops is the cooling of a warm moist air mass at the aurface. Two distinct meteor­ological situations result in this type of crachin. One situation, most common in late January and February, occurs when a high cell of polar continental air moves eastward off the Asian mainland. The air on the eastern side of this high moves southward over the warm waters south of Japan, then westward across the colder waters along the coast of China and North Vietnam. There, rapid cooling and turbulent mixing often result in crachin developnent. At first, a stratus layer fonns beneath the inversion and then, as the moisture content of the incoming air steadily increases, stratus builds downward. Drizzle generally occurs and eventually sea fog may form. When the high becomes stationary south of Japan, an intense and persistent crachin develops which can only be dispersed by a fresh surge of the monsoon. 

Becoming increasingl, frequent in March and April is a second situation leading to crachin developnent from the cooling of wann moist air. As the semipermanent Siberian high decreases in intensity, the pressure gradient over the Asian land mass becomes flatter. If, during the time this slack gradient exists, a wedge of the North Pacific high extends across the Philippines to China, a flow of tropical maritime air is directed into the Asian coastal regions including the Gulf of Tonkin. The contrast in temperatures between this air and the coastal region is marked and crachin conditions generally result, frequently taking the fonn of dense sea fog. 

Over land, marked diurnal variation of crachin conditions may occur. When the high center lies far to the east and the pressure gradient is slack, mechanical turbulence is insufficient to counteract the effect of increasing temperature during the day 0 and the stratus may be temporarily dissipated. The crachin is seldom observed more than 100 miles offshore, but when easterly winds are persistent and the terrain permits, the stratus may penetrate far up the river valleys into the interior. 

c. Winds of Laos: In the extreme southern portion of the country a phenomenon known as "Winds of Laos" occurs during the southwest monsoon. These winds are foehn winds which originate on the high plateaus of Laos azxi the Annam Range and blow down the eastern slJpes to the Gulf of Tonkin. They are hot and dry and sometimes blow rather strongly, causing extreme evaporation along their path. 
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d. Land and Sea Breezes: During the entire year, land and sea breezes are conmon along the delta regions am coastal plains. They are caused by the differential heating of land and water am generally influence an area approximately 10 miles on either side of the coastline. The sea breeze usu,illy begins about 1000 LST, reaches a maximum in early afternoon, and cE1ases about sunset. During the late evening a land breeze develops and lasts until sunrise. The effect of land and sea breezes is most noticeable along those sections of coastline sheltered by the land configuration from th~ ~~evailing winds. In such places, the local wind may even reverse the prevailing flow at low levels. Land and sea breezes are at a minimum during the northeast monsoon and at a maximum during the southwest monsoon. Their influence seldom extends higher than the lo-wer 3,000 feet of the atmosphere. 
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II. SEASONAL WEATHER 

1. Northeast Monsoon Season 

a. S;ynoptic Patt.trn: The airstreams that canprise the northeast 
monsoon originate in the intense, cold Siberian and the warm North 
Pacific highs. Early in this season the cold, dry polar continental 
(cP) air from the Siberian high nows southward, principally over 
land, toward the equatorial low-pressure belt. It is wanned somewhat 
in passing over China and also retains much of its dryness, so that 
it arrives over North Vietnam as a rather cool, dry air mass. Later 
in the season, as the Siberian high reaches ma..'Cimum intensity, the 
trajectory of th~ cP air results in a longer sweep over the China 
Sea. It becomes warmer and more moist and merges with warm tropical 
air from the western Pacific high before reaching the area. In 
consequence, the air over North Vietnam during the second half of 
this season is quite moist in comparison with that of the first half. 
This distinction between airstream trajectories is important since it 
results in the frequent fo:nnation of extensive low cloudiness and 
drizzle, the crachin, during the latter half of the season. The 
northeasterly flow pattern which dominates North Vietnam from about 
mid-October to mid-March is the product of a dynamic balance between 
the semipermanent Siberian high, the semipermanent North Pacific 
high, and the permanent warm equatorial low-pressure belt. Variations 
in the intensity of one or more of these canponent pressure systems 
result in day-to-day variations in the strength and direction of this 
monsoonal flow as it affects North Vietnam. The flow pattern is 
developed to the .fullest extent in Decmber and January when the 
Siberian high has reached maxi.mum developnent. This general pattern 
of airflow extends to about 5,000 feet; above this level the flow 
shifts to a wester}s· direction. 

b. l9eratures: Mean temperatures decrease from the beginning 
of the year in January. Mean daily maximums at locations below 1,000 
feet show a rather sharp decline between November and December, as 
the frequency of crachin weather increases. From December through 
the end of this season, mean daily maximums below l,OCX) feet are 
mostly in the upper 60 1s and lower ?O's. Minimums for the same 
period are about 10 to 15 Fahrenheit degrees lower. At slightly 
higher elevations or at locations where the crachin is frequently 
blocked out, such as Son La, mean daily maximum are in the lower 
?O's and minimums are near 50°F. At elevations higher than Son La, 
lower temperatures may be expected. Frost has never been reported; 
however, the absolute minimum temperature on recor.i in North Vietnam 
is 29°F at Lao Kay, and since much of northem and western North 
Vietnam lies at altitudes higher than this station, frost undoubtedly 
does occur on the higher plateaus and mountain slopes. 
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c. Precipitation: The Northern Region receives about 15% of its annual precipitation during this season and the Southern Region about 35%. In the Northern Region, average totals for the period November through February are between 3 and 7 inches at most locations, although locations with certain types of exposure receive more than others. Locations experiencing the most rain in the Northern Region accumulate 9 to 11 inches during this period. In the Southern Region, average totals for November through February average 15 to 24 inches. Unlike the other seasons, most of the precipitation falling in this season, especially in the Nortrern Region, is in the fonn of drizzle, coming in protracted spells associated with the crachin. This "light but long" nature of the rainfall is well illustrated by t he fact that most localities in the Northern Region af fected by the crachin have rain-fall on 24 to 40 days during Uovember through February. In the Southern Region, rainfall occurs on 45 to 50 days during these months. Precip­itation amounts of 1.2 inches or more in l day seldom occur in the Northern Region and only on about 5 days during these months in the Southern Region. The maximum 24-hour rainfall on record during this 4-month period in the Northern Region, 8.8 inches at Mon Cay in November, probably occurred with a typhoon passage. Most of the heaviest recorded 21~-hour falls are below 3 inches. In the Southern Region 12.4 inches in 24 hours have occurred at Don Hoi in November; however, except during typhoon occurrences, less than 4 to 5 inches is to be expected. 
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d. Thunclerstorms and TµrbulJmce: Thunderstorm activity reaches 
a minimum during the northeast monsoon. From late October through 
early February thunderstorms are observed on an average of less than 
1 d~ per month in late February and March thun<ierstonns are reported 
on 1 to 3 d~s. From November throu~h early March, severe turb\1.lence 
caused by convection probably does not occur over North Vietnam 
except in isolated thunderstorms. However, light to moderate turrmlence 
should alwczys be expected over the northern mountains arid the Annam 
Range and in the shear zone between the northeasterly surface fl,w 
ar,d the highe.t· westerly flow. 

e. Cloudiness and Ceilings: Until mid-December, t he period of 
fair weather which began in the autumn transition continues over 
most of North Vietnam. Over the southern portion of t he Southern 
Region; however, there is an increase in the frequency of cloud bases 
at low altitudes where the airnow impin8es on the eastern slopes of 
the Annam Range. The early part of the northeast monsoon season i.s 
the cloudiest time of the year over the extrE111e southern portion of 
the country. Elsewhere, overall cloudiness shows a slight i ~crease, 
but the frequency of cloud bases reported below 5,0CX> feet continues 
to decrease. A low cloud cover of 6-tenths or more i s reported at 
Hanoi approximately 35% of the time during this season pr ior to late 
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JANUARY 

MEAN NUMBER OF DAYS WITH THUNDERSTORMS 
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December. Over the northwestern mountains and plateaus conditions 
average somewhat better, with a high frequency of clear mornings and 
of afternoons with scattered cumulus with bases between 2,000 and 
3,000 feet. With respect to low cloudiness and ceilings, this early 
part of the northeast monsoon is the hest part of the year for 
conducting most air-to-ground operations. 

Throughout December there is a rapid increase in the frequency 
and amount of low cloud over most of North Vietnam as it comes under 
the influence of the ::rachin. This period of low, persistent, overcasts 
lasts through the remainder of the northeast monsoon and into the 
spring transition. The bases of these clo:.ids are frequently below 
1,000 feet in the morning, liftin~ somewhat .:md ainounts decreasing 
slightly in mid-afternoon ard then increa~ing in amount and lowering 
a~ain at night. On occasion, the bases nay drop below 150 feet, 
particularly in the early morning hours. In the deeper river valleys 



JANUARY 
NUMBER OF DAYS WITH CLOUD COVER 5 3/10 AND VISIBILITY ~2 Y2 MILES 
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of the eastern highlands and northwestern mountains, there is a tendency in this season for low stratus to form over the rivers in the early morning hours, although it usually burns off by 0900 1ST. However, this local stratus may at times. where the topography permits, be augmented. by a crachin situation extending up the river valley, in which case such conditions may last all day-. Lao Kay is an excellent ex.mple of a station with such conditions. In the extreme northwest near the Chinese border, where terrain is high enough to block the crachin, the fair conditions experienced earlier continue to the end of the season. With respect to amount and height of low cloudiness, this latter half of the northeast monsoon is the worst time of the year for conducting most air-to-ground operations over most of the Northern Region of North Vietnam, and conditions are only slightly better over the Southern Region. Cloud bases during this latter half of the season occur most frequently from 1,000 to 3,000 feet, but bases below 1,000 feet occur approximately 4(1/o to 50% of the time in the early mornings. These clouds are generally 3,000 to 4,000 feet thick, and cloud tops occasionally reach 8,000 feet. General~y, clear skies prevail above this altitude. 

f. V~sibilitY: Surface visibilities show a contii:1ued deterioration during this season with a pronounced increase in low visibilities in late December as crachin occurrences become frequent. Visibilities in general tend to be somewhat lower in the Southern Region and in the deeper mountain valleys and plateaus of the Northern Region. In the Northern Region, because of the steadily decreasing low 
cloudiness, slant-range visibilities are probably fair to good 
during the early part of this !leason but become very poor after mid-December because of the crachin. In the more remote sections of the northern and northwestern mountains, where the crachin is blocked out, slant-range visibility is the best of the entire year. In the Southern Region, the increasing low cloud and low surface visibility would result in continuing poor air-to-~round visibilities throughout the season. Fran mid-December throup;h early April in the delta regions, coastal plains, and highlands east of the Red River, the frequent and persistent low cloud, drizzle and low surface visibilities which blanket these sectjons would make air-to-ground operations frequently impossible if the operations depend on visual contact with the ground. 

Diurnal chan~es in visibility are also marked in this season. As in other seasons, the deep river valleys in the northern parts of the country act as basins for nocturnal formation of fog and low stratus. There is also a nighttime maximum of fog and low stratifi ed clouds over the coastal plains and delta regions. These clouds and fog tend 
to burn off somewhat as the day- progresses, reaching minimum amounts by midafternoon; however, convective activity reaches a maximum at this time. As a result of these two t~ends, 0900 to 1100 LST is probably the best time of dc\Y for goo<l slant-range visibilities and midafternoon the best regarding surface visibilities. In the evening, 
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JANUARY 
NUMBER OF DAYS WITH CEILINGS ~5000 FT ANO VISIBILITY ~5 MILES 
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JANUARY 
NUMBER OF DAYS WITH CEILINGS ~IOOOFT ANO VISIBILITY ~2 !12 MILES 
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JANUARY 
PREVAILING SURFACE STREAML.INES 

Fig. 19 

prior to suns~t, during the early part of th~ season, slant-range visibility improves slightly as cumulus activity decreases; however, after sunset, nocturnal cooling gives rise to lower surface visibiliti es and stratus fonnation, again lowering slant-range visibility. In the latter half of the season, crachin situations, which may have improved slightly during midafternoon~ quickly deteriorate after 1700 LST and visibilities, both ~l.Ult-range and surface, are poor throughout the night. 

g. Surface Winds: With the passage of the !CZ and the onset of the northeast monsoon, surface winds over most of North Vietnam 
become predominant¼ northeasterly in direction, terrain permitting. At higher elevations in the northernmost part of the country, some mountain sections may show a predominance of westerlv winds since the northeast monsoon is somewhat shallow and the upper westerlies may frequently reach to the surface at higher elevations. Speeds seldom exceed 16 knots except over the higher plateaus and mountaintops, along the immediate coast, and on islands lying just off the coast. There is, as in other seasons, a definite diurnal variation to the wind speed, with afternoons showing a maximum of speed in conjunction with increased convective activity. Mornings and evenings are usualzy calm, and nights are frequently calm or have very light drainage winds in the mountains and light land breezes near the coast. 
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h. !112Rer Winds: During the earlier part of this season the winds are predominantly easterly to 10,000 feet; however, by December and January a southwesterly stream penetrates as low ~s 5,000 feet over North Vietnam. The flow below this altitude, except where infiuenced by surface terrain, is easterly. In February the westerly current reaches its lowest point during this season 'When it penetrates as low as 4,000 feet. Wind speeds in the lower easterly airstream average between 10 and 15 lmots. In the upper westerly airstream, speeds increase to the north. Wind speeds average between 30 and 70 knots, increasing with altitude until the jet stream is reached near 40,000 feet. Maximum winds in the jet stream over North Vietnam have run as high as 150 knots. 

NORTHEAST MONSOON 

MEAN UPPER wnms, fflfl'ERATURES AND "D" VAllJES 

NORTHERN REGION SOOTHERN REGION 
dd/ff TT "D" Value dd/ff TT ''D" Value 

850 MB 177/5 11 262 144/4 13 266 

700 MB Z/2/12 5 351 261/5 6 372 

500 MB 260/32 -10 781 '2A7/15 -8 837 

JOO MB 262/ 62 -33 1366 26o/35 -31 1580 

200 MB 254/72 - 52 1843 238/42 -52 2014 

150 MB 262/69 -68 1593 258/43 -70 1741+ 

100 MB 268/50 -76 1155 Z/2/29 -77 1267 

50 MB 158/15 -68 -4 137/12 -68 29 

rig . 20 
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2. Spring Transition Season 

a. Synqptic Pattern: The spring transition, last ing somewhat 
longer than the autumn counterpart, usually her.ins in mid➔'. arch with 
the retreat of the northeast monsoon caused by t he weakening of the 
Siberian high. Hnlike the autumn transition, when one flow immediat el y 
replaces the other, there is, in the spring transition, a l ag of t.iree 
or fonr weeks during which the circulation over North Vietnam is rather 
weak. Near the end of the season, in early Hay, the TCZ passes over 
the countr.v on its northward migration, ushering in t he southwest 
monsoon. 

b. Imweratµ.res: Temperatures throughout t he countr.v climb rather 
rapidly during the spring transition season as the frequenq of cr;1chin 
occurrences declineJ and the sun advances nortr. warct from the Equator. 
By the time of arrival of the southwest monsoon, mean daily temperat11res 
are averaging only 2 to 3 Fahrenheit degrees bel ow those at the height 
of the southwest monsoon. Absolute maximums have exceeded 100°; at 
practically every station by early May, and at manr locations the 
record extreme has been recorded in this season. In comparison t o 
the temperatnres experienced in June and July, Lhese relatively high 
temp~ratt•res in late spring are a reflection of the monsoonal nature 
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APRIL MEAN PRECIPITATION 
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APRIL 
MEAN NUMBER OF DAYS WITH PRECIPITATION 

DAYS 

~ 5-10 

D 10-15 

11 15-20 

Fig. 2J.i, 
of the climate. Temperatures at elevations exceeding 1,000 feet should show a decrease in proportion to the increase in altj.tude. Mjnimums durin~ this season are between those of the northeast and southwest monsoon seasons. 

c. Precipitation: Early in the season, the precipitation re~ime is still similar to that of the northeast monsoon as crachin occurrences with their drizzle and light rain tend to persist until mid-April. Rainfall amounts gradually increase as the season progresses. '.!'his is due to the retreat of the northeast monsoon, resulting in a weak circulation pattern in which thunderstonns tend to develop quite easily. Rainshowers and thunderstorms becane quite common. Aloniz the coasts and regions affected by the crachin there is little change in precipitation frequency, but farther inland there is a decided increase in the niunber of days per month with rain as wanner, more moist air begins to enter the area. Sometime in 'May, the tCZ passes over North Vietnam and ushers in the southwest monsoon and all its attendant precipitation. 



APlll. 
MEAN NUMBER OF DAYS WITH THUNDERSTORMS 

DAYS 

II 1-5 

~ 5-10 
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Fig. 25 

d. Thunderstorms and Turbulence: Thunderstorms become a praninent climatic feature during the spring transition season. At the surface, occasional influxes of wann, moist equatorial air become 
heated by the sun 'Which is almost directly overhead in April and Ma.y. 
When a current of cooler, drier air from the northwest occasionally 
overrides this wann air at the surface extreme instability results, 
quite often causing violent thunderstonns in the afternoon and early evening hours. Alt11ough no precise data are available on the violence of these t,hunderstorms, there are accounts in reports from neighboring areas of winds of 50 to 80 lmots, hailstones as large as 2 inches in 
diameter, and extremely heavy rain. 

The widespread convective activity of the spring transition 
season creates much turbulence in the atmosphere over North Vietnam, particularly in the towering cumulus and cumulonimbus clouds. Within 
thunderstorm areas, severe turbulence should be expected. Light to 
moderate turbulence should often be expected in the clear air inmedi­
ately surrounding these clouds. Occasional reports of large hailstones offer evidence of the violent up- and do\lll'l-drafts to be found in the thunderstorms of this season, especially those associated with the ICZ. Although few data are available, moderate turbulence during afternoon and evening thunderstorms can be expected at altitudes to 12,000 feet. Minimum turbulence would be found at night after 2200 and before 0800 
LST. 
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APRIL 
NUMBER OF DAYS WITH CLOUD COVER s;,,o AND VISIBILITY ~21/Z MILES 
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APRIL r 
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APRIL 
NUMBER OF DAYS WITH CEILINGS ~1000 FT AND VISIBILITY ~ ~2 MILES 
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Fig. 28 
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APM. 
PREVAILING SURFACE STREAMLINES 

Fig. 29 
c. Cloudine§s and Ceilings: With the weake~ing of the forces which create and maintain the crachin, the associated cloudiness steadily decreases from the highest mean of the year at the season's beginning. The spring transition, therefore, is a season c,f decreasing cloudines; however, cloudiness over the country as a whole still remains quite high. Some locations particularly in the southern region have their lowest mean cloudiness during the early part of May. The weak circulation and the heating from the north­ward migrating sun helps to burn off much of the early morning stratus, but often results in the fonnation of afternoon cumulus. Therefore while there is a decrease in ceilings below 2000 feet there is an increase in those between JOOO and 5000 feet especially in the afternoon. Late in the season the !CZ accompanied by towering cumulus and cumulonimbus passes over the area and there is a rather pronounced change in the weather. Following the passage partial clearing sometimes occurs, but only for a very short period before the full force of the southwest monsoon with its attendant cloudiness is observed. 

f. Visibility: Throughout the spring transition, there is an increase in surface visibilities, becoming rather pronounced after mid-April as the crachin all but disappears. Some deep river valleys in the Northern Region still act as traps for fog and stratus, but even here the general trend is one of improving conditions. The decreasing frequency of the crachin, resulting in a general decrease in low cloudiness, causes an improvement in slant-range visibility over that experienced in the latti!r half of the northeast monsoon season. In the Southern Region, air-to-ground visibility, though not as good as in the southwest monsoon season, is generally fair and better than that over the Northern Regionr 

- 39 -



Diurnally, surface visibilities are poorest in the late night and 
ea·rly morning hours and best in midafternoon. Since thiH visibility 
pattern is accompanied by a tendency for low-level stratus to decrease 
from early morning to afternoon accompanied by increasing cumulus 
activity, the best slant-range visibility probably exists from 0900 
to 1100 LST. Slant-range visibility is worst in showers and 
thunderstorms in midafternoon, especially in the ICZ. 

g. Surfa,ge Winds: Early in the season there is a predominance of 
northeasterly winds, shiftilig late in the season to southerly or 
southwesterly as the southwest monsoon approaches. During most of 
the season, speeds are light and directions variable. Winds are 
calm or very light fran sunset through the early morning hours. Speed 
maximums occur during the afternoons in connection with thunderstorm 
activity and westerly movi.ng disturbances along the !CZ. During 
such thunderstonns and disturbances, winds exceeding gale force 
have occurred. 

h. ypper liinds: During this season the easterly circulation in 
the lowest layers of the atmosphere weakens co~isiderably and by the 
end of the season has been replaced by a southerly to southwesterly 
flow near the surface. This flow is stronger and more apparent in 
the south than it is over the more northerly parts of the area. In 
conjunction with this, the upper westerly circulation of the northeast 
monsoon season continues to penetrate to lower levels and finally joins 
the low-level westerly flow. Average speeds are slightly lower than 
in the other seasons, particu1 . ..irly in the lower levels. 

SPRrnG TRANSITION 

MEAN UPPER wrnns, '1»1PERATURES AND "D" VAWES 

NORTHERN REG ION SOUTHERN REGION 
dd/ff TT "D" Value dd/ff TT "D" Value 

850 MB 241/6 16 213 224/5 16 223 

700 MB 271/9 9 391 Z,0/4 10 403 

500 MB 261/23 -10 829 230/14 -8 884 

300 MB 264/49 -33 1403 257/31 -31 1537 

200 MB 262/49 -53 1809 257/31 -52 1954 

150 MB 268/62 -64 1589 z,1/40 -65 1716 

100 MB Z,6/44 -76 1292 292/23 -78 1383 

50 MB 188/9 -67 219 157/9 -68 240 

Fig. JO 

- 40 -



JULY MAXIMUM TEMPERATURE 

OF 

~ 70-75 

~ 75-80 

~ 80-85 

~ :)5-90 

II 90-C!S 

Fig. Jl 

J. Southwest Monsoon Season 
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Fig. 32 

a. Synoptic Pattern: The air-streams that comprise the southwest monsoon originate in the semipennanent highs over Australia and the Indian Ocean. Their flow results from the dynamic balance between the two southern Hemisphere high-pressure cells and the semi-permanent Asiatic low-pressure zone. The air originating in Australia is wann, stable, and very dry. It is rapidly modified in passage over warm equatorial waters, and by the time it merges over Sumatra and Malaya with the now from the Indian Ocean it is vecy moist and unstable in the lower layers. Upon arriving over rlorth Vietnam, the combined airflow is distinctl_y tropical maritime (mT) in nature, resulting in fairly homogeneous temperature and humidity conditions throughout the area. The southwest monsoon prevails from about mid-M~v to mid­September and is strongest in Jul_y and August when the Asiatic low reaches maxinrum developnent. The flow is strongest at 5,000 ~o 8,000 feet but may be traced as high as 15,000 feet. Above this altitude the mean winds become variable and, higher still, easterly. 

b. Temperatures: During the southwest monsoon, mean temperatures evecywhere reach their an.~ual maximum. At stations below 1,000 feet, average afternoon temperatures are in th~ high 80's or low 90's 
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exc€pt at locations just offshore or on the inmediate coast where the effect of the water subdues the maxi.mums somewhat. Ni ghttime minimums, except at stations with elevations above 1,000 feet, a.re in the high ?O's; minimum temperatures are slightly higher near the coast than farther inland. Son La, at 1,975 feet, has maximum temperatures near 85°F and minimums in the low ?O's. At eievations of 6,000 to 7,000 feet, temperatures probably range from average daily maximums in the high 6o's to minimums i n the low 50' s. 

c. Precipit~: Approximately 65% of the annual rai nfall received in the ~rorthern Region occurs during this season; in the Southern Region this figure is only 40%. Areal variation is sl\bstantial over very short distances, with the amount received depending chiefly on terrain influence. In general, stations located in the monsoonal air flow just upstream of sudden rises in the surface relief, as well as those locations on mountain slopes and plat eaus exposed to the full impact of the southwesterly air-stream, recei ve the heavi est rainfall amounts. Cha Pa, Ha Giang, and Tom Dao illustrate such locations quite well. These stations average between 52 and 66 inches of rainfall for the period June through August as compared to a total of JO to 40 inches for most of the remainder of the 
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stations in the Northern Region. The lightest rainfall experienced 
during this season occurs in the lee of mountain slopes and in deep 
sheltered valleys . The entire Southern Region is an excellent example 
of this , and stations such as Dong Hoi and Vinh average a total of 
oniy 12 to 17 inches for the same 3-rnonth period . 

The frequency of precipitation in this season closely parallels 
the rainfall amounts in that those stations receiving high amounts 
of precipitation also have precipi t ation on the greatest number of 
days . In general, rainfall occurs on an average of 55 to 65 days 
during the period June through Angust at the rainier stations, 
while most of the Northern Region has rainfall on 37 to 55 days. In the Southern Regi on, rainfall occ~rs during a total of only 20 
to 55 days during t he same period. 

Rajnfall amounts of 2 inches or more in the Northern Region 
occur on a total of 3 to 5 day s during June through August at 
most places, although this figure may reach 9 to 10 days at 
rainier locations . Fall s as heavy as this seldom occur in 
the Southern Regi on at 'chis time of year. The maximum 24-hour 

- 43 -



fall on record in June through August is 15.2 inches at Mon Cay; however, 4 to 7 inches in 24 hours is a more representative maximum and is probably attained during at least one 24-hour period each year at most locations. 

ct. Thunderstonns and Tur2ylence: Thunderstorms of a somewhat less violent nature than in the spring are a comm.on feature of the southwest monsoon season. They last, at most, only a few hours in any given locality and are the result of afternoon convective activity combined with orographic lifting. They are quite frequent and heavy along the windward slopes of mountains and generally occur during the late afternoon. Turbulence may be expected with all of these thunderstonns. Although perphaps not as violent as that found in spring transition thunderstonns, it nonetheless constitutes a definite hazard to flying. Clear-air turbulence should be expected in areas immediately surrounding thunderstonns and also in the shear zone separating the lower southwester~y flow from the easterly flow at higher levels. Light to moderate turbulence should always be anticipated for several thousand feet over and in the lee of both the Annam Range and the northern moW1tains during this season. 

e. Cloudiness and CeilJ.ws: The southwest monsoon, with its long trajectory over warm equatorial waters, brings much cloudiness to North Vietnam. A large part of the Northern Region presents mostly upslope terrain to this monsoonal airstream. The restlt is widespread mechanical lifting expected from normal convective processes, and consequently considerable cloudiness is observed over the Northern Region. The Southern Region, being the leeward side of the Annam Ran~e under these flow conditions, experiences some drying out of the atmosphere because of the downslope motion of the airstream after it has crossed this mountain barrier. A general decrease in cloudiness results. At the height of the monsoon in June, July, and August, mean cloud amounts average 75% to 80% in the Northern Region and 10% lower in the Southern Region. Some stations, such as Lai Chau, depart considerably fran these averages because of terrain effects. 

Although total cloud amoW1ts increase slightly, there is actually a decrease from the preceeding season in the amount of low cloud observed with bases below 5,000 feet. Bases are generally higher, being reported more frequently in the 2,000 to 3,000 foot range and less frequent]..v below 2,000 feet, in contrast to the larger frequencies of very low clouds associated with the crachin in the northeast monsoon and spring transition seasons. The daytime heating of the air results in partial or total dissipation of the stratified decks usually existing at sW1rise. This results in smaller amounts of low cloud being observed. in the afternoon. The spreading of tops of towering cumulus and cumulonimbus is responsible for the increase in overall cloud amoW1t. There is as gnificant te~dency over the delta regions 
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and eastern highlands for broken to overcast stratified decks 
exisiting in the early morning hours to become 5-tenths or less by 
midafternoon, with bases frequently below 2,000 feet. The same 
tendency exists over most of the Southern Re~ion; however, bases 
are generally- higher. An important consideration is that much of 
this low cloud isin the amount of 5-tenths; although this amount does 
not constitute a ceiling, it does very definitely hamper aircraft 
flying in the surface friction layer by considerably restricting 
horizontal and slant range visibili ty. Cloud bases below 1,000 feet 
are frequent in the morning hours except over the extreme southern 
part of the country but are relatively rare in the afternoons and 
evenings. Cloud bases may be expected to drop below 1,000 feet, 
however, in passing thunderstonns and showers, and frequentl.v t hese 
bases will fall below 500 feet. This i s nonnall.y a temporar.7 conditi on 
associated with the passage of a shower and generally l ast s no more 
than an hour or two at most. Completely clear afternoons over a~v 
part of the area are relatively rare dnri ng th.is season. 

Cumulus and cumulonimbus are the predominant cloud t ypes over 
North Vietnam during the southwest monsoon. The nonnal diurnal 
pattern i s one of strati fied clouds at 2, 000 to 3,000 feet wh1ch 
become towering cumulus and cumulonimbus bv midaft ernoon. These 
clouds frequently extend as hig.1 as 50 ,000 feet and are responsi 11le 
for the heavy showers and thunf erstonns of this season. Al thour,h ex­
t ensive low stratus is normil,_y as sociated wi th the crachi n during 
the northeast monsoon, peri:,js of such l ayer clouds occur occ2.sionally 
when a t ,vphoon enters the Gulf of Tonkin and approe.ches wit hin 100 
miles of the coastline. 

f. Vi r:dbility: llisibilit:r i s rarely excellent at 3.n": time during 
this season because of the hazy nature of the ai r mass . 't'he t abular 
data on surface visibili ty in the Northern Regi on indi cate a consi ~erabl e 
improvement from morning to afternoon during t hi s season, and, since 
low cloud amount ha3 a tendency to decrease toward afternoon, ai r-to­
gro1md visibilit;r improves also, 0ver t he Southern Region there i s 
little change in surface visibilities throu~h the da:' , visibilit ies 
being good at any time of day durin~ this season, Low cloud 1.rno1rnt 
in this region tends to increase f rom morning to mi da fternoon, :i.nd 
consequentl,·r a decrease in favorabl e air-to-Rronr.d vi si bilit 1r is 
n~t~d~ . How~ver, . even at its wors t i n midai.'t ernoon , ::i.h·-to- r.; roun~l 
vis1.b1.lit.'r i s still f requently good and 1lefi.nit ely bet t er th :"tn 
in the Northern Region. Slant.-ranre vi sibilit,ie s are lower ed at 
times by afternoon cum:11lus and shower activity , part i cular l y f rom 
about 1000 LST u'ltil abo1tt midnir-ht. Low-level aircraft operations 
are dangerous in the area where these clouds an:l showers obscure • 
mount ain tops. At night, air-to-ground visibilitv i n lJoth re:r, ions 
should be good. General~v speaki n£, l ow-level ai r operation3 r equirir,f! 

good slru:it-range visibility woul d probably have thei r best ch .:J.nce of 
success in.either region if perfonned between 0900 ~nd 1100 LST, 
after morning fog and stratus have dissipat ed but pr ior t.o the 
no:rmally ~xpected shower activity. 
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JULY 
PREVAILING SURFACE STREAMLINES 

Fig. 39 

g. §urface Winds: During the southwest monsoon the majority of 
reported wind speeds are below 7 knots and conditions are quite 
frequent~y calm. In the northern mountains and eastern highlands , 
wind speeds below 7 knots are reported approximately 80% to 95% 
of the time, in the delta and coastal regions about 60% to 80% 
of the time, and along the immediate coastline about 40% to 60% 
of the time. As would be expected, ~he higher wind speeds are, in 
most cases, from the south or southwest quadrant. In many instances, 
terrain has caused a shift in the wind pattern so that the south­
westerly monsoon flow enters the locality f rom the southeast; 
winds at Cao Bang are excellent examples of this. This influence of 
terrain on the prevailing windflow should always be taken into 
consideration when planning or executin~ operations in areas having 
varying topography. Wind speeds above 6 knots occur most often 
between 1000 and 1800 LST. The remainder of the day has relatively 
light winds except for those which ma? occur with an occasional typhoon. 
Winds tend to be somewhat stronger on the windward mountain slopes 
and high plateaus and lower on the floor of dense forests; often the 
flow is channeled hy the steeper valleys. The highest speeds observed 
during this season are in the :iouthern Region. 
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h. Upper Winds: The southerly surface flow veers slightly in the lower layers of the atmosphere, becoming more s0uthwesterly at 6,000 to 10,000 feet. Southwesterly winds predominate to a.bout 18,000 feet, where a zone of weak and variable winds is found. Above this, an easterly current prevails. This easterly current is stronger over the southern part of the coW1try t han over t he northern part. 

In the lower southwesterly stream, tlie hi ghest speeds are ohserved between 6,000 and 9,000 feet where a large percentage of the speeds repor ted falls :i.nto the 15 to ~'O knot category. Mean wind speeds below 10,000 feet generally average between 10 and 15 knots. At higher altitudes, wind speeds decrease somewhat, becoming rather light in the zone of variahle winds around 18,000 feet. Speeds increase again in the easterly stream above this zone. 

SOUTHWEST MONS00N 

MEAN UPPER WINDS, TD1PERATURES AND "D" VA.WES 

NORTHERN REGION SOUTHERN REGION 
- I 

dd/ ff TT "D" Value dd/ff TT 11D" Value 
850 MB 231/6 18 10 Z.7/6 18 33 
700 MB 201/7 12 348 231/6 12 354 
500 MB 186/6 -4 923 162/5 -4 93.3 
300 MB 158/10 -27 1753 056/10 ·Z7 1770 
200 MB 025/14 -49 2364 06c/19 -49 2366 
150 MB 027/17 -64 2092 052/22 -64 2074 
100 MB 036/21 -77 1799 060/29 -77 1767 
50 MB 116/35 -67 Sil 108/37 -66 758 

Fig. 40 
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a. S.ynoptic ?attem: The autumn transition, the shortest of the four seasons, occurs usually from mid-September to mid-October whm the northeast monsoon, advancing across the area in a series of rather stron~ bursts, begins to affect North Vietnam. The transition is accompanied at some locations by an increase in squalls as the ICZ passes over. During the latter part of the season, conditions change rapidly to those of the northeast monsoon. 

b. !ml>gatures : During thi.s season, temperatures decrease rather unifornuiv reflecting the transition between the southwest monsoon and the northeast monsoon. In some locations, clearing skies affecting radiatio, result in more slowly decreasing maximums and more rapidly dec~easi~ minimums. In conr.equence, many locations experience the l argest diurnal ranges of the year during the latter part of this sea3on. 

c. PreclP.it ati0n: The character of the precipitation region in t.he e1.rly part of the autumn transition is quite similar to that of the southwest monsoon. The retreat of the s~uthwest monsoon is marked by t he passage 0f t he r r,z i TJ the SOl1thweard migration; as it passes over most localiti es there is an i ncrea3e in showers and thunderstonns. 
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On occasion, westward-moving disturbances arid to this activity, resulting 
in additional heavy rainfalls and a dist11rbed winti pattern. The north­
east monsoon enters the countr.v usually in a series of strong b11rsts 
of cool air, generally marked by squalls at i t ri leadin~ edge. As the 
flow pattern is reversed the Southern Redon receives its heaviest 
ainfall of tte y~ar. Rainfall accumulated in the two months of 

September and October in the Southern Region i s 2 to J tillles as much 
as that accumulated in the previous three months. Over the Northem 
Region, rainfall, in general, decreases in amount and frequency during 
this season. 

The influence of typhoons is greatest in this season and is also 
partially responsible tor the larg~ increase in rainfall received in 
the Southern Region. A typhoon moving into the Gulf of Tonkin would 
result in periods of extremely heavy precipitation over the entire 
country, particularly if the storm should move onshore while it is 
still of typhoon intensity. 
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d. ll\,\Wderstorma and Turb11lence: Thunderstorm activity decreases 
rapidly d11ring the autumn transition and reaches a minimum during the 
northeast monsoon. In late September and early October there may be 
an increase in convective activity and squalliness at any given 
:ocality as the ICZ passed in its southward migration, but after the 
passage, atmospheric conditions becane relatively quiet and stable. 
During the autumn transitio11, turbulence may be expected in the 
afternoons at levels to 10,000 feet and in cumulus and cumulonimbus 
clouds. It ~v be severe and extend to much higher levels in the 
ICZ and especially in typhoons. 

e. Ql;931diness and Ceilings: During the autumn transition there 
is a decrease in total amounts of cloudiness reported and a corresponding 
increase in the frequency of clear conditions observed over most of the 
country. In the Southern Region, however, this situation changes and 
there is actually a slight increase in clouds and a subsequent increase 
in the frequency of cloud bases at low altitudes. Diurnally, there 
is a tendency for the low stratified decks present in the morning 
hours to dissipate somewhat during the day and for the bases to rise, 
so that by mida~ernoon low cloud bases are most frequently measured 
between 2,000 and J,000 feet. In all of North Vietnam except the 
Southern Region, this is the beginning of a J-month period (mid-
September to mid-December) of the fairest weather en.1oyed in North 
\/ietnam, if the occasional intrusion of a typhoon is discounted. 
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OCTOI(" 
PM\alLING SURFACE STREAMLINES 

Fig. 49 

f. Visibility: Surface visibilities deteriorate somewhat during the autumn transition. In the Northern Region, where the frequer~y of low cloudiness decreases rather rapidly, slant range visibilities prob1blv improve, but in the Southern Region, where low cloudiness is increasing, slant ran~e visibilities deteriorate proportionately. The increase in precipitation ainowits and frequencies, low cloudiness amounts, and unfavorable surface vi sibilities make this one of the worst per.i. ods of the year for conducting air-to-ground operations in the Southern Re~ion. Jn some of the deep northern valleys, morning ground fog drastically r~uces surface visibilities between 0400 and 09C,') LST, although it is possible that the mountainous features of the terrain, protruding above these fog layers, may pennit adequate identification of localities. 

Diurnally, the best slant visibilities at most locations, would be experienced between 09()() and 1100 L.,T. After UOO L'.3T, convective activity leads to low-level ceilings and a resultant decrease in slant-range visibility. Tnerefore, the poorest slant-range visibilities would he during midafternoon in and inmediate~v around rainshowers and thunderstonns, especially in the ICZ. In the Northern Region, from about 1700 LST until darlmess, there is a secondary period of good slant-range visibility, since in this season there are fewer thunder­stonns and cumulonimbus clouds to prolong the general loudiness. Tn the Southern Region, the widespread afternoon convective activity, combined with the orographic effects of the surface airflow, results in obstructini?; slant visibilit:, b:, showers and clouds until well after sundown. 
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ft.• Surface Winds: During the aut unn transition there is a sh'ft in predominance of southerly winds to one of easterly and northerly win1s. Winds during the early part of the season are similar to those of the southwest monsoon, while those of the latter part of this season resemble the pattern of the northeast monsoon. Some of the highest speeds recorded have occurred during this season and are probably associated with the squall lines which frequently mark the beginning of the northeast monsoon. Some high speeds are probably associated with an occasional typhoon, which may enter the countI"'J• 

h. Upimr i'linds: This senson shows a predominance of easterly winds below 20,000 feet particularly during October. Winds between 20, 000 and 50,000 feet are westerly. A~ove 50,000 feet easterly winds re Main encountered. Speeds durlr1St: the autumn transition are generall~, lighter than those of the southwest monsoon, although speeds in excess of JO knots are not rare, especially between 25,000 and 40,000 feet . The jet 3tream will occasionally be located over t he Northern Region with wind up to 100 knots near 43, 000 feet. 

FALL TRANSIT ON 
MEAN UPPER WIND;.) , T~PERA'IllRE.S AND "D" IALUE 

NORTHERN RmION 
SOUTHERN REGION dd/ff TT "D" Value dd/ff TT "D" ·value 850 MB 119/9 15 200 088/8 16 197 700 MB 345/J 8 439 045/5 10 438 500 MB 281/11 -6 930 341/7 -5 956 JOO MB 258/20 -JO 1703 '201/6 -29 1761 200 MB '219/23 -51 2159 171/lJ -51 2228 150 MB 284/22 -64 1888 348/9 -65 1933 100 MB 291/23 -77 1536 002/lJ -78 1578 50 MB 117/12 -66 452 108/21 -66 439 

Fig. 50 
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III. CLIMATIC BRIEFS AND TERRAIN MAPS 

1. Climatic Briefs 

a. genei:lli: On pages 61 thru 81 are climatic briefs for 25 
locations in North Vietnam. Data included in these briefs have 
been gathered from all available sources. 

An * indicates values less than 0.05 inches or values less 
than 0.5 days. 

b. Index or station,: 

STATION NUMBER ~ LAT:rnJDE IpNGI'llU}E JHFfATION(fI) 
48:800 Lai Chau 22°04'N 103°09'E 512 

Bao Ha 22°12'N 104°21'E 262 
802 Cha Pa 22°21'N 10.3°49'E 5381 
803 Lao Kay 22°.30'N l0.3°57'E .3.38 
805 Ha Ging 22°50'N 104°58'E 614 
808 Cao Bang 22°40'N 106°.3l'E 1706 
810 Bae Kan 22°09'N 105°50'E 4.3.3 
81.3 Son La 21°20'N 10.3°54'E 1975 
816 Tuyen Quang 21°49'N 105°12'E 21.3 

Phu Fo 21°27'N 105°141E 80 
819 Hanoi 21°0J'N 105°521E .32 
82.3 Nam Dinh 20°25'N 106°10'E 21 
825 Haiphong 20°491N 106°4.3 1E 16 
826 Phu Lien 20°48'N 106°.38'E .377 827 Norway Is. 20°.37'N 107°09'E 361 
830 Lang Son 21°50'N 106°46'E 850 
831 Thai Nguyen 21°36'N 105°50'E 134 
8.34 Gow Tow 20°59'N 107°45'E 2.30 
8.38 Mon Cay 21°.3l'N 107°58'E .3.3 840 Thanh Hoa 19°48' 105°47'E 16 
844 Cau Rao 19°17'N 104°25'E 420 

Tien Tri 18°16'N 106°07'E 10 
845 Vinh 18°40'N 105°40'E 20 846 Ha Tinh 18°2l'N 105°54'E 15 
848 Dong Hoi 17°29'N 106°J6'E 2.3 
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2. Terrain Maps 

a. Genfaral: Figures 51 thni 61 are terrain maps tor the stations listed on tie previous page. The map scale used is 1:500,000, with one 
inch equal to approximately 7 miles. Weather stations are not necessarily 
located in cities or towns, and where applicable are indicated at their 
correc~ position. 

b. Map Legend: 
,,,,.-...__,/ 

Contours (reliable) ( approximate) 

500 ft intel"V'als fran •• • • •• 0 - 1,000 tt 

1,000 rt intervals fran • • • • •• 1000 - max 

Spot Elevations 

Reliable .569 Estimated .5~ 

Highest in general area •• • • • • • ,oi1 

Transportation 

Dual lane roads • 

Primary roads •• 

. . . . . ===== 

. . . . . -----
Secondary roads •• • • . . -----
Trails • •. •. • • • • • ------
Multiple track railroad • • •ll-•tl -••­

Single track railroad • • • ...,....ii_...,_ 



CLI MA TIC BR IEF "8800 LA I CHAU 

22 04 N 10 3 09 E 512 FT 

ELE MENT HR JA N FEB MAR APR MAY JUN Jul AUCi SE P OC T NOV DEC ANN YR 

TE MPERATURE <° F> 
MEAN MAX, 80 82 87 90 91 88 89 90 90 88 82 79 86 6 MEAN 6 5 69 72 78 79 81 80 80 79 76 70 63 74 6 MEAN MIN, 57 58 60 67 72 74 74 1 .. 73 67 62 57 67 6 

PREC IPI TATI ON ( IN, > 
MONTHLY MA X, l, I 4,8 6, 3 7,1 28 ,9 26 , 9 23, 5 24 , 6 12, 9 11,0 5, 6 1,4 100 , 6 14 MON THL Y MEAN , 3 2, 0 1, 9 4, 8 10 . .. 15 , 7 11 .. 6 14 , 8 6, 2 2, 9 1,8 , 4 77 ,8 14 MON THL Y MIN, , 0 ,o * 1, 2 2, 3 9 . .. 8, 8 6 , 4 2 ... , 0 , 0 , 0 !- 7 . 4 14 2"HR MAX , • 7 I , 7 2ol 2, 7 4, 5 4 , 0 ~.o 5, 2 " •0 h 3 I , 7 , 9 6, 3 14 

MEAN NU"I BER OF DAY S WI TH 
PR EC IPITAT ION 2 5 4 9 14 21 2? I ~ 9 4 2 l \ 5 14 

REL ATI VE HU!;IOITY <I > 
MEAN 87 87 80 84 86 91 88 84 86 88 89 89 86 16 MEA N MIN , 25 25 11 25 33 42 47 35 '•0 28 32 28 ll 6 

MI SCELLAN EOUS 
MEAN CLOUOINESS<I > 60 50 52 5 I 60 59 66 6 1 56 ,, 49 62 57 6 

CLI MATI C BRI EF l>AO HA 

22 12 N 104 21 262 FT 

ELEMENT HR JAN FEB MAR APR MA Y JUN JU L AUG ~E P OCT NOV DEC ANN YR 

PRE( IP I TAT ION <I N, > 
MONTHL Y MEAN , 7 2,2 2, 4 7, I 7, 0 8, 2 10 , 7 8 , 6 12d 5, 0 I , 3 , 7 66,0 10 

l'EAN NUMBER 0F OAY ~ 111 11H 
PRECIPITATION 4 9 7 I 5 lit I 3 18 17 13 9 6 130 JO 

TOTAL CLOUD COV ER 06 0 0 0 0 I 0 0 C 0 C 0 0 3 ~, 11 0 ' YS8Y~2-1/2MI 07 0 0 0 0 I p I 0 0 0 0 0 2 10 l 0 I • I I 3 7 2 2 3 13 15 7 4 JO 0 I 4 8 I I I I i " 2 It 2 I 4 0 2 I 5 4 It 2 LOiii CL OU D COV ER 06 NA NA 3 5 2 2 I 2 NA I I NA I ~, 110 YS8Y i 2- l/2M I 07 NA NA I NA 2 I 3 7 2 I NA NA 2 10 7 5 8 9 I 7 l b 19 18 13 18 12 II 3 I] 22 8 15 10 76 19 ll 24 20 26 10 23 I 14 12 18 1 7 22 n 2• 14 27 19 20 21 23 I 16 NA 7 3 10 75 18 NA NA NA NA NA NA <I SFC WN O ~17KT5 06 I 0 0 0 0 0 0 0 0 I 0 0 2 , NO PRECIP 07 I 0 I 1 l I 0 0 1 0 0 0 2 JO I I 1 0 0 1 0 0 4 13 0 0 1 0 0 1 0 I 0 0 0 2 14 0 0 0 0 0 0 u 0 0 0 0 2 16 4 6 0 0 6 NA NA NA NA NA NA NA <l CIG ;i1uooFT 0 6 0 0 4 8 15 l it 8 • I I 0 2 VSBY >2- 1l2MI 07 11 8 11 I 2 17 12 I 4 13 I I 12 I I 9 2 (, IIIND-SI nrr s 10 I 3 14 19 IU 7 4 23 26 24 25 23 23 21 4 13 26 l 9 n 23 I 7 I 9 20 2• 25 27 23 29 l I" 14 I 7 18 25 30 29 30 24 25 27 2b 24 2 16 7 q I l 20 9 NA NA NA NA NA NA NA <I SH WNO 4- I OK TS 06 5 6 l l 6 7 2 3 3 5 4 2 Tf "IP H - 89• F 07 7 3 7 7 9 6 H I, 8 15 10 6 ; & NO PRH IP 10 II 12 16 12 16 9 18 I 7 16 21 16 12 4 13 22 15 I 7 15 2 6 6 5 8 19 14 22 2 14 I 7 16 20 I 4 11 6 3 3 6 14 19 16 2 16 7 11 ? 6 l NA NA NA NA NA NA N~ < I 
TERMIN AL Wt ATHt k ( \ ) 

CEIL INCi<70UFT , A/O 07 53, 3 ~5 , 8 • O, O 39 , 0 45 , 5 50, 8 4~ , b ~ , . ' J t. 7. ', 67, 5 ~; . ~ 52 , 0 VI S18 ILJTY<l- l /4~1 , I U 52 , 7 26 , 9 20, J 12,6 I tJ • l 5,6 J , 2 ~. o 10, 6 IO, I 14 , 2 2• , 8 I 3 , 1 , G 8 , 7 . o , 0 , O J , ,:, , 0 " . ! , l' • •O .~ CEILI NCi~ JOOO FT , ANO 07 .. :~. -~ 34 , 6 •8 , C 44 , l 43 , 2 • O• 7 45, 9 41 , 0 40 , 7 37 , 5 4 2 ,4 30 , 0 VI SJBI LITY~1 - l/ 2MI, 10 45, I 62, 8 70 , 9 1~ , l 8 7, 0 A 5 , 4 QJ , I 88 , 5 8Q , 4 8 ~ • l Rt. , l 7(' , 8 13 10 U, v 100 , C R 7, (/ 100 . c I c,n , o 100 , C 93, 5 97, ~ 9~ , 9 ~8, I q 4i , o 97, 6 CEILINCi~ 5000f 1, ANO 07 , 0 , 0 • • O . o '• , 6 , O l 1>• A , (' , (' I , 8 , O , 0 2 VISIBILITY >5MI, 10 18 , 7 12, 9 20 , 5 J Q , 4 61) , 7 c. t. • l b, , O ~(, . 7 ~ i; . ,. b0 , ~ t. , • • J 35 , 4 I 3 12, 0 J I . ~ 4 7, 8 33 , ~ 02 . ~ 64, 0 71, 0 8 l , b t, '-1 , !, 78, b 3,. , (' H , t 
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CLIMA TIC BR IH '+ 1180 2 CHA PA 

" 21 N 103 49 E 53~1 FT 

ELE MENT HI< JAN • ttl "AH A"t< ""y JUN JUL AVG !:>E P OCT NOV DEC ANN YR 

"ll[L 11' 11 AT I ON ( fr; , > 
MONT HLY MA X, 1, 'i 1, 2 l '+ , t 14d L b • J ii J • ~ ,, .4 ., ... 4 j/ ,t, 17, 8 11 , 0 7, S 13 7, 7 16 MONTHLY "E AN 1, 7 3 , 2 '-te 1 1, 0 14 , b 14 , ; J~ , 11 l ct • ti 13 , 2 7 , I 4 , 7 1, 6 10> , 6 16 MONTHLY MIN, , 0 , I ... 1. , 7 , 7 ~. o d, ~ h l ••• , 1 , 9 , 0 8~, 9 16 24 HR MAX o I , 4 l , 9 lob 1o, O 13 , 11 4,6 9 e b ~ - ~ ~. 9 7, I 4 , I 5 ,4 13, 8 16 

ME Mi NU"IBE R (:'< DAY S WI TH 
PRECI PITATION JO 12 II 14 19 21 21 22 18 13 13 6 162 16 

TOTAL CLOUD COV ER 0 I 8 5 10 6 s ,, ~ 6 9 8 2 $3/I U C, VSRY_? 2• 1/Z M104 NA NA ~ 1.1 0 7 7 3 NA NA NA NA <I 0 7 ., s ., I 2 ' 3 5 5 9 7 3 JO 6 4 7 7 1 0 I 1 3 2 10 11 2 13 7 4 9 9 2 l 2 l 4 8 2 16 NA NA 6 11 7 3 2 NA NA NA NA <I 19 q 7 10 9 5 4 3 4 8 8 12 ll 3 22 8 7 8 10 8 'I s 9 7 q 13 12 2 LOW CLOU D COVER 0 l 19 10 11 7 15 6 l l 6 11 10 14 14 3 S3/1 U VSBY 22•l/ 2MI 04 1n NA 4 12 NA NA NA NA 4 ?1 NA NA <I 07 JS 16 11 8 6 7 9 6 8 JO 18 l it 2 10 10 10 8 14 2 4 6 " 3 z l 3 16 I 13 16 12 l it 16 7 z NA I) 9 NA 3 20 I 16 ) 1 78 19 12 ,1 NA 31 NA NA NA NA NA I 19 1 ~ 16 21 22 16 11 8 12 16 l 4 22 23 2 22 16 l S 20 JS 13 10 9 I S 11 I 3 1 7 19 2 SFC WN O ~17KTS OJ 2 1 s 2 4 2 2 7 2 2 3 C. NO PREC IP 04 NA NA 4 9 7 l 7 3 NA NA NA NA <I 0 7 ' 3 3 5 8 2 3 2 0 I I 3 3 10 2 4 5 JO 7 J 6 4 0 0 • 5 2 13 4 • 5 6 6 .. 6 3 2 z 3 3 16 NA NA 1 5 9 3 6 4 NA NA NA NA <I 19 2 .. 7 2 4 6 1 z I 0 2 s 3 22 2 6 l 3 6 8 4 0 0 3 3 2 CI C. ~ IOO OFT 0 l 2~ 1 ~ 2 1 ll 7' 24 25 28 27 26 23 24 2 VSBY >2•l / 2M I 04 NA ~· NA 11 NA NA NA NA NA NA NA NA <I 6 1i1N D-$1 0KT S 0 7 2' 10 22 19 70 24 76 7b 77 28 24 71 2 10 2 I) l 3 l 7 19 26 23 25 NA 29 31 23 21 1 13 71 15 20 22 ?5 23 
16 

18 ro 27 25 20 24 I 
19 2 1o 14 ll 2J 25 24 20 26 21> 29 23 2 I 2 n 21 NA 14 73 25 Z2 7 0 28 ?8 29 74 24 I SF( lilN O lo •JO~ TS 0 I • I s .. 6 3 4 l l 2 3 3 TE MP ll-89°F 04 NA NA l I I I ' NA NA NA NA <I C. NO PREC JP 0 7 ' I 3 5 I 2 2 I I I I 1 JO • 7 1 2 7 3 0 2 I 4 .. 2 I) 6 3 ~ 4 2 z l .. 2 6 8 3 16 NA NA z 2 2 0 0 NA NA NA NA <I n 1 7 4 I l 0 2 1 l s 2 

l (RMIN AL WEATH[ R <, ) 
CEIL1 NG<700FT ,A / O OJ 15 , 4 30 , 0 29, 4 23 , 8 3 , 7 3, 2 3, 2 6 , 9 10 , 0 10 ,8 22 ,6 20 , 0 I VI SI Bll lTY< l ·l/ 4MI , 0 7 4 , R 15, 8 6 , I 11, 5 3 ,1 2, 9 l , 7 8oJ 3, l 5, 4 8 , 8 7, 5 z 10 lb , 7 7' ,5 n , 1 10, S , 0 4 , 0 , 0 21,4 4, 5 , O 7, 7 S, 4 2 13 1~, o ,o 2 l . I o , 1 . u , 0 , O , 0 7 , 7 , 0 11,1 , 0 z 19 JS,8 20, 0 16 , 7 13, 0 3 . o , • 9 , 0 , O 4,4 6 , 9 , O 3, 3 3 Zl 27 , 7 71 , 1 10 , 5 15 , 0 , 0 2, 6 , 0 , O 5, 7 , 0 9 , 1 6 , 'l I CEl LING2 1ooon , AND OJ ~4 , 6 65 , 0 70 , 6 76, 2 9b , 3 91 , 5 9 3, 5 93 , l 86 , 7 • 9 , 2 17, 4 80 , 0 I VIS IBILl 1Y22- J / 2MI, 01 8~ , 7 84, 2 9 J,3 76, 9 93 , 3 ~7. J 9 7,3 9 I , 7 8 7, 5 94, 6 88 , 2 92 , 5 z 10 77 , 8 16 , ~ 6b, 7 89, 5 100, U 88 , 0 !Gu, o 7 )e 4 95 , S 1 00, 0 '1 2. 3 91 , 9 I I 3 75 , 0 100 , U 76, 9 'lQ , '1 88 , 9 l OU , 0 1110 , f• 85 , 7 92 ,J inn , o 118 , 9 100 , 0 I 19 84 , 2 80, 0 79, 2 87 , 0 '17 , 0 97, l \ 00 , 0 97, I 88 , 9 ~ 1., 1 '16, 6 96, 7 3 22 77 , 8 73, 7 84 , 2 H0, 0 % , J ~ 7 , 4 'J4 , 4 \ 00, fJ 94,} ~4 ,} q o , q '13 , 8 I CE I LI NG25000F T, ANO OJ 6 1 , b 40 , 0 23 , 6 38,l 62, 9 25, 1 45 , 2 31, 0 53 .J 32 , 4 54 , 8 48 , 0 I VI SIBI LITY >5Ml, 07 .. ., • 7 63 , 2 41 , 8 18, 4 30 , 0 29,3 29, 7 N , J 28 .J 32 , 4 b t. , 1 47 , 5 l 10 33 , 4 4 7, I 26, 7 52 , 7 5, 9 12, 0 18 , 8 28 , 4 27 , 2 7, 7 50 , 0 ~I .J I 13 37 , 5 41 , 6 38 , 5 4~ . ~ 22 , 2 l b , 8 ,0 . 1 28, b 30 , 8 , 0 J) ,J 70 , 7 I 19 58 , 0 60 , 0 SO , l 78 , 2 bO, b 48 , 7 14 , 4 5 I , " q , 9 >8 , 6 75, 7 73 , l z 22 61, 2 58 , 0 52 , 1 65, 0 5 I , 8 <d , O 4 7, 2 53, l 1.1 8 , b 45 , 7 66 , t, 68 , 11 I 
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CLIMATIC BRIEF U803 LAO UY 

22 30 N 103 51 E HI FT 
ELEMENT HA JAN FEB MAR APA '4AY JUN JUL AUG SEP OCT NOV DEC ANN YA 

TEMPERATURE <•F> EXTREME MAX. 18 93 99 102 109 103 103 101 99 91 95 91 109 34 MEAN MAX. 69 71 n 83 89 90 90 90 81 83 11 73 12 34 MEAN 60 64 69 H 80 82 82 12 80 15 69 64 13 33 MEAN MIN. 56 \18 63 69 13 16 76 76 14 69 63 58 61 34 EXTREME MIN, '2 36 42 46 58 64 70 63 58 46 42 1.9 29 34 
PRECIPITATION <IN,> MONTHLY MAX. 2,5 3,9 6,0 9.8 18,5 19,3 22,6 31,9 22,2 11,3 1,0 4,1 91,1 34 NOHTHLY MEAN ,6 1,5 2,2 •• 6 8,6 8,6 11,9 13,3 9,6 4,6 2,3 ,9 68.7 34 MONTHLY MIN, • • ,3 1,1 3,0 I• 7 5,2 5,5 3,8 •• • • io,.1 34 24HA MAX, 1,4 1,6 2.2 4,0 5,8 4,9 6,9 6,9 5.7 3,9 3,1 2.3 6.9 34 
MEAN NUMBER OF DAYS WITH PAEC IP ITAT ION 5 1 9 13 16 11 19 19 14 11 9 ' 144 34 THUNDERSTORM l 2 3 7 6 4 10 9 4 l 0 0 47 3 FOG 06 4 2 • 2 l 3 2 2 6 6 5 6 39 8 13 • • • • 0 • 0 • 0 0 1 • 2 9 TOTAL CLOUD COVER 01 4 1 5 3 3 5 3 5 6 ' 5 4 3 S3110 r. VSBYl2•1/2MI04 NA NA 2 3 1 6 8 l NA NA NA NA <1 01 • • • l • • 0 1 2 1 • l 4 10 3 2 2 " 3 4 2 " 4 3 7 8 2 13 4 4 7 10 6 3 2 3 5 6 • 10 4 16 16 1 13 11 7 6 1 2 NA NA NA NA <l 19 7 6 9 7 7 4 3 5 8 12 10 11 4 22 6 ' 4 5 • 11 • 6 13 9 8 12 2 LOW CLOUD COVER 01 3 l 4 3 6 6 6 1 10 • 6 1 4 i3/10 VS8Y ~2-l/2MI 07 l • I l 2 3 3 2 5 4 2 2 4 10 3 2 2 6 8 • 10 12 13 7 11 12 2 13 6 5 9 11 12 9 9 14 14 11 12 13 4 16 NA 21 14 11 31 22 16 21 10 21 NA 10 <1 19 6 9 8 11 11 13 10 13 17 16 14 13 4 22 5 6 5 6 10 11 12 10 15 9 9 12 2 SFC WNO ~171r.T S 01 • 0 0 D l 0 0 0 0 • l l 3 f, NO PAECJP 04 NA NA 0 0 0 0 0 0 NA NA NA NA <1 07 • • 0 0 0 • 0 • • 0 • l ' 10 0 0 0 0 0 0 0 0 0 0 0 l 2 13 • • 0 l I 0 l • l • 0 l 4 16 NA NA l 0 0 0 0 0 NA NA NA 10 <l 19 0 0 • l l 0 0 l 0 • 0 0 4 22 l 0 0 0 0 0 0 0 l 0 0 0 2 c1G i.1ooon 01 28 25 30 21 29 28 27 27 21 27 21 21 3 VSBY l2· l /2M I 04 NA NA NA 29 31 29 27 20 NA NA NA NA <l f, WNO SJ0lr.TS 01 25 24 28 21 26 21+ 21+ 21 23 22 23 25 4 10 29 27 29 30 30 28 29 29 21 29 29 29 2 13 29 27 30 28 29 29 29 30 28 30 29 30 4 16 NA NA 30 29 30 29 29 29 NA NA NA NA <l 19 31 28 30 29 29 29 30 28 29 30 30 31 4 22 29 27 31 29 31 30 31 30 29 30 30 31 2 SFC WNO 4•10KTS 01 1 1 2 l 1 l 1 • • • 2 1 3 TEMP 33•89•F 04 NA NA 2 0 0 0 l 0 NA NA NA NA <l f, NO PAECIP 07 I • 1 1 1 1 1 1 1 l l 1 4 10 3 2 3 2 l l 3 3 1 2 1 0 2 13 5 7 6 5 2 l 2 2 2 3 1 4 4 16 NA NA 13 10 6 4 l 0 NA NA NA NA <1 19 2 1 7 5 4 l l 1 l 1 2 2 4 22 2 1 I 1 1 1 1 0 1 0 2 1 2 

RELATIVE HUMl ll lTY <I> MEAN 90 89 18 89 87 19 90 ae 88 .. 19 .. 19 10 MEAN MIN, 39 27 31 35 35 44 40 31 31 29 30 30 27 10 
WIND <16PTS 6 KNOTS> PREVAILING '.llRECTION s s s s s s s s s s s s s 33 MEAN SPEED 7 6 8 8 6 5 5 5 10 10 15 7 • NA 
TERMINAL WEATHER <I> CEILING<700FT,A/D 01 4,2 3,9 6,9 3,0 1,5 3,3 3.3 4.4 3,1 13,4 6,2 1,9 3 VISIBILITY<l•l/4MI. 04 NA NA ,0 ,0 ,0 ,0 .o 33.3 NA NA NA NA <l 07 12.4 4,3 3,6 1,0 7,6 8,8 10,8 6,4 14,1 18,2 15.4 13,2 6 10 ,0 1,9 1 • 9 2,4 2, I 1,9 2,0 3,9 2, I .o 2.1 I ,9 3 13 1, I .o .o 2 • .:. 1.0 2,6 ,o l • 2 4,2 ,o 2, l 2,1 5 19 ,o ,o .o 2.2 1,0 .o ,0 1, 0 1,9 .o ,o 1,0 6 22 .o ,0 .o 1.8 ,O ,o .o ,o ,O .o ,o ,o 2 CEILING~lOOOFT, AND 01 93,7 92,2 93.1 93,9 93,8 9lo7 86•7 85,3 93.8 86,6 93,8 89,3 3 VISIBILITYi2-l/2MI, 07 79,0 90,2 90,9 94,8 82,2 78,4 76,3 70,2 74,7 70,7 77,9 82,5 4 10 92,3 96•2 92,6 97,6 95,8 94,3 94,l 92,2 95,1 93.2 97.9 94,2 2 13 93,3 100,0 96,6 97,6 95,9 96,2 95, 3 97,6 92,6 98,9 96.9 96,3 4 16 NA 75.0 100. 0 100,0 100,0 100,0 100,0 66,7 100,0 66.7 100,0 98,8 I 19 90,8 100,0 98,9 94.6 96, I 97.3 98,9 95,1 96,1 97.8 98,9 97,9 " 22 95,8 100,0 98,2 96,4 98,0 100,0 100,0 96,1 100.0 100,0 100,0 IOO,O 2 CEILINGi5oooFr. AND 01 8,4 7,9 10,3 16,6 21,4 26,7 21,6 28,0 27,6 17,9 23,1 12, 5 3 VISIBILITY >5MI, 07 2,9 2.2 2,7 6.2 8,3 19,6 12,9 12,8 20,1 9.0 11.5 3.5 4 10 5.7 13'5 11,2 33.3 48,0 43,4 52.9 54.9 48,0 42•4 44,6 o.o 2 13 31.0 31,8 46,9 55,3 57.7 55,1 53. 5 44,4 58.o 68,2 60,4 53.1 4 19 21.3 36.t 31,2 ,.7,3 lt 3,6 56,2 59,6 54,9 64,1 56.l 48.l 46.3 " 22 14,6 22,4 11.8 25,lt .. s .o 45•8 38 ,0 41,1 44,7 26.4 37,8 23.1 2 

MI SCELLANEOUS MEAN PRESS,•MSL<MBS> 1020 1017 1014 1010 1007 1004 1002 100 3 1009 1015 1018 1019 1011 12 MEAN CLOUDINESS <I> 85 83 77 71 68 73 74 71 68 73 76 75 75 34 

- 63 



CLIMATI C BRIEF 
48805 HA GING 

22 50 N 104 58 E 614 FT 
ELEMENT HR JAN F~B NAR APR MAY JUN JUL AUG SEP OCT NOV DEC ANN YR 

TfMDfRATURE (Of) E XTRENE MAX• 14 90 92 98 99 101 104 102 100 100 91 85 104 6 
MEAN MAX. 66 72 75 8 ) 90 92 94 94 93 88 78 72 83 6 
MEAN 62 64 10 76 81 83 84 8) 82 76 68 64 74 1 
MEAN MIN• 55 51 62 69 74 76 76 76 74 67 6) 58 67 6 
EXTREME MIN. 40 ,., 49 59 63 10 73 58 52 51 42 40 6 

PRE CIPITATION <IN• > NONTHL Y NU. J.a 4•4 3.0 12.J n , 1 26 .6 40 , 2 28 . 9 19.4 13.0 14.6 4.2 122.J 17 
MONTHLY MEAN 1.2 2,0 1, J 5• I 12,1 II• I 20 ,5 11. 2 9.6 4. 5 ... ) 1.2 97 .3 17 
MONTHLY MIN. • • ,I 1.3 3.6 9.2 1 I • 0 6.6 J . 6 .2 ... • 75,0 17 
24HR MAX. 1•5 1.8 2, 1 2.6 7, 8 9.2 8,1 1.0 1. e 1,.9 J .9 J . 4 9,2 17 

MEAN NU,.BER ,Jf DAYS WI TH PRECIPITATION 1 8 6 12 16 19 22 20 lit 10 8 6 148 17 
REL AT I VE HUMIDITY <I > MEAN 82 81 80 81 19 10 80 82 81 79 84 84 81 1 

MEAN NIN• 28 2l )I 36 37 41 37 4) 25 15 JO 20 15 1 
MI SCE LLANEOUS MEAN CLOUDINESS<I > 19 66 10 10 65 10 66 67 58 55 11 73 68 1 
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CLIMA'I C BRIEF 48808 CAO BANG 

22 40 N 106 31 E 1706 FT 
ELEMENT HA JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC AIIII YR 

PRECIPITATION <IN•> MONTHLY MAX, 2,8 ,.1 2,0 4.3 11, 7 16,8 14. 1 IS,6 19,8 10,7 5,6 1,, 70,0 16 MOIITHLY MEAN .6 l ,It .9 2, lt 7,2 10.9 10,0 10.6 6, 5 ).9 1., •• ,,.1 16 MONTHLY MIN, .o • .o .o 2. 1 3.5 4,6 ,.3 ,o .o .o .o 36,2 16 24HR MAX, 1•6 2,5 1 • I 2.1 3,8 •• 1 3,0 3,4 3.9 ,. 1 1.9 ,6 5.3 16 
MEAN NUMBER or OAYS WITH PRECIPITATION 3 6 .. 8 12 15 16 14 10 6 4 3 101 16 

TOTAL CLOUO COVER 01 9 4 4 2 5 4 4 6 5 9 5 6 3 i3110 C. VS8Yl2-l/2Ml04 NA NA 2 3 3 10 3 3 NA NA NA NA <1 07 3 2 I 2 1 2 1 1 I 1 l 2 3 10 6 4 l 2 2 3 1 2 2 10 2 6 2 13 1 6 4 " I 2 1 l 

- 6 5 • 3 16 NA NA 1 a .. 5 2 2 NA NA NA NA <1 19 II 7 6 6 7 " 3 5 9 13 10 13 3 22 II a 5 7 1 5 7 7 10 14 10 13 2 LOW CLOUD COVER 01 5 4 2 3 5 3 6 e • 11 6 8 3 ~/l U VSBY 22-l / 2MI 04 ro NA NA 4 ,. 13 5 e 4 NA NA NA 1 07 2 2 I 2 ) 3 4 I 3 4 2 4 3 10 .. 5 I 2 5 6 4 6 7 11 3 7 2 13 b 10 3 5 " 3 " 5 5 12 9 10 3 16 NA NA 6 6 19 7 e 19 6 NA NA 31 1 19 II 9 5 8 12 10 9 10 11 14 11 16 3 72 11 9 5 8 9 6 9 II 15 13 12 14 2 SFC WNO ll7K T 5 01 • I 0 0 I I • 0 • 0 l 0 2 C. NO PAECIP 04 NA NA NA 0 0 0 0 0 NA NA NA NA <1 07 0 0 0 0 I • 0 0 • I • ,:) 

' 10 I 0 0 0 0 0 0 0 0 0 1 2 13 I I I 0 • I • 0 I 3 16 NA NA 0 0 0 0 I NA NA NA NA <1 19 I I I I • 0 0 0 0 • 0 3 22 0 0 0 0 I 0 0 0 I 0 I 0 2 etc, 21uooFT 0 1 29 25 l9 30 ~9 28 28 26 26 26 26 26 3 VSBY l2- l /2MI 04 NA NA /\I A 27 28 25 26 27 NA NA NA NA <l C. WNO S.1 OK TS 1) 7 2 4 2 4 28 28 Z7 26 26 22 IS 21 24 z,. 3 10 zq 25 J O 10 JO 27 28 31 28 29 29 27 2 I J 2'1 75 l8 29 79 28 JO 29 26 29 29 29 3 16 NA /\IA 3 I 30 JO 28 28 JO NA NA NA NA <I 19 J () 2b 29 28 30 29 30 29 30 30 29 31 3 22 30 27 3 I 29 30 29 30 30 28 31 29 31 2 SFC WNO 4-IOKTS 0 1 ) 3 b 9 10 2 3 0 0 I 3 3 3 TEMP 33-89°F 04 NA NA ljA q 2 2 ) NA NA NA NA NA <1 C. NO PR EC IP 07 I 7 6 6 .. I I 0 I • 3 4 3 10 6 ) 7 II 7 2 ) 2 .. 2 .. ) 2 13 14 13 9 6 5 5 .. 8 10 9 3 16 NA /\IA IS 15 10 9 6 2 /\IA NA NA NA <l 19 5 6 15 12 9 4 5 z 3 3 .. 3 3 22 .. 3 .. 3 6 5 I I I I 2 I 2 
l[ R"' INAL W( ATH[R <\ ) CEILING<700FT,A / O 01 5 ,4 5,6 5. 0 2, 9 7 ,4 7, 2 10 ... , ... J 11,4 1.5 9,3 15,0 3 Vl 5 181LITY<J - l/4MI, 07 24, 0 12 .Z 5 , 6 9 , I s. ~ 9 , C I 5, 7 31, • .. ,., J/ .7 lb. ? 16,0 4 10 2.1 6, 7 4, I . o 2,4 ~. 5 7, 7 . o 1.5 6 , 0 2.2 8. 3 2 I 3 5 ,8 2. 2 " • I . c 1.~ z. z , C I , 9 ..... ?. ~ le ? .. ,9 5 19 1, I J , 8 1. 7 .r . r ' ,P , . 7 I •• 1,4 ! • ~ 1,t 1,7 ~ 22 4, J 2, 0 . o 1. p , r '• . ~ ;? . (' -' • C 4 e J . c . o .c 2 CEILING~J OOO FT. AND 01 9) , 9 94,4 92 ,5 9 ... , QO . l 97 . M q 1. "' 83, 1 8 7 ,t, 91) ,t, 90 ,' 8 2.~ 3 Vl 518 1LITY22 - l/ 2MI, 01 76, 0 e~ -e 9 I, 7 Qo . o 8 b . 0 8~.4 8 ), M 07. ! 50,(1 6 7.J 78 , 6 76, 0 3 JO c:17. <J ()1 . 3 95 , 0 i,o , o f)i, . 2 91 • ~ 92.J I 'J O, O 92 , 5 9, •• 0 95,6 91. 7 2 13 94, l '17 , 8 9 1, 9 l'JO , C Od , Z 9, . 8 i,o , c 98 , I , 11 .9 92, 5 96,7 95,1 3 )'I 96, '1 96 , 2 91, 1 l 'J0 , 0 l'JO, C Q ~ . z ~1- . e '-1,.. , t- c,n•, , b 9~ . !, 98 ... 98,? 3 22 9~. 7 98, 0 100 .0 qb• ._ 911 , 1) ~~ - 1 '18 , 0 "I~ . ') 9, ,6 l 'JC , C l'JO • 0 1')0,0 2 CE IL INC.~5000FT • AND 01 18, Q 1) ,9 5. 0 11, ~ 111 , 6 p; • .? l'-' • ! 4- 2 • • , lb , ! 35 . ? l 4, 3 2~.o ) Vl 5161LITY >5'41, 01 9.J 8 , I 2, 8 1, 7 .... ~ l 5 • 7 I~ . I H. ~ 1 ~. ~ 11.4 9,0 16,C 3 10 12. 5 13, 3 8, I I ~. 8 1 b • l :n . 1 ! 0 , 5 10,0 l ~,0 42,0 17,8 29,2 2 13 26 , 8 30 ,1 12. I 1A . 7 1'-i • 7 :' '- • 0 l .... . l 18,4 15 .~ 62.5 36,6 43.9 3 I 9 37 , 0 34 • 7 I 7, 6 ~,.. t: 5 I• 7 .. c . ? 3P, 7 47 . } 4~, 5 58. ) 39 .3 57,7 3 22 3 I , Q l o, 5 18, I ?6, 8 47, r 7q . ~ 4ij ,(I 41, C ~ 1.9 ~4. 5 45 , 3 44.0 2 
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CLIMATIC BRIEF 48810 BAC KAN 

22 09 N 10, ,o E 433 FT 

ELEMENT HR JAN ~'El! MAR APR MAY .JUN JUL AUG SEP OCT NOV DEC AIIN YR 

PRECIPITATION <!No> 
MONTHLY MEAN .5 1.7 1 ... 3.9 7.8 12,6 13, 7 12,5 602 2.2 1,1 ., 64.4 23 

MEAN NUMBER OF DAYS WITH 
PRECIPITATION 5 8 7 9 12 16 17 18 10 5 5 4 116 23 

TOTAL CLOUD COVER 01 3 2 " 5 3 5 3 .. 3 I 3 
Sl/10 r, V58Y~2•1/2MI04 NA NA NA NA I 6 " 3 NA NA NA NA <I 

07 I 0 • • 1 I I 0 • I I I 3 
10 " I I 2 I 3 I 2 " 9 6 9 2 
13 I, 3 2 3 • I I I " 6 5 7 3 
16 NA NA " 5 I 2 2 I NA NA NA NA <I 
19 9 6 5 " 6 5 2 3 II 14 12 ll 3 
22 1 " 3 5 6 8 1 6 12 13 1 9 2 

LOW CLOUD COVER 01 NA 2 l 2 " 5 8 8 5 6 " ~ 3 
$3110 VSBY ~2-l/2MI 04 NA NA NA NA 6 NA 3 NA NA NA NA NA <I 

07 NA NA NA NA 3 5 3 2 2 2 2 I 3 
10 3 I 2 3 4 1 1 9 I I 10 9 2 
13 3 7 3 4 6 2 6 5 1 1'3 1 12 3 
16 NA NA 5 9 10 NA 8 31 NA NA 15 31 I 
19 8 7 4 5 13 10 10 10 II+ 15 15 15 3 
22 1 " 3 6 8 10 9 10 11+ 14 9 10 2 

SFC WNO 217KTS 01 • 0 0 I I • 3 3 3 • I 0 3 
r, NO PRECIP 04 NA NA 0 0 0 I 0 0 NA NA NA NA <1 

07 0 • 0 0 0 0 0 0 • I 3 
10 0 0 I 0 0 0 0 0 0 0 0 I 2 
13 • 0 1 • 0 I • I • • 3 
16 NA NA C 0 0 0 0 0 NA NA NA NA <I 
19 • I 0 • 0 0 0 0 3 
22 0 0 0 0 0 0 0 0 0 I 0 I 2 

CIG ll OO OFT 0 1 24 23 28 29 29 26 28 23 d 22 24 25 3 
VSllY >2-l/2MI 01+ NA NA 27 28 30 25 28 16 ,U NA NA NA <I 
C. WND.s_lOKTS 07 23 24 25 27 29 24 25 21 19 22 23 20 3 

10 30 26 30 29 30 28 29 30 30 30 29 30 2 
13 30 26 27 30 29 29 28 28 28 30 28 29 3 
16 NA NA 3 I 30 30 30 31 29 NA NA NA NA <l 
19 30 27 29 29 30 28 29 29 29 31 29 30 3 
22 29 26 JI 30 31 29 30 28 29 30 29 29 2 

SFC WNO 4-l OKT S 01 4 2 3 2 • 0 1 3 2 3 
TEMP 33-89°F 04 NI, NI, 3 - 2 " ) 0 ~~ N• NA NA <I 
& NO PRECIP 0 1 3 3 2 I 0 I 1 2 3 3 

10 9 5 4 6 0 I 2 4 5 5 2 
13 1 6 4 6 4 I I 4 5 5 3 
16 NA NA 4 4 0 I 2 0 NA NA NA NA <I 
19 2 3 2 2 1 I • • I 3 3 3 
22 4 2 2 0 2 I 0 0 I 2 2 2 

TERM! N/,L W[ AIH[R <' > 
CEILING<700FT.A/O 01 12, 5 13, 9 9, 8 , 0 2, 2 4, 4 6 , 2 14, 6 27 , 3 26. 8 16, 0 22,5 
Vl5181 LITY<l-l/4MI, 07 13o 2 15 ,4 12,3 8, 0 4 , 2 12, 7 21 , 0 17, 6 19, 7 2 I , 6 23, 0 24o4 4 

10 4, 0 5, 8 2, I , O 2, 1 2, 2 2 , 2 ,o , O 3,b ,O 1,8 2 
13 2 , 6 6 , 9 , 0 , 0 4 , 3 , O ~ . ] 2,8 , O 2, 9 3, 0 , O 4 
19 1,8 I, 7 3, 5 , 0 I ,4 4 ,1 4 , 9 1,4 1,4 , 0 l , 5 I, 6 4 
22 6, 0 3, 9 l , B , 0 , 0 2 ,I I , 9 1, 9 4,1 1, 8 3,8 5,4 2 

CEILINYllOOOFT, ANC 01 87, 5 86 , 1 90 , 2 9 7, l 93 , 3 84 . 4 85, 4 75, 0 72,7 6906 78,0 77, 5 3 
Vl 5 18 1LIT Yi2 -l/ 2MI , 07 83 , 0 82 , 7 86 , 0 88 , 0 9 4 . 4 77 , 8 71, 0 12 . 5 70 , 5 74, 5 75, 4 71, I 3 

10 96, 0 94, 2 97 , 9 9 5 . 0 95 , 8 93, ~ 93, 5 100,0 100, 0 94, 5 97, 9 98, 2 2 
13 97, 4 89 , 7 86, 2 100 , 0 93, 5 100, 0 81 , 2 9 4 . 4 100 , 0 94 . :? ? 7,0 100 ,0 3 
16 
19 98 , 2 98 , 3 96, 5 98, I 98 , b 95 , ? ? 1, 5 95, 9 97,3 100,0 98, 5 98,4 3 
22 94. 0 94, I 98, 2 100, 0 <> 8 , 1- 9~ ; 7 96, 2 qz , 3 95 .9 98, 2 91>, ? 91o,6 2 

C~ ILIN G~5000F T, AND 01 9 , 4 2 , 8 2,4 5, 9 24 , 3 19, 9 33 • 4 29 ,1 22, 7 19,7 16,0 7,5 3 
V! S IBI LI Tv >5 MI, 07 9 , 4 ~. 7 3, 5 4, 0 19 ,6 14 , :, I 7, 7 9, 9 13 , I 15.7 6,5 lo,4 3 

1n 28, 0 17, 2 12 , 7 1 7, 5 29, 2 34 ,7 39 , 1 13,4 46, 2 47,3 41,7 39,4 2 
13 34 , 2 3n , ? 13 , 7 20 , 0 37 , 0 17, 0 18 , 5 47, 3 65, 3 60 , 0 33 , 3 lo 2 , 2 3 
19 53 , 6 42 ,4 22 . 9 24,b 65, 3 48, 0 47, 6 1•b • b 54 ,8 5to.9 53,8 49o9 3 
22 28o0 25 , 5 11, 1 ?4, I 37, J 40 , 5 12,1 18, 5 55 , 1 52,6 38o4 26,8 2 
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CllMAT IC BRIEF 48813 SON LA 

21 20 N 103 54 E 1915 FT 

ELEMENT HR JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC ANN YR 

TEMPERA TUR E <•F> 
EX TREME MAX . 85 H 9 4 94 94 92 90 93 92 90 90 13 94 .. 
MEAN MAX. 70 75 83 83 86 85 85 h 84 83 78 71 80 .. 
MEAN 58 62 68 72 76 11 76 11 75 71 69 59 70 .. 
MEAN MIN. 50 53 56 63 68 71 71 72 70 63 58 49 62 4 
EXTREME MIN. ,.. 43 lt6 50 62 63 66 66 59 51 42 31 34 .. 

PRECIPITATION <IN•> 
MONTH!. Y MA Xe 3,1 3.0 2. 1 1.5 11,3 16,9 23,5 15 .7 13 , 3 3.a 9.8 1,5 12.0 16 
MONTHLY MEAN .5 1,3 l, 3 4,9 1.0 10, 3 11,6 11,0 5,8 1 • 7 1, 3 04 57el 16 
MONTHLY MINo oO oO 0 .. 2,4 2,7 3.9 2,6 4, 4 ,6 .o .o oO o.o 16 
24HR MAX, 1, 3 1.2 2. 2 2,8 3,6 ). 9 4, 9 4o 3 5, 1 3o0 3.2 o7 5,1 16 

MEAN NUM8 F. R OF I\AYS WITH 
PRECIPITATION l 4 .. 9 llo 15 19 18 12 5 3 2 106 16 
THUNDERSTORM 06 0 0 • l • • • • • 0 0 0 2 7 

13 0 • 0 l 2 l 2 0 • • 0 0 6 8 
FOG 06 .. 2 3 3 2 l 3 2 1 3 5 3a 7 

13 0 0 • l • 0 • • • 0 • 0 2 9 
TOTAL CLOUD 06 8,7 6,3 8,9 7 • 1 lo,2 . 9 le7 1,6 3, 2 7, 4 6, 3 8, 9 65, 2 7 
COVER ~3/10 13 12,9 8,6 13 , 6 12 ,8 7,8 1,6 1 ,8 2, 5 5,0 10, 9 7,1 13 06 98, 2 8 
LOW CLOUD 06 10. 2 7,1 11 o 1 10,6 8 • l 5, 4 7,5 5,4 5, 5 10, 5 8, 3 12,6 102, 3 7 
COVER ~3/10 13 15,i l0o3 16,0 15,0 10. 2 5, 1 4, 6 6, 4 7, 5 12, 5 a.a ,~. 5 127, 5 8 
TOTAL CLOUD 06 19 , 3 20.1 20,8 20 ,9 23 ,4 27,6 26, 9 21 ,8 2 5, n 19, 2 11 .1 18, 2 210, 9 7 
COVER ~7/1 0 13 9,8 15,3 12,9 11 . 2 11 , 1 22 ,7 25 ,6 74 , 4 18 , 4 12. a 16, 5 12,0 198,7 8 
LOW CLOUD 06 1708 19e9 18,6 17, 2 ! 804 21 , 6 19,2 24 • 4 n . 5 ,~,1 19 , 9 I 5o 1 230 , 9 1 
COVER ~7/ 10 13 8, 3 14, 1 10, 6 8, 5 14,0 10,0 13. 7 16 , 2 10 , 6 10 , J I J , 3 8, 9 138, 5 8 
TOTAL CLOUD COV ER 06 7,5 ... , 1.0 5.1 4, 2 , 9 1. 1 1 • 7 2,A 6 , 7 6, 0 7,6 54,1 5 
~3/10 & VS 8Y ~2-l / 2Mll 3 12.1 8,4 13, 3 11,8 7,8 1,6 I , 8 2, 5 ~. o 10 , 9 7, I 1) ,4 96,3 5 

REL AT IVE HUMID ITY <I > 
MEAN 89 88 19 81 85 86 90 92 89 86 86 85 86 .. 
MEAN MIN, 22 20 6 24 34 42 45 41 34 ~o 2~ 12 6 4 

WIND <16P TS & KNOT S> 
MEAN SPEED 8 10 13 13 11 1 1 8 ti 8 9 NA 

TERM I NAL WEATHER <I > 
CEIL ING?!OOOFT, ANO 06 69, 7 70, 6 78 , 1 69, 0 78, 4 65, 3 61 • 3 49 , 7 51, , 7 64 , 2 5q ,O 71,3 6b,l 5 
VI SIBIL TY)2 - l/2Mlo 13 99, '> 98 , 6 98,4 92, 3 90,0 81, 3 81,6 89,1 9 7 • 7 Q5, 5 qb , 0 ?8, 4 93. 1 ~ 

)1000FT,~2 - 1/ 2Ml 0AND06 21 , 5 19 , 4 24,4 7() , 3 74, 3 19 , 6 19 ,0 15, 7 11 . o !'~ . (, I 7 • ~, :' l • 7 11 9 ,8 
WINO SPEEO~!OKNOTSo 13 29,IJ 24,4 28,3 25.7 21, 2 25 , 9 24,0 27,6 2~ . 2 le , 1 n ,o U, 6 37,.,6 

Ml SCELLANfOU5 
MEAN CLOUOIN ESS<I> 60 64 48 59 66 78 85 89 74 4 H 6b ~· 66 " 

CLIMATI C BRIEF 48 816 TUYEN OUANC. 

21 49 N 105 l 2 E 213 FT 

ELE MENT HR J AN FEB MAR APR MAY JUN JU L AUG SEP OCT NOV DEC ANN YR 

TEMPERAT URE <• F> 
EXTR EME MAX, 83 90 93 98 100 98 100 100 97 94 92 91 100 13 MEAN M~ , 64 68 12 80 88 90 90 90 88 84 77 72 80 13 ME AN Ml • 55 58 62 68 74 16 76 76 74 67 62 58 67 13 EXTREME MIN, 40 41 47 55 64 69 12 68 61 51 41 39 39 13 

PR£Cl Pl TA T ION <IN , > 
MONTHLY MA X, 3,3 3e 5 5,3 9,2 18, 5 15, l 20,0 18 ,4 15 , 9 l l , 6 9, 7 4 , 3 86,0 31 MON THLY MEAN • 1 1,5 1,4 3.5 8, 1 9, 6 11 • 1 I l • 5 1 , 9 3, 9 l o4 .8 62,6 31 MONTHL Y MIN, • • 1 . 2 • 3 3,5 4, 6 4, 1 4, 8 l , 5 , 3 .o .o 44.J 31 24HR MAX, l , 5 2,9 2, 3 4,6 1 , 0 7,9 10,0 1 • I 7, 6 7, 2 5, 3 2,6 10. 0 31 

MEAN NUMBER fJF DAYS WIT H 
PRECIPITATION 1 l l ll 12 13 14 18 17 12 1 6 5 133 31 

r. EtAT IVE HUMIDITY <$> 
MEAN 88 88 8 1 88 85 85 05 81 8~ 83 85 85 86 7 MEAN MIN, 22 28 33 30 36 33 44 29 25 26 36 15 15 1 

MI SCE LLA NEOU.S 
MEAN CLOUOIN fSS<I > 91 89 87 81 74 11 78 18 14 71 19 84 80 13 
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CLIMATI C BRIEF "88 19 HAf,jOI 

21 03 N 105 52 E 32 FT 

ELEMENT HR JAN FfB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC ANN YR 

TEMPERATURE <•F> 
EXTREME MAX• 92 95 98 101 109 105 104 IOI 99 96 94 89 109 48 
MEAN MAX. 69 69 74 81 89 92 91 90 88 84 78 72 81 48 
MEAN 62 63 68 75 82 85 84 ft3 82 77 11 65 75 33 
MEAN Mlf,j• 57 58 63 69 75 78 78 78 76 71 65 59 69 48 
EXTREME MIN. 42 43 47 50 60 69 71 70 63 54 4" 41 ,,, 48 

PRECIPITATION <IN•> 
MONTHLY MAX. 2.8 hi 3.7 11. 3 19,4 16•0 21.0 19. 1 22.e 16.9 5.8 2.2 88.! 23 
MONTHLY MEAN .1 l•l 1. 5 3.2 1.1 9.4 12.1 13.5 10.0 3.9 1.1 .e 66.2 31 
MONTHLY MIN, •· • .2 .6 3.1 "•3 2.9 5.o .9 .2 .1 .o 51.! 23 
24HR MAX• 1 .0 1,6 2.4 5.9 3.9 6d a.a e.o 6.7 5.9 2.6 1. 2 a.a 23 

MEAf,j NUMBER OF DAYS WITH 
PRECIPITATION 10 13 17 15 15 16 18 19 15 10 8 8 164 23 
THUNDERSTORM 0 1 3 5 8 8 13 11 10 4 I 0 64 3 
FOG 06 7 7 9 7 1 I • 1 2 6 6 7 54 9 

13 1 • I • 0 • • 0 0 0 • • 3 9 
TOTAL CLOUD 06 h2 1 • 2 I , 2 2.2 2,0 2.0 1. 7 1.9 4.7 'l.6 4.6 6.0 40.3 8 
COVER S.3/10 13 5.3 3.5 3. 8 ~.6 2.8 2• I 1.9 1.e 4.0 9.1 5.9 9,7 53.5 9 
LOW CLOUD 06 ". 8 2•1 2.3 5.2 11,0 11.1 17.5 16, 3 is.3 17.9 9.7 9.7 129.5 8 
COVER ~3/10 13 8,5 4.0 4,7 9.7 15.1 20,1 21.3 18.7 19,5 20,5 15,5 15,2 175.5 9 
TOTAL CLOUD 06 26•9 26•2 29.4 26.5 25 .9 25.7 26•7 26.o 22.0 17.6 24.2 23,7 300.8 8 
COVER 21110 13 22,9 23.2 25.5 22. 2 21,9 25.2 25•4 25.8 19.7 14.9 18.5 18.8 264,0 9 
LOW CLOUD 06 25,0 25.4 28.3 2).6 15.5 9.2 8.2 9.0 10,5 9.9 17.1 19,1 199,8 8 
COVER 21110 13 19•0 21 , 5 20,0 13•8 4,8 !.6 2•6 4,5 3.0 4.1 1.9 13.6 116•4 9 
TOTAL CLOUD COVER 06 1,3 .3 .3 .1 1,6 I, 7 1. 7 1.9 4. 2 7,0 2.2 3.2 26.1 7 
S.3/ I 0 ~ VSBY~2-l/2Mll3 5.2 2•6 3,5 3,5 2.8 2d 1.9 1 • 8 4,0 9.1 5.8 9.7 5,,o 7 

REL AT IVE HUMIDITY <I> 
MEAN 83 87 87 88 84 83 85 86 86 82 81 82 85 14 
MFA,_. MIN• 16 20 29 24 28 31 45 28 32 17 24 17 16 14 

WIND <16PTS r. KNOT S> 
PREVAILING DIRECTION NE N 5E SE SE SE SE NA N N N N NA 33 
PREVAILING SPEED 06 7 1 " 4 5 5 5 3 5 " 1 8 5 33 

13 7 8 6 1 8 6 ... 6 1 6 1 6 1 33 
MEAN SPEED 12 12 15 15 15 14 H 14 II II 11 12 13 NA 

TERMINAL WEATHER <I> 
CEILING~lOOOFT. AND 06 44,8 35.! 29.4 43-7 75.8 86.o 86•1 83.5 81,0 12.9 67.7 59, 7 63.8 8 
VISIBILITY~2-l/2MI. 13 e....a 86.9 88.7 91.7 97,1 95 • • , 94.5 92.t, 96,7 97,1 96,0 90,3 92.7 8 
~!OOOFT,i2-l/2Ml , AN006 12. c 7.9 8.7 12,5 23,0 u .. 7 26•2 25.5 23.9 21.5 19,1 16.5 222,8 7 
WINO SPEEO~!OKNOTS, 13 2).2 21>1 24.8 24.5 26,6 21. 2 28•7 27•9 21.0 21.1 25, f; 25.5 309.8 7 

MISCELLANEOUS 
MEAN PREss.-MSL<MBS> 1019 1016 1014 1010 1006 1003 1002 100 3 1008 1014 1017 1018 !0ll 12 
NEAN CLOUOINESS<I> 77 

'" 17 82 75 71 78 11 61 60 67 .. n , ... 

CL I MAT IC BRIEF PHU HO 

21 27 N 105 14 E 80 n 

ELE MENT HR J AN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC ANN YR 

TEMPERATUR E <•F > 
EX TREM E MAX, 88 93 95 99 105 10 5 102 100 97 91 95 90 105 NA 
MEAN MAX, 65 68 72 81 89 91 91 90 88 84 78 71 81 NA 
MEAN 58 63 66 75 81 83 82 82 80 75 70 64 73 NA 
MEAN MIN• 55 58 62 70 74 76 7b 7b 74 68 63 62 68 NA 
EXTREME MIN. 40 43 47 57 64 69 71 70 60 51 46 38 38 NA 

PRECIPI TATION <IN• > 
MONTHLY MEAN 1. 2 1,9 2,1 3,9 7,1 9.o l 3,3 13, 0 9, 2 5.o 1 • 5 1. 3 68,5 21 

MEAN NUMB ER OF DAY S WITH 
PREC IPI TA TI ON 14 15 15 16 14 14 19 18 14 8 7 8 162 21 
THUNDER STORM • 0 3 7 13 14 15 Ii 8 2 0 0 73 3 

RELATIVE HUMID I TY <I> 
MEAN 89 89 89 90 86 86 87 89 89 85 86 88 88 NA 
MEA N MI N, 28 27 30 18 34 37 35 44 39 32 29 31 18 NA 
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CLIMATIC BRIEF lo8823 NAM DINH 

20 25 N 106 10 E 21 FT 

ELEMENT HR JAN FEB MAR /IPR MAY JUN JUL AUG SEP OCT NOV DEC ANN YR 

TEMPERATURE <"F> 
EXTREME MAX, 90 95 98 101 103 1011 102 100 96 98 94 86 104 22 
MEAN MAX, 69 69 73 81 88 92 92 90 8ft 84 79 72 81 22 
MEAN MIN, 59 60 64 70 76 79 80 79 77 73 67 61 71 22 
EXTREME MIN, 45 lo6 lo8 54 65 68 72 74 63 58 52 46 45 22 

PRECIPITATION <IN,> 
MONTH!.. Y MAX, 5,6 5 ... ... 6 7, .. 21,1 26,5 20,0 21o, 2 25,0 24,9 7,2 4,0 108,4 40 
MONTHLY MIN, ,0 ,0 • 4 ,3 • I 1,2 ,6 1,0 1,9 ,4 • ,0 38,6 loO 
24HR MAX, l ,8 2,7 3,0 5,0 5,7 7,7 7,6 7,3 13,8 12,4 lo• I 1, 9 13,8 loO 

MEAN NUMBER OF DAYS WI TH 
PRECIPITATION 8 10 14 11 12 12 13 15 14 9 7 6 131 loO 
THUNDERSTORM 0 0 0 0 • 0 0 • NA 0 0 0 • NA 

TOTAL CLOUD COVER 01 10 4 3 3 14 12 13 13 11 17 11 10 3 
S,3/10 f, VS8Y~2-l/2Ml04 5 3 3 3 7 9 9 7 .. 16 7 7 2 

07 3 I • 2 4 3 6 2 4 7 .. 4 6 
10 3 2 • 2 2 3 5 2 3 6 4 8 3 

I 13 5 3 I 2 3 2 2 2 1 5 ~ 6 7 
16 3 2 2 5 3 3 4 I 6 7 10 11 3 
19 13 9 It 5 9 .. 4 2 8 18 15 14 3 
22 12 6 3 7 16 10 15 17 13 20 16 17 i' 

LOIi CLOUD COVER 01 6 4 1 .. 15 15 15 18 15 17 13 12 3 
$3110 VSBY 22-1/2141 04 3 3 2 2 19 17 13 12 9 19 7 8 2 

07 I 1 I 3 ll 13 18 15 10 12 7 6 6 
10 3 3 NA 3 8 10 13 11 10 9 7 10 3 
13 5 4 2 3 8 13 13 10 8 10 8 9 7 
16 3 4 " 7 12 13 20 16 16 16 IS 14 3 
19 I ~ 10 It 8 19 15 18 15 15 20 16 16 3 
22 12 7 3 6 20 16 19 24 20 12 17 18 2 

SFC !IND ~17KTS 01 • 0 0 • • • I • • 1 I • 3 
r. NO PRECJP 04 0 1 I 0 0 0 0 0 I I 2 

07 1 I • • 0 0 • • I • I • 5 
10 • 0 0 0 I • • l I 0 3 
13 • • • • l I • • I • s 
16 0 • 0 0 0 I I I 3 
19 • • • 0 l 0 I I 0 • 0 • 3 
22 0 0 0 0 0 0 0 0 0 0 0 0 2 

CIG 21000FT 01 30 26 29 27 30 29 29 30 28 29 28 30 3 
VSBY 22•1/2141 04 13 14 17 19 28 29 30 27 23 24 24 17 2 r. WNO SIOKTS 07 16 15 16 17 26 27 28 27 24 25 21 17 6 

10 22 19 20 23 28 25 27 28 25 26 26 23 3 
13 23 20 22 21o 28 25 28 27 26 26 24 26 5 
16 19 14 14 20 28 28 25 28 25 24 24 26 3 
19 30 25 21 27 30 29 30 28 30 30 28 21 3 
22 31 26 30 29 31 30 31 31 29 31 29 29 2 SFC !IND 4-lOKTS 01 5 4 2 .. 4 4 5 3 .. 4 3 3 3 

TEMP 33•89*F 04 9 9 7 5 7 7 7 7 llo 16 11 I" 2 
f, NO PRECJP 07 9 6 7 6 9 10 8 7 9 10 I! 9 6 

IU 16 12 10 11 13 7 6 9 11 15 11 15 3 
13 16 13 1 .. 14 13 5 6 4 12 14 16 14 6 
16 21 17 16 17 13 6 2 5 12 20 23 21 3 
19 9 8 7 10 10 7 9 7 6 6 7 6 3 
22 8 3 1 4 4 6 2 2 I 3 3 4 3 

RELATl..,E HUMIDITY <I> 
MEAN 86 88 89 87 85 80 83 84 84 79 81 81 h 7 
MEAN MIN, H 31 33 37 39 33 39 38 30 21o 28 20 20 7 

WIPID <16PTS r, KNOTS> 
MEAN SPEED 12 15 10 12 8 II 10 8 8 9 12 12 10 NA 

TERMINAL WEATHER <I> 
CEILING<700FT,A/0 • I 2,6 2,7 2,3 2,8 3,3 3,5 6,2 ,0 4,3 3,3 5,3 2,3 3 VISIBILITY<l•l/4141, 04 51,5 48,8 43, 1 41,0 16,0 8,3 ,0 16,1 1.5,4 5,9 14,3 20,0 5 

07 41,8 43,8 42,8 33;3 11,6 6,7 5,8 9,5 6,2 9,0 16,8 28,3 9 
10 23,5 23,7 21,8 15,4 7,9 4.'6 ~-6 5,5 3,8 5,3 4,3 11, lo 1 
13 22,0 23,9 20,6 11, 3 3,7 4,9 ~-· 9,0 5,2 ,.2 6,2 7,5 9 
16 35,0 41, 3 36.4 2<', 3 1,8 6,6 4,5 10,2 7,4 10,6 10,5 9,8 5 
19 1,5 2,4 8,2 ,0 1,0 1,0 1,3 2, 3 1, 2 ,0 1,6 1,4 8 
22 ,0 2,0 I, 8 1,8 ,0 ,O 1,8 ,0 ,0 ,0 ,0 1,8 2 CEILING21000FT, ANO 01 97,4 97,3 90,9 94,lt 96,7 96,5 93,8 100,0 9~,6 96,7 89,5 97,7 3 VISIBILITYl2•1/2MI, 04 39,4 48,8 50,0 lt1, 6 84,0 91,7 9, ,2 77,4 73, ! 88,2 81,0 65,0 2 07 44,5 47,3 45,9 lo9,6 80,0 88,6 92,0 86,l 86,2 83,9 70,5 54,6 6 
10 69,6 67,0 66,3 73,1 90,8 9~.o 94,0 90,1 9?,6 89,4 91,4 75,2 3 
13 70, 1 69,2 65,6 73,6 ?3 ,6 92,1, 94,0 81,,5 9J,1, 88,7 113, 2 81,,0 7 
16 62,5 50,0 48,1 68,8 94,6 9 '.! .4 91,2 89,3 90,7 89,4 84,2 85, lo 3 19 98,5 95,2 85,9 95,3 98,0 96,0 97,3 93,1 98,8 98,7 90,5 93,2 3 
22100,0 94,0 98,2 96,lo 100,0 100,0 98,2 100,0 98,(l 100,0 98,2 94,5 2 CEILING~5000FT, ANO 01 23,7 18,9 18, 3 13,9 58,9 54,4 59,9 72,9 55,3 60,6 51,1 41,9 3 Vl~IBILITY >5MI, Olt 9,1 "! . 3 8, I, 7, 7 64,0 83,3 71,4 48,4 38,4 61,6 19,1 27,5 3 
01 9,7 4,2 4,9 9,6 40, l 49,7 70,7 54,6 37,3 39,8 20,8 18, 5 2 
10 15,7 16,5 6, 0 22,9 45,9 42,4 1, I, 3 59,4 44,8 42,5 -.3, l 28,6 6 
13 26,8 19,0 13, l 19,7 44,9 58,0 71,6 57,6 4 7,8 46, 1 38,1 32, 1 3 
16 25,0 17,4 19,5 25,0 69,6 17,0 79,5 74,6 66,8 61,6 55,2 34, 0 7 
19 53,8 32,1 16,5 30,7 10,1 65,6 73,2 67,6 60,lo 71,9 65,1 58,2 3 
22 47,1 30,0 10, 9 26,8 73 ,5 61,5 75 ,o 1e, 1 75,4 71,5 68,0 63,6 2 

Ml SCELL-NEOUS 
MEAN CLOUOINESS<I> 82 86 90 81 78 74 79 76 73 61 66 68 76 10 
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CLIMATIC BRIEF 48825 HAIPHONG 

20 49 N 106 lt3 E 16 FT 

HEMENT HR JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC ANN YR 

TEMPERATURE <•F> 
EHREl'IE MAX. 91 94 95 91+ 107 102 100 100 99 98 92 86 107 31 
MEAN MAX, 69 69 72 80 88 90 90 89 88 84 78 72 81 31 
MEAN MIN• 59 60 64 70 77 79 79 79 77 72 66 61 70 31 
EXTREME MIN. .... lt5 lt9 52 62 71 72 71 63 55 46 1+6 .... 31 

PRECIPITATION <IN• > 
MONTH\. Y MAX. lt,8 6,0 5,6 7,4 llt,4 19,4 22,0 lt2,0 26,3 18,3 5,9 •• o 102,6 31 
MONTHLY MEAN ,9 1,5 I, 9 3.! 7,3 10, I 10,7 11+,l 11,5 3,7 1,8 ,9 67,5 31 
MONTHLY MIN• • • ., .s 2,5 2,8 1.6 ~.o :- .1 ,I ,O ,0 47,8 31 
24HR MAX, I, 7 1,9 3, I It, I 5,2 10,1 6,5 8 ,1 q,e 1,.9 3,9 2.a 10.1 31 

MfAN NUP'BER OF DAY S WI TH 
PRECIPITATION 1 12 15 13 I" 15 16 18 16 8 7 8 149 31 
THUNDERS TORM 0 l 3 It 1 10 II 12 9 2 I 0 60 NA 

WINO <16PT5 C. KNOT S> 
MEAN SPEED 13 10 10 8 10 12 12 18 9 10 8 9 11 NA 

MI SCELLANEOU S 
MEAN CLOUOINESS<I> 11 87 89 83 73 71 74 74 6~ 57 62 67 73 NA 
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CLir1f,T IC B~IEF 488 26 PHU LI EN 

zo 48 N 106 38 377 FT 

ELEMENT HR JA N FEB MAR APR MAY JUN JUL AUG 5l P OCT NOii DEC ANN YR 

TEMPtRATURf <• F> 
EXTREME MAX. 88 94 96 98 107 IOI IOI 10 3 99 98 92 86 107 34 

MEAPI MAX• 68 68 71 79 86 89 89 89 87 86 78 72 80 34 

MEAN 62 62 66 72 79 82 83 82 80 76 70 65 73 33 

MEAN MIN. 57 58 62 69 75 78 78 77 75 71 65 60 69 34 

EXTREME MIN. 4 3 45 48 51 62 68 70 69 bl 59 48 44 43 34 

PRECIPITATION <IN•> 
MONTHLY MAX. 5, 0 5,3 5.3 6.7 18, 7 23.4 22.3 38 , 7 4 7 .o . I • 7 8.t 3. 4 10 I . 9 34 

MONTHLY MEAN I.! 1, 7 1, 9 l•l 7, 9 9 , 4 11,6 13 , 0 12 • I 4,8 2. 2 1.1 69.9 34 

MONTHLY MIN. ,2 ,4 1.1 2 ,2 4,2 4, 2 3. 3 2.4 ., .o 53.4 34 

24HR MAX• 2 , n 1. 9 4.6 4,1 6,5 7, I 6 , ~ 7 • 5 19.3 6.2 5, 9 I, 5 19.3 34 

M~AN NUM BEH CF DAY S WI TH 

PRECIPITATION 10 1 S 16 14 14 15 I 7 18 16 10 8 8 161 34 

THUNDER STORM 1 J 4 7 10 15 15 12 3 0 0 70 3 

FOG 06 6 5 10 6 3 I 2 3 2 3 4 6 5 I 8 

13 2 2 3 1 0 0 • 1 9 9 

TOTAL CLOUD COVER 01 I 0 6 ? 4 7 4 6 6 6 14 IC II J 

s1110 & 115AY~2-l/ , Ml04 NA NA NA 4 8 6 4 7 NA NA IJA NA <I 

07 7 3 I 1 2 1 1 1 2 7 6 5 4 

10 7 2 1 0 0 2 0 I 7 7 2 8 2 

13 ~ 3 1 2 I I 1 I 1 6 4 6 3 

16 ,,,, Nt Nt. 6 1 2 I 0 NA NA NA NA <1 

19 11 6 4 5 3 2 I 2 6 14 13 16 3 

22 11 6 3 3 5 5 5 ·1 7 17 15 1 7 2 

LOW CLOU D COVER 01 5 7 3 4 II 10 17 16 16 1 7 15 I 5 3 

SJ/1 0 V58Y ~2-l /2 MI 04 31 NA NI, 3 NA 10 J 1 16 NA NA NA NA <1 

07 5 3 1 4 8 11 I J 11 9 15 10 8 4 

10 6 2 2 NA 7 7 1 10 9 11 6 12 2 

13 8 4 2 J 7 9 10 7 9 16 8 II 3 

16 l 1 NA 12 2 16 8 NA 31 10 NA NA 16 <1 

19 12 7 6 10 15 I 5 16 17 18 20 1 7 19 3 

22 11 6 4 5 17 16 20 19 18 21 16 18 2 

SFC WND ~17X T 5 01 0 • I I 0 0 2 0 • 0 3 

(, NO PRECI P 04 NA NA NA 0 0 0 3 0 NA NA NA NA <I 

07 . 1 1 I I 1 I • I 4 

10 0 0 0 I 0 0 0 0 0 I 0 0 2 

13 0 0 0 0 0 0 0 3 

16 NA NI- Nii 0 0 0 0 NA NA NA NA <l 

19 u I 0 • 0 0 I 0 I 3 

22 I f) 0 () 0 0 0 0 1 0 i 0 2 

CIG >100 0FT 0 1 29 24 26 25 79 28 30 29 27 30 28 30 3 

\15 BY-~2-l/2Ml 04 N ,, N,\ NA 24 79 27 78 31 NA NA NA NA <l 

f, WN D ~10XT 5 07 7q n 24 22 29 28 29 28 26 29 78 28 4 

10 30 26 28 26 31 30 31 JO 30 3 I 30 29 2 

I J 2B 26 2 7 26 31 29 30 30 27 29 28 29 3 

16 NI NA NA 27 J I 29 J I JO NA NA NA NA <l 

19 ?9 24 28 2U 30 29 28 29 29 30 28 29 4 

12 30 25 27 28 31 29 J l 29 28 31 29 30 2 

SFC WN O 4 - l OKT S 0 I 12 6 6 12 10 1 3 12 II 15 16 12 3 

TEMP 33-89°F 04 NA NA NA d 15 11 12 12 Nl NA NA NA <l 

C, NO PRECIP 0 7 16 6 7 6 11 8 I 0 9 11 15 16 14 4 

I C I 3 6 5 7 :d i 9 14 12 12 15 14 2 

I 3 ~ 4 9 13 17 6 9 8 10 16 12 9 3 

16 NA NA NA 13 20 13 9 14 NA NA NA NA <l 

19 11 11 12 13 21 28 20 15 16 19 20 15 4 

22 15 9 11 8 18 16 I 8 I 7 9 14 19 19 2 

R.cLAT I 1( HUMIDITY <I > 

MEAN 82 88 90 90 86 86 86 87 84 79 77 78 84 JI 

MEAN MIN. 17 22 3 1 33 27 38 41 44 34 22 15 19 15 34 

WIND <16PTS C, KNOT S> 

PR EVAILING DIR ECTION E E E 5£ 5 s 5 s E E E NE E 33 

PREVAILING SPEED 06 10 12 10 : o i O 12 10 9 8 10 10 9 10 33 

13 6 a 11 10 11 11 10 7 10 9 9 7 9 33 

HRMINAL WEATHER <I> 

CEILING<700FT.A/O 0 1 4.3 1,. 5 11 • 7 9.8 6 , 7 1•4 1 • 5 1. 4 3.6 2.9 1.5 I .8 3 

Vl51BILITY<l-l/4Ml . 07 2,4 13, 8 16,0 18.7 2, l 3.J 4,5 3.J ~.2 2. I 3 • 1 6.2 4 

10 J .6 4, 0 9,4 14.6 , l , 0 . o .o .o .o 1.9 3.6 2 

13 6,0 J ,8 6,9 9 ,4 ,O ,0 1,4 1.3 I, 3 2.5 4.1 6.1 4 

19 9.4 7,3 4.5 4• l .o 3, I 1.2 1. 2 ,0 I• 0 4.4 2.8 4 

22 2,n 6,0 9.1 8,8 , 0 , 0 . o 1 . 9 4.J .o 3.6 3,6 2 

CE IL ING~!O CO FT , ~NP 01 9~. 7 89 . I 83. 3 86.9 91,7 97 .1 98 . 5 98 • b 96 .4 95.7 98.5 94.5 3 

Vl ~IBI LITYi2-l /2Ml, 0 7 92. 9 71; , 9 79,8 70.8 92 ,8 95,8 95.5 95 .6 91.7 97 , 9 96.9 92 , 0 4 

10 96 , 4 96 , 0 88 , 7 85.4 100,0 100 . 0 100 , 0 97.9 100 , 0 100.0 98 , 1 94.6 2 

13 92 , 9 92 ,3 84.7 84 • 7 97 ,7 98•6 98 •6 96 • I 96 .o 97.5 94•6 92.9 3 

19 88. ~ 85 ,4 91, 0 95,8 9e,9 94 • 8 95 , 7 93 . 5 100.0 97.9 94.4 95 .4 3 

22 98 , 0 90, 0 85 .5 91, 2 100 , 0 98. o 100 , 0 94 • 2 95.9 100.0 96 ,4 96 .4 2 

C( IL lNGisooOF T. ANO 01 26 , I 32 ,6 11 , 7 31 • 0 51,7 52,1 72,0 71 • 3 51.1 66.5 60.0 50 . 9 3 

VI SIBILITY >5 Ml • n 1 l~, 4 13,6 6 , 4 ~ 2, 5 36 ,l 50,8 61.3 57.7 44 . 8 60 , 5 38.4 35.5 4 

1n 19, 6 16, 0 9, 5 7 • 2 33,4 38 , 7 63 • 2 5ij.J 48.9 53.7 39 ,7 44.8 2 

!3 29, 8 24,5 14. 0 ?. l.J '•0 , 9 50.7 b0, 2 ~o . 1 58 ,1, 63.4 ~0 .1 47.4 3 

l? 4 !i , 8 3 1, 6 29 , l 37 .3 67 , 2 66.~ 7 5, 4 79 . 6 76 . 4 82.4 68 . 9 66.9 3 

22 38 , e 22 , 0 21, 8 Z6 , 5 72 , 3 72 . 0 ~8 , 7 a2.1 71, 3 73 ,7 64.3 59,9 2 

MI SCELLANEOU S 

MEAN CLC' l:c N£ ~S<I > 77 87 89 83 73 71 74 74 65 57 62 67 73 34 

71 
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CLIMATIC BRIEF 41827 NORWAYS 

20 37 N 107 09 E 

ELEMENT HR JAN FEB MAR APR MAY JUN JUL AUG ~EP OCT NOV DEC ANN YR 

MEAN NUMBER (IF DAYS 111TH 
TOTAL CLOUD COVER 07 3 1 2 3 2 2 5 l 4 11 4 6 2 
iJ/10, VSBY~2-l/2Mll0 3 2 l 3 4 l 6 3 4 6 4 5 1 

u 4 2 3 3 ' 2 ' 0 ' 7 • 9 2 
16 3 l l l ' 3 6 0 3 19 • 16 l 

LOIi CLOUD COVER 07 7 4 5 3 iO 13 16 7 1 22 18 1l 2 
i)/10 VSBY ,1?2-l/2MI 10 8 5 3 4 16 1, 19 14 16 18 22 12 l 

u 8 ' 6 4 12 16 lO 10 u 18 19 16 2 
16 7 4 1 .. 14 16 22 4 • 27 24 14 1 

SFC IIND ,1?1711:TS 07 1 , 2 2 0 4 12 ' 4 0 3 l 2 
6, NO PRECIP 10 3 3 3 4 3 5 7 6 • 2 3 3 2 

13 l l l 3 3 3 • 6 4 l 2 l 2 
16 NA NA .. 3 5 4 3 6 3 0 NA NA <l 

CIG 21000FT 07 17 15 1, 11 22 21 11 20 15 21 22 20 2 
VSBY ~2-l/2MI 10 18 16 14 8 21 16 12 21 14 19 23 20 2 
6, IIND S,l Ole TS " 20 16 15 13 17 16 • 22 21 20 22 24 2 

16 NA 15 10 10 17 18 13 19 24 24 NA NA <I 
SFC IIND 4-!0ltTS 07 15 15 16 21 21 19 10 14 I~ 17 16 19 2 
TEMP 33-H•F 10 16 15 14 15 20 10 10 18 15 19 21 19 2 
, NO PAECIP 13 18 16 15 18 19 II 6 15 16 17 19 20 2 

16 NA 17 1, 17 u 10 13 18 21 20 ~A NA <I 

TERMINAL IIEATHEA <I> 
CEILING<700FT.A/O 07 10.0 16,3 21,2 33.3 8,3 .o ,0 2.3 4.9 .o ,o 6.o 3 
VISIBILITY<l-l/4Ml, 10 8,1 15,6 1~.9 , ..... 8.o 9.8 J. 4 5.1) 4,8 .ll ,0 , O 3 

13 4,2 2,.1 10,0 22.4 8.8 h4 7.3 ,O 3.4 .o .o 5.6 3 
16 22.2 4. 8 19,4 25,0 9,7 .o ,O .o .o ,0 6,7 ,o 3 

CEILING)lOOOFT. AND 07 ee.o 75.5 73,1 59.5 '1 1, 7 I (10.0 9t,2 90.1 91.a 100, 0 u.o 92,0 2 
VISIBILITY~2-l/2Mt. 10 89.2 78,1 75,0 53• I 92,0 90,2 93,1 95.o 8~,7 100,0 100.0 95,0 I 

" 93.7 71 ... 80,0 65, 3 88.2 94,8 92,7 94.1 93,1 ?7.9 100.0 94.4 2 
16 n.8 81,0 11 ... 69.4 90.3 100,0 93,3 100,0 100.0 100,0 n.3 100,0 I 

CEILING,1?5000FT, AND 07 44.0 16,2 11. 3 7, 2 47. 3 11.0 71 ,A 1t6.~ 51.2 77. I 9., ... 66,0 3 
VISIBILITY >5MI, 10 40,5 21.1 13,6 9,4 60,0 65.8 75,8 .,!,. 0 s1.1 81,8 86.3 1to.o 3 

13 41,6 1 ..... 23.4 12,2 55,7 68,9 75•6 58.9 61 .9 80.7 77,5 75,0 3 
16 ....... 2J.9 6,lt 16,7 64,6 77,~ 80,0 60•0 72. 7 92.8 73, 3 lt4,4 2 

- 72 -
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CLIM Al IC BRI Ef 488 30 LANG 50N 

21 50 N 106 46 E 850 FT 

ELEMENT HR JAN FEB M~R APR MAY JUN JUL AUG SEP OCT NOV OEC ANN YR 

T( MP ERAT URE <•F> 
EX TR EME MAX, 89 98 98 101 104 97 99 99 97 94 91 88 104 34 
Mf AN MAX, 64 65 71 79 87 88 89 89 86 82 75 1,8 79 34 
MEAN 51+ 60 6 3 73 78 81 81 80 78 73 66 61 'l 33 
MEA N MIN, 50 53 58 66 72 74 74 71+ 71 65 58 52 64 34 
EXTR EME MIN, 30 33 42 44 52 61 1>7 66 56 t,6 36 33 30 31+ 

~RlC IPl1 41l0N < IN,> 
MONT riL Y MAX, 4,1 6, 9 5, 7 8, 7 12,8 20,4 20 , 9 23 , 9 I 5, 2 11,1 ..... 3,9 79,l 34 
MONTHLY MEAN 1, U 2 , I I, 9 3, 3 6,4 8,1 11,1 11, 0 6 ,3 3,0 1. 3 ,9 56,5 34 
MONl >iL Y MIN , , 0 , 2 ,6 l , 5 2,3 ~-7 2. 2 ,9 .o .o .o 29,8 34 
24HR "IAX, 2 , I 4, 5 2 , 5 3,0 6 , 5 6, 4 6 , S 5,8 6.3 5,4 2,8 1,8 6,9 34 

MH N NU,.t· lR OF ~AY 5 WI TH 
PR EC IPITA TION 10 q 10 13 (4 16 I 7 12 8 6 5 127 34 
HtUNDERS TORM I J 4 6 4 9 10 5 2 0 0 40 3 
f () C, Ob 4 I 2 2 0 I 2 3 5 3 " 6 33 8 

I 3 l I l 0 0 0 0 • • I " 9 
TO TA L CLOUD COVER 0 I 10 6 3 6 B q 12 12 11 13 11 8 3 
s v 10 i V5P.Y~2 •1 /Z Ml 04 N• NA 3 6 I 3 13 14 NA NA NA NA <l 

07 3 3 I 2 3 I 2 " 7 5 4 4 
I 0 6 l 4 3 4 3 l 3 3 11 b 8 2 
13 ~ 5 4 4 2 I I 0 2 4 I, 8 4 
l b l b I I 9 6 3 4 4 2 b 0 0 31 1 
19 10 Q ~ 5 3 3 7 15 15 15 4 
n 11 A 5 7 lb Q 13 11 17 16 12 h 2 

LOW (LU\t[J COVf.R r, I b A J 7 I 2 12 2 I I g 19 15 14 9 3 
~31 10 VSB Y l2 •l/ i MI (•4 NA 14 NA 5 l:A 15 NA 31 15 NA NA NA <I 

07 1 J 5 7 I 3 I 4 I 0 8 11 8 6 4 
10 ' 3 5 3 8 b b 7 8 13 9 10 2 
I 3 M ., t, 5 7 4 7 4 7 9 9 10 4 
16 NI, 28 12 9 NA NA lb 8 30 NA NA 31 <l 
I 9 I n I 0 4 8 I 7 15 18 16 15 19 18 16 5 
I Q l 2 9 b 8 18 14 19 18 17 16 14 16 2 

5FC WN .) ) }7k1 5 01 0 1 0 I I C • 0 0 0 3 
i NO PREC IP 0 4 NI- NA 0 I 0 0 I 0 NA NA NA NA <l 

07 0 0 I I • I • 5 
l 0 0 0 0 0 0 0 0 0 I I 0 2 
l J l 0 l l 0 0 I 1 I • 5 
lb N~ NA 0 I 0 0 l 0 NA NA NA NA <l 
19 I 0 I 0 0 I I • 1 4 
22 0 0 0 l 0 0 0 0 0 0 0 0 2 ere; ;?t vuOF T 0 1 2A ?6 28 28 29 29 29 28 28 28 30 30 3 

vssv >2- 1/2" 1 04 Nt , N~ ?8 28 ?9 30 30 29 NA NA NA NA <l 
& WN CJ -~I OK TS 07 2 1 23 24 26 28 28 28 25 22 27 24 24 5 

I f. 31 l1 26 27 30 29 3 I 30 29 29 29 29 2 
13 2A 24 27 28 29 29 30 29 27 29 28 29 4 
l b N,1 N~ 31 28 31 29 30 30 NA NA NA NA <I 
19 2') ?5 21> 27 29 28 30 29 28 30 29 29 4 
22 31 26 29 28 31 29 31 30 29 31 30 29 2 ~FC WN D 4- }0KT5 0 1 5 5 3 3 4 I l I 2 3 5 3 3 

TE MP 33 ·d9°F 04 N> N~ 5 6 3 0 0 0 NA NA NA NA <I 
i NO PREC IP 07 7 4 3 4 3 2 l l 2 2 ~ 4 5 

10 14 ~ 10 8 II 4 4 4 9 10 1 < 9 2 
I 3 12 14 9 II 9 7 5 6 1 ll 10 11 5 
16 NA NA 10 II 1 3 3 8 NA NA NA NA <l 
19 A 5 6 6 8 4 3 2 2 2 4 4 4 
22 8 5 4 3 5 I l I I 3 4 5 2 

R~LAflVE HUMIDITY <'> 
!, [AN 82 84 84 85 85 84 86 86 84 79 80 80 83 10 
MEAN MIN, I 7 20 22 2 1 )7 29 43 38 32 17 18 25 17 10 

WIND <16P15 & KNOT S> 
PR EVAILING DI RH TION N NE N NE NE 5 s NE NE N N N NE 33 MEAN SPEED 8 8 8 8 b 10 10 10 8 10 15 8 9 NA 

TERM! NA L WEATHER <I> 
CEILING< 700rT,A/0 0 1 8,5 , 0 4,8 1,5 5,7 , 0 l ,6 4,4 6, 2 12.2 . o 1,7 3 V! Sl8ILI TY<l•l / 4"11, 01 12, I 8,8 14, 0 ... 9 7,0 3,4 4,1 : I ,4 13,1 9,7 10, I 13, 0 6 

10 , 0 2 . 0 9,1 5, 3 2,1 1,9 2,0 2, 3 2.1 1,9 .o 1,8 2 
13 6• ? 1,e 8, 0 3, 0 2 ,8 2 ,2 ,O 2, I 5, 3 1,0 1,2 ,9 6 
19 4 ,1 1,6 s .e 2.1 4, 5 I, 7 I, l b, 2 2, 7 .o ,9 ,8 6 
22 , r , o 5,4 J,7 , 0 , 0 , O l , e , 0 .o 1,8 ,O 2 

CE ILING? IO OO Fl , ANO 01 89 , 8 98, 1 95. 2 97.l 9 1,4 98,7 95, 2 92 ,6 92,3 87,8 100.0 96,6 3 
VISIBILITY2 2- l /2MI , 07 85 ,3 86,7 76,0 88, 2 9 1,3 92, 2 94, 9 83, P 77,6 87,6 87,2 78,9 4 

1(1 100 , 0 98, 0 , I , R ~9.5 95,8 98,1 98,0 07,7 97,9 96 , 2 100,0 91t,7 2 
13 93 , 7 95 , 5 8 ; . 7 95, 0 95,4 95 ,7 100,0 94, 7 92 ,1 96,9 97,7 91t,7 4 
19 94, 2 97, 6 80, 8 94, 7 95,5 95, 8 97,8 92 , 9 95 ,5 99,0 98,2 95,8 • 221 00 . 0 96 , 2 92 ,9 9/t,4 100 ,0 98, 0 98, I 96,4 100, 0 100,0 98,2 92,9 2 

CE IL ING~~ OO OFT, AND 01 55 , 9 57,4 39 , 7 48, 5 49 , 9 63 , 0 "17,8 79,8 72,1 66, 3 65,7 51,7 3 VI SIBILITY >S MI , 07 46 , 7 38. ~ 23 , 0 25, 5 39, I 50 , 9 58,1 54,4 39,1 56,6 43,1 34, 9 6 
1(1 !> I• 2 33,4 34,5 21 ,0 31, 3 35 ,9 1, 2, 0 45,5 45,9 61,5 35,5 42,2 2 
13 45 , ~ 40 , 5 26,0 26 , 9 40 , 7 33 ,8 45, 7 57, 9 51,8 54,5 50,1 51,4 6 
19 61, I 56,1 28, 8 49, 5 70, 8 70, 7 73 , 3 69 , 9 61,6 62,4 72,6 60,5 6 
22 76, 6 6 1,5 44, 8 55,7 72 ,4 56, 9 81 .7 74, 5 74, 0 81, I 82.t 60,8 2 

l< ISCEL LPNEOUS 
"' EA N PR ESS ,-"' 5L<"BS > 1112 1 ! 0 I 8 10 15 101 I 100 7 1004 1002 100 3 !009 1015 1018 1020 1011 II MEA N CL0 1JOIN E ~ 5( \ > 79 83 84 82 77 80 80 80 71 64 68 68 76 34 
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CLI MA T JC BRIEF lo883) THAI 1% UYl N 

2 1 3b N 105 50 134 FT 

EL EMENT HR J AN Fm MAR AP R MAY J UN JUL AUG ~EP OCT NOV DEC MIN YA 

PR 1: CJPJT ,1 TJON <IN,> 
MONT HL Y MEAN , 7 1,8 2, 5 4,1 10 ,5 14,0 17,4 17,1 8,3 4,0 1,7 ,9 83,0 19 

MEAN NUM BER or DAY S WI TH 
PR EC IPITAT ION b JO 15 14 lit lb I~ 19 13 8 5 6 145 19 

TO TAL CLO UD COVER 0 1 10 5 2 2 5 " 1 6 8 10 1 3 
S3l ! O & VSB Y2 2-l/2"1 l04 NA NA 3 3 3 6 5 12 NA NA NA NA <I 

07 5 2 I I I 2 I 2 5 1 5 5 3 
JO b 2 I 2 I 2 2 I 3 8 4 8 2 
11 7 " 3 2 I I . I 4 " 3 5 2 
16 NA NA .. 4 I 6 6 I NA NA NA NA <I 
19 I 0 7 4 4 4 4 4 2 8 14 12 12 3 
22 I 0 4 I 4 5 6 6 7 12 14 10 10 2 

LOW CLOUD COVER 0 1 8 8 2 3 9 5 13 16 12 12 10 11 3 
S3I JU VSBY ~2-l / 7M I 04 NA NA NA 7 NA 10 NA 21 15 NA 30 NA <l 

0 1 5 3 l 3 7 9 9 9 10 10 1 9 3 
10 4 2 l 1 8 6 9 10 10 9 10 2 
13 4 7 5 2 8 10 6 9 14 11 8 11 2 
16 NI, NA 9 5 NA l 5 NA 31 15 31 30 ~A <1 
19 7 8 4 6 14 13 I 7 14 15 16 14 16 3 
12 10 5 I 5 9 11 15 19 16 11 11 11 2 

SFC WN O >17KT S 0 1 I I I • I 0 I 0 \ 0 • 3 
& NO PR ECIP 04 tlA :iA 0 0 0 0 0 0 NA NA NA NA <I 

0 1 0 • 0 0 • 0 0 • 0 • 4 
10 () 0 0 0 0 0 0 0 0 0 0 2 
13 0 0 • I 0 I • 0 0 • • 3 
16 NA NA 0 0 0 I 0 0 NA NA NA NA <I 
19 0 0 0 • 0 • 0 • 3 
22 0 0 0 0 0 0 0 0 0 0 0 0 2 

UG >l vUOFT 0 1 30 27 28 28 30 29 29 30 29 29 30 31 3 
VS~Y-,;? 2-l/ 7MI 04 NA NA 28 26 30 29 31 29 NA NA NA NA <I 
& WN O S.100 5 07 27 26 26 21 30 29 29 30 28 30 28 29 4 

10 30 21 28 28 31 30 31 30 29 30 JO 29 2 
13 30 27 29 28 30 29 30 31 30 30 29 30 3 
16 NA NA 28 29 31 29 3 I 30 NA NA NA NA <I 
19 30 28 30 30 30 30 31 30 29 31 30 30 3 
22 31 27 31 21 30 30 30 31 30 31 30 30 2 

SFC IIN D 4-! 0KTS OJ I 2 2 6 I 1 1 2 2 2 3 3 
TEMP 33-89•F 04 NA l'IA 4 2 3 4 2 7 NA NA NA NA <I 
& NO PRECIP 07 I • I 1 I 2 2 I I 1 1 2 4 

10 6 3 3 .. 7 3 2 2 3 4 1 2 2 
13 5 3 5 8 5 2 4 2 3 6 5 b 3 
16 NA NA 3 1 8 2 I 3 NA NA NA NA <1 
19 3 3 .. 6 8 3 2 2 1 2 2 2 3 
22 5 2 4 4 1 4 2 1 2 1 2 2 2 

TERMINAL WEA1HER <I > 
CEILING<700FT, A/ 0 0 1 .~ , 0 , 0 2, 0 ,0 , 0 2, 0 1,9 5,8 3, 9 ,o ,o 3 
Vl 5 1BILITY<l - l/4M I , 07 1, 0 3,7 I, 8 I, 8 1,4 , 0 6 , 0 1,8 4,9 .o 1,8 3,6 3 

10 2, 0 , 0 3, 5 4,lo , 0 , o ,o 2,lo ,O , o ,o ,o 2 
13 3, 3 , 0 ,O 4, 2 .o ,O , O ,O ,o , O ,o ,O 2 
19 , 0 , 0 , 0 , O .o , 0 , O 1,7 1,8 ,O ,O ,O 3 
22 . o , 0 , 0 , 0 1,8 , O , o , O , O , O ,O 1,8 2 

( EILING21000FT , AN D 0 1 '1 7, 0 n ,1 0 0. 0 q4, 3 100,0 97 ,8 q2, 2 98,1 94,2 96,l 100,0 100,0 3 
~ ' 5 181 LI TY_~.2- I I 2M I , 0 1 86 , 0 92 ,6 84, 2 90 , 9 97,1 98,5 92 , 5 94,6 93,4 96,7 98, 2 94,6 3 

JO 96, 1 96 , 0 99, 5 93, 3 100,0 100, 0 100 , 0 97,6 97,9 98,1 100,0 98,1 2 
13 96 , 7 100 , 0 95 , a 9 I, 7 I 00 , 0 I 00, 0 100 , 0 100, 0 100, 0 95,0 100,0 96,4 2 
19! 1)0 . 0 98,1 ~8. 2 9~. 2 ) 00 , 0 100 , 0 100 , 0 96,6 98,2 100,0 100,0 100,0 3 
221 00 , 0 96, 2 98, 2 92 , 9 96,4 100 ,0 98,l 100,0 10(),0 100,0 100,0 98,2 2 

CEILING~50?0FT, ! ND 01 H , 5 32, 2 20 ,0 I 1, 3 15,8 28, 2 51,l 63,4 48,0 51, I 40,7 40,5 3 
VI Slij JLITY >5M I, 07 29, ? 24, 3 17, 6 14, 5 30 , 2 38,8 44, 7 43,0 40,9 31,1 27, 3 H,8 3 

10 '~ 7 • l 30. 0 19,4 13, 3 55, 3 42,0 31,5 38,1 42,5 48,0 31,1 39,0 2 
13 40 , 0 39,3 33,4 16, 1 50,0 ,.9, 9 29,2 48,2 52,7 50, 0 39,0 39,3 2 
19 43, b 52, 9 33,4 35, 9 64,2 58, 3 73,3 55,9 61,9 66,2 53,8 53,8 2 
22 44 , I) 30 , 7 19 ,7 26,9 38, 2 47,1 64,8 70, 9 64,0 58,6 117,3 39,4 2 

-



CL IMAT I( BRI (f 488 H c;ow TOW 

20 59 N 10 7 45 E 23 0 fl 

ELE MENT HR JA N FEB '°'AR APR MAY JIJH JUL AU Ci ~EP OC I HOV DEC ANN YR 

TEMPERATUR E <• F> 
EXTRE ME MAK, 80 84 84 88 9) 9b 95 95 95 91 87 8', 96 10 
MEA N MAX, 65 65 68 75 8) 87 87 86 86 82 75 67 77 10 
MEAN MIN, 57 58 6 l 67 n 79 80 78 78 H 68 60 70 10 
EXTRCM E MIN, 44 41 46 ss 59 67 72 68 67 58 Sl 47 41 10 

PR E( IP I TAT I ON < IN,> 
MON THLY MAX, 3, 0 3,1 4 , 0 8, 3 10 ,7 2l ,l 2 ~. 9 ZS , b 15, l 14,4 7, 5 1, 7 14,9 II 
MONTHLY MEAN I • ~ ,o l, ~ 2. !- lj. ~ 8, 7 ll , l lb,4 10. • 6,l l, 9 ,6 68,0 11 
MONTHLY MIN, , 0 ,] • 2 2 ,S ·~. 8 h4 11, 6 l ,4 , S , 0 H,S II 
24HR MAX, I, 6 l , S 7. . t lo I 4,0 S, 2 l l , S 6, S ~.s 7, 4 2,9 ,6 1) , 5 II 

M': ~ti NU'l~I-R OF DA V~ WITH 
PR ECIP IT ATIO N s s 7 8 10 I 2 16 I ~ Q 6 104 11 

TOTAL CLOUD COVER C4 NA .. NA NA NA 4 I I I• I l 10 I 
s_ltJ v & VS BY~l-J/2Ml07 2 .. 2 (l 0 s 5 s s 10 I 

10 4 ) ) 4 I l .. 3 0 6 9 11 1 
13 6 4 ) s 3 2 4 3 z 3 10 JO 1 

LOW {LOUD COV ER o .. z NA 4 NA 6 NA 14 l 0 18 19 lb I " 1 
il/\ 0 V5BY l 2- 1l 2MI 0 7 z 7 4 s 2 I 7 l S 11 11 17 I l 11 1 

10 t, 3 6 s 10 16 I 7 7 l b IS 14 I 7 1 
13 8 s 4 Q 1 19 }0 l 3 19 I• 12 16 I 

5FC WND ~l7n~ Ot ' IP NA NA >j,l N,I N,\ N.1 Nol N,, N,\ z <l 
& NO PREC IP 07 s 3 9 l 0 I 4 I 1 .. s 9 l 

10 8 4 4 6 0 0 l l 6 b .. 8 l 
I) 3 s s l 3 l l 3 l J 4 l 

CIC. ~JOOO F 1 04 17 NA NA NA >jA NA NA N•' >j A N• NA 11 <I 
VSflY ~2-1 12 ' ' I 07 8 9 I 3 13 } 0 N,\ 16 I 1 IS IS 18 9 l 
(, WN !' $.I OK IS 10 8 9 12 10 n l3 n 18 I 3 I 3 ll I 0 l 

I 3 18 I Z I 3 I 7 }b l 7 n ll 16 21 n 16 I 
SF C WN t) 4-l l1KI ( 04 N,'. N/, NA NA NA NA NA NA NA NA NI, 1 <l 
IFMP 33-89°F 0 1 14 l 3 12 I 1 14 I 8 l 3 8 II 10 JO 10 I 
i NO PR EC I P 10 I) 10 11 10 11 16 17 l 4 10 I I IS Q I 

13 IJ 14 1 12 JS 10 2 7 b 14 lb lb I 

TfllMINh Wf' A IH fR <I > 
Cf l LI N~<700• T,A /O 04 
VI S IU ILI TY <l - l/4MI, 07 37 , 8 4 l, 7 18, 9 )2 ,l 2S , 9 ~. o 5,4 7,4 1,6 8,0 5,9 17,8 

10 27 .8 25 , 9 ll , 8 ~5.5 ••o 7, I , O 8 , 1 lb, O S, 6 1, 8 I 0, 1 

l3 8, 6 12 , 5 14, 0 18, 5 2 , 9 7 , e ," . 4 Q, S , 0 7,4 1, . 14,1 
Cf. IL IN•,,!I OU0fT , 4Nf) 04 
VI ~ IBIL I ,v ,1-1n1o11. 07 53.J ~o .o 78 • '• 6 (' , "'J 6),0 90,0 94,6 88, 9 85 , 7 B• , O 9 4, J 80, 0 

10 63 , Q ~5, 6 72 , 2 ~o. o 06,Q 9~,1 100, 0 ~1 . 0 16, 0 ,8,9 Q] • l 8b , 2 
l 3 80 , ') 1~ ,o ~1.• "'P7, 8 ?4 , l q4,4 'l'- , 1 QQ , ~ ,R,Q Q}, 6 ~A, 9 87,9 

CE IL IN G>501' 01 T, A"l i\ 04 
VIS IRI LTlv >5 MI, 0 1 13,3 13 , ? 16, 2 14 , 3 22 , Z 60 , 0 72,Q 1<,, 0 71 ,4 b0 ,0 70, 5 "4,3 

I 0 I l , ' 14,8 ll , • ?Z , 1 44 .o 64 , ) 7Q ,4 Sl , I b•,0 11,8 73 , l 58 , 5 
l3 40 , Q I~, 7 2 1o 0 2~ , b 57,8 8~,4 8 7, 7 7 I, 4 70, l 8 I•• 5Q , 2 S<, • • 

- 75 -
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CLIMATIC BRIEF "8838 MON CAY 

21 31 N 107 58 E 33 FT 

HR JAN FEB MAR APA MAY JUN JUL AUG SEP OCT NOV DEC ANN YR 

ElEMENT TEMPtRATUA[ <•F> 
EXTREME MAX. 12 86 95 93 100 99 102 100 102 91 92 89 102 45 MEAN MAXe 67 67 71 71 86 89 89 89 89 15 71 71 80 0 MEAN 60 61 66 73 81 83 84 ., 82 71 70 64 74 3J MEAN MIN. 54 S6 61 68 74 77 71 71 n 69 62 56 67 45 EXTREME MINe 36 ltl lt4 "9 S8 66 68 69 61 Sl 37 H 36 0 

PAECIPITAT ION <IN•> 
MONTHLY MAXe S,7 6e5 10e6 l3e9 26,7 39e2 46e9 0.9 29e3 l9el lie! 5.2 162,2 42 MONTHLY MEAN le5 2.3 3.0 3,8 12.0 18e7 23e6 22.s n.1 1. ~ 1.2 le6 112•6 42 MONTHLY MINe ,0 ,I .3 ,2 1.1 6el 3ol 4el 1.1 • .o .o 61.2 42 24HR MAX. 2.2 3,5 3,0 3,0 13, 7 II e9 1s.2 1.1 10.1 10.9 ,.1 4.4 u.2 42 

MEAN NUMBER OF DAYS WITH 
PRECIPITATIO'I I) 12 14 13 16 18 20 20 14 9 8 8 162 42 THUNOE~STOAM 0 • 2 4 II 8 11 16 10 2 0 0 64 ) FOG 06 3 3 5 4 1 1 • • • l 1 2 21 • 13 I • I 1 0 • • 0 0 0 • • 4 9 IOTAL CLOUD COVER 01 9 5 5 1 II 5 7 10 • 15 9 I 3 il/10 6 V58V~2-l/2MICI" NA NA 3 6 I 10 5 8 NA NA NA NA <l 07 5 2 3 3 2 2 2 4 6 8 6 8 6 10 .. 2 3 3 I 2 l I 5 10 1 10 3 13 9 4 3 5 2 2 2 3 " 9 9 10 1 16 5 " " lo 3 3 2 3 4 9 II 9 2 19 11 8 5 8 9 3 2 2 8 18 13 12 4 22 12 8 8 7 13 6 8 11 10 18 1.-. 14 2 LOW CLOUD COVER 01 6 5 5 6 10 9 12 13 12 18 12 II 3 ~3/lU VSBY ~2-l/2MI 04 8 NA 2 9 NA NA NA 10 NA 21 10 6 <I 07 2 2 5 5 8 7 11 9 9 7 9 6 10 " 2 4 4 5 5 8 7 10 13 9 13 3 

13 8 6 ' 6 8 1 7 10 II 16 11 11 1 16 4 5 5 7 10 II 12 11 11 16 13 15 2 19 Cl 8 1 II 16 14 14 13 13 20 16 15 4 22 13 9 8 10 16 12 15 18 13 u 16 15 2 SFC WN O ~17KTS 01 • 0 • • l • • • 0 • l 1 3 6 NO PRECIP 04 NA NA 0 0 0 0 0 NA NA NA NA <l 07 1 • 0 • I • • 0 • • • 1 6 10 0 0 • 0 1 • 2 I • • • 0 3 13 • 0 0 1 1 • 1 I 1 • 0 • 6 16 NA 2 I I I 1 I I 1 0 NA NA 1 19 0 0 • 1 0 I • 0 I 0 • 0 4 22 0 0 0 0 0 0 I 0 0 0 0 0 2 CIG ~IOOOFT 01 28 26 ,!8 29 29 28 30 30 29 30 29 29 3 VSUV ~2-l/2MI 04 NA NA 30 28 31 29 30 30 NA NA NA NA <1 (, WNO ~lOKTS 07 24 23 24 23 27 27 28 29 28 28 27 27 6 10 25 n 24 23 27 26 26 26 26 28 28 29 3 13 27 25 26 25 26 26 25 27 28 27 28 21 6 16 NA 20 2S 23 27 26 26 27 26 23 NA NA l 19 29 27 29 29 31 29 30 30 28 30 29 30 4 22 30 28 31 29 31 30 JI 31 29 31 30 29 2 SFC WNO 4-JO~TS 01 6 5 3 3 2 3 2 3 3 2 7 5 3 TEMP 33-89°r 04 NA NA 6 5 2 " 3 6 NA NA NA NA <1 6 NO PRECIP 07 5 5 " 3 5 6 5 3 5 5 8 6 6 10 13 II 9 9 13 9 10 7 11 18 16 16 3 13 16 14 14 13 18 12 10 8 13 16 21 17 6 16 NA 12 16 13 18 II 12 8 11 18 NA NA I 19 7 3 5 6 6 4 6 5 ,. 2 .. 5 4 22 7 6 4 3 6 5 2 3 2 3 5 3 2 
RELATIVE HUMIDITY <I> 

MEAN 80 85 84 86 85 85 86 85 81 75 76 78 12 11 MEAN MIN, 11 27 19 21 31 38 38 37 24 21 II 1 1 II 

WINO <16PTS 6 KNOTS> 
PREVAILING DIRECTION Nf NF NE NE SE SE SE NE NE HE NE NE NE ,, 
MEAN SPEED 7 7 10 10 8 7 1 7 9 9 13 7 8 NA 

TERMINAL WEATHER <I> 
CEILING<TOOFTeA/0 01 ,u.o lleO 6.9 1.5 1.1 5.2 .o .o .o le4 le6 4e0 3 Yl5181LITY<l-l/4MI. 07 11.5 10.3 17.5 12.2 4 .4 4.3 2.3 2.9 2.1 5.3 2.0 5e5 9 10 9.3 12•5 9.6 9e8 3.9 1.0 le2 1.2 3.0 4el 1.2 1.0 6 13 4e2 4. 3 9.8 7. 7 4.5 2.1 5.0 5e6 3.0 3.1 2.5 4e0 9 II., 37.5 Tel 1.9 9.2 1.0 .o .o 3,4 9e4 4.9 l4e3 5.9 5 19 5.0 1 • I 3.0 .o .o .9 2•2 l•I 2.0 3.o 1.0 2.9 6 22 3o8 le9 .o .o .o 1.9 .o .o .o .o ,0 1.9 2 CEILING~lOOOFT. 4NO 01 86e8 94.0 93ol 94.0 98.3 9,.., 98e4 98e4 100.0 97el 98.4 96e0 3 VISIBILITY~2-l/2MI, 07 75.2 eo.o 14o1 74.8 89.7 92.9 93.0 92.8 95,3 91,0 92.6 89,7 6 l') 79.6 78. I 7908 79, 3 93.4 90.7 97,7 91,3 97,0 94,9 94e0 95,0 3 13 90,2 89,6 91.4 u. 7 93.9 94e3 90,7 89,6 95,6 94el 95,8 91.9 7 16 56e3 75,0 a1 . 1, 79.6 83o7 97.4 91•• 86.2 90e6 90,5 85o7 ... 2 2 19 9i,.1 97.9 94ol 100.0 98ol 99el 97e8 98.9 97,1 97,0 98,0 97,l 4 22 96,2 98el 10000 96o2 IOOoO 98 o I 100.0 100,0 100 . 0 100,0 100,0 92,2 2 CEIL HIG~5000F T, AND 01 22,0 16,0 1s.5 23,9 48.4 0.3 5006 59,0 54 , 7 62•2 50o0 36,0 3 VISIBILITY >5MI. 07 16•4 10. 3 IOo 2 11. 3 22.7 33.5 39•6 43,lo 41,1 o.e 3le6 25,4 6 10 16,7 a.3 17.6 19.4 26o2 37.2 50.1 44. 8 46,9 52,0 45e3 47,0 3 13 27.3 29,5 1306 22,4 ,.., o8 49.2 54,2 52,0 54.8 60e6 44,l 47,o 7 16 25,2 21.3 26.4 22 ... 58,2 71,0 11.2 61,9 62.7 61,9 57.1 ~2,9 2 19 28,7 31.6 23.8 42.2 60el 62,3 65,6 66.7 62,8 69,6 61,2 47, I 4 22 31.4 30.8 31.6 37.a 71 ,9 53,9 7306 70e4 53,l 62,6 60.0 53,0 2 

MI SCELLIINEOUS 
MEAN PAESSo-MSL<NBS> 1020 1017 1014 1011 1007 1004 1002 1003 1008 1014 1018 1019 1012 u ME~N CLOUOINESS<I> 77 87 87 83 75 79 76 74 65 56 60 65 73 34 -76 -
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CLIMATIC IRIEF 48840 THANH HOA 

19 ... N 105 47 E 16 FT 

ELEMENT HR JAN FEIi MAR APR MAY JUN JUL AUG SEP OCT NOV DEC ANN YA 

TEMPERATURE <•F> 
EXTREME MAX• 91 96 102 107 107 106 101 107 101 99 95 19 108 ,11 

MEAN MAX• 10 10 711 12 90 93 92 91 .. 14 71 73 12 "' 
MF.AN 611 611 61 75 12 15 85 "' 12 77 71 66 75 ]] 

MEAN MIN• 58 59 6] 69 75 71 71 77 75 10 65 60 69 "' EXTREME MIN. 112 "' ... 53 59 67 61 66 61 56 411 "" 42 ]4 

PRECIPITATION <IN•> 
MONTtil.Y MAX. 5.6 11. I ... 1 5.3 23.4 16•6 19.7 11.9 15.o 36.0 11.0 2.1 109.4 ,4 

MONTHLY MEAN I.I I• 3 1-6 2.0 6.6 6•6 e.1 10.i 15.2 9.0 2.9 1.1 66•1 34 

MONTHLY MIN• • .3 .5 .2 2.2 .1 2.1 • 9 t,; • • I • 41.9 34 

24HR MAX• 3.3 1.5 3.8 2.4 8.5 6•1 a.2 "•6 13.1 1.2 1.0 13.1 34 

MEAN NU1148EII OF DAYS WITH 
PR£CIPITATION 8 12 13 11 11 10 13 14 15 10 I 1 132 31o 

THUNDERS TORM 0 1 2 5 12 12 15 16 II 3 w w 77 3 
FOG 06 5 5 6 3 1 • 0 1 3 II 2 30 I 

13 0 • 1 0 0 0 • 0 0 0 0 • I 9 

TOTAL CLOUD COVER 01 7 5 4 6 10 6 10 8 I 16 9 10 3 
;S l l 10 r, VS8Y~2-l/2Ml04 NA NA 3 4 12 10 7 9 NA NA NA NA <1 

07 5 2 I 2 2 2 2 2 2 6 5 7 4 
10 7 ' 0 4 II 3 3 2 I 5 5 I 2 
13 7 5 3 .. 5 2 3 2 2 2 .. 5 II 
16 NA NA 2 6 II 5 3 0 NA NA NA NA <1 
19 12 I .. 6 7 5 ,. 3 7 11 u 15 II 
22 9 4 4 8 I] 10 16 12 10 19 12 16 2 

LOW CLOUD COVER 01 5 4 3 6 12 I) 16 13 12 15 11 13 3 
$3110 VSBY 22•1/2MI 011 NA NA NA NA 31 15 21 NA' NA NA NA 16 <1 

07 .. 2 I 4 10 10 h 10 1 10 1 9 4 
10 6 4 I 4 11 II 15 Cj 5 8 1 10 2 
13 7 6 3 6 14 12 13 12 6 7 6 1 4 

16 NA NA ,. 2 NA NA NA 16 10 NA 31 NA <I 
19 10 '1 ,. 8 12 16 16 lit 12 19 16 16 .. 
22 8 5 4 8 II 15 23 I 7 14 u, lit 16 2 

Sf'C WNO ~llUS 01 0 0 • 1 1 0 • 0 I • 3 
r. NO PRECIP 04 ru NA NA 0 0 0 0 0 NA NA NA NA <I 

07 0 I 1 0 I 0 0 0 I I .. 
10 0 0 0 I 1 1 0 0 I I 0 0 2 
13 I 0 I • I 0 I I I 0 4 

16 NA NA NA I 0 0 0 0 NA NA NA NA <I 
19 I 0 I • 0 0 I • I 0 • • .. 
22 0 0 0 0 I 0 0 0 I I I 0 2 

CIG 2,IOOOFT 01 31 26 27 29 28 21 29 30 29 30 21 30 3 
VSBY ~2-1/2141 o .. NA NA NA 29 29 30 30 31 NA NA NA NA <I 
r, WNO ilOKTS 01 31 24 12 27 ,o 29 30 30 28 30 21 21 4 

10 31 27 29 29 31 30 31 30 21 31 29 31 2 
13 30 26 29 29 30 29 30 30 29 30 21 30 4 
16 NA NA NA 27 ,1 30 31 31 NA fjA NA NA <I 
19 31 27 27 29 30 29 30 30 29 30 30 30 4 
22 31 n 29 )0 ,o 29 31 31 28 31 30 31 2 

Sf'C Wfj0 II• 1 OKT S 01 2 I I 2 2 4 2 2 2 2 I 4 3 
TEMP 33•19•F 04 NA PIA PIA 3 I 4 I 0 PIA N~ PIA N .. <1 
r, NO PRC:CIP 07 3 I I 2 I 2 I 2 2 I .. 3 .. 

10 5 I 0 3 3 3 I l 3 .. 1 3 2 
13 6 4 3 9 9 .. .. l 7 6 7 6 .. 
16 NA NA NA 8 7 9 0 2 NA NA NA NA <I 
19 2 4 .. 5 6 5 .. 2 2 1 2 2 .. 
n 2 I I 4 5 .. 3 I 2 I I 1 2 

Rt LAT I Vf. HUM IO I TY < I> 
MEAN 85 89 89 88 86 81 82 h 87 ., 14 811 85 11 
MEAN MIN• 20 15 27 9 27 )3 31o 3S "' ZS 25 22 9 11 

WIN'.) <16PTS C. KNOTS> 
PREVAILING OIR(CTION Ni: Hf NE St SE s SW NW NNW NW NE NE NE " MEAN SPEED 12 15 8 I 1 I 10 I .. 6 11 12 9 NA 

TERMINAL WEATHER <I> 
CEILING<lOOFT.A/0 01 ,o 1.a 1.6 11. 2 .o .o ... 3 3. 9 .o 2.9 1 ... 1.6 3 
VIS181LITY<l•l/4MI. 01 .o ,,. 3 9,5 1 • 1 1.1 2.2 .o .o 1 • 1 2.9 7.4 .. 

10 .C' • o .(.I .(I .(I .o .n .n .o .n .o 1.1 2 
13 h4 .o 1.2 .C' .n 1.1 .n .n .o .n 1.2 .o II 
19 .o .o 2. I .o 2.1 1.0 .(I t.1 .o 2.C' .o .9 II 
22 .o .o .o 1.e .o 1.9 .o .o .o .(I .o .o 2 

CEILINJ~IOOOFT. ANO 01100.0 94. 1 117, 5 95.8 91.4 97.4 9~.7 911•1 100.0 95.7 95.1 96.7 , 
VIS18ILITY~2-l/~MI. 01100.0 911.2 10.5 95.5 95.7 97.11 96•1 91.1 92.0 95. 1 96.0 90.9 II 

10100.c ,,. ... 9".5 97.6 100.0 100.0 too.C' 9a.o 9".(.I 100.C' 99.o 91.2 2 
13 96.6 95.11 91.6 98.9 98.9 9,,.1 H•8 100•0 100.0 100.0 98.8 100.0 .. 
19100.C 911.3 91.e 97.8 96.9 91.0 99.(1 96.1 98.9 91.0 100.0 99.1 ,. 
22100,C 911.4 93.0 98.2 911.2 96.2 100.0 100.0 96.2 100.0 100.0 91.1 2 

CEILING~5000FT. ANO 01 22., 19•4 10.9 35.2 50.2 51.3 12.1 56.5 46.5 55.7 111.1 411•1 ' VISIBILITY >5MI. 07 l3•1t e.5 ... 4 13.6 40.4 46•2 60•3 42•6 33.2 111-2 2 .... 31.3 .. 
10 21.0 16•8 1.2 19.0 111.0 11 ... 1 6lo•6 114•0 3".0 3".0 ,a.11 "'•5 2 
13 29•1 29.7 19.2 21.0 57.6 61•1 66•6 55.2 35.2 26•5 30.5 n.5 II 
19 l! •2 3t.ll 17.6 36.3 116.I 64•6 66•11 65.3 51.1 n.o 59.0 59.11 II 
22 28.c 18•6 14.l ,o ... 60.8 56•6 10.c 12.3 58.5 n.s 53.4 51.1 2 

Ml SCELLANEOUS 
HEAN PRESS.-114SL<M85> 1019 1016 101 .. 1012 1001, 1003 1001 1003 1001 1013 1016 1017 1011 12 
MEAN CLOUOINESS<I> 77 86 H 74 69 71 73 15 69 62 10 72 1 .. "' -77 -
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CLIMATIC BRIEF 
'o8841t CUA RAO 

19 17 N 104 25 [ 420 FT 
ELEMENT HR JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC ANN YR 

PR:CIPITATION <IN,> NONTHLY MAX, ,9 lt,8 3,4 7,0 17,lo 10,3 24,3 19,3 22,6 11,4 9,6 2,1 108,9 12 
NONTriL Y MEAN .2 1,4 1. 8 ... o 8,2 5,5 9,9 7,9 13,0 ... 3 2,0 .1 5t,e 12 
MONTHLY MIN, .o • ,2 ,5 2,6 1,2 5,6 1,8 3,8 • I .2 .o 38,5 12 
24HR MAX, ,5 I, 7 2 ... 2.J 3,0 3,3 2., 3,3 5,0 3,5 3,0 1.1 5,0 12 

MEAN NUMl:IER OF DAYS 111 TH PRECIPITATION 2 .. 5 9 13 10 15 12 16 10 5 2 103 12 
TOTAL CLOUD COVER 05 NA 0 I .. 4 I 2 I 2 I 0 I 
S3/IU & VSBY22-l/2Ml07 0 I I 3 2 0 l I 2 • 2 • 2 13 .. 6 10 9 3 3 2 I • • 5 5 2 
LOIi CLUUD COVER 05 NA NA I It 6 6 5 4 3 3 7 NA I 
i3/J O VSBY ~2-l/2MI 07 NA I • 6 8 11 9 5 It 2 " 5 2 13 5 6 1" 18 18 21 21 15 21 20 10 12 2 
SFC IIND 217KTS 05 NA 0 0 I 0 0 0 0 0 0 0 0 I 
& NO PREC IP 07 0 0 I 0 0 0 0 0 0 0 0 0 2 

13 I 0 0 0 0 0 0 0 0 • 0 0 2 
CIG >I VO OFT 05 l'IA 7 l l 14 l O 20 18 16 7 12 10 3 I 
VSBY->2-l/2MI 07 4 10 12 I 7 16 21 2l I & 12 8 8 11 2 
& 11111D-ii OKTS 13 28 25 28 27 29 29 28 26 27 27 25 28 2 SF"C IINO "-IOKTS 05 3 3 2 7 4 2 3 2 I I 0 I 
TEMP 33-89°1'" 07 5 3 2 I 2 2 2 • 2 5 I 3 2 
& NO PH ECIP 13 22 14 II 9 8 I 4 2 .. 12 H 14 2 

TERMINAL i;EATH[R <I> CE ILING< 700FT,A/O 05 N-. 16,7 18,6 10,9 1 ,0 6, 5 7,0 16,0 24,3 llt,9 9,4 It• 2 2 
VI SIBILITY<l-1/ltMI, 07 I I> , 1 I"• 1 21 , 3 15, 5 1, 3 ~.7 1. 7 6,9 17,8 14,6 26,8 18,2 2 

13 , () . o . o 5, ') I, 7 ! . a 1,7 , o 2,8 , O 1,4 ,O 2 
CE ILIN G2 1000F"T, AND 05 IIIA 21> ,2 Jlt , 9 .. 9,1 64, 9 6 7,4 c:, 7. 9 52, 0 11 ,6 38, 3 l 4,4 9,3 I 
VI SIBILITY22-l/2MI, 07 11, 3 37,5 41,0 55,2 52 , 5 68,3 II, 2 5b, r, 41,1 2 .. ,4 26, 8 37, 7 2 

13 98,4 96 ,4 96,7 91,7 94 ,9 98 , 2 91,J 86,4 QO ,I 93,9 85, 7 96 ,I 2 
CE ILING~5000FT, AND 05 NA 2 ,4 2,3 12, 7 1',9 J7 , 0 /1 , I 14,0 10,8 .o 6,3 , O I 
VI SI BILITY >5M I, 07 1,6 ,O 1,6 17, 3 21, 3 38.l J2, 2 22,4 16,5 2,4 7,0 2,6 2 

I 3 28 , 2 7~ ,8 lo5, 9 68,~ 72, 9 7~ •• 8 1, 6 72 • 9 11 , 5 74,4 40 , 0 48,6 2 

CLIMATIC BR IEF TIEN TR I 

18 16 N 106 07 E 10 FT 
ELEMENT HR JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC ANN YR 

PRECIPITATION <IN,> MONTHLY MAX, 2,6 5,0 5, I 5, 0 12,7 18,8 21o ,6 17,0 8,8 8,3 3,7 4,0 91,1 10 MONTHLY HEAN 7,2 lt,4 2,3 2,9 3,lt 3,6 7,8 5 ,6 27,5 21,7 17,0 8,8 112.2 lit MONTHLY MIN, • • ,0 ,I lt,6 5,7 7,2 3,3 1,5 ,O ,O .o 35 ,9 10 24HR MAX, , 9 ) ,3 1,2 2,2 5,6 6,9 6,lt 4,6 3,3 2,4 1,6 1,3 6,9 10 
MEAN NUMBER OF DAYS WI TH PRECIPI TATION 15 13 II 8 8 5 9 7 15 14 lt 13 134 14 
REL ATIVE HUMIDITY <I> MEAIII 82 82 81 81 82 84 86 85 85 75 82 76 82 3 MEAN HIN, 31 28 28 3) 26 49 50 34 26 17 24 18 17 3 
MI SC ELLANEOUS MEAN CLOUDINESS<I> 81 85 78 86 73 73 75 71 64 51 74 59 73 4 

- 78 -



CLIMATI C BR I EF 48845 VJNH 

18 40 N IOS 40 20 F 

ELEM£ NT HR JAN FEB MAR APR MAY JUN JUL AUCi : EP OCT NOV DEC ANN YR 

TE MPERAT URE <°F> 
EXTREME MAX, 95 96 102 104 106 108 106 103 103 99 97 89 108 34 MEAN MAX, 70 70 H 83 90 94 94 93 87 83 71 72 81 34 MEAN 64 65 69 77 83 86 86 85 81 71 71 67 76 33 MfAN MIN, 59 6 1 64 70 75 78 78 78 75 71 66 62 70 34 EXTREME MIN, 39 45 50 53 59 69 72 66 63 59 40 40 39 34 

PRECIPITATION <IN,> 
MONTHLY MAX, 5, 5 4,3 4,6 4,8 16,4 12.J 21,7 16,3 4 3, I 37,0 18,2 7,9 105,2 3• MONTHLY MEAN 2, 2 I ,8 1,9 2.• 5,1 4,7 6,1 6,0 16,5 13 , 7 7,5 3,1 71,0 31t MONTHLY MIN, ,4 • 2 , 2 ... ,8 ,2 • 2 , 7 3,8 1,9 , 4 • I 38,9 34 24HR MAX, ? , 3 2 , 1 3,5 3,0 7,6 6, I 10, 4 6, I Jq, I 15,7 8,0 4,7 19.! 31t 

'4 EAN NUMt!ER OF DAY S WI TH 
PREC JP! TAT ION 12 12 12 9 10 7 9 9 14 14 13 12 133 31t THUNOER !.TORM I 4 9 5 14 7 6 11 10 4 0 0 71 3 FOCi 06 5 4 6 4 0 I I I 3 3 28 8 13 I 0 0 0 0 0 0 • 2 9 TOTAL CLOUD COVER 0 1 8 4 4 12 5 9 5 3 9 6 11 3 S3/l0 I, VS BY,?_2-l/2Ml04 NA NA 4 6 12 7 I 3 2 NA NA NA NA <I 07 3 I I 3 2 2 4 5 2 4 2 .. 3 10 4 2 2 ) 2 3 6 4 2 5 2 6 2 13 b ) 4 7 b ) 4 3 2 3 2 5 3 16 NA NA 4 5 2 4 b 0 NA NA NA NA <I 19 8 6 b 8 4 2 4 I ) 9 9 JO 3 22 7 6 4 9 JO 4 8 5 5 16 9 10 2 LOW CLOUD COV(R OJ 4 3 3 12 19 ib 21 19 8 9 8 16 3 S3 / I U VSBY i?.2-l/2MI 04 N A NA NA 'IA 15 21 23 NA NA NA NA <l 07 I I 7 4 15 I 7 22 I 7 7 6 .. 8 3 I U b 4 2 3 17 17 23 20 10 6 5 7 2 13 4 8 4 II I 8 17 16 15 8 9 6 13 3 16 NA NA 16 I 2 11 20 JI NA NA 11 NA NA <I 1q 7 7 5 I 3 18 20 71 18 10 18 II I 3 3 22 7 6 5 10 22 19 n I 8 II 16 12 12 2 SF( WN O ~J7KT S 0 I 0 • I 0 3 & NO PRE( IP 04 NA N~ 0 0 0 0 0 0 NA NA NA NA <I 07 0 I 0 I 0 I I 0 0 0 • 4 I 0 NA NA NA I 0 0 1 0 0 0 0 0 2 13 0 (, 0 0 I 0 0 0 • 3 16 NA NA 0 2 0 0 0 0 NA NA NA NA <I 19 0 0 0 1 0 0 0 0 0 3 n 0 0 0 0 0 0 0 0 I 0 0 0 2 CIG ~1 .; uoFT 0 1 29 24 27 27 30 29 30 30 28 30 28 28 3 VSBY >2- l /2M I 04 NA NA 30 28 31 30 31 31 NA NA NA NA <I & WNO-~IOKT S 0 7 n 1 7 18 20 JO 29 29 29 26 28 26 25 4 10 28 22 26 28 30 29 30 30 29 31 29 28 2 I 3 zq 75 l 8 28 31 29 30 30 28 28 27 28 3 16 NA NA 30 27 29 29 31 30 NA NA NA NA <I 19 29 24 l7 29 30 30 27 2q 21 30 28 29 3 22 28 23 25 28 30 JO 31 31 29 31 30 30 2 SFC WN O 4-1 OKT S 0 1 1 I 1 I I 4 5 I 2 2 3 2 3 TEMP 31 -89°F 04 NA NA 0 0 I 3 II 3 NA NA NA NA <I & NO PRE CIP 07 2 I I I 2 6 2 I 2 0 2 4 10 5 1 2 3 I 3 5 2 I 6 3 4 2 13 R 5 6 10 7 4 2 3 4 9 8 8 3 16 NA NA 10 7 I 5 6 2 5 NA NA NA NA <I 19 4 2 5 6 8 6 9 5 I 3 • 4 3 22 l I 2 2 2 I 2 2 2 

RELATIVE HUMI OI TY <I > 
MEAN 90 9 1 91 88 83 74 75 78 86 81, 87 87 85 10 MEAN MIN, 20 I 7 31 28 21 23 27 19 33 15 27 32 15 10 

WIND <16PTS & KNOT S> PR E VAi LI NG DIRECTION NE N( N NE E SW 5W SW SW SW l'jW NE SW 33 PR EVAILING S?E[O 06 5 7 10 5 4 5 5 3 3 3 5 3 5 33 13 7 10 1' 8 8 12 14 12 8 8 8 7 9 33 ME,_N SPEED 16 16 6 6 5 8 10 8 4 8 II 15 9 NA 
TERM! NAL WEATHER <I> 

CEILIN<i<700FT,A/O 01 ,0 9 . 3 ,O 8, 0 .o 2,2 4. 3 ,O , o ,0 3,0 4,8 3 VI:' 1 Blll TY<l -l /4MI, 07 6.6 20.0 22.9 13, 2 ,0 ,O ,O ,o 7 , 0 6,8 10,7 13,2 3 10 1, 9 7,7 3,8 , O ,O 1, 9 2. I ,o 4,0 ,O ,O 3,6 2 13 , 0 ,0 , O , 0 ,0 ,0 , O 2,9 ,o ,O ,o 2,6 3 19 ,0 9,3 3, 2 I, 5 ,0 ,0 3,3 3,3 1,8 ,0 1,7 3,3 3 22 .o 7,4 S,6 1, 8 3 ,6 , 0 ,O ,O 2,0 ,0 ,0 ,0 2 C£1LING~IOOOFT, ANO 01 95, I 88,9 95,0 92,0 96,4 95,6 93,5 100,0 96,2 100,0 90,9 95,2 3 VISIBILITY22-l/2MI, 07 85,5 62,7 49,4 77,6 98 ,7 96, 3 97,4 98,2 87,7 88,1 87,5 81,6 3 10 90,6 76, 9 84,9 95,3 98,0 98 ,1 97, 9 98, I 96, 0 100,0 98,0 89, 3 2 13 97,1 97,3 92,1 97,8 100.0 11\0, 0 96,9 97, l 90,9 95, 0 95,8 94,9 3 19 93,8 86, 0 84,1 96, 9 100 . 0 98,6 93 .4 <15, I 'lQ,9 98,3 98,3 95,1 3 22 92,0 83,3 79,6 94, 6 94 ,6 100,0 98,1 100, 0 98, 0 100, 0 100,0 98, 2 2 CEILING~5000FT, AND 01 7,3 11,2 15,0 50,0 75,0 68,8 73 ,9 76,5 53 ,7 55,7 36 ,2 52,4 3 VISIBILITY >5Ml, 07 13,1 4,0 6,4 19,6 70 ,9 70,4 79 , 5 65,4 42 ,2 25 , 2 21,6 30 , 2 3 10 24 , 5 I I ,4 18,9 21,0 66,0 75,5 79,2 75,5 ,,e , o 29 ,7 23, 6 39, 3 2 13 34,3 37,8 18,5 44,4 75,5 ' 3, 7 68,7 55 , 9 54, 6 30,0 33 , 3 43 ,6 3 19 28,7 31,7 22,3 49,2 7 2.4 76,1 75, 4 75 , 2 52 ,7 72 , 9 56.o ~2. 2 3 22 30,0 24 ,3 22,3 39,3 78,6 76,0 97,t 78,6 '•b• 9 68,9 51,9 57, 2 2 
Ml SCELLANEOUS 

MEAN PR£SS,-MSL<"IBS> 1019 1016 101• 1010 1007 1004 1002 1004 1008 1014 1017 1018 1011 12 MEAN CLOUOIN£SS<I> 84 87 84 74 71 70 73 74 77 76 83 83 78 ) 4 
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CLIMATIC BRIEF 1t88H HA TINH 

18 21 N 105 54 £ 1, FT 

ELEMENT HR JAN FEB MAR APII MAY JUN JUL AUG SEP OCT NOV DEC ANN YR 

PRECIPITAT ION <IN•> 
MONTHLY "CAN 3.9 3.0 2.1 1.6 11.3 11.3 a.o ,.1 21 • 3 211.1 H•5 ,.2 102.2 12 

MEAN NUMBER OF DAYS WITH 
PRECIPITATION 10 10 9 6 8 5 8 7 13 111 15 12 117 12 

TOTAL CLOUD COVER 01 11 5 ' 9 14 9 i1 8 5 12 9 7 ] 
13110 , VSBY2,2•1/2Ml04 NA NA 3 6 13 9 u ' NA NA NA NA <1 07 3 2 1 2 ] 2 ' 3 1 6 3 II 3 10 .. 3 2 II 3 2 6 3 2 4 3 6 2 

13 5 ] 3 8 6 2 ' 3 2 3 1 II ] 
16 NA NA 9 8 5 2 6 NA NA NA NA NA <1 19 8 7 7 8 8 3 6 2 3 13 9 9 3 22 8 7 6 10 12 7 1) 9 .. 12 9 10 2 LOIi CLOUO COVER 01 7 II 6 5 18 15 19 16 9 111 16 7 3 13/10 VS8Y ~2-l/2MI n11 NA NA NA 3 19 10 8 8 NA 10 NA NA <I 07 1 3 2 5 12 111 17 13 5 9 2 6 3 10 ~ 3 2 6 111 12 20 12 6 5 .. 6 2 13 .. " .. 8 14 15 19 11 7 6 6 6 , 
If• NA NA 8 .. 8 12 25 NA NA NA NA NA <1 19 5 6 5 12 15 1~ 18 13 6 16 10 9 3 
22 8 8 6 9 18 18 21 18 la 13 11 12 2 SFC IIND ~llKTS 01 I 0 0 • 0 () 0 • I • ,, • 3 f, NO PRECIP 011 NA NA 0 0 0 0 0 0 NA NA NA NA <1 07 0 0 0 0 • 0 I • 0 0 • I , 
10 I 0 0 0 0 0 0 0 0 0 2 I 2 13 I • 0 0 • 0 0 • 0 2 0 2 3 16 NA NA 0 0 0 0 0 NA NA NA NA <1 19 0 • • 0 • • 0 0 0 0 • 0 3 22 0 0 0 0 0 0 1 0 0 0 1 1 2 CIG ~IUOOFT 01 30 27 30 29 29 29 31 28 28 29 28 29 3 VSBY ~2-1 / 2flll 011 N4 NA 28 30 31 30 31 31 NA NA NA NA <1 r, IINO ~1 OKT S 07 28 25 27 27 31 30 30 31 29 30 26 28 3 10 29 25 31 29 31 29 31 30 29 30 27 30 2 13 30 26 30 30 30 30 31 31 29 29 21 28 3 16 NA NA 31 JO 30 29 31 31 NA ,.,. NA NA <1 19 30 27 l9 30 30 2Y 31 30 30 30 29 30 3 2l 30 27 31 30 31 29 31 30 30 28 30 31 2 SFC ijNQ 4•10KTS 01 4 3 2 2 2 2 3 z I 2 3 5 3 TEMP 3l-89 1 F 04 NA NA 3 I 1 6 5 0 NA NA NA NA <1 C, NO PRECIP 07 1 I I • l l 1 I 2 2 3 .. , 
10 q 3 3 1 1 2 2 2 .. 6 5 9 2 13 10 7 6 8 1 3 .. 3 6 9 8 • , 
16 NA NA 10 9 13 6 1 5 NA NA NA NA <I 19 l 1 2 3 3 2 .. .. 3 2 2 3 , 
n l I 0 2 I 2 3 I I I 2 2 

TERMINAL ijEATHER <I> 
CEILING<lOOFT.A/0 01 , 0 ,o lo 3 2,9 3.6 ,0 ,o 6•8 ,o 2,5 .o 2,7 3 VIS181LITY<l•l/4MI, 01 5.6 6,9 12.1 9, I ,0 ,o ,o ,o ,o 1,7 5,2 S.5 II 10 3o 7 .o .o ,0 .c 3,7 •<' ,o 2,2 .o 1.9 .o 2 13 2,'I ,,7 .o ,O 2.3 ,0 ,0 . o .o .o ,o 1 ... 3 19 1,6 .o 1,8 ,0 , ... 1,4 ,O .o ,O 1, 7 .o 1.1 3 22 J.8 1,9 .o , 0 .o ,O ,O 1.1 ,0 1, 9 ,o .o 2 CE1LING~10<'0FT, ANO 0IICIU. 0 100,0 9f,7 97.1 91>,lt 98,0 100.0 91,5 93,3 97,5 100,0 91,9 3 VISIBILITY~2- l/2MI, Cl 94,4 8 9 ,7 82,9 90, 9 98 , 6 100,0 100,0 100,0 98,3 96,6 89, 7 96,5 , 

10 92.,, B8, 5 1(10,0 '17. 7 100,0 96,3 :oo.o 100•0 97,8 96,5 96,2 100,0 1. 1' 97,J 92 ,6 100. 0 1<'0, 0 91.1 100.0 100.0 100,0 100,0 100.0 89,5 92,6 3 19 96.4 100, 0 96.4 100,0 98,6 98.6 98 ... 98.z 98.1 93.2 100.0 96,7 , 
22 96.2 96, 2 l l'0. o 100.0 I CIO. O ?e.1 1(10,0 96•6 100,0 92,6 100.0 100,0 2 CEILING~SOOOFT, AND 01 24 • I 21 • 7 I J • 3 23,5 69. I 64.7 66,1 62. 7 40,0 4h0 51.2 27,0 ' VISIBILITY >5MI, 07 7,4 12.0 6,6 18, 2 48,7 59,6 76,6 59.0 21 • 1 35,6 IZ.I 28,1 ' 10 16.8 13,4 10.1) 25,6 5 .. ,2 55.6 86,0 5o.o 30,5 31'6 19,2 27,3 2 13 14,6 z;:,2 I~. 3 n .1 6L' el 12. 1 84.0 56. 7 4"•" 38,l 31 • 7 22.2 ' 19 20.c 24•1 17,9 50.1 56,9 71,8 69•6 59•0 •2•6 61'1 41,l 36,7 3 22 30,8 2e.a 22.4 40.4 74, 1 7!.6 eo.o 69.o 49,9 55,5 111.1 0,6 2 
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CLIMATIC lltl[F 48141 DONG HOI 

17 29 II 106 J6 E z, FT 

(L[ll(IIT Hit JAIi HI MAit APII MAY JUN JUL AUG S[I' OCT NOV DEC ANN YR 

TEMPERATURE <•F> 
EXTREME MU• 94 " 103 106 IOI 107 106 107 106 99 95 u 101 46 
NEAii MAX• 72 73 11 14 '1 ,. ,. 

" .. ., 71 7J ., .. 
MUii 67 .. 71 71 ., 17 17 17 12 71 73 69 71 JJ 
NEAii 11111, ., •• 67 72 11 10 80 79 16 72 " 64 72 46 
EXTllfMf 11111, .. 46 H " 59 69 69 72 65 61 54 50 46 46 

PIIECIPITATIOII <IN,> 
MOIITHl Y MAX. 5.1 4.8 10.2 7.9 13,5 9,1 l5o7 21,3 44o3 Sl,2 21.5 14.2 1u.1 47 
MOIITHl Y MUii 2.5 lo5 l • 7 2,0 3,9 3.0 4ol 4o5 11., 20,l 14.0 5.3 79.9 34 
MOIITHl Y Mlllo ,2 ,2 •l .2 ., .o • • 3.2 1 •• 2., 04 59.2 47 
24HII MAXo 3.5 2.1 306 lo4 S,7 604 10•4 1,7 12,4 llo4 12,4 600 13.4 47 

MEAN NUMIER OF DAYS 111TH 
l'IIECII' ITATIOII 11 9 9 1 • 6 • 9 lS 16 16 13 125 47 

THUNOfllS TOIIM 0 l 6 4 lS s 4 6 9 3 0 53 3 
FOG o, 4 s 9 s l • 0 • • • l 26 9 

u • • l • • 0 0 • • • • • 3 9 
TOTAL CLOUD COVER 01 1 1 5 10 • 4 • s 3 10 1 • 3 
~/10 ' vsni2-112Mt04 4 3 4 1 9 2 11 1 2 8 6 2 l 

07 2 l 2 2 3 3 6 4 4 ,6 4 3 6 
10 3 2 2 • 2 s I 6 3 6 s 3 3 
u s 6 1 10 s 3 .. 4 4 1 1 s 6 
16 1 • • 10 6 5 1 4 6 6 9 3 3 
19 6 s 4 • 5 3 6 3 3 9 • 6 s 
22 6 s 3 • ' 4 12 11 .. 11 9 6 2 

LOW CLOUD COVER 01 • 6 4 14 20 17 22 20 13 13 10 11 3 
SJ/10 VSBY 22·1/llll 04 3 4 4 9 22 16 21 21 lS 12 9 2 I 

07 3 2 4 • 20 17 22 11 16 11 • 6 6 
10 4 4 5 14 23 II 24 20 16 II 9 6 3 
u I • 11 17 20 20 21 19 h IS 11 10 6 
16 11 10 10 IS 23 25 2S 21 II 12 13 6 3 
19 6 s 1 13 19 21 24 20 17 IS 9 8 s 
22 5 s 1 12 11 II 21 23 14 14 11 • 2 

s,c 11110 211us Cl I • • 0 • • 1 • 0 0 • 1 3 
6 110 PltEClP 04 1 l • • 0 I 4 I 0 2 3 4 2 

07 I I • • 1 1 I 1 1 I I I 6 
10 1 l 1 • 0 2 3 1 • I 2 2 3 
13 I l l • 1 2 1 I I l I 6 
16 1 l I I • 2 4 I ~ 2 2 1 2 
1' I I 2 I 2 I 1 1 • • I 2 6 

CIG i1000FT 01 29 25 26 21 30 29 29 30 28 29 27 27 3 
VSBY i2•1/2MI 04 23 lS 19 23 31 21 26 30 27 19 21 19 2 
, 11110 s,1ous 07 24 20 20 22 21 21 29 29 21 26 24 25 6 

10 24 20 20 24 29 27 27 21 28 27 n 2) 3 
13 ZS 2) 26 27 21 26 27 21 26 ZS 25 24 6 
16 25 21 20 ZS 27 25 24 25 25 21 23 12 2 
19 26 24 23 ZS 21 21 21 29 26 27 24 24 6 
22 30 2J 26 26 31 30 28 31 21 29 21 29 2 

SFC 11110 4•1011:TS 01 11 5 4 1 I s I 4 4 5 9 6 3 
TEMP U·H•F 04 9 6 5 4 4 5 10 5 3 5 I 10 2 
6 110 PRECIP 07 • 5 4 3 5 6 ' 6 3 5 7 1 6 

10 12 10 11 10 1 6 8 6 6 10 9 13 3 
13 17 14 17 16 12 7 6 6 11 14 16 16 6 .. 11, 12 lS 16 9 9 5 4 I • 10 10 2 
19 12 10 9 9 8 • 10 1 • 9 9 11 6 
22 13 s 11 6 3 5 10 4 2 • 8 6 2 

AELAT 1 VE HUMIDITY <I> 
MEAN 90 90 90 17 13 73 H 7S 16 86 H 7S 83 11 
MUN MIN, 31 27 26 21 36 33 27 30 37 34 31 45 <6 11 

WIND <lf>PTS 6 ~NOTS> 
PREVAILING DIRECTION NW NW NW " NE SW SW SW NE NW NW NW NW 33 

M[AII SPEED 12 15 4 I 6 • • • 3 10 12 13 9 NA 

TERMINAL WEATHER <I> 
CEILl116<700FToA/O 01 .o 3o7 lo9 4. s .o 1,9 3.3 2,8 ,0 2.9 3.2 1.0 3 
VISl~ILITY<l•l/4Mlo 04 12•" 27,3 21, 4 20.0 ,0 .o .o 306 ,o 10.0 ,o 12.s 4 

01 lo6 17,1 22.0 13.1 3,1 lo4 1.2 ,6 1,9 ,., 4ol 606 9 
10 600 13,0 9.1 9,4 1,3 2.0 .o 2,3 206 3o4 3. I 11.1 6 
u 9ol 5.3 s. 4 2.9 1,3 1,4 ,I 2,2 2.1 5,4 2,2 s.1 9 
16 2.1 1.1 1.1 5,9 1.1 .o .o .o .o 10.s 2.1 1.9 7 
19 4o3 4o3 1.9 , . 5 ,7 .1 .o .o 3o4 2,1 I• 9 5.3 9 
22 .o 600 7, 3 5.7 .u .o ,o 1,7 . o . o .o I ,9 2 

CEILIIIG21000F f o AND 01 96o2 ... 9 73.2 9',9 100.0 91•1 96,7 97o2 94,7 97ol 90 oS n.1 3 
VISIIILITY22·1/2Mlo 04 75.p 59, l 6601 12.1 100.0 100.0 100,0 96t4 100.0 13.3 17,5 11.1 I 

01 ., .. 70,4 6lo6 74,8 93,7 97,9 97,6 99.4 96,3 90.3 90,1 9lo5 6 
10 12.0 11.0 73.9 13,S 97,4 91.0 100.0 97.7 96ol 93,3 91,8 83.1 3 
u 11. I 17, I ft7,8 92 06 96,6 97,9 91,S 96,3 92.4 11.5 93,4 19. 7 6 
16 97.9 90,4 IJ4.:; 'II, 2 "'·" 91, 5 98,4 98 ,6 9F, ! 12.5 H,9 92.l 3 

9 11.0 99.2 13.6 92 ,l 99, 3 91,6 100,0 100,0 9~., 92o3 8608 19.5 5 
22 ,a.o 94,0 15,5 H,7 100.0 100.0 91,2 91, 3 96,1 91,3 96.4 96.3 2 

CEILING2soooFT. ANO 01 24o5 26,0 19.7 49.9 10.0 6105 7So0 II• 7 65,J 53 , I 44o5 4lo4 3 
04 1.0 15,9 S,4 12.1 12.0 53o9 72, 3 15, 7 10.0 49,8 40o0 , ... I 

VISIIILITY >5Mlo 01 i,.2 I lo9 12.1 25.l 73,0 73o9 83o5 11.3 6803 4906 37.3 25o0 6 
10 24.0 21.0 21 • I 55 ... 10.2 12.e 11.1 ... , 6803 52.7 l6o0 23 .2 3 
lJ ,e. 1 34,9 .. 4. I 59.5 es., 11.1 8506 11., 65.3 60.5 4408 39 06 6 
16 51,1 40o3 46o9 '106 92.7 19.1 98, .. , ... 3 n.5 5908 ss.5 50o0 3 
19 25.0 20.9 21. 2 47 •• n .o 13.1 14o4 79.3 69,8 51.1 41 • 5 l6o2 5 
22 2106 16,0 21.2 47,l 71 ., 7306 12 ... 8408 6 ... 7 56o9 45.5 33.3 2 

MISCELLANEOUS 
MEAN PRESSo•MSL<MIS> IOU 1016 1013 1010 1007 1005 1003 1004 1008 1013 1016 1017 1011 12 
MEAN CLOUOINESS<I> 78 78 77 64 57 60 .. 65 70 70 79 11 70 34 
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