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beginning in the Pacific Ocean southeast of Ja an, where the drift 
turns h m  a westerly to a northerly courw, and &ws to the north and 
then to the northeast to the Gulf of Alaska, where it divides into two 
branches, one continuing aa a warm current through the Aleutian 
Islands and the other turning to the south to become the somewhat 
indefinite California Current. The Mifornia Current flowa southward 
at some little distance from the western coast of the United State#, and 
the water which has left the Tropics as the Japan Current is replaced by 
the C a l i f o d  Current, 80 that the tropical ocean may not he losing 
water continually to the Alaskan region without adequate return to 
keep the amount of water in each place conqtant. 

Near the coast of California the water is decidedly colder than i t  is 
in the open ocean, but as thie coast strip has a lower temperature in 
the Vicinity of Cape Mendocino than it has either north or rmth of this p0int, the cold strip must be the result of an upwelling of cold water 
rom the depths of the ocean and not the result of an ocean current. 

The reporta of vessels show that the movement of the sudace of the 
ocean netu the shore is irregular, but that farther out there is R general 
movement toward the Equator. 

The facta of observation show that the Jipan C'mrent does not come 
within 900 miles of an part of (.'alifornia, and consequentlv can have 
little influence upon tze climate of the State. But it is a f&t that the 
climate of California is much milder than that of the greater part of the 
United States. The explanation is to be found in the eat ocean 
which lies to the west and in the fact that the winds preva%-gly blow 
from thie ocean to +e land. The temperature of the ocean water varies 
little from 55O during the year; in some places it is more and in some 
places less, but it IS everywhere relatively constant thmugh the 
year. The air lying over t h ~  great body of water has nearly the same 
temperature aa the water, but were it not for the westerly winds, the 
climate of C a l i f o m  would be Lttle influenced by the ocean. 

Compared with the land are= in the same latitudes the oceans have 
v e y  mild climates. Everywhere the ocean3 are warm in winter awl 
coo in summer because water is, of all the substances we know, among 
the most d s c u l t  to heat and to cool. The result is that the temperatures 
of the ocean and the air over the ocean remain nearly con&mt. But 
land is about twice as easy to heat and twice 88 easy to cool as is water, 
so that the land and the air over it have warm summers and cold 
winters, warm da s and cool nights. 

The fact that &e winds blow from the ocean to the land i R  of the 
greatest importance to California. I t  is these winds which bring the 
mild ocean air Over the land and give to this State a climate cooler in 
summer and warmer in winter than that of other arts of the count 
The Pacific Ocean and the westerly winds from 8 e  ocean can and 8; 
produce all the beneficial resulta that have been claimed for the Japan 
Current, and it is to these two features of nature that we owe our mild 
climate. Whatever effecq the Japan Current may have upon the Gulf 
of Alaska and u on the climate of the Territory of Alaska, and there is 
no doubt that tfm effect ia very important, the State of California owes 
nothin to this warm current. The cool sumniers in the coast region 
of the 8tate and the fo which occur during that season are, in )art, 
due to the resence of g e  cold water off the'coast, and that part 01 the 
North PAC drift known as +e California Current may be one of the 
lessom for the exmtence of thls cold water, althou h a far more im- 
portant reason see? to be .the upwelling of the cofd water from the 
ocean de ths. It ls the Pacific Ocean and the westerly winds to which 
we must%ok for the chief reasom why the climate of the Golden State 
ia favored above that of other lands. 

AN UNUSUAL PHENOMENON. 

Dr. Louis Bell writes from Boston, U. S. A., to describe 
an unusual meteorological phenomenon observed there 
last month. On January 13, which was the coldest day 
known in Boston for many years, the thermometer not 
rangin above 0' F. for a period of 30 hours extending 
thr.0114 the entire day, Dr. Bell, upon entering a large 
tram s ed some 75 feet high and of a very estensive area, 
found that snow was steadily falling, produced by the 
congelation of the steam from the numerous locomotives. 
The interestin point was that the snow had ag regated 

flakes in spite of the short distance of the possible fall. 
The &emnometer was then about 5' F. below zero, and 

at a similar temperature the whole interior 

into flakes of B au size, not distinctly crystallbe,%ut still 

in of the the evT train s ed was sti l l  white with this deposit of snow. 

The general phenomenon, of course, has been many times 
recorded, but is very rarely seen, particularly on so large 
a scale and for so long a time. 

WINTER OF 1913-14. 

Thn escep tiomlly mild character of the present winter 
is being iiiaintnined until its close, and for a ersistent 
cont8inuaiice of warm days in January and Feiruar it 

inonieter in t i e  P screen was above 50° for 18 consecutive 
days from January 30 to February 15. Previous records 
since 1S41 have no 1011 er period than 11 days, in the 
months of January and February combined, with the 
thernioiiieter continuously above 50°, and there are only 
four such periods-lS46, January 31-31 ; 1849, January 
16-26; 1556, February 6-1G; and 1873, January 4-14. 
Besides these there are only three years, 1850, 1869, and 
1S77, with a consecutive period of 10 clays in January and 
February with the teniperature above 50'. The persist- 
ent cont,inuance of the absence of frost is also very nearly 
a record. To Februay 34 there have been 30 consecutive 
days at  Greenwich wthout frost in the screen, and the 
only years with a longer continuous period in January and 
February are 1 ~ ~ 7 ,  with 37 days; 1873, with 43 days; and 
1SS4, whh 33 days. The masimum tern eratures in the 
two months have seldoni been surpassed: In  many re- 
spects there is a resemblance between the weather this 
winter and that in 1899, when in February blizzards and 
snowstorms were severe on the other [Anierican] side of 
the Atlantic, with tremendous windstorms in the open 
ocean, whilst on this side of the Atlantic the weather waa 
esce hionally mild. It is to be hoped that this year we 

in the spnng of 1899. (Nntiire, London, Feb. 26, 1914, 

surpasses all revions records. At Greenwich the t 1 er- 

shal / be spared the somewhat sharp frosts experienced 

V. 93, p. 730-721.) 
- '"r' _ .  - .  

, .I . .- 
ON TEE AMOUNT OF EVAPORATION.' 

By Y. HORIQW. 
[Dated Kobe Yeteorologlcal Observatory, January, lnl8.1 

(1) In  the present note I intend to ve some results of 
niy investigation of the eva oration o f water in an atmo- 

This ap >aratus 1.s a cylindrical copper vessel 20 centi- 

on the surface of ground that is covered wlth sod. Fresh 
water is poured in it to the de th of 2 centimeters and is 
freely exposed to sunshine an a wind. 

Every mornbig at 10 o'clock the amount of evaporation 
is determined by measuring the loss of water during the 
exposure. When rain or snow has fallen during the 
exposure the measured evaporation is corrected for the 
amount of precipitation shown by the rain gage placed 
near and a t  the same height with the atmometer. 

First let us investigate theoretical1 the relation of 

(2) Suppose the case when the vaporizing water is not 
exposed to wind and direct sunshine, and is unhindered. 
Moreover, let us  assume that the cylindrical vessel is so 
large that the effect of the surface tension at its periphery 
may be neglected.. 

Let the z-axis be vertical. Let be the partial vapor 
pressure, then the upward force is %. The gravity and 
the resistance of air act downward. 

meter that is freely expose a to wind and sunshine. 

nieters in !l iameter and 10 centimeters deep. It is placed 

evaporation and other meteorological e 9 ements. 

a z  

1 Revlaad reprint from Journal of the Met. Soc. of Japan, Yay, 1913, a d  ye8r, No. 6, 
pp. 1Ca. 



102 MONTHLY WEATHER REVIEW. FEBRUARY, 1914 

Let p be the densit of the water vapor at tlie partial 

Sensity of the air at the par t i s  pressure p’ and the 
absolute tem erature T. 

va or. Then the resistance is proportional to p p’ u. 

ressure p and the a c solute tem erature T,  but p’ the 

Let u be t R e upward velo?ity of diffusion of aqueous 

h e n  the equation of motion is 

where 1 is time and a is a constant. The mechanism of 
evaporation is not known, but we assume that there is a 
layer of saturated vapor on the exposed surface of the 
water, and the vapor passes into the air by diffusion 
[without ,convection currents]. Therefore the process of 
evaporation may be treated aq the diffusion of a gas 
through other gases. In  such a case the acceleration of 
vapor may be neglected, and 

Now puxl sq. cm.=the amount evaporated from 

Put m-the eva orated mass of water in a unit time 

pu=m-- _ _  - -  - -  - -  - -  - -  - _  _ _  _ _  (3) 

unit area in a unit time. 

from a unit area, %en 
Let b’ be the density of the air at the noha l  pressure 

Po and the normal temperature To, then 

(4 1 T P ,  m, _ _ _ _ _ _  _ _  _ _ _ _ _ _  B’T, p’ 
p p ’ u =  

Therefore equation (2) becomes 

since p’=P-p ,  where P is the total pressure, therefore 

For simplicity, suppose that P and T are constant 
between 2-0  and z=h; that the partial pressure of 
water vapor at a = 0 is p,, or the maximum vapor pressure 
at the temperature T, and that at z = h it is pa.  

Put - ... 
b’T, 1 a a T p , = z  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  (8 )  

then 
&+(P-p)  m=o - - - - - -  - - - - - - -  (7) az 

or 

Integrating we get 

_ _  _ _  - _  _ _  _ _  - .  (8’) 

New Since and pa ?e small quantitiea compared 
with P,,’,the a 6 ove expreasion may be expanded, and we 

neglect the t e rm of the second and the higher 
or “8 ers. 

Therefore we have 

Let w be the density of the water, d H  be the depres- 

Then ~ u d H  is the mass of tho evaporated water in 
sion of the water level in unit time. 

unit time from unit area, therefore 

Hence we obtain 

where 
1 T P ,  1 
h’a%‘T,P 40 

c y = -  -.-. 
From this we see that, as is well known, the [daily] 

amount of evaporation [or rate] is proportional to the 
deficiency of saturation. 

(3) The discussion of the last paragraph refers to an 
ideal case; in an actual case it is necessary to take 24 
hours for the time unit. Even the greatest amount of 
evaporation during 24 hours at  Taihoku is less than 10 
mm. on the average of the five years of observation 
(1900-1901). 

The temperature, the total pressure, and the partial 
pressure are not constant as we assumed in the last 
paragraph, but are functions of the time. 

The eva oration gage is B circular cylinder 30 centi- 
meters in 8ameter instead of being of infinite dimension 
as was assumed in the ideal case: therefore in the actual 
case the boundary conditions and the effect of the 
meniscus must be taken into consideration. 

Moreover, the evaporating surface is exposed to wind 
and sunshine. It is also very difficults to estimate the 
amount of evaporation in L rainy day, and in fact I 
often ex erienced so-called “negative evaporation.” 

this method does not attain au accurac of the order 

of eva oration observations in the Bulletin of the Cen- 
tral I&teorological Observatory (Tokyo), No. 1. His 
report indicated that from 2 to 61 years’ observations 
are necessary to reduce the probable error of mean 
result of evaporation observations to 0.1. millimeter. 

The foregoing considerations make it obvious that 
formula (10) does not hold in t,he practical case; there- 
fore I devised the following empirical formula: 

There P ore the amount of evaporation observed by 

of 0.01 millimeter. Dr. Okada discusse B the accuracy 

M= a + u p ,  - p2) 

where 2Li means the amount [per day or the rate] of 
evaporation expressed in millimeters of depression of the 
water level, and a and b are constants. 

I assumo 
the total pressure P and the absolute temperature T to 
be constant through the year, because the fluctuation in 
a year does not have any considerable influence on the 
total amount of evaporation. The probable. error of 
observed total is greater than the effect of this fluctuation. 

(4) The constant b depends on1 on the deficienc 

remaining factors, viz, the effect of the inequality 
between the water temperature and the air temperature, 

I shall proceed to find the values of a and b. 

saturation. The terms p l  - p ,  a n 8  a depend on al Q the Of 
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Tsihoku ............... o . 1 ~  
 aha ................. i -0.19 
Nwpsiiki ............. -0.3Y 
Hsin;ula ............... -0.55 
lu  ................... i U.39 

. 1  lokyo ................. I 1I.W 
I .  

the effect of wind, sunshine, boundary conditions, etc. 
Therefore a is not a constant, but varies from month to 
month. 

vables I to VI11 omitted.] 
TABLES IB AND X.-Compted 2ialua of b. 

I 0 ' 0 ,  0 ,  

I!. 14 I 0.05 0.0; 351 .so 111 1s 254 I 
11.7s I n. io (1. is .rn 12 1% 0 180 
0.51 , 0.13 0.25 17 1 0 0 14s 14 

0.49 0.17 0 .W m i 3 4  %i?l ~ r 2  
U.14 IJ.22 0.1.2 2% 28 341 31 180 

11.35 1 0.11 1 U.14 31s 17 354 17 1'2s 40 

I 
Station. 1 Latitotle. 

~ . 

Naha.. .............................................. 
Nagasaki.. ........................................... 
Hamada. ............................................. 
Tu ................................................... 
Tokyo.. ............................................. 
Hakodate. ........................................... 

Longitude. b 
-,- 

E. 121' 31' 1.01 
E. 127O 41' ! 1.06 
E 1B0 52' ' 0.89 
E: 132'05' ' 1.10 
E. 136'31' ' 1.03 
E. 139' 45' 
E. 140' 44' : 1.1i 
E. 141' 21' ~ 1.13 

I u.91 

i --___ 

N. 26- 13' 
N. 3Za44' 
N. 3 4 O  53' 
N. 34*43' 
N. 35' 41' 

N. 41° 46' 

The constant b at the first six stations of Table IS-S 
are near1 e ual, thou li these stvations are far distant 

observed are also very different. The eneral uniformity 
of b is natural, as I pointed out above,%ecause b depends 
only on the deficiency of saturation. 

But at Hakodate and Sapporo b differs from its value 
at  the other stations. 
differences in the condition of evaporation. A g ance at  
Tables VI1 and VI11 [omitt,ed], shows that the mean tem- 
perature in December, January, February, and March 
falls below the freezing point, and that even in other 
months the water in the atmometer will often freeze in 
such cold localities. Of course tlic values of b in the caw 
of the. vaporization of ice must. bt! different from those 
for water. In  fact the value of b for Hokkaido, which has 
a severe winter, is greater than that for the other stations 
having milder climate; the ratio is nearly as 1 to 1.4. 

As already stated the constant a depends on the bound- 
ary conditions, wind velocity, etc. ; but it seenu that this 
constant depends chiefl on the temperature of the water, 

air temperature. But in siiminer, daylight is niuch longer 
than nighttime, therefore the mean temperature of a water 
surface must be far higher than that of the surrounding 
air. The deficiency of saturation calculated by means of 
the air tem erature and the vapor pressure is therefore 

than the act,ual value. Hence a correc- 
tion, arising from the difference in temperature of the 
air and the water in the atmometer, must be applied to 
the value of a calculated with the air temperature. Then 
a will vary from month to month and will show some rela- 
tions to the duration of daylight. 

The following table contains the computed monthly 
values of a, assuming b as a local constant without, 
seasonal variations : 

from e a 2  cAer, and t fl e amounts of evaporation t1wrc 

5 to t,he 
This is probably owin 

which my former calcu T ation assumed to be equsl to the 

a little smaler Y 

TABLE XI.-Monthly values of constant a. 

Taihoku ................ 
Naha ................... 
Tu ..................... 
N m k i  ............... 
Hamada ................ 
Tokyo .................. 

Station. I Jan. Feb. I Mar. 1 Apr. I May. 1 June. 
-1-1 .----- __ 

0.42 0.73 0.77 0.88 
-1.m -0.49 0.17 0.29 

0.38 0.46 0.78 0.98 

-1.39 -0.21 0.33 0.11 
-0.83 -0.36 -0.16 -0.09 

-0.07 0.03 0.30 0.28 
-___ 

Station. 1 July. 1 Aug. 1 Sept. 

Taihokii ................ 0.58 I 0.50 0.49 
Naha ................... 0.25 . -0.05 I -0.48 
Nagasaki ............... 0.28 -0.58 -0.94 
Hamada ................ -0.31 -0.46 -0.74 
T u . .  ................... 0.53 
lokyo .................. kg I kg 1 -0.42 I .  

:p/ 0.83 0.85 

0.04 -0.85 
-0.36 -0.06 
0 80 0.48 
0117 I -0.08 

Oct. I Nov. Dec. 
-I----- 

0.68 0.28 0.41 
-0.79 -0.56 -0.71 
-1.38 -0.58 -0.51 
-1.18 -1.05 -1.05 
-0.12 -0.27 -0.15 
-0.67 -0.37 -0.28 

- 

I aiialyzed the constant a by the method of harmonic 
analysis, and Table XI1 contains the values of the con- 
st,ants in the Fourier series: 

TABLE SII.-C'onslants in hannmic series: analymi of a. 

Here cy is t,he amplitude, and 4 is the phase an le. The 

At Taihoku cy, is less thaii cyl; at the other stations aI 
is greater than (yo niid the ainphtudes of the higher terms. 
I ts  masimum values occur bet,ween March and June, 
and it3 niiiiiinuin value between October and January. 
It seems t.o me that t,liis fact mag be accounted for by 
considering the duration of daylight. 

The wind velocity must affect in some degree the rate 
of evaporation, but when we consider the mean monthly 
evaporation the wind effect is not conspicuous. I tried 
niany times to find the relation between the wind velocity 
and the constant CT, h u t  the effort resulted in a failure. 

(5) TIir abovc t,heoret,ical formula must, represent the 
evaporation in shade, as in a thermometer screen, better 
than that a t  ti place freely esposed to sunshine and 
precipitation. But the effect of the shelter on the rate 
of evaporation must be considered as one of the limitin 
conditions in the theoretical investigation. In genera f 
the air circulation though the shelter is not sufficiently 
free. Therefore the vapor pressure in the screen is not 
equal to that of the outside, especially when the atmome- 
ter is placed in it. Generally the vapor pressure inside 
the screen will be greater than that outside. Then the 
deficiency of saturation will depend on the velocity of the 
air circulation, nnd the velocity of the air circulation in 
the screen will be a function, F(w), of the wind velocity. 
Hence the deficiency of saturation is a function of 
wind velocity. Therefore it is necessary to substitute 
F(w)(p,--pJ fo rdp , -  ) in formula (10). 

tions made at  the Hainada Meteorological Observatory, 
ublished in the Journal of Meteorological Society, 

Fokyo, August, 1911. 
Now we shall find the functional form of F(w). For a 

first approximation it seems to be sufficient to put it as 
the linear function of wind velocity. But the arabolic 

formuls: 

am litudes of the first term are grettt,er than t f le ampli- 
tuc Q es of the higher terms. 

In m y  computation I P ave used the results of observa- 

formula is more appropriate., We give below t 1 ese two 

(A) iK=(p,-p,)w 
(B) M =  ( p ,  -p,) (0.20 JW - 3.4 + 0.27) 

where w is the wind velocity in meters per second. 
When the wind velocit? is less than 3.4 meters per 

second, the effect of the wmd velocity on the amount of 
evaporation is not significant, and formula (B) becomes- 

df= 0.27( p1 - p , ) .  

The effect of wind velocity becomes more and more COR- 
spicuous as the velocity increases. 
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1901. 
Y ...................... 
By (A). ................ 
By (B) ................. 

1905. 
iu ...................... 
By A) ................. 
By IB). ................ 

1908. 

We give in Fable XIV the differences between the 
calculated and observed values of the evaporation by 
these two forniub. 

In  the means for the period 1904-1908, the calculated 
and observed values coincide retty well. 

Harm gives the following formula op the  velocity of 
eva oration: 

(6) In  his “Lehrbuch der R eteorolo .e” Prof. J. von 

IPalton,s formula 

July. 

1 . s  
-0.a 
-0.35 

1.81 
-0.24 
-0.39 2 = A( E - e), 

iu ...................... 
By A) ................. 
BY IB) ................. 

where v is the amount of evaporation froni water surface; 
2, time; E, maximum vapor pressure; e, actual vapor 
pressure; A, a constant. 

Weilenmann and Stelling put the evaporation rate 
On the other hand, 

b e  Heen, Shierbeck and Svenson assumed that the 
evaporation is proportional to the square root of the wind 
velocity. Moreover, they introduced T: To, or (1 +at), 
into their evaporation formula. 

roportional to the wind velocity. 

Trabert puts 
v =c( 1 +at) ( E -  e) .JT, 

1.51 
0.25 
0.32 

where W i s  the wind velocity; c, the constant depending 
u on atmospheric pressure. When the mean pressure is 
I fand  the current pressure b,  then c becomes 

Jm. 

1.33 
-0.09 am 

1 . t  
-0.03 
-0.03 

1.90 
-0.23 
-0.12 

1.37 
0.00 
0.03 

1.48 
-0.08 a m  

1.34 
-0.08 
-0.02 

b cx - B’ 

Feb. 
-- 

1.52 
0.13 
a i 4  

1.42 
-0.12 
-0.08 

1.21 
-0.12 
-0.03 

1.18 
- 0 . 1 0  
-0.06 

1.21 
0.01 

4 . 0 1  

1.30 
-0.04 

0.00 

Dalton’s formula is identical with that which I have 
For formula (IO) is deduced theoretically in this note. 

Mar. 

1.41 

But formula (10) and Dalton’s formula do not represent 
the observed values. 

+Apr. -- 
1.47 

TABLE XIV.-Oi erencea between tlu ohewed ma omtion, M, and th.e 
&ea calculated by j’onnula: ( A )  a n i (  B )  . 

0.04 
0.00 

1.82 
0.15 
0.20 

1.40 
0.21 
0.21 

1.51 
-0.03 

0.03 

1.40 
0.10 
0.11 

lffl. 
M. .................... 
By A ................ 

1905. 
M.. ................... 
By A ................ 

1wW. 

By {B] ................ 

By {B] ................ 0.10 
0.05 

1.98 
-0.19 

0.16 

1.78 
0.25 
0.19 

1.43 
0.24 
0.19 

1.81 
0.17 
0.17 

M.. ................... 
By (A ................ 
By (B] ................ 

1907. 
M.. ................... 
By A ................ 
By {B] ................ 

1908. 
Y.. ................... 
By A ................ 

Man. 
M.. ................... 
By A ................ 

BY {B]. ............... 

BY IB] ................ 

yw. 

1.73 
0.38 
0.29 

2.36 
0.03 

-0.01 

1.43 

0.23 
a m  

3.M 
-0.72 
-0.29 

2.13 
0.09 
0.01 

2.14 
0.01 
0.05 

JUne. 

2.00 

0.15 
0. m 

0.85 
-0.11 
-0.12 

1. 11 
0.17 
0.9’ 

1.74 
-0.04 
-0.16 

1.69 
-0.09 

0.21 

1.48 
u. 04 

-0.03 

TABLE XIV.-Di ermen between the observed evaporation, df, and the 
values ea ! a l a t e d  by formula (A) and (B)-Continued. 

ill ...................... 1.33 

.............. 0.46 
€3; I;]: :: .............. 0.23 

1W7. I 
-if ...................... 1.55 
By 4 ................. -0.01 
By VB] ................. 

1908. I 

Mean. 
M ...................... 1.81 
By A)  ................. 0.W 
BY IB) ................. 0.m 

Aug. 

2.45 
-0.21 
-0.39 

1.31 
-0.12 
-0.27 

1.57 
0.05 
0.14 

1.92 
-0.02 

0. 03 

1. ss 
0.04 
0.05 

1. E3 
-0.06 
-0. 09 

sept. 

1.88 
-0.19 
-0.30 

2.15 
0.23 
0.10 

1.19 
-0.12 
-0.18 

1.14 
a 17 

4. m 

2.05 
-0.27 
- 0 . 3 8  

1.63 
-0.04 -am 

- 
Ort. 

~ 

1.10 
0.08 
0. 02 

1. m 
0.05 

-0.06 

1.52 
-0.12 
-0. la 

1.73 
0.44 
0.48 

1.59 
a 07 
-0.18 

1.69 

0. 02 
am 
- 

Nov. 

2.26 
-0.04 

0.03 

1.92 
0.02 
0.12 

1.54 

-0.24 
-0. a0 

1.45 

0.03 
a 12 

2.41 

0.31 
-0. m 

1.91 
-0.06 
4 0 6  

- 
DBC. 

1.97 
-0.33 
-0.09 

1.47 

0.05 
0.00 

1.77 
-0.47 
-0.16 

1.96 
-0.43 
-0.15 

1.87 
-0.09 
-0. 12 

1.81 
-0.28 
-0.00 

Weilenmann and Stelling assume that M varies as W, 
and De Heen, Shierbeck and Svenson that Mvaries as 
Their foruuls give us almost the same results in my 
calculations. My parabolic and linear forniulse hold good 
equally. 

Therefore it may be concluded that evaporation in the 
shade may be fairly well represented by the formuls of 
either W&lenmann, Stellin , De Heen, Shierbeck, Sven- 
son, Trabert, or myself. %ut the evaporation in open 
air can not be represented by those formuls. 

It seems to me that there reninins an ample field for 
further research. 

EDITOB’~ NOTE.-VM~OU~ pa era bearing on eva oration b F e d ,  
Rumell, Marvin, and othera w& be found in the JONTHLY #EATHER 
REVIEW and other publicationa of the United  state^ Weather Bureau. 
An elaborate Annotated Bibliography of Evaporation, by G. J. Liv- 
ingaton, appeared in the MONTHLY WEATHER REVIEW from June, 
1908, to June, 19W, and also re rinted. 

A valuable summary of our Lowledge of the lawa of evaporation, 
for the period 1840 to 1892, will  appear in the MONTELY WEATHER RE- 
VIEW for March, 1914. 
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PREVENTION O F  FOG. 

By pouring oil on the disturbed ocean surface ship 
captains have often been able to greatly diminish the 
damage that would have otherwise resulted during se- 
vere storms. M. Geor es Onofrio, director of the Ful- 

pouring oil upon inland rivers and lakes we may check 
the evaporation and therefore the formation of fog. Ex- 
periments have been made on this subject by allowing t i  
mass of tow moistened with a small quantity of oil to 
dip into a runniw stream of water. Thus an oily coat- 
ing scarcely a niihonth of an inch in thichiess, spreads 
over the inland waters. If successful the G2 days of 
local fog should be replaced by 63 days of good weather 
annually. A mineral oil is the cheapest but animal and 
vegetable oils have some advantages. It is estimated 
that the total espense for the region that furnishes ob- 
jectionable fogs in the neighborhood of Lyon will 
amount to about $30 a day. 

viere Observatory, at % yon, France, suggeste that by 


