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In accordance with custom, a rather full ahstract of the material
contained in WeATHER REviEw SuppLEMENT No. 23 is herein pre-
gented. Those who may have a special interest in the subject and
desire to obtain the full report can do so free of charge by applying to
the Chief of Weather Bureau while the Bureau's supply lasts.  After
that supply is exhausted application should be made to the Superin-
tendent of Documents, Washington, D.C. The price of the Supplement
is 25¢.—Editor.

The Republic of Mexico, although it lies mostly in the
Tropics, is characterized by great diversity of climate
ranging from tropical heat in the lowlands to near
freezing temperatures in the cold season on the elevated
plains of the interior. o

In general there are three great thermal divisions—

(1) The hot zone (zona calida), which parallels the
coast and includes the Isthmus of Tehuantepee, the
States of Tabasco, Campeche, and the peninsula of
Yucatan; it has a mean temperature of 22.5° C. (72.5°

(2) The temperate zone (zona templada) comlprises a
large area that stretches from the northern plains to
the arable lands of the interior and southern regions as
far as Puebla and Oaxaca. In Chiapas there is also a
temperate zone which must extend into the Republic of
Guatamala. The mean annual temperature of this zone
is between 15° and 22.5° C. (59.0°-72.5° I\.).

The third zone, much smaller than those already noted,
is confined to the most elevated regions and is therefore
not a continuous area but is found in separate districts,
or islands, coextensive with the higher elevations of the
interior; for example, one such district may be found
between the States of Zacatecas and San Luis; another
and much larger comprises the valleys or depressions in
the surface of the great plateau of Mexico; these are
Toluca, Tula, Pachuca, Chignahuapan, and the large
valley that includes the whole of the State of Tlaxcala
and part of Puebla, and yet another in the elevated
regions of Chiapas. '

igure 1 shows the location of the stations used in this )

discussion and Figure 2 presents the outlines of the three
great thermal divisions of the Republic.

In Table No. 1 is presented the geographic coordinates
and the elevations of the stations shown in Fig. 1. The
arrangement is alphabetical by States; the arrangement
of the tables of temperature data is alphabetical.

TaBLE No. 1.—States and stations arranged alphabetically.

West
North |longitude| Eleva-
States and stations. latitude. | (Green- | tion.
wlich).
Chiepas. . - Melers.
Comlfan. . ...c.ccimiimaiaranieieiicecacacnacranananns 16.2 9.1 1,635
San Cristobal.. . 16.7 92,6 2,118
Tapachula........ . 14.9 92,3 187
Tuxtla Gutierrez. . - 16.6 93.1 536
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TasLE No. 1.—States and stations arranged alphabetically—Continued.

‘West
States and stations. la?gi(t’.ll;?e l?agr‘:e“lﬂ" %}:n“'
wich).
Chihuahua. - . Meters.
Chihuaha. . occceciiiaaieiaaccaamcsseccaransmcanannn 28.6 106.1 1,423
JUATEZ Lu o e oo eememeeievansennsnassnsanneancanaanasaneas 3.7 108.5 1,134
[0 17T Y. NI 29.6 1044 800
PaITal. . cceeuececscacacaaencacacascaaacasanssannancnse 26.9 106.0 1,730
Piedras Negras......cceeacmanccasconncacaraosacancans 28.7 100. 5 221
Saltillo......... 25.4 101.0 1,608
Sierra Mojada. . 27.3 103.7 1,528
TOIT@ON .. e nceesecsascssascnacsanncssasssannaarssanans 25.8 103.4 , 138
[03) 18T Y 19.2 108.7 507 »
Manzanlllo. .c..eeciiiiiiieiieioniieeerracrree e 19.0 104.3 4
Durango
DUFANEO0. cecervencrenncsaanncnnsncsancnosanssnnmnsaanan 24.0 104.6 1,903
Federal District.
MexXiCO...cauueecneancccessccncsannonncacercncnscasmsnn- 19.4 08.1 2,259
Guanajualo
GUANAJUALO. . e e evnnecececrnaerasrasnansansasennossenans 21.0 101.3 2,037
................................................... 21.1 101.8 1,800
Huejutla. ... 21.1 98.4 316
Pachuca.... 20.1 98.7 2,436
Zacualtipan. 20.5 98.6 2,024
ABUANIICO. oo eeeieaiianenaeccasasacnnnasnncacsneaes 20.8 103.9 1,325
utlan...... 10.5 104.5 1,008
Colotlan 22,6 103.6 1,683
Guadalajara. 20.7 103.4 1,558
Guzman!l... 19.6 103.5 1,529
La Barca.... 20,3 1025 1,532
Lagos..... 2L.4 101.9 , 8712
Mascota 20.4 104.7 1,238
Teocaltiche. 21,2 102.3 1,724
Tolnca...... 19.3 99.7 2,876
Valle A6 Bravo....ceeceavceecnacacmcesscsncanannasanans 19.2 100.0 1,825
Michoacan.
Morelda (Ohservatorio)......cococcenemnncccencecanaane 19.7 101.1 1,925
Morelia (Seminario)...cccemenericccacennsnasancencnans 19.7 101.1 1,933
Morelos '
CUEINAVACH. cosunemacmansoscnranncncccasanssessannasses 18.9 99,2 1,540
Nayarit.
b0 3 L 21.8 105.0 030
Nuevo Leon.
LAMPAZOS. covneanrnmnsarsecsnsnrecancosenacrsanananssn 2.0 100.5 317
MoDteIrey. oo aeeremenncaneacacarccmscaracacnsecsancsnn 26.7 100.3 533
Oaraca.
OAXACH. ccccecnncrianaccecesonascnrascncanmonasncansanns 17.1 6.7 1,503
Pochutla. .. .cccveanaeomaaciieicocincananaces 15.7 9. 5 165
Sallna Cruz... 16,2 95.2
Silacayoapan..cccvecararercaransasecasanane 17.5 08.2 1,835
Tuxtepec..... 18.1 96, 1 285
Puebla.
Ch!%t)mhuspan ......................................... 19.9 98.0 2,270
PUEDIB...cccusesrarecnenresucnseconcncscsnncasaanaancs 19.0 98.1 2,150
Queretaro
QUETEtAr0.....ceveuremruneranesencaamcassacscsenasacens 20.0 100.3 1,843
Quintana Roo.
Isla Mujeres. ... ...ccemeaoeiniuiecisocarcnccnccannane 21.1 80.7 0
Vigla Chico... 19.8 87.6 0
XKalaK. .o eniiiiiiiiieniceiarercaaneerreccansecanaas 18.2 87.8 0

18tation listed in tables with “C’’ ( Ciudad, City) prefixed.
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TaBLe No. 1.—States and stations arranged alphabetically—Continued. .
North |1 Westae El
or' ongitude eva~
States and stations. latitude. | ( Ofeen | tion.
wich),
San Luls Potosi. . o Melers.
San Luis Potosl.............. Ry 22,2 101.0 1,887
107.3 53
108.7 102
106. 4 78
110.9 9
110.9 218
92.9 22
28.1 30
98.0 24
90.1 32
98,2 2,240
26.9 1,309
96.1 12
89.0 16
90.5 12
80.8 22
88.9 36
90.0 15
88.2 22
Zacatecas, Bufa....ceeiiiiiinincietasiiaatcecnccannes 22.6 102.6 2,611
Zacatecas, InStituto..uceveceercnccemscarccanccnencnnnen 22.6 102.6 2,443

1 Station listed in tables with ¢ C” ( Ciudad, City) prefixed.

The observations.—The Mexican meteorological service
has maintained two series of temperature observations,
one at the hours of 7 a.m., 2 and 9 p. m., mean local time,
the other at 8§ a. m. and 8 p. m., 75th meridian time. In
order that the series used in the discussion might be com-
parable the records were reduced to the epoch 1901-1910.

The method of reduction is best explained by an ex-
ample as given in Table 2 below. The station used is
Morelia (Seminario), and the observations ended in 1907;
the object is to reduce them to the epoch 1901-1910.

TanLE 2.—Reduction of temperature to the epoch 1901-1910.

{Morelia (Seminario), Michoacan. month of March. Mean temperature, 16.5° C.; observa-
tions at 7a. m.,2 p. m., 9 p. m. Figures without sign are positive.)

. e 12ey

Differences. & |23 B

Comparative : EEA MRS

stations. [ £E|S&| 2

1901 | 1902 | 1903 1904]1905 1908 | 1907 1908'1909|1910 ﬁ Eg é

o3

Quadalajara....... —1.4 —2.5 19.3] 16.R
Guanajuato —0.9 —1.6) 18.3] 16.7
Leon.. —0.7 —1.7] 18,71 17.0
Querets —0. 6 —1.3 17.8{ 18.5
Toluea.. 4.0 4,2 12.4| 16.8

Reduced temperature, 16.7° C.

Thus it is seen the reduced temperature for this sta-
tion is 16.7 C., which corresponds to the mean for the
epoch 1901-1910.

In the Observatoria Central de Mexico reductions have
been made as above of all of the observations of the
meteorological service separately for 8 a. m. and
8 p. m., 75th meridian time, and also for the series,
7a.m.2p m.9p.m

3
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In referring to the different series the following sim-
plified notation will be used henceforth throughout this
discussion:

System 7a.m. 42 pém. +9pm. 7,2,9
System 7a3.m.43 p-sm-+1_1 pm. 7,3,11
System 8_3.__1#}')_!} ................................... 8,8
System ma.ximum—;-minimum ........................... max., min,

The custom has been to use as daily means of temper-
ature the average values derived from the system 7, 2, 9;
max., min., or even that of 8, 8; which latter falls far
short of giving the accuracy demanded in monthly and
annual values. The corrections that recent studies have
revealed may exceed 1.5° C. in not a few cases, as will be
shown later.

Hourly témperature records.—Hourly records of tem-
perature are available for the City of Mexico only; using
these to obtain a correction to reduce to the mean of 24
hourly observations the following corrections are found
for the annual means:

For7,2, 9. ciiieiiaeiieiiacceceeanencsnnccnaaranns . —0.34°C.
max.and min....oc.ooiiiiiiiiiisiiaieae e ieiaeaaas R -~0.74
By B e eeeeeeeeeeeeeeaatancanananaaaaanan +1.16

This subject, however, will be fully discussed in Part
III. For the present it suffices to say that the means of
the 7, 2, 9 system approach most nearly to those deduced
from 24-hourly observations. These unreduced means,
especially those of the 7, 2, 9 system, serve to illustrate
in a general way many phases of temperature distribu-
tion.

In Table 3 will be found the monthly and annual means
reduced to the epoch 1901-1910 for the separate hours of
8 a. m. and 8 p. m., 75th meridian time, the means of
the combination S+8+2 and of 7+2+49/3. The ar-
rangement of the table is alphabetical by stations; and
the geographical coordinates and elevation will be found
in Table 1.

From the data of Tables 3 and 4 a series of charts have
been prepared to show, first, the month to month varia-
tion in the monthly means, and, second, the monthly
surface isotherms.

TaBLE 3.—Monthly and annuil me&n temperatures (°C.) reduced to the
epoch 1901-1910.

5 | l Bl .|E|%
ey . 5 2 |
] % be |z 8 ] E % g18/|8%
515 5|55 |8|2/%|5|2|28l|l8]8
g2 |< |2 |8 |8 <|a|0 |z |Q|<
Ahualulro: l
Sa.m...... 9.9 10.-I| 12.1j 14.70 18. 1} 19.2| 18.7; 18.4| 18.1] 16.7| 12.9 10.7( 15.0
Sp.m...... 20.31 21.8 24.6! 27.2' 27.9| 26.2! 25.0 24.2) 24.0! 23.8 22.1, 20.0| 23.9
15.1] 16.1; 18.4] 21.4 23.0| 22.7| 21.8' 21.3; 2L.0| 20.2| 17.4) 15.4] 19.5
16.3] 17.3 19.7 22.4| 24.0] 23.2: 22.4' 22.0| 21.9| 21.0| 18.1] 16.4| 20.4
| 13.7] 15,00 17.2] 19.3| 20.9] 21.9] 22.8| 19.9| 19.6( 18.6] 15.6] 14.0| 18.0
.| 21.2] 21.6) 23.7) 25.6 26.€) 26.9) 25.2| 23.6| 23.3( 23.1f 22.0} 2.2 23.7
R | 17.4] 18.3; 20.5) 224 23.8) 24.4 23.0| 21.8) 21.4| 20.8| 18.3| 17.6| 20.8
7,2,9...... 19. 8! 20.3) 22.4( 24 7| 26.0] 26.5] 24.6| 23.2| 23.0| 22.5{ 21.2| 20.1} 22.8
C. Guzman: | .
8a. m...... 10.8} 11.0' 12,8 14.5 16.4] 18.0 17.3) 16.9! 16.3] 15.3| 13.4] 10.8' 14.4
19.0) 20.4] 21.9' 23.8' 24.1| 22.5] 21.2: 21.1| 21.0{ 20.9; 20.4| 18.8] 21.2
14.4] 15.7) 17. 4 18.9 20.2 20.2] 19.2! 10.0 18.6| 18.1] 16.9( 14.8) 17.8
. 16.2 17.5 19.8 21.!'3i 22.6| 21.8] 20.7} 20.4| 20.4| 20.4] 18.0( 16.3| 19.6
1.5 3.5 7.5/ 11.9 18.5 20.7 21.5( 20.7| 17.6( 11.3| 5.7 2.0] 11.7
9.8( 12,5 16.5! 21.1 20.4] 29.2| 29.4; 27.9} 25.0( 20.2| 13.9 8.8 20.1
5.6 8.0 12.0] 14.5 21.4; 25.0| 25.4] 24.3 21.3| 15.8/ 9.8 b5.4| 15.9
6.9} 9.6, 13.5i 17.7I 22.9i 26.6/ 27.6| 26.1| 22.2| 16.3| 10. 4 §.2 17.2
.f 11.6; 13.'2I 16.8 20.1 22.5 24.2| 24.1( 24.2f 22.6( 19.9! 15.8 13.0 19.0
R 20.0 24.4 27.6 20.4 30.6( 23.7] 30.1f 28.1| 24.2 20.4| 17.8( 24.9
7 ﬁ.6| 20.5 23.8 26.0 27.4 20.4] 27.2) 25. 4 22.0 18.1| 15.4{ 22.0
8.21 22.0 25.2 27.4 28.7] 27.9! 29.0! 27.2 23.2! 19.1] 16.4 23.4
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epoch 1901~1910—Continued.

TasLE 3.— Monthly and annual mean temperatures (°C.) reduced to the

TABLE 3.— Monthly and annual mean temperatures (°C.) reduced to the
epoch 1901-1910—Continued.
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Ocrorer, 1923.
TasLe 4.—Temperature changea from month to month, 7, 2, 9 ays-
tem (°C.)—Continued.
. + [ e
B Bl 5|8
El84]4 (5188 |8
128 |5|51dl5|8|8|28/8|8
Sl |<|B|S]5 4| &[0z A
—0.6] 0.9 2.3 2.51 1.5/—0.8/~1.1]—0.1{—0. 1|~1.2\~1.7|—1.6
—0.6| 1.3 1.4 1.9 1.3—0.7[—1.1—0:3] 0.4—1.3—1.2]—1.1
—0.4) 0.4 1.8 0.9 1.2 0.5—0.1 0. 1—0.5—1.1/—0.8~2.0
—0.5 0.9 1.8 1.7 1.1|—0.4{—0.5—0.1/—0.1!—1.0/—1.6/—1.3
—0.6{ 1.3 2.4| 1.8 1.0[~1.0{—1.2/—0.8/—0.2/—0.5|—1.01—1.4
—0.5 1.3 1.1| 1.0 0.8 0.7 0.1 0.1|—0.2—1.4l—1.6/—2.5
—o0.4 0.6 1.2 1.1 1.0 0.3 0.0—0.1—0.5—1.1—1.3—0.8
B T I 0 R O i | Y Y | - e e
—0.5| 1.3 2.2 2.3 1.4—0.4—0.5—o.2l-o.5-1.7-1 9—135

TaBLE 5.—Months of marimum and minimum temperature (7, 2, 9
syslem), with amplitude in °C.

Statlons. Max. | Min., | Amp Stations. Max, | Min. |Amp.
L] L]

7.7 || Oaxaca ... Jan...| 5.9

6.3 || Ojinaga ..| Dee...| 17.0

6.4 || Pachuca .| Jan...{ 4.9

2.4 || Parral ..] Dec...| 13.4

12.6 | Peto ...} Jan...{ 6.3

4.4 i| Piedras Negras....! July...} Dec...| 20.1

11.1 || Pochutla. ...| Apr...|Jan...| 3.8

4.9 vefeedo.. 4.8

5.3 N PR 1, T I A

9.5 ..do..]...do..] 7.7

16.3 e-f...do. .| 14.3

7.1 May...|...do.. 3.5

10. 1 ..| Dec...| 12.8

12,7 . M%y... Jan...| &1

7.9 || 8. Juan Bautista..{...do..|...do..| 6.4

7.7 || S. Luis Potosl..... June..j...do..[ 9.6

12.3 || Sierra Mojada..... ...do..| Dec...1 13.8

14,4 || Silacayoapan...... Apr...|{Jan...] 5.2

9.3 || Ta ula.. ...do..|...do 2.5

3.8 || Tampico. . une..| Dec 8.6

6.5 || Teocaltiche.......[-..do..| Jan...] 9.5

6.4 || Tepic....... ees|.s.d0..].. . do..| 87

8.7 || Tlaxcala.. M%y... ...do..| 5.9

83 || Toluca......cu.... ...do..]...do..| 6.7

16.4 || Torreon........... June..| Dec...| 13.5

9.3 uxtepec......... M&y... Jan.. 7.2

...... Tuxtla Gutierrez..|...do. .|...do. 5.9

-- 6.2 U8 aainceans June. .|...do. 58

6.6 || Valladolid........ M?iy... ..do. 5.5

7.8 || Valle de Bravo....|...do..|...do..] 6.8

6.1 [ Vigia Chico....... Aug...|...do..| 5.2

.do.. 6.6 || Xkalak........... July. .|...do. 4.3

. ug... 13.6 || Zacatecas, Inst....l.eoeevea]asccanasleacaes

Morelia, M%y... 6.4 || Zacatecas, Bufa... M?--- Jan...| 7.4

Morelia, Sem......}|...do. do 6.6 || Zacualtipan....... ...do..|...do..| 7.2

1 January also. 3 August also. 3 February also.

Range in monthly means.—The range or amg!itude in
the monthly means is graphically shown in Figure 3.

It is greatest in the State of Chihuahua, where it
amounts to 22° C. as may be seen from the figure;
it diminishes thence toward the equator, amounting to
but 6° C. in the Isthmus of Tehuantepec and elsewhere
in the south.

With advance from the northern frontier toward
lower latitudes the annual variation in temperature
undergoes continual change that ultimately results in
types of variation peculiar to tropical regions. In sum-
mer the variations from month to month are at first
quite small. Later they not only become zero but change
in sign to negative, with temperature fall toward the
middle of the year that is more considerable the lower
the latitude, until at the most southern stations there is
clearly defined two maxima and two minima.

Time of occurrence of annual maximum and minimum.—
These data are graphically shown in Figure 4 and the
tabular values appear in Table 5.

Months of mazimum and minimum temperature.—In
all parts of Mexico south of the Tropic of Cancer the sun
must be in the zenith twice each year; therefore a rapid
rise in temperature is to be expected as the sun ap-
proaches and crosses the zenith at any place. The
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months of maximum temperature in southern Mexico
are April and May; north of the tropic the maximum
is reached in by far the greater part of the area in June,
and in certain limited areas in J}I)lly and August, as may
be seen from Figure 4.

The delay in reaching the annual maximum until
August is due to a climatic condition peculiar to certain
portions of Mexico. The author discusses this condition
rather fully under the term ‘perturbacion de verano,”
which we have freely translated as ‘summer tempera-
ture anomaly.” The regions where the summer tempera-
ture anomaly prevails are shown in Figure 4, the chief
one bemg in northeastern Mexico (see the region marked
“August”); a similar though less marked region appears
on the northwest coast. In these regions the first maxi-
mum occurs in June, but in July, on account of the
cloudy rainy weather that prevails, the temperature falls
as compared with the preceding month but rises some-
what in August slightly exceeding the June tempera-
tures, and thus the maximum falls in August rather than
in June or July.

In general it may be said that in Mexico between lati-
tudes 16° and 23° north, the maximum is recorded in one
of the six months, from April to September. A curious
fact in connection with the occurrence of the maximum
in the f)eninsula of Yucatan is that, notwithstanding
the small extent of this territory and absence of the influ-
ence of altitude, the maximum advances from west to
gast; that is, from the Gulf of Mexico to the Caribbean

ea.

The annual minimum.—After August the temperature
falls pro%ressively until December or January, except at
stations mrini;gﬁl an equatorial thermal regimen. On the
coasts of Sinaloa and Jalisco there is a small region
where the annual minimum tends to occur in February,
but the territory as a whole may be divided into two
great regions, in the first of which the minimum occurs
In December and in the second in January as shown in

Figure 4.
SURFACE ISOTHERMS.

From the monthly means derived from the 7, 2, 9
system surface isotherms have been drawn for each
month and the year, as shown in Figures 5 to 17.

This series of charts clearly shows that elevation and
distance from the sea are the dominant factors in the
temperature regimen of the Republic. The several
monthly charts enable one to closely follow the course
of the monthly means throughout the year. The areas
shaded in red are coextensive with regions having
monthly means below 20° C. (59° F.) and by noting
the decrease in the area of red shading and the increase
in the area without shading-monthly means in excess of
20° C., one gets a very accurate picture of the month to
month variations in mean temperature.

On the annual chart, Figure 17, the re%'ion of highest
temperature is found in the Isthmus of Tehuantepec and
in other places in southern Mexico, including the penin-
sula of Yucatan. The greatest cold is experienced in the
elevated regions of the Mesa del Norte as at Zacatecas;
in the Mesa Central; Toluca, also in Chiapas at San
Cristobal. The author remarks that there are other
places that are hotter and those that are colder for which
no data are available. In these cases, however, local
conditions are the influences producing such extremes.

Comparing these extremes 1n annual means with those
experienced in the United States it may be remarked
that the annual mean temperature of Key West, Fla.,
approaches most nearly to the high annual means for
points in southern Mexico.
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Places in the United States having annual means close
to those experienced on the high plateau of Mexico will
be found along and near to the 38th parallel of North Lati-
tude, but naturally similar annual means do not signify
a similar temperature regime throughout the year.

Midwinter mean temperatures in Mexico.—The small
table below presents statistics of January monthly means
in the cold zone of Mexico (arranged from south to north):
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In the maritime region the temperature remains above
26° C. (78.8° F.) and north of 22 degrees and in parts of
Tabasco and Quintana Roo it continues ahove 28° C.
(82.4° F.).

In August the conditions are but little changed.

September marks the beginning of a fall in tempera-
ture, particularly in the central and eastern part of the
country and on the high plain and Chiapas.

By October a general fall in temperature takes place
Station. N-lati | Al | Jaouary mean. andythe isotherm% of this month bert)zr a striking rogsem-
. ] c. - blance to the annual curves.
San Crlstobal.....ooeeesmeecrenniennnnannns 17| Zus U3 52.3 The winter isotherms of 10° C. (50° F.) appears in De-
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F16. 18.—Isopleth, City of Mexico

a.lThe last named is an example of extreme continen-
tality.

Bysr’ March mean temperatures below 10° C. (50° F.)
disappear and by May, the month of maximum tempera-
ture in the cold zone, the temperatures are above 20° C.
everywhere except in limited portions of the Mesa del
Norte, the Mesa Central, and Chiapas.

In July the temperature has begun to fall noticeably
in different regions; in all of the high plain (mesata) tem-
peratures are below 20° C (68° F.), and in the northern
and northwestern parts of the country the isotherm of
30° remains.

Part II. TEMPERATURE VARIATIONS IN THE CITY OF MEXICO.

Special importance attaches to the records of hourly
temperature made at the central office of the Sermicio
Meteorologico of the Republic of Mexico in the city of
Mexico.

The City of Mexico, situated in the valley of the same
name, has the following geographic coordinates: Latitude,
19° 26 4’ N., longitude, 99° 11’ 25’ W. The elevation
above sea level is 2,240 meters (7,349 feet). The observa-
tory, removed in 1916 to the city of Tacabaya, was
located from the beginning on the grounds of the Palacio



Fig. 6. Surface isotherms (°C.), January (7+2+9)/3.
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Fig. 8. Surface isotherms (°C.), February (7+2+9)/3.
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Fig. 7. Surface isotherms (°C.), March (7+2+9)/3.
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Fig. ©. Surface isotherms (°C.), May (7+2+9)/3.
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Fig. 11. Surface isotherms (°C.), July (7+2+9)/3.
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Fig. 13. Surface isotherms (°C.), September (7+2+9)/3.
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Fig. 14. Surface isotherms (°C.), October (7+2+9)/3.
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Fig.15. Surface isotherms (°C.), November (7+2+9)/3
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Fig. 16. Surface isotherms (°C.), December (7+2+9)/3
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OcroBer, 1923,

Nacional; the temperature readings that have been used
in this study relate to that location.

Table 6 presents the hourly temperature values for
Mexico for each month of the year and Figures 18-20
the series of curves drawn from those values.

MONTHLY WEATHER REVIEW.
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with the rising of the sun. This ascending movement
carries the curve to the maximum, which occurs, on an
average, at 3 p. m. The temperature then falls contin-
uously, but with less rapid change than during its rise,
until the minimum of the following day.

In the mean annual curve the amplitude in hourly

T y' L] . » ..
TasLe 6.—Mean hourly temperatures, Mevico City. (°C.) values is 10.2° C. (18.4° F.), with minimum temperature
- ; T of 10.9° C. (51.6° F.) at 6 a. m. and maximum of 21.1° C,
5, B S| 2 § E|x 4 (70.0° F.) at 3 p. m. Consequently the ascending march
ElBld|ulelxsli g 2 g g g takes place during the period of 9 hours, and the descend-
2|=|4(%|5|2|2{2|%8|8|2|&|3 ing march in the period of 15 hours, there being a mean
ta 8.9 10.8) 12.5 14.3{ 14.8) 14.8] 14.3 14.3] 13 0] 12.4) 11.4] 0.512.66 hourly change of 1.21° C. during the ascent and of 0.73°
2a 8.4) 10.2] 1.9/ 13 7] 145 14.5) 10.0) 140 13.6/ 12 1] 109 9 L1228 C. in the descent, which gives the ratio of 10:6.
3s 79 98 L3 132 141 141 137136 134 119 10.§) 881l.83 These conditions vary with the season of the year, and
gs gfg g:? 13.1 g.('.; }gg ig'g }g:i :gg ig g Hg glg ;.'g)hl’:g{ the example given should be taken only as a generality
! b O 3 . . . . N . . . ., 3 3 - -
§a Fy 5| 700l et B aaizdird o3 Tatas since, as is well known, the mean annual variation of
oa Ty AN AU LY Y101 Laiz e
a.m.. 3 .3 . . .2, . . . .03
10a.m 1.0 133! 159 1ss| 19.6 18.9° 18.1] 17.7 16.9] 15.1| 14 2| 11.9}15.98 S EMAMJ LA S O N O
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12 noon 149 11.3i 20022 4| 228 21.5 206 2.2 19.4] 18.0) 17.5 15.4)10.17
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3p.m.. 18.0 20.1| 22.3; 24.0( 23.9) 232 21§ 21.5 211y 10 | 19 & 17.9[21.08 \
4p.m 17.8) 19'0; 21.6| 23 4| 31| 22.1| 20.7) 205] 20.2{ 10 5| 19.0| 17.7/20 a1 / \
3p.m 17.2) 19.2' 20.4) 22.3| 218 20.9] 18.9] 19.6) 18 9] 18 7| 18.1 16 &l19. 40
6p.m 15.7 17.5' 19.0| 20.2| 20.2) 19.4] 17.8| 15.3] 17 5| 17 3| 16 6] 15 1j17.88 \
7p.h, 14.3 150, 17.7) 15.8| 18.8| 13.3| 16 9| 17.2} 16 6] 16.3| 15.3| 14.0[16.67 i ]
8p.m 13.0/ 14 9 165 17.7) 17.9) 17.3] 16.3] 165/ 16.0f 15.3] 14 3| 12 915 72 T
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TABLE 7.—Miscellaneous temperature data, Merico City. (°C.) /V ,/ ying \d Maximum
: ViR /o Q\\
d N\ P
E E i = . < //”/ \\\<\Q\\
2 Q g a8 /
i AERE /8 4IN A\
b
Mean, 24 hours. . . ... eresannerennnn .57 | 1361|1558 | 1750 | 1805 17.64 5¢ I' N— ~ N ap.m.
Mean, 78., 2D, 9 Prennnsreonnnreons 1.90{ 13.77| 1600 17.87| 1850 | 1817 7 S\
Mean, 88......-..... s 63 | 81 ] 87 | 121 | 137 | 139
e 8| k| dh| Bh k| B <
ean, 88.,8 ... . . . . .
e et ay Ry RE ED) K / A=
ean Um...... 3 . . . y) .
Mean of max. and min, 14.00 | 16.30 | 18.20 [ 19.20| 18.65 — L] —d Max. & Min.
Maximum hourly... 2001 [ 223 | 2.0 | 240 | 23.3 % / ANt ‘\ N& 729
Minimum hourly . ... 79 | o7 | 120 | 133 | 138 // \\ 3¢ Hours
b Tl | o) ) b Hp \
Oriy amplitude...... - . . . .
Total amplitude........ 142 | 150 | 146 | 13.8 | 1L6 N / / \\ 8am &Bpm.
Calculated: /0 i/ A
Mean, 24 hours. .. 13.30 | 15.56 | 17.35 | 18.02) 17.63 N\
Mean maximum.. 20.69 | 23.52 | 25.84| 26.22| 24.85 / \
Mean minimum. ... 6.53] 88| 11.93] 12.36] 12.60 /( \\
3 'E .§ -g 2 e A / \\\
» .E" g =% -\g 5 g g \\./ \ \ dﬂ.m.
2 < K] ) z a < N g4 - N #timimum
. Y
T T alee wglus o inelne 7 .
8.,2p.,9p. . . . . . . .
133 2P, 9D 134|153 129 |113 | 05 | 74 | 10.97 Fia. 19.—Temperature march, various hours, City of Mexico.
B o 88 i 8
ﬁi 1 ﬁ: 1 :'ﬁ:‘l’ %jg lg?g" ‘275 2 3 any meteorological element whatever does not actually
1755|1730 1505|1970 | 1505|920 | 1955 occur on any date in the year.
T —— 28 2L 21108104 170 ) 2Li2 As has been stated, the minimum temperature occurs
%m!;u;:::, ) t":};fi’m : lg.go l-g IR g§3 ! 3,:33 L.;:go }‘,,;23 }3: 35 about sunrise, due to the fact that the loss of heat through
ourly amplitude.. 5 . . . X 1 1 3
Total amplitude. .. 106 108 | 85 [0 |17 |21 | 2% Dpocturnal radiation does not cease until the increased
Calouiated; 092 | 105t | 1627 | 1550 | 1950 | 12.00 | 1538 insolation on the new day is suﬁ'iclentli great to com-
Mean maximum 111111110 23091 | 22037 22.04 (2031 (2008 1595 | 2231 pensate 1t. On examining the table of hourly tempera-
Mean minimum........c.0cu.. 12.38 1.4.32i 11.97 | 10.47 | 8.09 | 6.20 9.98 tures 1t 18 seen that t’hls minimum occurs at 5 4. m. from

The course of the curves that represents graphically
the diurnal march of temperature has the general features
that correspond to conditions in middle and tropical lati-
tudes. The temperature rises uniformly from the mini-
mum, whose time of occurrence coincides more or less

May to August, at 6 a. m. in March, April, September,
October, November, and December, and at 7 a. m. in
January and February, thus confirming the previous
statement. The maximum is reached at 2 p. m. from
May to September, and at 3 p. m. during the remainder
of the year. These variations are due to cloudiness,
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which increases considerably after midday during the
sumpmer, causing a premature fall in temperature.

The amplitude of the extreme hourly values also varies
with the season of the year, as will be seen in the table.
With mean daily amplitude 10.2° C. (18.4° I.) the maxi-
mum (12.6° C. or 22.7° F.) is recorded in March and the
minimum (8.3° C. or 14.9° F.) in September. The values
for the 12 months of the year give a curve whose form is
similar to those for cloudiness and humidity, which shows
that the amplitudes are subject to these influences.

When the hourly means are examined with regard to
annual march there are found some phenomena worthy

MONTHLY WEATHER REVIEW,

OcroBxr, 1923

The curve traced from these values (see fig. 19)’
corresponds exactly with the type that is characteristic
of the Mesa Central. It has a minimum in January,
a maximum in May and the annual march is interrupted
slightly by the summer temperature anomaly in August:
An examination of the table of hourly values, Tnbilamﬁ,
discloses certain other anomalies with respect to the
march of the temperature within the year. These
irregularities are as follows: )

(1) The maximum which is normally found in May
appears in April'in the temperatures from 3 to 6 p. m.,
and this leads to the inference that the factors which -

of mention. produce the annual maximum reach the Valley of Mexico
J F M a4 M Jd J A S 0 N O in April, the same month in which the annual maximum
?ﬁf:urs in the States of Guerrero, Morelos, Oaxaca, and

. iapas.

26 (2? In general temperature falls from May to June
5 /? with a mean change of 0.41° C (0.7° F.) but during the
2 / early hours of the day—from 1 to 8 a. m. the temperature

24° ? _| rises, or at least there is no change. o
)7 MAYINUM \ Since May is less cloudy than June nocturnal radiation
27 is more effective in_the first-named month, thus giving
/ it a greater diurnal temperature variation. Theoreti-
22 \\ cilmlly a.}lrl should be col eg‘l than I.I.Tumi1 but cloudinle:s
ays such an important role in the phenomenon that

2r N\ gbserva.tion is conrl);ra.ry to theory. P

j (3) The summer temperature anomaly hereinbefore
20° mentioned is reflected very noticeably in the hourly
temperatures. The temperature is higher in August
19° than in July for the hours 4 to 8 p. m. and the hourly

a.v ¢ temperzatgrelsoa.re (tihe same in bot‘illl mo}xllthshat 1,2, 4,5,
4 a.m., 2,9, 10, and 11 p. m., so that the phenomenon is
o // \ ggnﬁml from 2 p. m. until 5 a. m. or dunglg a period of

N 15 hours.

. / MEAN Ni\& (4) In Mexico the apnual minimum, monthly means
6 / N considered, occurs in December or January, in each
P A glia.se ovexl'1 a largehlextent of territory. InJ the city ];Jf

- Mexico the monthly minimum occurs in January, the

i / {\ change from the preceding month being 0.49° C. (0.};)° F);

s ‘1’\ ?owevielx_-, }t:s irﬁ the case of the ma.ximumbtherebare h(')f‘lﬁ's

or which the minimum occurs in December. 8

o / cause of this phenomenon is the influence of cloudiness

12* Pa — which is more marked in December than in January,

> MllN/ AN especially in the afternoon and evening.

" N Parr III. RepucrioNs or OBSERVED MEAN TEMPERATURES TO
p THE MEAN or 24 HoURS.

/ \ . The method of reduction of the temperature means de-

9° rived from the 8, 8 and the 7, 2, 9 series to the mean of 24

/ \B hours was necessarily an indirect one. The author had

8 || =8 starting point the method used by Bigelow in his

/ work ‘‘Report on the Temperatures and Vapor Pressures

7 \K— in the United States Weather Bureau Bulletin S, and

. " since the 8, 8 system is common to both countries it was
6 - ~<=| possible to prolong the curves of ‘equal correction found
5 1 B j in Bulletin S into Mexico. In so doing the hourly tem-

Fia. 20.—Difference, observed minus calculated. Observed values in small circles.

The mean value of temperature at Mexico is 15.36° C.
(59.6° F.); this is derived from the monthly values,
means from 24 observations daily, which are as follows:

°C. °F. °C. °F.
11.57 52.8 16.74 62.1
13.61 56.6 16. 68 62.0
15.56 60.0 16.17 61.1
17.50 63.5 14.89 58.8
8.056 64.5 13.89 57.0
17.64 63.8 12.06 53.7

perature data for the City of Mexico was of material aid.

In the beginning of the work tables were constructed
showing the differences 8, 8 minus 8 a. m. and 7, 2, 9
minus 8, 8. From these differences it was possible to
chart the corrections for reducing the mean of the 8, 8
system to the mean of 24 hours. Following is a statement
in mathematical form of the course of reasoning pursued:

As the difference between the remainders found when
two quantities are subtracted separately from a third is
equal to the difference between the quantities subtracted,
if the quantities are designated A, B, and M, respectively,

then we have
AA— AB=(B-A)
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TABLE 8.—Corrections to reduce temperatures of the hours named to the

or

(°C.)—Continued.

24-hour mean.
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Ocroeer, 1928,

TABLE 9.—24-hour mean temperatures by reduction. (°C.)—Contd.

MONTHLY WEATHER REVIEW.

coordinates of centers—Continued.

TABLE 10.—Centers of reduction. Grouping of stations and geographical

. 3 5| .
Statl E’ g 5 n : ¢ 'E |
on. ] . .
g | ’E 5 a _E- g; g kS g 8 E Centers and stations. Et}?,:?' I:glrt:'hd"
218|923 |8|8 |2 Sl|lz|a
19.2 22.0| 26.0) m.o' 20.6{ 30.6| 27.1( 21.6| 15.4] 11.0| 21.5 Meters. .
25.8| 27.0 27.4| 27.2; 26:1) 25.9| 2.1 258 24.7[ 2308 25.7 () TAIPICO. .emvmnnrnnneeeeeeeiennneeeeeeeennnnaene. 24 2.2
23.7] 25.1| 26.3| 26.8 26.4| 26.6( 26.9] 26.1] 24.4| 22,8} 24.9 C. Victoria. ..o o illlTIIIIIIIIIIIIIIIITIIIININ 324 2.7
14,7 17.1| 17.5| 16.9] 16.5| 16.3| 15.5| 14.8| 13.3] 11.6| 14.8 e TR 1,135 25.6
17.¢( 20.01 20,07 20.3] 10.2, 18.7| 17.9; 16.6| 15.1) 13.5| 17.3 Saltillo. ... L00IIIIIIIIIIIIIIITIII 1,605 2.4
20.c) 23.7) 260|261 2841 283/ 2541 2.7) 18.5) 15.4) 22.8 Queretaro. ... 111 IIIIIIIIIIIIIIIIIIIIIIIINN 1,943 20.6
28,7] 28.0] 28.4| 28.0) 28.0f 28,2| 27, §| 27.2| 26.2| 25,3| 27.0 Ban Luis I'otosi.....cceierenrianniiiicicanencaenes 1,887 2.2
“s] 13.7] Tee] 19.2) 22,9| 23,4 21. ] 22.3| 19,0 165 1.6] 11,0 17.6 ZBORLOCAS, INSE. ... vnnvnnsmesnsnnsmmsennnennemeenns 2,443 22.8
8. Cristobal, .-.| 10.7] 11.7) 13.6| 14.1] 15.7] 15.6' 14,7 12.4| 14.6( 14.6] 13.6) 11.7] 13.7 ’ 219
8.JuanBautista_| 22.7 zs.ai 26.2] 23.1{ 29.5 23.1i 28.5| 23,6 27.6 zs.zl 24.9| 23,6/ 26.5  (7) Mazatlan 78 2.2
1.5
8. Luis Potosi. .| 10.4| 12.9 15.9( 10.0 20.5| 20.4' 19.3] 19.2{ 18.2] 15.9; 14.0] 12.2| 18.5 1,2?52 %6
sierra Mcjada. .| 12.0] 14.5 181] 20.9| 23.9( 25.4 24.6| 24.2| 21.8} 18.6! 15.1| 12.0 19.3 Durango. 1,903 24.0
Silacayoaran...| 15.4| 16.8) 19.0| 20.4| 20,5/ 20.2 19.3| 19.0] 18.8| 18.2, 17.0{ 15.7 15.4 Zacatecas, 2,443 2.8
Ta achule o3.7| 24.8| 25.3| 27.3| 25.9( 25.0 25.0| 24.6{ 24.2] 25.0: 25.6 24.6{ 25.3 ’ 2.8
Tampico 10.4| 20,0 22,4| 24.6| 26.7| 27.9 o7.8| 27.9] 27.3| 24.8] 22.1] 19.2 24.2  (8) Manzanlllo. ................... 4 19.0
Teoeal 12,6 14.0| 17.3| 20,0 22.2{ 22.5 20.7| 10.9{ 10.2] 17.8| 14.8 13.3} 17.9 Colima ........00l00l Tl 507 10.2
Teplc. . 14.9] 16.0{ 18.4| 21.0 22.6| 23.3, 22.6{ 2L 4 21.0| 20.6| 18.6| 15.7] 10.7  Teple...... . 1lI Il LI 930 215
X 11.6| 12.9] 15.3 16.9| 17.5| 17.0 16.8{ 16.1] 15.6] 14.9! 13.5/ 12.4/ 15,0 ~  Autlan_._.0.0000T00000000Ill0 1,008 °10.5
2ol 9.1) 11.9] 13.6{ 14.9| 14.5, 13.6! 13.5] 12. g6 1.0  Maseota. ... lIIIITIIIIITIITIT 1,238 20.6
.0 7| 22,91 25.0 2s.si 26.4| 26.5| 24.0) 13.8) 2.1  Ahualulco 2101001 TIIN TN 1,325 20.8
.......... I 19.6
26.7 28.0| 27.6, 26.6| 26.5; 26.4 21.6) 24.7 Quadalajara.........ooonoooneoos i 1,5§g 20.7
Colotlan.. ... iiiiaiiieicinananaa 653 2.6
7 25.7| 26.3| 25. 8] 24.9( 24.7} 24.9 4| 21.4( 23.8 ! 2.4
.2 25.5; 26.8( 27.4( 27.8| 27.2| 26.4 .4 21.3( 24.7 () Manzan(llo. .........ccoeviiiiirioiaaccaecc e naes 4 19.0
.5 25.7| 28,4 26.5| 25.3| 28.3| 25.8 5| 21,4 24.3 Colima. ... 507 19.2
8 18.3( 10.4) 18.5( 17.5{ 16.7| 16.4 14.7] 13.4) 16.2 C. Guzman. 1.520 19.6
5 25.8| 26.7) 27,1} 26.9| 27.2| 26.9 24.4| 23.2} 25.5 1,532 20.3
. 8| 26.6 27.4| 27.7) 27.7} 27.7 26.9 24.6] 243} 28.0 17 a1.2
Zacatecns, Inst.| 9.6| 11.0 13.5| 16.2| 17,8 17.4| 15.6] 15.8] 14.7 11.7] 10.4 13.9 1.800 21.1
Zacatecas, Bufa | 10.4| 11.4| 13.7] 15.7| 16.5| 16.6| 15.4 15.3 14.1 11,9/ 11.2] 13.8 1,872 21.4
Zacualtipan....| 9.3 9.9! 11.6 13.9) 15.9| 15.7] 15.2] 15.0 14.2 11.0f 0.6 12.8 1,925 19.7
: ' 27| 2o
2, .
Panr IV. REDUCTION OF TEMPERATURE TO SEA LEVEL. (10) Mansasiilo J Bl .
. . . qs . na Cruz 56 16.2 95.2
The 70 stations used in this discussion may be classed Fochutla o | 17 e
with respect to altitude as follows: an o - 7 9.9
. . N BB, ceeenencannnsananncnosvanmaananmnsnacscnsanne . 3
Btations with less than 500 meters elevation...ccccveeociannnnn.. 27 )Tamplco. . 53 ;3,% 3&5
Stations with 500-1,500 meters elevation..........ccooeieennnnnn 12 ﬁlﬂ;‘#}gﬂa.. . 318 zsl’.é %3
Stations with 1,509-2,500 meters elevation................coo.ant 29 Cliomavara LaEel s g
Stations with elevation greater than 2,500 meters................. 2 (\salle de Bravo 1,525 19.2 100.0
. . ueretaro. .... §
In brief, the method of reducing the temperatures to Zacualtipan . Yos| 208| vae
sea level was accomplished about as follows: bl 20| 1.0 el
The stations were assembled in groups as shown in 220 | 1.4 0.1
Figure 21 and the coordinates of each group were calcu- 243 20,1 9.7
lated. The stations in the group and the group coordi- e8| 103 1
nates are given in Table 10. a2 12| 12 se.1
TaBLE 10.—Centers of reduction. Grouping of stations and geographical ol W1 b
coordinates of centers. 1,399 19.5 9.9
20.0 97.1
| Longl- (13) 12 19.2 95.1
Centers and stations. tude, 52?; }2: ; 32: ;
west. 164 15.7 9.5
1,399 19.5 9.9
I ie o e
(1) GUBYIAS. ... cuceeenrmennnnas eeertneere—a——ae 2.9 110.9 2,150 19.0 98.1
Hermosillo. o 20.1 110.9 17.8 97.0
31.7 106.5 (14) UlUB. ... ceeciciiiiiniiriernieneiaanenas 12 19.2 96.1
2%. 6 108.1 San Juan Bautista. . 22 18.0 92.9
0.3 108.6 Tuxiepes........ - % 181 9.1
27.9 110.9 Salina Cruz.... . 56 16.2 9.3
%g }gz.i Tuxtle GUtsc...veeeerieeiniancatemeareecaaaas 5384 igg g'i;
2.5 108.7  (15) San Juan Bautisthe...eueeececenrerenrcenesaancens 22 18,0 92.9
25.6 108.3 Saling Cruz.......cocvvceemeemieinnmiinianae, . 56 16.2 9.1
23.1 108. 4 Tapachula....... . 187 14.9 92.3
8.5 108.7 Tuxtla Gutierrez . 536 16.6 9.1
25.8 103.4 Comitan....... 4 1,635 | 16.2 2.1
%g }g 7 San Cristobal.. 2,118 %g Z gg [
) .0 . .2
24.0 104.5  (16) YVigla Chico.. 0 19.8 87.6
25.6 105.5 Xkalak. ... 0 1.2 87.8
(4) Pledras Negras. ...oucveeeeneiasensrsmransescananess ®7 100.5 Taparhul 187 14.9 92.3
Lampazos. . ) 27.0 100.5 Comitan... 1,635 16.2 92.1
gmtgmy 25, "]‘ lﬁ' 3 San Cristobal..... 2,118 %‘7‘. ; gg-g
Tjorreon. 3‘5’;5 : }0311 (17) Isla Mujeres 0 21.1 86,7
Sicrra Moj 27.3 103.7 Vigia Chi-o........ 0 19.8 87.6
Saltillo. . 25. 4 101.0 Xkalak............ 0 18.2 R7.8
2.0 102.1 Maxcanu.......... 12 19.8 90.5
(5) RIOBIAY0....ccucvanrnaucccncecnann. 2.0 93.0 TORre30..cauuu-..e 15 20.6 80.0
Pledras Negras. ...o.ovevunouononnnnns x®.7 100.5 Tzamal............ 16 20.9 £0.0
LAMPAZOS . .eeenooronreneneenennnns 27.0 100.5 erida............ 22 21.0 £9.6
C. VICEOTIR . ceernceeciarcrencnracncaannn 2.7 99.1 Valladolid......... 22 20.7 88.2
ODEEITOY .. ueeerneannanmeeanncrananass 25.7 100.3 L T 36 20.0 8.9
LTy Y ﬁ_ : 101.0 20.2 88.7
9.9
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Ocrozer, 1923.

TABLE 11.— Mean temperatures at different planes, derived from the curves
giving temperature gradient with altitude. (°C.)—Continued.

AT 2,500 METERS.

.| o ] 8| %
Centers 5 I g R . . .1q :g .§ :Ej E E
SIEIE 2 |plg|s|B 2|8]28|2
Sla|d|4|F |3 | 5|(<|B|co|z]jal|<
| - S R il et
9.4 0.8 13.2 16.2 17.0/ 16.6) 11.0 14 |13 3 12.4 10,8 10,0/ 13.1
9.6] 11.0| 13.8 16.8] 17.8| 17.6| 16.0] 16 { 15.4| 13.6| 10.0] 10.0] 14.3
9.2 11.1) 13.4} 15,8, 15.8) 14.8/ 13.7 14 | 13.2] 12.2| 10,6} 9.2| 12.8
9.0i 10. 6| 14.oi 14.70 15. 4 1-!.8’ 14.2) 14 12.8| 12.0| 10.8] 9.2| 12.6

AT 3,000 METERS.

62’ 7.6! 10.0! 12,3} 12. 4 12.0| 10.6‘ 11.2{ 9.8I 9.0’ 7.4! 5.8I 9.5
1
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TABLE 12.— Vertical temperature gradient (°C.). Mean values per 100
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CLIMATE OF SAN JOSE, CALIFORNIA.

Esex 8. NicHors, Meteorologist.

[Weather Bureau, San Jose, Calif., fept. 28, 1923.]

PHYSICAL BASIS OF THE CLIMATE.

San Jose is situated in latitude 37° 20’ N. at an eleva-
tion of about 100 feet above sea level near the western
coast of the North American Continent, only about 30
miles distant from the Pacific Ocean.

The city lies in the midst of the Santa Clara Valley,
the floor of which is generally nearly flat. In the imme-
diate vicinity, the slope is about 20 feet per mile north-
northwestward toward San Francisco Bay, the southern
end of which is about 10 miles distant. Isolated hills
rise to a height of about 450 feet 3 miles south of town,
while it is about 8 miles westward to the foothills of the
Santa Cruz Mountains and about 5 miles in the opposite
direction to the Mount Hamilton Range foothills. These
two members of the Coast Range system and connecting
ranges run in a northwest-southeasterly direction ap-

roximately parallel with the coast. The valley, the

ay, and other valleys both northward and southward
lie in the trough between the two ridges. No topographic
features prevent the free flow of air between the valley
and the bay. The main portion of this practically land-
locked body of water is 42 miles from northwest to south-
east, 5 to 13 miles wide, and its total area is about 450
square miles. It is an arm of the ocean, salt, and subject
to tidal fluctuations. Being more affected by land tem-
peratures, it must be somewhat colder in winter and
warmer in summer than near-by parts of the Pacific.

Peaks of the Mount Hamilton Range rise above the
4,200-foot level, and extensive highlands east of San Jose
are about 2,500 feet in elevation. These mountains are
sufficient to protect the valley to a great extent from the
hot, dessicating summer air of the interior of the State,
as well as from many cold spells of winter and spring. The
Sierra Nevada Mountains, peaks of which ascend to
heights above 14,000 feet, lie about 125 miles east-north-
eastward. As far as we are concerned, the effects of this
range are mainly the following: Slowing up and deflect-
ing the general wastward drift of the lower air strata
and preventing cold surface air overlying the Great Basin
during cold waves from overspreading 5alifornia.

Although the Santa Cruz ﬁange west of San Jose is
only about 2,500 feet in elevation, it deflects and breaks
the force of the ocean winds, largely prevents ocean fog

from reaching the valley directly, and, by its foehn or
chinook effects, reduces cloudiness and rainfall and raises
the temperature of west and southwest winds.

The prevailing drift of the lower atmosphere in this
art of California is from northwest to southeast, largely
rom an area of higch atmospheric pressure off the coast.

Therefore, through the winds, the ocean has a great effect
upon San Jose’s climate, which it could not have if the
wind blew from land to water. The ocean is the main
source of moisture. For many reasons a body of water
maintains a more constant temperature than does a body
of land under the same conditions; so the ocean, aided
by the bay, modifies the temperature, making winters
warmer and summers cooler than otherwise. The sur-
face water near the coast is colder than that some hun-
dreds of miles out to sea, due to the up-welling of cold
water along shore, although the main surface drift in
this part of the ocean comes from the northwest in the
California Current and is of comparatively low tempera-
ture for the latitude. The average annual water tem-
perature near the coast west of this district is reported
as about 55°, varying from about 50° in winter to 60°
in late summer.

SOURCE OF CLIMATIC DATA.

The following brief description of the climate of San
Jose is hased mostly on records kept at the Weather
Bureau office in that city. The instruments and their
exposures have been practically unchanged from a short
time after the San Francisco earthquake of 1906 to date,
and the data for the 17-year period form a homogeneous
series. The meteorological instruments used are of types
too well known to need any description here, being stand-
ard equipment of regular United States Weather Bureau
stations. The most important are the following: Mercu-
rial barometer, aneroid barograph, Robinson cup ane-
mometer, 6-foot wind vane, electrical sunshine recorder,
tipping bucket rain gauge, maximum and minimum ther-
mometers, Richard thermograph, whirled psychrometer,
and quadruple register. The accompanying Table No. 1
gives many of the data used in the preparation of this
article, as well as many details that can not be referred
to in a discussion of reasonable length. Further details



