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HERNANDEZ ON THE TEMPERATURE OF MEXICO.' 

By ALFRED J. HENRY. 

[Weather Buresu, Wa$hington, D. C., Nov. 10,1923.1 

In accordance with custom, a rather full abstract of the material 
contained in WEATHER REVIEW SUPPLEMENT No. 23 is herein pre- 
eented. Those who may have a special interest in the subject and 
desire to obtain the full report can do 80 free of charge by applying to 
the Chief of .Weather Bureau while the Bureau's supply 1aat.s. Aft.er 
that supplv is exhausted application should be made to the Superin- 
tendent of bocumenta,Waahington, D. C. The price of the Supplement 
is ZBc.-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 ele-mted 
plains of the interior. 

In  general there are three great thermal divisions- 
(1) The hot zone (zona cd&), which parallels the 

coast and includes the Isthmus of Tehuantepec, the 
States of Taba.sco, Campeche, and the peninsula of 
Yucatan; it has a mean temperature of 22.5' C!. (73.5' 
F.). 
(3) Tho temperate zone (zona tempZada) coin rises a 

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 estend into the Republic of 
Guatarnala. The mean annual temperature of this zone 
is between 15' and 22.5' C. (59.0'-72.5' F.). 

The third zone, much smaller than those alread noted, 

not a continuous area but is found in se arate districts, 

interior; for example, one such district may be found 
between the States of Zacntecas and San Luis; another 
:tiid much lar er coiiiprises the valle s or depressions in 

Toluca, Tula, Pachuca, 8hi nahuapan, a.ncl the laree 

and part of Puebla, and yet anot,her in the elevat.ecl 
re ions of Chiapas. 

Sigure 1 shows the location of the stations used in this 
discussion and Figure 2 presents the outlines of the three 
great theiinal divisions of the Republic. 
In Table No. 1 is presented the geographic coordinates 

and the elevations of the stations shown in Fig. 1. The 
arrnngeinent is alphabetical by States; the armngenient 
of the tables of temperature data is alphabetical. 

TABLE No. 1.-States and stations arranged nlphalckieally. 

large area that stretches from the northern p P ains to 

is confined to the iiiosb elevated regions and is t t erefore 

or islsnds. coestensive with the higher e P evations of the 

the surface o 9 the great lateau o P Mexico; these are 

vdley that includes the who B e of the State of Tlnsc&i 

States and stations. 

Chiam. Melrrs. 
Codtan .  .............................................. 1 1 92.1 I 1,635 
San Crlstob al... ....................................... 92.6 2,118 
Tapachula 187 ............................................. 14.9 92.3 
TuxtlaGutlermz ....................................... 16.6 93.1 536 

Mexico. 
IYo. WEATEEE REV. SUPPLEMENT No. 23, IIernander, J.: The temperature of 

74022-23-1 

TABLE No. 1 .--Slates and slalioiu arranged alphabetically-Continued. 

States and stations. Nprth 
IStltUde. 

28.6 1W.1 

a 9  108.0 

28.7 
25.4 
27.3 
25.6 

19.2 
19.0 

24.0 

19.4 

21.0 
21.1 

21.1 
20.1 
20.5 

20.8 
111. 6 
22. G 
20.7 
19.6 
20.3 
21.4 
20. (I 
21.2 
19.3 
19.2 

19.1 
19.1 

18.9 

21. I 

27.0 
26.1 

17.1 
15.7 
16. I 
17. I 
ia 1 

19. s 
19. 

20. I 

21. : 
18. I 
19. ! 

1 Ytatlon h t e d  in tables w i t h  "C'' (Ciwlad, City) preExed. 

100.6 
101.0 
103.7 
103.4 

103.7 
104.3 

101.6 

99.1 

101.3 
101.6 

9 8  4 

9a 0 
98.7 

103. !l 
104.5 
103. li 
103.4 
103.3 
102. Q 
101.8 
104.7 
102.1 
09.7 
100. c 

101. I 
101.1 

90. : 

105. I 

loa ! 
100.: 

mi. ' 
91;. 1 
95. : 
98. ! 
OG. 

98. I 
ea 

100. 

80. 
87. 
81. 

- 
bva- 
Lion. 

- 
t-8. 
1 423 

800 
1: 134 

1, 

la1 
1608 
1' 528 
1; 1911 

W l r  
4 

1, Qm 

2,250 

2 037 
1; 809 

2: 024 

1'IW 
1'683 
1'558 
1: 5% 
I ma 
1' inz 
1;,238 

1: 81 

1: 033 

316 
2430 

13% 

1,724 
2 (170 

1 0:5 

1,640 

Pa0 

317 
533 

I, 813 
165 
!I6 

1,635 
26 

2 270 
2: 160 

i ,aa 

0 
0 
0 
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In  referring to the different series the following sim- 
plified notation will be used henceforth throughout this 

498 MONTHLY WEATHER REVIEW. 

TABLE No. l.-Statra and stations aman& atphabetieaEly-Continued. . 

~ 

Compiratlve 
stations. 

aunddJara ....... 
Qumduato .......  eon .............. 
Queretxo ......... 
Tduca ............ 

Gtates and stations. 

Differences. 

......... ........ ............ ............ 

8un Lub Pdosi. 
Ban Luis Potosl.... .................................... 

SfnalW. 
Culiaean .............................................. 
Fuerte.. .............................................. 
Mazatlan.. ............................................ 

Bonoru. 
Quaymas.. ........................................... 
Hermdllo.. .......................................... 

Tubw.  
San Juan Bautlata .................................... 

Tamaulipa. 
Rlo Bravo ............................................ 
Tamplro. ............................................. 
victoris 1.. ........................................... 

Thraak. 
Tlaxda.. ............................................ 

Vrra h. 
Jalapa.. .............................................. 
Ulua (vera Crur) ..................................... 

Yucntufl. 
Immal. ............................................... 
Maxcanu.. ............................................ 
Mrrida ................................................ 
Peto.. ................................................ 
Prweso.. ............................................ 
Valladdld ............................................ 

ZUQltCCUU. 

Zseatcras Bufa.. ..................................... 
zacateras: 1nstItuto. .................................. 

North 
stitude. 

- . 
2 2  2 

24.8 
26.5 
23.1 

27.9 
29.1 

ia o 

26.0 
22.2 
23.7 

19.3 

19.5 
19.1 

20.9 
19.8 

20.6 
20.1 

21. a 
20. a 

22.6 
22.6 - 

West 
mgitudt 
Green- 
wlch). 
- 

ioi. o 

lol. 3 
IO!?. 1 
100.4 

110.9 
110.9 

9 2  9 

g a  1 
9s o 

g a  2 

BO. 1 

96.9 
96.1 

89.0 
90.5 
89.6 
88.9 
90.0 
88.2 

m . 6  
102. 6 - 

Eleva- 
tion. 

ditfW8. 
1.881 

53 
102 
78 

9 
218 

n 

30 
24 
324 

2,240 

1,399 
12 

16 
12 n 
15 
22 

a6 

2 611 
2:443 

1 Station H i t 4  in tables wlth "C" (Ciuchd, City) prefixed. 

The observations.-The Mesican meteorolo&al service 
has maintained two series of temperature otservations, 
one at the hours of 7 a.m., 2 and 9 p. ni., nican local time, 
the other at S a. m. and S p. m., 75th meridian time. In  
order that the series used in tlie discussion might hc, cnni- 
parable the records were reduced to the epoch 1901-1910. 

The method of retluct.ion is best esplnined by an cs- 
ample as given in Table 2 bclow. The station used is 
Morelia (Seminario), and the observations ended in 1907; 
the object is to reduce them to the epoch 1901-1910. 

TADLE 2.-Rcduetion of tcmpcralurc lo the epoch 1901-1910. 

[Morelia (Snninur'o), Uicboican. month of Msrch. Mem tempemtore. 16.F C.; observa- 
tions at 7 a. m., 2 p. m., 9 p. m. Figures without  SI^ are positive.] 

Thus it is seen the reduced temperature for this sta- 
tion is 1G.7 C.. which corresDonds to  the mean for t,he ~- ~~ . 

epoch 1901-igio. 
In  the Observatoria Cenhal de Mexico reduc.t,ions have 

been made as above of all of the observations of t,he 
meteorological service separately for S a. m. and 
8 p. m., 75th meridian time, and also for the series, 
7 a. m. 2 p. m. 9 p. m 

3 

discussion: 

7,2,9 

....................... 7,3,11 

818 

7 a  m +"p m +9p.m.  
3 

7 a. m.+3 p. m . + l l  p. m. 
3 .  

S a  m + 8 p . m  
2 

...................... Syst,em --e-:;-- 

System 

System --- ................................... 
maximum+minimum 

2 ........................... max., min. System - 

The custom has been to use as daily means of temper- 
ature the arerage values derived from the system 7, 2, 9; 
mas., min;, or eT-en that of 8, 8 ;  yhich 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 fempcrat7cre records.-Hourly records of tem- 
Derature are available for the City of Mexico only; using 
ihese to obtain a correction to rlduce to the mean of 22 
hourly observations the following corrections are found 
for the annual means: 
Fori', 2, 9 .............................................. - 0 . 3 4 O C .  

max. and min ........................................ -0.74 
8, 8 ................................................ +l.lS 

This sub'ect, however, will be fully discussed in Part 
111. For die present it suffices to say that the means of 
the 7, 2, 9 systeni 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  Tablc 3 will be found the monthly and m n u d  means 
reduced to the epoch 1901-1910 for the separate hours of 
8 a. ni. and S p. m., 75th meridian time, the means of 
t.he combination - S + 8 + 2  and of 7+2+9/3. The ar- 
rangement of t,he table is alphabetical by  stations: and 
thc geographical coordinates and elevation will be found 
in Table 1. 

From the (lata of Tables 3 and 1 a series of charts have 
been prepared to show, first, the month to month varia- 
t,ion in the monthly means, and, second, the monthly 
surface isotherms. 
TABLE 3.-3lonthly and atinu.11 nienn temptraturea ("C.) reduced to thc 

epoch 1901-1910. 

8 a . m .  ..... 
8p.m ...... 
R,8 ........ 
7.2.9 ...... 
8 a . m . . . . .  . 
8 p . m  ...... 1 
R,6 ......... 
7.2,9 ...... I 

C. Juarez: I 
83.111 _.____ j 
R p m  ...... ; 
?,? ........ 
7,2.9 ...... 
8 a. m 
8 p.m ...... 
8 R  ....... 7: 2;9 ...... 

c. G u m l m :  

...... C. Victoria: 

Autlan: 

I?. 4 18.41 
25.0' 24.2 
21.8: 22.4 21.3' 22.0 

22.8 19.9 
25.2 23.6 
23.0 21.8 
24.6 23.2 

21.51 m.7 
29.4 27.9 
25.4 21.3 
27.6 26.1 

21.1 24.2 
28.7 30.1 
2 6 4  27:91 2 7 2  2910 

240 
2iOi 
21.91 

19.6 
23.3 
21.4 
23.0 

16.3 
21.0 
18.6 
10. 4 

16.7 12.91 
23.P 23.1 
10.2 1i.41 
21.0 18.1 

18.6 15.6 
23.1 23.0 
20.8 18.3 
22.5 21.2 

15.3 11.4 
zo.9, 20.4 

19.91 15.8 
24.2 20.4 
22.0 18.1 
23.21 19.1 

10.7 15.0 

15.4 19.5 
20.0 23.9 

16.4 20.4 

14.0 iao 
21.2 23.7 
17.6 10.8 
20.1 1 . 8  

IO. 8! 14.4 
18.5 21.2 
14.8 17.8 
16.3 19.6 

2.0 11.7 
8.8 20.1 
5.4 15.9 
6.2 17.2 

13.0 19.0 
11.8 24.0 
15.4 21.0 
16.4 23.4 



P 
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3 
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TABLE 3.-Monthly and annual man tnnprratutes ("C.) redwed to the TABLE 3.-Monthly and annual mean temperaturm ("C.) reduced to 

epoch 1901-1910-Continued. epoch 1901-1910-Continued. 

i 

------------- 
Colima: 

8 a . m  ..__.. 1 6 2  16.3 16.8 18.1 2 0 3  22.2 2 1 7  2 1 3  2 1 0  199 I R O  ifi.8 19.0 

8,s .__..... 20.2 m.4l 21.4 22.5 23.8 24.3 23 6 I 23 2 23 n 22.4 21.3 20.2 22.2 
8p.m ..._.. 2411 24.5 25.7 26.9 2 i O  26.4 2514 25:O 24:9 24:s 24:6 23.6 25.2 

7 2.9 ...... 21.7 22.21 23.5 24.7 26.1 25.9 24:Sl k6 24:s 21.2 23.4 21.8 24.0 
cnlndan. -----I. 

8a.m ..._.. 7.0 8.2 11.1 13.7 16.6 19.3 17.81 17.1 15.9 13.9 10.4 6.71 18.1 
8p .m _..... 18.8 20.4 23.5 25.9 27.6 27.8 2 4 8  a 5  23.4 a3. 20.7 1.114 23.2 
8 , s  _....... 12.9 14.3 17.4 19.8 22 1 23.6 21.d 20.3 19.B 1s 7 15.6 12.6 18.2 
7 a 9 ...... 14.2 16.5 19.5 21.7 2317 24.9 22:s 22.0 21.6 I 0 13.8 19.8 

8a.m ._.... 1 1 5  12.4 14.0 15.7 16.2 
8p.m ...... i i a  16.1 18.4 20.3 20.1 
8 , s  ........ 13'6 14.2 16.2 18.0 15.2 
7,Z.Q.- .... 15:5 16.6 18.1 19.4 20.4 

q : 3  1". COInLh: 

cuemavaea: 

8 a . m  -..... 1.3 7.0 10.4 14.0 1 7 3  2 1 3  210  z n 2  i ~ n  1 9 8  8.n 4.2 18.3 
8p .m ...... 14.9 16.3 21.0 25.0 30:k Z Q : ~  ZS:O 27:n 2513 6:: lfi.7 13.7 n.6 
8 8. 10.0 11.6 15.7 19.5 24.11 25.6 24.5 23.8 21.6 17.8 12.4 9.n 17.9 Dd$LQ:::::: 10.9 12.2 16.2 20.0 24.6 26.3 24.9 24.1 22.1 18.5 13.2 1o.n 18.6 

8p.m .....- 15'5 18.5 21.5 28.3 2 4 7  25.n 23:2 a l ' i  2n.4 19:a r i g  16.0 m:e 
8,s  _....... 11.0 13.0 ILR 18.0 i i  20.5 1 9 8  l i 7  1 7 4  15.1 13.0 11.1 16.1 

8a .m ...... 9.5 9.5 12.6 14.R 18.0 24.0 25.3 24.4 2a.s 19.3 14.3 in.? 17.2 
8p.m ...... 24.0 24.8 213.9 29.9 32.6 34.7 32.1 30.8 3n 5 28.1 26.8 23.0 2s.s 
8 8.... .... 16.8 17.2 19.7 22.2 25.6 29.4 2%: 2 7 6  2 f i  24 6 23.4 1fi.6 23.0 
7'2,s  ...... 18.6 18.6 21.G 21.0 27.4 30.6 29.6 25'3 2510 35:4 21.1 17.9 21.3: 

8a.m ...... 10.1 10.8 12.7 15.4 17.4 1R.6 1 7 8  1 7 9  1 6 7  14.9 1 2 7  1 0 5  14.6 
8p.m ...... 1 9 6  2 1 5  23.8 26.1 2 i 6  2 5 s  23'i  22:a 22'2 220 21'2 19:3 2 7 0  
8.8 ..-..... 1418 i6:2 18.2 20.8 n:r, a2:i 20.9 20.0 1 9 4  19'4 l i s  1 4 9  l k : ~  

8 a . N  ...... 6 4  7.5 10.2 12.6 14.7 16.6 1 6 5  1 5 9  14.5 11 1 R n  6.2 11 7 

7 , 2 , 9  ...... l2:5 14.2 17.4 19.4 21.2 22.6 21:6 2015 19:l 1.4 14.9 13.0 17.8 
Fuerte: 

QlIa&lqjm: 

7,2,9.-- . . -  15.4 17.0 19.3 21.9 23.3 22.P 21:; 2 0 . X  2O:5 19:6 17:s 15:s 19.6 
Qululajuato: 

8a.m ...... 8 s  10.1 12.7 1 5 1  17.1 18.5 
8p.m ._.... 18:s m.8 23.2 2514 26.7 24.7 
8 8  ......... 13.7 15.4 15.0 20.2 21.9 21.6 
7 '29  ....... 15.3 16.8 19.7 2a.4 24.0 23.4 

L*gob:' 
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TABLE 3.--dlonthly and atmnnal mean temprratures (.C.) reduced to t ht. 

epoch 1901.19104'ontinucd . 
TABLE 3.-Monthly and annual mean tentperaturea (.C.) reduced to thr 

epoch 1901.1910-Continued . 

8a.m ...... 
8 p . m  ...... 

Tuxbpec: 

. 8. 8 ......... 
7 2 9  ....... 

ruth' Gutier- 
8a.m ...... 
8p.m ...... 
8. 8 ......... 
7 2 9 ....... 
8 a . m  ...... 

j 8p.m ...... 

rez: 

U l u i  ' 

......... ....... 
8 r . m  ...... 
81: ........ 
7.2. 9 ....... 
8 a . m  ...... 
8 . m. ..... 

7,2, 9 ..... 

Valle de Bravo: 

...... :! 8 m 

......... ' 8, 

I 
8 11 . m ...... 22.81 

Vlgln I hlco: 
8a .m ...... 21.0 

8 8  ......... 2 1 9  
7'2 9 ...... 22121 

8 a . m  ...... ?2.5: 
8 p . m  ...... 23.4: 
8 .8  ......... 8 . 0 !  . 7.2.9 ...... 23.9: 

Xkalkd 
23.01 21 0 25 3 26 31 

21.5 25.7 ze.81 27.81 

24.01 2512 ?d2l 27:O 
23.5 24.6 25.8, 33.6 

1 . 5  33.51 
27.4 27.4 
27.0 27.0 
3 . 1  28.1' ! 

I !&o 25.6 21.1 22.7 21.3 24.0 
2 7 0  26.7 20.3 25.0 235 2i.7 
i 5 :  28.2 25.2 23.8 d4 24.8 
27.4: 27.2 25.8 2 1 2 .  za 2 5 4  

25.4 25.5 u.2 23.2 22.7 24.6 
?.a 26.5 25.4 20.41 23.7 253  
'6 RI 26.0 ~ 4 . 8  23.8 23.2 z5.a 
! i o .  ' I  27.5 26.4 25.11 24.3 3 . 4  

8 a . m  ...... 
8 p . m  ...... 
8, R ......... 

Zaratecas,lnst . . 
..... ..... ..... ..... ..... ..... ..... 7 2 9 ......................... !.....I j 1 .....I 

Z a c ~ ~ e c a s . l ~  I i I 1 
...... ...... 

I '  1 
8 a . m  7.51 8.4 9.7'11.11 1?.4 1?.9 11.8'11.RI 10.7 9.3 8.5 
8 p . m  12.2 13 31 16 2 18 5: 19 6 19 9 17.31 17.2 16.2 15.0 13.9 
8, S 9.8 10:s 13'0 14:d 10'0 1519 14.6 11.5 13.4 12.2' 11.2 

8 p . m  ...... 9 3 ' I  1 0 9  1?.7 15.0 I 16.6 16.4 15.7 15.6 14.9 13.4 11.6 

7,2, 9 ...... 8.9 10.2 1214 14:7l 1 6 1  15.7 15.21 15.0 14.5 12.8i 1019 

......... 
10.2 11.2 13.6, 16.0' 1716 17.3 16.21 16.2 15.1 13.9' 12.6 

8n.m ...... 7.0; 7.6 8.9' 11.5 13.6 13.4 12.9 12.6 12.0 10.5 8.9 ' 7 .2 .9  ..I...I . I 
8, 8 .........I 8171 9:2/ 10 8 13 ? 15 I 14.9 11.31 14.1 13.4 l ? . j  10 2 

zacualtipan 

~~ 

TABLE 4.. Tempwature changes from month to month. 7 .  e. 9 syatem (.C.). 

Aliualulco ........... 0.11 
Aiitlrrrr .............. Izo.% c . t:uzrnari .......... 1-0.11 c . Iii:irex ............. 0 7 
C.Victoria ........... 1 "01 
Cnliinn ................ -0.1 i 
Cnlrrtlaii ............. 

Culiacaii ............. 
............. c ~ ~ ~ ~ ~ ~ ~ ~ w ~  .......... 

Clii vintiunpan ........ 0 . i :  
Chihiialiiin ......... k n . 9 1  Diirnrigo ............. 1-0 .sI 
Fwrtc ............... 0.7; 
aiinabtninra ......... I-0.41 
<.ii.iriaiiinto ........ ..I- 0. 4; 

-1- .. 
0.7 1.oi 2.41 1 9  2.71 2 3 

1.31 2 3  2:o 
2.71 3.9' 4.2 
1.8' 3.81 3.2 
0.5' 1 9  1 2  
2 3 '  3:bl 212 
1.11 1.5, 1.3; 
1 2  2 0  . 20'-  67 1:s; q 
1.31 

1: 61 

1.3 
1.7! 
0 0' 

1 5  
auiynins ............ 1 11-6s' 2.3; 

Aiwjiitla .......... ..I- 0.1; 0.9 3.3 
I l e r ~ r i ~ s l l l n  .......... I 1: l+l.3! 2.71 

~s la  llujcrrs ........ .I- 0.41 0.31 1.11 

2 . o/ 
4.0. 
3.2j 
3 . 0! 
2.4: 
2.71 

2 3 . .I/ s 
2.0 
2.4 

2.7 
2 . 4 
? . 9 
2.9 
0 . I 

2.6' 

1.0!-0.8~-0.8~-0.4 .a 11-0 9 -2.d-1.7 
1 31 0.1~-1.5-1.4-0.2(-~5-1.3'-1.1 
08-0 .8  1.1-0.3 1 1 1  0.0 0.4-2.0'-1.7 
5.21 3.7~-1.0-1.5-3.9!~5.9.--5.9!-4.9 

hfrrlda .............. -O.C! 
Mexico .............. -0.Si 
Nontcrrev ........... -0 .I! 
Mort-lis bhs ......... -0 . lI 
Onynca .............. !-i 21 
tJjiiingn .............. 1.2: 

Parral ............... 
Peto ................. -0.2 

hlorelin: Sem ........ I -0 3: 

............. 

Ficdrns Ncgrru ....... j 1 . 4I 

Puebla ............ ...- 0.2'1 

YWtlllt.13 ............ 1-d 
Promeso ............ .'- 0.71 

Qiirrrtaro ........... 
Rln Bravo 
saliiin cruz .......... 
S m  Cristnhl ........ -0 . F 
9 . Juan Bsiitistn ..... 
Snltillo .............. 

I 
5 . LUIS P o t d  ....... -1.G 

Filacn aqnn ........ -0.6 

Tcncnltiche .......... -0 

TaparS;uls 
Tam 1 .ico 

Tcpir ................ -1.4' 
Tlaxcala ............. -0 . t i l  
Tolura ............... -0.5 
Torreon ............. 0. 61 

Sierra Nojada ........ 1 . 21 
........... ............. 

1 11 2 31 
1:01 i 2 1  
1.5: 2.9 

1.41 4.3 
1.3 2.81 

1.9; 3.21 

2 0  
? . 
2 . 71 

Iznnial ............... 
~3 Bnrra 
I>ngrry 
Iwrnwzw .......... 
Leon ............... 
Alanranillo 
Masr0t3 ............. 
hlaxrnnii ............ 2.21 1.9 1 .2 -0 .84 .9  0.0-0.13-1.1-1.8-1.2 
Mnratlan ............ 

............... 

!.....I.. ... I. ... .I ... ..I .. ...I.. ... .....I... .. i. .... 1 .  ... 
1.4; 1.7 1.7 1.4 -1.0 -1.4(-0.2-0.41-1.6 -0.8 

L O /  1.2 2.0 2 7  as a i 1 - a i - i . i - t s - r s  

0.d 2.d 
1.9 ?.?I 
1.51 1 .q  
1.3! 2.3' 

2.0! 2.5; 
1.21 ?.?i 

1.41 2.3: 
1.7. 2.2' 
1.Gi 4.01 
1.7 1.9! 

2.d 4.4 
O.g! 1.41 
0.41 I.,$, 
1.0 2.5; 
1.6 2.61 
1.5 3.9: 
0.6 1.3 
2.3 2.9 
1.1 1.4 
0.8 2.2; 

I 

2 . 7 . 
1.9, 

3 8  

3 0  

2.01 
1.91 

2 . ?I 
2.0-  

1: 31 

2: 01 

2.81 

1.21 

1.3 . 
? . 0 . 
2 . R 

I . 4 )  

2.4; 

O.d-0.3 1.31-0.71-0.71 - 1 . 0 - 0 . ~ ~ . ~ ~ 1 . 5 ~ - 1 . ~ - 1 . 7  0.0 -0.1' 0.91-1. -1.4 

3.41 1.71-0.2( 0.3 --f3'-4.2'-4.3-2.8 
O.Bi-I.O.-l.O -0.2'-~.4'-0.8'-1.4~-1.5 
1.0:-0.7 1.4' O.d-0.4!-0.7 -1.4-1.3 -o.?'--I. ko.GI-o.n1-n. 4'-o.s'-o.n -1.3 ...... ..., . . . . . . . . . . . . . . .  
4.01 2.4:-0.3 -0.31-2.6'-4.9-5.2-3.7 
0.0:-0.9'-0.8'-0.4~ 4.11 O.R~-1.2!-0.8-1.8~-2.8~-3.8-3.O 0.0'-0.3'-1.41-1.0 

0 . gI-O . 6~-1.1)-0.4;-0.4i-l. 0 1  -1.5:-I. 

1 . D( 
1.7 
1 . R 
1 . I 
0.5 
1 . I  
1.3 
1.5 
1.4 
1.8 







b 
k 3 4 
- - - - - 

~ u ~ t e p e c  ............ -0.0 0.9 2.3 e 5  
TuxtlsOutierres .._. -a0 1.3 1.4 1.9 
UI- ................ -0.4 0.1 1.8 0.~1 1.2 
V 8 l h d d d  ........... -0.5 0.9 1.R 1 . i  1.1 
VrllsdeBmvo ...... -0.0 1.3 2.4 1.8 vm chic0 .......... -0.5 1.3 1 .1  1.0 0.9 
xlralsk -0.4 a6 1.2 1.1 1.0 
zacate€aa Inst 
~ ~ & B I I $  ......- 1.0 1.0 2 4  2 4  

lllrlupsn ......... -0.5 1.3 z.a 2.8 

.............. 

. $ j and in certain fimited arms in Jp uly and August, as may 
r; $ $ 4 

- - - ---- 
1.5-as--1.1 -ai -ai -1.2-1.7-1.6 

E] E] be seen from Figure 4. 

j g A 2 ! i 5 ? ! I O S z a  8 The delay in reaching the annual maximum until 
August is due to n climatic condition peculiar to certain 
portions of Mexico. The author discusses this condition 

0.5-0.1 a i -o .5 - i . i -o . s . -2 .0  rather full wder  the term “pert,urbacion de verano,” 

0.7 n. 1 0.1-0.2 -1.4~-1.6l-2.5 ture anomal .” The regions where the summer tempera- 
0.3 0.0-0.1-0.5-1.1-1.3-0.8 ture anoniny prevails are shown in Fi re 4, the chief 

1.4-0.4-0.5-0.2 0.5-1.7 19 -1 .5  “August ’1 : a siniilar though less marked region appears 

1.3-0.7-1.1-0.3 0.4-1.31 1.2-1.1 

1.0-1.0-1.21-0.0-0.2-0.5~-1.0~-1.4 
-0.4 -0.S -0.1 -0.11-1.dIl.d-1.3 which we gave freely translated as “s-er tempera- 

................................................................... r f I I 
I- 1- ’ ! 

1.6-0.3-1.1 0.0-1.1-1.2-1.3-1.4 one beins in northeastern Mexico (see t e region mark4  

Btmtiona- 1 m x -  1 + Amp./ 

~ u t h  ............ J U I I ~ . .  I -  ... do. .  6.3 
Ahualulco ........ Nay.. Jan .... 7.7 

C.Gurmsu ....... Yay ...... d o . .  6.4 
C. J~~~ .......... J ~ , I ~ .  . D=. .. 21. I 
C. Vlctwia ........ A u ~  ... Dec.1.. 12.6 
Colima ............ May ... Jan.. . 4.4 . 
Cdotlau .......... J I I I I ~ . .  DCC... 11.1 I 
Cuernavaca ....... Apr ... DCC ... 5.3 
Cullaean. ......... June.. ... do. .  9.5 I 
Comitsn. May Jan.. 4.9 I 

Chihuahua ........... do. .  ... do. .  16.3 
c w a h u n p a n  .... May ... Jan ... 7.1 
Durango .......... June.. _..do.. 10.1 
m e m  ............... do. .  Dec ... 12 7 
Ouadal4ars ....... Ma Jan. .. 719 
Quanajuato .......... a:: ... do.. 
o~ayma~ ......... July:. DW... 14.3 
Hermoaillo ........ July..  ... do. .  14.0 

J ~ ~ . .  Jan.. .  9.3 
m%uj&.:::::: Au R... ... do. .  3.8 
Izam al.. .......... Ma ... . .do.. 6.5 

H ut18 

ep. ............ L.. :..do. . 0. I 
a m .  ...... -.I_. .do. ... .do. 8.7 ............. June.. ... do.. 8.3 

h m p w  ......... A U ~  ... ~ffi.1..  16.4 
Leon Nay Dec... 9.3 
ManEaniUo .............................. 
Masmta ........... June.. Jan.*.. 6.2 
Mamanu ......... May ... Jan ... 6.6 
Masatlan ......... AUK ... Feb ... 7.8 .......... Jan.. . 6.1 Merida.. 

6. 6 

Morella bs Ma Jan.. . 6.4 
Morella: Sem:::: .&I .do. 6.6 

......... ... . 

7.7 

. 

.............. ... 

Mexico.. .......... .?a:: .. .do. . 
Manterreg. ....... Aug... Dffi... 13.6 

. .. .. 

as compared with the recedin nionth but rises some- 

tures; and thus the maxmum falls m August rather than 
Oaxaca ........... Apr ... Jan ... ’ 5.9 in June or July. 
Ojinasa ........... June.. Dec ... 17.0 In  general it may be said that in Mexico between lati- 
Pachuca .......... May ... Jan. .. 4.9 
pamal.. .......... ~ ~ m . .  D ~ . . .  13.4 tudes 16’ and 23’ north, the maximum is recorded in one 
Pet0 .............. May ... Jan ... 6.3 of the six mont,hs, from April to September. A curious Plcdras Negras .... July ... Dec. .. 20.1 
Pochutla .......... Apr ... Jan ... 3.6 fact in connection with the occurrence of the maximum 
Puebla ............ Ma ... do.. 5.7 in the eninsula of YWatan is  at, notlvithstanding 
p~taro ........... .&:: ... do. .  7.7 

Promeso. June.. do.. 4. S 

io Bravo ........ June.. ... do. .  14.8 
Sdnacruz ....... M ~ Y  ...... do.. 3.5 ence of altitude, the m&uimum advances from west to 
Saltillo ............ June.. Dee... 12.6 
s c r i s t o w  ....... Ya Jan ... 5.1 east; that is, from the Gulf Of Mesic0 to the Caribbean 
S. LUIS Potosl ..... June.. ... do..  9.6 
Sierra?dojada ........ do. .  ~ e c . . .  13.6 me annUd minimu.m.--After August the temperature 
Silnca ...... Apr ... Jan.. . 5.2 
Tapaci%? ......... do.. ... until December or Januar~., except at 
Tampico .......... June.. Dffi ... equatorial thermal regimen. On the Teocnltiche do.. Jan 9.5 
~ c p i c  ................ and Jalisco there is a small region 
Tlsxcala.. ... do.. 5.9 
Toluca ............ .e&:: ... do..  6.7 where the annual minimum tends to occur in F e b m q ,  
Torreon ........... June. Dm 13.5 but the territory as a whole ma be divided into two Tuxtepee Ma Jan 7.2 
Tnxtla Gutlerm.. ... ... do..  6.9 great regions, in the first of whic the minimum occurs 
Ulue .............. June.. ... do.. 
Valladc%id ........ Ma ... do.. kt  ln and in the second in January as shorn in 
Vallede Bran  ....... ... do.. 6.5 m u r e  4. 
Vieia Chlco ....... Aug... ... do. . 5.2 
S kalak.. ......... July. ... .do. . 4.1 
Z a e a t w , I n s t  .......................... 
Zacatears. Bu fa... Ma Jan.. . 7.4 From the month1 means derived from the 7, 2, 9 
Zacual t ip . .  ..-&:I .do.. 7.2 

*tations. Max- mn- ilmp. what in August slight r %  7 excee ing the June tempera- --- 

......... ... 
the sma extent of t,& territory a d  absence of the u u -  

S: Juan Bautlsta.. -..&:I ... do. .  6.4 Sea. 

.......... ... 
........ 

. ... ......... ... E 
SURFACE IS0THERMS. 

..... .. system surface isot K erms have been drawn for each I 
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Bancrlatobd... ............................. 
Talacl, ...................................... 
Zacateuts(Buh) ............................ 
C . J U ~ ~ ~ Z  .................................... 

Places in the United States havin annual means close 

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 temperaturea in Mexico.-The small 
table below presents statistics of January monthly nieans 
in the cold zone of Mexico (arranged from south to north) : 

to those experienced on the high p B ateau of Mexico will 

Stcuwn. I N.LBt. I Alt. 1 Januarymean. . F. m. C. 
10.7 2118 11.3 52.3 

Z . 0  2,011 10.2 50.3 
31.7 1,134 6.9 44.4 

19.3 2:0Z 8.9 48.0 

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 above 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 
and the isotherms of this month bear a striking resem- 
blance to the annual curves. 

The winter isotherms of 10' C. (50' F.) appears in D e  
cember in the northern region and indeed a minimum of 
6' C. (42.8' F.) appears in the vicinity of Ciudad Jaurez; 

FIG. lS.--Iaopleth, City:of Mexico 

The last named is an example of estreme continen- 
tality. 
By March mean temperatures below 10' C. (50' F.) 

disappear and by May, the month of maximum tempera- 
ture 111 the cold zone, the temperatures are above 20' C. 
everywhere except in limited ortions of the Mesa del 
Nortc, the Mesa Central, and Cfiapas. 

In July the temperature has begun to fall noticeably 
in differant r 'om; in all of the hi h plain (mesata) tem- 
peratures art?%dow 20' C (68' F.f and in the northern 
and northwestern parts of the country the isotherm of 
30' remains. 

PART 11. TEMPERATURE VARIATIONS IN TEE CITY OF MEXICO. 

Special importt-tnce attaches to the records of hour17 
temperature made at the central office of the Setruicao 
Meteorologico of the Republic of Mesico in the city of 
Mexico. 

The Cit.y 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 3,240 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 Palah  





I 





Fig. 11. Surface isotherms ("C.), Julyc(7+2+9)/3. 



p 

- - - 
Fig. 13- Surfam isotherme ("C.), September (7+2+8)/3. 



Fig. 16. Surface isotherms ("C.), December (7+2+8)/3. 
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12.2 
17.65 
21.8 
13.2 
16 90 

10.9 
a6 

Nuciond; 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. 

TABLE 6.-Meun hourly temperatures, Hexii! City. ("C.) 

12.3 12.1 
17.70 17.05 
21.8 ~ 21. I 
13 2 12.8 
16.73 , 16.33 

10.8 I 9.0 
a 6  8.3 

......... I 6 a . m . .  ...... 4 a . m  

6a.m ......... 
7 a . m  ......... 
8a.m ......... 
9a.m ......... 

10a .m ......... 
11a.m ........ 
12 noon. ....... 
l p . m  ......... 
2p.m ......... a p.m......... 
4 p . m  ......... 
6p.m ......... 
6 p . m  ........ 
7 p . i  ......... 
8p.m ......... 
9D.m ......... 

1a.m ......... 
2a.m ......... 
8a.m ......... 

1ob.m ......... 
1 1 P . B  ......... 
1zp.m ......... 

Mean.. .. 

TABLE 7.--ddisecllaneoua temperature data, Mm'm City. ("C.) 

I f  R 
~ ~~ 

11.67 ................. 11.90 ......................... 6.3 
16.0 
10.86 .................... 19.1 

Mean dnlmum.. .................. 5.6 
Mean of max. and min.. ............ 12.35 
Maximum hourly.. ................. 18.0 
Mhimum hourly. .................. 6.5 
Mean 7 0  3 '  I l p  ................ 1 1 . 0  
Hmufy aGplkde.  ................. 11.5 
Total amphtude .................... 13.5 
Calculated: 

Menn 24 hours. ................ 1 l . S  
Mean'maximum. ............... IS. 9s 
Mean dnimum. ............... 5. n 

f - 
13.61 

8.1 
17.0 
12.55 
21.1 
6. 9 

14.00 
20. 1 
7. 9 

13.40 
12.2 
14.2 

13. n 

13.30 m. tn 
6.83 
- 

............... ....................... 
................. , .................. 

Mean minimum ................... 
Mean o l  max. and min. ........... 
Maximum hourly. ................ 
Mlnlmum hourly .................. 
M e a n 7 a 3  I l p  .............. 
Houriy a&lkde ................. 
Totalam Htude .................. 
c a l ~ a t s g :  

Mean 24 hours ................ 
Mean minimum.. ............. Meen'maximiun .............. 

'15.58 1 17.50 
16.00 I 17.87 
9.7 12.1 

18.7 20.1 
14.20 16.10 
29.8 25.5 
8.8 10.9 

16.30 18.20 
22.3 24.0 
9.7 12.0 

15.43 17.37 
12.6 12.0 
15.0 14.6 

15.58 17.35 
21.52 25.84 
8.83 11.99 
- - 

t Y 

8 - 
11. lie 
15.13 
11.3 
16.9 
14.10 
21.3 
10. 2 
15.70 
19.8 
11.1 
14.83 

11.0 

15.31 
21.31 
10.47 

1x6 

x - 
la 05 ia 50 

m. I 

19. 20 

13.7 
19. 9 
16. So 

1 2  3 

24.0 
13.3 
18.03 
10.7 
13.8 

18. 02 

11.36 
m. za 

h d 
17.64 
18.17 
13.9 
18. 9 
16.40 
24.3 
12.7 
18. 86 
23.3 
13.6 

9. 7 
11.6 

17.63 
24.85 
1%. 60 

17. m 

-1-l- 
13.89 
14.13 
9.5 

16.0 
12.75 
19. 9 
8.2 

14.05 
19.4 
9.6 

13. Bo 
9.8 

11.7 

12.08 
12. 37 
7. 1 

14.5- 
10.9, 
18 6 
6.2 

12.40 
17.9 
7.5 

11.83 
10.4 
12. 4 

15.36 
15.73 

17.41 
14 20 
22 33 
9.87 

16.10 
21.12 

15.35 
10.25 
12.45 

in. w 

in. n 

The course of the curves that represents gra hically 
the diurnal march of temperature has the general F eatures 
that correspond to conditions in middle and tropical lati- 
tudes. The temperature rises uniformly from the mini- 
mum, whose t h e  of occurrence coiiicides more or less 

with the rising of the sun. This ascending movement 
carries the curve to the maximum, which occurs, on an 
average, a t  3 p. m. The temperature then f d a  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 

values is 10.2' C. (18.4' F.), with minimum temperature 
of 10.9' C. (51.6' F.) at 6 a. m. and maximum of 21.1' C. 
(70.0' F.) at 3 p. m. Consequently the ascendin march 
takes place during the period of 9 hours, and the d escend- 
ing march in the period of 15 hours, there bein a mean 
hourly change of 1.21' C. during the ascent an f of 0.13' 
C. in the descent, which gives the ratio of 10: 6. 

These conditions vary with the season of the year, and 
the example given should be taken only as a generality 
since, as is well known, the mean annual variation of 

8p.m. 

Ro. 19.-Temperature march, vurloua hours, City of Illerlco. 

any meteorolo icsl element whatever does not actually 

As has been stated, the minimum temperature occurs 
about sunrise, due to the fact that the loss of heat through 
nocturnal radiation does not cease until the increased 
insolation on the new day is sufficient1 great to com- 

tures it is seen that this minimum occurs at 5 a. m. from 
May to August, a t  6 a. m. in March, A ril, September, 

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 cloudineas, 

occur on any d ate in the year. 

pensate it. On examinin5 the table of t ourly tempera- 

October, November, and December, an 8 at 7 a. m. in 
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which increases considerably after midday during the 
summer, causin a remature fall in temperature. 

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 (8.3O 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 
of mention. 

"he amplitu % ; P  e o the extreme hourly values also vanes 

Fro. ZO.-Dif[erenm, OW minus calculatad. Observed values in small circles. 

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

January. ............ 11.57 
Fe- ............ 13.61 
lIerch ............... 15.56 
A rU_._............. 17.60 

JUM ................. 17.64 
dy ................. 18.05 

July. ............... 10.71 
August.. ........... 16.68 

October. ............ 14.89 

December. .......... 12.06 

SfIptWllher.. ........ 10.17 

N 0 - k  ........... 13.69 

62.1 
62.0 
61.1 
58.8 
57.0 
53. I 

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 tem erature anomaly in Au . 
discloses certain other anomalies with respect to the 
march of the ten1 erature within the year. These 

(1) The maximum which is normally found in May 
appears in A ril in the temperatures from 3 to 6 p. m., 
and this lea 9 s to the inference that the factors which 
produce the annual mksimum reach the Valle of Mexico 

occurs in the States of Guerrero, Morelos, Omaca, and 
Chiapas. 

(2) In  general temperature falls from May to June 
with a mean chnn e of 0.41' C (0.7' F.) but during the 

rises, or a t  least there is no change. 
Since Mity is less cloudy than June nocturnal radiation 

is more effective in the first-named month, thusgiving 
it a eater diurnal tem erature variation. "heoreti- 

plays such m important r81e in the phenomenon that 
observation is contrary to theory. 

(3) The summer temporature anomaly hereinbefore 
mentioned is reflected very noticeably in the hourly 
temperatures. The temperature is hlgher in August 
than in July for the hours 4 to 8 p. m. and the hourly 
temperatures are the same in both months a t  1, 2, 4, 5, 
a. m., 2, 9, 10, and 11 p. m., so that the phenomenon is 
general from 2 p. m. until 5 a. m. or durmg a period of 
15 hours. 

(4) In  Mexico the annual minimum, monthly means 
considered, occurs in December or January, in each 
case over a large extent of territory. In  the city of 
Mexico the monthly minimum occurs in January, the 
change from the precedin month being 0.49' C. (0.9' F); 
for which the minimum occurs in December. The 
cause of this phenomenon is the influence of cloudiness 
which is more marked in December than in January, 
especially in the afternoon and evening. 

An examination of the tab P e of hourly values, Tab Yt e 6, 

irregularities are as P ollows: 

in April, the same month in which the annu 9 maximum 

early hours of the % ay-from 1 to 8 a. m. the temperature 

cally s a y  should be col B er than June but cloudiness 

however, as in the case o f the mLximum, there are hours 

PART 111. RBDUCTIONEI OF OBEIERVED MEAN TEMPERATUREEI TO 
THE MEAN OF 24 HOURS. 

The method of reduction of the temperature means de- 
rived from the 8 , 8  and the 7,2,  9 series to the mean of 24 
hours was necessarily an indirect one. "he autshor had 
as a starting point the method used by Bigelow in his 
work "Report on the Temperatures and Va or Pressures 
in the United States Weat-her Bureau Buletin P S, and 
since the 8, 8 s stem is common to both countries it waa 

in Bulletin into%exico. In  so doing the hourly tem- 
perature data for the City of Mexico was of matenal 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 reducin 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) 

possible to ro 9 on the curves of .equal correction found 
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or 

If we then take A = observations 7, 2, 9 
(M-A) - (M-B) = (B-A) - - - - - _ _  _ _  _ _  _ _  _ _  _ _  _ _  _ _  _ _  (1) 

B-observations 8, 8 
.M = observations 24 hours 

there will be obtained : 
124- (8, S)] -124- (7, 2, 913- (7, 2, 9) - (8, 8)  

and since in t.he curves of equal correction 24 - (8, 8) the 
value (M-B) is already known, as described in a pre- 

aragraph, and from the data obtained dlrect.ly 
from viOus t I: e temperature values and appearing in Table VII: 
the value (B-A) is also known it is easy to deduce the 
value of (M- A) : 

and the equation gives the correction 24 - (7, 2, 9). 

observations a t  8 a. m. we obtain: 

. On tracing the charts which give the values of the 
corrections to reduce the two systems 8, 8 and 8 a. m. to 
24 hourly values it can be observed that the values of 
A B and A A, when ap lied separately to their res ective 

near1 equal. However, when the first approximatlon 

resulted that the hypothetical values for the mean. of 
hourly observations were similar on making application 
of the values A B and A A,. 

Lastly, after the required ap roximation was obtained, 
we calculated the values of A 4 which are the corrections 
to reduce the system 7, 9, 2 to that of 24 hourly observa- 
tions. The corrections to reduce the mean temperatures 
derived from the various hours of observation to the 
mean of 24 hours are iven in Table 8, and finally the 

TABLE 8.-Cmectiona to reduce temperatures of the h o w  named to the 
d 4 - h ~  mean. ("C.) 

1pVgUred without slgn are paeltlw.1 

(M-A) = (M-B) + (B-A) - - - - - _ _  _ _  _ _  _ _  _ _  (2) 

In  the same manner by substituthg for A the value A', 

(M-A,) = (M-B) + (B-A,) - - _ _  _ _  _ _  _ _  _ _  (3) 

observations give for 6 values that are general P y very 

had g een made we repeated the calculatlon until i t  

reduced means will be P ound in Table 9. 

TABLE I.-Corrections to re& temperatures of the hours namd to the 
2.t-hour m a n .  (OC.)-Continued. 
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TABLE 8.-Cmtions to r c d m  tern eraturea of the hours n a d  to the 
24 hour man. ("8.)--Continued. 

_------_____- 
Aforellc 

7,2,9 ...... -0.6-0.4-0.2-0.4-0.4 0.1 0.0-0.4-0.4-0.8 0.7-0.6-0.4 
8 8  ......... 0.8 0.8 1.1 1.2 1.0 1.0 1.0 1.0 0.8 0.7!-0.9 0.9 0.9 
8'a.m. ..... 6.2 6.4 6.4 6.0 5.0 4.0 3.7 3.5 3.3 4.1 4.9 5.7 4.4 

8'8 ......... 1.1 1.1 1.5 1.5 1.1 1.2 1.4 1.3 1.1 0.9 1.1 1 2  1.2 
0'a.m. ..... 5.8 6.5 6.9 5.8 3.8 3.3 4.0 3.9 3.6 3.6) 4.6 518 4.9 

0axMYl: 
7 a,o ...... -0.9 -1.1 -0.0 -0.9 -0.7 -0.3 -0.2 -0.5 -0.7 -1.1 -1.1 -0.9 -0.7 

7 2 9 ...... -1.8-1.8-1.8-1.9-2.1-0.8 0.0 0.1 -0.7-1.4-1.5-2.0-1.2 
8:8! ........ 1.8 1.2 1.0 1.1 1.1 0.9 1.1 1.2 1.3 1.5 1.8 1.5 1.4 

" I r m  ..... 6.4 6 . 1  7.1 7.i 6.4 6.4 4.4 4.4 4.4 6 . 1  6 .1  5.4 5.2 
P.ehUa: I I  

7,a, 9. ..... -1.4 -1.0 -2.1 -1.8 -0.7 -0.2 0.1 0.0 -0.4 -0.9 -0.7 -1.1 -0.9 

8'a.m. ..... 3.9 4.2 4.3 4.0 3.4 3.1 3.2 2.9 8.0 3.1 3.5 3.; 3.5 

8,a ......... 0.8 0.8 0.8 1.0 0.9 0.8 0.8 1.1 1.0 1.2 1.2 1.2 1.0 

8 8  ......... 1.4 1.4 1.7 1.7 1.6 1.6 1.7 1.6 1.4 1.4 1.4 1.5 1.5 

P a d :  
7,2,9 ...... -0.8-1.4 -0.8 -0.4 -0.1 -0.7 -0.8 4.8 -0.6 -0.8 -a8 0.0 -0.6 

8a.m ...... 6.4 6.2 6.2 6.5 7.4 5.1 3.4 4.4 4.4 5.5 6.2 6.1 5.8 

7,2,9 ...... -0.4-0.1 0.1 0.1 0.0-0.6-1.4-0.2-0.2 0.2 0.1 0.11-0.1 
8 8  ......... 0.4 0.4 0.4 0.5 0.5 0.4 0.6 0.6 0.7 0.81 0.8 0.6 0.6 
8'a.m. ..... 4.2 4.7 5.0 5.1 4.8 5.0 4.1 4.9 4.8 4.9 4.3 4.5 4.8 

Pledma N-s: I I 

hto: I 

pochutla: I 
7, ale ...... -1.6 -1.2 -1.2 -1.5 -1.5 -1.4 -1.1 -0.5 -0.5 -ao,-o.e-i.i -1.1 
8 8  ......... 0.9 1.0 1.0 1.0 0.8 0.8 0.8 1.0 1.0 0.71 0.0 1.1 ao 
0'a.m. ..... 4.5 4.9 5.2 4.8 3.6 2 3  2.5 2.5 2 7  2.0. 3.4 4.1 8.6 

7, 2, e. ..... -0.7 -0 7 -0 8 -0 e -0.4 0.2 -0.5 -0.8 -0.3 -0.2-0.6 -0 7 -a5 
8 8  ......... 1.1 i:i I:( i s  1.0 1.2 1.3 1.a 1.1 io i  1.1 i z  1.2 
8'a.m ...... 4.5 4.6 4.7 4.3 3.1 a 4  8.7 8.2 3.1 3:2 4.1 4.4 8.8 

...... -a5-0.3-0.3-0.~-o.3-0.~-0.3 0.1 0.0-a2 a -ai-o.l 
8,a ........ 0.7 0.6 0.8 0.6 a6 a 5  0.6 a 5  0.4 aa! 0.: 0.8 a 7  
8a.m ...... 2.3 26 2 6  2 2  1.6 1.2 1.1 1.4 1.5 1.31 1.8 2 1  1.8 

PI Y z , ~  em: I 
I 

7,2, g... .. -0.1 -ai -a4 -0.7 -1.0 0.9 -o.e-a6 
8 8  ....... I O  1.2 1.1 a9 071-ae I O  1.0 
8'a.m ...... i 3  3.2 a3 3.3 i4l 4.4 is 4.4 
7, 2, 9 ....... -0.3 -0.4 -a5 -0.7 -0.8 -0.7 -0.6 -a3 
8.8 ......... 1 1  1.1 1.1 0.9 0 8  1.0 1.0 1.0 

416 4.2 4.3 4.2 311 5.0 5.3 L O  8a.m ...... 

Puebla: 

Queretaro: 

I I 7,2,9 ....... 0.1, a1 0.0-0.1-a3-ae-n.7-a4-0.4-a~-0.4 
a,a ........ a 3  a4 0.4 0.3 as a 5  a 4  0.7 0.6 a6 0.4 

7,z,e ...... 
8 s  ........ 111 I O  0.7 O.R a9 1.0 as 0.71 0.8 i o  0.9 
d a m  ...... i o '  3 0  2 2  2 3  2 6  3.0 2 6  21 2.0 24 2.6 

7, 2, e ....... -0.8 -0.4 -0.7 -0.3 0.1 -0.4 -0.6 -ai 0. I -a4 -a3 
8 a  ........ 0.51 a6 a5 0.3 a3 0.4 0.6 a6 0.6 0.5 0.5 

S a m  ...... 3.2 3.4 3.3 2.9 3.2 2 9  8.0 3.8 3.1 3.2 29 

0.0' I ai  0.1 a 3  a3 a2 0.0 0.1 I ai 0 2  az 

I 
8'a.m ...... 3.7! 3.7 3.9 4.0 3.6 3.8 3.5 3.1 29 2.8 3.5 

Blo Bravo: 

Ballnr C m :  

Baltillo: 

Ban Cristobal: 

TABLE 9.-2&hour mean temperatures by reduction. ("C.) 
(See Tables 3 and 10.) 

Ahualuco. ..... 
Autlan ......... c. Ciurmh ..... 
C. Juarez ....... 
C. Victoria. .... 
Colima ......... 
Colotlan ........ 
Comltan ....... 
Ciieriiavaca. ... 
Culiachn ....... 
Chi nahuapan.. 
Chi%nshua ..... 
Duraugo.. ..... 
Fuerte.. - ._..__ 
Guadalajara.. .. 
Guanajuato.. .. 
Cuaymas. ..... 
Bormnsillo ..... 
U i i e j ~ p . .  ..... 
Isla iyeres.. .. 
Iramal. ........ 
Jalapa.. ....... 
La Barca ....... 
1mgos. ......... 
Lamrrazos.. - - - - 
Leon'. .......... 
MairraNllo ..... 
Mascota. ....... 
Mareanu.. -. -. . 
Mazatlan ....... 

7.9 8.9111.2(13.4 14.6 

1119 Id81 16.1'19.0 20.6 

li4 19.31 21.5 23.8 26.2 

24.1 %.GI 2 i . B  %.I 27.2 

109 124 16.5 20.4 21.9 

17.4 17.81 20.1 28.0 W.3 
15.4 16.8i 19.0 21.7 23.3 
13 3 15.0 17.7 20.2 20.8 

169 18.2 21.0 23.7 a6.9 
19:7 20.j  24.0 26.5 27.9 

Merida.. ....... 
hfcsico.. ....... 
Mmterrey.. ... 
hlurelia ubs.. . 
blorelia' Sem.. . 
Oaxacal.. ....... 
Ojinaga. ....... 
Paehuca.. ..... 
Pa mal... ....... 
Peto.. ......... 





i r -  _:-*- . . 
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(6) Tamplro ........................................... 
C . Victoria ......................................... 
Tomon ............................................ 
saltill0 ............................................. 

MONTHLY WEATHER REVIEW . 

Meicrs . 
24 

324 
1.135 
1 eo5 

507 

(7) MaHaratlan ........................................... 
Te Ir ............................................... 
C o L m  ............................................ 
Durango ........................................... 
Zaratctas . Inst ..................................... 

(8) Manurnlllo ......................................... 
Collma ............................................ 
Toplc ............................................... 
Autlan ............................................. 
Masrota ............................................ 
Ahualulco .......................................... 
C . Guzmau ......................................... 
Quadnlajara ........................................ 
Colotian ............................................ 

(9) ManunlUo ......................................... 
CoUma ............................................. 
C . Cuzman ......................................... 
La Barra ........................................... 
Teoraltlrhe ......................................... 
Leon ............................................... 
Lyres. ............................................. 
aforelia (Ob.) ...................................... 
Morclla (ern.) ...................................... 
QUaMJUato ......................................... 

(10) Manzanlllo ........................................ 
6 d M  CrUE ........................................ 
Porhutle .......................................... 
Collma ............................................ 

(11) mua .............................................. 
Tampiro .......................................... 
HurJutla .......................................... 
Jalap8 ............................................. 
Cuernavar 8 ........................................ 
Valle do Bravo .................................... 
Qucrptaro ......................................... 
Zawaltlpan ....................................... 
Pucbla ............................................ 
Chl nahuapan ..................................... 
Tolura ............................................ 

(12) mua .............................................. 
Tam Ico .......................................... 
T~xt&e .......................................... 
Hucjuth .......................................... 

(13) Ulua .............................................. 
Tuxtepee .......................................... 
Pwhutla .......................................... 
Jnlapa ............................................. 
oaxara ............................................ 
Silar-ayoepan ...................................... 
Puebla ............................................ 

(14) Ulua .............................................. 
San Juan Bautists ................................. 
Tuytepw .......................................... 
Satins Cnir ........................................ 
Tuxtle Qntr ....................................... 

(15) San Juan Bautish ................................. 
Ealina CNZ ........................................ 
Tapanhula ......................................... 
Tuxtla Gutiems .................................. 
Carnilan ........................................... 
San Crlstobal ...................................... 

(16) Vtgla Chlco ........................................ 
xkaiak ............................................ 
Tapwhula ......................................... 
Comltan ........................................... 
San Cristo bal ..................................... 

(17) IS~R Mu !res ....................................... 
Xkalali ............................................ 
Maxcanu .......................................... 
Prcgroso ........................................... 
Tzanial ............................................ 
Merids ............................................ 
VaUadoUd ......................................... 
Pet0 ............................................... 

;~;xraolc. .......................................... 

P a c L a  ........................................... 
.......................................... 

............................................ 

Salina CnU ........................................ 

VI@* CLI-0 ........................................ 

TABLE 9 . 4 4 4 0 ~  mcan hmperatwes by reduetion . ('C.)-&mta. 

PiedmaNegras . 
Paehutla ....... 
Prol?Teso ....... 
Puebh ......... 
Quueretaro ...... 
Rlo Bravn ..... 
Salina Crur .... 
R . Crlstnbal .... 
8.JusnBautista. 

saltill& ........ 

s . Luis POtnSi .. 
Sierra Mojada . . 
Sllacspoarsn ... 
Ta.j@lule ..... 
Tampico ....... 
Teooalticbe .... 
Teplc .......... 
Tlsxcals ....... 
Toluea ......... 
Torreon ........ 
Tuxtepee ...... 
TuXtl8 QU- 

tlwreE ........ 
Ulua ........... 
Vslladolid ..... 
VaUe de Bravo . vf SChfcO .... 
Xkiak ........ 
Zacateeas Inst . 
Zacatecss'Buk 
zacusluph .... 

21.7 
11.2 
13 . I  
15.j 
24 . 
11.2 
10.7 
22.7 

14.4 19.2 
24.5 25.6 
22.3 23.7 
12.3 14.7 
14.6 17.5 
16.7 2o.r 
25.2 26.7 
13.7 16.6 
11.71 13.6 
23.8: 26.2 

20.1 2l.F 
21.2 21.5 
ao.5 21.8 
1 2 8  14.1 
2 2 5  23.6 
23.s Y . 4  
9.6 11.0 

9.3 9.9 
10.4 11.4 

u c l  ae.7: 

17.9 16.6 
z h 4  23.7 

19.9 16.5' 
14.6 14.61 
27.6 26.2 

27.8 27.21 

I 

24.4 
13.3 
15.1 
18.5 
26.2 
13.6 
13 . B 
24.9 

11.0 21.6 
23.s 25.7 
22.8 24.9 
11.6 14.8 
13.5 17.3 
15.4 22.8 
35.3 27.0 
11.0 17.6 
11.7 13.7 
33.6 28.5 

28.4 

24.9 as . 4 

16.4 as . 9 
28.9 
14.7 
14.1 
14.2 

25.w 

24.6' 22 . F 
23.R 22.4 
25.4 23.4 
24.1 22.5 
15.6 14.7 
25.7 24.4 
a55  24.6 
13.1 11.7 
11.9 11.9 
1 2 6  11.0 

21.6; 24.7 

21.4 23 . R 
21.3 24.7 
21.4 24.3 
13.4 16.2 
23.2 2-5.6 
24.3 2(Lo 
10.4 13.9 
11.2 13.8 
9.6 12.8 

1 I I l l I I I I I . I .  

PUT IV . REDUCTION OP TEMPERATURE TO SEA LEVEL . 
The 70 stations used in this discussion may be classed 

with respect to altitude as follows: 
Stationa with leae than 500 metera elevation ...................... 27 
Statione with 500-1, 500 metere elevation ........................ 12 
Stationa with 1,509-2, 500 meters elevation ....................... 29 
Stationa with elevation greater than 2, 500 meters ................. 2 

In brief, the method of reducing the temperatures to 
sea level was accomplished about as follows: 
The stations were assembled in roups as shown in 

lated . The stations in the group and the group coordi- 
nates are given in Table 10 . 
TABLE 10.-Centers of reduction . Gt.Ouvin0 of sfationa and geographical 

Figure 21 and the coordinates of eac % group were calcu- 

centers and statfans . 1 Elem 
tlon . 

(1) Qua p a s . .  ......................................... 
HcmOsill0 ......................................... 
C . Jusrer ........................................... 
chlhuahua ......................................... 

(2) Quaymas ........................................... 
CuUacan ............................................ 
ldassuan ........................................... 
h e r b  .............................................. 

(3) mwatlan ........................................... 
Fuertn ............................................. 
Torreon ............................................ 
Bierm Mofada ....................................... 
Pam1 .............................................. 
Durango ............................................ 

(4) Pledm Negras ..................................... 
Lampros .......................................... 
Ibmtfmy .......................................... 
Sicrra Mojada ...................................... 
saltmo ............................................. 

(6) Rlo Bravo .......................................... 
Pladras Nepras ..................................... 
Lam u*l .......................................... 
c . vp" ctoria ......................................... 
1Elsltlllo ............................................. 

cpllon ............................................. ............................................ 

IbMb?lTey .......................................... 

9 
218 

1 134 

0 
53 
78 
1M 
'18 

1M 
1135 
1'6% 
1: 730 
l S 9 l - Q  
m 

1: 423 

31 7 
533 
800 

1 135 
1'539 

30 
221 
317 
324 
533 

1. 05 

1:605 

. 
stltude, 
north . 

27.9 
29 . 1 
31 . 7 
P . I 
29.3 
27.9 
24.8 
23.1 
% . 5 
25.6 
23.1 
2% 5 

27.3 
a6.9 
MO 
25.6 
2% 7 
27.0 
25.7 

25.6 
27.3 
25.4 
2i . 0 
25.0 
2% 7 
27.0 

25 . I 
25.4 
a 1  

25 . n 

29 . n 

23 . 2 

Lond- 
tude. 
we& . 
. 
no. 9 
11a9 
106.5 
108.1 
l(L9.6 
110.9 
107.3 
1m . 4 
1 On. 7 
105.3 
lm 4 
10% 7 
103.4 
103.7 
109.0 
104.5 
105.5 
loo . 5 
100. 5 
100.3 
104.4 
103.4 
103.7 
101.0 
102.1 
9s . 0 

100.5 
100.5 w . 1 
100.3 
101.0 
98.9 

TABLE IO.--Ccntms of reduction . Grouping of stations and geographical 
coordinates of ccnters-continued . 

tion . Centers and stations . 

Qurretaro .......................................... 
San LUIS rotnsl .................................... 
Z8Cak'CaS. InSt ..................................... 

56 
930 

1 RP3 

2. 443 

4 
505 
930 

1 M a  

1,32.5 
1. 529 
1 558 
1:EU 

4 
507 

1.529 
1 532 

1 . m  
1. R i 1  
1. 925 
1.933 
2. 037 

4 
58 

164 
507 

11 
24 

314 
1.399 

1. h25 
1. 442 
2. 024 
2.150 
2 .24  
2.258 
2 . ZC 
2 . 4M 
2. 6i@ 

12 
24 
25 

31f 
1. 3% 

15 
2: 
66 

164 
1 381 

1:6X 
2. 15( 

1: z 
a: 
L 

53t 

1: 
3 

1Ri 
6% 

1.62 
2. 111 

1 
1 

1% 
1 . m  
2. 111 

1 
1 
1 

1: 
l i  
1( 
2: 
z 
3l 

1: 9w 

1: 23.. 

1: i# 

1.540 

1'56: 

. 
atltude, 
north . 
- . 

22.1 
23.7 
25.6 
25.4 
2a6 
22.2 
22.6 
23.2 
23.2 
21.5 
22 .E 
24.0 
22.6 
22.8 
19.0 
19.2 
21.5 

. 19.5 
#).e 
19.6 
m.7 
22.6 
M 4  
19.0 
19.2 
19.6 
m3 
21.2 
21.1 
21.4 
19.7 
19.7 
21.0 
2n.2 
19.0 
10.2 
15.7 
19.2 
1. . s 
19.2 
22.2 
21.1 
19.5 
1%9 
19.2 
20.6 
m.5 
19.0 
19.3 
19.4 
19.9 
m.1 
19.3 
19.9 
19.2 
22.2 
1s . 1  
21.1 
19.5 
20.0 
19.1 
1s . 1  
15.2 
15.7 
19.5 
17.1 
17.5 
19.c 
17.3 
19.2 
18.c 
18.1 
16.1 
16.G 
17.6 

16.1 
14.B 
11.B 

. 16.1 
16.7 
16 . I  
19.R 

1 1  e.. 
1%7 

21.1 
19.8 

20.6 

21. 
20.1 

20.1 

20.n 

ia a 

ia a 
14 . a  

17 . a  

1%a 
19 .a 
20.B 

20.a 

- 

. *- 
wmt! 
. 

98.0 
99.1 

109.4 
101.0 
100. 3 
101.0 
1026 
100.6 
108.4 
105.0 
1 6  tn. 
104.6 
1 M 6  
101.4 
101.8 
103.7 
105 .e 
lob 6 
lo( .7  
103.9 
1m.6 
103.4 
103. 6 
104 . 1 
104.3 
103 . 7 
103 . & 
1025 
1 M 3  

101.9 
101.1 
101.1 
101.3 
1m3 
104.3 
95 .!a 
96.6 

103 . 7 
69 . 9 
OB . 1  
98.0 
98.4 
96.9 
98.1 

loo. 0 
100. 3 
98.6 
981 
98.1 
99.1 
980 
98.7 
w.7 
og5 
96.1 
980 
96.1 
98.4 
OB .0 
07.1 
96.1 
96.1 
a5 .1 
OB . 5  
99.0 
OB . 7  
98.1 

97.0 
96.1 
92.0 
96.1 
95.1 
93.1 
91.7 
92.9 
OR . 1  
92.3 
93.1 
92.1 
92.6 
93.1 
87.6 
87.8 
91.3 
9 1 1  
92.6 
k1.6 
6R.7 
87.6 
87.8 
9 a 6  
5a0 
89.0 
89.6 
88.2 
889 

1m.6 

ea 1 

8 a 7  - 
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16.5 19.8 23.01 28.~1 29.2 30.5 29.71 28.6 

17.7 21.4 24 o s .31  28.0 n.3 27.7125.8 

17.8 19.8 21.8 313 27.2 27.1 27.7 27.7 
18.2 213 2 7 8  X 4  2 8 0  a86 282 250 
15.2 1 0 5  2 2 8  %.8/29:2 2d9 29:2 2818 
16.3 20.1 22.7 26.3 2 8 2  2 7 8  21.8 25.7 

18.8 20.0 2214 23.6 25.0 2i2 25.41 21.6 
21 0 22 6 23 8 25.0 26 2 25.2 25.0 21.6 
2115 22.6 2512 25.4 28'2 25.3 24.61 24.4 
21.8 2310 21.2 25.0 246 24.4 24.21 24.0 
20.4 22.8 25.3 253 282 264 2 6 2  757 
20.2 23.0 25.8 27:2 2714 2112 i 8  

25.21 25.21 24.9 
26 2 25.0 25.0 
2510 24.6 24.2 
23.8 23.6 24.0 

1 1 .  

E 

case it wi l l  gener A y belong to the first or second degree. 

The dif€erent stations of a group were located b 
taking as abscissas the temperature values for eac 
station and as ordinates the respective elevations, the 
computations being made separately for each group. 
The series of points, as many as there are stations, referred 
to the center of correction will give a curve that will be 
classiiied accordin to its characteristics but in the present 

23.8 18.2 11.6 n.8 
25.0 18.5 16.4 22.6 
249 209 1 7 1  234 
k 0  1716 I4:6 
22.4 17.11 14.6 Z3.2 

24.4 220 18.8 Z2.4 
24.6 226 21 4 21 6 
23.9 228 2116 2316 
23.4 22.4 21.3 23.4 
23.2 21.4 20.2 23.6 
23.81 21.4 19.4 23.9 

24.2 22.6 21 4 24.2 

225 19.4 16.2 227 

24.0 22.61 21.5 23.8 

24.3 23.6 k 8  24.4 
24.0 24.6, 23.0 24.0 
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I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

1 .............. 
2 .............. 
3 .............. 
4 .............. 
6 .............. 
6 .............. 
8 .............. 
9 .............. 
7 .............. 
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15.4 
17.0 
17.2 
13.5 
11.5 
16.8 
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18.6 
20.61 
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The curves for temperature gradient with elevation 
that have been obtained for the 17 cent,ers and for which 
values of the sea level temperatures have been deduced 
ap ear in Fi re 22a and the corresponding numerical 

for elevations of 0, 500, 1,000, 1,500, 2,000, 2,500, and 
v J ues for eac r month and the year are given in Table 11 

3,000 meters. For lack of space only the annual curves 
are reproduced. District No. 17 includes the sea-leves 
stations of Yucatan for which no curve is given. 

Finn.lly froni these data there hnve been computed 
statistics o f .  the relative variation of temperature with 
altitude as shown in Table 13. The values in the last 
colunin of that table are presented graphicall in Figure 

of variation with latitude and longitude were prepared, 
but are not reproduced in this abstract. 

22, and from the teniperature situation at  sea- r eve1 charts 

TABLE 11.-Mean temperntiires at diflwent planes. dvrivcd .from the curves 
giiling tenaptrcttttre gradient with altiittcde. ( O C . )  

AT 0 METERS. 

1 .............. I 
2 .............. 
3. ............. 
4.. ............ 
5.. ............ 
6.. ............ 
7.. ............ 
8.. ............ 
9.. ............ 

10. ............. 
11 .............. 
12. ............. 
I3 .............. 
14 .............. 
15.. ............ 
16.. ............ 
17. ............. 

, I I I I  

AT 500 METERS. 
, . I ,  I , , .  

. l I l I  

AT 1,oOO METERS. 

1.. ............ 1 " ' 1 1 ' ' 1  

3.. ............ 
4.. ............ 
5.. ............ 
6.. ............ 
7 .............. 
8.. ............ 
9.. ............ 

I1 .............. 
12.. ............ 
13 .............. 
15 .............. 
16 .............. 

1.. ............ 
3.. ............ 
4.. ............ 
5.. ............ 
6.. ............ 
7 .............. 
8.. ............ 
9. ............. 
11 .............. 
12 .............. 
13 .............. 
15.. ............ 
16 .............. , . ,  I I I I . I I 1 -  I - - -  

AT 2,000 METERS. 

3 .............. 
6 .............. 
7 .............. 
9 .............. 
11 .............. 
18 .............. 
15 .............. 
16 .............. 
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TABLE 11.-Mean fanperaturea at d< ment planes, dwhedjrom the curves Mean v a l w  pct 100 
giving tempmature gradient un' tB altitude. ("C.)-Continued. 

TABLE 12.-Vertieal temperature gradient ("C.). 
mefera. 

Zoned (In meters). I A T  2,500 METERS. 

1 .......................... 
2 .......................... 
3 .......................... 
6 .......................... 
7 .......................... 
8 .......................... 

11 .......................... 
12 .......................... 
13 .......................... 
15 .......................... 
16 .......................... 

4 .......................... 
5. ......................... 

9..- ....................... 
10. ......................... 

14.. ........................ 

6 .............. 
7 .............. 

11 .............. 
13 .............. 

-0.4 -0.5 - a 6  ........................ 
- a 5  .......................................... 
-0.4 -0.4 -0.5 -a5 ................ 
-0.3 -a3 - a 4  -a5 - a 6  ........ 
-0.5 -0.4 - a 3  -a5 -0.5 ........ 
-0.4 -0.5 - a 4  i.. ...................... 
-0.2 -0.4 -0.5 -0.6 -0.6 -0.7 
-ai -0.4 -0.6 ........................ 
-0.4 -as -as 1 -0.6 -0.7 ........ 
- a 3  -0.6 -0.6 ! -0.7 
-0.4 -0.4 -0.61 - a 7  ................ I 

0.1 -0.2 -0.5 ........................ 
-0.2 -0.4 -0.5 ........................ 

-0.5 -0.4 -0.4 -0.5 ................ 
-0.6 .......................................... 

-0.4 .......................................... ................ 

AT 3,000 METERS. 

11 .............. 7.6 10.0 12.3 12.1 12.0 10.6 11.2l 9.8 9.0 7.41 5.8 9.5 
1 6 4  I I I I I I I I I I I 

-a S 
-0.4 
-0.2 
-0.4 -a 3 

-0.4 
- a 4  

- a 4  
-0.4 

...... 

-a 4 

....... 
-as 
-a 5 -as 
....... 

CLIMATE OF SAN JOSE, CALIFORNIA. 

ESEK S. NICHOLS, Meteorologiat. 

[Weather Bureau, 8an Jose, Callf., Fept. 26,1923.1 

P H Y S I C A L  B A 6 I S  OF T H E  CLIMATE.  

San Jose is situated in latitude 37' 20' N. a t  an eleva- 
tion of about 100 feet above sea level near the western 
coast of the North h e r i c a n  Continent, only about 30 
miles distant from bhe Pacific Ocean. 

The city lies in the midst of the Santa Clara Vnlley, 
the floor of which is generallv nearly flat. In  the imme- 
diate vicinity, the slo e is about 20 feet per mile nort,h- 

end of which is about 10 niiles 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 a - 

roximately parallel with the coast. The valley, t i! e 
gay, and other valleys both northward and southward 
lie in the trough between the two ridges. No to ogra hic 

and the bay. The main portion of this practically land- 
locked body of water is 43 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 Ran e rise above t,he 
4,200-foot level, and ext.ensive highlan d s east of Sa.n Jose 
are about 2,500 feet in elevation. These mountnins are 
sufficient to protect the valley to a great extent from the 
hot, dessicating summer air of the interior of the St.ate, 
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 easbn0rt.h- 
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 overlyin the Great Basin 
durin cold wave8 from overs reading 6 alifornia. 

Alt%ough the Santa Cruz gange 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 

northwestward towar i San Francisco Bay, the soutliern 

features prevent the free flow of air beheen t E ?  e va lev 

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 atmos here in this 

from an area of high 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 8 more constant temperature than does a body 
of land under the same conditions; so the ocean, aided 
by the bay, modifies the tem erature, making winters 

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 don shore, although the main surface drift in 

Cnlifornia Current and is of comparatively low tempera- 
ture for the latitude. The average nnnual water tem- 
perature near the coast west of this district is reported 
as about 55', vnrying from about 50' in winter to 60' 
in lnte summer. 

art of California is from northwest to sout fl east, largely 

warmer and summers cooler t g an otherwise. The sur- 

this part o f the ocean comes from the northwest in the 

S O U R C E  OF CLIMATIC D A T A .  

The following brief description of the climate of San 
Jose is based mostly on records kept a t  the Weather 
Bureau office in that city. The instruments and their 
esposures have been practically unchanged from a short 
time after the San Francisco earth uake of 1906 to date, 
and the data for the 17-pear perio8 form a homogeneous 
series. The meteorolo ical instruments used are of types 

ard equipment of regular 'United tates Weather Bureau 
stations. The most im ortant are the following: Mercu- 
rial bnrometer, aneroiJ baro raph, Robinson cup ane- 

tipping bucket rain gauge, maximum and minimum ther- 
mometers, Richard thermograph, whirled ps chrometer, 

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 

8 too well known to nee R any descri tion here, being stand- 

niometer, 6-foot wind vane, e P ectrical sunshine recorder, 

and quadruple register. The accompanying ?r alde No. 1 


