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THE CLIMATE OF KOREA,

AND ITS PROBABLK EFFECT ON HUMAN EFFICIENCY.

by

J. D. VanBuskirk, M. D.,

ARTICLE No. 15,

SEVERANCE UNION MEDICAL COLLEGE,

RESEARCH DEPARTMENT.

“The climate of a place is in a sense its averaoe

weather,” so if one can judge by the amount of conversa-

tion about the weather, mine ought to be a very interesting-

subject and one in which we are all e.xpert. Weather and

Climate are perennially interesting to us all, but they have

had a special interest to me since I began to look into their

probable influence on the life of man and his efficiency. I

found men working on this as a problem of physiology and

hygiene, but it goes much farther than that, it affects the

very traits and qualities of a people. Along other lines I

have been engaged in a study of the physiology of the Ko-

rean people, especially the value and effects of their diet

;

so I was led to attempt to correlate this study with it and see

what the effect of the climate is upon them and, incidental-

ly, upon foreign residents.

I wish to state in the beginning that my work has been

mainly directed by the book of Prof. Ellsworth Huntington of

Yale, “Civilization and Climate.” I have made an attempt to

apply the findings of Prof. Huntington to Korea and the

Korean people, to estimate the effect of the climate upon the

people according to the conclusion he sets forth
;

I have not

followed his conclusions e.xactly, as will be seen later, but I

have tried to make a study of the climate and its effects

along thejines he laid down. I have also utilized to a much
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less extent the books “Climate, considered especially in re-

,
lation to man,” by Prof. R. DeC. Ward of Harvard, “Weather

Influences,” by Prof. E. G. Dexter of the University of Il-

linois, and “The Effects of Tropical Light,” by Major Wood-
ruff, U. S. A. The climatological data I have u.sed, has

been secured from the reports of the Meteorological Obser-

vatory of the Government General Chosen, covering the

years 1905 to 1917 but for varying periods for the several

stations, from 3 to 18 years. Without these reports, this

paper would have been impossible. For comparisons, I

have used data from Hann’s “Handbuch der Klimatologie,”

and from a few other sources, copied from U. S. Government
reports. I have also a few observations of my own to

report. Using the data at hand, I have attempted to esti-

mate the total probable effect of the climate of Korea upon

human efficiency. As to the accuracy of the estimate I have

only my observations in general, and very meager compara-

tive data. The estimates must be checked up by extensive

observations, tests and experiments upon Koreans and

other nationals.

This paper will have two parts, first a study of the

climate of Korea and then an attempt to estimate its effect

upon the people living here.

The character of the climate depends upon so many
factors, I do not care to discuss them at length

;
the most

important ones are Latitude, relation of land and water, and

prevailing winds. In a word, the Climate of Korea is of the

“Continental type,” modified by monsoons from the north

and west most of the year, and from the south during the

summer.

Korea lies between the parallels of 34 and 43 N. i. e.

wholly in the Temperate Zone. It extends a little south of

Spain, Italy and Greece, and not so far north as Italy. Seoul

is in the latitude of Sicily and Southern Greece. Korea is

just a little north of Palestine, Jerusalem is in latitude 31°:

48', Antioch is in about the same latitude as Kongju.

Again, Korea’s position corresponds to that of the eastern

part of the United States from Wilmington, N. C. to Ports-
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mouth, N. H.; or to the central part from Little Rock, Ark.

to northern Iowa
;
or to the West Coast from Los Angelos to

southern Oregon; so that Korea has about the same range

of latitude as California, but lying a little farther north.

It is interesting to note that the mean temperature

month by month and annually, is about the same for Seoul

and New York City, though Seoul is considerably farther-

south. Again Korea has more cool weather than the cor-

responding latitudes in Italy. Being so nearly surrounded

by the sea, and the winds blowing over the sea, Korea has

a much moderated climate. It is to the winds and the seas

that Korea owes having more “climate” than “weather.”

Though one cannot get out of sight of the mountains in

Korea, their altitude per se, has not a great effect on the

climate. The main range along the eastern coast has few

points more than 6,000 feet above the sea, so the habited

part is not high, say in some places 3,000 feet. The influ-

ence of the mountains is indirect, cooling the moisture-laden

winds that blow off the seas and giving Korea an abundant

rainfall.
*

The prevailing winds of Korea are of the monsoon

type ;
they blow from the north and west except during

the summer, when the wind is from the south. The cold

winds from Siberia and Manchuria come to Korea in the

winter, but are tempered for the central and southern parts

by having to cross the warm Yellow Sea. The summer
winds from the China sea are moisture laden and give us

the rainy season. Northeast Korea, however, has a north-

east wind in the summer, off the Japan Sea.

For our present purpose atmospheric pressure and its

changes are of only minor importance so far as the direct

effect is concerned, and so will not be taken up separately.

But the main elements of Climate, i. e. Seasons, Tempera-

ture, Humidity, Rainfall, Storms, Winds, and Sunshine

and Clouds, these must be taken up and discussed in order.

The map of the world, (Figure 1) showing Supan's Tem-
perature Zones, and the prevailing winds for summer and
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winter, will help to give a general view of the climate of the

world and so comparisons for that of Korea.

Fig. 1. Supan’s Temperature Zones, ami Prevailing Winds.

Arrows show direction of wind, Jan.

—

July—>.

Seasons. Like the rest of the Temperate Zone Korea

has four seasons. I will take up the winter first:—
The winter in Korea is quite cold and especially in the

northern part is severe. In the north, frost occurs in Sep-

tember or October; and for about five months, the mean
daily temperature is below freezing at Chukochin on the

Manchurian border, inland
;
streams are frozen over for the

whole winter; severe snowstorms occur. The station at

Chukochin reports temperature as low as -40.8'C. (-41.4°F.)

;

Pyeng Yang reports -28.5"C. i;-19.3°F. ) Chukochin reports

lit days in 1916 with even the ma.ximum temperature

below fieezing, nearly four months of such, and snow lay

on the ground for 106 days. Seoul has over two months

with mean daily temperature below freezing, and during

the period of 191 1-15 averaged 28 days a year below freez-
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ing every hour of the day. The winters in the southern

part are much less severe, the lowest temperature ever

reported from Fusan and Mokpo being -14°C. and -14.2°C.

(6.8° and 6.5“F.), “zero weather” (Fahr) is unknown
at these places. Interior places like Taiku sometimes reach

“zero,”-18.6°C. (-1.4°F.) being its lowest. During the

year 1916, Taiku did not have the snow lie on the ground

a whole day. The wind, during this season, blowing from

off the continent has not an excess of moisture and so the

precipitation is not great, though some snowstorms are

reported, especially in the northeast part.

Summer to most of us means “rainy season.” I have

referred to the summer monsoon blowing off the warm
ocean, and pouring its floods of water over the land, more

about this later. In the same way as the ocean waters

temper the winter’s cold for central and south Korea, the

summer heat is moderated and equalized. There are not

such intensely hot days as are common in the United States,

but the heat is continuous, so that the summers are more

trying than in places in the United States having the same

mean temperature.

The highest temperature reported by the Government

stations is 39.6°C. (103.2°F.) from Wonsan, but this is ex-

ceptional. Taiku has the hottest weather and its max-

imum is 39°C, hence I use it in reference to the absolute

maximum temperature instead of that from Wonsan. The
coast towns in the south have less extreme heat, Fusan re-

porting a maximum of 33.6°C. (91.5°F. j and Mokpo 35.1°C.

(95.2°F.) Taiku reports an average of 47 days a year with

the mean temperature above 25°C. (77°F.) and 7 days with

this as the minimum; but this cannot be considered very hot,

except that the heat is so steady. Seoul reports 30 days

with 25°C. as the mean temperature and 2 with this as the

minimum. Chukochin in 1916 had only 8 days on which the

mean temperature was 25°C. and only 81 days on which that

mark was reached at any time during the day. Songjin

reports only 31 days having a maximum temperature of as

much as 25T. and only 2 with this mean temperature.
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As to the length of the hot season, of course it is long-

est in the region about Taiku, where the most intense heat

is experienced. The mean temperature there is above
Ib'C. (59°F. ) from the first of May till the middle of Octo-

ber, about 5}4 months; it is above 20°C. (68°F.) from the

first of June till after the middle of September. The coast

towns like Mokpo reach these temperatures about two
weeks later but continue till fully as late or a little later.

Seoul and Pyeng Yang are about two weeks later than

Taiku to reach these marks and fall below them about two
weeks earlier in the fall. Chukochin is about a month later

and falls in mean temperature below these marks about a

month earlier, it has only about 7 or 8 weeks above 20°C.

(68°F.) and 14 weeks above 15°C. (59°F).

The humidity of the summer is high, and this, with the

steady heat and the rains, makes the total effect of the sum-

mers quite depressing, as will be shown later.

Spring and Autumn are nearly ideal seasons in Korea.

The winter ends and spring advances almost imperceptibly

—

no hot days followed by severe cold, but a gradual warming

up, with bright sunshine, occasional rains, and for the most

part, gentle winds. There is in the southern part of the

country, even as far north as Seoul a distinct short season

of rains in April—see curves for rainfall. This furnishes an

abundant supply of water to irrigate the rice fields and

makes this an ideal region for rice-farming. The heat

gradually grows more intense and the rains more heavy,

and then summer has come.

The autumn is comparatively warmer than the spring,

alike sunshiny and equable. There is a more distinct mark-

ing of the beginning of autumn than of any other season.

The rains rather suddenly cease in September and there is

a different feeling in the air. One of our number who has

a gift for saying things, expressed it thus, “You go to sleep

some night after a summer day, you awake to feel a differ-

ent atmosphere, you know it is autumn and life is worth

living.” But autumn changes to winter so gradually we
hardly know when winter begins.
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The discussion of the particular elements of the climate

will throw more light on the seasons.

Temperature. For the purpose of this paper this is

the most important part of the discussion of the climate. I

have already given the range of temperature in the north

and south, summer and winter. The extremes for the

country are seen to be -40.8°C. and 39’C. (-41.4'’ and 102. 2°F.)

a range of 79. 8°C. (143.6°F.). But for any one station the

range is less than this, places in the interior having the

greatest range. Taiku goes down to -18.6°C. (-1.4°F.) and

up to 39’C. (102.2°F. ) a range of 57.6’C. (103.6'’F). Chuko-

chin ranges from -40.8°C. to 35.5'’C. (-41.4° to96°F.), a range

of 76.3°C. (137.4°F.) which is nearly as much as that of the

whole country. The cold in this part of the country is much

more severe than in the south, while the summer heat is

nearly as great, hence this great range. The range for

Seoul is about the same as for Taiku, from -21.5° to 36.7°C.

(-6.7“ to 98°F.), a range of 58.2C (104.4“F.) The coast

towns of the southern part like Mokpo and Fusan, have

much less range. Mokpo has only 49.3°C. (88.6°F.) and

Fusan 47.6°C. (85.6°F). Wonsan has a range of 61.5°C.

(110.7°F.) PyengYang ranges from -28.5°C. to 36 1°C. (-19.3°

to 97°F.), that is 64.6°C. (118.3°F). In all cases the most

extreme cold occurs in January and the greatest heat in July

or August. Figure 2 presents this extreme range of tem-

perature graphically.

The range of the mean temperatures for the coldest and

hottest months will naturally be considerably less than the

extreme ranges. But the mean temperature for the whole

of the month, day and night, is in all cases within 10“C.

(18°F.) of the absolute maximum of the hottest day of the

month. The mean temperature for January differs more

from the most extreme cold, than does the August mean
from the absolute maximum. This means that there are

greater changes from day to day in the winter than in the

summer. The ranges of the mean temperatures for various

stations is also shown on Figure 2 in red. We see there

that the range from the coldest January mean to the hottest
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August mean for typical stations is as follows :—Fusan from

-1.9’C. to 28.5°C. (28.6’ to 83.3’F.), a range of 30.4’C.

054.7'F.;) Taiku from -6.2° to 31 .8’C. (20.8° to 89.2°F.,) a range

of 38°C. (68,4°F.;) Seoul from -9.1° to 29. 6°C. (15.6°-85.3°F.,)

a range of 38.7°C. (69.7°F.;) Pyeng Yang has a range of

42.2°C. (75.9°F.,) and Won.san 35.6°C. (64°F. >

MT c S P v/SjCn

Extremes Means for Jan. and July 1/////I

Highest and Lowest Jan. Mean til 1 1 1

1

Fig. 2. Extreme and Mean Range of Temperature.

F =Fusan. M =Mokpo. T =Taiku.

C =Chemulpo. S =Seoul. P =Pyongyang,

\V=Wonsan. Sg=Songchin. Cn=Chukochin.



THE CLIMATE OF KOREA 11



12 THE CLIMATE OF KOREA

3 t



THE CLIMATE OF KOREA 13

I would like to call attention to the small difference in

the actual temperatures of the nine stations as shown in

Figure 2. Take either the extremes or the means and they

are all about the same for the summer, and Chukochin is the

only one that is greatly different in the winter.

Mr. Takashima, of the Seoul Observatory, has prepared

maps of Korea showing the Isotherms for January and
July. (Figures 3 and 4); Through his courtesy I have been

allowed to copy these. It will be noted that on the January

map the O’C. (32'’F.) isotherm crosses the southern part of

the country, leaving a good deal of the land south of this

line. In the northern part of the country the lines are close

together, as we approach Manchuria. The July map shows

an area in the southern part that is above 25°C. (77®F.).

We also notice that the coolest portion is the northeast

coast and that the isotherms, in the main, run north and

south, that for 23°C. (73.4'’F.) is about parallel to the main

range of mountains along the east coast. Except for the

area of high temperature already spoken of, the temperature

decreases toward both coasts from the 23°C. isotherm.

There is an area of higher temperature along the Man-

churian border in the interior.

Having shown the ranges of temperature, I next want

to take up the temperature variations from month to month,

the temperature curve for the year. January is the coldest

month and from then to July there is a steady rise in tem-

perature, a slight further rise in August, and then a steady

fall till the next January. The fall in the autumn is a little

more abrupt than the rise in the spring and occurs at a

correspondingly later date
;
this can readily be seewby ref-

erence to Figure 5, which shows the mean monthly tem-
perature curves for several places in all parts of Korea.

The range varies as shown before, but all except that of

Chukochin have the same characteristics
;
Chukochin has

its maximum temperature in July instead of August like the

rest, its curve is also more rapid in rise and fall ; Mokpo is

21.7°C. (47°F.) warmer in January than Chukochin, but the

August temperature is only 4°C. (7.2°F.) higher, and Taiku

is only 4.7°C. (8.4°F.) hotter than Chukochin in August.
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Mokpo Pyongyang

Taiku -o-o-o-o Wonsan — •— •—

•

Seoul Chukochin— i— i—i—

i

9

A table giving the mean temperature month by month
for several places in Korea, and .for comparison, some
other places in other parts of the world is given (Table 1).

The table also shows the absolute maxima and minima for

these places to show the range of temperature. Data is

from the reports of the Government General of Chosen,

Hann’s “Klimatologie,” and U. S. Weather Bureau.
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The variation of the temperature from year to year is

not great
;
the highest mean temperature for any month for

any place in Korea is less than 9° C (16° F) more than the

lowest mean temperature for the same month of any other

year : and highest mean temperature for any year is only

2.1° C (3. 8° F) more than the lowest mean annual tempera-

ture. The table given below (Table 2) will show this. I give

the highest mean temperature recorded for each month
with the lowest, the hottest and the coldest. Data for

Chukochin was not available.

TABLE 2. VARIATION OF MEAN MONTHLY TEMPERATURE

FROM YEAR TO YEAR.

Jan. Feb.

I
Mar.

April

May
June

July
Aug.

Sept. Oct. Nov. Dec.
Year

Mokpo
Highest... 5.2 4.4 7.4 11.7 16.9 21.0 26.5 26.7 23.1 17.9 10.7 6.3 14.1

Lowest ...

Taiku
-2.0 -0.1 3.3 10.2 15.2 19.6 22.9 23.9 21.0 14.6 6.1 1.0 12.4

Highest... 1.4 3.2 7.6 12.9 18.8 23.4 28.5 26.6 22.4 16.4 8.8 2.5 13.7

Lowest ...

Seoul
-5.2 -0.9 2.7 11.5 16.0 20.9 23.7 25.1 19.9 13.6 4.0 -2.3 11.3

Highest... -0.1 1.0 5.2 10.8 17.8 22.0 26.3 25.7 20.8 14.8 6.6 0.7 12.1

Lowest ... -9.0 -4.1 0.5 9.6 14.4 20.0 22.4 24.2 18.1 11.2 1.3 -5.7 10.0

Pyeng Yang
Highest... -3.3 -1.1 3.1 9.7 17.2 21.2 25.1 24.8 20.0 13.3 4.2 -1.3 10.3

Lowest ...

Wonsan
-12.1 -7.9 - 1.8 8.0 13.7 19.3 23.1 23.2 18.1 9.7 -0.1 -10.8 8.2

Highest... 0.4 0.8 1.2 10.6 17.6 20.6 25.0 24.8 19.9 14.0 6.8 2.5 n.3
Lowest ... -6.5 4.7 0.3 7.4 12.8 17.9 20.9 21.4 17.7 11.6 3.0 -4.8 9.6

I will also graphically present this in Figure 6, the black

lines showing the highest mean temperature for the month

and the red the lowest.

It will be noticed that there is greatest variation from

year to year in the winter months, summer has a little more

than spring and autumn. This agrees with our experience,

there may be quite mild winters some year, and other year

quite severe, but for the other seasons, all years are about

the same. January, 1917 was the coldest in the period from

1906 to 1917, and January, 1916 was the warmest, being 8.9”

C (17.8°F) warmer than in 1917, in Seoul. July was most
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Fig. 6 . Variation of Mean Monthly Temperature
from year to Year— Extremes.

Highest in black Lowest in red.

Mokpo

Taiku -0-0-0 -o-o-o

Seoul —

Pyongyang

severe in 1914 and coolest in 1913, the difference in the

two years for Seoul was 3.8°C (7°F) but it was only 1.5°C

(2.7°F) for August.

The Amount of Variation in the temperature is one of

our most important subjects, it has such a great bearing

upon the effects of the climate. Even at the risk of seem-

ing tedious, I am going to take this up more carefully than

the other parts of my theme. I have showed that there is

very little variation from year to year, now I want to show

the small variation for the days of the month and will then
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take up the amount of variation from day to night. The re-

cords for Chemulpo are much more complete than for any
other point, so I will use the data for that station. I think
Taiku, Pyeng Yang and Chukochin undoubtedly would show
a little more variation than Chemulpo, but? consider the

latter truly enough typical of the whole country to use it.

If we take the maximum for the hottest day of a month
and compare it with that of the coolest day, we find that

there is a difference of from about 7°C (12.6°F) to 25°C
(45°F), i. e. the hottest day in summer is only about 7°C
more than the coolest day of the same month, and the

warmest day in winter is 25°C more than the coldest day of

the same month. The difference in the highest minimum
and the absolute minimum is just about the same as for the

maxima. If we take the mean temperature for the hottest

and coldest days of the months, in the summer there will be
about 5° to 7°C (9°-12.6°F) difference; in the winter there

may be several days or even weeks between these extreme
days, with slow changes from day to day in the interval,

and such is the case. Table 3 gives the data for Chemulpo,
it shows the absolute maximum (of the hottest day), the

lowest maximum (of the coolest day), the highest and lowest

minima, the means of the daily maxima and minima, and
the range for the month. It also shows the daily range,

which will be discussed later.

TABLE 3. VARIATIONS IN TEMPERATURE,
CHEMULPO, 1916.

Jan. Feb. Mar.

April

May June July

ii
3
<

Sept.

'
Oct. Nov. Dec.

Year

Abs Max ... ii.2 10.8 10.5 22.3 24.8 26.2 au.i) 32.3 26.4 23.0 22.4 11.7 1 32.3

Lowest
Max -5.S -1.7 - 2.4 7.0 7.2 19.3 23.2 24.1 17.8 10.7 0.5 -13.4

(

-13.4

Mean Max 5.4 3.8 5.2 15.7 18.1 21.8 15.7 16.4 22.1 17.0 14.4 6.3

Hiffhest
Min 3.4 1.6 0.8 0.3 14.5 19.3 22.5 23.5 20.2 13.7 13.7 3.0 23.5

Abs Min ... -11.4 -9.1 -9.7 -6.3 6.6 !2.4 16.5 18.1 9.0 •2.2 -6.7 -18.6 -18.6

Mean Min -9.C -6.C -5.5 2.5 9.4 15.0 19.8 22.2 15.1 6.5 -3.3 -16.0

Mean
Temp ... -0.2 -0.8 0.2 9.8 13.5 18.6 22.5 24.9 19.4 13.7 7.0 -0.6 10.7

Range for
Month ... 22.6 19.9 20.2 28.6 18.2 13.8 13.8 14.2 17.4 20.8 29.1 30.3

Greatest
Range for
1 clay ... 14.8 12.8 11.9 12.6 13.4 12.1 9.9 12.2 13.2 11.3 13.9 14.0 14.8

Mean Daily
Range ... 7.2 7.9 7.9 8.4 7.3 7.0 6.6 7.5 6.6 8.4 9.0 8.0 7.7
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Figure 7 presents some of this graphically. It will be

noted that while the winter months from November to April

have considerable range for the months, yet the range for

one day is not great
;
also the changes from day to day are

not great as well be shown later. This may be a long way
round to show that there is not very much variety in the

temperature of the summer months, and that in winter

there is quite enough of it, but I want to emphasize that

thing. We have enough data to enable us to state that

there is greater variation in the northern part of Korea

than in the southern part. I am convinced that this is one

of the factors in producing a more hardy and energetic

people in the north when compared with those in the

south.

Fig. 7. Variations in Temperature, Chemulpo, 1915-lG.

Range for month

Greatest range 1 day

Mean daily range — •— •—

•
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The greatest range of temperature for one day in Che-

midpo in 1916 was in January, amounting to IJ-S’C (26.7°F)

and in 1915 April had one day with 18.6°C (33.5°F). When
we take both year’s mean daily range we, find very little

difference in the two years. The greatest mean daily range

was in November 1916,9.0®C (16.2°F) and the least was 5.7°C

(10.2’F) in July, 1915. Once again we see that the summer
months have very steady heat, all the days about alike,

while there is considerable change in the winter. Chuko-

chin had a maximum daily range of 25.1®C (45.2°F), its

minimum range was 15.3°C (27.5°F).

The mean daily range of temperature will be shown by
taking the mean maximum and mean minimum tempera-

tures for the months. This is practically the difference in

temperature of day and night. This will best be shown in

a table, giving the mean maxima, mean minima and mean
range (Table 4) Figure 8 also shows this graphically for

typical places.

TABLE 4. MEAN DAILY RANGE OF TEMPERATURE.

Jan. Feb.
Mar. Apr. May Jun.

*3
Aug. Sep.

Oct. Nov. Dec. Year.

Mokpo
29.8Max. 5.7 5.5 9.3 15.9 20.7 24.4 28.3 26.0 21.0 13.9 7.6 -17.9

Min. -1.4 -1.5 1.4 7.1 12.3 17.3 21.6 22.8 18.6 12.6 5.7 0.1 9.7

Range ... 7.1 7.0 7.9 8.8 8.4 7.1 6.7 7.0 7.4 8.4 8.2 7.5 7.6

Taiku
Max. 4.5 6.3 11.

C

18.3 24.1 27.8 30.4 31.1 26.5 21.3 13.4 6.2 18.4

Min. -5.6 -4.4 -0.4 6.1 11.8 17.0 20.9 21.6 16.5 8.9 1.8 4.5 7.4

Range ... -10.1 10.7 11.4 12.2 12.8 10.8 9.5 9.5 10.0 12.4 11.6 10.7 11.0

Seoul
Max. 1.2 3.C 8.3 16.7 21.9 26.7 28.9 30.0 25.5 19.5 10.3 2.2 16.2

Min. -8.1 -6.9 -2.1 4.7 10.0 16.0 10.7 21.2 15.1 7.4 -0.2 -7.3 5.9

Range ... 9.3 9.9 10.4 12.0 11.9 10.7 8.2 8.8 10.4 i2.1 10.5 9.5 10.3

Pyeng Yang
28.4Max. -2.2 -0.1 5.9 15.4 21.1 26.1 28.7 24.2 18.0 7.8 -1.0 14.4

Min. -12.0 -10.1 -3.9 3.4 9.3 15.3 19.9 20.3 14.4 6.8 -1.7 10.6 4.3

Range ... 9.8 lO.C 9.8 12.0 lI.O 10.8 8.5 8.4 9.8 11.2 9.5 9.6 10.1

Wonsan
Max. -1.9 2.7 7.7 15.5 21.9 24.2 26.3 27.1 23.8 18.7 10.6 3.8 15.3

Min. 7.7 -7.3 -2.0 4.5 10.2 15.4 19.3 19.8 14.6 8.2 0.8 5.5 5.9

Range ... 9.6 id.o 9.7 11.0 11.1 8.8 7.0 7.2 9.2 10.5 9.8 9.3 9.4

Chukochin
Max. -12.6 -7.5 -0.1 11.6 18.1 25.8 28.3 28.4 21.1 14.5 2.7 7.2 10.3

Min. -28.6 -25.1 -14.3 1.1 5.5 12.4 17.6 16.6 8.3 14.0 -8.3 19.5 3.0

Range ... 16.0 17.6 14.2 -12.7 13.4 13.4 10.7 11.8 12.8 0.5 11.0 12.3 13.3
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As compared with the Daily Range in the East and

Central U. S., it is about the same, only Chukochin has as

great a range as the Rocky Mountain region, the Pacific

Coast has less than any place in Korea.

Fig. 8. Mean Daily Range of Temperature.

Mokpo Seoul

Taiku -0-0 -o Chukochin — i—i—

i

The Variation of temperature from day to day is not

great. The number of days whose mean temperature dif-

fered from the preceding day by less than 2°C (3.6°F) was

265 for Mokpo in 1916, and there were only 22 days that dif-

fered from the last by more than 4°C (7.2°F). Taiku had

251 days with less than 2°C variation, Seoul 262, Pyongyang

256, and Chukochin 122; but Chukochin had 72 days with

more than 4°C variation. The number of days having a rise

in temperature is greater 'than those having a fall, but the

reverse is true if we take those having a change of over

4’C. There are more sudden and great changes when the

temperature falls and the usual rule is for a rather sharp

fall in temperature followed by a more gradual rise extend-

ing over some days. I will give a table (Table 5) showing

the number of days with less than 2°C change and those

with more than 4°C, and the mean daily variation from

day to day, in degrees centigrade.
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TABLE 5. VARIABILITY OF MEAN DAILY TEMPERATURE
YEARS 19i5-1916.

Number of days having under 2° and over 4°C change from preced-

ing day, and mean variation in degrees cent.

Jan.
Feb. Mar.

April

May
June

1
July

bi)

< Sep.
Oct.

>
o
Z

Dec.
Year

Mokpo
under 2° » ... 16.0 16.0 16.5 21.0 25.0 26.5 30. C 27.0 24.5 26.0 21.0 16.0 266.5

over 4° 5.0 3.5 4.0 1.5 0.5 0.5 — — 1.0 4.0 7.5 29.5

mean variation 2.4 1.9 2.1 1.7 2.1 1.1 0.8 0.8 2.2 1.2 1.6 2.3 1.6

Taiku
under 2° 17.5 20.0 13.0 16.5 20.5 18.5 24.5 27.0 23.5 24.0 17.5 19.5 242.0
over 4° 6.0 3.C 5.5 3.0 1.5 1.5 1.0 — 1.0 1.5 2.5 4.5 31.0
mean variation 2.3 2.0 2.3 2.1 1.5 1.6 1.2 1.4 1.4 1.4 1.9 2.0 1.8

Seoul
under 2° 14.0 16.0 20.0 20.5 21.0 25.5 26.5 28.0 25.0 22.5 18.5 12.5 250.0

over 4° 8.0 4.0 3.5 2.0 2.5 — — 0.5 0.5 2.5 3.5 8.0 35.0

mean variation 3.0 2.3 2.0 1.7 1.7 1.2 1.0 1.0 1.2 1.4 2.1 3.0 1.8

Pyeng Yang
under 2° 11.0 11.0 19.0 22.0 20.5 25.0 27.0 27.5 25.5 20.5 15.0 12.0 236.0

over 4“ 10.0 6.0 5.5 1.5 0.5 1.0 — 1.0 3.5 4.0 8.0 41.0

mean variation 3.5 2.8 2.0 1.4 1.7 1.3 1.1 1.0 1.1 1.9 2.3 3.2 1.9

Chukochin
under 2° 7.0 8.5 11.0 14.0 15.5 22.5 25.0 26.0 22.0 19.5 14.5 7.0 192.5

over 4° 16.0 15.0 9.0 4.5 2.5 1.5 1.0 1.0 2.0 4.5 4.5 18.0 79.5

mean variation 5.1 4.7 2.9 2.3 2.2 1.4 1.3 1.1 1.6 2.0 2.4 4.9 2.6

Figure 9 shows graphically the number of days with

more than 2°C.
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Fig. 9. Variability of Mean Daily Temperature.

Number of days with more than 2'^C rise, above 0 line.

,, ,, ,, ,, n fall, below 0 ,,
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Here again we note the greater variability in the win-

ter months, the average number of days having more than

2°C change is from 2 to 5 times as many in winter as in

summer. The explanation of this has already been given ;

the winter climate is a continental one, the wind from the

north and west bringing the climate of North China and

Manchuria into Korea
;
but the summer winds blow off the

warm waters of the China Sea. The southern part of Ko-

rea has less variation even in the winter, for the winter

winds from the interior of the continent must pass the

warm waters of the Yellow Sea.

Hann gives a table in his “Handbuch der Klimatologie”

that is very striking when compared with the same data for

Korea. He gives the number of days for winter and sum-

mer having a mean temperature different from the preced-

ing day by 2 or more degrees centigrade. I combine the

items to show only the number of days with less than 2°C

change and those with more than 4°C. (Table 6).

TABLE 6.—VARIABILITY OF MEAN DAILY TEMPERATURE.

N.

W.
Europe

Central

Europe

|N.

E.
Europe

West
Siberia

East

Siberia Mediter-

ranean

East

U.

S.
Seoul

1. Winter

Under 2°C 17.5 17.0 11.1 9.0 11.6 23.3 9.9 14.0

Over 4°C 4.1 4.5 11.3 13.9 10.3 1.3 11.9 6.7

2. Summer
Under 2“C 20.3 18.2 17.1 16.4 18.1 23.3 17.4 26.6

Over 4°C 1.9 2.8 4.0 4.7 3.8 1.1 3.5 0.2

The mean daily variation of temperature as shown in

Table 5, “mean variation,” is probably the most significant

of all, in showing the evenness of the climate, of the five

places studied, Mokpo has the least variability, the average

daily variation for the year being only 1.8°C (2.9°F) and

Chukochin has only 2.6°C (4.7’F). Figure 10 presents this

graphically.
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Fig. 10. Variation of Mean Daily Temperature.

Each space represents 5°C (9°F.)
;
the base line for

each place is the one below the initial letter.

M=Mokpo. S =Seoul. W=Wonsan.
T =Taiku. P =Pyengyang. C = Chukochin.

To put this in another way, we may expect a day in

January in Seoul to have a temperature 3°C (5.4“F) higher
or lower than the preceding; but in July we expect only
1.0°C (1.8°F) change from one day to the next, and we may
expect only 4 or 5 days in the month to be more than 2°C
(3.6°F) changed from the last. It is the continuous heat,

without cessation that makes the summers of Korea so try-

ing. There are few days of what we, from the central part
of the United States, would call very hot days, but the un-
changing heat, with the humidity of the summers makes
them very hard on us and reduces the efficiency of the peo-
ple. It is interesting to find in Hann something about the

amount of variation from day to day for a few places.

(Table 7).

Table 7. Mean Daily Variation in Temperature.
Jan. Aug. Year

St. Louis, Mo. 4.8’C 1.7°C 3.1“C
Boston, Mass. 4.r 2.2“ 3.1°

San Diego, Cal. 1.3“ 0.6“ 1.0°

Sacramento, „ 1.3“ 1.6“ 1.4“

Seoul 3.0* 1.0“ 1.8°
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Hann makes a special point of the Unperiodical

Changes of temperature in the United States, and gives in-

stances of over 30°C (54°F) change in less than 12 hours.

This is a matter of experience with some of us.

The constant steady heat of the summers is shown again

by the number of days having a mean temperature above

25°C (77°F); the average for the years 1911-15 was 39.6 for

Mokpo, 47.4 for Taiku, 30.6 for Seoul, 18.2 for Pyeng Yang,

and 5.5 for Chukochin (1915-16). Most of these days are

in July and August. During the same period Mokpo had

an average of 32.4 days with a maximum over 30°C (86°F),

Taiku 60.6, Seoul 29.2, Pyeng Yang 21.8, and Chukochin

none. These will be shown in Figure 11.

Fig. 11. Number of Hot Days.

^Mokpo Pyengyang

Taiku -0 -0-0 Wonsan — • — .—

.

Seoul Chukochin —I — i —

i
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Humidity. The relative humidity in Korea ranges

from 65 to 77 »/o for the year according to the locality
; it is

of course greater in the summer rainy season. The mean
relative humidity is not so great as we often think, we
rather remember the extreme days and forget the many
mild days. Korea has about the same relative humidity as

the eastern part of the United States, but more than the

central States
;
it is less than that of England and more than

that of Italy. This will be most clearly shown in the ac-

companying Table 8, giving the relative humidity for points

in Korea and some other places for comparison.

TABLE 8. MEAN RELATIVE HUMIDITY. %.

C Si c
a

U& ci

0)

c
3

hJO a
0)

>
o

o
0)

U
a
(D

[xTl s s c o ;z: Q
Fusan • •• 52 50 56 66 70 79 8^ 72 72 64 57 50 65
Mokpo 72 70 70 77 79 85 88 84 79 74 72 71 77
Taiku • •• 66 62 61 65 64 70 75 74 74 69 68 64 68
Seoul ... 70 66 62 67 71 75 81 77 75 72 70 67 71
Pyenp: Yang ... 75 70 64 64 65 71 79 79 75 72 71 74 71
Wonsan 60 59 58 65 69 77 84 83 76 70 60 52 68
ChuKochin 83 79 68 64 65 71 80 78 79 73 72 71 74
Tokyo 64 62 68 74 76 82 83 82 83 80 74 66 74
Nagaski ... 71 70 71 74 75 83 82 78 76 71 72 71 74
Shanghai ... 80 79 80 80 80 84 84 84 83 80 75 76 81
New York City 78 78 77 72 75 74 76 71 68 64 66 72 73
Washington, D. C. • •• 77 73 67 66 69 72 65 70 68 67 71 74 70
St. Louis, Mo. 73 60 66 68 — 67
Oxford, Eng. Min. Apr. to June 74. Max. in Dec. 89 80

The data for Washington is for but one year, the others

all for several years.

The curve for relative humidity reaches its greatest

height in the summer and is lowest in the winter. It is in

general fairly like the curve for mean' temperature. Figure

12 shows the curve for Seoul and Wonsan and for compari-

son that of Washingtion, D. C. It will be noted that while

the temperature curves are very much alike, the months of

July and August are most humid in Korea and in Wash-

ington are much drier. The drier air of Washington gives

it a better summer heat. While the humidity of England is

higher, the heat is not so intense.
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Humidity in red.
Temperature in black.

Seoul Wonsan — •— •—

•

Waskington, D. C.

As to the daily variations in humidity, there is a great

range, of course. There are a few days having a relative

humidity of less than 50 mainly occuring in the winter;

Chemulpo had 17 such days in 1916 but only 6 in 1915,

There are some days in the rainy season that have 100

humidity; Chemulpo had 29 days with over 90 in 1915

and 42 in 1916.

It will be noted too that the curve for Wonsan and Fu-
san are different from those of the rest of the country.

The east side of the mountain range is drier except during

the rainy season, the wind from the west losing much of its

moisture as it passes over the mountains
;
but the summer

monsoon brings the moist air directly to these places and
their humidity is a little higher than the rest of the country.

Rainfall, There is a memoir in English on the Rain-

fall of Chosen by Mr. T. Hirata, Director of the Chemulpo
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Observatory, it is published in the Annual report for 1915.

I have drawn upon it for information for this summary.

The rainfall map (Figure 13) shows two regions of

greatest rainfall, in the vicinities of Fusan and Wonsan,
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both having an annual rainfall of 1500 millimeters (60

inches). The Manchurian border has the least rain, under

600 mm (24 in). There is no part of the country that suf-

fers from deficient rainfall
;
drought and famine are almost

unknown in Korea. As will be shown in the table below,

there is considerable variation in the rainfall from year to

year, but never a serious drought. There are sometimes

periods of a month when no rain falls, but these are general-

ly not during the time rain is needed for the crops. Again

even during the rainy season, it is uncommon for it to rain

every day for more than ten days, the rains are more

heavy than continuous even then. It is reported that

there w^as rain in Wonsan for 33 days in succession (1905),

the longest other record is 17 days. The rainy season oc-

curs in June, July, August and September. The table be-

low (Table 9) will give the mean rainfall for points in Korea

and also give 'the rainfall for the year of greatest rainfall

and of least. I add the figures for some other places to

compare with these. Figure 14 presents typical curves.

TABLE 9. MEAN RAINFALL.

c -O

s
a
<

CIS

S
|june

1
|july

1
si
3 o.

a; O
o

>
o
:z

o;

Q
Year Max Year

Min
Year

Fusan 60 32 63 16^ 114 224 203 185 174 71 51 20 1456 2047 907
Mokpo 45 33 41 95 88 153 186 156 108 48 41 31 1025 1744 681
Taiku 29 20 33 96 74 150 211 155 140 31 38 14 990 1501 626
Seoul 30 18 44 90 77 130 318 198 117 38 49 18 1129 1710 827
Pyeng Yang ••• ... 16 12 22 44 53 78 232 195 130 42 51 16 891 1346 587
Wonsan 45 39 43 78 85 140 295 337 179 79 68 23 1412 1862 908
Chukochin 21 15 14 38 87 116 218 131 104 50 21 16 832
Tokyo 57 64 111 132 152 163 141 163J222 192 102 52 1549
Nagasaki 79 86 131 211 192 348 234 186 219 116 85 81 1967
Shanghai 56 57 90 94 91 171 140 146 115 85 46 32 1126 —
Mid. Atlantic States 94 87 97 79 78 93 107 113 88 80 80 84 1080 —
Missouri Val 24 29 41, 74 104 122 103 81 78 65 33 ;30 784 —
Rome, Italy 79 62 68j

65 56 39 17 27 73 115 111 l91 803 — —
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Fusan — - - Seoul

Taiku -o-o-o-o Wonsan — •—

•

Middle Atlantic States — Missouri

As would be expected, the rainfall and relative humidi-

ty curves are alike. In the greater part of Korea the rainfall

curve is quite smooth, a gradual rise from February to the

maximum in July or August, then a smooth fall. The

southern part of the country has its heaviest rainfall in July

the northeast has its maximum in August. Another point of

note is that the southern part of Korea has a secondary

maximum in April, a little rainy season
;
this will be clearly

seen in the curves for Fusan and Taiku, in Figure 14.

The number of rainy days is greatest at Mokpo, which

has a mean of 128 a year
;

i. e. days having more than 0. 1

mm, a slight sprinkle: Wonsan has 123, Seoul 112, Pyeng

Yang 106, Taiku 97 ; on about half of these days there is on-

ly a slight rain, i. e. less than 5 mm (1/5 inch). The distri-

bution of the rainy days is according to the amount of rain-

fall for the months.
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The variation of rainfall from year to year, as shown
in the table above, is quite marked, the maximum being

over twice as much as the minimum. There is often varia-

tion as to the month of heaviest rainfall, August sometimes

having more rain than July in places with the greatest mean
rainfall in July, the reverse is sometimes true.

The heaviest rainfull in 24 hours for Seoul is reported

at 254.7mm (10 in), for Fusan 250.9mm, Wonsan 243mm,

Mokpo 200.1, Pyeng Yang 167.4, and Chukochin 91.9 (less

than 4 in). Such heavy rains cause high floods and while

these great rains are not ordinary, yet very heavy rains

are common.

The rainy season in Korea is not so long as that of

Japan, and the mean annual rainfall is not so great. The

annual rainfall is about the same as for the correspond-

ing latitudes in the Atlantic States, and in these states there

is no distinct rainy season, only a little more in the sum-

mer
;
the winters in Korea have not nearly so much preci-

pitation as the eastern states. In the central states, the to-

tal is less and the heaviest rainfall is earlier, i. e. in May,

June and July ; August being comparatively dry. Italy

has a late fall and winter rainy season due to the trade

winds, not to monsoons.

Storms. I have been unable to secure accurate data as

to the storms of Korea, but experience agrees with the re-

ports I have that severe storms are not common. The path

of storm centers usually lies to the south or north of Korea,

though some do pass directly over it
;
such as pass this

country for the most part are over the south or north parts.

The storms form in China over the Yangtze and may touch

south Korea, especially in summer or early fall
;

other

storms come from north China across the north border of

Korea. My impression is that storm centers cross Korea

not more than 10 times a year.
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Fig. 15. Barometric Pressure, Chemulpo, 1916.

(readings in millimeters — 760 mm = 30 in.)

However there are frequent changes in the barometer

(see Figure 15), with secondary low areas in Korea, bring-

ing unsettled weather and storms of not great severity.

There will probably be 40 or 50 such in a year, about 3 to 5

storms a month. There is not such distinct periodicity in

the weather in Korea as in the United States where storm

centers regularly pass about every 7 days
;
but there is at

times of the year something of the same here and at about

the same intervals on an average, but not so constant and

certain. During the winter settled weather is the rule, may
be a storm in 2 or 3 weeks. In October, November and

December storms are rare. In the summer there are

frequent heavy rains and some storms, but this is the

season of the least variability in the barometer readings,

though it averages considerably lower than the rest of the

year. Typhoons occasionally reach Korea in this season.

It is remarkable how little thunder and lightning are

heard and seen in Korea. The greatest number of days

having thunder-storms is reported from Cheniulpo, a mean

of 13 days a year; but this reports all days on which even

a very little thunder is . heard. *In ten years in Korea, I
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have not experienced even one thunder-storm that I, a Mis-

sourian, would call severe, and hardly even one to take

notice of.

Winds. I have already spoken of the prevailing winds

which blow most of the year from the north and west, then

in summer from the south. To these monsoons, the

character of the climate is mainly due. The northeast coast

has a summer wind from the northeast, this gives Wonsan
its great rainfall. Songjin further up the coast does not

get this northeast witid and so has only about half as much
rain in a year as Wonsan and still less during the rainy

season.

Calm days are rare in any part of Korea, but for the

most part there is only a gentle breeze except on the coast.

There is no long continued hard blow. Seaports, such as

Mokpo, Chemulpo and Fusan report 178, 173, and 128 days

a year on which strong winds blow
;

i. e. over 10 meters per

second or 20 miles an hour; but Taiku, Seoul and Pyeng

Yang report only 10, 20 and 19 such days. Except during

typhoons the winds generally calm down a great deal at

night. March and April have the most strong winds. The

mean velocity by months does not vary much however.

Mokpo and Chemulpo have the most wind, 6.8 and 6.1

meters per second respectively (14 and 12.5 miles an hour).

Fusan has 5 m. per second (10 miles per hour), Taiku 2.5

Seoul 2.7, Pyeng Yang 2.8, Wonsan 2.9 (5 to 6 miles per

hour).

SUNSHINE: Korea is a land with much sunshine and

bright skies. Mokpo with the least sunshine has 2,298 hour,

a year, i. e. about 6 1-3 hours a day for every day in the

year; Pyeng Yang has 2,776 hours a year which is over 7%
hours for every day in the year. The distribution of the

hours of sunshine is quite even through the year. The
longer days from April to October have the most hours of

sunshine, even July and August have more than the winter

months. But in the percent of possible sunshine there is a

great reduction during the rainy season, the percent of

sunshine is greatest from October to April.



34 THE CLIMATE OF KOREA

Mokpo — •—

•

Seoul

Taiku Pyengyang

Fig. 17. Amount of Sunshine, Chemulpo, 1906-15.

No. hours Sunshine

% possible ,,

Amount of clouds — •— •—
• (curve inverted.)
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Figure 16 shows graphically, for typical places in Korea,

the number of hours of actual sunshine
; Figure 17 shows

the relation between the actual hours of sunshine and the

percent of possible sunshine. Figure 18 shows curves of the

percent of sunshine ; for places in Korea and the United States

for comparison. The table below (Table 10) gives the sun-

shine for places in Korea and several other places, data for

the latter from Hann.

TABLE 10. AMOUNT OF SUNSHINE.

Percent of possible sunshine.

c
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2
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U
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Q.
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>»
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s f

June
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s P-

U
C/2 O
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2

V
0)

Q
Year

Hours

Mokpo 4b bl 54 54 55 44 42 53 63 52 47 bZ 2298
Taiku 65 60 57 52 57 49 50 57 62 66 63 65 57 2536
Seoul 53 54 54 56 55 51 40 51 60 64 58 58 54 2400
PyengYang 65 68 69 66 67 60 49 54 64 70 61 65 63 2776
Wonsan 58 66 63 58 54 45 33 41 52 61 61 67 54 2376
New York City ... 47 48 52 57 59 65 63 64 61 55 50 49 56 —
Cleveland, 0 — — _ — — 66 — _ 22 45 —
Denver, Col — — — — 61 — _ — 76 — — 69 —
Santa Fe, N. M. ... — — 78 70 — 79 — 76 —
Los Angeles — — — - 63 - — 79 73 —
New England - - - about30 —

Rome, Italy
North Italy not so much as Rome,

South Italy a little more.
56 2394

Fig. 18. Amount of Sunshine, %.

Mokpo — — Seoul

Taiku -o -o -o Pyongyang

New York City
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The amount of clouds is nearly the inverse of the

amount of sunshine, though not exactly so, for there may
be considerable cloudiness and the sun still shine, or a few
clouds may cut off the sunshine from the apparatus. Table

11 gives the amount of clouds on a scale of 1 to 10.

TABLE 11. AMOUNT OF CLOUDS.

Jan. Feb. Mar.

April

May

<D

C
3 July Aug.

Sept.

4-J

V
o

>’

o
Z

V
(D

Q
cS
0)

Mokpo 5.y 5.8 5.9 6.3 6.0 7.4 7.3 5.9 6.0 4.0 5.3 6.0 6.0
Taiku 3.5 4.5 5.5 6.4 5.8 7.6 7.1 6.3 6.5 4.5 4.0 3.9 5.5

Seoul 4.3 4.6 5.4 5.9 5.6 6.8 7.5 6.3 5.8 4.4 4.5 4.3 5.4
Pyeng Yang ... 4.0 4.3 4.6 5.6 4.9 6.3 7.0 6.6 5.1 3.9 4.2 3.9 5.0
Wonsan 3.1 3.4 4.6 5.6 5.7 6.7 7.7 7.2 5.6 4.3 3.7 2.8 5.0

('hukochin 4.1 5.6 6.0 7.1 6.8 7.4 8.0 7.3 6.7 5.7 4.6 5.5 6.2
Tokyo 4.0 4.9 5.9 6.7 6.0 7.7 7.2 6.2 7.3 6.5 4.7 3.6 6.0
Nagasaki 6.2
Shanghai * ... 6.3 6.7 6.9 6.9 7.1 7.5 6.3 5.7 6.3 5.9 5.1 4.8 6.3

New York City 7.0 6.5 6.3 5.6 4.2 4.9 4.5 4.4 4.8 5.9 6.9 7.4 5.7

Rome — - — — - — — - - — — - 4.1

* This report is not for the city of Shanghai, but a point near.

We see that Korea and “Sunny Italia” have about the

same amount of sunshine. Compared with southern Cali-

fornia and the Southwestern States, Korea has less sun-

shine
;
these regions having about as much sunshine as any

place in the habited world, probably too much for the best

good. Korea has about the same amount of sunshine as the

Middle Atlantic States, as it has about the same rainfall and

temperature
;
and there probably is not much difference in

the middle West and Korea, but more sunshine in Korea

than along the Great Lakes. It must be noted too that in

Korea the greatest amount of clouds coincides with the time

of greatest heat, but in the central and eastern iUnited

States the summers are seasons of great sunshine, the

winters being more cloudy ; this is a point in explaining the

greater variableness of the weather in the States. The

clouds in Korea help to protect us from the intense sun-

shine of the summer—a distinct advantage in favor of Korea.

The number of clear days will of course correspond to

the amount of sunshine and be the inverse of the amount of

clouds. Counting as clear days all having less than 20% of
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cloudiness, the number of clear days for Mokpo is 54, Fu-

san 95, Taiku 77, Seoul 69, Pyengyang 91, Wonsan 101, and

Chukochin 49.

The number of sunless days, of course, corresponds to

the cloudiness in general, Mokpo has 45 sunless days a year,

Fusan 46, Taiku 31, Seoul 37, Pyengyang 24, Wonsan 53,

Chukochin 38.

Black Bulb Thermometer. I have no comparative

data and have only begun to keep records of my own
observations on the intensity of the heat as shown by a

“black-bulb thermometer.” I kept records of a black-bulb

and ordinary thermometers side by side for some time in

July and August 1918, at Sorai Beach, and have records

for a short time since, taken on the compound of Severance

Union Medical College, Seoul. Such a thermometer is not

heated by the air, but absorbs the direct heat of the sun

and the radiation from the earth or any heated body near.

At Sorai Beach my thermometers were on a second story

porch exposed to direct sunlight, but the distance from the

ground lessened the effect of the radiation from the heated

earth. The black-bulb thermometer showed highest tem-

perature in the afternoon from two to four o’clock
;
at these

times it often registered 12°C ('21.6°F) more than the ordin-

ary thermometer and the latter was 5° to 8°C (9° to 14"F)

hotter than the air in the shade. The mean excess of the

black-bulb over the ordinary thermometer for the period of

six weeks was 8.9’C (16°F). On clear days the black-bulb

thermometer registered from 40° to 50°C (104°-122°F) at times

when the ordinary thermometer was reading 30° to 35°C(86°-

95°F) and the temperature of the air in the shade was 25° to

30°C (77°-86°F). The readings at the time of the absolute

maximum black-bulb reading were air temperature 30°C

(86°F) ordinary thermometer in the sun 38°C(100.4°F), black-

blub 50° C(122°F)
;
the relative humidity at the same time

was 58% and a gentle breeze blew off the bay. Needless

, to say that black clothing was not desirable at such a time.

During the winter when the maximum daily temperature

was seldom up to 15°C (59°F) the black-bulb thermometer,
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against a brick wall, often registered over 40°C (104°F).

But this is manifestly not a fair place to keep a thermometer.

On the lawn during April 1919, the Black-bulb ther-

mometer at 2 P. M. registered a mean temperature of 38°C

(100.4°F), while the ordinary thermometer in the same place

read 25°C (77°F) and the mean temperature in the shade

was 15.4'C (59.7'F). The black bulb often read 15°C (27'F)

more than the ordinary thermometer and sometimes read

more than 20°C (36°F) above it and 30°C (54°F) above the

temperature in the shade. These things indicate an intense

heat radiation and insolation in Korea; but comparative

data are needed before any conclusions can be drawn.

Ozone. I hesitate to say anything of the “ozone-cage”

I have used for a short time, the method is so unreliable. I

wanted to see if Korea, without thunder-storms, would

have any ozone at all. And so, while I realize that other

things besides ozone will change the color of “starchiodide

papers,” I have been making some tests according to this

method. I do not find the air of Seoul giving much change

to the paper, the average would seem to be about 2 on a

scale of 10. This would indicate a trace of ozone (or hydro-

gen peroxide probably) in the air here, but considerably less

than in the central United States. The proximity to the sea

probably accounts for the trace rather than storms.

With this summary of the climatic conditions of Korea,

I pass to the second, and for this time, briefer part of

my paper, the discussion of the probable effects of this

climate on man. As stated before, I have as yet been un-

able to carry out the experiments and make the tests and

observations necessary to check up my conclusions. Relying

upon the investigations of men in other lands, I will give

what seems to me to be the probable effects of the climate

of Korea.

The main factors in estimating the effects of a climate

are the Mean Temperature month by month, the Vari-

ability of the Weather, the Relative Humidity, the fre-

quency of Storms, and the intensity and amount of Light.

There are other factors but their importance in Korea
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seems to be only a very minor matter and so they are not

discussed. Of these factors the most important one is that

of the mean temperature, all investigators are agreed as to

the effects of heat and cold
;
and it is a matter of such com-

mon experience that heat and cold, when beyond a certain

degree, are very great in their influence upon our well-be-

ing and upon the ability, as well as the inclination to work.

The effects of humidity are well established. There is less

certainty as to the effects of storms and the changeable-

ness of the weather, but the evidence for their effects is

too strong to ignore. There is dispute as to the effects of

light, I am not ready to attempt to estimate the influence of

light in Korea very definitely, only a general statement will

be made at this time.

Effects of Temperature. Very little need be said

as to the mean annual temperature, it has very little signi-

ficance in places where there is much'^seasonal and daily va-

riation. Of course it is possible to roughly mark the climatic

zones according to the mean annual temperature, as Supan

and others have done. High mean annual temperature is

found only in the tropics and they are well known to be bad

in their effects upon the white man ; and the natives of the

tropics are uniformly low in the scale of civilization, and we
cannot doubt that the climate has a big part in this ;

the

degeneration of superior races emigrating to the tropics is

very marked before many years or generations. And
where the mean annual temperature is near the freezing

point, it is too cold for human efficiency. Within the

temperate zones, very hot or very cold regions, as shown

by the mean annual temperature, will correspond in effect

to the tropic or polar zones.

In estimating the effects of temperature upon man the

greatest factor is that of the mean monthly temperature.

Months that are torrid in temperature have the effect of

torrid zone heat ; and frigid months have their effects ac-

cording to the severity of the cold. I think that the effects

of either the torrid zone continued heat or the constant cold

of polar regions are cumulative ; the effects of a month or
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two of weather as hot as that of the tropics is not so great

as when it lasts practically all the year, the body has op-

portunity to recuperate during the cooler seasons. So I am
sure that a factor that would be correct for the degree of

heat in a temperate region would not be adequate to give

the true effect of the same degree of heat in the tropics.

This has a bearing in estimating the effects of the climate

in Korea, the length of the hot season and the cold season

affecting our estimates.

Again the fact of hot or cold days in a month of moder-

ate mean temperature is not of much significance as to the

final effects, the changeableness itself having, however, a

favorable result. Nor is the daily range of temperature of

much significance, except where the range is too slight in

hot seasons
;
even though the day be quite hot, if the night

is cool we get along well, the climate is good ; the change

of temperature in thi^way too is, if anything, stimulating.

Taking as many factors of efficiency into account as we
can—the psychical and the physical— it is found that about

15°C (59°F) is the most nearly ideal temperature for a white

man, and is given a rating of 100%. Temperatures below

15°C are progressively worse, 0°C (32°F) is rated at 96.5X,—10°C (14°F) is rated at 91.5%. Similarly, temperatures

above 15°C are increasingly bad and given lower ratings,

20“C (68°F) is rated at 98.49^, 25°C (77°F) at 95.99^, 30°C

(86°F) at 92.59^, and 35“C (95°F) at 84.39^. This is the

estimated effect of temperature only, when humidity storms,

etc., are constant, ihe effects of these factors must be sep-

arately considered. So we can estimate the effect of a

climate by taking the mean temperature for each month and
using the efficiency factor for that degree of temperature ;

we get the percent of efficiency that will probably be found.

Tables are prepared giving the percent of human efficiency

at different temperatures
;
Huntington gives such a one and

I have used it in my calculations.

I have taken the mean temperature month by month
for several places in Korea and using the percent factor

have calculated the curves of human efficiency for these

places. The results of these^ calculations are shown graph-

ically in Figure 19.
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Fig. 19. Human Energy in Korea, Estimated on the Basis of

Climate.

On basis of Mean Temperature by months

Correction for lack of Variability _ _ - _

„ ,, Humidity

,, „ Spring

Rating on scale of 1200, shown beneath names.
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It will be noted that if nothing but temperature were to

be considered, human efficiency in Korea would be about

lOOX in May and October. But in reality other factors

must be taken into account and the results are not so easily

obtained. Spring and fall both show high ratings, and both

summer and winter cause marked decreases. There is no

doubt about the truth of the decrease in summer
; we all

want to get away to the seashore for a vacation and lose

much of our ambition at that season. In winter we try to

escape the effects of the climate by heating our houses in

which we do our work. Outdoor work is at a minimum in

winter. In parenthesis, I will say that the foreigners gen-

erally heat their houses too hot in winter
;
a temperature

of 70°F (2FC) is rated at about 97.9%, we ought to keep

the house nearer 60°F (15°C), which is rated at lOOX ;
if

we have moisture in the air 60°F is as comfortable as 70°

and is better for the health and efficiency.

Taking into account only the actual mean monthly tem-

perature, the curves for spring and fall are about the same,

but really that for spring should be lower. This has been

clearly shown by Huntington for the United States and it

is reasonable. The severe cold of the winter lasts longer

in its effects, it takes us longer to get over the cold season
;

we have realized this for ourselves, and the medicine ven-

dors take advantage of it to sell “spring tonics and blood

purifiers.” And too it has been shown that there is a dif-

ference in the effects of a rise in temperature and of a fall,

a slight rise or fall both are good in their effects, but we
can stand a greater fall than rise without it causing a slump

in our abilities, and more than this, within moderate ranges

a fall in temperature is more stimulating than a rise : in the

spring we have rise in temperature and in the autumn it is

falling, so the stimulation of autumn fine days with falling

temperature is more than that of spring days equally fine.

I have made allowance for this on my curves as will be seen.

As to whether the effects of temperature are the same

for the Korean people as for the white race, I cannot say

definitely
;

I think the effects will be practically the same,
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but with probably a slight advantage in favor of the Koreans

in ability to stand hot weather. My hopes are that we can

work this out and find the optimum temperature for Ko-

reans and how well adapted they are to their climate.

The effects of the mean monthly temperature is about

twice as great as all other factors. In Korea this would

mean a maximum effect of 6 to 8^ for certain months, and

2 to 3% for the whole year. If we took only the mean an-

nual temperature it would be only about 1 reduction

for the worst place in Korea and the most of the country

would rate at about 99%, instead of at 97% when we take

the monthly means.

Variability. Another important factor in the effect

of temperature is the variation from day to day. An un-

changing climate lacks stimulating effects, it grows mono-

tonous and is depressing as to its final effects. Even the

ideal temperature would be too uniformly stimulating and

would in the end tend to weaken. Huntington likens it to a

horse pushed on a long drive, he finally tires out. There is

considerable evidence to show that a continuously fine

climate, even at the ideal temperature, is a factor in produc-

ing nervous disorders, especially neurasthenias. The effects

of too great sudden change are also bad for the time being,

but in peoples frequently exposed to such, there is develop-

ed a capacity to react to these changes. It is like a splash

of cold water on the body, or a sudden hot plunge, there is

a physiological reaction that is good for the body. The
people living where they have “weather” are the most virile

people of the world. Dexter and Huntington very clearly

show the value of having “weather”. Huntington shows

that men do more work and better work when there is

change in temperature from one day to another.

Huntington in his estimates took the seasonal range as

an approximation tp the variations from day to day; he con-

sidered that if the mean minimum was not below—7° C.

(19.4°F.) and the mean maximum not above 23°C. (73°F.)

there would be no reduction in the efficiency on account of

the excess of changeableness, if more than this it would
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be bad; but he did not give a basis for estimating the effect if

there was not much variability. I think his basis applies to

the United States and to Europe where there are greater

changes from day to day, but I do not think we can adopt it

in our estimation for Korea. Only in the extreme north and

interior do we find the mean minimum less than—7°C. and

only in the hottest portions do we find the mean maximum
above 23°C. But there is good seasonal range for all parts

of Korea. As the curves given before have shown, the mean
range of temperature is about the same for Korea as for

the eastern part of the United States, where Huntington’s

observations were made; but there is not nearly so great

variability in Korea, as we have shown. So since the vari-

ability is less in spite of the seasonal range being the same,

I have had to take another basis for estimating the effect of

this factor. I will not detail the steps by which I deduced the

rule, I only say it is largely based on data given by Huntington.

In winter there is a mean daily variation in temperature

of over 2°C. (3.6°F.) and more than 12 days each month

have over 2°C. rise or fall
;

I consider this sufficient daily

variation and not excessive and so left the curve as it stands

after estimating it on the simple basis of mean monthly

temperature.

For the rest of the year I took the following rule ;

Daily variation over 2°C,over 12 days 2°C,change-no reduction.

1.5°-2.0°C, 9-12 „ 2’C change-0.5^ „

1.0”-1.5°C, 5-10 „ 2“C -1.0% „

n 0.5=-1.0°C, 4-8 „ 2”C -2.0% „

n 0.0°-0.5°C, 4-8 „ 2“C -2.5% „

The results of applying this rule are shown in the

curves of Figure 19, still further reducing the efficiency

shown on them. The reductions from this factor are con-

siderable, more than that from humidity but much less than

for the mean monthly temperature.

Humidity. It is well known that when the humidity is

great, high temperatures are much more trying. I have

estimated a possible maximum effect of 3% for humidity.

The following rule was used in estimating this effect

;
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Up to 20”C (68°FJ, a humidity of not overTOX is good.

'J'emperature above 20°C, Humidity lOOX reduces efficiency

3X.
20°C, 85X )) „ 1.0/.

20’C, 80X f > „ 0.6X
20”C, 75X ) J „ 0.3X
20”C, 70X M „ o.ix

20”C, „ 60X or less. no reduc-

tion.

It would be hard to establish these factors, but there is

a basis for them. The results of applying them in Korea is

also given in Figure 19.

During the spring and autumn the humidity and tem-

perature are both near the optimum, so only a very slight

reduction is estimated. In the winter, contrary to the com-

mon opinion, the degree of humidity is advantageous rather

than otherwise ;
it is not excessive at all, and is high enough

to prevent the evils of dry climates. But if we do not pro-

vide moisture in our heating systems, the air of our houses

is so dry that furniture and people feel the effects. Let me
startle some of you by stating that it is “dry cold” that is

most severe, not damp
;
this is tested and is reasonable if

we think it through. I make no reductions in estimated

efficiency on acccount of humidity in winter. But in the

summer there is a marked effect of the high humidity.

There are three months or more having a temperature of

over 20°C and humidity over 75^. Mokpo and the rest of

south Korea suffer most from this.

The electrical condition of the atmosphere is very closely

related to, if not conditioned by the humidity. Dry climates

have an atmosphere highly charged with electricity, and

mental and physical exhiliration results
; men in these re-

gions work with more vigor. They probably wear out

quicker if they do not stop for rest, but the stimulation is

real. So far as I know, no tests have been made as to the

electric potential of the earth and atmosphere in Korea, but

the humidity of the air would lend support to the opinion

that the electric potential is low, and the stimulation from it



46 THE CLIMATE OF KOREA

is largely lacking. Low electric potential results in few

storms with lightning, and also probably results in low

Ozone content in the air. I am unable to express any definite

opinion as to full effects of this lack of electric and ozone

stimulus, it may be entirely covered by the depressing ef-

fects attributed to high humidity and it may be I have

under-estimated its effects altogether, I cannot say.

For the present, I have had to be content with letting

the reduction on account of the lack of variability in the cli-

mate of Korea, represent the total effect of this element and

storms as well. I am convinced however that the compara-

tive absence of storms would further reduce the curves, but

data is not at hand to compute this. There is a stimulus in

a storm, it produces a good reaction. The regions where

the people show greatest vigor and efficiency are all regions

of storms. Central and Eastern United States and North-

west Europe are the most stormy regions of the world

where other conditions are favorable to man. Japan has

more storms than the rest of the Orient where other con-

ditions are favorable, and her people have shown more

vigor. I am inclined to think that we would have to further

reduce our curves by to 1 9^ for the most of the year to

get the true curve for Korea.

A secondary effect of storms is the succession of clear

and cloudy days. Accurate observations show that ef-

ficiency is greater on cloudy days—except when too long

continued and then they become depressing. The whole of

this may be summed up by saying that “Weather is good.”

Storms, cloudy days, and changeable temperature all stimu-

late man.

The winds in Korea probably have no considerable

effect; strong winds, long continued, so seldom occurring.

I think, too, we may ignore the effects of low atmospheric

pressure per se, the storms and changes in the weather ac-

counting for all the effects.

My present opinion is that Korea has too much sunlight

for the highest human efficiency, especially causing neuras-

thenias, which are very common in Korea both among the
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Koreans and among foreign residents. I will not attempt to

estimate the extent of its influence.

To suggest the comparative rank of the climate of Korea

among the countries of the world, I wish to present a map
of the world showing how Prof. Huntington estimates the

distribution of human energy on the basis of climate. (Fi-

gure 20). He takes the percent rating for each month, and

so a perfect climate would have a total rating of 1200. At

that rate he grades all countries above 1175 as “Very

High,” 1150 to 1175 as “High”; 1125 to 1150 as “Medium,”

and 1085 to 1125 as “Low,” and below 1085 as “Very

Low.” It will be noted that he rates Korea as “High.”

Fig. 20. Distribution of Human Energy on Basis of Climate,

(from Huntington)

As will be noted on Figure 19, I have given it this rating,

i. e. 1150 to 1175; for paraticular places, I grade Seoul,

Chemulpo, and Taiku each a little above 1161, Seoul being

the best of the three. Mokpo, with its long, more humid

summer, is more depressing than Seoul. I grade it at about
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1159. Pyeng Yang has a more severe winter, and though

the summer is better, it ranks about the same, 1160. The

winter in the extreme north is too severe, Chukochin ranks

only about 1157.

Practically all of the central and eastern parts of the

United States and Northwest Europe are rated above 1175

by Huntington. If we considered only mean monthly tem-

perature, Korea would rank about 1170 for the main part of

the country, the depressing effects of uniformity and high

humidity combined with heat in the summer bring this down
10 to 15 points more. I think that I have not at all exag-

gerated the depressing effects of the climate.

Figures 21, 22, and 23 show comparative studies of

places in Korea and the United States. They tend to con-

firm the impression of the accuracy of my estimated curves.

Fig. 21. Mokpo and Tampa, Florida.

Mean Temperature, Mokpo ,
Tampa

Relative Humidity, ,, , ,,
-

Efficiency, Mokpo (est.)

Tampa (Huntington)
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Figure 21 compares the Mean Temperature, Relative

Humidity and Efficiency curves for Mokpo and Tampa.

Tampa is hotter than Mokpo and the observed efficiency

curve for Tampa taken from Huntington’s book shows a

greater summer depression than the estimated one for Mokpo.

This is as expected.

Mean Temperature, Seoul , Connecticut

Relative Humidity, „ — •—•—
•, ,,

Efficiency, Seoul (est)
,

Connecticut ( Huntington) - - (1910- 13 )

Figure 22 compares Seoul and Connecticut, the Tem-

perature curves are very similar, the humidity is greater in

Seoul during the hot months. The estimated depression for

summer in Seoul is not so great as in Connecticut when it

should be more, and the curve for the spring is too high
; I
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think this shows quite conclusively that I have erred on the

conservative side. It will be noted that there is a second
Efficiency curve for Connecticut for the year 1911, it shows
a higher spring efficiency than that for the whole period.

Fig. 23. Mokpoand Columbia, S. C.

Mean Temperature, Mokpo

Relative Humidity, ,,

Efficiency, Mokpo (est) — —
Columbia (Huntington)

Columbia

I think the curves for Mokpo and Columbia, (Figure

23), are strikingly similar, all of them. The humidity of

Mokpo is much greater, so that if somewhat less hot, the

summer depression of energy is greater.

These studies do not show that I have accurately esti-

mated the climatic effects but they do lead me to think the

main points are correct and that I have not exaggerated the

depressing effects of the climate in Korea. And while more

careful work and observations and comparative data, are
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necessary to the accurate estimation, there are a good many

general observations that confirm what I have said, and the

approximate value of the conclusions set forth.

I think I have made it clear that so far as mean month-

ly temperature is concerned there would be no great dif-

ference in the effects of the climate of Korea and that of the

eastern part of the United States, but there is a difference

in favor of the United States on account of the humidity and

lack of storms and variability in the climate of Korea. It is

the feeling of most everyone when he first arrives in Korea

from the United States that the climate here is very fine, but

before many months have passed we all find it hard to

keep up ambition and energy, and it is a matter of common
observation that we do not recuperate so quickly here as in

the homeland. And while comparative data are lacking, I

feel sure that the amount of sickness among the foreign re-

sidents in Korea is greater than among an equally carefully

selected group in the homeland. There are other factors

than the climate that take a considerable importance, but I

am sure that I only voice the opinion of nearly all of us,

when I say that we are not quite up to our best in Korea

and that the climate has something to do with it. I have

already referred to the number of neurasthenias in Korea,

of course the climate does not cause this disease directly, it

is the result of strain and probably overwork, but the work
is accomplished at a greater expenditure of energy to over-

come physical and psychical depression, and so the exhaus-

tion of our reserve force is more quickly accomplished than

in the homeland. I have suggested three main causes of

this reduction in human energy in Korea, humidity, lack of

the stimulus of changes,—lack of “weather,”—and possibly

the excess of light, of a great intensity.

It is not alone this running down of the energy of the

Americans who come here to live
;
the impression gained by

even casual observers is that the people of Korea are not a

people of great vigor. I realize that there are many factors

that would each partially account for this, but I think it is re-

asonable to conclude that the climate is one important factor.
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I think it is true that there is a difference in favor of the Ko-
rean from the northern part, when we compare the energy

of the people of north and south Korea. In this, too, climate

forms an important but not the only factor
;
religion, customs,

and such, are much the same in both parts; the climate is dif-

ferent and the average of the people is higher in the north.

We may say that more severe cold and the greater struggle

required to get a living is the cause, and it may also be true

that the mild climate of the southern part ; with the longer

summer, giving a longer growing season, and demanding

less to live on causes the people of the south to relax, and I

think it is probably true. For, somehow, it does not always

seem to be the favorable climate that makes a strong people,

it rather seems the reverse. But there is more than the

psychical element involved, the equable, even tempered

climate somehow reacts— or fails to cause a reaction, and the

very physical tone of the body is reduced, with consequent

effects on the life of the people in its every manifestation.

So compared with the people of the more energy stimulating

climates of the west, and even comparing parts of Korea,

we see the effects of the climate.

The data of agriculture I have secured is too incomplete

for more than mention, it shows that for rice-growing the

farmers of Japan produce more per unit than those of

Korea, but I doubt if climate has much to do with this. It is

rather improved agricultural methods from better education

and a more strenuous struggle to get enough to feed the

denser population. As between north and south Korea, the

data shows what I have referred to, the necessity for greater

effort to get a living and of course, the consequent effect on

the people.

I think it is true to say that the influence, power and

advancement in business, arts and science of the Korean

people, and the energy shown by them, do not rank as high

as the climate would lead us to expect. Climate is on the

whole outside of man’s power to control but the factors of

hampering customs, superstitions, ignorance, religion, poor

sanitation, improperly balanced diet, and ages of political
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repression, these are all in man’s power to correct. The
total influence of these factors may be greater than that

of clim.ate in determining the influence and energy of a peo-

ple. This should encourage us to work to improve these

factors in Korea and to expect her people to attain to higher

efficiency and its resultant richer opportunities.

SUMMARY AND CONCLUSIONS.

The character of the climate of Korea is continental

;

modified by monsoons from the south in the summer, and

from the northwest the rest^of the year giving a cold winter

with little precipitation, and a rainy summer. Spring and

autumn are mild, beautiful transition seasons.

The difference in mean temperature of the north and

south is very small in the summer, but in winter is consider-

able; a difference of 3.5°C (6.3°F) in summer and 22.4°C

(40.3°F) in winter between Mokpo and Chukochin.

The extreme range of temperature for any one place is

great; Chukochin ranges from -40.8°C to 35.5°C (-41.4° to

96°F), a range of 76.3’C (137.4°F). Fusan ranges from -14.0°

to 33.6 'C (6.8°F to 92.5°F), a range of 47.6°C (85.7°F). The
range of Mean Temperature is only moderate

; Chukochin

from -20.7°C in January to 22.2°C in July, (-5.2° to 72°F),

and Mokpo from 1.7°C in January to 25.7°C in August (35.1°

to 78.2°F).

The variation of temperature from year to year for

summer is very small
;

e. g., for August at Mokpo the dif-

ference between the mean temperature of the hottest and

coolest years was only 2.8°C (4.0°F); but for winter

the difference is more, being 7.2°C (13°F) higher for the

warmest January than for the coldest January.

The variation of mean temperature from day to day is

quite small, the mean daily variation for the year at Seoul

being 1.8°C (3.2°F), and only 35 days a year have more than

4.0°C (7.2°F) change from the preceding day, 250 days hav-

ing less than 2°C (3.6°F) variation
;
great sudden changes

of temperature are very uncommon.
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The diurnal range of temperature is small, averaging

only lO-S'C ( 18.5°F) cooler at night than in the day time in

Seoul; the greatest range is in spring and autumn, October

having 12.1'’C (21.8°F), The greatest range of Temperature

for one day is at Chukochin, the maximum daily range there

being 25.rC (45.2°F).

At no time is there extreme heat, but the continuous

heat and high humidity of summer is very trying; there is

too little change from one day to another. The steady cold

of the winters makes them quite severe, but there is enough

variability from day to day.

Compared with the west coast of the United States, the

range of temperature is greater in Korea, but the mean an-

nual temperature is about the same. Compared with cen-

tral and eastern United States, the extremes are greater

there and variability, too, is much more in the United States.

Compared with Mediterranean places in the same latitude,

it is slightly cooler even in summer in Korea, and the win-

ters are much colder.

The humidity curve roughly corresponds to that of the

mean temperature, highest in the summer months, in the

United States there is a drop in this curve for summer. This

gives constant heat with high humidity, 1^% up, a very

depressing combination. The winter humidity is from 50?^

to 709^, a favorable humidity for the temperature; the

winter humidity is less than the United States from Mis-

souri east.

There is a little rainfall from October to March, but

heavy rainfall from April to September, a rainy reason in

summer. The mean rainfall for the year is from 832 to

1456 mm (34-60 in).

There are frequent changes in the Barometer readings,

but storm centers do not often cross Korea. Thunder-

storms are rare and never severe, and other severe storms

are not common.

Except in the seaports of the southwest coast strong

winds are not usual
;
Seoul reporting only an average of
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2.7 meters per second (6 miles an hour) and only 20 days a

year with over 10 meters per second (20 miles an hour).

Korea is a land of much sunshine and bright skies,

about 7 hours a day for every day of the year
;
about the

same or a little more than “Sunny Italy,” but less than

southwestern United States.

During most of the year the intensity of the sunlight is

strong, the “Black-bulb thermometer” shows strong sun-

light and great radiation.

The “starch-iodide” test shows little ozone in the air,

and the relatively high humidity and absence of thunder-

storms indicate a low electric potential in the air.

The main factors in estimating the effect of a climate

upon human efficiency are Mean Temperature month by

month, variability from one day to another. Humidity, the

frequency of storms, and the intensity and amount of

Sunlight.

Considering only the mean temperature by months, the

climate of Korea would be favorable to high efficiency, about

the same as the eastern part of the United States.

The small variability
—
“weather”—results in a lack of

stimulation from the climate
;
this reduces the expected ef-

ficiency considerably.

The high humidity in the summer still further reduces

the efficiency ;
this and the lack of storms, with a low elec-

tric potential, does not give the stimulation of dry and

stormy climates.

The rising temperature in the spring depresses the ex-

pected efficiency for the months, the falling temperature in

the autumn is more stimulating.

The sum of these effects is to give Korea a good, but

only a second-rank climate. It lacks the tonic effect of

“weather,” ozone, and electricity and is depressing in its

steady temperature and high humidity.

The intense sunshine, great in amount, even during the

rainy season, probably reacts badly upon Western people

and may have a bad effects upon the Koreans themselves.
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The estimated curves of human efficiency on the basis

of climate as given in this paper are probably too high, fail-

ing to take full account of the depressing effects and of the

lack of tonic effects.

OCCIDENTALS IN KOREA.

It will probably be worth while to add a few words
regarding the effect of the climate of Korea upon the oc-

cidental residents. It is undoubtedly true that there are

many breakdowns among the foreigners in Korea. I can

not verify the accuracy of the statement, but a world-famed

student of missions is quoted as saying that there are more
breakdowns and more ill-health among the missionaries in

Korea than in any mission field outside Central Africa and

and such places. Even if this is exaggerated it signifies

a serious condition. Why should it be so ?

The “weather” in Korea is unquestionably fine, most of

us boast of the “fine climate,” usually with a reservation in

regard to the rainy season. But I am inclined to think the

rainy season a blessing in disguise for us westerners, the

clouds protecting us from the intense heat and light. We
boast of the climate, and yet send many invalids home. Is

it not because we consider the climatic conditions so fine

that we try to keep up the same rate of work we maintain-

ed in the homeland ? The climate lacks the stimulus of

storms and weather and electricity and ozone, and is

depressing in its constant temperature and high humidity

in summer with too much sunshine for blond-races
;
main-

taining the homeland rate of energy consumption depletes

the reserve forces, and either there must be slacking of

work or exhaustion. Ambition to do good work in a land

of great things in missionary lines, the pressure of duties

that results from the successful work with too few workers,

these lead the worker to overtax his reserve. Even when a

period of rest is taken, the lack of stimulus causes slower and

less complete recuperation. The result is that, as a whole

the Occidentals in Korea look worn, newcomers and those
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returning from furlough notice this, but soon join the

ranks of the “weary-looking.”

The obvious conclusion from this, is that we need to

realize we are not in so fine a climate, not so good for

energy stimulation, and to be content to lead less of the

“strenuous life,” to put down the conscience that tries to

drive us on when the flesh is rebelling, to realize that it is

not necessarily a sign of laziness that we are less inclined

to exertion
;
and to lead a wholesome life of good hard

work with rest and recreation, too. Work as we may, there

will be things undone, and if we do not use our powers

wisely there may be still more than there ought to be un-

done when we are worn out or broken down. We need to

heed the voice of the weary body, when it tries to warn us

to conserve what is given us, and to let well-filled years of

work be our portion instead of a short period and then be

worn out. Not many of us are in danger of “rusting out”

and don’t let us hasten the “burning out.” This means less

strenuosity in the days work, taking time for “sleep that

knits up the ravelled sleave of care” and taking real vaca-

tions and having recreations throughout the year. There

may be times when a set of tennis or a mountain climb is as

religious and as much to the glory of God as attending a

prayer meeting. But don’t let us neglect the latter in its time.

And Mission Boards should not send workers to Korea
thinking this a good place for a person short on reserve

energy. Korea is not a health resort for workers.

A few hints for Occidentals in Korea.

Be temperate in all things, in work and play and rest,

and in eating and drinking.

Have some work or hobby or recreation that takes you

out doors awhile every day.

Avoid the intense sunlight of a summer midday, the

heat and light are worst from 11 to 4.

Do not wear black clothes out in the summer sun, but

they may be cooler in the shade.

Pith hats and white suits are sensible
; straw hats are

. too transparent, they need an opaque lining, and colored
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undergarments may be better than white for wear in the

sunshine.

Dark or colored glasses protect the eyes from the strain

of intense sunlight and the glare from the soil that is high-

ly reflecting.

Don’t expose your Occidental brains to the direct sun-

shine, unless you have lots of black hair
;
bald heads are

very transparent to sunlight.

Develop your coat of summer tan slowly, you will then

be able to stand much more exposure.

Avoid constipation at all times, but especially in sum-

mer.

Eat plenty of fresh fruits and vegetables.

Drink plenty of good water, even at mealtimes it will

do you good and your digestion will not suffer and you can

stand the climate better.

It is sensible to take a noon-day rest, even if you have

to work later at night. The cooler morning and evening

hours are best for work.

And do not over-do your sea bathing, if you are cold

and tired after it the chances are you stayed in too long or

overexerted yourself; if neither of these consult your

doctor.

Try to keep your house at about 15° to 18°C (60° to

65 F) in winter and be sure the air has plenty of moisture.

And then sleep in open rooms.

Why not take a little vacation at the holiday season ?

The cold weather reduces your energy capacity, recuperate

a little.

Remember that a weary nervous system is easily irritat-

ed ;
it takes more grace to keep sweet then, so do not walk

into temptation.
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