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FOREWORD 

A successful research, development, or training program requires 

knowledge of the extent 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 

1/. S. Army General Staff, is developing a generalised, comparative, cli¬ 

matic picture of the wet tropics throughout the world by a series of 

tropical analog studies. The series parallels two other completed series 

which presented comparisons between (l) Yuma Test Station and other desert 

ions of the Northern Hemisphere, and (2) Ftort Greely, Alaska, and Fort 

' "lili, Canada, and other arctic and subarctic regions. 

inis is the seventh report of the tropical series. It compares the 

Canal 7xjne climate with that of Indonesia, the Philippines, and Borneo 

and, by so doing, provides a climatic reference for military planners and 
test personnel. 
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ABSTRACT 

V 
The climate of Indonesia, the Philippines, and Borneo is conç-ared 

with that of two localities In the Canal Zone: Balboa Feljhts, repre¬ 
senting the drier, leeward, Pacific side of the Isthmus of Pancaa, and 
Cristobal, representing the wetter, windward, Atlantic side. Distribu¬ 
tion of areas of analogy of pertinent climatic elements and combinations 
of these elements are shown on maps. 

Regional temperature differences are insignificant within Indonesia, 
the Philippines, and Borneo.*^ Areas at low and moderate altitudes are 
consistently analogous with,the Caned Zone stations; those areas at 
higher altitudesare consistently too cool for analogy. 

~ Precipitation differences are more marked. ~<Jhe larger land areas 
of the midtropical East Indies (Borneo, Malaya, an^-matra) are wetter 
than the rest of the study area. Analogy with Cristobal with respect to 
mean annual precipitation is widespread in those areasA However, the 
areas are not analogous with respect to number of wet months because much 
of the area has no dry season. Islands not on the Equator and the smaller, 
equatorial islands east of Borneo show pronounced precipitation seasonality 
and have numerous areas analogous to the Canal Zone,-''due to local differ¬ 
ences in exposure to monsoon winds which blow alternately from Asia and 
Australia. .. . ... ... ... .... __ 

''''Local dryness la common in the Lesser Sunda Islands. This regional 
tendency to dryness is caused by dry monsoon winds from Australia which 
prevail for a long period.-% As in the rest of the East Indies, the driest 
spots in the Lesser Sundas ^re lowlands sheltered from both monsoons by 
mountains. Areas of analogy with Cristobal for annual precipitation are 
much less extensive ir^fiie Lesser Sundas than elsewhere. Most parts of 
this Island group hive too few wet months for analogy with either Canal 
Zone station. 

r 
> For mean cloudiness and windspeed of the wettest month, and relative 

humidity of the driest month, analogy appears widespread between the Canal 
Zone and much of the study area* enonghraAta^ire armi 1^^ tcijjLraw 
firm conclusions. ’X 



ANALOGS OF CANAL ZONE CLIMATE 
IN INDONESIA, THE PHILIPPINES, AND BORNEO 

1. Purgóse and scope 

This report is the seventh of a series comparing the climate of 
tropical regions vith that of Cristobal and Balboa Heights, Canal Zone. 
These two stations were selected to represent respectively the climates 
of the Atlantic and Pacific portions of the Canal Zone. Hie environment 
of Cristobal is described in a previous report (Wiley and others, 1955)» 

Ho attempt has been made to provide a regional climatology of 
Indonesia, the Riilippines, and Borneo. Instead, the method has been to 
select certain climatic elements that are considered particularly signif¬ 
icant and, for each of these, to map the areas within the region con¬ 
sidered closely analogous to either Balboa Heights or Cristobal. Some of 
the information presented 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 
two to four climatic elements. 

2. Position and physical geography 

This study covers most of the land areas between Asia and Australia, 
except New Guinea, extending from 11* S. to 19* N. and from 95* E. to 
131»* E. It includes the tip of the Malay Peninsula and thousands of 
islands, which range In site from approximately 1 to 200,000 square miles 
(Borneo). The Philippines, Moluccas, Celebes, and Sunda Islands are pajor 
archipelagos within the region (Fig. 2). The term "East Indies” is used In 
this study to refer to the regiun as a whole. 

a. Tonography 

The East Indies are part of a great system of mountain ranges 
which rise from the sea between the Indian and Pacific Oceans. Northeast 
Borneo has a volcanic cone higher than 13,000 feet. The volcanic range 
which forms the Indian Ocean coast of the Sunda Islands has three summits 
more than 12,000 feet high; Celebes has two cones over 11,000 feet. Luzon, 
Mindanao, and western New Guinea each have peaks which exceed 9,000 feet. 

Except for the high linear volcanid range of the Sunda Islands, the 
pattem of ranges which form the East Indies is intricate. Central Borneo, 
Celebes, Halmahera, and Mindanao each have places in which four or more of 
the various intertwined mountain ranges converge from different directions. 
Volcanic cones are a conspicuous part of the mountain landscape in most 
parts of the Bast Indies, especially in Java; however, few areas in Borneo 
have volcanoes. 



East and northeast of Borneo the islands slope steeply into deep 

water in various gulfs. lowlands in that sector of the East Indios are 

small and scattered, whereas western Borneo and northeastern Sumatra, fac¬ 
ing shallower seas, hare extensive lowlands. Lowlands near mountains in 

thi East Indies are generally well-drained, but the broad lowlands of 
Sumatra and Borneo have poorly drained deltaic coasts. 

b. Climate 

Ibe principal climatic controls in the East Indies are the 
monsoon winds which blow alternately from Asia and Australia. The monsoon 

air is initially dry but becomes moist, largely because of evaporation from 
the warm seas over which it moves, See surface temperatures are above 

cio K. all year throughout the East Indies, except around the northernmost 

rhilippines. The southeasterly flow of air from Australia during the south¬ 
ern winter brings little rainfall to the Lesser Sunda Islands. When it 

reaches western Java it is moist. It crosses the Equator over the Moluccas, 

Celebes, Borneo, and Sumatra and becomes a south or southwesterly flow, pri¬ 

marily because of the rotational effect of the earth. After passing over the 

P^mppines it is drawn into the northern-summer monsoon flow toward eastern 
Asia. 

During the northern winter a flow of initially cold, diy air from Asia, 

plus some moist air from the northeast trades, follows almost the tame path 

in reverse across the East Indies toward Australia. Its course over water 

north of the East Indies Is long enough so that it Is wans and moist when it 
reaches the Philipplnt'». 

îhus, in the Philippines, as in most of the East Indies outside the 
Lesser Sunda group, both monsoor.s are rain bearers. Slopes which face one 

monsoon or the other, especially at high levels, have many months of heavy 

rain. Throughout the East Indies the drier stations are those which are 

sheltered from both monsoons by mountain*?; the inner coasts of the Philippine 

Archipelago are the best example. In the Leaser Sondas, the dryness of such 

stations is intensified by the seasonal dryness of the region as a whole. 

Seasonality of rainfall in most of the other Islands of the region is largely 

a matter of difference in duration of the monsoons plus local shelter from 
one of the monsoons. 

Also important to the precipitation regime Is the migrating belt of 

converging air, sometimes referred to as the equatorial trough of barometric 

pressure (intertropical front). The influence of this aspect of the general 

circulation is felt most during the transition periods between monsoons. 

The brief periods of heavy rainfall which occur during the passage of the 

equatorial trough are especially imposant in areas sheltered from both mon¬ 
soon winds by mountains. 

2 



In late summer, the Philippines are subject to typhoons which rn.iv 

i«'«« «»unt. of rainfall, «.facially along the ".at coaat. Sim- 

ili.r storms occasionally reach Timor, the southernmost of the Lesser Sunda 
Islands. 

Unlike precipitation, regional temperature differences are slight; 

those that exist are almost entirely a function of altitude. There is wide¬ 

spread analogy of mean relative humidity and cloudiness, and only scattered 
analogy of mean windspeeds in the study area. 

3. Climatic summary of the Canal Zone 

.fecif-jg portion of the Canal Zone, represented by Balboa Heights, 
has a moderately humid, tropical climate with a relatively dry season of 
four months (Fig. 1). The difference in mean monthly temperatures of the 

wannest and coldest months is only 2F*, and the range from the highest mean 

daily maximum (March and April, 90*F) to the lowest mean daily minimum 

(February, 71 F) Is only 19F . The mean annual temperature of 79°F is typ- 

ical of equatorial areas. Precipitation, averaging 70 inches annually, is 

markedly seasonal. Two months, February and March, have less than 1 inch 

of rainfall, and 5 months have more than 8 inches. The dry season begins 

in December and enda in April. Rainfall during the remaining months is 

more than 7 inches; October and November both have more than 10 inches. 

Relative humidity ia high from June through November. Cloudiness is at a 

maximum from May through November, coinciding with the wet season; sky cov¬ 

erage averages about 8 tenths at Balboa Heights at that season. Windspeed, 

however, Is greatest during the dry season; winds average 9 to 10 mph at 

Balboa Heights from January through April, but only about 5 tc 6 mph in the 

other months. Southeastward toward the coast, there is a slight decrease in 

rainfall and an Increase in temperature, as elevation drops to sea level 

ÍP® at Balboa Heights. Rainfall Increases to the northwest, averaging 
88 inches at Gamboa and 117 inches at Monte Lirio. 

Atlantic portion of the Canal Zone, represented by Cristobal, has 

a wet-tropical climate (Fig. 1), The difference in mean temperatures of the 

wannest and coolest months Is only 2F*, and the range from the highest fc-an 

daily maximum (April, May, June, September, and October, 86*F) to the lowest 

mean daily minimum (October and November, 75*F) Is only 11F*. The mean 

annual temperature of 8l*F is typical of equatorial areas. Precipitation 

averages I30 Inches a year, and the monthly distribution is uneven. Although 

no month can be considered completely diy, 2 months have less than 2 inches 

of rainfall, while 8 months have more than 11 inches. Tfce "dry" season at 

Cristobal begins in January (3.4 inches) and ends in April (4.1 inches). 
During the remaining months, average rainfall ranges from nearly 12, to more 

than 22 inches in November. Mean relative humidity is high in all months; 

the lowest mean value, 77 percent, occurs in both February and March. Cloud 



cover la greateet In Julv ñ t»ntbm , 
Mean wlndapeed la greatest In Februárv « 1*2*1 ín,February» 5.í> tenth«. 
In September (about 6 ^ ^ ^Tch inearIy ^ mph) and least 

J|* Srlt.erla and method a 

Climatic elements «elected for study 

. the Previous «tudle« of this aerie« 
tatlon, humidity,, cloud cover, and wind«n..J temPirature. Preclpl- 
coneidered noet Important to militad lí ^ climatic element« 
Ahorme, ar- moí- ír/.-rlteu în ¡TrLl " í'l Z16 ^ M>Utted ^at test 
test) and in annual fluctuatloí. íh«nTlî 1 * fe*g^ hott«t "id vet- 
mpnth«; accordingly, the vanae.t, c^ldíot f°r !P!Clflc c<liandar 
the year at each «tatlon were selected for ItíÍ»drleat “»“tha of 
combination, of element and month «Îiî^f* ^ .peclflc 

,¾ £“ dárv”;ur of Lh' "»"tc 
),1 z dal-y temperature of the 
aj ï;“ ‘«■“'«tun, or th. coxaen ™ra',t ,,onth 

d*nv ' p-tur, or the cold„t Mnth 
mean dally temperature range of the varmeat mnnth 
Kean annual precipitation * 

(a\ precipitation of the wettest oon^h 
(8) Number of vet rsenths 

(¿o) 01 U- or thî driest month 
fí.l ï!“ '■'•‘•tft nonti 

inasp-ed of the vettert month 

K — 

eldered tíííiValue8 con- 
fairly narrow limn« of analog v— u'-d“?n ^boK »nd Cristobal, 
closely representative of t> - *r-.r-lnrí ÏÎV ° * **P conParlson« 
classe« of analogy and sen»lana.l'c¿ for tlT /Able 1 1U* »* 
«ture, a departure of U degrees f-o« 'tbí ^lí ^ f? !leaent- ¡P«*- 
allowed for each analogy clase (except where m C&nal was 
reference stations), and an addjtwa] ^ ^ ^11 T°T the two 
çimitation, the mean annual mlnfnH cf 70 Î!!k “T fbr prê¬ 
chât below that normally considered himiJ ^h011 R*l«lits Is some- 

SÂ.rrtî 1?c,‘luy vu“ * °t^ rr oeciduous forest the limits of aralocv v-r- .J * Í; 0rvA ln thfa tropical 
rntlatl,« it fw »ost of the evergreen*^aTn8rore«t t0 85 lnChe8^ dlffer- 
"wrgln, and savanna areas, on the luvei areas, on the upper 
tropic«! evergreen rsln r^.t tvpí oTrTÎ», . Crl,t0h'1' he. . 
°r 130 Departures of up to ¿ íníh^í ór ’ * up to iü inches of mean annual rainfall were 

k 
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considered anaiogius to Cristobal, and an additional 30 inches was con¬ 

sidered semianalogous. Departures of 5 percent in mean relative humidity, 

1 tenth in amount of cloudiness, and 2 mph in windspeed were selected as 
ranges of analogy for these elements. 

c* Explanation of maps 

Values are shown for each station, with degree of analogy indi¬ 
cated by a symbol. Isopleths were drawn to * ow tones of close analogy, 

and these zones are shaded. Areas of semianalogy were not shaded but were 

indicated by placing the appropriate symbol on the map and legend for sta¬ 

tions having semianalogoua conditions. From the separate maps showing 

analogous areas for each element, two composite raapr were prepared (one for 

Balboa Heights and one for Cristobal), indicating regions where the follow¬ 

ing 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. 

d* Limitations of data 

lhe procedures as outlined have certain definite limitations in 
a climatic comparison of this sort. Foremost among these is the necessity 

often encountered in climatology, of interpolating climatic conditions in 
arean having few if any stations. 

A second limitation is that some elements, such &e dew point, solar 

radiation, and visibility, which would have been valuable as indicators of 

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

For certain elements the number of stations reporting does not provide 

a representative picture. Consequently, isopleths were not drawn for mean 

relative humidity for the driest month, mean cloudiness for the wettest 

month, or mean windspeed for the wettest month. TTie assumption has been 

made that Balboa Heights and Cristobal are representative of the Pacific 
and Atlantic portions of the Canal Tone. Values outside the limits of 

analogy or nemianalogy were not analyzed, nor were combinaIlona of cli¬ 

matic elements other than those involved in computing number of wet months. 

Hie method of recording temperatures varies from country to country. 

Experience has shown that the difference between mean temperature® derived 

by these different ways is seldom more than 1 F* (Contreras Arias, 1042). 

Hour® of observation of relative humidity, windspeed, and cloudiness vary 
widely throughout the study area. 



5- Analysis of alngle-glçaent mnp.. 

r HmnMo1IídUa\nia?f ®h0“in« analogous areas have been prepared for the 
iimatlc element* listed in paragraph 4a above, numbers 1 through 8 Man* 

of elements 9, 10, and 11 have been prepared showing only the values for 

Jlmítl^anní0110'18' 8lnCr ^ data consldered Inadequate for de¬ limiting analogous areas. 

a. Mean temperature, warmest month (Fla. 3) 

Í™»77'F; “í ®5' 

b. Mean dally maximum temperature, warmest month (Fig. 4) 

warmest month is ’cr Is total d®¿^hnfxlraum temPerature f°r the 
»on, it is 86* F. Analogous areas ari thn^ ^ l t*** pronounced dlT sea- 
4 F° of these means WhlCh haV* tentPe™tures within 

66- to ?,• F. to iSt. •thTS^t’oW^T“0^' th' to both. ' tne 00 to yo F. range is analogous 

u i . ?n 4, the analogous zone« are arranged alMfii^in«! i*. n»iv 
Heights analogy at sea level, Cristobal analog^«* hllh ^!^' / 
dual analogy between the fio. Although the tSndlr^.ho 1 ' 
generalized, the lower liml- of dual tnnín! fhown »re necessarily 
and the upper limit Is 2,000 feet TíTÍppír Lmlt^ f'000/6^ 
approximately 3,000 feet in most areas. PP 11 11 f Crl8tobal analogy is 

c* lË-HlJgjggfature, coldnot r.ionth (Fig. 5) 

their cold^stb^ntho8h78oftFd and^fo”^ haVe 8lr'liar mean temperatures in 

-o '«LnLU-'TJZ* L rrr» ^-t^í î . 
presented. As on the map fur the varment fJ. ^ , 83 F*) 18 
from sea level to roughlv 2 000 feet n? lu 'F1f* 3^ Rnalogy extends 
In the distribution ^ «Lló^J ^ 18 no garent difference 
made almost identical. ^ Cn the Uo '“P*» tha boundaries have been 

d* ~n dalJ7_"fnimum temperature, coldest month (Fig. 6) 

«t »ont* î, tt. îTiïïïïro? «ïcoid' 
used on both sides of each of these mean. * 4/ *** of cat« oi tnese means extends analogy with Balboa 



Heights to 67- F. and 75° F., and with Cristobal to 7I’ F. and 79* F. 
Stations with temperatures between 71° F. and 75° F. are analogous to both 
Canal Zone stations. 

Two stations,Cuyo, Philippines, and Sarokka, Indonesia, on Figure 6 

are analogous to Cristobal only. Dual analogy is the normal condition 

close to sea level except near mountains, where there is cooling by air 

drainage at night, in the season of least vamth. On mountainsides, Balboa 

Heights analogy extends from sea level up to an altitude generally near 

2,000 feet. Higher levels are too cool for analogy. 

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

At Balboa Heights, the mean daily range of temperature in the 

warmest month is l6 F°¡ at Cristobal, with onshore marine wind«, the range 

is only 8 F°. A range of i* F“ on either side of these means is considered 
analogous. The 12 F° isotherm therefore separates the two «ones of 
analogy 

Balboa Heights analogy is the dominant condition throughout the East 

Indies. Ranges of less than 12 F°, analogous to Cristobal, occur at a few 

exposed coastal sites and on isolated heights. Ranges too high for anal¬ 

ogy occur at certain stations sheltered from maritime influences. 

f. Mean annual precipitation (Fig. 8) 

At Balboa Heights, the mean annual precipitation Is 70 inches; 

at Cristobal it is I30 inches. A JO-inch range on either side of the mean 

is considered analogous to Cristobal; a 15-inch range for Balboa Heights. 

The rather complex distributions of Figure 8 denerve careful explana¬ 

tion because differences in precipitation amount and regime are the main 

causes of climatic contrasts among regions within the East Indies. (See 

also section 2b.) 

Areas too dry for analogy are found only in the Lesser Sunda Islands, 

southern Celebes, and eastern Java. In that region, even slopes directly 

facing the southeast (Australian) monsoon are often analogous only to 

Balboa Heights. Such regional dryness is due to the fact that the south¬ 
east trades there are close to their source region In the deserts of 

Australia and prevail during a long season. Moist monsoon winds origina¬ 

ting in the Northern Hemisphere, on the other hand, can reach the Lesser 

Sundas for only a short period when the equatorial trough of barometric 

pressure is in its southernmost position. Especially dry areas In the 

Lesser Sunda group are those which are either sheltered from both monsoons, 

or have too little relief to cause much precipitation. In the few areas 

of Cristobal analogy there are fairly high mountains. 

7 



EL*ewhere in the Eaitt j.ndle*, Balboa Height« analogy 1« the drier 
condition and exi«t« mostly where «tâtions are somevhat sheltered from 
one or both monsoons. The situation in the Philippines is the best illus¬ 
tration of this relationship. High mountains tend to be too wet for anal- 
°Ky; Cristobal analogy is an intermediate condition confined to the 
vicinity of mountains in the drier archipelagos (Philippines, Moluccas, 
Celebes,/ and extending over broad lowlands in the larger equatorial land 
masses of the East Indies (Borneo, Sumatra, southern Malaya). 

Mean precipitation, wettest moath (Fig. 9) 

At Balboa Heights the mean precipitation of the wettest month is 11 
inches; at Cristobal it is 22 inches. Analogy with Balboa Heights is from 
ö to 14 inches and analogy with Cristobal from 1} to 29 inches. 

Except that the dryness of the L«s»er Sunda group is not as evident 
m Figure 9, the- difference* in distribution of analogy between Figures 8 
and 9 are mostly local rather than regional in character, closely related 
to the exposure of particular places at the height of one monsoon or the 
other. At some places, the precipitation mapped occurs during the passage 
of tne equatorial trough. 

h- Humber of wet months (Fig. 10) 

-V «»ries of analogs the term "wet month" is based on the 
Thomthwaite (1931) formula, having a base mean temperature of 68* and a 
mean monthly precipitation of l.?6 inches or sore. Mean monthly precip¬ 
itation for any given mean monthly temperature must be at least as high 
as the values Indicated belrv in order to be cabled wetl 

Mean monthly _ Mean monthly 
temperature F) precipitation ~(In. ) 

95 
C/) 

% 
ec 
75 
70 
68 

2.88 
2.71 
2.54 
2,37 
2.20 
2.03 
1.96 

3 t 
Using the above definition 

0 10 wet months for Balboa E 
, toe areas of analogy for wet months are 
eight* and 9 to 11 wet months for Cristobal. 

t . ^ f ^« equatorial E**t Indie, have 12 vet months, according to 
hÄv/It 14 J*'d in thi* itUdy' thcugh ,uch • tat ions nevertheless 

»r*clPltatl0B- ^ Sundas are mostly non- 
analogous because they have too many dry month«; ea8t java and aouyhern 



ar* tran*itional zone« vith variou* degree* of analogy. The 

î?V0rtkenî Pnillpi 'aei *re «^-.rje; o-iy the «outhem 
part of Mindanao and a narrrv n.rip elorg -. • coa*t* have 12 wet 
»onth. The immediate coa.t of ,0.-.^, -, ^on h„ t^o ^y dj Lnth. 

and^nor+hera^ection* i# tran.itional between it.^outhem 
northern section», uavin* : ■ a- - r--.al analogy or Criatobal analogy. 

^ • Relative huaifilty, driest nor. • :A) 

Fehninrv J?* í““ '' f °f HeW* ^ 75 percent in 
Criatobai ™lnfa11- ^ corre.por.ding figuro for 
tho.e at Jîcwïe and March- • tat ion. are 
or the othïi ïr » »ean humidity within 5 percent of one 
to 80 f l r 4 re!n?* lb0a Hel«hti »"»logy thua extend, from 70 
aialLv I- l^ i T1110®7 fr0" 72 t0 82 Per«nt- "o area, of 

it ï because of the .parity of data and the difficulty of 
vide«pread? comparability. The data .hown indicate that analogy 1. 

M»»" cloudine.., wette.t month (Fig. 12) 

cover in Crl*tobal ö°th have about 8 tenth, cloud 
aideied !fc i BOnth,• A ran«< of 1 tenth on each .ide 1» con- 
»W^itv if ^ h t / M ?f anal0gy are dravn the map because of 
»paisity of data, but inspection of the scattered .tation. .hows that 
analogy is widespread. tnat 

Mean wlnd.peed, wette.t montHFUr. 13) 

At Ralho« iî?„ïrU\u1,ld*Peed 0f the wette.t month at Cristobal 1« 8 mph. 
Üh^n «ci «îîî l c°rre,pondin« figure i. about 6 rnph. A range of 2 
iLloirv th?. ldf °í e^Ch “f4” con8lclere,:i «nalogou«. Balboa Heights 
analogy thus extend, from h to 8 mph and Cristobal analogy from 6 to 10 mph. 

Of dauthnliiraifft!iirianil08y ar! drawn °n the “P becaure of the lack 0. data, a number of widely di.per.ed analogous station, are .hown. 

6. Anaiy»!. of compo.lte map» (Fig. U Md 15) 

,h. (ri*- 111 •' Crl.tobsl (rig. 15), .how 
aît °iC"mp0“U'' *"*1oW for th/wr. Import. 

,P, *lng1^ 'l«''*««- Thr *lem»nt. for which «rca. of 

0 “ fw.1” .rtî/o1î:^°n ‘Ík COKr°,U' “f* th' »»m temperature. 
of hé Z^éénéé of .éééLé?? ’. *f" PrrofPlletlon. Bec«u.e i Lne importance of .easonality of precipitation in the tropic, areas 
hlch are analogous for the number of wet month, are also .hiwn, but only 

fj 
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where they occur within area* an&logoua with respect to the other three 
elements. This Is done because full presentation of a fourth element 
would make the maps difficult to read. 

On Figures 14 and 15, thermal analogy is shown for the whole study 
area below approximately 2,000 feet. Only precipitation analogy Is indi¬ 

cated above that level on the composite maps. Below 2,000 feet, areas of 

precipitation analogy show as areas of combined precipitation and thermal 

analogy. Thus, precipitation analogy plays the domiaant role in determin¬ 

ing regional differences. Areas that are analogous in terms of number of 
wet months as well as in terms of temperature and precipitation are con¬ 
sidered to have climates resembling those of the Caual Zone. Knny small 

area, of such analogy are found in the Philippines and Java, but there are 

few on the wetter islands. Other areas of Balboa Heights analogy occur on 
Ball, Lombok, and Timor in the Lesser Sunda Islands, in a strip across 

Malaya at the northern limit of the study area, and in southern Celebes. 
Additional areas of Cristobal analogy, all small, are to be found in 

southern Borneo, Celebes, and Nev Guinea. 

7« Tables of monthly values 

Tables II through DC show monthly and yearly means of climatic ele¬ 

ments for 23 selected stations la the East Indies as veil as for the two 

Canal Zone stations. These stations were chosen for length of reliable 

record and representativeness. In each table the mean values for the 

stations reveal certain characteristics of climate which are not shown 

on the maps. For example, a truer climatic picture Is presented when one 
knows the length and time of occurrence of the dry seasons. 

The stations given ia the tables represent the following areas: 

Kuala Trenggan, the eaat coast of Malaya; Kualapana, its interior high¬ 

lands; Singapore, its southern tip. Medan, in Sumatra, represents the 

coasts of the Strait of Malacca, Fort de Kock, the interior highland* of 

Sumatra; Padang, its west coast. Pcntianak, Balikpapan, and Saadakan re¬ 

present the vest, east, and north coasts of Borneo respectively. Jakarta 

(Batavia), Pangrango, and Kajoemas are in Java, the first being on the 

north shore of its vest end; the other two are highland stations, one 

western, the other eastsm. Kupang represents the Lesser Sunda lalands; 

Makassa the southwest and Menado the northeast ends of Celebes; Amboina, 

the Moluccas; Puerto Princesa, Palawan. Cebu represents the central 

Philippine archipelago and Legaspi its east coast; Manila, the lowland of 

central Luzon; Baguio, its northern hlghlaiads; Zamkoanga m»d Davao the 
southwest and southeast coasts of Mindanao respectively. 

10 



o 
c 
<v 
u 

u 

OJ 

a» 

4) 

O 

d 
cd 
t» 
Ö 

in 
O 
B 

1-4 

4-> 
tí 
B 
o 
CO 

Ê3 
O 
H 
(U 

V) 
O 

ffl 
c 

O 

c 
O 

■H 
4) 
al 
K 
ci 

U 
O 

<M • 
•a 

JO «) 
w 
3 

ß 
O co 
44 44 

4J 
U C 
w O 
U) 44 

4-* 
Il ai 
»1 4> 

co m 

11 



■*í: 

TABLE II: STATIONS USED IN TABLES OF MONTHLY VALUES 

Stations 

Amboina 
Indonesia 

Baguio 
Philippine Is. 

BALBOA HEIGHTS 
Canal Zone 

Balikpapan 
Indonesia 

Cebu 
Phiiippine Is. 

CRISTO RAI, 
Canal Zone 

De.vao 
Philippine Is. 

Fort de Kock 
Indonesia 

Jakarta (Batavia) 
Indonesia 

Kajoemat! 
Indonesia 

Kuttlapaña (Fraser’s Hill) 4,272 
Malaya 

Kuala Trenggan 
Malaya 

Kupang 
Indonesia 

Legasp1 
Philippine Is. 

Makassar 
Îmdoniîîï41 at 

Manila 
Philippine Is. 

MfltH pji I"; 

Elev. (ft) 

10 

4,960 

118 

3 

30 

36 

16 

3,018 

28 

3,051 

Indonesia 
Menado 

Indonesia 
Pndang 

Indonesia 
Fang rango 

Indonesia 
Pont Ianak 

Indonésie 
Pueito Princesa 

FLlllipine Is. 
Sandakar. 

Brit ish N. Borneo 
Singapore 

Malaya 
Zamboanga 

Philippine la. 

105 

7 

18 

13 

47 

82 

30 

10 

9,918 

10 

44 

104 

10 

16 

Lat. 

3°42' S 

16*25’ » 

8*58' N 

1°17’ S 

:i*i8' n 

9*25 1 N 

7°011 N 

0*21' S 

6°ll ' s 

7"57 ' S 

3OJ*3 ' N 

5°20' N 

10*11 ' s 

13°09’ N 

5*08’ s 

14*35' N 

3°35 ’ N 

1*30' N 

c'^' s 

6*45' s 

0*01’ s 

9*44 ' N 

5*50’ N 

1*19’ N 

6*54 ’ N 

Period of 
Long, (g) Temp 

Record ( ïrs ) 
FreeIp, 

128*10’ 21 

120*35’ 23 

78*35' W 12-34 

116*51’ 7 

123*54' 23 

79052' w 7-32 

125*35’ 10 

100*28’ 

106*50’ 

114"09' 

101*44' 

103°08' 

123°34’ 

123*45' 

119*24' 

120*59’ 

98”40' 

124*50’ 

100*22’ 

106*58’ 

109*20' 

118*38’ 

118*07’ 

103*52’ 

122*06’ 

8 

55 

7 

9 

9 

21 

23 

11 

53 

17 

14 

10 

7 

8 

14 

^5 

39 

23 

50 

36 

22-38 

45 

36 

8-60 

34 

50 

41 

9 

9 

50 

36 

50 

73 

50 

50 

50 

46 

50 

23 

46 

64 

36 
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T A3 LE III: fft’AN MOSTILI TEMPERATURE (T) 

Stntioa* 

Aaboinm 
Bmgalo 
BAX30A HEIGHTS 
Balikpapan 
Cebu 
CRISTOBAL 
Davao 
Fort t . Kock 
Jakarta (»atari 
Ka,joman 
Kualapana 
Kuala Trenggan 
Kupang 
Lagaspl 
Makaater 
Manila 
lfe<tAn 
Menado 
Padang 
Pangrango 
Pontianak 
Puerto Prince«a 
Saadakaa 
Singapore 
Zaabcanga 

.Jan 'Fet Mar Apr Hay J-jin 

£2 82 82 
64 6k 67 
73 79 %> 
79 79 79 
79 79 80 
00 80 Si 
79 0o 81 
71 71 72 

079 79 79 
68 68 69 
64 66 68 
77 79 80 
01 81 ei 
79 79 So 
79 79 79 
78 70 ei 
77 73 
79 79 79 
79 8o 60 
47 43 48 
00 81 81 
79 79 60 
80 80 81 
79 80 81 
79 79 00 

80 00 78 
66 68 68 
00 79 79 
79 7? 79 
82 83 62 
02 8l 8l 
81 8l 00 
72 72 71 
80 8c 80 
69 69 69 
69 69 69 
81 82 9: 
81 81 00 
82 83 83 
80 &0 79 
83 84 83 
80 80 80 
80 80 80 
80 ac So 
49 50 49 
82 8¾ 02 
8? 82 0j 
3i. 8c 62 
81 O2 82 
30 So So 

■Tul Am Sep 

77 77 73 
66 65 66 
79 79 79 
78 79 79 
82 82 81 
61 81 8.1 
9c 80 81 
71 71 71 
79 80 80 
68 69 71 
68 68 68 
81 01 8l 
79 79 81 
82 82 82 
78 7Ö 78 
a:, 81 ei 
79 78 78 
80 81 81 
79 79 79 
43 48 48 
82 3.1 81 
81 3l 3¾ 
8? 62 8? 
81 81 81 
80 80 80 

Oct Her Jhc Jr 

80 6l 82 80 
66 66 66 66 
78 78 70 jo 
79 79 79 79 
01 81 0o 81 
80 Co 80 81 
Ö1 81 80 80 
71 71 71 71 
81 80 79 00 
72 71 69 69 
68 67 65 67 
80 78 78 80 
82 83 82 81 
0i Ci 80 8: 
79 80 79 79 
81 79 73 81 
78 77 77 78 
80 80 80 00 
79 79 79 79 
4? 47 47 48 
Ö1 81 80 81 
80 80 79 80 
81 81 80 81 
8: 81 80 81 
80 80 00 80 
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TABLE IV: MEAT! D AI LT MAUMUH TEMPERATURE (T) 

ee 
72 
68 
85 
85 
84 
87 
77 

Station« • 

Anbein« 
Baguio 
balboa heigsts 
Balikpapan 
Osbu 
CRISTOBAL 
IHtivo 

Fort de Kock 
Jakarta CBatarlip 83 
Kajoenaa 72 
Kualapana 70 
Kuala Trenggan 8j 
Kupang 87 
Legftapl 84 
Â'ikaa«er 84 
Manila 86 
Modau $3 
Menado 85 
Podang 87 
Pangrango 32 
Pc ntl an ak 86 
Puerto Prince«a 88 

-ÄM1..Fefr. Mar.Apr May Jun Jnl Aug 3ep Oct Wot Dec T; 

88 
73 
89 90 

Sandakaa 
Sing*pore 
Zambo tmgn 

85 
86 
87 

72 
72 
85 

65 

88 86 
7Ó 77 

86 
85 
84 
89 
79 79 
83 83 

88 
87 

50 
86 83 
86 83 
83 86 
90 91 

79 
86 

73 75 
73 
87 

87 87 

84 85 
88 Qi 
87 
85 
87 
5-7 
88 
88 90 
8Ö 87 

74 
89 
89 

87 89 
86 
93 

88 89 
85 86. 
88 87 
54 5 b 
88 88 

92 
8a 

88 88 

84 82 
76 75 
87 86 
85 84 
89 88 
86 86 
SO 88 
80 79 
86 86 
75 75 
75 75 
90 89 
89 88 
91 91 
Ö? 86 
93 90 
89 89 
87 87 
88 88 
57 57 
89 89 
91 90 
89 89 
89 89 

81 81 
71 71 
87 87 
83 84 
87 88 
85 85 
88 88 
79 79 
36 86 
75 76 
74 74 
88 09 
88 89 
90 00 
86 86 
88 87 
89 89 
87 89 
87 87 
57 57 
89 89 
89 89 
89 89 
88 87 

83 85 
71 73 
86 85 
84 85 
87 87 
86 86 
89 89 
79 78 
87 87 
78 80 
7* 73 

91 92 
89 89 
66 8 
87 

87 86 86 86 85 86 

O? 
88 

88 C6 
89 83 
86 36 
57 56 
88 M 
89 88 
09 88 
87 87 
85 86 

87 88 85 
7* 7>* 7* 
85 87 87 
85 85 85 
87 86 87 
84 84 85 
89 88 89 

79 78 77 
86 85 
78 74 
72 70 

88 86 84 83 

86 
75 
73 
8? 

92 88 89 
87 85 88 
66 84 86 
87 86 89 
86 85 87 
37 86 87 
86 86 87 
54 
07 
88 88 
87 86 
87 87 87 
86 87 86 

51 55 
86 88 

89 
88 



TABtJL- I^Alf DAILT MINIMUM TEMPERATURE (T) 

Stuf'onp Jfcn *Pr Way Jun Jul Aup; 8cp Oct Nov Uc Jr 

A«iboir,a 76 
Bagulc 55 
mlboa heights 72 
Balikpapan 73 
Cebu 73 
CRISTOBAL 76 
Davao 71 
Fort de Kock 6k 
Jakarta (Bataria)7k 
Kajoemaa 6k 
Kualapana 60 
Kuala Trenggan 72 
Kupang 73 
I^gaapi 73 
Makaaaer 7k 
Manila ¿9 
Medan 71 
Monado 73 
Padang jk 
Fangrango ¿4 
Pontianak 74 
Puerto Princeaa 70 
Sandakan 74 
Singatx>re 73 
Zanboanga 72 

76 76 75 75 7^ 
56 5Ö 59 61 61 
71 72 74 74 74 
73 73 73 74 74 
73 74 76 77 76 
77 77 78 77 76 
71 71 72 73 73 
64 64 65 65 65 
74 74 74 74 74 
64 64 54 64 63 
61 62 63 64 63 
71 73 73 74 73 
75 74 72 72 71 
72 74 75 75 75 
75 74 ?4 74 72 
69 TO 73 75 75 
71 72 73 73 72 
73 73 73 73 73 
74 74 75 75 74 
45 44 45 43 44 
74 74 75 75 75 
69 70 72 72 72 
74 75 76 76 75 
73 74 75 75 75 
72 72 74 74 74 

73 73 74 74 
60 60 ^ 59 
74 74 7' 73 
73 74 74 74 
76 76 76 75 
77 76 76 75 
72 72 7? 72 
63 63 64 64 
73 73 73 74 
62 62 63 65 
62 62 62 62 
73 73 73 73 
70 70 71 72 
75 75 74 74 
70 69 70 72 
75 75 75 74 
72 72 72 72 
73 73 73 72 
74 73 74 74 
43 43 42 43 
74 74 74 74 
72 72 72 72 
75 75 75 75 
75 75 75 74 
74 74 74 73 

75 
59 
73 
73 
75 
76 
72 
65 
74 
63 
62 
73 
74 
74 
74 
72 
72 
73 
74 
43 
74 
72 
75 
74 
73 

76 
57 
73 
73 
74 
77 
72 
65 
74 
65 
61 
72 
75 
74 
74 
70 
72 
73 
74 
43 
74 
71 
74 
73 
73 

75 
59 
73 
73 
75 
76 
72 
64 
74 
64 
62 
73 
73 
74 
73 
73 
72 
73 
1k 
44 
74 
71 
75 
74 
73 
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TABLE VI: HEA* MQNTELT PRECUTTATION (lîTTJES) 

Station* -Í22_T!gb War Apr Way Jufl Jql Auã Set) Oct Hot Dec 

Ambolna 
Baguio 
BALBOA HEIOHTS 
BiiiXpapan 
Cebu 
CRISTOBAL 
Darao 
Fort de Fnek 

5.0 
0.9 
1.0 
8.1 
U.2 
3.¾ 
k.ñ 
9.1 

Jakarta (^etaTia) 12.0 12.6 
.Cajoeaea 
Kualapana 
Kuala Trenggan 
Kupâûîg 
Legaepi 
Makaaaer 
Maaila 
Medan 
#fe ntulo 
Padjaig 
Paagraago 
Pettiacak 
Puerto Princesa 
SnndaJian 
Singapore 
Zaaboeoga 

^.7 5.3 
0.9 1.7 
0.6 0.7 
7.1 9.3 
2.9 Í.0 
1.5 1.5 
*.5 5.2 
6.6 8.6 

- 8.3 
18.8 17.6 18.1 
12.0 7.0 IC.li 
9.2 3A 7.3 

15.311*.* 8.7 
15.•» 11.5 7.7 
27.0 21.1 16.7 

0.5 0.7 
3-6 k.l 

1 
5 

10 1 Ai. ^ ^ OV *V JL4L • V 
13.8 10.2 12.3 
18 
11 

2, 

19. 

9. 

k 
0 
5 

2.1 

19.7 15.0 
e*3 9.9 
1.5 

10.9 
6.3 
2.2 

l.t 
5.6 
7.6 
1.5 

11.0 
M 
2.9 
7.3 
1.1 
t.i 
5.8 
9.0 
5.5 
8.6 

11.6 
V.6 
1 * 
..9 
'.9 
1.2 
5.2 
rr 0 . 

IH. 3 . 
12.2 
II. 2 
2.1 
**.5 
7.H 
2.0 

2O.3 
15.8 
8.0 
8 
1* 

7 
k 
r). 

9 

a - 

6.Í 
3.5 
5.1 
6.9 
6.3 

12.k 
7.8 

11.0 
6.6 
6.2 
6.3 
3.5 

25.1 23.7 15.8 
17.2 ks.3 1*5.7 
8.k 7.3 7.8 
7.k 6.8 6.3 
6,k 7.3 5.6 

13.9 15.6 15.3 
9.1 6.5 6.5 

3.7 
2.6 
1.6 
3-3 
6.2 
0.2 

5.3 
3.6 
2.5 
5.k 
5<1 
G.k 
7.9 10 

1 
9.9 17 
5.2 5 
6, 
2.1 10 
3.9 
8.8 

2.9 

6.1 
1.7 
0.6 
6.2 
7.0 
0.1 
7.9 
O.k 0.5 

16.6 Ik.k 
r.o 

9.5 6„1 k.5 
28.1 15.0 k.9 
8.2 10,2 10.5 
5.2 5.5 6.k 
6.9 7.7 6.k 

12.8 13.8 22.3 
6.7 7.9 5.3 
6,k 8.9 8.7 
2.7 k.7 5.6 
0.5 1.9 7.9 
6.1 11.7 12.2 
5.8 Ik.8 27.2 
0.1 0.7 3.5 

10.2 13.7 18.3 
1.7 7.0 
7.7 

nr -» Q 
8.3 10.2 
J.k k.8 

5.6 
9.7 

5.2 
1.9 
k.7 
7.8 
5.0 

11.7 
6,1 
9.8 
7.8 

10.3 
10.k 
2k.7 
9.7 

20.3 
23.9 
2.5 
9.0 

7.6 
7.* 
6.9 
k.2 

2 
6.7 
8.7 
6.7 
6.7 
k«9 

8.6 Ik,6 
9 13.7 16.0 19.5 20.k 18.9 
2 k.8 5.0 9.6 15.9 18.2 

8.6 Ik.7 15.7 13.3 
8.k 10.3 10.0 10.0 
9*3 10.2 Ik.5 18.5 
7.0 8.2 10.0 10.1 
k.7 5.6 k.2 3.k 

5.9 
7.1 
7.9 
7.7 
4.0 

Tr 

136.1 
178.7 
70.3 
85.7 
6O.6 

130.k 
77.5 
90.k 
71.k 
99*k 

105.9 
120.0 

56.8 
135.5 
112.2 
82.1 
79*9 

10k. 8 
17k. 3 
133.5 
128.3 
77.3 

123.7 
95.0 
ka.k 



TABLE VTï: HEAfl CLOUDINSSS (teiitha of ¿Ky corered) 

nrirt Jun V»X< Mar Apr May Ju.n Jul Act' r-_n .ic*._Nov IVYr 

Amboina U.6 4-7 4.2 4.9 5.3 7.1 7.8 6.9 6.2 4.8 3.5 3*5 5.¾ 
B«guio 5.2 5.4 5.3 S.9 7.0 7.4 8.6 8.9 8.4 7.1 5.5 5.2 6.7 
BALBOA HEIGHTS 4.8 4.8 5.0 6.3 7-6 8.0 7.6 7*7 7-7 7-7 7.6 6.3 6.8 
Balltpapan*' —« -- —- --- . --- ... -.- ,.. ... ... 

6.1 5.8 5.2 4.8 5.6 6.6 7.3 6.9 7.2 6.7 6.2 6.4 6.2 
CRISTOBAL 5.9 5.5 5.8 6.4 7.8 7.9 8.0 7.6 7.1 7.4 7.6 6.8 7.0 
Oarao 6.4 5*2 5.2 6.1 6.0 6.4 6.4 6.2 6.2 6.2 6.4 8.7 6.1 
Fort de Kock* — — — — — --- — ... — ... ... ... ... 
Jakarta ÍBatari*)7.9 7-9 7-1 6.4 5.8 5*5 4.9 4.9 5.2 6.0 7.I 7-7 6.4 
Kttjoemaa* — -.- — — — ... ... ... .... ... ... ... ... 
Kualapa-a 8.3 7,5 8.0 8.2 7.7 7-6 7.4 7.6 7.9 8.3 8.5 8.6 8.0 
Kuala Trenggan 7.0 5-3 5*9 5-8 6.6 6.6 7.0 6.5 7.4 8.0 7*7 7.8 6.8 
Kupang* — . .. 
Legaapi 5.6 5.4 4.4 3.4 4.2 5.I 6,4 6.0 6.4 5.7 5.8 6.0 5.4 
Makaaser* — —- — .... ... ... .... ... ... ... ... ___ ... 

5.5 4.9 4.5 4.0 5.7 7.0 7.8 7.8 ^.5 6.7 6.4 6.2 6.2 
Mpdkn 6.0 4.0 4,0 4.0 4.0 3.0 3.0 4.0 4.0 5.0 5.0 5.0 4.0 
Menado 5.0 5.0 4.8 3.2 3-6 3*4 2.7 2.1 3-0 3-6 3-6 3.8 3-7 
Faâàiig 4.0 3.O 3.O 3.O 2.0 3.O 3,0 3.0 4,0 4,0 4,0 4.0 3.0 
Pangrango* — ..— —- — ... .... 
Pontian«jc* — — --- -— — ... ... ... ... _ __- ... 
Puerto Princesa 6.4 6.2 6.2 5,9 7.3 8.1 8.3 8.1 8.0 7.7 7.6 7.3 7.3 
Sandl’.an 6.0 4,6 4,o î.9 3.9 4,4 4.7 4.9 5.3 4.3 5.4 5.3 *,7 
Singapore 5.8 5.I 4.9 5.1 5,2 5.4 5.2 5,4 5.4 5.6 6 9 6.2 5-5 
Zamboanga 6.6 6.3 6.1 6.2 7.0 7.5 7.8 7.6 7.7 7.5 7*2 6*7 7*0 

*!fo data available. 
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TABLE VIH: MEM RFLATTVE BUKHOTT (PEKCENT) 

Fteb Mtr Apr Huy Juc Jul Sep Stationa Jan 

Ambolna 0o 
Baguio Bl 
BALBOA HEIGHTS 78 
BallHpapivjo £9 
Cebu 76 
CRISTOBAL 78 
Davao 4'.' 
Fort de Kock 82 
J'^arta (P**avla)88 
Ka,Joe»w*«i 88 
Kua2aj.uim 95 
Kuala Trenggan 85 
Kupang 8l 
Legftjpi 82 
MaJtaaaer 86 
Manila 78 
Medan 85 
Menado 91 
rttdtuig 79 
Pungi unge 04 
Pon tisnai 86 
Puerto Prince6a 00 
Sivadakan 8s 
Slngapcre 8c 
?>uii'>oftn.g« 83 

79 80 84 86 
81 81 83 87 
75 73 77 85 
88 89 90 90 
75 73 73 75 
77 77 79 8j 
82 8l 8C 82 
80 80 8l 80 
88 88 85 84 
80 86 80 80 
91 91 91 8q 
84 83 84 83 
81 81 71 68 
01 80 78 79 
84 85 83 8p 

71 70 76 
83 82 82 83 
09 86 89 68 
79 79 80 79 
9¿ 93 89 8¿ 
85 87 88 87 
79 79 78 62 
6l 7Q 77 70 
79 79 01 8c 
83 82 84 85 

86 85 83 84 
88 02 94 93 
87 86 87 87 
89 88 86 8k 
76 77 76 77 
89 06 66 85 
84 84 84 83 
79 78 00 01 
84 8l 79 78 
76 72 69 65 
07 07 88 87 
84 86 86 87 
65 62 59 60 
81 82 82 83 
79 76 72 70 
01 85 85 86 
82 8l 62 84 
85 79 76 78 
77 77 77 80 
79 70 71 76 
87 86 85 66 
03 82 82 82 
79 78 78 78 
80 79 79 
83 86 84 86 

Oct Wot Dec Yr 

83 82 80 83 
88 81 80 86 
88 83 84 83 
86 88 87 88 
78 78 73 76 
85 86 82 82 
82 84 34 83 
82 82 82 81 
80 83 85 84 
65 75 80 77 
90 93 94 90 
89 90 89 86 
65 69 78 70 
83 83 84 82 
75 81 85 80 
84 83 81 80 
86 86 66 83 
81 33 9C 85 
81 81 81 79 
85 91 92 64 
87 09 89 87 
34 84 83 82 
79 81 82 79 
80 82 83 fto 
86 86 84 84 



TABLE IX i MEAI» WHfDSPEED (mph) 

Station? Jan Feh Mar Apr Way Jun Jul Aug Sep Oct Wot Deo 

Amboina* --- 
Baguio 8.8 
BALBOA HEIGHTS o.O 

Balikpapan* —- 
Cebu 8.0 
CRISTOBAL Ik.l 
Darao 2-3 
Fort de Fock* —- 
Jakarta (Bataria)2.5 
Eajoema* —- 
Kualapana* —- 
Kuala Tren«<r.an* 
Kupang* 
Legaspi 7.6 
Makasaer 4-.0 
Manila t.o 
Medan 2.9 
Menado* --- 
Padang* 
Pangrango* 
Pontiauak*' --- 
Puerto Princesa 3,5 
Sandakan* 
Singapore* --- 
Zamboanga h,1 

8.8 8.6 
j.0.110.3 

«■»«■<■» m mm 

7.8 8.0 
lk.8 lk.8 
2.3 2.3 

2.5 2.5 

7.3 6.9 
3-4 2.9 
*•7 5*3 
2.9 2.9 

3*5 3.5 

H.b b,8 

8.x 8,1 
8.8 6.1 
•»«•fl» a» «* <■» 

7.3 6-3 
12.5 8.0 
2.3 2.3 

2.5 2.5 

6.2 M 
2.5 2.2 
5.7 5.5 
3.1 2.9 

3.5 2.3 

it.6 *1.7 

8.8 11.2 12.1 
5> 5.9 5*9 

6.5 8.8 9.2 
6.6 8.1 7.9 
2.3 2.3 2.3 

2.2 2.5 2.9 

h.3 5.8 6.0 
2.5 2.7 3> 
5.6 7.0 7.6 
2.9 2.9 2.9 

2.3 3*5 2.3 

*».6 5.8 5.5 

9-3 
5.6 

7.7 
6.1 
2.3 

2.9 

5.5 
3.* 
6.*t 
2.9 

2.3 

5.6 

7.7 
6.3 

6.8 
$,6 
2.3 

2.7 

5.6 
3.8 
k.2 
2.5 

2.3 

5.5 

8.6 8.9 
5.8 6A 

6.8 7.2 
8.0 11.8 
2.3 2.3 

2.5 2.5 

6.6 7.5 
3.1 3> 
3.9 3.7 
2.7 2.9 

3.5 2.3 

5.0 Jt.O 

Tr 

9.1 
I «X 

7-5 
9.9 
2.3 

2.6 

6.2 
3.1 
5.3 
2.9 

2.9 

M 

*Ho data arailable 
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