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A «iccessñíl reamaná», d«welo[WJit. car tninlng pr«Kra« * 
^cwlodM of the of «^.rOTaenUl repr«iM»tatî-*8»i«»* test «It*» 
aid tr doing areas. The Quarter«3ter Corps, at th» request of th>; Corp« 
of Hn»;in<M>rs. Waterways EapertBunt Station, under a direct!*« fro» th» 
U.S. A,nnr General Staff, is de*«iopln£ a generali ted c*»paratl*» cllmtle 
picture of the not tropics throughout the -or Id by * »ries aftropical 
ara log studies, the scries parallels another aljrea4jr coKpleted.diicli 
presented. coiq?arl.»ns between Turn. Arlraia, and the «arlen» * “ 
glons of th» Berthen» H«*lsphere. 

This 1» 'the fourth report of the tropical aeri*». It 
Canal Zone climate with that of West Central Africa, and by so doing 
provides a clisa tic reference for ■illtairy 
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ABSTRACT 

VIba remits of cll.au.tic testing tn the Canal lam way t* apeîl«l, 
i#lth considerable confidence to much of the rioriheni shore of 'the 'Gulf 
of Guinea. The dimito of the coast l.i closely analogtnis to that of 
either the Atlantic or Pacific side of the Canal 2cm» eicept for the 

western part of the Bight of Benin. 

Close analogy to Crlsteb.il, representing th«' uetter, 
Atlantic side of «»e Canal Zona, is found in the «etter part* of the 
:>t«ly arta at the head of the Bight of Mafra and saaiianl of the 
Guinea Highlands. Close analogy to Ballxa Heights, r«pre»eiit.l«g 'the 
drier, leeuard. Pacific si-ie of the Caial Zone, occur* on the •»*! 
side of the Guinea Highlands, on 'the coast beUieem 'the Guinea Ilghland* 
and the west side of the Bight of Benin, on 'the eastairn stsor® of the 
3l.ght of Benin, on the u.i|>er Niger delta, :?,nd cm U»e southern and 
eastern sides of the Cameroans-Gahon Plateas. 

Analogy with ti» v.arltus slncle el.«!nts sapped in tM» s'tudy l* 
generally coastal In distribution, extending north in sc** 'instances 
to cover the sudan. The Atlantic coast of the Sahara anti, certain 
Saía ran uplands are analogous only for te^ierature of the wimest 
uw nth; otherwise, 'the Sahara is not analogous. 
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A IA IaÀjS i.1!’ ùA.I<AL .«’iî.L CI.IKATE lit I A.rrî.IljA 

1. PuH'cs« and scot^e 

Ris report Is the fourth of a serif s c ex the clliïit# of 
Cristóbal »ni Baltcs» Heights in tlw Criul Zone with other tropical 
reri««s r:' *.he -crli. Res- two 1.» to r—, re^-r.t. 
re-.ftiv.«:;'. the cM.-ates v f t:.** Avi.i/tc vu i .otftc riions cf U.e 
Ciml Z« r.e. TVj r-r.virc.rr.ent of irtsicl'.tl is rt’.-ed ir a {••n .’iras 

r»",rrt S*h-ní oU-ere. 19^5)- 

Ko .»itf.--t has bf.>i¡ rn le te : roviáe a reo:»nal citrate -c«3r of 
Vert Africa. Ire-t-ad, ■'rt u. oîir.atto • 7., ::1 s lave Wa-n 

•.< rest -si|T.ificr-iit, .r.J for --ach f t:.«*•<•• a :rae h...s law. 
m~,du she'-tr.,- the : ir. tribu ti en cf eer.Ji t :»r.s cli.--ly tralivous to 
those of Cristobal mi 'lalhca Heights.. Sow ci t*» tnfont.tion. 
presented cr. tiiese «taps of single cliat/itlc elements bas been consoli¬ 
dated into 2 coREWsite maps, 1 for 'each of the 2 Carui Zone' shiticjis, 
showing areas «here there Is a ccIncidence of .iri-iiogy for up to 4 
ell]»tic (’linents* 

2, Del Ini*::: tlon aid t>eorr-olw of Central A frira 

Ve: t Cer.tr«! Africa is an area of tropical cliirite north of the 
Eifxitor, «est cf 17° S longitude, ~.nà south of 1:1.3 Sahara Desert 
(Figur.. 2). Its dimite is'aff..«ted ty xojjtt.iírs and plateaus, al¬ 
though it fas only «derate relief. 

a, Tcrcrrithy (Fig. 2) 

The broadest coastal lowland. In Africa south cf the 5atars is 
that of £er».-.? 1 in which the wím‘rea■ fhe» the sea. The JCO-fcot 
conteur er.dcsixe the lowland cresses the Zeneca 1 direr »early iOC 
titles east cf Dakar. This leu hind «» «nia north.-ard into -Saharan 
Kauritania ad 3lo de Oro and southwai -J to. Lndui« ùar.bia and 
Portuf;;ue*j* Dulneft. A little further scuth Jla* coastal plain is 
int.ïrrupUd where outliers of ih* f*»u;„-a ’H-hen KE;:'unt.ii.n rmge ».ret 
the .sea. 

Sosert m a ftsi outlying paaks in Sierra, lew» and Liberia, 
the 1,00..-fort ecnt.our retains at a dist-tnc,« of l.(X) t.o I'Oa Ri.les fro* 
the coast a.s far «.a the head of the Bight of Biafra, despite ti» fact 
that the coiet is ;iult« hilly. The A’..~» r D which aeparnt« the 
'Slights of Sin In and Biafra, is 'the cîilyTargë irei or. the coast withe 
out hills. It is occupied by a braid fin-pat, tern of »rail distribu¬ 
tary streuma. At the head of the 31|îht. of Biafra. .Hist ewt of^ the 
lilt«#* fclti, Kount Caiteroon (li,)!«1* ft), tw' 1.1.17.031 ¡»int in 



■' ' • : A';-4, i, •■-.r- ;1 r r. . 4 4 4 . t.il 
‘ * •4 4 !>,•• (' Æ'-r V • ! I ii-5 hy • .¡■•■vw ¡'>wi wi ,1; . 

•’ - 4 í •<> r ' •• ■ 4 .1 1 .i-í '4 ; 1.:.:1 UXt ci'.-s wVJ«, 
"• !,|L i ï t ' s i' i ' p 1; > I n ti> ly i : i i * * r n i| t<»i a t :4. t » * 1: ?p C ,;i k .«j fvui J\a n. 

~ ■ íV 1 :.4k .4 »1 ■: r.ort*4. -.:.1 --4 -i of Ir.. k4a»« 
v.l: \.):i4;. .'I-,.» ..-j. fi4,-^.-,!- i •iw- Fc.iU 

4 / 4 ■ í! :'«/?45 1 ' ,.í ..‘4 4 4 .1 ,:»! r., Jiint .%i'Lh 
• : ■ ' ■ I.-;.4.!:.. Til“ Íl-I4—4 ■ v .; •_ •■Irrr 1,-vit <*.0('0 

4 : ,.,-r. ,v . . :i. 1 t4' .r «11. Miv/it C^r.-'r-.-m, 
■ ' • 14 -.:.(.1.-:-.111.(. ’.'Ll.r.l .. '. 1 n* 

' ' ■ : "I In ô'.i'if o1' 1,:1)..-,1 '■</ tr. • i4 ! 1:1(--. i;f Aiwu>l>.n. 
- 144 " • t44.: •*.. •>, :4«1 t. r-.iníf- l o. 

î-ftw.'cn th» íÀilsif-a Highl.airfs .m.1 the C-ir<‘roons Is a region uf 
hi li. s, 1.LW , ur.t i ins, arid low ivlitoaua cut ly r."u,"..<*rou3 river valleys. 
A nu:-!.:«4.4 of the vtlleys form ronsiiorahle ini:ujii -.-xtentions of the 

4‘ ■ -t .. . -i . -i, ll'.o ru-’.t l,a,: .-:-1 ir.t ’.'••Ing a t r a_4h . :4.g t'v lower klger 
T-(i - 4 4 - 4 44 * 'ul’i t! : i a- C 1 vi'ot n:; Mu;4.’ .1:.3 lies the broad 

_ .:1 ■' ' 4*'4‘_:i «n.i4.4: i4 .0 ! 1 y vive 10 '' --t ".riJ K’ich It ss 
4 :.<» hi :¡1 ¡uJs -.. rt.ï. >. f the Ulf of èurr.ea. 

'n,!' .--4l.:ttlv-»ly 1--(:,re:4cetl zone that extends across the study 
. : i in ■ .. h .: I ill, UM uoi-t.i of -k 1..--::1.1,(3, 1:- cc.v-or.0d of tltree 

4 r : à U‘lL1’.-. the ''f .;4T •>ia««l the Laie 
..'• • • ó._"■ ■ 4 ‘1*1 tu i./.t'ii;-,- , -j- t ly i. rtr. uf (:.-.- v-yer htr.lns, are 

; h • A i-, i y 1* -y 1 ' r -y, ■:)■( *he A: y w- t uf tki--arur.ti^ns are 
’ • f..' •'] .-L:.’1/• ■ ' ,4-4 • 4-y (e---rts. 

Two oti-oiiiít 1::.00001.3 of air influence the climate of West Central 
A!V4. * .r .:- ! -t (y i i r fr.-r. Ik.- hik.-n ccvn^: c:;thw4..twird as ;»rt 
- 4 ^ -.:--4. r- lr • -Iml y .(.-31 1-. .: ::,.:11 kn Uv» northern 
• ■ ! - ■ . 44.- • -.t th- ..-. i r t::« •»-»;*liem part In 

'4 4 :i' '' '' r n. f. ■üh-44- 1 riy .:.1 fr r Tcnthem H<»ii>i:nph*»re, 
y 1 " -i 4 i-, 1 .t 1-.-.-1. it i 'u-.: Uf ::.- .Vuih Atlantic. 

* ■ 0 1 '4 ■ 4 t o! : i.4 *> t f -1..4 -V.! f : r Uii:-4! ,:.i roves northward into 
! 14. ï :.( ' 44 r/wv-r, I ,4i:.. u.,-, 4 1:, to '.hit 'r-a. 

11:1.3 r/irlhuTird ir.cve.arn.t, of tli-' rains is -:..1:3:1.:11011 with the 
'o" 1 .:031 "ií nor: 1.,,1 i':i mov'-nvnit of Un:* sun and with tl«:. corraspcniing; north- 
■■'¡U -’'hi ft of t!w «juatorlal lew preiitairr* holt, IV* equatorial low Is a 
ici/1-110-1-3: :-,,.::/,0 of convergence In which trwt optic sing lir is lifted, cant¬ 
ing fr'-4,10rit :. -:ivy rains. In the ooutlK-rr. part of the study **"«0 Hcngr 
... >t,l 1..11:1:.1 have two maxim of ra inf all which ire aswx-latfi with Um north- 
vir-l ¡1.:/. ii'e -ni return of the low. Farther north, in the Frontil Sudan« 
U o. two ri : i. f "ill laatim t«n:l to ni. "ixe Into one, Th« sa-nrier diy o<nscn 
Uï'.i:. ..-i.. stx’rtor towari th*: north, and finally ciis:u®ea,rs. The winter 
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dry Masen bee«»*» ccrr«spend 1.1¾ly longer northward outil In the Sahara* 
beyond the rang« of the equatorial lew,"', there is r.o wet season at all. * 

The re'ga.iart.ty of tte climatic pattern proluced fcy this wind 
syste* Is somewhat ilsturtwd by other f .ctors, «specially topograci^y. 
The tu« areas of w-y bsawy rain on the re ist of the dulf of On ln.« 11* 
on the uest tnd soutliwest or windward flanks of the two principal ntoun» 
tain ranges. Tb« dr/ coastal region around tccra, northwest of the 
Bight of Benin, Is sheltered from the rain-bearing west ml southwest 
winds by hills and «cmntalns. Helatively cool water in the Bight also 
contri lutes 'to local 'dryness. 

3- Climatic mecarr of the Cg >1 Zone 

The Pacific -xarticn of the Canal. lone, rejir*#seiïteâ by äalbm Heights, 
has a moderately humid tropical climate with a relatively dry season of 
four months (Pig. 1). The difference in mean aenthly temperatures of 
the warmest and coldest 'months is only 2 F°. a:id the range from the 
highest mean daily *¡íudsiui» (March and April. 90°F ) to the lowest mean 
daily ■tnt—s» (*■ -truary. 71°? ) is only 19 F°. The i»«n annual -temperature 
of 7V°P is typicJ. of eniato« wal areas, rreetpitatiew, averaging 70 
inches anrually. is markedly seasonal. Two acmths, Febraary and Kirch, 
have less than 1. inch of rainfall, and 5 months have more than 8 inches. 
The dry seasoe begins .in December anti ends In April, ilainfall in each of 
the remaining months Is more than 7 inches; October and i»ov«nt«r both 
have more than 11» inches. Relative humidity Is high frem dune through 
Hovenber. Cloudiness is at a maxuma from Hay through Kovember, coin¬ 
ciding with the wet seas*»; sky coverage averages atout 0 tenths at 
Balboa Heights at that season. Wind speed, how wer, Is greatest during, 
the dry season- winds avenge 9 to 10 wph at Balboa Heights fra* January i 
through April, but only about 5 to 6 mpfa in the other months. Siutheast- .| 
ward toiward the coast, there Is a slight deer«» in rainfall and an in¬ 
crease in ierfwrature, as elevation drops to sea. level from 118 feet at 
Salboa Heights. 

The Atlantic oortlm of the Canal Ion«, r»p'i-ei.ai.t'#i by Cns'tohal, has ; 
a wet tropical climate (Fig. 1). 'The dlf-renc« in mean teiqwratures of 
the warmest and coolest mpnih* ia «ly 2 11-0, and the range .from the 
highest .maiui daily m-udmini' (April. Hay, June, Seji’lember, and October. 
Gó^T)»« the lowest wan daily rlniaun (Octotor i and Kovember, 75°®) 1® 
only 11 F°. The man «nniial tenç:.erat«ir« of 61°F is typical of 
e-patorlal areas. 'Preelpitaticn aa-erages IjO inches a y«ar, and the 
monthly tüstrihitlom Is unewen. Although .:>o month can te conshlered 
ec«ip:l*fy«ly dry, 2 nontlis have less than 2 inches of rainfall, while 8 
months hawe more than 11 Inches, The drier season at. Cristobal begin» 
-in January (3.* inche»),trad ends in April (b.l inches). Ltuing, the re- 
«mining month», werag» rairafáll ranges -ÍV-m aliout 1,2 to 12 Inche», 
lean relative hnmiilAty 1» high ira all «with»: ti» lowest man value, 77 
peroeiit, «air» In February Mid March. Cloud cover la greitest 'In July. 

3 



CRISTOBAL 
m iS III tit’l I 

BALBOA HEIGHTS 
U Dt i 



P tmths, « J >ist in F^ruirj, 3-i H^ir. ... cri'ilt-sl 
in iV:ru-fc!-T flin.i Hirch (n.irly l,j ^r.) «ti la'ist li.„ Svr t-*hir (^vA 6 Rf'Hl- 

.-.raest mcnth 

Criteria ".rrl.11^1:-10:11¾ 

■■ - Cl^mtlc :::-I--rt«4. for.<w¡f 

Ar. i:. \ .t-vi-'US rViÜ. * cf 1:.. '• ' T. -, ‘ : T t-ur-. • r-n-- il •-i»-. 

nty. rlc-î ccv-r. .mi t ::.i n"-* 1‘ - 1 ir 
t m ort ji*. te- r.-.'.A-xry =ctiv.u^. ît -- 'ï-' ---1 *J ’r ’-er-t ai*. .«.ri.Wr 

ire œtre ï.nte.i-vî^i in stress teriois (e.fi.. nettest and eeltest) ami annual 
fluctuations «ru: in 'the daU for srecific =':.U-:t:iar rrMto. Accordingly, 
the* Winne-1, -'eldest, a-sttest, '.ni Irtert ïïa-r:ths cf tie year at each station 
w.,re ::.»lectffld for st*iy- The 'ollowi.ni«, rcririiiatlcr-s of cleaer.ta 

-anil rwnth cere staiied; 

(1) Hear, tea;«rature of the warnest w.th 
(2) Mem dai'ly t.^-eriture cf thii 
(3ï 'Mean tesçerntum of «» coldest nenth 
(4) Mean daily ninir-um ten-woturf of the c::Iciest nof-th 
(5) Kean daily 1 -is; era tare rinc-î of th- * in'.rst Milli 
(6) Kean awaial ¡.«-Miipitatico 
(?) Kean pr«.l|iitTtiai of the wettest .mr.tfa 
(5) Auntoer c:i‘ wet norths 
(9) felattv« btasidity of ttae driert arflith 

(10) Kean clowi cover of tte wettest iwnih 

(11) ' *!««• SP**"1 of ^ 

b. "AriIoí-ous“ and "s-rriira: si,-C':.is* 

Classes were -staMishei ■i-ÏU.-.u: tie - '■» ■■' ' ^ -ci.si-ered 
clo-ely analercus to lho:-' for F-rea :>*rhts -.nd ir.it.hal* --.i-Jy narrow 
1 ird.tr of jnalo,?» were used to !•'"? ccr; arsons -- --y re* r *:-nti ave o. 
the two reference statt cru-, T,Me 1 -isM the Mis.-, a of -*>*<'& ma r-'r.i- 
nnaloCT ^electfd for -nch el«nt. For Wrericure. doi.irture of 4 de¬ 
crees'fro« the neon at the Canal Zone station was il lowed -or each ,ii*alOipr 
class (except where a wenn was t-iken for ti» two r-iferer.c« stations), ami 
an iiiitieiMl 4 deems» for 3«m:.»loQr. ¥ ^ Z’lZcrftli-UES ’ U» »™ 
annual ra,infall of ?0 laches it Ball« wights is s::»«L:»t below that 
nonsally considerei eimtortal. tb-refore. in U.la A*ij the UMts of 
analogy urn set at 53 t* 85 incties. iifrerentiau.^ i* Tren «ist ewr- 
rr.-*en rain fernst areas, cm tte iij:; tr rarEii:, »*'»"! s"."'oiim areas, on tn« 
low-r mirein, Cristobal, «ach h« a. iroric:,! ... ram .orest tyi* 
of cl ire to, has » -em ai«oal rniifMl cd 1]0 lte.art,ures of J;0 
inches of «wwn arjiinal ra:tnfall were roosa::cT«i -oiicn,-:««* to Cristobal, _ 
and » ai iitlcimi 10 'inches was c-cr.*i:ierei ::i''rl-ti'alc'j''>'!us- 3-w-artwes of 
5 perrent In asm reliUve teltity. '1 t«:i.L in "" xcr.'int of cJjSÎiaSfî. «« 
2 «Th in wind v.rd were select«! as nie« of »r'.al.c.y for U:««'* 



c.. Explanatlort of mapa 

Valu#s arw abo,-;, for each station, with degree of analoor 
ÎTdicated by a symbol- ïsopleths were .. ...wn to show zone's of close 
analogy, ai¿ theso zones are shaded. Areas of semirmaloor wore no^ 
stial.d but were indicated by placing the arfropriate sysnlxsl on the nap 
nnd legend for stations hawing semianalogous conditions. From he 
5«'Tárate maps showing analogous areas for each element, two composite 
.mam were prepa.r«t, one for Balboa Heights and one for Cristobal, in¬ 
dicating régleos where the following 4 single elements are analogous: 
uaiji trmj«erature of the warmest month, mean tcmjÄniture of the coldest 
i&onth, mean annual precipitation, aid munl>er of wot months. 

d. Limitations of data 

Use procedures as outlined have certain definite limitations 
in a climatic co^>.risen of this sort. Foremost among these is the 
necessity, often encountered In climatology, of assuming climatic 
conditions in areas having few if any stations. 

A second limitation is that some elements, such as dew point, 
solar radiation, and visibility, which would leve proved valuable as 
indicators of climatic analogy', '»'«re not included in this study be¬ 
cause of the limited amount of data available. 

For certain eleoonts the number of stations reporting does 
not provide a representative pictur«?. Ccnsequently, isopleths were no 
drawn for mean relative humidity for tee driest month, mean cloudiness 
for the wettest month, cr mean 'wind speed for the wettest month. The 
a«' rn ties» has been rode that Balbm Heights and Cristobal are repre¬ 
sentative of the Pacific and Atlantic portions of the Canal Zone. 

Data Tram some African stations are not given .In a form 
’ directly c>wa«arable to Balboa Heights or Cristel«! records. Where 

. period 'of record, hours of observation, or manner of observation 
differed, .static» recojáis ted to be interpreted in drnwing the 
Isole*)». Values outside the limits of araioor or semlaualogy were 
not r.naljztd. nor were ccml luati« na cf climtic elements other than 
those involved. In computing nunl» r of wet montho. 

The method of recording temperatures varies from country to 
country. «« tevi^ratures are usually determined by averaging the 
dally m ■»"< miniiauiti temperatures; however, at some stitlons in 
East Cwitral Africa the «»ans are obtain«! by averaging bl-hourly 
teiwwature dhaenratloiií. «as *at Balboa Heightq and Cristobal. “HP*- 
rience has showii that the difference between temiera tures derived 
bv the&® diffenwit way» Is seldom more Lhan Xk* Hours of observation 
of relative humidity. wii»d »peed, .ami cloudiness vary widely throughout 

the stiaJy are*. 

....«i-.... •ée-.... •«it' ■■ !i'«' 
M-i-ii ..IL., mí: 4.¡.J' • «i,», r,g... 



5- Ärn^Ysls or 

1 H t I -i .'•rruinr -.m'c-«13 r.^s'tT-ir« 1»« ; n»;'»r-d ^ 
In- ivi-lull ;• -¾ ;^:c^ r»i3i¿.«73 1 i^ljh &. KaPS 

cl Irrat ic elenuntj in » --+-- .- val«*s Ter iadi- 
of ol.^*nt5 9. 10. 11 ^ ^ -aí/^Llialttoe 
vidual rtatiern, since the data i«n> ct^iderel .ex dal^i u« 

anale, eus areas. 

KeanJiS .>**** Kenth (Fie- 3) 

Halboa Heights and Cristc’eal hive alftost the 3i*e rx-an 
jaiooa ...3 o c _ .c. rv. .„«.’-i Fi.-are tï»er»ioi», 

for the warmest month Uu arel ^ ^ fy? l:>ctber*s. 
shows only ene iene o.. analog . ./.-r -- v ~ f ^ ^ ï latitud*.. 
Kost of the -.naloö shewn on Figure 3 i- continuous 

herth of that line ^ xt x* tco"*hct for aralc^. -Uh- 
strip of coast are -.na.cgcus; eisew.Mr* x^ ,1.,.^.™ H-rhlanls. 

ln the analogous zone the ^ crS-r^le r art^cf ti/'ca^roo«- 
most of the Camerocns Kcuntains. axw a 
Ôítxii rlateau are too cool for unlo,-. 

v-.^n 'Da Vlv Kaxir^at Ter.-era tor; «>;n Kcnth (Fij. -) 

At Balboa Hrifhts the man daily cariris ter.;:«r'»ture -** t** 
♦ ™r,nth ts bß°F At Cristobal, which has *■ less prenett'««!diy warmest month is r- At wi-xai-w» , areas are 

season, the corres: cn iing te.-aperature xs .t-J?. ^ ^ 
those which have terr-ratures within Jr r aucr r^e to 
90^ range is thus analogous to ^*1 
Balboa Heights: the range from 66 to St,^ is ji- l 

Tn We«t Centi-al Africa, malocy is clwely confined tc. ^ 
erc^t in areas sheltered by the Guar -a ^lcey ^ 

from 'the high teBrierat'ires a^30CÍ!,1j'íd ^ ‘^1, rwhiv rara'llelia« 
-altoa heights alone is continueras across the «*?. -, n 
ihe coa"t e C-Pt ir. the C-meroens whv-> it: :.orth-m licit .tllows the 
the coast exc pi. u- - ,:»**w«and “islanes* of 
inland margin of the highland. iai ^ ^-rlznis north 
Balboa Heights analogy cccur w irs ai-,-lSt all of the 
Cf the Ben«* River. Ana.cp to “ Alone the north*« 

cll^Lî-’S.îoS 1?-W en =-1. ™-CrJJ¡£Z coast, aua. . l**t«m***r^ *<«* Eifji- 
\r the JPOIllUl iJiliOSï* ^Da IS F îiWT . -¾ 
lind» and Uv; ca- +>• »ls« I„fc.~ .cirlirtrtnl 

Caimrconn *—î“ ^lÆ« -J» ¿A. í-1 

¿“u:i---» -rtir” “ ^ 
«,p <Sj al Mtb l-.-l* m ti» •- 

c. Wearf Temperature. Ch:ldArt,Egrtfe &*£• $ 

Balboa Heights and Cristobal hare smilar' »1 tea? era tare. 



in th'ilr i»innth (78** ami f’0°F msr?«'!lively) ; =1 s they do In 
their M-tm-sl I'-r-’ilh. For «djfj’lrity, :> ringle 8 F ¿on*, of analogy 
e*'ftteri*J on a «-An of ?,/1F (¾° to <''.3ClF) is [>roiient«i on the aip. As 
shown on Fljnire 5 the '/.one •’■»logy oc''ir;:Lf*s .«ohl of the southern half 
of the study area. Aross tom cool for analogy include the whole northern 
half of the sturîy region « *11 -is the Oel^ea Highlands, the Cameroons 
Kountains, the Caaíroons-Gahora Plateau, -naritáis other highlands, and 
areas tan the coast of the i>«>t of Biafra and the western Bight of B*.:nin, 

Wean H .' 1 y Kir L-.'ct Teijerature. Coldest Konth (Fig. 6) 

At Baltxw Heignts the *¡*«m daily Kinimuin terr:ierature of the 
■nl *.-■ t m nth ir» ?1°F, wh»T»tas at Crist úial it is 75°F. The I» F° r >nge 
/f analrgy u..-d on •• ¡oh Aide of these r.«-»ns extents .ir.aio»y with haltx» 
ít'ights tr,0'^7 F 1 s-i will» Cristotel te T*)0?. Stiticr.s with tornii-Titures 
FW'»!«»« ?1 and 73°F are analqpws to both Canal Zone sti-ions. 

No area »r. Figure € is ana lor oes to Crlstchal ':-lone. The total 
area of Hal tea Heights analogy and dual analogy Is considerably less 
than the area of dual analciQr for Wian t-f»»1 rature in the coldest month 
(Fig, 5)» Ar.alo,^ to Balt»« Brights occurs on lowlands and in low 
eo*mtiin areas south of 12° S, which is the a^iroximate northern limit 
of the coastal highlands and «»thom lisit of the sudan, and also on 
the eastern flank of the Canevaivi Kcaaitairs and Cane roc: ns-Gabon 
Plat.sau. Dual analogj* Is l;e*t<sd to h^lancr and the coast. There is 
great diversity am^ng statics» even uithir 'the iwt consistently aaalo- 
gou5 ar*:ia, 

*» Fean Daily Ten-ef^Uire V-i Hon ib (Fig, 7) 

At Balboa Heights th» »»am daily tere-erature range in the warmest 
r.orlh is If» F , whereas at Cristobal. í.:ií*®ct.ly&fOTos»d tc the trade winds 
from the sea, it is only 8 F**. A range of h F on ovt.her side of these 
«■"■ms is considered rinalogous. The 1? F* Intd-hem therefor« separates 
the two stones of analogy. 

Analogy is clcsely rcakf*.9md to ti:..; coart except cn the Cameroons- 
Gahon Plateau, the cmptal saAt of the Cuw»roais Kcunt-ins, and small 
areas in the Guinea. Higtùaads. The analcgwiis zone is seldon greater 
than 75 miles in width west af the Car»rotins, ’.hough aialoo' is continu¬ 
ous on the coast south of 1^ i. AnaloQr vi’r. Crtstchal enreurs only on 
the ImrwKfiiite shore at tîie haul of tt» Blgtii.s cf Biafra and Benin and on 
li'ie iMJrtîwestern s'rwr« of 'the fiilf of Giiir.«:!», 

F* Minn Annual Prfeitritjititin (Fig* 8) 

At Bnlboa He'ightt tlie mnm arausl precipitation is ?0 inches, 
whísrefi.» at Cristóbal, It is 13» Inches. A range of 30 inches *m either 
side of the .mmn Is considerei malogcaw to Cristobal, whereas a 15-inch 

$ 



ranc« Is used for Halte Mel chis. 

Th. h., »jot 
Cristobal; one cn the winduaid side tu t...a Al-ea *.*C _ 
on the wni,,H side of the Ca^roons Kotmi-nm -;1^D 
there are smll coastal ar*as too v:et for ir.aloo The .ettwt ^otv» 
It" ^ face of Mount 1-mroon. .hich an annual «»» of *„,«*1- 

n tely WX") inchest of rain. 

Halte Heights ana lory occur ies costal an«s 
répons aid exUtnds Inland on the hirhlaids. Areas 
reach the coast only .alonr. ->•*' werten- shore of tS« .uL..t of rX*. and 
alcnf, the Atlantic coast north of 13 •* (Gwte). 

cf fount Cameroon, falls on the coate! I-*1 of ar^ ra ner 
in the hl eher «oimtalns. On'-.y one hicl-l"»- statlrir,, * 
ye stern flank of th“ Cameroons Mountains, has e:soueh î>r«V-titJ» 

3,.31 -i 1.Ot^ous to Cristobal « 

&+ Kean Precloitatlmn 'Wettest Mcnth (T'*»!- ,) 

At Balte Heights the mean preciptetion of - 
is 11 inches whereas at Cristobal it is 72 inches 
Heights is considered to extend fro* B tc a-4 inches ami a...a-ccy m, 

Cristobal fron. 15 to 29 inches. 

Because the sturly area is nor« seas^naj tlrr:. thi Canal I«**** 
esnoctally as one moves nortear! fror te Gulf ^ 
respect to pr écipitation in the uettest ronth extends ruA 
than analcgjr with respect to annua! preeipitation.^a ho| 

- Cf,v reiches a rater recalar line erteiing fro* about lb » » 
Senegal, in the west to aheut 13 t '--ar Uee Chari *n the east, 

The principal ciange in Cristeal an-logy '‘r.*. Fiffje B is freat«- 

extens 1 on *io'eithen dlrocUon along the cw. ^ 
also «cur a::; much as 250 miles Arf;tiríyH^r|;' 1%'" * ai*llar 
analogy «curs on the seaward side °^the t«, drTfor 
area .around Mount Cane'roon is less extensiv.. - «c'Tj.-'51*1. of Benin, 
analogy south of saldan lies along te western ..art o. te Hight «I »win. 

h. Itober of Wet Months (Fig. 10) 

Thi» wetness or dryness of a ncnlb has tem deter*iiiirf a* 
harts of Thomthwalie’s 1931 t«iiç«ratuix*-r.re"::l|:4tati»a 
vi.a ted values te«i upon this fomula are giver, tele*, i «cntbXs 
considered wet if its monthly near, précipitât!« e>aws or exceedsJhe 
amount given orosite its monthly mean te^erutin-e in te jta-atton- 

9 



Kern iumthly 
lígiyraturw (OF) 

95 
90 
85 
SO 
?5 
70 
6S 

S' an okmihly 
gfgirlUtloii (ln.) 

2.88 
2.71 
2,9* 
2.71 
2.20 
2.03 
1.96 

«• , ííbtX’ h« an av.*ra|;« of 9 norths accorUnir to this 
î~ " ' * W3fe,,f Cr4>to1wl Sis 10. Areas having a wit period one month 

°r short®r t*sm IS-se n-i^ns are cons:i*r«l analoro-js A station 
*1Ui. 3 wet months as thus analogous to Balboa Heights.^» with 9 or 10 
« months s analogs to »oth Canal Zone atalas. InT^ with 11 
«it months is analocms to Crirtolxil, In Figure 1C, areas with 12 wet 

'Ci"sld«r*d «nanalogous and are found c*üy at the head of 

LírSm BiArra Sl^ or WíLroT^lhe 
, U1 with Crtstohal alone occur on the outer 

kip,er Delta and on 'the east shore of the Bight of Biafra. Dual anale«™ 
.1" cuntlnu««s «er the pl.teau and reaward ractintatn slqies of the ^ 

.une re .¿ns, as welj, as along the coast as far as ve^tem Uberia exceot 

Lîe!of the ïllxcTZÏîTi T5\0f th4î Bleht °f 
ri ¿ ? f. ^hi cf ^ 15 4ry 100 “-w for analogy with 

reiiî »** V* ,t0Tniern • wund ary of Baiöoa Heights anTlLy extends 
north of 10 1 otily in the western Guinea Highlands. Elsewhere^ the-» 
are too taiy iry nerths for analogy. ^»enere, tnere 

4* £kM«e HumliUr. Driest. Y,-„Ah (Fie, n) 

v . r»Miv- hurddUy of BaUca Heights is ?5 rwircent in 
ï?™?: The ccr^pilin, ^ for 
oristcha^is 77 perrint in Fetiraary and ferch. Analogous stations are 
those having ».-m driest ».T;th hmidities within '"î twreent of these 
«ans .alhoa Heights arnlc^ thus extenJs frï 70*^1 

S”«!'. Crlstcta4 fro« 72 fwircent to 82 perawt. to areas 
ana.o^y am main;«! « Fiftire 11 because of the sparsity of data 

and the iifiiculty of detemimn« their co.iç-irabill(yT i data shewn 
Indira ,e that aralciQr is usual t» the wetter parts of the'steady aíra. 

■Î* !!^iL£íaajüngagt VnUest Kqnth (F'ig. 12,J 

äiiboa Heights and Cristobal loth have 7.6 tenths cloud cower 
in thetr wettest «onttas. ef :1 tm0) on meh of ^ 

is conslderod analogous. *o areas of ar.’los' a.re drawn m. Figure 12 

¡h^rífeí snTU\0f ?aU* the sc a tiered ^stations »•tcius tir.t analocy !*■ «Meítisread. 
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k* Wln-i Spwl. Wettest Month (Fig, lj) 

The mían wind speed of thn wettest month a*. Cristobal Is 8 1%, 
At Bs Iboa Heights tb c or re so mí 1¾ fijare Is «Ix-at 6 mph. A rang* of 
2 mph on each side of each mean Is considered ruialogous» Balboa Heights 
analogy thus extetKis from 4 to 8 lap-h and Crlstot«*]; aualogy fms 6 tall» 
mph. 

Although no areas of analogy nre drawn c.n Fleur» I3 beciiUM of 
insufficient data, a nmatwir of widely dispersed, analogous EtatiMis a» 
shown. 

Analysis of comroaite rana (Fig. 14 and 

Two naps. Figuro 14 for Saltea Holghts and Figijs» 35 for Cristobal, 
aie present*»! to show the extant within the study area of corr?st*« anal¬ 
ogy of the mora lafortnnt elementa prewanted singly elsewhert». Tfe» «la¬ 
ments for which armas of analogy ara fnl'y plotted or. the eonposlte mam 
are (1J the mean tenf^raturo of the warmest acr.th, (2) the mean taaqw. 
«rature of the coldest month, and (3) moan amnwkl precipita 11 w. Be¬ 
cause of the importance of seasonality cf precipiiatlœ' in ti:e tropic*, 
areas vmwch are analogous with respect to the nus*l«r of wet nor':tbs ar» 
also shown,but only where they occur within areas analrgou* wtth 
respect to the other three element». I>J.s Is done becacs« full pms«»- 
tatlon of a fourth element would make the rupíj dlificulx to read. 

Areas of three- or four-way analogy ta om; Canal Zone station or 1110 
other occupy practically the whole coatrt of tta study are* scMth cf 13° N 
except on the western shore of the Big}« cf Benin. Multiple analcgy to 
Cristobal occurs over most of Uw areas of Cristobal analog õeflned by 
Figure 8 (mean annual precipitation). The distribuUsr of analcgy to 
Balboa Heights .13 similar in Figure. 3 and/14, Balb-,. Heights armlogy 
Is somewhat ware extensive than Cristobal analt.gy b, atise »jet of the 
area has a long, well-marked dry seasion. 

? * MI«? of monthly valv.es 

In order to show the month-by-month chariges in irw climatic element» 
considered in this report, a series of tablts 'Tabît-s II to IX) « to- 
clufkd snoirlrg mean values of «ach «lenert for *»c!i rorth at 23 statten» 
throughout the study area,. Toe ■‘atles reveal certain characteristic» 
of climatic analogy which are rot ««»ilfest In «1» síap», 

Port Etienne represents t,he Saharan cmi"*. HnttiWrla, Arao'iian, »«i 
Kldal r-;)resent the interior Sahara, ftikat «ri the aavl lluyis,, .¡»eram. 
Tlmbictu, Klamey, Zinder, and feldugurl in the u'twlca are rtrrríísentaxi'*» 
of the sudan. Mall Isa station jwbt the «»ait o' the Fout» 'î)Jai«i» 
Mountains, Bey]»,, Solie-Dloulasrct, Teinli, and Zunfrtw are interior statlwi« 
at various altltuiles between, th«' Gulf of Cuinwa awi tr» mtám, Ccmalm 
Monrovia, Grind E«s»si, Lago», Calalvu-, »jxi Libreville are all Guia«* 
C«>»t ports. Berberatl Is on the »ant flanjc cf the Ca*eroons-Äh« 
Plateau on the ri» of the Cameo 3<i«lr. ■ 
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TABLE 11! STATIONS USSD II THE TABLES OF MONTHLY VAIUES 

Stations 

Arr. ouan 935 
(French Simian) 

BALBOA HEICíHTS IIB 
(Canal Zona) 

Berberatl 19^9 
(Fr. Eq. Afr.) 

BoyLi 2261 
(Fr. Guinea) 

Bolxt-Doulasse 1421 
(Offjer Volta) 

Calabar 40 
(Nigeria) 

Conakry 52 
(Fr. Guinea) 

CRISTOBAL 36 
(Canal Zone) 

Dakar 131 
(Senegal) 

Grand Ba ssa» 20 
(Ivory Coast) 

Kayea 1Ö4 
(Fr. Sudan) 

Kldal . 1371 
(Fr. Sudan) 

Lagos 22 
(Nigeria) 

Libreville 243 
(Fr. Eq, Africa) 

¡l.ldugurl UBS 
(Nigeria) 

Mali 4803 
(Fr. Guinea) 

Monrovia 230 
(Liberia) 

MoidjerLa 66 
(Mauritania) 
Miainey 715 

(Niger Territory) 
Port Etienne 26.. 

(Mauritania) 
Segou 974 

(Fr, Sudan) 
Timbuktu 006 

(Fr. Sudan) 
Tendi 606 

(Ghana) 
Zinder I676 

(Niger Territory) 
¡Ungen* 428 
lulgerla) 

18° 54* 

0° 56' 

4° 15* 

0° 41* 

11° 10' 

Ö 
4 50* 

9° 31’ 

9° 25’ 

14° 44* 

5° 12’ 

14° 26* ' 

18° ?6* 

6° 27* 

0° 23 ’ 
o 

II 47* 

12° 08’ 

6° 16’ 

17° 53' 

13° 31* 

20° 54' 

13° 24' 

:16° 45* 

90 26* 

13° 46* 

9° 48* 

longltyde 

3° 33' * 

79° 35* W 

15° 46' E 

8° 39' W 

4° 18* W 

6° 19* E 

13° 43* H 

79° 52’ V 

17° 30' V 

30 44.* U 

11° 26* w 

Io 21' « 

3° 24* B 

9° 26' S 

13° 11’ 2 

12° 10* W 

lo1' 45’ V 

12° 20* ¥ 

2° 06' E 

17° 01' ¥ 

6° 09* ¥ 

2° 55* « 

0° 01' B 

9° 00’ B 

6° 10* E 

■Issssä-ClciJ 
Tepp. Proc 

8 7 

12-34 22-38 

/ 17 

8 9 

14 30 

25 41 

n 19 

7-32 8-60 

25 29 

6 19 

16 26 

7 6 

21 51 

22 20 

20 28 

8 11 

4 4 

9 10 

9 29 

14 " 18 

4 7 

lí 24 

4 6 

10 21 

20 22 
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Slat lent» 

¿ramón 

mux* «scats 

Píortorati 

Beyl* 

¡kibo-Dmlas»0 

Calata*1' 

Cmatair 

caisMM* 

Utakar 

Genaâ Baaaa» 

Ma^m 

KUtal 

'lagpa 

fta'ldugwri' 

Mall 

letirotl»' 

!lmd>ria 

flaaqr 

Port Eli««' 

'nii«lr,ta 

Imdl 

TAwáÊir 

TT ^ f tTt. WMI 

3«» Frb Mar Bïï 1¾ — ^ ^ ..* .¿y* 

5S£ & 

63 70 7« « 97 95 

70 T, 00 » 79 79 79 

77 70 76 7® 76 76 75 

7, 79 00 00 76 76 79 

7^ 60 05 86 62 01 76 

70 00 81 60 Ö0 76 76 

eo 07 03 63 ^ 80 73 

00 80 ei 62 61 61 » 

71 72 72 73 76 «I 83 

KL 62 «I» 63 M 79 77 

77 81 86 99 96 90 64 

66 72 76 88 93 95 Tl 

g! 82 63 62 61 79 77 

m 00 fll Kl » 78 76 

TU 78 BJ 52 92 88 83 

65 70 72 73 72 ^ 

79 81 81 82 .61 79 77 

TU 79 85 90 95 95 91 

73 80 86 93 93 »9 ß3 

^ 69 70 70 70 73 79 

TU 00 87 90 92 87 81 

7! 74 02 89 ^ 91 

80 «U 05 » 82 79 77 

93 92 

79 79 

75 75 

73 79 

77 ?d 

77 78 

77 78 

81 81 

82 83 

?6 77 

82 B“ 

87 88 

77 78 

77 78 

60 82 

64 ^5 

78 78 

88 90 

62 85 

77 79 

79 81 

88 '90 

76 77 

66 

76 

-.y 
76 

73 

77 

78 

„„»o'®8»« 81 65 
™ -Ä 79 
an Kl «n AI» H 78 

Ort Süï. 

85 74 

78 78 

75 76 

75 76 

81 81 

76 80 

79 81 

80 80 

83 79 

60 81 

86 84 

84 76 

79 81 

76 79 

84 80 

66 66 

79 79 

90 64 

87 63 

77 '74 

85 83 

89 80 

79 80 

86 83 

un 80 

63 

79 

77 

76 

80 

79 

811 80 

sol ea 

74 J 77 

021 80 

771 84 

TOI 82 

Bll 80 

79179 

74183 

66| 68 

81100 

76186 

77 185 

71173 

7/1 83 

Tile** 

79 |80 

75184 

•xi 181 



Stitlor« 

Ara'Oían 

BALBOA HKIùHTS 

3erteraii 

ÏJwyla 
I 

Boba-Doulasse 

Calabar 

Conakry 

CRISTOBAL 

Dakar 

Grand 3assaw 

Kayes 

F.ldal. 

Lagos 

Libreville 

Kaiiiuguri 

Mall 

Monrovia 

Moudreria 

Kiae-y 

Port Etienne 

Segou. 

Timbuktu 

Tend! 

Zinder 

Zeugern 

TABU; TV ; _ KEAJI_.DAILY MAX 1¾¾ 111¾ BHATOiS (°F) 

Jan Feb Mar Apr Mnr Jun Jitl. Aijg Sep £V^ Kov 

BO 90 98 no 111 Í.15 1.13 Uv' *1? If» 9L 

88 89 90 90 8? 86 07 6? «S 8i 85 

89 90 91 89 68 87 89 í» 8S 5? 

89 92 93 91 89 65 8.1 ol ô> - Só "fS 

92 ‘?6 100 99 92 91 8? 6.5 87 9-’ (/* 

86 69 89 88 8? 66 6.5 63 6" 6,5 67 

07 69 91. 91. 90 B? 64 »2 05 0i> 87 

84' 6b 85 86 86 86' 65 65 66 66 

79 60' 80 81 0b 88' 69 8? 69 «9 05 

89 90 91 91 88 6b 82 f:3 ■ 6o K*1 

92 97 105 110 109 ICI ï) ■)"' V3 99 

60 80 95 105 109 HO -7 -73 ,.>4 -C/j 97 

07 89 09 89 8? r'5 85 02 83 65 66 

86 8Ö 89 Ô9 (30 05 63 f:5 6ó 66 

92 96 .104 100 TO? 101 9b 89 95 9v 40 

71 75 79 80 7? 72 59 60 '".l 72 

80 80 8'9 69 0'9 6.5 82 8J ';j* *?/ c:» 

88 95 102 103 113 I-l iOS LU 10-:. 99 

92 97 103 100 I06 lo:;.. 95 91 96 195 ,-7 7 

79 82 81 82 80 &3 63 06 ^ 6.' 

09 98 104 106 105 100 9», (Ä 9,. 97 96 

86 91 99 106 1.10' 199 105 100' HM :ci4 f^6 

93 9? 9? 95 91 00 0b 03 8b 80 93 

90 97 105 109 106 102 95 92 96 100 90 

95 90 100 9Ö 9b 90 66 65 ¢7 91 95 

M ÎI 

63 

67 

89 

.¡V'T 

'Ï2 

00 

0/ 

ftb 

8.1 

P9 

92 

,% 

&6 

• 87 

9i. 

89 

90 

95 

8} 

«« 

67 

9,3 

91 

9* 

1.01. 

■g"? 

87 

a. 

92 

86 

0? 

65 

»4 

e? 

93 

,% 

86 

96 

73 

B"' 

1.CT 

</3 

P/4 

'77 

ICC 

91 

"7/ 

?:.:t 

15 



Tim V; WEM Hli'mil TEMPEHATOT (^F) 

Statlfwa Jan JWj fcr *pr Hay «Inn Jul Aug fet Hot 13¾¾ lg 

Antoian 

BALBOA HEIGHTS 

Barters 11 

aiyla 

I^îbo-BoiilaasD 

Ca laiwr 

Cofwkry 

CRISTCBAL 

Dakar 

ilrand Bassam 

Kayma 

Kiaal 

Lago* 

Llbrerllla 

Haldugurl 

Ma.ll 

lonroria 

Houdjerla 

K'Ijumot' 

Hort Itlaiin« 

Tlfljbuktai 

T«ni)l. 

Ztodw 

14 

72 

55 

59 

60 

71 

72 

76 

&t 

7** 

62 

51 

74 

72 

56 

59 

71 

60 

59 

56 

59 

55 

67 

57 

66 

51 

71 

65 

66 

64 

72 

74 

77 

63 

75 

65 

56 

77 

72 

66 

64 

74 

63 

64 

56 

63 

57 

70 

64 

58 

72' 

67 

68 

70 

73 

75 

77 

64 

77 

72 

61 

77 

73 

66 

¢5 

73 

68 

69 

58 

70 

«5 

73 

72 

73 

68 73 79 

74 74 74 

£7 £7 ¿6 

68 68 66 

73 72 70 

72 '72 71 

75 75 73 

78 77 76 

65 68 74 

75 74 74 

78 83 79 

70 78 79 

76 75 74 

72 72 70 

75 76 75 

66 66 63 

75 73 72 

73 77 77 

76 80 77 

59 61 63 

74 79 75 

72 76 79 

74 72 70 

78 78 75 

7« 7* 72 

16 

77 

74 

66 

65 

70 

71 

72 

77 

76 

72 

75 

75 

74 

68 

73 

62 

73 

75 

75 

65 

71 

77 

70 

72 

71 

77 73 66 57 **9 

2^ 74 73 73 73 

66 66 oj 65 63 

65 65 65 64 58 

■69 '69 70 67 62 

71 71, 72 72 71 

72 72 72 73 74 

76 76 75 76 77 

76 77 77 73 6? 

70 71 73 74 74 

?4 /4 ?4 69 62 

73 73 69 61 55 

73 74 74 75 75 

£9 71 71 71 72 

72' 72 70 63 57 

61 61 62 60 59 

72 72' 73 72 72 

73 74 73 68 63 

74. 75 72 64 58 

68 69 65 61 .58 

71 72 72 68 61 

75 76 73 63 55 

70 6f 69 68 66 

71 72 72 66 58 

71 71 70 65 63 

65 

73 

65 

65 

68 

72 

?4 

76 

•’O 

74 

72 

67 

75 

71 

68 

62 

73 

70 

70 

62 

69 

69 

70 

70 

70 

*,... :,.:1..::,,(::,1.....'¡B»*!....... 



rwiü VI: KEAfc Kt!.riU rH-inTftriU (inch««) 

£* ç- 4.x ^ ÍM is5 ‘M >2 &i ^ ïr 
,_ _ 2>? Stit'lona ,___ -— 

“ ■ T 01 T r T 0.6 0.6 C.J 09 0 1 0.1 I 
Araouan T o.a * 

, n, >0 #Q P j, 7,1 7..0 e,2 10 2 10,5 
31Ü» HEIOBTS 1.0 0.6 0.? 2.9 -.0 B. 

, . „ ,- o 6, 7 c ;.> •> 5 5 5 0.3 3 5 °*fi 
1.0 Î.Û 2.6 5-- -? J-/ - . " 

Bfyla 

BolxvBoula»» 

Calabar 

Ctjnakry 

CHlSTtBAL 

Dakar 

Grajxi aassa» 

Kayes 

Kldal 

Lagos 

Libreville 

Ma Idiigurl 

Mall 

Monrovia 

Ko'Tjl.'«rla 

Kianey 

•Port 'Etienne 

See a» 

lluitodktM. 

"faidl 

linder 

Zengertt 

0.2 1.6 6.5 5-2 5.6 6-5 w'3 *9 
»< 7<, a ,3 u.c „4 ij , 5 / ,.. 

70,3 

c 0 mi g. 

7 ■> 7 

U2,i 

::"2.? 

1É5-7 

ly.b 

,¾ 7 

86.. 9 

r>l 

:;ri£* 

10),7 

1.. (' 

. o.l 0.7 1.9 3.B 5.1 e-° 3 7 ° 3 0 1 

i.B 2.6 6.2 e.6 11.3 16.7 l8.7ie.H6iU6 7 3 

T 0.1 0.2 0.8 9 0.3 0,5 

J.4 1.5 1.5 - i 10.5 13.9 15.6 i5.3 H » ^5-0 or 3 n,? 

# . . f * 0.7 3-0 9.7 5.C' I-4 o-1 °-i"' 

1.7 2.3 5.5 S.0 10.9 05.0 6? ^ ?0 3 6 9'b 3V 

* 1 • 0.1 €.9 3.6 6.6 6,5 5 4 1'4 0||Î 

O.o • 0.0 * 0.2 0.2 1.0 7.3 I-’- * °;5 

!.! 1.7 -.0 5.9 10.5 W.3 >” ? •'=> -- - - 
„ , a -1 r ft i* 9 10.1 .-4.6 15'.0 

9./ 9.6 13.0 13.3 9.6 °*a C ^ 

. o.o - 0.3 1.6 2,,7 /3 67 0,i °f' üU 

0.1 T * 1.5 5-5 11.7^^- i:^> ^ 

0.1 0.1 0.3 11.7 13.0 36.1 20.6 16 6 9 2>.7 7 

* o.o o.o 0-.0 o.l 0,5- 0,9 7-.Ô 1-5 0,3 o.r - 

. ^ -. ■! 7 ¢14 3 0 0,7 * 0 
* î o.l o,0 1-3 J-* 4 ‘ ^ 

, • * o*. ¢-.2 * 0.1 o, 7 
0.1 * o.l 

* -, T £ hi 7 4= 8 “t 0.1 0 •,J * "■, 1 ® 
Ö.0 0.0 * 0.2 1.6 0.-1 

0.0 T • 0.1 0,1 O.e 2, / 2.6 13 o.l T . 

0.5 0.5 1.9 3.6 3.7 6.6 7,4 6 6 10,0 3? T’7 
0 5 . ^ J, 9 p 9 o y 0-,4 * 0,»lie 

0.1 To 0.5 7.0 0.« 6.7 7.5 5 «^ 3;'- 01 ^ 

4 J 

-K, I IJ 

'33 

L 7 

L.e 

;,4 

:6,8 

7.6 

ÄUties grei ter- than a mee but not r,ore than .OJ l«.b.- 
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Stitions 

Aríiouan 

liAlMÆ HKI'.HT*; 

IferV'-'Tatl 

Beyla 

Iîobo-Douïa5se 

Calabar 

Conakry 

CRICTCEAL 

br.kar 

Ora rid j3a.ssajB 

Kayos 

Kldal 

Lagos 

I.lVr>rvi 11« 

Kaidui^irl 

Hall 

Monrovia 

Koudjoria 

Nia» y 

Port Etlfsnn« 

S«ccm 

Tiirlaikt« 

" T«ndl 

lliKÍ«r 

TABIE VII: 

Jan Fob 

1.5 1-7 

4.8 4.8 

5.2 7-3 

1.4 2.1 

1.5 1.8 

7.6 7.2 

2.4 2.4 

5.9 5.5 

4.4 4.0 

5.2 4.B 

3.1 2.8 

1.5 l-1» 

4.5 4.7 

6.J 6.6 

0.2 0.2 

2.8 1.6 

5.2 6.1 

2.2 1.9 

1.6 1.5 

1.2 0.7 

2.2 1.4 

2.6 2.3 

0.8 1,3 

1,4 0.9 

1.6 1.9 

iffiTt« HUI.!Dl!,yS5 ( tenths of..._^3LJ£gga!Ël 

Mar Aor H-'V iffi ásl âX 5SS ?26 

1,2 0.6 1.0 1.1 1-3 i-0 i-1 °*9 

ïtec Ir 

5.0 6.3 7.6 8.0 7.6 7-7 7-7 7.7 7-6 

7.3 7-3 7-9 7*5 7.9 8.4 7-9 7-5 6.9 

2.7 4.5 4.5 5-7 5-8 6-1 6.0 4.8 3-4 

2.8 3*3 4.1 4.0 4.4 4.8 4.1 2.9 1-7 

7.5 7.1 7-2 7-1 7-4 6.» 6-0 8-? 7-7 

2.2 3-0 4.4 5.8 7.5 7.5 6.3 5.5 4.2 

5.8 6.4 7.8 7-9 8*° 7-6 7-1 7-4 7-6 

3.4 3.2 3-7 4.7 ,5-7 6.8 6.0 4.7 5-1 

5.5 5-2 6.5 5.8 5.3 7-1 7-2 4.7 6a 

2.6 2.5 4.3 4.9 5-3 3*® 6-7 ^*9 7.9 

1.7 1.4 1.4 1,7 1.6 2*3 1-7 I-1 1*1 

4.9 5.2 5.3 5.8 5.6 5.4 5.5 5-6 3-1 

6.6 6.6 7.1 7-3 7.2 ?.' 7.4 7-3 7.2 

0.3 0,4 0.5 0.4 0.5 0*6 °*6 °*3 o«2 

1.4 2.8 4.1 4.5 3-7 5-7 4.9 3-5 2.9 

3.1 3.7 3*9 7*8 7-2 6.7 5*2 

1 9 1.9 1-8 2*6 1*9 7.3 2,4 1,3 2,1 

1.8 2.8 '3.2 3.4 4.1 5.1 3-« 2,6 1.5 

0,7 0.8 1,0 0.8 0*9 0.9 0*9 1-i l*2 

2.2 7.1 3.7 3-5 **0 5*3 4.4 2,8 1.8 

2.4 2.4 2.8 3*2 3*5 4.0 3-3 2.7 2.? 

1.9 3.4 5*2 5-6 6.6 6.9 6.9 4.1 2.0 

0.9 1-9 1-5 2.0 2.6 3*3 246 1.4 0*8 

3.1 4.8 5.3 6.1 7*3 7-2 6.0 4.0 2.4 

1-5 

6.3 

4.2 

2.2 

1.2 

7.2 

2.7 

6.8 

5-1 

6 3 

3*1 

1.8 

4.9 

6.8 

0.2 

2.7 

4.3 

?*0 

1.4 

1.6 

2.1 

2.7 

1.0 

0.8 

1-3 

1.3 

6.8 

7-1 

4.1 

3-1 

7.6 

4.5 

7.0 

4.7 

5-6 

3.8 

1.6 

5-2 

7.0 

3-5 

6.1 

2.0 

«9 «1 A.#/ 

1.0 

3.0 

2.9 

3-8 

1.7 

.4.3 



Jrnn »b £l-r- 

53 50 37 31 

róis Kia:. .¾ 

Sl-iiUi-ra 

Iracuao 

PAIRA K::iÆTS 7ß 

Poiírt^ratl 

5»yla 

-otw-liculasM 

Cilafcar 

Conakry 

C3I.~'lBîi 

Dakar 

Crareí Bassaa 

Cay«s 

Kidal" 

laço» 

Eaitiicuri 

E-ïli 

Kcuwia 

Mci:al>ria 

Klaisey 

Port Eti.«* 

Smfjcm 

tijènk*» 

■y.ilit 

2inrt«r 

I "Ä 

’rmjA 

D.-C 7r 

-54 35 40 5?- 

Q. PI 62 82 

75 76 73 73 

78 77 77 7? 

64 C6 72 73 

84 85 83 80 

30 24 25 ?i* 

74 76 77 7t 

65 66 t/, -¾ 

y* 31 28 32 

50 39 39 31 

80 64 64 6¾ 

43 45 4? 41 

29 29 25 30 

61 65 73 97 

2ß. í7 3*6 33 

26 22 18 17 

2fi 30 44 Ö. 

23 22 23 'i® 

'3® :40 SI ® 

Ko. tl»t» wirallaM® 



Station 

Araouan 

TAM IX: HRMI MIKP SPBD (ar>h) 

Jan Fab War Apr Way Jnn Jnl ,1¾ Sap Oct Isï ^ic.. & 

2.4 3.4 3.2 3.1 3.7 4.2 4.2 4.8 3.8 4.2 3.4 5-5 

miitoA HEIGHTS 6.8 10.1 10.3 8.8 6.1 5.4 5.9 5-9 3.6 6.3 3.8 6.4 

3-rl^r*tl • ----- 

3.8 

7.1 

Bayla* 

Bobo-Doula saa 

Calabar 

Conakry 

CRISTOBAL 

Dakar 

Grand Bassan 

Kayaa 

tidal 

Lagoa 

Librwllla* 

Kaldngurl 

Wall 

Konrorla* 

Houdjerla* 

Niamy 

Port Btlaitn« 

S«goa* 

Timbuktu 

Tendí* 

Zindmr 

Zangara* - 
*No data aaallabla 

1.6 - 1.6 3.8 3.6 3.6 2.4 1.4 1.4 0.8 0.0 0.0 

9.1 13.7 14.8 12.6 12.6 12.1 12.6 11.6 10.6 n.l 10.1 10.6 

5.7 6.5 6.2 6.8 6.8 6.6 6.7 6.4 5-2 4.5 3.5 3-7 

14.1 14.8 14.8 12.5 8.0 6.6 8.3 7-9 6.1 6.6 8.0 11.8 

8.2 9.6 10.6 10.0 9.3 5;6 5.0 5-4 5.2 5 3 7.8 6.6 

5.4 6.0 6.8 6.8 6.4 5.6 6.2 4.9 4.0 5.0 5-2 6.0 

2.2 2.4 2.8 2.9 4.2 4.4 4.0 3.2 2.6 2.1’ 2.0 2.0 

2.0 2.0 5.0 4.0 fc.o 5.0 5.0 2.0 2.0 2.0 2.0 1.0 

2.4 5.2 6.4 5.5 3.9 4.7 8.6 9.9 8.0 4a 4.0 2.8 

11.6 

5-7 

9-9 

7.6 

5-7 

2.9 

3.0 

5-4 

9.0 9.9 10.1 9.5 8.2 6.8 6.6 6.1 5-5 5-5 8.4 8.4 7.8 

3.7 2.7 3.6 2.4 3.0 2.8 ia 2.4 1.2 2.9 7.2 2.6 2.6 

10.0 8.0 10.0 11.0 14.0 12.0 12.0 9.0 8.0 6.0 6.0 9.0 

13.8 13.0 38.0 17.6 18.8 20a 18.2 15.6 16.4 13.3 33-6 30.0 

4.0 4.3 4.6 4.2 4.2 4.7 5.2 5-3 4.6 4.3 4,2 4.4 

6.7 5.8 4.5 4.8 5.4 5.0 4.7 3-5 3-2 3*0 3-4 4.6 

9-6 

15-8 

4-5 

4-6 

„ ¢, '.jÜ'NH'ÜÉl'., .: .. lüiiiilli N !Í!!l#iiiii¡¡¡!¡ilÍMÉi lite ii'llip1" •i'liiüiii“ 



B. nmoEniig 
AcVer".--n, Sdl,.-.r>i A., TV.« Cl .. f C^i*' •>; A';¿_ .tr«>çh 

Ki\:~ ‘ -i-r, Afri£». '■•»••ri''.'") ’■ ii'f' ton ill*! Jt 
îvi'i'ircaafnial Troiaction Hts-arch I>iYisixn, iVfcK Cent«r, 
Katick, Hass.) 

Chanbers, J, T., P. C. Dairyayls. «»ni H, Jo*n*3>. •>?* Trc^'ics- 
Llr.its and Chiract^rlsUc s. Technical iî^-crt ËP-6), Hq. 
-JCHü C«miand, K»tickt Kass.. St*;t, i957- 

Fitzgerald, Halter. Africa. £, P. Hat*«» Kcw Tcrn 1*>42. 

Hydrographie Cffice, B. S. Dep*., of tr^; Kavy Xara 1 Air P11 ots:. 
la* Africa a«l West Cer.tral Africa, S^ilexer»*.s 3 and C, 
H. C. Ko. 260 and 2¿í Washingtc-r. D. C... 1Ç«*). 

SMsselhack, «llhel*. IGiaakaTte van K.taerw; wrd len Sarhtorgebleten. 
Sonderdruck aus Mitteilungen aer Srun')« Dettsd'wr Koicmalwirt- 
schaftlicher lînternennims. 5 Band 3erl:*i., '19^?. 

Services K.étéorolçgiqu* de la France D:C\i*Te Mer. Annales des 
Services Met., de la F.D-C.K. 7e!, 1. Ten it cires Praacalses de 
liAfncue Molr. Ans 1951. ;56. 

Thomthwalie. C. W. The Clir.»tes qf lirr~.h A^nta. Geogra;Mcal 
Revi eu. Vol. 21, Pp, 633-6.¾ * 

Heatîier r-ire**Ji C. S. Dept, of CccMer:e, Index :f Climatic Pata 
(■anuscript). Washington. D, C, ino dateT. 

Weiter. !.. Moyennes. Meisen* o du Servi,*: e Ke* eor ni 11* Ko. 7Ar 
Serv. Met. Haut Cours.sanat de 1 Afrique Fr an* aise. I?*!. 

_ ___* Ç?î 1 "*J J?? 3. ,^'îï!1 ■ Me*'v- c 1 ': S«'i'vi e - 
Meteore log icpie Ko. ?C. Serv. Me* - Hit" 1 :,-1 de 
l'Africue Française, 1>*2. 

•ilegr. S, C.. A, V, Dvid and 1. V Shu-nher s. H.-.v i,r crjne-! * a l Randtsoolt 
of Fer*. Sherman and Fer* âulicr Fa: arn Ci-.1,. ¿ofie. Technlcsl 
Rej»rt ^-.17,,, Hq. AMÂtD Carimna. La' i::k ■ K,» 5s-, 1*1'ly 1955. 
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9» *cknowI*dg«mt» 

Th© final napa w®r© draft«! and prlntad at tha Watanny» 
K:xj:©rlm«nt Station, 0. S» Amor Ccrp© of Sneinoora, Vlckalmrg, 
Hlaalsslppl, fron fair ateota preparad by th© aatbor» 

10,. fepa 

Figure 
3 ïfc»n tonperature, warnest nontb 

- 4 Mean dally aaxijnai tenperatnr«, warnest nontb 

,5 Hean teeperatur©. coldest nmth 

6 Hean daily ninlnun tesptratore, coMest nontb 

7 Hean daily teaperatur* rai^o,' warnest nontb 

B Mean annual precipitation 

'9 Haan precipitation, wettast nontb 

10 lubber of wet nonti» 

11 'Relativ© hunidity, driest nontb 

12 Mean cloudiness, wettest nontb 

13 H'jtan wind, speed, wettest 'nontb 

lb Coqxwite of analogous areas - Balboa Heights 

15 Composite of analogous anas ~ Cristbfanl 
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HEADQUARTERS 

OUAATfWMASTEH RESEARCH 6 ENGINEERING COMMAND, US ARMY 
orrtcc or tmc comm^noiw ocmcnai. 

KATICK. I*A9»ACMU»*TT* 

Major G«n«ral Andrew T, McNeaam 
Th« Quârtenaeter Gene rei 
Ws« hing toa 25, D.C. 

Sear General McManiurai 

Thle report, “Analog# of Canal Zone CIlost« ln West Central 

Africa”, la the fourth of a aarlea of studies comparing the 

cllaatae of tropical areas with the climate of the Canal Zone. 

Tha report presents Informât loi for military planner# end 

test person’’el on the extent to which the climates of Balboa 

Heights and Cristóbal In the Canal Zone resemble those of West 

Central Africa. Thus it suggests the applicability to other 

tropical regions of the results of clothing and equipa*nt tests 

conducted In tha Canal Zone. 

Sincerely yours. 

C. G. CALUMA! 
Major General, USA 
Cosaandliv 

1 Inel 
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