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FOREWORD.

The Institute of Meteorology is a part of The National Academy of China (Academia
Sinica), which was created during the summer of 1927 by the National Government of China,
and was at first known as the Ministry of Education and Research. In the late autumn of the
same year, The Ministry of Education and Research was separated into two independent go-
vernmental boards; (1) The Ministry of Education, and (2) The National Academy of China.

Hourly observations of meteorological elements, 24 times a day, were made beginning
from the first of January, 1928, within the compound of the Ministry. Plan of establishing
a new meteorological Observatory at the summit of Pei-Chi-Ko was soon decided upon, and
the work on tearing down the old dilapidated Toaiest Temple and founding of a new obser-
vatory in its place started in June, 1928. Although the whole building did not finish until
the end of December, 1928, the offices were completed first, and were occupied on the first of
October ; hence during the last quarter of the year 1928 all the meteorological observations
were made at the new headquarter.

Previous to the establishment of our Institute, several organizations have kept mete-
orological records in Nanking at various times, The Japanese Consulate maintained a sta-
tion from October 1904 to D: ber 1919, with the interruption of two months, i.e. November
and December of 1911.

These records have been utilized in the two well-known publications of Zikawei Obser-
vatory, viz: “La Temperature en Chine” by Father Gautheir and “La Pluie en Chine” by
Father L. Froc. A discussion on the subject of “The Climate of Nanking during the Period of
1905-1921" by Coching Chu, then connected with National Southeastern University of Nank-
ing, was based mainly on these data.

Beginning from October, 1921, The Southeastern University also makes regular
datlty meteorological observations, at first once a day at 4 p.m., since 1924 twice a day at 9 a.
m, and 9 p.m. So far one annual report (1922) and forty-eight numbers of Monthly Weather
Bulleting (for the years 192426 and 1928) have been published. With the appearance of
the Monthly Meteorological Bulletin of our Institute, the University has discontinued its
publication, -

To the Freeman Observatory of University of Nanking, however, belongs the honor
of being the oldest meteorological station in this city. The latter University started to keep
meteorological records in 1895, but unfortunately the observations were not continuous. Since
July, 1928, a quarterly publication “Daily Meteorological Records” has been published. The
observations were made at 7 a.m, and 7 p.m.

In eomput!ng normals for temperatures, pressure and rainfall for Nanking, all three
available Bources have been utilized, but more weight being given to the data of Japanese Con-
sulate.

The appearance of this vol the first ber of our 1 Bulletins, has been
unduly delayed, owing to the considerable t of time d in puting the Cus-
toms Station data. The present volume consists of two parts:—(1) the mean values of var-
ious méteorological elements in Nanking observed during the year 1928, and a discussion there-
from; and (2) the Custom Station records for the same year.

. The Nanking data are not quite homogeneous as pointed out before, for the first nine
months observations were made in the compound of Ministry of Education and its vicinity at
an altitude of 10.5 meters above sea level; while the last quarter of the year the readings were
done at the newly constructed Pei-Chi-Ko Observatory, 67.9 meters above sea level and about
half kilometer to the north of the former site.




The pressure readings of Nanking have been reduced to the level of Pei-Chi-Ko through-
out the whole year in this publication. Many mistakes appeared in the Quarterly Bulletins,
have been corrected in the present computation, and hence some of the mean values do not
agree with those in the Quarterly. Hourly readings, day and night, were made thronghout
the year in Nanking, the want of reliable self-recording instruments rendered it necessary
for such a proceedure. With the arrival of self-registering instruments from abroad in the
later half of the year, the practice of hourly obseryation throughout the night has been discon-
tinued since January, 1929, only mean monthly and mean annual values are printed in this
volume, the hourly readings, having published in the Quarterly Bulletin, are not duplicated
here.

The cloudiness observed during the night hours are apt to be lower than what they
really are, as pointed out by Father J. de Moidrey of Lu-Kai-Pang Observatory in a private
letter. The average amount of cloudiness tabulated in the present volume needs a certain
amount of correction for the night hours from 19" to 5",

Mr, P. K. Chang has prepared a paper on “The Relation between Wind and Weather
of Nanking during the Year 1928” with sundry tables and charts. It reveals certain facts
of great interest, for instance, the southeast monsoon has usually been regarded as the rainfall
bearer of the Yangtze Valley in the summer months, but this does not seem to be true to Nan-
king, at leasi so far as the surface winds are concerned. The rainfall probability of Nan-
king with northerly winds far exceeds that with southerly winds in summer as well as in winter
(and this holds true for Nanking in the year 1929 also). Northerly and northeasterly winds
brought us 34% of the total precipitation in 1928 and 53.6% in 1929, while the correspond-
ing figures for southerly and southeasterly winds for the same years amounted only to 7% and
17% respectively; the increase of percentages both for northerly and southerly winds during
the second year owes to the fact that the number of hours with calm has been greatly re-
duced from 1337 hours in 1928 to 82 hours in 1929 due to the difference of exposure of the
wind vane.

There were forty-four Custom Stations the records of which have been embodied in
this issue. All the available material has been utilized with the exception of pressure, which
were all recorded in inches and not in millimeters, and neither corrected for temperature nor
for gravity, The making of proper correction and conversion would entail too much expense
of time on our already over-burdened staff, so we have omitted them altogether, at least for
the present year.

All the Observers of Customs Stations did their work gratis on cooperative basis.
While the records of some stations, especially in connection with the state of weather, such
as fog end thunderstorm, are admitedly incomplete, as a whole they have done excellent
work, Our hearty thanks are due to these public-spirited Observers as well as to Zi-Ka-Wei
Observatory which has done a great deal towards organising the service. ‘

Coching Chu,

Director National Research Institute of Meteorology,
Nanking, China.
June 16, 1930,
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The Relation between Wind Direction and Weather
of Nanking during the Year 1928.

By P. K. CHANG.

1. Introduction—The relation between wind and weather has in recent years been
the subject of iderable di i 1t is true, apparently, that “every wind has its
weather” and a plete local climatology should give careful ideration to the infl
on the weather associated with the various wind directions. In order to understand the
said relation of Nanking, several statistics are thus made, based on 1-year record of hourly
observations at our Institute during the year 1928. Though one year cannot be regarded as
sufficient to indicate the true conditions, but no doubt it will be of a little help to the study
of weather of Nanking or for local weather forecasting.

Nanking is situated on latitude 32° 05’ N., longitude 118° 47 E., about 300 kilo-
meters from the sea coast to the east. Around its western and northern outskirts flows the
Yangtze River which varies here from one to two kilometers in width. There are several
ranges of hills to the north, east and south of Nanking, varying in distance from center of
city from five to twenty kilometers or more, the average height of these ridges do not exceed
950 meters. Even the highest range, known as Purple Mountains, has its crest with a height
of only 442 meters above the ground. Hence winds from any direction can pass through the
city without any obstruction. Within the city there are several hillocks, the highest being
Pei-Chi-Ko situated at northeastern part of the city.

Before the new observatory building at Pei-Chi-Ko was ready for occupation, the
station was located at the ground level within the city. From J y 1, to September 30,
1928, the station was moved twice. First from the Ministry of Education & Research to 56
Theng Hsien Street just across the road, and then to the Central University about 500 meters
further to the north. All of these three places are on level ground and about 10.5 meters
above sea level. From October 1st. to the end of the year, observations were made at the new
headgquarter located at the summit of Pei-Chi-Ko Hill, 67.9 meters above the mean sea level.
Hence the data for the year is not homogeneous.

Eye observations were made hourly 24 times a day on wind direction, velocity, tem-
perature, pressure, etc. There are, therefore, altogether 8,784 observations of each element
during the year. These readings have been published in he Quarterly Meteorological Bul-
letins for the year 1928, many misprints and errors occurred in the Quarterly, especially in
the first number for the period January-March, 1928, which have been corrected during the
present computation.

2., Total Duration of Wind Directions.—Originally the wind was recorded in sixteen
directions, in the present computation only eight principal directions were used, readings of
the remaining eight directi were equally divided between their near neighbors; in case of
odd number, the extra one was given over to that neighboring direction which occurred more
frequently. ¥rom Table 1 we find that the east wind was the most prevalent, taken the year
as a whole, while the southwest was the direction of least frequency. The east winds were
prevailing during the months from March to August, and October and November, they had
a well marked maximum during the month of August, with 314 hours or 44.2 per cent of the
total monthly number. In January, the prevalent wind was from northwest; in February,
4rom north; and in September and December from northeast. The winds of February were
eomparatively the most unsteady.

If we consider only the four cardinal points of the compass, it will be seen that the
total freq in percentages of easterly and southerly winds in the summer months, from
April to September, was greater than in the winter months, from October to March; and
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those of the northerly and westerly winds, vice versa, Their frequencies in percentages are

shown as follows:

E'ly S'ly 'y N'ly Calms Var, Total
Summer 43.4 1638 5.7 184 17.0 0.2 100.0
Winter 31.8 13.0 114 28.6 187 15 100.0

The most prevailing direction, east, is found to have a staedy increase from 4
o'clock a.m. to 9 a.m., and theh decreases slightly, after 4 pm. it increases again until mid-
night. The southeast wind reaches a maximum also at about 9 a.m., and again at 10 p.m,,
having its minimum at 5 p.m. Evidently, in summer time the winds blowing from the west
attain their maximum in the noontime, about the time the east or southeast wind reaches their
secondary minimum. This is probably due to the influence of the Yangtze River. Calms oc-
curred usually in the night until the time just before sunrise. (See Table 2.)

8. Wind Direction and Wind Force—The force of surface winds recorded this
year was by eye observation in Beaufort scale. During the last quarter of the year, the ob-
servations were done at Pei-Chi-Ko hill, hence the records of wind force during this period
are not strictly comparable to those of the preceding months. Northerly winds are much
stronger during the winter months, they increase in strength from October to December,
while the strength of southerly winds decrease during the same period. During the summer
months in July and August, west wind is the strongest, due to the influence of thunder-
storms, while east and north winds gradually diminish.in strength from June to August.

Generally speaking, the northerly winds are the most forceful winds; southerlies
the weakest; while easterlies are comparatively stronger than the westerly winds, (See Table
8 and Fig. 8.)

August was a month of quiet weather, there was no wind with strength over 5 of
Beaufort scale, and only one hour with force 5 occurred when wind is from the west,

Calms occurred most frequently during the first three quarters of the year and only
few hours in the last quarter because of change of location from ground level up to the summit
of Pei-Chi-Ko hill.

Winds of strength 1 predominated all others except in October, November and De-
cember. In the latter three months, winds with force 2 were prevailing instead of winds with
force 1. This is also due to the fact that observations were taken at different localities as
stated above.

The month of the greatest wind force was September. The ber of hours with
gales during the year amounted to 65, and of these 19 hours or 29 per cent happened in Sep-
tember, The big share of gales in September was owing to a typhoon passing near Nanking
on 16th, when the highest force recorded was 9, continued for three hours from the east. Of
the total hours with gales, 56 hours or 86 per cent occurred in the northeastern quadrant
And the quarter from south to southwest was without even a single gale. (See Table 4 and
Fig. 4.)

4. Wind Direction, Amount of Rainfall and Probability of Precipitation.—The total
rainfall of this year amounted to 870.5 mm., of this amount 488.4 or 49.8 per cent fell with
northeast, north or east winds, and 83.0 per cent with calm.

In February, March, April, June and December, the rainfall occurred mostly with
north wind. The greater part of rainfall in August and September fell during the time.
when the wind was from northeast. In July, the rainiest month, and in November, preci-
pitation came with the east wind. October was a month of little rainfall, the total amount
being 1 mm, and the number of hours with rain, 18. *
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The south and southwest winds bring little rainfall. During the southeast monsoon
season, very little rain obtained from the south wind. Above all, calms favored rain espe-
cially during the first nine months when our station was not well exposed.

In general, the southerly winds rarely yielded us any rainfall in this whole year; while
the northerly winds, especially the northeast, are pr inently the rain-bearing winds of
Nanking. The fact that north, northeast and east winds are the rainy winds of Nanking,
can best be shown in the table of probabilities of precipitation. In Table 7 it is seen that the
probability of rain with west wind was so great (17.2 per cent), that it ranks only next to north.
It is interesting to note, however, the west winds blew for 54¥ hours, or 6.2 per cent of the
whole year, of which there were 77 hours with rain, amounting altogether only to 26.7 mm.
Yhe precipitation is more intensive with north or northeast than with west or morthwest
winds. The average amount of precipitation per rainy hour is 0.86 mm. for northeast wind,
0.78 mm. for east, 0.76 mm. for north, 0.68 mm. for northwest, but only 0.45 mm. for west
winds.

5. Wind Direction and Temperature.—The most obvious influence of wind direc-
tion on weather elements is on the temperature. As every one knows, that temperature
changes accompany a change in wind direction. It may be anticipated also, the easterly winds
from the ocean should cause a marked lowering of the temperature in , but a noticeabl
rising in winter. And the southwest wind from the warmest land, as India, etc.,, causes a
rigsing of the temperature. For instance, in February, 1928, the absolute maximum temper-
ature 25.3°C. happened on 29th with southwest wind, this is the highest temperature on record
in February in Nanking since 1905. The highest temperature in January, September and
November occurred in tion with theast wind; in February, July and August, with
southwest; in March, April and December, with south wind.

Taken the year as a whole, south wind has the highest temperature with 19.6°C. and
northwest, the lowest temperature with 10.0°C.

It is worth noting in Table 8 and Fig. 8 that the temperature is found falling gradu-
ally with veering of the wind direction from south through SE to north and from south
through SW to northwest.

6. Wind Direction and Humidity.—The relative humidity of the air in its relation
to wind direction is exceedingly important at least from the physiological point of view. In
winter when the wind is from the northwest people feel rather colder than warranted by
the temperature. Tables 8 and 9 show that northwest wind has the highest mean annual
relative humidity but the lowest mean annual temperature. Because the high relative humi-
dity of the air causes a high conductivity of heat from the body, therefore it makes a man
feel much colder in winter when wind is from northwest. Table 9 also shows that the south-
west wind has the lowest mean annual relative humidity. The range in relative humidity be-
tween NW and 8W winds was 13.3 per cent.

As to the absolute humidity it is well-nigh opposite to the relative humidity. The
mean 1 absolute humidity occurced with the south wind, and the lowest mean
annual with the northwest, the difference being 4.2 mm. (See Table 9 and Fig. 9.)

7. Wind Direction and Cloudiness.—The relation between wind direction and clou-
diness is nearly similar to that between wind direction and relative humidity. The highest
mean annual cloudiness oceurred when the wind is from the northwest, and the lowest mean
annual with southeast and southwest wind. (See Table 10 and Fig. 10.)

hiohest

Roughly speaking, calm weather means clear weather, because most of the cloudless
hours were experienced during calms or when the wind lulls in the night.

It is shown in Table 11 and Fig. 11 that southwest, southeast and south winds have
‘the greatest percentages of clear weather while the northwest is generally accompanied by a
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