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FOREWORD 

A successful research, development, or training progran requires 
a knowledge of the degree of environmental representativeness of test 
sites and training areas. The Quartermaster Corps, at the request of 
the Corps of Engineers, Waterways Experiment Station, under a directive 
from the U.S. Amy General Staff, Is developing a generalised, compara¬ 
tive, climatic picture of the vet tropics throughout the world by a 
series of tropical analog studies. The series parallels two series 
already completed, comparing Yuma, Arizona, with the various desert re¬ 
gions of the Northern Hemisphere, and Fort Greely, Alaska, and Fort 
Churchill, Canada, with the subarctic regions of North America and 
Eurasia. 

This is the ninth report of the tropical series. It compares the 
Canal Zone climate with that of the Far East, and by so doing provides 
a climatic reference for military planners and test personnel. 

AUSTIN HENSCHEL, Fh.D. 
Chief 
Environmental Protection Research 

Division ' 

Approved: 

PHILIP J. RORK, Lt. Col., 9«C 
Commanding Officer 
QH R and E Center Laboratories 

DALE H. SI KLING, Fh.D. 
Scientific Director 
GK Research A Engineering Command 
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ABSTRACT 

The climate of the Far East is compared with that of two locations 
in the Canal Zone; Balboa Heights., representing the drier, leeward. 
Pacific side of the Isthmus of Panama, and Cristobal, representing the 
wetter, windward, Atlantic side. Areas of analogy of pertinent climatic 
elements and combinations of these elements are shown on maps. 

The Far East does not contain areas of complete climatic analogy 
to either Canal Zone station. Winter temperatures are too low in all 
parts of the study area to show coincidence with the three climatic ele¬ 
ments normally ised for comparison. Nearly all of the study area is com¬ 
parable with the Canal Zone stations in respect to mean temperature of 
the warmest month. Much of the lowland area of Japan, Formosa, southern 
China and a small area in extreme southern Korea have mean «.nmy».! precipi¬ 
tation analogous to Balboa Heights, but only five areas on the southeast 
coast of Japan have mean annual precipitation amounts which axe analogous 
to Cristobal. Other climatic elements, such as mean daily maviimnw temper¬ 
ature for the warmest month, and number of wet months, show large areas 
with analogous, or greater than analogous, conditions. Much of Japan and 
southern China are analogous to Canal Zone stations in mean cloudiness of 
the wettest month and mean relative humidity of the driest month. Mean 
windspeeds in the warmest month, mean precipitation of the wettest month, 
and mean daily temperature range of the warmest month in nearly all of 
the lowland portions of the study area are analogous to Balboa Heights, 
but only small areas are analogous to Cristobal. 
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ANALOGS OF CANAL ZONE CLIMATE IN THE FAR EAST 

1. Purpose and scope 

Ibis report is the ninth of a series comparing the climate of 

tropical regions with that of Cristobal and Balboa Heights, Canal Zone. 

These two stations were selected to represent the climates of the 

Atlantic and Pacific portions of the Canal Zone, respectively. The en- 
virorunent of Cristobal is described in a previous report (Wiley »nd 
others, 1955). • 

No attempt has been made to provide a regional climatology of the 

Far East. Instead, the method has been to select certain climatic ele¬ 

ments that are considered particularly significant and, for each of 

these, to map the areas within the region considered closely analogous 

to either Balboa Heights or Cristobal. Some of the information pre¬ 

sented on these maps of single climatic elements has been consolidated 

into two composite maps, one for each of the two Canal Zone stations, 

showing areas where there is a coincidence of analogy for several cli¬ 
matic elements. 

2° Delimitation and geography of the Far East 

The area covered by this report includes those portions of China, 

Japan, and Korea generally south of 42°N latitude and east of 102°E 
longitude, and also Macao, Hong Kong, Okinawa (Ryukyu Archipelago), 
Formosa, and neighboring islands. 

a. Topography 

. ... Kwangsi-Kwangtung Lowland (in South China) is a broad, 
hilly region with little level land and few well-defined ranges. In 

the west the hills adjoin the Yunnan Plateau, and in the east they con¬ 

tinue with slightly higher elevations as the Taiyun Shan and Wuyi Shan. 

This whole area is studded with steep limestone spires, some of which 

are over 4,000 feet high. Along the coast there are several small, level 

delta areas. In summer the southeastern monsoon brings considerable heat 

and moisture to this area; in winter the area is cool and dry. Due to ir¬ 

regular topography, many stations report high summer rainfall, and nfeny 

other stations are in rain-shadow areas. The largest rain-shadow area in 

China is the Amoy coast northwest of Formosa. Here the Taiyun Shan, a few 

miles inland, receive much more rain than the coasted, areas. Hainan Is¬ 

land is a southern extension of the low hilly topography of this large re- 



Yuonan Plateau (southwest China) Is a spur of the Tibetan table¬ 

land, mostly over 6,000 feet in elevation. Although known as a plateau, 

this region is dissected by deep valleys, and is crossed by several hi*h 
mountain ranges. 

The Szechwan Basin (western border of China) is so-called largely 

because of the high encircling mountains, the Tsing Ling Shan, which rise 

to 13,658 feet in the north and the Liu Pen Shan in the south which rise 

to 9,186 feet in an eastern peak. It is a hilly amphitheater much higher 

than the Middle Yangtze Basins to the east, but considerably lower than 

the Tibetan tableland to the west. It is an area of rounded hilltops and 

narrow floodplains contained by steep-sided ridges. Ihe high northern 

mountains are an effective barrier against the northwest monsoon of winter, 

and they catch some of the moisture carried inland by the summer (south- ^ 

east) monsoon. The enclosed situation of the basin results in high humid¬ 
ities and considerable fogginess, even in winter. 

The Middle Yangtze Basins are divided by low hills, which are deeply 

dissected, but whose summits are gently rounded. The central portion of 

this area has numerous small lakes and marshes bordering the Yangtze River. 

The Yangtze, whic*. flows swiftly out of the Szechwan Basin in a narrow 

gorge, becomes broad and sluggish as it meanders across its nearly level 

middle course. This is an area of alternating; drought and flood, depend¬ 

ing on whether the summer (southeast) monsoons are strong or weak. Strong 

summer monsoons usually advance as far as the Worth China Plains, whîcïi 

then receive abundant precipitation, while the Yangtze basin areas suffer 

drought. Weak summer monsoons become stagnant over the Yangtze, resulting 
in a rainy year, while the Worth China area remains dry. 

Th“ Worth China Plains are sometimes called the Yellow River Plain. 

The deposition of the Yellow River (Hwang Ho), which in past centuries has 

emptied alternately on one side or the other of the Shantung Peninsula, 

has built up much of this area as delta and floodplain.' The presently 

abandoned southerly course is called the Hwai Ho. The Yellow River flows 

in natural levees 10 to 20 feet above the plain, and quickly inundates 

large areas during periods of heavy rains. The rocky Shantung Peninsula 

was fovaerly separated from the mainland, but has become connected by flu¬ 
vial deposition. The Shantung peaks, 3,700 to 4,700 feet in elevation, 

cause local orographic rainfall from the influx of moist summer air. Btfs 

area has higher winds than the plains to the west, and slightly lower tem¬ 

peratures. The Worth China Plain experiences sharp seasonal temperature 

contrasts. The Great Plain of Manchuria to the nortkeast of this area is 

^ c^desi regions of China, and is not considered to be a part of 
this study area. ^ 

be re8arded « a southeastern ex¬ 
tension cf the Worth China Plains. Only southwest of Wanking do hills 

separate the lower plains area from the Middle Yangtze Basins. Except 
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for occasional hilly sections, this plain is an alluvial lowland. It is 
.dissected by a maze of canals and contains a large number of shallow lakes 
and ponds. After heavy rains the entire area around these lakes and pond- 
may be unaer water. ' 

The western half of the Korean Peninsula is a highly irregular low¬ 
land consisting of low hills interlaced by short, swift streams. The east¬ 
ern portion is mountainous. Precipitation in Korea varies mainly with oro- 

L ? í‘e"' accordln« t0 the location in relation tTthe moun¬ 
tains), the highest amounts occur on the middle slopes of the mountains. 
Sharp seasonal contrasts in both temperature and precipitation, comparable 

a,lM PlalM- are tí. IoSSTm 

is both insular and mountainous. Four large islands make up 
(°ne of theBe^ Hbkkaido, is outside the area of this report): 

££ °LtheB® 18 “?rrouMed hundreds of smaller islands. Complex aoun- 
i^tíííí0*iíO,T the_íackboae of the langer islands and tend to character¬ 
ize their climate. Slopes are unusually steep and sumaits are lagged 
There is very little low, level land in Japan. Lowland climate« in south- 
oíhíth*!^6 “ííí18? the mra Current which flows northward 
hLiíS? 8ides of the Islands. High mountain areas escape much of the high 
humidity, copious precipitation, and relatively high températures which 
s!^CÍÜr«ZÜ th? l0íLand ar!aB 1x1 *uam#r »»nths. In winter the mountains 
nnílhw«* barrier 5or aouthem Japan against^the snow and cold air of the 
snÎSïîîî. °n> bUt the northwestern and northern coasts receive heavy 

a i The^6e^ural c°n/lguratl°n of formosa is that of a tilted fault block, 
(Chfi^va^sh Wt8t1 ^For?°,a plaln), f rom a range of 2-mile-high mountains 
(Chung Yang Shan) along its eastern side. The highest sumit on the is- 

°í nortkeni C*1“* winters in the lowlands are comparable to 
those in the Kwangsi-Kwangtung Lowland. Occasional sunmer typhoons bring 
concentrations of rainfall to the abrupt eastern slopes of the island. 
289 iÜÜhä111 ¡£fttioQ' Kashoryo, has reported a maximum annual rainfall of 
2Ö9 inches. The warm Japanese current flows on both sides of the island 
causing relatively high temperatures in aumaer in the coLïal lowl^ 

b- Major climatic controls 

winter monsoons are the major controls in the 
tiiTbarriJi fS J“** 0ther corltrolB *"•' (l) the position, of moun- 
the continent ^ location of the region in the southeastern quarter of 
Cerent ' 3) nearness to the tropical seas, and (4) fhe-wara Japanese 
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The eumner monsoon is a causal factor in +■*» 
climates in the tor East. It lasts i \ occurrence of tropical 
China, but occurs only in July and August in 00uthern 
masses of hot, moist, tronical air mot.-« -tn+ -il® aorth. In May, deep 
the Philippine and South China Seas and «ive ®outhern ChiQa directly from 

northern frontal sytenm, particSrS on Se^ the 8lu«6l811 
Ling Shan, Wuyi Shan, and Taiîm Sh^ ïhîï ««-facing slopes of the Man 

fall is augmented in June by HoSinmti^ of the of «in- 
moves across Burma, Thailand, Laos, and Viet Mam ""“í?011 
This is a typically tronica! n.ri«a „-u-u ,.7 , ,. am into «outhern China. 

light winds, and relatively high t^eStÍ¡ÍS.bUn,ldÍty' “a,iV* l0W clouds^ 

basins^Ä^Äe“ ^ ^ ^ 
the high mountainous areas to the west and the íff<0rGgraphlc mlli from 
conditions are similar to those on cl™iine«« «d humidity 
.here the „mieet Ío"tS ^ C““' 
stronger, and the frontal _august, the air is drier, '<inds are 

durln8 ,hort S.“* 

^.“in^rsïïrS'sjsî.'âr«' ^ ^ 
the vet tropical areas of Southeast tell thlB area froa that of 
China in winter, even as far Y C ld wlnd« blow throughout 
Japan Sea accumulating moisture which ?an^’0n Hon6 Kongj they cross the 
Honshu. Mountain ^ 8no* in western 
era Japan from some of the severeat 7 ChlQa# ««tern Korea, and south- 

eeldee ln ««« t^'hTÄpS“^: ^ ^ *”** 

<*. ÄS"!' f1“' aiwu», ft«».. 
The insularity and mountainous terrain of thesTt!^ a** Chlna lt8elf° 
al influences on their climate. The sumBer*1«^6 ialand* “Odify the monsoon- 
light southerly winds, movSiionTthíT^^^^ largely of 
south to north before headÍSgtoíírt thfcoííi ^ °f the UlMaaa 
from the moist air masses brought S these ¡¡inr?«^' ^04 the heavieBt «ln 
facing mountain slopes and SSÎl 1# ne0rM oa 

oorth^jrrLy.^” ^ c«»«, flo„ 
0«u»«l factor la cllmtlc îjdlflaâtS "ai ““ “l lalanda, la a 
Sumner« in Japan are similar to thoa*» °f the wara water, the 
mild. Warm, moisture-laden air. masses fni Chla&* winters are 
out the year, but are more pronounced in jw Current through- 
tion of these air masses, particular?v inJ*Ly> ^ Au®u*t. Stagna- 

of light to moderate rainfall in central «id ÎoÏSÜÎ'jSÏ!' ^ Perl0dS 
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+Mb ^taiaoua areas tend to coapartmentalize the various regions in 
this study area. Most of the highlands in the Far fest are climaticallv 

distinct from neighboring lowlands. Generally, temperatures in highlS 

reas are lower, cloudiness and windspeeds are greater, and precipitation 
may be much higher, especially on middle slopes exposed to the sunrner 
monsoon. c «un»»!- 

3» Climatic summary of the Canal Zone 

The Pacific portion of the Canal Zone, represented by Heights 

r ^ humíd tropical clioate with a four-month diy season (fig! 
1). 33ie difference in mean monthly temperatures of the warmest and nni a 
est months l8 only 2 F%eand the rangel™, the h^hesî ¡¡STSilT^Ï- 

oPro90 F) to the lowest mean daily «iniwn^ (February 
SrkLî8 0nly 19/ • Precipitation, averaging 70 inches annually, is7' 
markedly seasonal. Two months, February and March, have less than 1 inch 
or ruaiui, jnd fl,., «ont!» la,, „re tían 8 InSi. 
gin. In December and end. In April. Rainfall in each of Uarmtainlna 

months is more than 7 inches; October and November both have ¡orethaü 10 
inches. Relative humidity is high from June through NoveJer ?louSnes. 

is at a maximum from May through November, coinciding with the ret wesson* 

sky coverage averages about 8 tenths at Balboa Heights at that season ' 

ïoÏÏrit'l£îh!I*Sl<iLtr^at durin8 the il7 ««"«n; winds average 9 to 
lO mph at Balboa Heights from January through April, but «nlv about S to 6 

SreULlnflîhhetrrlQàer 0f the 7ea- ^utheastvard tUfthíHí, 
^ decrease in rainfall and an increase in temperature, L 

tc *ea level from 110 feet at Balboa Heights. Rainfall 
Monte n0rthüüt' 88 lnch®* at Gamboa, II7 Sche/at 
Monte Lirio, and more than I30 Inches at Cristobal. 

a wet^ííS£i?.POrfci?“0f Caaal 20116 > »Presented by Cristobal, has 
tropical climate (Fig. l). 3fce difference in mean temperatures of 

the warmest and coolest months is only 2 F*, and the range from the hi«h- 
the f*117 ““f“0® (April, May, June, September, and October, 86*F) to 
h lowest mean daily minimum (October and November, 75*F) is only 11 F* 

lhe mean annual temperature of 8Tf 1. typical of eiuatorial aîîaï. ¿I 
eíeí1 ^Aithîrr8*" 13° lnchea a yeftr, and the monthly distribution is un- 

^t5°J«h.BO »»ath can be considered really dry, tvo months have 
while eight months have morTthan U 

ÎSdï a aSÎi ÎÜTY* £.rl!t0bal b#gini 111 JaavAry (3.4 Inches) and 
ends in April (4.1 inches). During the remaining months, average rainfall 

about 12 to 22 inches. Mean relative humidity is*¡igh in all 
»nths, the lowest mean value, 77 percent, occurs in February and March 

SnSaCOV«L1,Jr!ate8t ^ Jul7' 8 tao««i *nd least In í¡£2¡a£* ^ 

ÄstTsSÄ (a^uf Ti!).111 *bruaiy 804 ^ ^ 
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CRISTOBAL 
(ATLANTIC SIDE) BALBOA HEIGHTS 

(PACIFIC MDF) 
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Figure 1. Climatic Summary of 2 Canal Zone stations 
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4. Criteria and methods 

a* Climatic elements selected for study 

As in the previous studies of this series, tençerature, preci¬ 

pitation, humidity, cloud cover, and windspeed were the climatic elements 

considered most important to military activities. It was assumed that 

test authorities are more interested in stress periods (e.g., hottest and 

wettest) and in annual fluctuations than in the data for specific 

months; accordingly, the warmest, coldest, wettest, sad driest months of 
the year at each station were selected for study. The followin* specific 
climatic elements were studied: * 

(1) Mean temperature of the warmest month 

(2) Mean daily maximum temperature of the warmest month 
(3) Mean temperature of the coldest month 

(4) Mean daily minimum temperature of the coldest wnth 

(5) Mean daily t gape rature range of the warmest mouth 
(6) Mean annual precipitation 

(7) Mean precipitation of the wettest month 
(8) Number of wet months 

(9) Relative humidity of the driest month 

(10) Mean cloud cover of the wettest month 

(11) Mean windspeed of the wettest month 

b' "Analogous" and "semianalogous" ranges defined 

Classes were established defining the ranges of values con¬ 

sidered to be closely analogous to those for Balboa Heights and Cristobal. 

Fairly narrow limits of analogy were used in order to keep comparisons 

closely representative of the two reference stations. Table I* lists the 

classes of analogy and semianalogy selected for each element. For temper- 

a departure of k degrees from the mean at the Canal Zone station 
was allowed for each analogy class (except where a mean was taken for the 

two reference stations), and an additional k degrees for semianalogy. As 

for Hospitation : the mean annual rainfall of 70 inches at Balboa Heights 

is somewhat below that normally considered humid equatorial (supporting 

thiîet™ÏSie!î/?r,t) Î0T * l0CAlity wlth 4 dry »«won; therefore, in 
this tropical deciduous forest the limits of analogy were set at 55 to 85 

inches, differentiating it from most of the evergreen rain forest areas, on 

he upper margin, and savanna areas, on the lower margin. Cristobal, wrich 

ïîî«î.îf0SC?îo,r**?r,#“ nin fore8t tyI>e of climate, has a mean annual 
ïîîrÜ iS“1-, A departure of up to 30 inches of mean annual rain- 

^i?erC? ^141¾0118 to Cristobal, and an additional 30 Inches was 
considered semianalogous. Departures of 5 percent in mean relative humidity 

1 tenth in amount of cloudiness, and 2 mph in windspeed were selected aa- 
ranges of analogy for tkese elements. -- 

♦All tables are given in par. 7 
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e. Explanation of maps 

Values are shown for each station, with degree of analogy 

indicated by a symbol. Zsopleths were drawn to show zones of close 

analogy, and these zones are shaded. Areas of semianalogy were not 

shaded but were indicated by placihg the appropriate symbol on the map 

and legend for stations having semianalogous conditions. From the sep¬ 

arate maps showing analogous areas for each element, two composite maps 

were prepared, one for Balboa Heights and one for Cristobal, indicating 

regions where the following four single elements are analogous: mean 

temperature of the warmest month, mean temperature of the coldest month, 

mean annual precipitation, and number of wet months. In the Far East 

only the mean temperature of the warmest month and the mean »»■»»,■ i pre¬ 
cipitation are analogous. (See Figure 2 for station locations.) 

d. Limitations of data 

t&e procedures as outlined have certain definite limitations 
in a climatic comparison of this sort. Foremost these is the ne 

cessity, often encountered in climatology, of assuming climatic condi¬ 
tions in areas having few if any stations. 

A second limitation is that some elements, such as dev point, solar 

radiation, and visibility, which would have proved valuable as indicators 

of climatic analogy, were not included in this study because of the lim¬ 
ited amount of data available. 

For certain elements the number of stations reporting does not pro¬ 

vide a representative picture. Isopleths were drawn according to avail¬ 

able station data. Data for additional stations may reguire minor revi¬ 

sions of these lines in future investigations. The assumption has been 

made that Balboa Heights and Cristobal are representative of the Pacific 
and Atlantic portions of the Canal Zone. 

Data from some Far East stations are not given in a form directly 

conparable to that for the Balboa Heights or Cristobal records. Where 

period of record, hours of observation, or manner of observation dif- 

fered, station records had to be interpolated in drawing the isopleths. 

Values outside the limits of analogy or semianalogy were not analyzed, 

nor were combinations of climatic elements other than those Involved in 
computing number of vet months. 

B» method of recording temperatures varies from country to country. 
Mean temperatures are usually determined by averaging the daily — 

and minimum temperatures; however, at some stations in the Ihr East the 

means are obtained by averaging bi-hourly temperature observations as at 

Balboa Heights and Cristobal. Experience has shown that the difference 
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deriVed by theBe differe^t waye is seldom more 
than 1 F . Hours of observation of relative humidity, vindspeed, and 
cloudiness vary videly throughout the study area. 

5* Analysis of slag Ie-element map«« 

Individual maps showing analogous areas have been prepared for the 
climatic elements listed in paragraph 4a above. 

a. Mean tesiperature, warmest month (Kg. 3) 

V» ■S**** Oiweh and April, 80°F) and Cristobal (April, 
82 f) have nearly the same mean temperature for the warmest month. For 

the purpose of this study, to show the analogous area of this climatic 

of 4 r” on either slde 01°F is used. Areas falling 

rÎÎÏÎ? î ar* S*?"11 0n the “P hy a Will» and yellow pattern. An 
additional h r above 85 F and below 77 °F is considered semianaigous. 

Stations having semianalogous conditions are designated on the .in by an 
appropriate ejrtcl ("t" for hotter, for ooolS), but Sef 
are so represented are not shaded. 

Except for northern Japan, Manchuria, Mongolia, and northern Korea 

Sneítítíonf ! l0wlfndB 1x1 ,tudy area are analogous to both Canal 
2tone stations. Areas too cool for analogy are found in the highi 

throughout the study area. Ifcree areas with warmest-month temperatures 

woo high for analogy are found in the Middle Yangtze Basins and the 
Kvangti-Kwangtung Lowland and Hainan. 

The highest mean temperature for the warmest month is 93*F at 

äs: .i s: 
b. Mean dally máximum temperature, wannest month (Fig. 4) 

warn».* th* ««an.daily maximum temperature for the 
warmest month is 90 F; at Cristobal, which has a shorter and less pro- 

ar^areTh^rShioh^ COrf,8pondln8 temperature is 86*F. Analogous 
temperature» within 4 F° of these means. The 

82 to 90 F range is analogous to Cristobal, the 86“ to 94°f ratwe is an 
10,00. to Bibo. th. 86- to 90-F kog. 1. «ílSoLl^oâ 

-...,111 element the entire study area is analogous to 

ÍÍÍll aSL°Ín^hÍ Cane.ZOne ttatioaa' ®*c®Pt for comparatively 
^ “t'««® northern portions of Japan and Korea and in 

arT’1 ^ occur8 ln the low«r «lopes of the 
“0Bt of the coastal lowlands of China, 

of th. ôrïÂn'ÔïISSS.f*""’“1 KOrn' ^ ,outl“m •o«10'“ 

5 



Areas either analogous to or hotter than Balboa Heights extend 

throughout the interior lowlands of China, including the upper Yangtze 

River valley and the Szechwan Basin. IHiis analogous area reaches the 

Chinese coast in six places. A small area around Taihoku in northern 

Formosa is also analogous only to Balboa Heights. Within these areas 

only two stations (Tatung and Taming in north-central China) report mean 

daily maximum temperatures too high for analogy: 100°F in both cases. 

The areas analogous only to Cristobal are found in the highlands of 

Formosa and Hainan, the high mountainous border of western and northern 

China, the Shantung Peninsula, southern Manchuria and Mongolia, nearly 

all of norths^ Japan and Korea, and in the mountains of southern Japan 

and Korea. Areas too cool for analogy are mostly in the high mountains. 

The lowest mean daily maximum temperature in this study area (76#F in 
July and August) was reported at Pungsan in northern Korea. 

c. Mean temperature,, coldest month (Fig. 5) 

Balboa Heights and Cristobal have nearly the same mean tcm- 

pe-ature for the coldest month, 780 and 80°F respectively. A range of 

it F above and below 79°F (75° to 03°F) is considered analogous, giving 
a single analogous area for both Canal Zone stations for this climatic 

element. A map of the mean temperature for the coldest month Is a 

significant indication of true wet tropical conditions throughout the 

year. Not a single station in the entire study area is warm enough to 

be considered analogous (however, their warm season temperatures and 

are fomparable t0 the Canal Zone stations). Even Basco Island. 
extens ion of the Ihilippines, is only semianalogoua, report- 

F “eanB for January and February. Mean temperatures as low as 
-b F for January are reported from lyukotin in northern Korea. 

d. Mean dally minimum temperature, coldest month (Fig. 6) 

At Balboa Heights the mean daily minimum temperature for the 
coldest month (February) is 71#F; at Cristobal it is 75#F (October)? 

, analogous areas are those with temperatures that fall within 
4 F of the above two means. The extremely low mean daily nHniiw™ tem- 

area J™1« out any analogy with the Canal Zone 
for this climatic element, and indicate that wet tropical climates per se 

are found only equator-ward. A mean daily minimum temperature of -20^- 
for January was reported at Tyukotin in northern Korea. 

e. Mean dally temperature range, warmest month (Fig. 7) 

4. Heights the mean daily temperature range for the 
wsj-mest month is 16 F ; at Cristobal, directly exposed to the trade winds 

Sea' 11 18 onljr 8 P ♦ ^ Balboa Heights, analogy is 
12 F to 20 F j for Cristobal, analogy is 4 F* to 12 F#. 

10 



Kie mean daily temperature ranges of the vaimest month in nearly all 
^0wl“d V'urtion* of the study area are analogous to Balboa Beights. 

îhe hilly and uountainons areas have temperature ranges greater than 
those considered to be analogous. Tatung in north-central China reports 
a mean daily temperature range of 47 F° in July, higher than that of any 
other station in the study area. 01 any 

Analogy with Cristobal is limited to the southern lowlands and south¬ 
east coastal area of China and most of Hainan, the ityukyus. and to a few 
points of land along the coasts of Japan, northern China, and Korea where 
temperatures are modified by marine conditions. 

f. Mean annual precipitation (Fig. 8) 

At Balboa Heights the mean annual precipitation is 70 inches* 
at Cristobal it is I30 inches. A range of 15 inches on either side of* 
.he mean is considered analogous to Balboa Heights; a 30-inch range is 

Crlst°bal° Mo8t of the eoaatal areas of Japan, ï*’ososa, 
southern Korea, and southeastern China are analogous to Balboa Heights. 
The major exception is the Amoy coast of China, where annual precipita¬ 
tion means are below the requirements for Balboa Heights analogy. A fev 
scattered inland stations report analogous rainfall conditions, usually 
where mountain peaks cause monsoonal air to be lifted. Only five «»tti 
areas in southern Japan have mean annual precipitation analogous to 
Cristobal. TWceda, a station on the west coast of Honshu, reports a meen 
annual precipitation of 112 inches, which is within the range of analogy 
for Cristobal, fl*. high figure is due largely to heaVSr sÄl. 

1314 Un?ffÍoíal annual precipitation reported in this 
ï£ÏÏL! wÎ“ 8? ^ ln a ,ma11' isolated valley in the highlands of 

A10111»*18«0* 1« the lowland station with 
ttie highest rainfall, 124 inches. While these aaounts compare favorably 
vith other tropical ragions, this area of occurrence is Se 

rainfall figure, 12 inches, was recorded at Tangkao, north- 
2cb oî ÎÎÎSî: ín h® Interior of China. Such low rainfall is typical of 
much of the interior of northern China, and is one of the major causes of 
non-analogy in many parts of this stud¿ area. 

Mean precipitation, wettest month (Fig. 9) 

îî* i<, 4 tla* of atress in wet tropical 
analysle made of mean precipitation for 

fWhísmhír?“Heights the mean precipitation for the wettest month 
(Kovember) Is 11 inches; at Cristobal it is 22 inche* (November) At 
Balboa Heights, 3 inches on either side of the mean is considered to be 

7 lac1"'oa *Ither of the “»11 ““«"«1 

area of analogy in the Far East is greater for this climatic ele¬ 
ment (mean precipitation, wettest month) than for mean annual pr2i£itation. 

11 



Nearly all of the southeastern lowland areas of China, as well as most 

of the lowlands of Japan, Formosa, Hainan, the Hyukyus and Korea have 

wettest month rainfall values which are analogous to Balboa Heights. 

Scattered areas of analogy with Cristobal are found on the middle slopes 

of the highlands of Korea, Honshu, and Hainan. The southern coasts and 

adjacent highlands of Shikoku, Kyushu, Formosa, Hong Kong, and a few 

points on the South China coast are also analogous to Cristobal. Nearlv 

all of northern China, Manchuria, Mongolia, and the western aouncáinous 

portions of the study area are non-analogous to either Canal Zone station. 

greatest precipitation for the wettest month in China. 20 

inches (July), was recorded at Peihai on the southern coast. Another 

station, Takeda in western Honshu, Japan, also reports 20 inches of pre¬ 

cipitation, but this is due mostly to heavy snowfall in December. In 

north-centra! China at least two stations report wettest month rain to- 
tais of only 3 Inches (July), 

h. Number of wet months (Fig. 10) 

V 4 , J?1* w*tQeSi .or dryness of a month has been deterained ou the 

ÎÎiÎ!,0L2srntl,ïSt*#îî 19?1 ten5)erature-precipitation fonaula. Selected 
values based on this formula are given below. A month is considered "wet” 

if its mean monthly precipitation equals or exceeds the amount given op¬ 

posite its mean monthly temperature in the following tabulation: * 

Mean monthly 

temperature 

Ft) 

95 
90 
65 
80 
75 
70 

65 
60 

Mean monthly 

precipitation 

(in.) 

2.66 
2.71 
2.54 
2.37 
2.20 
2.03 

1.86 
I.69 

Mean monthly 

temperature 

(°F) 

55 
50 
45 
40 
35 
30 
25 
20 

Mean monthly 

I.52 
I.35 
1.16 
1.02 
.85 
.68 
.62 
.62 

_?!lb^a,H!1*hî;81.hlU “ av8ra«e of 9 wet months according to this 
J?*1 h“ 10, Ar*M ft wet Period 1 month longer or 

¡¡¡nîh! th ,are con*1dered analogous. A station with 8 wet 
months is thus analogous to Balboa Heights, one with 9 or 10 wet months 

iLïïiÿs i* u „t * 

In China only a narrow strip including portions of the Kwamrsi- 

Kwangtung Lowland, the lower slopes of the Liu Pen and th^Kwai Ho 

Zone station. In Formosa a small area of analogy to both zone 

12 



KAS OF Poca 

ern pwitlo.t is -Co dry,, and the no meas t era portion is too vet fn- «t,d1 
osy. tt K0„» th. w.t C0Mt tort«*, the T,!» EÏvêr bort.rS‘d. LT‘ 
SS1«? Süîî Tí, ln *OUth*nl K,M* »« «n*iogou9 to Criitobil. A^arge 

oTcSL^W JoVí.Sr- “* — - ^-“ponton. 

Relative humidity, driest an,--1¾ (yie„ n) 

. relative hiaidity ln February, the month of least rainfall 
t fexbca F.alghia,, ie 75 percent., The con-eeponding figure for Cristobal 

Sil' ?ebr7 and ^ionf are Sose 1 
- cj, ..a;, d* «.eat aonth has a mean relative humidity vtthin 5 pereant of 

“»toT ST of T“ a»'1** i.logytb,lT?SL froiB TO to rO percent and Cristobal fro® 72 to 82 percent» 

^-th aean relative humidltlea analogous to Balboa He chte 

" Srt'ÏÏ S ^laDd areM the Joutheast- imtv.r of China, the middle siopet. of eastern Japan» two coastal 
areas in northern «id we.tera Japan,., and tvo coastal SS. S 
« * , AÍTaP *calo8OUB to Criatobal include tvo emU areas iu the " 
Szeehvan Battis, the middle and lou'er Yangtze val.levs tvn ro««r«i ■ 
in south CM.na, the lowlands of âMeap, the highlands and northera ^ ^ 
coasts ofFontosa, and the highlands of Syualu ar,d ¿nS» íreITanal 

sf°cUn MeÍn ant!^-r"t-"tA+'LW£ the sou^««t coast of Chïüî, Szechwan »Min and the lower slopes of the highland« of southeastern 
. ,~a9 aid east and vest coasts of ioraosa, the Fvuhyue, the east and 

^ ^ 2S ^uTaTthe 
in tbfsïSi aí„ T; a?* îîff5tB8“ T-elative humidity, for a dry month 

£?« “*«•; ^ l«i.t Sh'ræ “Îfî.r. 

*1 - Mear. clocdinft.gs,, wettest north »;>la„ 

+K- b0t? Sal’50* íe.lghte end Cristobal the mean cloud ir-se ter 

îraaTfîo ff? ^ T.^ tenths ef «ky covere ^ c^i 
tions ^Inm' *' í# con*iderftd attslûSiOi» to both Canal Zone eta- 
ve«t!.-r ? for »«to clouditese is found in the mountains o' 
in In'c'Äa ñ0xAiíf,ni exempt for tvo small pockets, 
în fpan for ,. small area near ShioSSSii 
dit ion ^ k'1" d ln »«rtairs of yainex and Foracea, In ad- 

atT.rr a*56V f^t#ped 1» mountain, coastal,lad 
e!'âtikûf -*ß the »Orthera part of tie study area, Tte cloud'eet 

station is Puchen«, In t*'« Vvvl qbar. ft < +»r*vD‘ *. .. , “ «"'“«»..st 
in June ” ” acar., o. o jen. cs of the sky is covered 
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Mean wlndspeed, wettest month (Fig. Il) 

ae mean wlndspeed of the wettest month at Balboa Heights is 

5-8 mpb; at Cristobal it is 8 mph. A range of 2 siph on each side of 

each mean is considered analogous. Balboa Heights analogy thus extends 

from 4 to 8 mph and Cristobal analogy extends from 6 to 10 mph. Analogy 

with Balboa Heights extends over nearly all of the lowland portions of 

the study area. Dual analogy occurs in scattered localities around 

coasts of Japan, the southern coast of Kbrea, south coast of Formosa, the 

Ryukyus, the northeast China coast, and two areas on the south coast of 

China. The only significant area of analogy with Cristobal alone is 

slcng^he northeast coast of China between the Shantung Peninsula and 

Shanghai. Even here, windspeeds too great for analogy are found at many 

coastal stations and points of land Jutting into the Yellow Sea, e.g., a 

mean windspeed of 13.5 nçh is reported for June at Tungtai. Although 

the lowest windspeed figures are shown for mountainous areas, these are 

usually reported from protected valley stations and are not reprf 9 enta- 
tive of summits or exposed ridges. 

6. Analysis of composite maps (Figs. 14 15) 

ÜVo maps. Figure 14 for Balboa Heights and Figure 15 for Cristobal, 
are included to show the extent within the study area of composite anal¬ 

ogy of the more important elements presented singly elsewhere. The ele¬ 

ments for wnich areas of analogy are fully plotted on the composite maps 

b««>«»ture of the warmest month, (2) mean temperature 
of the coldest month, and (3) mean annual precipitation. 

Kuther of these maps for the Ihr East shows more th*n the coinci¬ 

dent areas of mean temperature of the warmest month and mean annual pre¬ 

cipitation, The absence of analogy with either Canal Zone station for 

the mean temperature of the coldest month predludes the completion of 

these maps. Based solely on the two elements iMpped, it is apparent 

that dimatic conditions in large areas of the lowlands of Japan and 

•outhern China are comparable in the warm season with coeditions at 

Balboa Heights. Only five tiny island and coastal areas' in southern 

Japan have climates which are analogous in summer to the conditions, at 
Crlsxoòftlt, * 

7. Tables of monthly values 

Tables II through IX show the monthly and yearly means of the cli¬ 
matic elements for 20 key stations as well as tor the two Canal Zone 
stations. The stations were selected for length of reliable record and 

representativeness. Key etatione are not shown for the extreme north- 

eüí îï* ’T8*?0' ^ *•••*. In each table the 
mean values for the stations reveal certain characteristics of climatic 
analogy which are not manifest in the maps. For example, a more com¬ 
plete climatic picture is presented when one knows the length and 
intensity of the rainy periods. 

14 



The key stations and the regions they represent are listed below: 

Region 

Formosa Plain 

Great Plain of Manchuria 

Honshu Plains 

Isingan Shan 

Korean Peninsula Lowland 

Kwangsi-Kwangtung Lowland 

Kyushu Lowland 

Middle Yangtte Basins 

North China Plains 

Ryukyu Archipelago 

Shantung Peninsula Lowland 

Southern lonshu 

Szechwan Basin 

Tai Hang Shan 

Tsing Ling Shan 

Yangtze Lowland 

Yunnan Plateau 

Key Station 

Taihoku (Taipei) 
Mukden 

Tokyo, Sendai 

Dolonnor 

Pusan, Seoul 

Canton, Peihai 

Miyazaki 

Hankow 

Peiping (Peking) 

Naze 

Tsingtao (Ching-tao) 
Kobe 

Chungking (Chung-ching) 

Yangku (Yang-chu) 

Changan (Sian) 

Shanghai 

Kunming 

15 
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TABLE II 

STATIONS USED IN TABLES OF MONTHLY VALDES 

Stations Kiev, (ft) 

BALBOA HEIGHTS, C. Z. 118 

Period of Record (Yrs) 
Iflifel ÜP tong, (e) Tengp. Free ip. 

8'58' 78^51 (W) 12-3¼ 22-38 

Canton, Cuina il Q m °/\0 » 
*-j wv/ ^ •« nr » 

X| 22 18 

Changan, China 

Chungking, China 

CRISTOBAL, C.Z, 

Dolonnor, China 

Bankov, China 

Kobe, Japan 

Kunming, China 

Miyazaki, Japan 

Mukden, China 

Naze, Japan 

Pelhai, China 

Peiping, China 

Pusan, Korea 

Sendai, Japan 

Seoul, Korea 

Shanghai, China 

Taihoku, Formosa 

Tokyo, Japan 

Tslngtao, China 

Yangku, China 

1,296 3¼¾1 

712 29"34' 

36 9*25' 

3,975 42°15' 

128 30°35' 

191 34*41' 

6,213 25*04' 

28 31*55' 

143 4l"48' 

14 28^23 

16 21°28' 

IT! 39*54' 

4l 350o6' 

127 38*16' 

96 37*34' 

23 31*12' 

31 25*02' 

19 35*41' 

258 36*04' 

2,641 37*54' 

108*55' 4 

106"31 25 

79*52'(w) 7-32 

116*13' 4 

114*17' 29 

135*11' 30 

102*40' 40 

131*26' 30 

123*23' 23 

129*30' 30 

109*05’ 34 

116*28' 7-34 

129*01' 24 

140*54' 2 

126*59' 21 

121*26' 23 

121*31' 30 

139*46 30 

120*19' 20 

112*31' 4 

9 

50 

8-60 

8 

55 

30 

4o 

30 

23 

30 

53 

75 

24 

2 

21 

50 

30 

30 

36 

8 
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TABLE HI 

Stations 

BALBOA HEIGHTS 

Canton 

Changan 

Chungking 

CRISTOBAL 

Dolonnor 

Hankow 

Kobe 

Kunming 

Miyazaki 

Mukden 

haze 

Pelhai 

Peiping 

Pusan 

Sendai 

Seoul 

Shanghai 

Tteihoku 

Tokyo 

Tslngtao 

Tangku 

mean monthly temperature (°f) 

78 79 80 00 79 79 79 79 ?9 7Q 7Q ^ ^ 

56 52 63 71 78 81 83 83 80 75 68 60 71 

28 36 46 57 69 79 83 79 69 56 43 33 57 

48 50 58 67 74 79 84 84 76 67 59 50 66 

80 80 81 82 81 8l 81 81 81 0o 80 80 8l 

1 9 23 4l 50 60 69 66 45 40 21 6 36 

40 43 50 62 71 80 85 85 77 67 55 *;5 63 

• ^ *2 45 56 64 70 78 80 74 63 53 44 59 

48 50 60 68 70 72 72 70 66 63 56 50 62 

45 46 52 60 66 72 79 80 75 65 56 44 62 

9 16 30 48 61 71 77 75 6a 48 30 ^ ^ 

58 58 61 67 71 78 81 82 79 73 67 61 69 

60 58 65 74 82 82 04 83 82 78 69 62 73 

25 29 4i 56 69 76 80 78 70 56 38 29 54 

36 37 45 54 61 68 75 78 71 61 50 39 56 

31 31 37 48 56 63 73 75 67 57 47 37 52 

24 28 38 51 61 70 76 78 68 56 41 28 52 

40 41 48 58 67 75 82 83 75 65 54 44 6l 

60 58 63 69 75 80 83 82 79 73 67 62 71 

37 39 44 55 62 69 75 73 71 6l 51 41 57 

31 33 40 51 6l 68 74 77 70 6l 47 34 54 

18 27 40 54 67 73 79 73 64 51 35 24 51 
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TABLE IV 

Stations 

BALBOA HEIGHTS 

Canton 

Changan 

Chungking 

CRISTOBAL 

Dolonnor 

Hankow 

Kobe 

Kunming 

Miyazaki 

Mukden 

Naze 

Pelhai 

Peiping 

Pusan 

Sendai 

Seoul 

Shanghai 

Talhoku 

Tokyo 

Tsingtao 

Yangku 

MEAN DAILY MAXIMUM TEMPERATURE (°p) 

An Feb Mar Agr Majr jun Aug geg Oot Nov Deo Yn 

88 89 SO 90 ¢, 86 ST 87 86 85 85 8T 9, 

& 67 76 83 88 89 90 87 83 71, 65 77 

39 *7 58 68 82 93 93 88 79 68 54 kl 68 

53 56 6» 74 81 86 92 92 82 72 64 55 73 

84 84 85 86 86 86 85 85 86 86 84 84 85 

« 23 36 55 64 73 78 76 63 54 34 « 49 

46 50 50 69 79 8? 92 92 84 74 62 51 to 

48 48 54 65 73 78 86 89 82 71 61 52 67 

& 64 71 75 77 78 77 77 75 69 65 62 71 

55 55 61 68 74 79 86 87 82 74 66 58 70 

20 28 41 60 73 83 87 85 75 61 4o 25 57 

«4 63 67 73 78 84 88 88 86 80 74 67 76 

65 64 70 80 85 87 90 88 88 84 76 68 79 

34 39 52 67 81 87 90 87 81 69 50 38 65 

4* 45 53 62 69 75 6i 85 78 70 59 47 ft 

40 39 47 58 65 71 80 83 75 67 57 46 61 

32 37 48 62 72 81 84 87 78 67 SI 37 61 

W 48 56 60 76 83 90 91 83 75 63 52 69 

66 65 70 77 83 89 92 91 88 81 74 69 79 

47 48 53 63 70 76 63 65 78 69 60 51 65 

36 39 47 58 68 74 80 83 77 68 54 41 60 

31 35 53 66 78 85 88 83 76 64 49 35 62 
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TABLE V 

Stationa 

BALBOA HEIGHTS 

Cantos 

Changan 

Chungking 

CRISTOBAL 

Dolonnor 

Bankov 

Kob« 

Kumalng 

Miyazaki 

Mukden 

Ifaz« 

Pelha1 

Peiping 

Pua an 

Sendai 

Seoul 

Shanghai 

Taihoku 

Tokyo 

Talngtao 

Tangku 

MEAH DATTiT 

Jan Peb 

72 71 

51 51 

20 27 

4k 44 

76 77 

-10 - 4 

34 36 

34 34 

37 39 

35 36 

- 2 4 

52 52 

55 53 

14 19 

29 30 

24 24 

15 20 

32 Jk 

54 53 

30 31 

24 26 

8 15 

MBTCMUI 

Mar Apr 

72 74 

58 67 

34 46 

51 60 

77 78 

11 2Ô 

43 54 

38 48 

44 51 

42 51 

20 36 

56 61 

60 69 

29 43 

37 4? 

29 39 

29 4l 

39 49 

57 63 

36 46 

34 45 

23 42 

TEMPERATURE 

asc Jim Jul 

74 74 74 

73 78 79 

56 66 73 

66 72 76 

77 76 77 

36 47 60 

64 73 78 

56 64 72 

57 62 62 

58 66 72 

49 60 68 

65 72 76 

76 77 79 

56 64 71 

54 62 70 

48 56 67 

51 6l 70 

58 67 74 

69 73 76 

54 62 69 

54 63 70 

53 6l 68 

Cf) 

Aug Sep 

74 74 

79 76 

69 60 

76 70 

76 76 

56 38 

78 69 

74 68 

61 59 

73 68 

66 52 

76 73 

78 76 

68 58 

73 65 

69 61 

71 59 

74 67 

75 73 

72 65 

72 64 

64 52 

Oct Hoy 

73 73 

70 60 

47 37 

62 54 

75 76 

26 8 

60 43 

57 47 

53 45 

57 46 

38 20 

67 6l 

71 63 

43 28. 

54 43 

49 39 

45 32 

56 45 

68 62 

54 43 

54 40 

38 24 

Dec Yr. 

73 73 

52 66 

26 47 

46 60 

77 77 

- t 24 

38 56 

38 53 

38 51 

37 53 

4 35 

55 64 

56 68 

19 43 

32 50 

30 45 

20 43 

35 53 

57 65 

33 50 

29 48 

15 39 
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TABLE VI 

Stations 

BALBOA HEIGHTS 

Canton 

Changan 

Chungking 

CRISTOBAL 

Dolonnor 

Hankow 

Kobe 

Kunming 

Miyazaki 

Mukden 

Naze 

Pelhal 

Peiping 

Pusan 

Sendai 

Seoul 

Shanghai 

Taihoku 

Tokyo ; 

Tsingtao ( 

Yangku ( 

MEAN MONTHLY PRECIPITATION (inches) 

^MMarAEr^JunJulAugSeßOctNovDecYr. 

i.o 0.6 0.7 2.9 8.0 e.k 7.3 7.6 8.210.210.5 4.7 70.3 

0.9 1.9 k.2 6.8 10.6 10.6 8.1 8.5 6.5 3.4 1.2 0.9 63.6 

0.1 0.1 0.7 1.6 2.3 2.5 2.9 4.0 3.5 2.0 0.3 0.1 20.1 

0.7 0.8 l.S 3.8 5.6 7.0 5.6 4.8 5.8 4.3 1.8 0.8 42.5 

3.4 1.5 1.5 4.1 12.5 13.9 15.6 15.3 12.8 15.8 22.3 11.7 130.4 

T T 0.4 0.2 1.6 2.3 9.0 4.6 2.2 1.1 T T 22.0 

1.8 1.9 3.6 5.8 7.0 9.0 7.1 4.1 3.0 3.1 1.9 1.2 49.5 

1.5 2.1 3.6 5.0 4.9 8.2 5.9 4.6 7.7 4.8 2.5 1.8 53.0 

O.? 0.4 0.4 0.7 3.6 6.2 9.9 9.2 5-2 3.8 2.0 0.6 42.5 

2.8 4.3 7.5 9.O 9.5 I?.? 11.9 II.3 11.6 8.7 5.0 2.7 99.8 

0.2 0.2 0.7 1.0 2.3 3.4 6.4 5.9 3.0 1.5 0.9 0.3 25.8 

7.8 8.3 8.3 10.2 12.5 15.9 .9.6 13.0 10.5 12.0 9.0 6.9 124.0 

1.2 1.5 2.9 4.2 6.3 11.6 I9.7 I9.O IO.7 3.5 I.? 1.9 84.0 

0.2 0.2 0.4 0.6 1.3 3.2 10.0 5.7 2.2 O.7 O.3 0.1 24.9 

2.0 1.5 2.4 5.7 4.8 7.8 11.9 7.1 6.6 2.6 1.7 1.1 55.2 

1.2 1.2 2.3 6.0 5.3 3.9 3.5 4.4 5.9 5.6 2.6 2.0 43.9 

1.1 0.8 1.5 2.9 3.2 5.0 14.8 10.5 4.6 1.5 1.7 1.0 48.6 

l'9 2'3 3,3 3,6 3’7 7.1 5.8 5.7 5.0 2.9 2.0 1.4 44.7 

3.4 5.3 6.6 6.4 8.9 11.1 8.2 11.810.1 5.2 2.6 3.0 82.6 

2.3 3.0 4.2 5.2 5.9 6.7 5.6 7.0 10.0 7.9 3.4 2.2 63.4 

>.4 0.3 0.7 1.2 1.7 3.5 5.8 6.0 3.4 1.4 0.8 0.7 25.9 

>.2 0.1 0.5 0.6 0.9 1.7 4.2 3.8 2.0 0.6 0.2 0.2 15.O 

T - Trace 
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TABLE VII 

Station« Jan 

BALBOA HEIGHTS 4.8 

Canton 5.1 

Changan 5.4 

Chungking 8.4 

CRISTOBAL 5.9 

Dolonnor 2.4 

Bankov 5.9 

Kobe 5.4 

Kunming 3.8 

Miyaraki 4.2 

Mukden 2.6 

Naze 6.1 

Peihal 8.0 

Peiping 2.0 

Pu»an 3.7 

Sendai 5.8 

Seoul 4.4 

Shanghai 6.1 

Taihoku 7.8 

Tokyo 4.3 

Telngtao 4.2 

2.0 

MEAN CLOUDINESS (tenths 

Fab Mar Apr May Jun 

4.8 5.0 6.3 7.6 8.0 

8.3 7-7 8.5 6.9 7-5 

5*6 6.3 6,9 6.4 6.0 

8.5 7.5 7-^ 7.2 6.6 

5.5 5*8 6.4 7.8 7.9 

3.7 4.7 4.4 6.5 6.5 

7.1 7.0 6.9 6.7 6.8 

5*8 6.1 6.4 6.6 7.7 

3.9 3.7 4.5 5.6 7.3 

5.1 5-9 6.7 6.9 8.0 

3.0 4.0 4.8 5.4 5.9 

8.5 8.1 8.0 8.1 8.2 

5-3 5.7 5.0 5.0 6.0 

2** 3.3 3-9 4.0 4.6 

M 5.1 5.7 5.9 7.2 

•5*4 6.2 6.7 7.4 7.8 

5.1 5.7 6.1 6.7 

6.8 6.8 6.9 7.0 7.7 

8.1 8.1 7.8 7.4 7.2 

5.1 5.9 6.8 7.1 8.1 

5.0 5.4 5.5 6.1 6.6 

2.5 2.5 2.3 2.3 3.2 

of sky covered) 

JU1 Aug Sep Oct 

7.6 7.7 7-7 7.7 

6.5 6.1 7.5 5.2 

5.9 5.9 5-7 6.1 

5*6 6.0 6.8 8.2 

8.0 7.6 7.1 7.4 

7.1 5.7 4.5 3.7 

6.2 4.8 5.8 5.8 

7.1 6.0 6.9 5.9 

7.2 7.1 6.9 6.2 

6.6 5.8 6.5 5.8 

6.6 5.8 4.5 3.7 

6.9 6.7 6.6 7.2 

5.0 4.7 4.0 4.0 

5.4 4.7 3.0 2.4 

7.0 5-9 6.5 4.4 

8.2 7.6 7.7 6.4 

7*6 6.6 5*8 4.4 

6.4 5.8 6.4 5.7 

5-7 5.8 5.6 6.8 

7.5 6.8 7.5 6.7 

7.7 6.2 5.1 3.7 

3.9 3.9 2.4 2.1 

Nov Dec 

7.6 6.3 

4.9 6.2 

5-5 5.4 

8.3 8.4 

7.6 6.8 

3.2 2.8 

5-3 5.4 

5.3 4.8 

5.1 5.6 

*.8 3-9 

3-5 2.9 

7.8 7-9 

M 4.3 

2.3 1.8 

3.9 3.4 

5.9 6.1 

4.4 4.4 

5.2 5.0 

7.4 7-7 

5.1 4.1 

3.9 4.3 

1.3 2.1 

Ir. 

6.8 

6.7 

5.9 

7.4 

7.0 

4.6 

6.1 

6.2 

5.6 

5-9 

4.4 

7.7 

5.1 

3.4 

5.3 

6.8 

5-5 

6.? 

7.1 

6.3 

5.3 

2.5 
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Stations 

BALBOA HEIGHTS 

Canton 

Changan 

Chungking 

CRISTOBAL 

Dolonnor 

Hankow 

Kobe 

Kunming 

Miyazaki 

Mukden 

Haze 

Peihai 

Peiping 

Pusan 

Sendai 

Seoul 

Shanghai 

Taihoku 

Tokyo 

Taingtao 

Yangku 

TABLE VIII 

MEA1C RELATIVE HUMIDITY (percent) 

Ü52 ÎËE May Jun Jul Aug Sep Oct Hoy Dec Yr. 

78 75 73 77 85 87 86 87 88 88 84 83 

73 8l 84 84 84 84 8l 80 76 72 70 72 78 

72 69 62 64 64 58 69 79 78 75 76 72 70 

82 81 79 79 79 82 81 80 83 86 84 84 82 

78 77 7f 79 83 85 86 86 85 85 86 82 82 

79 71 66 49 57 63 78 74 67 67 67 69 67 

75 77 77 77 76 79 78 75 74 74 75 74 76 

67 66 6? 68 70 76 77 73 7^ 71 70 67 71 

67 63 58 58 68 80 81 84 8l 80 78 74 73 

72 71 7^ 78 79 84 84 84 84 80 78 74 79 

6fc 60 55 51 57 62 74 77 72 68 63 64 64 

73 73 73 76 77 79 79 80 79 75 73 71 76 

76 8l 85 82 77 79 79 82 79 74 76 76 79 

62 56 52 48 51 59 76 78 71 66 60 62 62 

51 51 57 66 71 78 83 78 72 64 58 52 65 

75 70 70 72 78 82 86 83 83 79 75 73 77 

67 63 62 65 69 71 80 76 73 71 70 67 69 

78 79 78 79 79 84 84 84 83 79 78 76 80 

83 84 84 83 81 80 77 78 79 81 8l 82 81 

64 62 66 72 76 81 83 81 82 79 73 67 74 

69 68 70 71 73 82 89 84 74 67 65 65 73 

84 79 73 73 76 80 80 83 87 82 79 80 80 
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TABLE IX 

Stations 

BALBOA HEIGHTS 

Canton 

Changan 

Chungking 

CRISTOBAL 

Dolonnor 

Bankov 

Kobe 

Kunming 

Miyazaki 

Mukden 

Haze 

Peihai 

Peiping 

Pusan 

Sendai 

Seoul 

Shanghai 

Taihoku 

Tokyo 

Tsingtao 

Tangku 

MEAN WHfDSPEED (miles per hour) 

Jan Feb Mar 

8.8 10.1 10.3 

4.4 4.4 3.6 

5.6 5-8 4.5 

3.0 3.0 4.0 

14.1 l4.£ 14.8 

7.0 5-0 7-0 

4.0 4.0 4.0 

5 8 5.8 5.8 

7.0 8.0 8.0 

6.0 6.3 6.0 

5.1 5*8 7-2 

9.2 9*4 8.5 

9.6 9.3 7-5 

7.6 7*2 8.9 

9.8 9.6 8.7 

3.8 4.7 4.5 

3.8 4.5 5.1 

Apr May Jun 

8.8 6.1 5.4 

3-3 3-3 2.7 

5.1 4.7 5.8 

4.0 4.0 4.0 

12.5 8.0 6.6 

9.0 9.0 9*0 

4.0 4.0 3.0 

5.6 5.4 5.1 

8.0 7.0 5.0 

5.6 5.6 5.1 

8.1 7.6 6.3 

7.2 5.8 5-6 

6.0 6.0 5.7 

9.4 9.4 8.3 

7.6 6.5 5*8 

4.0 3.4 2.7 

4.9 4.7 4.5 

Jul Aug Sep 

5-9 5.9 5.6 

3.0 3.0 3.6 

6.0 6.5 6.3 

3.0 3.0 3.0 

8.1 7.9 6.1 

5.0 5.0 9.0 

4.0 4.0 5.0 

5.1 5.6 5.6 

4.0 4.0 5.0 

5.6 5.6 4.9 

5.1 4.3 4.5 

5.6 6.3 6.5 

5.7 5-4 7.2 

6.0 5*4 7*2 

6.7 6.5 6.9 

2.5 3.1 2.7 

4.5 4.0 3.6 

Oct' Nov Dec 

6.3 5.8 6.4 

4.2 4.2 4.2 

4.9 6.0 6.0 

3.O 3.O 3.0 

6.6 8.0 11.8 

7.0 n.o 11.0 

4.0 4.0 4.0 

5.¾ 5.6 6.3 

5.0 6.0 5.0 

4.7 4.9 5.6 

5.6 6.0 5.4 

7.4 8.3 8.9 

8.4 8.4 9.3 

8.9 9.4 7.2 

6.9 8.1 9.6 

2-5 3.4 3.8 

2.9 3-6 3.6 

Yr. 

7.1 

3.7 

5.6 

3.3 

9*9 

7.8 

4.0 

5.6 

6.0 

5-5 

5.9 

7.4 

7-4 

7.9 

7-7 

3.4 

4.1 

12.0 12.0 12.0 12.0 12.0 11.0 12.0 12.0 11.0 10.0 11.0 12.0 12.0 

7.8 7.4 8.1 7.2 6.5 4.9 5.6 6.5 6.9 8.3 8.9 8.3 7-2 

6.0 6.7 6.9 6.7 6,5 5.8 5.8 5.8 5.8 5.4 5.4 5.6 6.0 

I6.6 16.I I6.6 I8.I 17.2 I6.3 I5.9 12.3 12.3 «.O I5.9 I7.9 15.9 

3.4 4.0 6.3 6.5 4.7 4.7 3-4 2.7 3.8 3.I 4.0 3.1 4.0 



8. Bibliography 

Academia Sínica, Natl Res Inst Meteorology, Climatological Data 
Precipitation, Nanking, April 1943. -2-* 

-f Air Temperature, Nanking, August 1944. 

’ Humidity, Cloudiness, Fog and Sunshine. Nanking, June 1945 

_ Central Meteorological Observatory of Japan, Meteorological Records 
of East Asia, Vol. I, China, Tokyo, 1941. - --— 

Chu> c c*> Air Temperature of China. National Research Institute of 
Meteorology, Nanking, 1940. 

Gherzi, Ernest, Climatological Atlas of East China. Zik-««»-- 
Observatory, Shanghai, 1944. --* 

.» gie Meteorology of China. Provincia de Macau Serviço 
Meteorológico, Macao, 1951. 

Hong Kong Royal Observatory, Annual Report, Hong Kong, 1912-34, 
—93—™39* 1951-52- 

Japanese East Asia Research Institute, Meteorological Data on Rant. 
Asia, Vol. y, Manchuria, Tokyo, 1930. -- 

Liu, En-lan, Climate: a dictator of China. MA thesis. Department 
of Geography, Clark University, Worcester, Mass., 1931. 

1940. 
'> Rainfall Variation in China. PhD Thesis, St. Hilda's College, 

. ^e Climate of Japan, Bulletin of the Central Meteorologi¬ 
cal Observatory or Japan, Vol. Iv. wo. 2. i^irvn. io4i ---^ 

Wea!her Bl!reau' U,S- Department of Commerce, Index of Climatic and 
weather Data, Washington, (not dated). -*- 

Weather Division, U.S. Army Air Forces, Weather and Climate of China 
Report No. 890, Washington, March 1945. -—* 

„.Wfat?eI Inf0matlon Branch, U.S. krm? Air Forces, Climate and Weather 
of^Centra! East Asia Including the Japanese Islands. Report No. IJ, August 

^Weather Research Center, U.S. Army Air Forces, Flying Conditions over 
the Southeastern Coast of Japan, The Sea of Japan and the East China Sea. 
vol. II, No. 4, May 1942. --- 

25 



ÎSTaki^fîïï $ÏÜH5!S5îïl 
Div, Teoi Rpt EP-17 «ï wc co-üHïrmiâT^rww: R'‘ 

Zikawe.l Observatory, La Temperature en fan«» .t à nueln,,.. __ 
voisines Tableaux quotldleHTãha^hai. /n^-^TT-äHgj-iW »tâtions, 

9- Acknovledgments 

®e final maps were drafted and printed at th» «_ . 

ÍMo?*-1““’ «~ÎSK,^ïï fair 

10. Maps 

Figure 

2. Station locations and physiographic features 

3* Mean temperature, warmest month 

4. Mean dally maximum temperature, warmest month 

Mean temperature, coldest month 

6. Mean dally minimum temperature, coldest month 

7- Mean daily temperature range, warmest month 

8. Mean annual precipitation 

9- Mean precipitation, wettest month 

10. Humber of wet months 

11. Relative humidity, driest month 

12. Mean cloudiness, wettest month 

13« Mean vindspeed, wettest month 

14. Composite of analogous areas - Balboa heights 

15. Composite of analogous areas - Cristobal 

NOTE; In Figure 2 read 

Shikoku fcr Skikoku 
Tyukotln for lÿokotin 

In Figure 2 mountainous areas are shown by yellow shading 
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