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CONTINENTALITY A N D  TEMPERATURE. 

By C. E. P. BROOKS. 
(Abstrdcted from Qinrt. Jour. Roral Mereoroloyicfl Soc., April. 1917, pp. 159-174: mid 

October, 1Y18, pp. 63-2iO.j 

The problem of deterniiiiino the power aiid influence 
of the geographical changes o f  the earth on teniperittiire 
has been ap roachecl by the niatheniatic.al nietliod of 

tigation lies between the 1at.itudes 40' and GO' north, 
and tlie western coast of Europe east to longitude 90' 
east. Tlie stations, 56 in number, were given their 
proper coordinates of height,, continentality, and radi- 
ation receired. C!ontineiitality refers to the en*entages 

at the stution. These inensures are termed C:, Ci,,. i:,, 
respectively, the subscript,s giving the radius of the 
circ.les in degrees.. By hnnlly determining the partial 
c,orrelntioii c oeflicients between t.hc variahles, conti- 
nent.ali by, height, and mdintion, on the one hand, ancl 
tenipera.ture on the other, t,he following c onclusions 

partial corre f ation. The region selected for this in-res- 

of land and water area inside concentric circ f es centered 

- 
v;erii rea!*hed: 

First. L?!ji.ct of' 7rrbiyhf.-Two stations in snnie latitude 
and 11:ivina tlie mine c-ontinent.alit.v roeffivients. but clif- 
fering in zltitude bjr 100 meters, '&oulcl dift'er in their 
niem teni ernture by 0.61OC. in Janua.ry and 0.45OC. 
in July. hiese figures are quite within the limits of 
the obserred values. 

Second. Efxt qf' iurd~ia.fion~.-'hvo stations a t  the same 
d ti tude and having equal 1: on tinen t ali ty c oeEc*ien ts but 
differing in lat,itude by 20' should differ by 19.2' C. in 
January and 7 . l 0  C!. in July, tlie more southerly being 
the wtirnier in each mse. 

Third. &$id of' co,I,t.ST,e,1.1~,Z.i~~/.-E~pressing the con- 
tinentality coefficient in terms of degrees (C.) per square 
kilometer, we find : 

I- I--+-- 
January ............................................ - 21 
Jiily ................................................ 

Fourth. It appears tha.t wit.li continent,ality 0, i. e., R 
station entirely surrounded by sea for a t  least 2.0' the 
basal temperature (effect, of sun's heat not inchided) for 
January is 2S4.9' A., nnd for July 227' A. Where con- 
tiiient.ality is 50, basal tein erature is 869.1' A. for Jan- 

100, i. e., no wat.er wit,liin 20' radius, t,he temperatures for 
January and July are,-respectively, 253.3' A. ancl23Y.7'A. 

These figures signify that,. apart from radiation from the sun and sky, 
the difference, heat received- heat. ~ v e n  away. is very miich great,cr 
(algehraically ) in wint.er than in siininier. This heat transference takes 
place prt.ly as actual radiation to the sky, and partly by the agency of 
the mind and convectional current.s.. 

An attempt to cliscuss t.he t.eniperabures changes in dif- 
ferent geological ages was made, and t.he period chosen 
was t.he Litorna time "when t,he Baltic was larger and 
more salt t$an now-, and when tlie Scandhiavian countries 
had a warnier am1 more temperate climate, as shown by 
the distribubion of aiiimnls and plants at that peroid." 
Upon reconstructing. a inap to conform with the probable 
distribution of land in that eriod, it was found that cer- 

wit.h the result that t,here was little or no change of 
temperature as a result. The conclusion was, not that 
the temperature distribution of t,hat age did not differ 
from the present, but that the equations employed in 

uary aiid 832.9' A. for Ju 2; y. Where continentality is 

taiii of the coutinentdity P actors balanced each o t.her, 

olhining present values were ood only when applied to 
the present land and sea distri B ution of Europe. Hence, 
new equat,ioiis were formed which resulted in showing 
t,hat t.lie Janunry teniperatures over the northern Baltic 
esceerlecl t$e present by 3': south of that point the tern- 
peratures decreased unt.il northern Germany was sliwhtly 
colder than nt present.. 'I?iis is shown to a p e  witK the 
o inions of t,he most eniineiit authorities, antl emphasizes 

suficient, wit,hout any astronomical considerations, to 
account for changes of clininbe in long periods. 

In siininmriziiq t,he rFsult,s of the investigation, I may confidently 
say th8.t the niet,hod of p"rtia1 correlat,ioii in connection with land and 
sei tliatribution is a yowcrful tool in the hands of clinntologists and 
geologists, but it is a tool of B very technicnl wture, and expert.ness in 
it,s use can only be gained by prwtice. 

The second paper is a more elahorat,e t,restnieiit of the 
efTec.t of c.ontiuent.alit~y on temperature, and takes up the 
effect of 1at.itude. This point was neglected in the first 
paper hccause of t$e smull region of the eart,h's surface 
eniployecl in t.he cliscussion; but here the whole world is 
considered, and, obviously, the effect of lntit,ucle is an 
important fnct,or. In  t$is investigation, the average 
iiienii t.emperat,ure in January and July rl.t each point of 
int.eisectioii of  two 10' coordinates were obt.ainec1, aiid 
t.hen these d u e s  were compared with t,lie >ercentage of 
land within a loo circle around the point o / intersection. 
Land t.o the east and west of each point, as well as ic.e, 
was esprmsrd in percenttlge, and each point was treat.ed 
hy the niethorl of partial correlation for effect of lmd to 
thc west, supposing la,ncl to tlie cast,, ani1 ice, constant; 
thcn, t.he cfr'ect of land to the east., with land to t.he west, 
and ice, constnub, nud the effect. of the ice supposing land 
to the enst antl west const,ant. The temperature was 
obtained by this formula: !I'emperature = bnsal tenipera- 
ture + ice coefficient x percentage of ice + land west 
coeflicient >: percentnge of lniicl west + land east coeffi- 
cicnt x percentage of h i d  east. 

The foIlowiiv inteip-etntion of the results from a geo- 
grnpliical st.an$oint is obtaiiiecl : 

1. I n  winter the effect of land to t.he west is always to 
lower teniperat,ure. This holds in every case escept at  
100 south nnd zoo south. 

3. I n  winte,r, t,he e,fifcct of: laiicl to the east is almost 
negligible. The only important esception to this rule is 
70" nortli, which may be considered as coming wit.liin a 
belt of polar east winds. 

3. In suiiinier, the gcncmnl effect of land diether to 
east, or west is to raise teniperature, but the effect is 
nowliere nnyt$ing like so marked as the 0pposit.e effect 
in winber. 

In discussiiig tlie influence of t,he clist,ribution of inso- 
lnt,ion it is int,erest,iiig t,o 1iot.e that while the water hemi- 
spliere reaches it,s masimuni ci+lculated teniperature in 
1at.itude loo south, t,he land hemisphere has its niiisiinum 
at 30" south. The niasiniuni of heat received in January 
occu1s at about 3 3 O  south. The thermal equator is thus 
much less mobile over the ocean than over t.he land. 

Tile grtic,ial periods are discussed, leadiii to the follow- 
ing generalizat.ion: "Over the earth as a w !fl ole the glacial 
perioi1 \\'% due not alone t.o fall of temperature or to in- 
creased snowfall, but to both, the former being pre- 
doniinaiit in high li+t,itudes and decreasing toyard t,lie 
Tropics Ivliere it vanished, and the latter increasing froni 
a sninll but effective part near the poles until in the 
Tro ics it was t,he sole cause." The theory of cliniatic 
ero P ution is out.lined on t.he basis of rise ancl fall of the 
earth's crust, under t,he weight of t,he ice sheet. The 

t. P ie fact t.hat chmges of continentality are entirely 
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r i ~ e  of t.he enrtli causing a lowering of tenipeTature with 
the consequent fornintmn of glaciers, the welght of the 
ice sheet, in turn cnusing t.he crust to sink back, raising t.lie 
tc-mper:+ure and melting the ice. This is traced t,hrough 
four l>eriods, the niasiriiuni rise of la~!d in each permd 
being less t.1inn in the >recedina. Thus It  is denmnstrnt.ed 
thnt t.he ‘climrtt.es of t. i ’  e worlc f a.re the result of geograpli- 
icnl conilit,ions of t.he world, ” nnd i‘ t,hnt wit,liin certain 
liniit,s climnt.ic and geographic c.onditions resc,t, one on 
anot.her t.cr prorluce continuous t,hough very slow changes 
in I>oth.”-C’. L. X .  

PERIODICITY O F  WINTER TEMP!XATURES IN WESTERN 
EUROPE. 

Ey C. EASTUN. 
[Reprinted from Prienre .\bstracts, Sect. A, F e l t  20, 191s. 0313.1 

A11 nvailnblc data are collcctetl &id carefully sifted, 
reeports of escq>tiondly mild winters being used in addi- 

tion to those of severe ones. Each abnormal winter is 
given a cosficient of temperature ranging between +5 
and -5, t l ~ e  roniaining wint,ers being marked zero. The 
series cove:s 1,157 years. The data are investigated with 
a view to cleteiiiiining periodicities. An S9-year period 
is t,racod and it is further found that in the past 65 years, 
for which relinble t,liermonie tric observations are and- 
able, the t r m  >c?mturo sequence of this S9-year period can 

reality. The chief features of the fluctuat,ion are t.hat in 
thn first qnarter of t,he S9 years cold w-intew prevail and 
in the last quarter warm ones. A sine wave of 444r years 
scenis to bo an ini ortant part of the 89- ear fluctuation. 

to. be of some msis t.sncs in 1ong;range forecasting. .No 
evidence is found of a gradually increasing or decreasing 
frcquency of severe winters in historical t.inies.a-J. 8. 
D.i[nes.] 

be clearly fo I lowed, t.lius affording confirmation of its 

It is considered t. R u t  t,he results are su d ciently definite 

~ - - - -  
2 See also review in Geogr. Rev., 1916,4 : 396. ~~~ ~ 

1 Physi!;alisdie Zeilschrill, June 1, 191& 19 : 234 -237. 

B I B LI 0 GRAPHY . 
RECENT ADDITIONS TO T H E  WEATHER BUREAU 

LIBRARY. 
C. FITZHUOH TALM.4N. Frofessor in  Chnrge of Library. 

The following ham been selected from among the tit,les 
of books recent.ly received as repivseiithg t,liosn most 
lilrely to be useful to Rent.liel: Bureau officials in their 
meteorological work and studies : 
Bavaria. Meteorologische Centralstation. 

Deutsches meteorologisches Jahrbuch fiir 1914-15. Jahrgang 
36-37. Miinchen. 191G-19. 2v. charta (part. fold.) tables. 
33 cni. 

Cienfuegos. Colegio ‘‘ Nstra. Snra. de Montserrat.” Observatorio. 
Andes. No. S. Obssrvaciones meteorolGgicas de 1918. Habuna. 

1919. tables. 32) cm. 

Re ort for the year 191s. Colombo. 1919. 2 p. l., 51520 p. 
cylarts (part. fold.) tables. 33) cm. (Reprinted from the 
Ceylnn blue book for 1915.) 

Colombo. Observatory. 

Dorno, C[arl Wilhelm Max]. 
Welchen Nutzen bringen die Polarisstinnsl,eobnc.htungen der 

atruosplilrischen ilptjk. hIeteorologie, Cieopliysik und Ast.rcl- 
nomie? charts (part. fold.) 233 cm. (In Ivlittnilungen der 
Vereinigung von Freunden der A4strononiie und k a ~ m i d i e n  
Physik, Berlin. 29 Jahrg. Heft 6/7. Sept. 1919. p. 71-SG.) 

Easton, C[ornelis]. 
Periodicity of winter temperittures in we&m Europe, since A. D. 

760. Amsterdam, [1917,]. cover-title. 16 p. fdd.  rhart. 5 
tnbles. ”3 cm. (R.eprinted from Proceedings. Vnl. 20. 
No. 5. h. Akademie van wet.enscha )pen te  -Amsterclani ) 
[Reviews: Geogr. Rev., 1917,4: 395; a n a  this page, above.1 

Ellis, Arthur J. 
Geology and round watow of the western part of San Diego county, 

California.%v A. J. Ellis and.0. H. Lee . . . Washington. 1919. 
321 p. pfatk. maps (part. fold.) charta (part. fdd.)  tables. 
d i a p .  (part. fold.) 23) cm. At head of title: Department of 
theintenor. U. S. Geological survey. Water-sup dy paper 446. 
“Publications consiilted,” p. 288-290. [Includes extensive 
data of precipitation and evaporation, large y from non-Weather 
Bureau stations.] 

medias en el zenit de Barcelona. 
Con la colaboraci6n de D. 8. Campo Cunchillos. Barcelona. 
1919. 11 p. charts. tables. 293 cm. At head of title: 
Memorias de la Real academia de ciencias y a r k s  de Barcelona. 
Tercera 6poca. Vol. 15. Ntini. 8. 

Fontser€ [y Riba], Eduardo. 
Mwimiento de  las nubes altaa 

Great Britain. Meteorological ofice. 
Codex of resolutiuns adoptcd at International nieteorolo~ical 

meetings. Supplement srimn)arising the resolutions ado ted by  
the Internatimal nieteornllgical committee meetings Reld in  
Rwlin, 1910, and Rcmie, 1913. London. 1919. 12 l., 25 cm. 
bf. 0. No. 400. 

Profwsinnal notes no. 4-7. London. 1919. 4v. charts. tables. 
24& cm. hl. (Cl. ?3”d-g. Contents: (4 Upper air temperatures 
at Martlesham Henth, Feb. 1917 to Jan. 191S, by W. 17. Stncey. 
(5) On the use of the normal curve of errors in clilasifying nbserva- 
tivns in  nietenroltgy, by E. H. Chapman. (6) The variation of 
wind vslncity with height, by  E. H Chapman. (7) The climate 
of north-west Russia. [See abstracts, MONTHLY WEATHER 
REVIEW, Aug., 1919, 47 : 572.1 

Great Britain. Meteorological Ofice. Advisory committee on atmos- 

Report on observatims in the year 1917-1s. Forming the 4th 
re ort of the cnniniittee for the investigatilm of atniospheric 
pchtirm. L o n d ~ m  [l919J 33 p illus. tables. charta. 29 
cni . 

pheric pollution. 

Grover, Nathan C[lifford]. 
Surface water supply of Hawaii, Julv 1,1817 to June 30,191s. . . . 

Washi~igton. 2919.. 173.p. tables. 23 cm. A t  head of title: 
Department of the ~nterior. U. 8. Gecllogical survey. Water- 
supply paper 485. [Rainfall, p. 163-167.1 

Report, 1915. Washington. 1919. G 1  p. plates. tables. 233 
cni. [Meteornlogical ol>servations, Julv, 1917-June, 1915, incl. 
O~~sc-ri~ations a w e  taken in  Gusni during tIie fiscal years 1912- 
1914 nnd recommenced on July 1, 1917.1 

Guam. Agricultural experiment station. 

Guernsey. Meteorological station. 
Observations rncteorologiques, 1918. Guernsey. 1919. 20. p. 

tahlw. 26 em. 
Hartman, C. M. A. 

Het klimaat van Nederland. B. Luchttemperatur. Utrecht. 
3915. 104 p. tables. 243 cm. A t  head (it title: K. Neder- 
landsch meteorologisrh instituut. no. 103. Mededeelingen en 
verhandelingen 24. In  Dutch and French. 

International catalogue of scientific literature. 
14th Annual issue. F. Meteorologyl including terrestrial mag- 

net im.  London. 1919. vjii, 181 p. 21+ cni. 
Jinsen. Meteorological observatory. 

Annual report of the meteorological observatory of the Government- 
general of Chosen for the year 1917. Jinsen. 1919. 4 p. l., 
134 p. fold. map. tables. 303 cm. Final leaf in Japanese. 


