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The urpose of this paper is to combine in convenient 
form t R e widely scattered weather data for the several 
divisions of Central America found in the works mentioned 
under " Bibliography." 

It is to be regretted that some regions will be rcpre- 
sented by very meaver data, that ninny of the series of 
observations are b r a e n  or even fragmentary, and that 
the periods of time to which the tables relate are synchro- 
nous for but few of the stations. 

Before presenting the tabulated data it will be well to 
make a general survey of t,he physical influences that 
give to this region its rather diversified c.limate. 

With respect to tern ernture conditions, three zones 

the tem erate zone, tierra tompbada, subdivided into two 

tion of about 3,500 feet, the upper between this elevnt,ion 
and that of 7,500 feet: and t.he cold zone, 2i:rrra jl.icz, in- 
cluding all regions with renter eleuat.ions. 

from the sea. The t pica1 pr0duc.t of t,he hot zone is 

the temperate zone are coffee and cereals: the cdcl zone 
is not well ada ted to ngriculture, temperature bclom 40" 

The precipitation received over this region shows 
wide variations both as to amount and clistrihution 
through the year and me.rliec1 contmsts are to he found 
within short distances. This may be esplained by refer- 
ing to the rain-producing causes and to the interposed 
mountain barriers which set well-defined limits to which 
these causes are effective. 
In his paper "Central American Ribinfall " Harrington 

classifies the rains of this region under the following 
types : Invierno, trade wind, nort,lier, and cyclonic. The 
invierno type is that due to the migratory movement of 
the equatorial rain belt following the course of the sua: 
ite duration is from May to November, being somewhat 
shorter in the northern than in the southern regions. In 
the northern regions rains of this type have a single 
maximum about the time of the suninier solstice, while in 
the southern re ions there occur two masima of precipita- 

the sun. fn  the interval, with diminished preci itatiou, 

season, which for reasons given later appews well defined 
only on the Pacific slope. With the passage of the sun to 
the south of the Equator and the consequent withdrawal 
of the rain belt there is marke.d diminution in this type of 
rainfall in November, and by December the wermo, or long 
dry season, holds full sway, continuin5 until the coniing 
of the rain belt about one month after t le vernal equinox. 
The recipitation clue to condensntion of moisture carried 
by t K e trade winds is limited almost entirely to the 
Atlantic coasts and slopcs, reaching its masimum from 
June to August. The rains accompanying " northers" 
generally estend no farther south than tlie crests of the 
mountains of Guatemala and to the northern coast of 
Honduras with masiniuni from December to February; 
those of rarer occurrence in connection with cyclonic 
disturbances in the Caribbean Sea reach, as a rule, to no 
great distance inland and appear only in the hurricane 

may be distin uished: 5 he hot zone, tkrra cdiente, ex- 
tending from t B e coast to an elevation of about 400 feet; 

levels, t R e lower lying between the hot zone and 8.11 eleva- 

The rincipal ve etab K e product, of the different, levels 
will in R icat,e the e a ect of change of climate with ascent 

the bmana, those of t P le lower and upper suhdivisioris of 

occurring in a1 P months of the year. 

tion corres on if in8 roughly to the two zenit.h positions of 

there occurs about August the veranillo, or s K ort dry 

Ancon. .. ._. . .. . . . . ___. . 
Cdebra. ._. . . . . . . . . . . . . . 

PANAMA. 

Colon __....._...._...._. 

183 

8 80 3 80.4 81.5 51.7 80.5 79.9 SO. 2.80.0 79. S 79.2 79.079. 
7 77: 677.5 78.5 79. i i9 .4  79.1 79.0'79.0 78. S 78.3 i7. S178. 

G79.31i9.279.1 W.579.8179.4 79.4179.379.5 79.078.1 79. 
I 

season. It is seen that nearly all of tlie Pacific coast 
receives rain from only the first of the sources mentioned, 
thus presenting the typical invierno, while the remaining 
regions have in addition to this other sources of moisture 
supply with rainfall throughout the year, the maximum 
amounts being received in some one of the months from 
June to November. 

Temperatws.-In this tropical region there is very 
little difference in temperature for stations at  or near sea- 
level, but since the interior rises to considerable elevations 
there is found for the entire region a range in mean annual 
temperature of more than 30'. From an annual mean 
temperature of SO' a t  the coast stations there is decrease 
to a mean of 55'' for an elevation of about 7,500 feet. 
For all levels temperatures are rather uniform throu hout 
t,he year. Even at  Quezaltenango (7,710 feet) the fiffer- 
ence in the temperature means of the coldest and the 
warmest months is only 10'. The means at  this station 
for January and June are 53' and 62' respectively, and by 
referring to similar values for the United States it is found 
tlitit they are very near those for Washington for the 
months of April and May and for New Orleans for the 
months of January and March. Near the coasts the 
highest, temperatures range about 95'; for moderate ele- 
vations they range about 90°, escept where a valley 
csposure such as that of San Salvador may give extremes 
of 100' or slightly above; while for the most elevated 
station reporting (Quezaltenango) the highest tempera- 
ture is $3'. Estreme minimum tem eratures range from 

feet. 
Temperature means based on the formula max. + min. 

+2 are available for all stations with tem erature records. 

maximum and mean minimum tem eratures. Geo- 

un cp er precipitation. 

about 60' near the const to 36' at t i e elevation of 7,700 

These nre given first, followed by tabes r giving mean 

gra hic coordinates and elevations are P ound in Table 7 

TABLE 1.-Mean tmpcratwes  f rom daUv e . r t r m s  (" F.). 
- 

1 a 
-4 - 

r9.0 

a. 4 is. 0 
58.1 

74.7 

79.5 
7s. 2 

77.1 
58.9 

30.2 
78.6 

79.3 - 
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TABLE P.-Mean 1IuLTimuin tem.peratiirtls (" F.). 

8 Hean for 1 p. m. 

TABLE 3.-Mean ininiinzint teiii.pcratiwes (" F.). 

.i. I I is 

Stations. 

BRITISH HOh'nURAS. 

SALVADOR. 

San Snlrador.. -. . . . . . . . 
COSTA RICA. 

8an Jose 8 ___. . . . . . . . . . . . 5 

CANAL ZONE. 

Ancon .... . . . . . -. . . . . . . . 
Culebra __..__..___..__.. 

PANAMA. 

Colon ......._..._.._._.. 

- 

$ 
6 * 
c* 
m _- 

0. : 

0.1 

0.1 
n. : 

4. I 

1.; 

2. I 
1. I 

4. t 
- 

j l i  2 - 2 I G l  

a Mean for 6 %  m. 

Means for tem ernture obtnined by use of the forniula 

the true values, hence the following ta le wibh probably 
more accurate values for a few stations is added. 

% employed in Ta R le 1 are probably sli htly higher than 

TABLE 4.-Memn teniperatima by other formulae (OF.). 
(C,ornpare with Table 1.) 

Belize I __._....__......_ 
Clurnas 1 . .  . . .__. ._...._ 
Guatemala 3. ... . . . . . .. . 
Teguci ulpal ._..._..._. 
Sari safvador 1. __. . . -. . . 
San J& 4 __._ -. . . . . . . .. . 

1 Reduet.ion to true mean by Hann. 
? Forniula, 7a+?p+[\p+3. 
2 Formula. 7a+31+9p+gp+4. 
4 IIourly reading% from thermmaph. 

TARLE 5.- Tcinpci-ature extrenm-Mazinaum (OF. 1. 

TABLE 6.- Tempfratwe e.ztrsines-,Whimzim ( O F . ) .  

Hcli7e. _.____.___..____.~ 10 
r'himaT 11 
GuatPnmla ._.. -. . ......_ I 13 

Pwcipitat ion.-Relative to precipitation received, the 
region may be divided into two parts: The Pacific slope 
with moderately heavy rainfall of the invierno t pe, fol- 
lowiiig the course of the sun from May to Octotar, and 
with rerylight to scant amount during the vcrano; and 
the mountainous region, eastern slope, and eastern coast 
with rainfall throughout the gear and with highly exres- 
sive amounts at many stations during the period of 
maximum fall. In the'latter regions, where there is more 
than one source of moistare supply, there arise great 
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West 
Lo i- 
t 1% 
Green- 
rich). 

differences in the amounts of precipitation received an- 
nually, with considerable difference in the time of masi- 
mum, which occurs within the. period from June to 
December. For the several olit.ical divisions the ranges 

inches; Salvador, GO to 90 inches; Clinal Zone-Panama, 
70 to 160 inches; Guatemala, 30 to 800 inches; Nicaragua, 
55 to 255 inches. The greatest annual average is 255 
inches at  Greytown, Nicaragua, and the l e s t  is 28 inches 
at the high station in Guatemala, Quezaltenango. Numer- 

in amounts are as follows: J; ritish Honduras, 50 to SO 
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ous stations in Guatemala have several successive months 
with average precipitation above 30 inches; this is found 
at  Greytown also, the averages for July and December 
being the unusual amounts of 34 and 36 inches, respec- 
tively. The follomng are low averages at  stations with 
long records for the period December-April: Rivas, 
Nicaragua, 2.34 inches; Guatemala, Guatemala, 3.06 
inches; San Salvador, Salvador, 3.43 inches; San JosB, 
Costa Rica, 4.90 inches. Table 7 sets forth other in- 
teresting contrasts in precipitation. 

BRITTSH HONDURAS. 

Belize ............................. 
Corozal1 ........................... 

GUATEMALA. 

Chimax ............................ 
El Porvenir ....................... 
Guatemala.. ...................... 
IarsMerccdeu ...................... 
Livingston.. ...................... 
Ma&ilem ......................... 
Panzos ............................ 
Patulul ............................ 
Quedtenango ..................... 
s8mm ............................. 
Salama. ........................... 
Snn Dlego.. ....................... 
Sari Francisco Miramar.. .......... 
SanJose ........................... 
San Luis .......................... 
Setal .............................. 

IIONDURAS. 

SanJuanclto ...................... 
SALVADOR. 

L a y  ........................ 
Miraso ........................... 
8an Salvador ...................... 
SantaLuria ...................... 
SantaTecla ........................ 
Sonsonate ......................... 

NICARAGUA. 

Blueflelds ......................... 
Fort SanCarlos .._.: ............... 
Granada ........................... 
Greytown ......................... 
Madsnagurr .......................... 
Nasaya ............................ 
Rivas ............................. 
SabalOS ............................ 
San Antonio ....................... 
VaUeNmier ...................... 

COSTA RICA. 

B m B a n a n a  ...................... 
Juan Vis ........................ 
La Verbena.. ............................ 
Limon ............................ 
Ochoa.. ........................... 

TABLE 7.-Monfhly and annual arerage precipitafw?l (inches). 

. I  

17 29 
IS 22 

15 40 
14 59 
14 37 
14 42 
15 49 
15 24 
15 25 
14 25 
14 57 
15 40 

14 _- 
14 40 
13 55 
14 53 
18 47 

15 ,! 

14 17 

13 38 
13 47 
13 42 
13 42 
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13 C 
11 8 
11 56 
10 5: 
13 11 
I1 S 
11 24 
11 : 
12 3: 
11 4f 

9 5: 
9 S 

10 
I !!! 4: 

Stations. 

Peral ta... ......................... 
SanCarlos ......................... 
San Francisco Guadelupe .......... 
San Josa.. 
Garapiqui ......................... 
Eiiqulrres .......................... 
R e s  Rlos .......................... 
Turrialba .......................... 

Balboa. ................................. 
Balboa Heights 2.. ...................... 
Gulebra.. ......................... 
Frijoles.. ................................ 
Gamboa ........................... 
Gatun.. ................................. 
Rio Grande.. ........................... 

Alhnjuela.. .............................. 
Colon' ............................ 
Port0 Bello .............................. 
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CANAL ZONE. 

PANAMA. 
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2.24 

.08 .oc 

.58 

.16 .a 

.23 

14.28 
5. of 
.31 

m.7t . 11 
.31 

1 . z  

.2: 

.a 
a 11 

12.9: 
10. e 
2.3 

16. tk 
l6.3! 
14.7: 
1. a 
1.a 

18.6: 
16. P 
1. 

15.71 

ia a 

5.11 
4. I! 
6.6' 
5.8 
6.4 
9.0 
5.0 

5.5 
11.3 
16. 8 
- 

Cn- 
ual. 

84.53 
52.47 

95.97 
.88. la  
51. 84 
154.15 
L88.92 
38.59 
122.90 
116.3 
28.19 
159.05 
30.08 
135.05 
168. Xa 
55. so 

192.71 
1%. I4 

85.69 

75.75 
78. 35 
68.27 
89.69 
89.29 
m.60 

138.88 
89.54 
88.16 

2%. 91 
53.34 
67.12 
69.76 

109.8s 
79.58 
61.15 

112.98 
85.66 
76. n 

121.72 
168.w 
135. I9 
144.61 
73.87 

m9.45 
122.57 
70.80 

lop. 53 

7 a  &L 

67.95 
69.36 
88.84 

101.77 
w). 79 lm 00 
83. P 

loo. 45 
127. e5 
1BR 00 - 

1 Santa Rita Plantation. Station a t  Ancon prior to October 1,1014. I Within Canal Zone. 
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6.01 

5.13 
7.76 
9.19 
3.41 
7.27 
6.11 
8.42 
Lc.'36 
6.43 
6.19 
2 . s  
5.49 
3.40 

' 8.41) 1 1  
8.ni 

In addition to the averages of precipitation it is in-' 
teresting and important to hiow t'he variations froin 
month to month and from year to year. This is shown for 
a number of stations representing practically all regions 
in Table 8, which gives the mont,hly aniounbs for indi- 
vidual years, also the reatest and least niontlily an1ount.s 
during the period of o % scrvation. 

TABLE 8.-Xonthly und cinnual pren'pitntion (in inches). 

BELIZE, BRITISH HONDVRAS. 

.S3..i7 
9.6Sllb.rj4 

97.4; 
109.10 
97.31 
itl.50 
m.c2 

l l t i b i  
ss.39 
S.66 
6P.S; 
WAS 
s7.27 
0S.M 
QS.X 

104.41 
91.95 

I 1894 ........... 16.60 
1895.. ........ .I .9Y( 
1896 ........... 3.67 
1897 ........... 1.81 
1898 ........... 7.73 
1899 ........... 5.87 
1900 ........... 5.75 
1910 ........... 6.02 
1911 ........... 12.5. 
1912 .......... .p .20 
1913.. ........ .111). 25 
1914.. ......... 
1915 .......... .I1$::: 
Meam'. ...... 
Greatest ....... 
Least 

C.ORQZbL, DRlTISH HONDURAS. 

1w.. ......... la%. ......... 
1984.. ......... 
1885.. ......... 
1888.. ......... 1w.. ......... 
1888.. ......... 
1889.. ......... 
18w) ........... 
1891.. ......... 
1883 ........... 
16Q4 ........... 
lasa ........... I 

I 
I 

1898.. ......... 
1897.. ......... 
1898.. 

I 
1899.. 

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

6.52 4 55 4.71 
Q.? 5. td ~ S S I  9.78 6.75 3.M 

3.74 5. re 5. i n  
5.57 6.001 4.78 

10 21 12. M 2.10 
?:sa 3.65) 1 . s  
3.011 3.27 8.0s. 
9. W 3. dl7.5n 
Q.73 9.06 K6? 
3.66 4. f53.31 3.18 

I 1  

3.43 9..34 4.72 

I 2.s7 2.64 ...... 
5.41 2.6% 5s.37 
2.911 1.92 33.tis 
6.S? 3 1  59.92 
4.27 3.73 59.14 

3.97 3.69 55.19 
7.s3 .3n S.UI 
4.0.q 1.8Q 44.M 
2.31 1.3s 51.59 
1.45 5.m 52.19 
5.59 1.07 43.73 

11.05 5.30 61.50 
7.91 .45 60.45 
5.74 1.22 fj2.W~ 
5.73 1.2s 42.95 

5. SO( 8.5s si .  n: 

r.4n .72 49.m 

I 
Mean .......... 1.331 3.W9) s.741 6.951 5.SO 

5.76 10.%,15.05'15 q10.21 .......... .uOl .?71 3.~91 1:E 2.32 
I I I I I I I I I I I I I  

1 %-year period. 
CHINAS, GUATENALA. 

1897 ........... 13.09 
1w ........... 3.54 
1898 ........... 8.05 
1m ........... 5 . 1  
1W1 ........... 6.51 1m ........... 2.77 
1903 ........... 3.36 
1804 ........... 8.14 
1905 ........... 7.71 
1996 ........... 5.95 
1907 ........... 4.86 
190s ........... 5.53 
1Qo9 ........... 6.55 
I910 ........... 10.49 
1911 ........... 6.93 

1913 ........... 7.94 
iais ........... 8.m 

2.22 2.94 

3.41 8.69 
8.22 6.01 
4.06 4.41 
2.60 3.89 
4.83 5.72 
5.66 5.59 
6.44 3.32 
3.02 8.50 

7.83 2.26 
3.00 3.39 
6.44 6.01 
2.96 .55 
1.5? 5.21 
1.02 10. n 

4.80 1.051 

7.21~13.92~l0.87~10.51~ 8.31110. ti5 10.26l 7.24 

Means ........ 4.01 4.54 4.291 5.28~ll .S~l0.11~ 7.961 g.~l l3 .%l 8.M 6.tiSI 95.97 
amtat ....... 5.22 10.22 9.11:11.65 15.7s 14.9912.04 19.40 3.09119.25 9.68 116. s7 
Least .......... 1.021 .SI 1.08: 3.S3) 4.82 I I  5 . d  4.53 I l l / /  4 . 2  7.67 3.43 2.G 88.S 

a ZD-~resr period. 
EL PORVENIR, GVATENALA. 

1898.. ......... 
1898.. ......... 
1800.. ......... 
1901.. ......... 
1m ........... 
1804 ........... 
1905 ........... 
1m.. ......... 
1x37.. ......... 

1.14 
8. 66 
2 . 8  
2. u 
.79 

4.21 
4. Bs 
.23 

1. ai 

1 4.49l205. P? 
1.02115S.Gl ' 2.7ti~193.49 
4 SO 199 57 
2: 60'164: 4tJ 
3.66 153.79 
4. Q!lM.lH 
2.79 158.16 
2.30;134.6;9 

TABLE S.-dionthZy nnJ onnitnl precipitation (in inches)-Continued. 

E L  PO RV ENIR , G UA TE ?dA LA-Contlnued . 

1908 ........... 
1909 ........... ........... 

Mean ......... 
(ireatest ....... 
Lcast 

GVATEMALA, GUATEMALA. 
-. .- _ _ _ _ _ _ _ _ _ ~  . . .  . . . .  

......... I 1SSO.. 
1851.. 
1856. 
1.%7 ........... 
1558 ........... 

......... I .......... 

1s59 .......... II 
1S60.. .... .....I 
1861.. 
1.W3. .......... 
1w.. ......... I 

......... I 
1m.. ......... 
18iQ.. .......... 
1480.. ......... 
1981.. ......... 
1982 ........... 
I R d  ........... 
18% ........... 
1582 ............ 
1894.. 
1995.. ......... 

......... I 

..... 
.12 
.IS .02 
.50 .02 
.39 .13 
.15 .07 
. E  .15 
.48 .07 
.371 .03 
.18 .75 

.37. .22 

.or) .67 

.....I ..... 
1.661 .a31 

.oy .os 

.011 .1.11 

.ool .321 

.OOl .001 

......... 
1s95 ........... 

......... 

......... ........... 1010.. 
1911 
1912. 
1913. .......... 

.......... 

a.23 ...... 
.53 82.98 .a 54.52 
.10 60.17 
.19 69.25 
.74 45.833 
.66 71.69 
.l3 47.98 
.I4 42.75 

........... 

.41 49.77 .14 ...... 

.M 49.43 .oo 53.19 .oo 49.45 

.I8 5236 

.00 41.62 ........... 

.I6 41.54 

.o( 38.11 

.08 46.27 

.O1 53.48 

..% 56.59 

.02 41.96 

.23 52.58 

.12 52.84 .oo ...... 

hiean .......... ! .30! .13: 47' I.Z!fl 0010 841 7.9d 7.77 9.11'6.761 .94 .32 61.84 
Greatest.. .... .I 1. 7d 3: 3jl 6. 4 7 , i  85 15: 47'22.61112.17 14. 06 17.87 2. a? 3. a3 71.69 
Least .......... j .OO( :OO .001 .oO, 1.44 6.411 2.021 1.221 5.391 3.%[ .a( .d 34.98 

I , I I I  

LIVINGSTON. QUbTEMALA. 

1909.. ......... 
1910 
1911 .......... 
1913. ......... 
Neau... ....... 

QUEZALTENAKGO, GUATEIALA. 

lWS ........... 
l,'.QO.. ......... 
1% ........... 
1913 ........... 
Yran ......... 

SETAL, GUATEMALA 

Mcana.. ...... 
Greatcst ....... 
Lcast ......... 
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0.67 
1.91 
1.61 
1.34 
2.24 
.29 
.49 

2.31 
1.13 
1.67 

.R? 
1.67 
.43 

2.48 
.43 
.a, 
.39 

1.35 
3.14 
.E 

1.31 

TABLE B.-Mmthly and annual precipitation (in inches)--Continued. 
SAN JUANCITO, HONDURAS. 

........... ........... 
1916 ........... 
1917.. ......... .... ... 
MeM .......... 

S.4N SALVADOR, SALVADOR. _--- . . . . . .  

64.39 
79.21 
61.32 
49.77 
54.74 
34.69 
87.21 
74.S9 
55.51 
M.30 
CI.61 
0 . 0 3  
78.27 

1OR. 13 
47.32 
47.68 
47.80 

1%. 43 
108.09 
67.82 
94.08 

1912 ........... 
1913 ........... 

........... ........... 
1917 ........... 
1918.. ......... 
ISID-.. ........ 
1920 ........... 

0.00 0 . d  0.00 O.MI( 7.9s 8.291 3.36 
.OO .MI .OO .ZQl2.M 10.50 7.54 
.00 .M) 1 . 3  . ~ l l 8 . ? 3 1 ~ a (  6.81 
.24 .oo .OO iao011.60~ 
.C! .i .OO 211 9.821 8.M 
.OOl .OO .55 1.02 6.05224618.81 

~~ 

4 Myear period. 
BLUEFIELDS, NICARAGUA. 

5.M121.68~21.71( 3.42 0.321 69.83 
4.71 13.39jll.21 4.76 .98! 65.50 

13.86110.8(1d1.(LB .89 .ool 98.26 
a n u s 5 i a 7 1 1  7.801 5.64 .oc 81.05 

9.60 5.5d28.85 4.81 .MI! 67.22 
6.80113.(181%451 1 . 1  .001 95.68 

I I  ..... ..... ..... ..... I ..... ..... ..... 

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

1895 ........... 
1898. .......... 
1897.. ......... 
1899.. ......... 
1999 ........... 
1m.. .. ., ..... 
Mean .......... 

Man ......... -1 9.801 6.931 5.611 3.12' 8.08 17.00'23 53'10 07' 8 74'11.2~11.40 1 4 %  13S.89 

L e s t  .......... i 1 . w  1.601 1.64 i O 6 ,  2.671 S.0117.oGjll.75, 3.421 2.69; 7.7O1 3.15( 81.53 
Greatest ...... .134.48.11.41 6. S5 4 85 13.89 I 27.10'42: 0 5 ' 1 ~ 9 0  1~63lZ0.411~921~.?71159.38 

.MI .07( .30( .30110.43112 531 8.931 9.15\13.65120.48~ 3.581 .??I 79.58 

~ 

QREYTOFTN, NICARAGUA. 

1890 ........... 
1891 ........... 
1893 ..... ..... ........... 
1898 .......... 
1899.. 
1900 .......... 

Least ......... 
RIVAS. NICXRAGUA. 

........... ....... ........... 
1883.. ......... 

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

1894. .......... 
1895.. 
1896.. ......... 
1897 ........... 
1898.. ......... ........... ........... 
~ m n  ........... .u) .SI . I  .m s. ~ ! i i  81 7.201 ao7lio. 17 17.38 4.5s 1 .m 69.76 
Oreatest ....... 2.12 1.70 1.04 20321.~22~5815.MI?0.80~5833.9510.gs 3.14123.43 
Least ......... .d .MI( .i .Mi .751 4.561 3.621 2.761 2.77'1 7.44 1 . l d  .2Ol 31.81 

~~ ~ 

SAN ANTONIO, NICARAGUA. 

TABLE I.-Monlhly and onnrial precipitation (in inches)-Continued. 

LIMON, COBTA RICA. 

1 w .  ........... I I  -1. 

1895.. ..... .1-15.63 

1S99. ._._ _ _  .,5 11.35.6 
1900. ....... I b 7.051 
1901 ........ 11.971 
19LE _.._ __.. 19.76 

1989 ....... .IJ ?O.s3. 

IWM. ....... 15.391. I 
Mean. ..... -! 14 571 6.45 7.01) 10.621 8 50 8.2 16.871 12 23; 5.691 5. 01h1 R8 18.641121.72 
Greatest.... 20:a 14.76 11.3821.06i15:55 10.3933 94 25'W!lO.91' 7.36'1R0341.08 154.89 
LRast ...... ./ 7.051 2.14 3 . 4  6.691 . 6 1  1.301 5081 1:851 1.021 288; 7.5~11~181 a1 

I I I , ! , , ,  I I I I I  

* Interpolated. 

S I N  C?LRLOS, COSTA RICA. 

1W8 ........... ism .......... 
1900 

hfean ........ 
Great& 
Least 

~~~ ~ 

Interpolatad. 

SAN JOSk, COSTA RICA. 

----- 
, I  I I I , , I I I I I I  

I,%. .......... 
l S 7  ........... 
l?UiS.. ......... 
lse.9.. ......... 
1MO ........... 
lS7L.. ......... 
1% ........... 
1 sa. .......... 
1871.. ......... 
157%. ......... 1 
1Si6.. 
1S77.. 
1 s 3  ........... 
IS79 ........... 
1sso.. ......... 
1SsI.. ......... 
m 5 . .  ......... 
1886.. 
l S 7  1ws.. ......... 
1%?3-. ......... 
1s90.. ......... 
1s91. .......... 
lM2.. ......... 
1s93. .......... 
ISM.. ......... 
lS95.. ......... 
1RQn ........... 1 
1897. .......... 
189s.. ......... 
1901.. ......... 
1302.. ......... 
1903 ........... 
1904 ........... 

......... I ......... 

......... i ........... 

.32, .m .on 

19' .01 . l l  
.6s/ 2.16 

4.80 63.93 
.55 73.47 
.67 56.09 

4.02 6282 
1.30 75.09 
.43 75.58 
.&3 88.78 
.43 55.84 
.R 80.83 

1.28 59.76 
1.10 50.43 
3.11 63.42 
.79 80.29 
.32 88.37 
.OO 61.50 

1.21 19.49 
2.32.69.80 
2. r) 154.30 
2 0 7  71.48 
.87 59.21 
.48 85.18 
.71 71.78 

1.16 85.18 
.44 91.55 

2.94 97.80 
.55 5823 

6.m 76.75 
3.03 64.76 
1.61 74.97 

.88 90.83 

.09 46.91 
5.25 82.80 

.os 7a43 

........... 

Least ......... 

SARAPIQUI, COSTA RICA. 

I I I I I I I J I I I I I  

188.5.. 
189.. ....... 
1901 
1902. ......... 
1903 ........... ..... 
1900 ........... 

Mean... ...... 14.21 22. BB 28.64 I S . B Z I ~ O B . ~ ~ ~  
Grentast.. .... 
Least .......... 19.41 31.54 52.20 28.94 283.46 I I I I I  5.79 7.56 21.73 11.81 10.23 
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h a l e s t  
annual 
imount. 

TABLE 8.-Miithly and annical pmip i fa t ion  (in indes)-Continued. 

ANCON-BALBOA HEIGHTS,# CANAL ZONE. 

Year. 

TABLE S.-iUoi,thly and annual precipitation (in in&u)-Continued. 
PORT0 BELLO, PANAMA. 

130.39 
86.48 

118.84 
m.22 
71.69 

381.82 
51.65 
31.19 

220.99 

31.10 
283.81 
83.43 
87.49 

159.38 
93.82 

288.94 
75.78 

18.43 
124.25 
ma3 

139.17 
154.89 
175.83 
176.93 
97.40 

m.78 

1906.. ......... 
1907.. ......... 
1908.. ......... 1m.. ......... 
1910.. ......... 
1911.. ......... 
1912.. ......... 
1913.. ......... 
1914. .......... 
1915. .......... 
1918.. ......... 

1911 
1597 
1898 

. 1988 
1861 
1911 
1918 
1887 
1913 

1909 
1w)3 
1918 
1892 
1909 
1897 
1880 
1889 
1697 
1898 
1897 
leOa 
1895 
1903 
1w)3 
1801 

1809 

1917.. ......... 
1918.. ......... 
1919.. ......... 
1910.. ......... 
1821.. ......... 

Jnlv .... 
Jul? ..... 
Juue .... 
June.. .. 
Nov ..... 
Bppt. ... 
Sept .... 
ikt ..... 
Oct ..... 
Aup ..... 

SPrJt. ... 

0.431 .as . 12 
2. 80 
1.22 
.83 
T. 
.83 
.32 

2.12 
1.41 
.13 

1.78 
.a8 
.03 
.88 

1801 
1851 

1917 
IS95 
1911 
1909 
1916 
1903 
1913 
ISM 

1911 

0.33 0.05 

2.90 .w T.1 .03 .18 
.04 

.13 1.83 
2.75 .26 .os .01 
.E .43 
.02 T. 

2.86 T. 
1.48 .89 

T. 1.25 

.OO .m 
2.371 2.981 

Guatemala.. ............ 
Livingstnn.. ............ 
Mngdalena.. ............ 
Quezdtenango.. ........ 
Samar .................. 
Ssn Francisco Miramsr.., 
Ssn Luis.. ............. 
Pet al... ................. 
San SalmrlUjr.. ......... 
Smta Tech.. ........... 
Blueflelds.. ............. 
Gnnsda.. .............. 
Greytown. ............. 
Masays.. ............... 
Rivas.. ................. 
Sabalos.. ............... 
San .4ntonlo.. .......... 
Boca Banana.. ......... 
Llmon.. ................ 
Peralts. ................ 
San Carlos. ............. 
Ssn Franrisco Gusde- 

San Jose: ............... 
Sarapiqul.. ............. 
Si ulrres ................ 
~ Q b o a  Heights.. ....... 

lupe. 

71.54 
83.52 
59.99 
53.91 
75.7s 
84.10 
71.73 
85.98 
64.4s 
68.72 
77.08 
6% W 
54. S2 
81.15 
73. os 
70.89 

Oct ...... 
Nov ..... 
Dee..... 
oet ..... 
Nov ..... 
Nov ..... 
Nov ..... 

....... 

1p98 
1901 
1903 
1900 
I909 
1909 
1908 

I I I I I I I I I I I I I _  

I %year perlod. Station moved t o  Balboa Heights October 1,1914. 

154.30 
283.40 
150.43 
s1.4.d 

138.19 
183.41 
237.28 

QAMBOA. CANAL ZONE. 

1886 
lwn 
1wn 
1801 
1887 
1908 
1w8 

1897 ........... 0.94 
1898.. ......... 276 
1899 ........... I I  LOO 

Colon ..................................................... 8.53 
Yorto Dcllo.. ............................................. 10.86 

1900 ........... 1.01 
1901.. ......... .35 
1902.. ......... 13.40 
1803 ........... .87 
1904 ........... 3.35 
1905 ........... 274 
1908 ........... 1.37 lecn ........... .28 
1908 ............ I9 
1808 ........... 2.77 
1910 ........... 1.24 
1911 ........... . l l  
1912.. ......... .08 
1913 ........... 2.85 
1914 ........... .&I 
1915 ........... 1.74 
1918. .......... 
1917.. .......... 
1918 ........... 3.07 
1919.. ......... 
1920 ........... 
1921.. ......... 

Do. 
Dec. S29, lWQ 

0.31 
.13 

1.73 
.16 
.?4 
.16 
.12 

2. n 
.E 
.47 
.29 
.04 

4.07 
1.80 
.71 

1.11 
.66 
.23 

2.75 
1.53 
.30 
.07 
.21 
.I0 

5.39 

1.34 
.13 
.20 

4.37 
.32 

1.91 
.41 
.18 
.35 
.50 
.58 

3.12 
.38 
.10 
.OR 
.02 
.02 
.89 

.54 

.09 

M e m r  
Oreateat 7.. .. 
Lpsstf ........ 

9.70110.26111 ~110.44~13.05~11.791 6 MI 90 79 
19.45 1% 71 20: 16 18. Sh. 933312% 11\20*117'136: 19 
2.89 I I I I I I I  3.27 4.51 4.10 5.0s 3.50 179 62.@2 

39-year period. 

COLON, PANAMA. 

lE97 ........... 3.42 0.M 
1898 ........... 5.w .85 
1899 ........... 8.938.49 
loo0 ........... 8.08 .33 
1801 ........... 1.28 .94 
1902 ........... 19.20 .59 
18w ........... 1.00 .35 1m ........... 7.02 .47 
1906 ........... 8.42 1.13 
1908 ........... 1.47 1. I4 
1W7 ........... 2.47 1.37 
1 m  ........... 3 . 1  1.w 
1809 ........... 10.61 1.92 
1910 ........... 2.94 3.58 
1911 ........... .99 1.81 
1912 ........... .25 1.81 
1913 ........... 8.71 1.75 
1914 ........... 1.35 1.32 
1915 __._. _ _ _  _. . 3.11 12.37 
I918 ........... 2 33 1.86 
1917 ........... 1: 101 .45 
1918 ........... 3.2s .87 
1919 ........... 1.82 .36 
loa0 ........... .511 .54 
19'21 ........... 1.31 1.63 

0.28 3.47'10.~11R.82114.0S1'17.W 17.201 5 . g  '22.16 18.W113q.03 
1.58 4.7212.8316.3$21.S!4 10.91 10.2411.36 12.29 7.Y5115.55 
1.281 1.08 .43/13.80 .75 12.25 11.83 6.411~7.63 16.81 17.00 14.~116.%115.~ 9.37 16.33 3. 14.44 ?S 9.MII33.07 4.13 116. 02 

I 

Mean 8 . .  ...... 
Qreatad 8 . .  ... 
Least* ........ 

I I I I I ~ I I I I I I I ~  
51-year perlod. 

1906 ........... 2 . X  
190s.. .............. 
1909.. ......... 31.90 
1910 ........... 14.05 
1911.. ......... ..SI 
1912.. ......... .67 
1913 ........... 5.51 
1914.. ......... 2.35 
1919.. ......... 4.31 
1920.. ......... 2.52 
1921 ........... 4. "1 

1.5? 

6.52 
5.m 
6.90 
1.04 
2.03 
2.20 
1.5s 
1 GI 

..... 

5: 311 

Mean. ......... 5. $5 3. MI 2.04 7 73!15 90 10 OS IS. O l h ( H  12.7d13.&S[26.rhS 18 84 160 00 
Greatest ....... 20. !W 6.90 6.32'3i 21'30:51?0: 17 56.33 30.32 17.55 ?7.42'45.03 5s. 17 237.28 
L e s t  ......... 1 ..j 1.521   GO^ .MI 5.04 9.001 7.90/13.s1 s. 591 7.261 7.741 2: i&u3:61 

For severd other stations there are interesting data 
relative to greatest monthly and annual precipitation; 
these are coinbinecl with those preceding into Table 9. 
TABLE 9.4 l ' rmtfs t  anioicnt of precipitatioii--oiilhly a i d  annual 

--__ 1 kngt+Cn.ltest 
Stations. of r e e d  monthly I (years). I amount. 

................. I Bollze. 
Coroznl ................. 
Clumax.. ............... 
El Porvenir.. ......... ..I 

13 
115 
17 
14 
29 
3 
7 

11 

ti 

6 
12 
21 
3 
6 
6 
7 
6 
6 
6 

34 
6 
5 

24 

30.17 
17.50 
27.09 
43.51 
22.64 
44.13 
1 1 . 3  
s. 11 

51.93 
49.00 
40. GI 
19.92 
17.99 
24.94 
45.02 
30.79 
55.3s 
2.3. .56 
:4.3.85 a. 71 
31.08 
33.68 
41. 06 
49.45 
41.42 
19.65 

2% 67 
52.20 
27. 56 
33.27 
28 11 
4 1  50 
45. w 

Month. Year. 

I 

1 For t h e  years 1906-1921, except Porto Bello, 1909-1U14 and 1918-1931. 

I n  the wet season the nuinber of clays with rain show 
a niaxiinuni generally above 80 and exceeding 25 at 
some stations; in the vermo the number is reduced to 
below 10 at many of the eastern stations, while there are 
practicallynone at  some of the stations on thePacific coast. 
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Belize1 ................. 
chimar ................. 
Quatemnla ............. 
Laa Mercedes.. ......... 
Qwraltensnga .......... 
San Mego. ............. 
Ban Francisco Miramar. 
L a L  a ............. 
M i r a t 2 2  ............... 
Sm Salvador. .......... 
Santa Lucia.. .......... 
Smta Tec la... .......... 
Blueflelds .............. 
Masays ................. 
mvas ................... 
Bocn Banana.. ......... 
La Verbena.. ........... 
Limon .................. 
Peralta. ................ 
8811 Carlos.. ............ 
San FrnneiSeo Guade- 

lu e .................. 
l3!3napiqui ............... 
tl1qlllrres ................ 
Trfa Rios ............... 
Turrialba ............... 
Ancon1 ................. 
Culebral. .............. 
Colon1 ................. 

san?ose ................ 

Cloudiness.-This has a march practically the same 
as that for the preceding element, with monthly means 
8 or higher, on a scale of 0-10, as masimum in the 
rainv season and means ranging about 5 for most regions 
in the dry season. 

TABLE l$.-Nonthly and annual mean clotdiness (scale 0-19). % 
3 - 

12 
8 

16 
7 
3 
6 
9 
5 
5 

14 
5 
4 
5 

10 
21 
7 
6 
7 
6 
6 

9 
14 
5 
4 

13 
7 
8 
7 
6 

TABLE 11.-Average number ol days uith prtciptation. 

f a  
m g  
14 
15 

18 

20 

19 
17 
18 

23 
15 

16 

16 

- 

" 
2 
4 - 
154 
206 
145 
198 
117 
129 
160 
105 
10s 
142 
114 
133 
223 
105 
120 
215 
153 
lLW 
195 
245 

163 
170 
208 
171 
145 
1% 
162 
207 
257 - 

_- 
7 

11 
4 2  
3 5  
0 0  
1 2  
3 2  
0 0  
0 1  
1 1  
1 0  
0 1  

10 
1 1  
4 3  

15 
2 2  

11 
10 
10 

5 1  
3 1  

18 
8 

2 2  
10 

7 5  
9 7  

15 - 

Belize.. ............. 
Guatemala. _.__. -. -. 
Ran Salvador ........ 
Sail Jose ............. 
Ancon ............... 
Culebra.. ........... 
Colon.. ............. 

e. 
s, sw. 
n. 
e. 

n, m. 
nw. 
nw. 

d 
B 
0 
+s 

W - 
17 
23 
22 
26 
19 
17 
23 
16 
17 
22 
16 
21 
23 
17 
19 
15 
21 
10 
20 
22 

22 
24 
24 
12 
2o 
17 
19 
23 
24 - 

f 
E 
iz 

16 
19 
7 

15 
7 
8 

12 
2 
4 
7 
4 
6 
32 
7 

12 
19 
16 
15 
22 
29 

16 
14 
27 
30 
30 
18 
23 
25 
26 

- 

- 

8 
I n - 
14 
17 
4 
4 
2 
3 
3 
0 
0 
3 
0 
2 

12 
3 
6 

6 
18 
17 
1s 

6 
6 

21 
9 
6 

18 
16 
16 
23 

2o 

- 

8 
CI s - 
15 
24 
18 
3 
17 
16 
21 
10 
10 
16 
10 
16 
1s 
18 
22 
15 
24 
11 
18 
29 

23 
25 
25 
11 
22 
1s 
21 
24 
24 - 

s 
B 
4 - 
18 
24 
21 
26 
16 
15 
20 
18 
19 
I 
19 
z4 
a5 
14 
1s 
21 
18 
21 
24 
21 

20 
24 
25 
15 
18 
1s 
20 
24 
25 - 

f s 
6 
9 
3 
5 
1 
6 
5 
3 
4 
3 
3 
1 

13 
0 
0 

17 
2 

17 
3 

11 

2 
2 

14 
10 
2 

11 
2 
4 

16 

- 

-- 

h 4 
- 
15 
23 
23 
27 
21 
23 
23 
17 
14 
22 
17 
19 
2s 
17 
17 
15 

14 
20 
21 

22 
22 
M 
19 
18 
16 rn 
22 
24 

M 
_I 

- 

3 
- 
6 

10 
5 

10 
3 
9 
9 
6 
6 
6 
7 
6 

14 
1 
1 

4 
14 
14 
19 

2o 

; 
20 
17 
5 

13 
8 
9 

16 - 

i 
E! - 
1s 
2.5 
21 
27 
17 
12 
21 
21 
20 
2.4 
2!2 
21 
31 
16 
13 
21 
20 
18 
30 
26 

22 
23 
25 
19 
16 
22 
?1 
23 
25 - 

d N 
8 
6 

15 
24 
14 
17 
18 
12 
13 
15 
15 
16 
12 
10 

R 
17 
16 
14 
10 
18 

17 
19 
21 
16 
14 
19 
20 
21 
23 

- 

- 

- . ~  - -- 
2 

Stntious. 

Iit-Jim. ................. 
Chimau ................. 
Snn Sdv:idor.. ......... 
Ban Jose ................ 
Axon. .  ................ 
CiilrLra.. ............... 
Colon.. ................. 

SunsA in.c.-The average duration of sunshine varies 
from slightly over 5 hours n day nt Sn.n Jos6 to nearly 9 
hours a day at  San Salvador, with extremes of about 3.5 
hours in July at  the former and 10.5 hours in January 
at  the latter station. 

TABLE 15.--dzqemge dtirafion of sunshine (hours). 
1 With 0.Olinch or more. Other values based on 0.1 millimeter (0.004 inch) or more. 

Thunderstorms.-In the Canal Zone region tliunder- 
storms are frequent in the months from May to Noveni- 
ber, occurring usually on more than 15 days in each 
month, while in the remainder of the year they aro 
rare. The same march in frequency is found a t  San 
Jose with the average number of days only 5 for a 
maximum. 

TABLE 13.-Az>ercrge wnabzr of duys wi6h thz6ndr.,rlo17n. 

s i ~ ~  SanJose Salvador.. ................ ....... .-I 1410. din.31 9 61 8.51 7 71 6.61 s 21 e, SI 7.51 
4 7 0 ( 5 1  7:O 6.5 5'5 3.9 3.5 4 .54 .8  

Ancon1 ................. 
Colon1 ................. 7 S9 i G  8.3 6 . 6 I i 4  4.3 + 6  4 . d 4 . 8  

6, 8.7) 8.6 8.8, 8.61 614 5.7, 5.5 5.41 5.6 

1 Reduced from percentage of possible amount. 

Vind.-Tlie chief features relative to wind direction 
are the clockwise shift from about northeast to or some- 
wlint, beyond east with the a proach of the rainy season 
over the eastern regions ancfthe marked prevalence of 
northwest wind on the Pacific coast of the isthmus. 
Wind movement lias a rather well defined march with 
masirnuin in February or Mnrch and with minimum in 
June or October. The estremes are about 15 miles an 
hour txt Colon in hlarcli mid about 4 i d e s  an hour a t  
San Josh in October. Data on innsimum wind velocity 
are available for no region other than the Canal Zone 
and vicinity. 

TABLE 10.--Prcrailitq wind dirt*c/Lou. 

- 
B 
4 
27 

131 
137 
112 

San Jose.. .............. 
Ancon.. ................ 
Culebra.. ............... 
Colon ................... 

Relative hzr.mirl.l:ty.-This element shows a march very 
similar to that of rainfall. Means range from nenrl 90 
per cent in the southern region in the wet season to a i out 
70 per cent on the Pacific slope in the dry season. The 
~rnual means for these regions are 85 and 75 per cent 
respectively. 

TABLE 13.--Monthly and annzial mean rflalire lrwiiddity (per ceii t) .  

- 
Jan- 

UIUY. 

- 
Feb 

ruary. 

ene, eue. 
11) ne. 
ne. 

11. ne. 

t$L. 

- 

S. 

nw. 
UW. 

- - 

- 
ESE. 
s, sw. 
nw. 
ne. 
nw. 
nw. 
m. 

Stations. 
Length 
oirword 
(years). 

March. 

- 
e. ese. 
n, ne. 

nw. 
nw. 
n. 

S. 
110. 

- - 
octo- 
ber. 

iw,nnw 

ene. 
nw. 

- 
s. sw. 
S. 

nw. 

18. 

April. 

- 
e, ese. 
n. ne. 
sw. 
ne. 
IIW. 
nw. 
n. 
- - 
Novem. 

ber. - 
nqnnw 
n. ne. 
nw. 

nw. 
nw. 

ne. 

W. 

May. 

- 
e. 

e. 

nw. 
n. 

s, sw. 
11 w. 

IlW. 

-- - 
D0lWll- 

ber. 

June. 

e, we. 
s, sw. 
nw. 

nw. 
nw. 

E. 

se. 
-- 

ARIlual. 

-- 
.e I 

B e l h  .................. 
Chlmaxl ............... 
Guatemalss ............ 
BanSalvador* .......... 
Greytoy .............. 
SanJose ............... 

)CulebraJ ............... 
Colon' .................. 

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

Belize.. ............. 11 
Guatemala.. ................. 
Ran Salvador.. ...... 14 

Ancon ............... l 5  fi 
6an Jose.. 

Cnlcbra.. ............ 7 

........... 

.............. Colon. I 6  

ne. 
11, ne. 
nw. 
ne. 

nw. 
n, ne. 

nw. 

__ - 
August. 

e, ese. 
s, sw. 
nw. 
ne. 
nw. 
nw . 
se, W. 

Stations. July. 

I-- 
ne, nnw 
n, ne. 
n. 
me. 
nw. 
nw. 
n. 

E. ......... 
nw. 
ne. 
nw. 
nw. 
n. 

Mean from observations at  6 a. m noan, and 6 p. m. 
I Mean from o+ervations a t  7 a. m:: 2 p. m., and 9 p. m., , 
J Mean I m  Uourl readings. 
Mean f a  Bdim ad Greytown probably from early morning and late afternoon 

0 m t i O I l S .  
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Octo- 
ber. 

3H,se. 
35,s. 
36.SW. 

-- 

TABLE l7 . -Mem wind nioz!enicnt (miles per hmcr). 

- 
Nrnwn. 

ber. 

% , ~ e .  
40,ne 
39,SW. 

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

Statlonl. 

SanJcse 311.112.410.1 9.8 5.3 4.4 5.3 
Ancon 8 8.9 9.610.4 8.6 6.2 5.5 6.9 
Culebra ................. 5 8.4 ‘A3 9.8 9.1 6.0 5.0 6.4 
Colon ................... 613.614.815.013.4 7.8 6.6 8.5 

- 

ststions. July. 
-- 

Ancon ............... 59,s. 
Culebra ............. 39 n. 
colon ............... 40;s. 

TABLE 18.-xaximum wind velocity (miles per ho16r). 

August. 

31.ne. 
40,ne. 
30,s. 

- 
Feb 

ruary. 

29, n n  . 
33 n. 
36: ne. 

t 3 L .  

- -- 

31. ne. 
32, ne. 
37, w. 

May. 

27. sei 
28 ne. 
30: n. 

Decem- ber. 

- - 

24, nw. 
5. ne. 
3s. n. 
- 

- 
June. 

34. s. 
31,s. 
33, se. 
- 
dnnual. 

59, S. 
40. ne. 
40, s. - 
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NOTES, ABSTRACTS, AND REVIEWS. 
HAWAIIAN RAINFALL STATISTICS FOR 1922.’ 

From the ublished rainfall statistics for Hawaii, 1932, 

The rainfall during the first three months of the year 
was considerably in escess of the normal; then followed 
five successive months of deficient rains and the year 
closed with rainfall about 9 inches below the normal. 

The greatest recorded catch, 452.00 inches, was on the 
summit of Mount Waialeale, Kaui, elevation 5,075 feet 
and the least 3.18 inches at  Olowalu, elevation 10 feet on 
the leeward shore of Maui. Other points where a catch 
of more than 300 inches WHS recorded are, Puu ICukui 
(upper) Maui, altitude 5,000 feet 346 inches, 103 inches 
of which is said to have fallen in the single month of 
January. The catch a t  Waiakamoi Gulch, Maui, nlti- 
tude 4,250 ft .  was 342.64 inches, which fell in 517 days, 
or an average of 1.5 inches per day. The rainfall of the 
Hawaiian Group is almost wholly orographic. 

It is only when the northeast trades temporarily 
weaken or suspend, as happens in the case of the pasmge 
of barometric troughs (kona storms), that rain of an 

and t is is the e s  lanation of the very small amount 
registered a t  Olow u, as above.-4. J. H. 

we cull the P ollowing interesting information: 

come uence falls on the leeward slopes of the islanrs T 
ap 1 

CONCERNING THE ORIGIN AND DISAPPEARANCE OF 
SURFACES OF DISCONTINUITY IN THE ATMOSPHERE. 

By J. W. SANDSTROIL 
[Abstracted from ditrwologiache Zeilaclrriff, Feb. 1923, pp. 37-39.1 

The investigations which have been carried on in the 
mountains of Sweden have revealed several types of 

1 Climatological Data, Hawaii Section, Annual Summary 1922. Thomas R.  Blair, 
Mdrorolopisl. cf. MO. WEA. REV. 4 2  305-308. 

surface of discontinuity, some of which are very obvious 
and of practical im ortance, and some of which are 
easily overlooked. 1 s  an esample of t,he former, the 
clear region bordering the const which is much utilized 
by cotstmise sailors, is clue to t,lie meetina of cold, heavy 
easterly air with warm, westerly air. &e westerly air 
is underrun by tlie easterly and an ever-thickening cloud 
la er is formed which eventually reaches the surface 
o P the sea as a fo bank with an almost vertical front. 
Other, less-marke!f, discontinuities occw above valleys 
in which air has been cooled by radiation and another 
current of air flows over the top of tlie valley air. Vague 
discontinuities occur at  tlie upper surface of a layer 
of warm surface air in a convective region. After 
sufficient warm air has accumulated,. the ascending 
column ives rise to very sharp discontinuities between 

The author has conducted resenrches relative to the 
temperature distribution in water under quiet conditions 
and also when surfaces of discontinuity were formed. 
The results of these investigations, and also of his meteoro- 
logical observations, indicate that the relative speed of 
the two adjacent s t ream and not the difference in tem- 
perature alone determines the degree of sharpness of the 
surface. 

itself an % the surromiding atmosphere. 


