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1901-1905, leaving out the months of 'this depression. These 
means are presented in the following Table 2. 
TABLE % - N a n  annual summury, bused on actinometric meaccurenlents made 

at Warsaw during 19111-1905, omitting December, 1902- February, 1904. 
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The monthly means, Q, of the c L i u e ~ n  annual sruiiruar~.' 
(Tabl.e 2) are represented graphically in curve 111, fig. 2; the 
curves for each of the consecutive years 1901-1905 are pre- 
sented in the same figure by lines that are numbered for the 
consecutive years ancl that are based on the data of Talde 1, 
column 2. 

7. OIL the inarch (if the tlrpressio)r 'If solar rrrdinticm as ohsrri'ed 
at TParsnm-By comparing the monthly values of the period 
December, 1902, to February, 1'304, (see Table 1) with the 
annual summary, Table 2, it is seen that- 

(a) The depression is suddenly emphasized in the month of 
December, 1902, giving at  Warsaw from its beginning, a value 
about 20 per cent lower than those of the mean annual summary. 

( b )  On account of this great depression the whole amiunl 
march of the intensity of solar radiation in 1903 undergoes :I 
perturbation which has maskecl, or even changed, the usual 
variation of radiation, during that year a t  Warsaw. 

(c) This depression. persisting from the month of Decem- 
ber, 1902, until the mouth of February, 1904, inclusive. and 
giving a .mean diminution of intensity exceeding 15 per cent 
a t  Warsaw, has not had a uniform character in its march, but 
on the contrary has presented several oscillations. 

( d )  After a sharp ancl large diminution in December, 1902, 
and after the particularly low values of the intensity in the 
months of February ancl March, 1W3, a certain weakening of 
this depression is marked tonran2 the beginning of the summer 
of 1903; the values for June of that year a t  Warsaw are rela- 
tively quite high. But in July, ancl in the following months 
until October the depression very clearly increases up to about 
15 per cent. 

(e )  The end of 1903, as likewise the nionths of January and 
February, 1904, present anew a large increase in the clepres- 
sion, and the values of intensity observed during these months 
seem even lower than at  the beginning of 1903. Thus the 
month of February, 1904, gives values diminished by more 
than 30 per cent. The depression ends in the same month, in 
a manner as abrupt as its beginning. 

8. Drcration of inxolafzoti i ) i  hoicrs aiid total pi iar l t z ty  of hrnt i i i  

gram calories at Vanxito tlriritiy the y a m  1203, 1.W4. ntjd 1XG.- 
This profound perturbation in the intensity of solar radiation 
as it reaches the surface of the earth may have given rise to 
important meteorological results. The question as to the in- 
fluence mill be of the highest interest and will necessitate 
special research, altho the problem presents great difionlties 
and complications. We acld that the study of this question 
has been already begun in an iniportant memoir, by S. P. 
Langley, published in the Astrophysical Journal. Is 

13 8. P. Langley. On a possible rariation of the solar radiation, and 
its probable effect on terrestrial temperature. (Astrophysical Journal, 
vol. 19, pp. 305-331.) 

______ ~~ - 

We shall limit ourselves simply to indicating the duration 
of insolation at  Warsaw, and the sums of heat for the three 
consecutive years 1903, 1904, and 1905. (See Table 3 and 
Table 4.) The siims of heat have been calculated" from 
combined readings of heliographs [sunshine recorders] and 
actinometers; they are esprest in gram-calories per square 
centimeter of horizontal surface. 

T.4BLE 3.-&rfition Of i7~~1okttion (It  W~ir8aici. 

1903. 
19(J4 
1905. 

Winter. qprins. 
Year. I, 11, S I I .  111, I V ,  v. 

THE " SOUTHWEST" OR "WET " CHINOOK. 
H. 151 L h l h l . 1 1  \ \ I ,  S I  I1.ltt.d LRW't f lU ,  OLlX , RIdlt h 19, 1907. 

In  the minter of IS51 I spent a couple of montlis on Queen 
Charlotte Is laud ,  of? the British d m e r i c m  coast, sailing from 
Puget Sound on a gold hunting voyage. I t,liink we sailed 
from the Souncl early in January. We went about half-way (I 
should t,hinli) up  the island, and enteretl Golcl Harbor (on the 
west side). We went east about 12 miles to the head of the 
harbor and anchored for the winter. We prospected for gold 
for some two months. 

On the 3Uth of March the chinook winds set in and the 
snow melted with great rapidity. When we entered the island 
the only snow we saw was on the coast. East of us was a 
mountain of rock, I should think 30 miles from the head of 
the bay- It appeared 10,000 feet high, and was bare when we 
came in sight of i t ;  but in a couple of weeks it was covered 
with snow. 

After the chinook mind, which appeared to come from the 
Bouthwest-we took i t  for granted it \vas the Japan c u r r e n t  
had blown for twenty-four hours i t  seemed as if the water was 
leaping from every mountain top. The roar of it was some- 
thing like Niagara, tho not SO deep, as the water was scattered, 
EO to speak. 

On the 1st of April we raiseel anchor, and at  4 p. m. were in 
llWe can uot here enter into the details of these calculations. See G .  

' 5  Ac~orcliug LI) the mean ' '  montlily values of the intensity in 1901- 

~~ -_ -~ _ _ ~  

1906. Chap. SI, pp. 167-166. 

1905. See C;. 1906; Chap. XI, pp. 172-1715. 
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the open sea, bound for Puget Sound. The weather did not 
seem as warm when we reached the outside, and I do not 
remember exactly its temperature; but it was not nearly as 
cold as when we were on the way up, in January. 

THE "DRY" CHINOOK IN BRITISH COLUMBIA. 
By R. T. GRASsHaM.  Dated Keithley Creek, B. C., March 5, 1907. 

I am living at  a stoc.k ranch in the Bonaparte Valley-which 
lies about midway between the Cascade and Gold Ranges and 
the Rocky Mountains-north of Ashcroft, on the line of the 
Canadian Pacific Railway.' Our district is known as the " dry 
belt ". Very little or no rain falls during the spring or sum- 
mer. We depend upon irrigation for our crops and hay, and 
my experience of the chinook is as follows: 

After having a cold snap of zero weather, with a foot of 
snow on the flats and hillsides-bright clear weather-there 
comes a change; heavy dark cloucls loom up from the west 
and southwest, acconipaniecl by a very strong win(l--nt tinies 
one might call it a gale. No matter what the temperature 
previous to this change (40' below zero, or anything), within 
a few minutes the air becoiues balmy as spring-by contrast i t  
seems hot. I have known the thermometer to rise 59" in five 
minutes. When we have this wind, one can read in the daily 
papers of shipping disasters and stornis off the Vancouver Islnncl 
and Washington coasts. Heavy rain and snow [occur] west of 
the Cascade Mountains, but I find no account of the te~upera- 
ture being so high west of the Cascade Mountains as with us. 

The Chri- 
boo wagon road is some feet above the house, and the ground 
rises a t  an angle of 30" to the first hill, then in a series of 
benches to timber. The curious phenomenon [may be uoted] 
of having one foot of snow as it were scwlwl up froiii off tlie 
ground (the ground being frozen to the depth of several 
inches). I n  three or four hours not a vestige of snow  nay 
remain, and yet not a trickle of water crosses the road. A s  
the ground is frozen, therefore the idea of absorption in the 
ground is untenable; the water does not run off. 

Is not the air heated by friction, so that the intense clrpess 
of the wind evaporates and ahsorbs the moisture? 

We never have a chinook in winter accoiiipaniecl hy clear 
weather, but always dark, stormy-looking cloucls, and they 
rarely last more than three d a p  

We are much interested in these same chinook winds. This 
winter I have been at Iieithley Creek managing an estate. On 
the flat the snow was 5 feet deep; on the Bonaparte the snow 
was 18 inches to 2 feet deep; and all cattle had to be fed-a 
serious item with a big band of cattle. Usually we need only 
to feed range cattle once in seven years, our fenced-up winter 
pastures being fully sufficient, except for a few sick cattle. 
So when we have a heavy fall of snow and zero weather our 
sole ambition is for a chinook; and there is no doubt whatever 
when it does come-we never forget the accompanying atmos- 
pheric conditions with us a t  the ranch, or on the seacoast. 

As to the dryness, our house lies in tlie valley. 

* * * * * * * 
As a rule the barometer drops when strong winds and rain 

are coming. Is this because of the denseness of atmospheric 
pressure, accompanied by the daiupness or moisture in the 
atmosphere? 

Do you think the barometer will act the same with a gale of 
wind accompanied by heavy rain, as with a gale accompanied 
by the heat of a chinook when a dry atmosphere absorbs the 
moisture from the snow on the flats and steep hillsides with 
practically no waste? 

THE WET AND DRY CHINOOKS. 
~~~ 

The following abstract of correspondence on this subject 
may interest many teachers and observers: 

1 This description places him in latitude 5Z0 45'N., longitude 121. 45' 
W. ,  appl.oXimately.-EDIToR. 

To t h e  best of my knowledge, t h e  name *' chinook " is  applied to two 
very different sor ts  of winds. I believe i t  was originally applied to a 
warm, moist southwest wind at stations near the coasts of Oregon, 
Washington, and British Columbia, which was supposed t o  blow from 
t h e  region where the  Chinook Indians lived, or to be in some other way 
associated with them. Quite Independently of this  use of the word, it 
was applied by settlers in the west of Montana to a warm, dry wind 
descending the Rocky Mountain slope. Some thought t h a t  i t  blew from 
the chinook region of the  Pacific coast, others simply said that  it was 
as warm as the  chinook winds of the  Pacific coast. However, in some 
way this  application of the name to a warm, dry wind descending the 
mouutain in clear weather has  become so geueral t ha t  its original appli- 
cation to a moist, southwest wind has  been almost lost sight of. 

The discussion in reference to the  winds of Deceniber 22, 1906, hinges 
upon the definition of a chinook wind. If i t  means the  wet chinook of 
the  coast of British Columbia, then i ts  temperature and moisture are 
due to  the  fact t ha t  i t  has just  arrived from the Pacific Ocean, laden with 
moisture which is condensed into cloud and rain as the wind rises over 
the coast rauges. The *Japan current is  too far to t h e  west to have any 
particular influence on either temperature or moisture. On tha t  par- 
ticular clatr, Drceiulber 22, an  area of low pressure was mest of Vancouver 
Island, anal, whatex er the  local winds uiay have been, there must have 

n e r d  movruirnt of tlia atmosphere from the Pacifiv west of 
i thenstward towaril British Columbia, aud this would of itself 
11. nioist air  enough tu explain it  rise of temperature from 120 F. 

a t  H a. IU. to 4:IJ F. at noon ( o f  the  oue-hrinclrecl and tneut ie th  meridian); 
in fa6.t this soutliwest \\ intl blon s ciutwaril from :L great area of high 

the Ha\\ aiian Islan4s, so t h a t  its temperatures 
The influence 

h&5 been exaggerated in popular estiniatiou by 
ninny thoughtless writeis as much as t he  influence of t he  (:ulf Stream 
on the  Atlantic Ocean. 

A seconil alternative rsplanation has  heeu suggested, namely, that  the 
strong southwrbt cdr film the  ocean, blocked iu its passage over the 
mountitins, rises and precipitates its iiioisture as rain or snow; then 
6 '  tlie mind ljeiiig hgh t r r  as i t  ascends higher, with increased velocity, 
continues edstward, and ou t he  pastern dope  ilesceuds to  the wlley with 
such iapiclity that  the friction warms i t  u p  to the revnriled temperature". 

This proiiaiwrl explanation %eeiiis to he eutirely inadmissilile if i t  is 
iuteutled t o  aliplg ti) Iieitliley Creek. I do not +@e how a southwest gale 
from t he  Pacilic can br  said to h a r e  pa& over a iuouutain range and 
descend on the eastern d u p e  to  this  station, which is located on a small 
streain flowing out of Caiiboo Lake into tlir FraLer River. A westerly 
wiud will litow up the stream fiom the ocean and an easterly wind down 
stie<ini froni the neighlioring hills and the Rcieky IIountains. I n  addi- 
tion to tliesr geographical oljjevtims to  this explanation there is  a very 
iinlwrtnut mrtrorcilogioal consideration A wind is  not warmed up hy 
frictilin as i t  I i l~ims  OW^' the  groiind. It' t he  grouud iq hot and dry i t  
may receive heat by couilutltion, but if the ground is damp the moisture 
will e r apowte  and tlie wind will be c.ooletl by tha t  process. wind 
that  descentlz t o  the  \alley with rapidity '' is  not warmed up by friction, 
bu t  by the  compression tlue t o  the illcreasing barometric pressure. 
When air  rises i t  cools by reason of the work done l is  expansion, as i t  
coineb under lower pressure, precisely as steam escaping from a boiler 
cool5 by expansion. On the other  hand when air descends i t  comes 
iintler greater pressure, and is coinprest and warmed 1~s reason of the 
work Gone in coinpressing it. '!Ai5 warming ~ J Y  compression is to  he 
obwrvt-d wlirnwer air  is  cornprebt b y  iuacbineiy ; as, for example, in 
pumping air  into the tire of a bicycle. I n  *ul.h compresbion, if no 
moisture is  added t o  tlie air, then the simple increase in temperature 
malieb t he  ai r  becomr relatively di ier ; or we limy bay t h a t  its relative 
liuiiiidity is dimini4ird, or i ts  capacity for iiioisture is  increased. If the 
air is  slightly foggy at first, then the fog disappears as soou as it is  
sliglitlj coniprrst null warmed ; consellrieiitly a dewending, warm, chi- 
uook wind is  also a dry \\iud with cloudless sky. I n  this Iirocrss we 
have tlie nittuial explanation of the  dry chinooks of Montana, and also 
of similar c1iiiiool;s wlien they occur in Rrit i4i  Chlumbia. These dry 
chiurioks fre4lueutly occur in California, and I do not see why they might 
not occasionally occur at l ir i thley Creek : but  in thiq case they should be 
eahterly or northerly winds descending the Rocky Mountain slolie. They 
would not uecessarily be very warm, but  would he \cry dry. Thus in 
California the cold, dry, descending northeast wind, 11y reason of i ts  
causing rapid evaporation, and by reasoil of t he  clear sky aud danger 
from frosts, is  liable tu do great damage t o  the delicate \egetation.-C. A .  

s, and not frcbni the *Japan current. 

A 

The behavior of the barometer is very different in the dry 
and tlie wet chinooks. The latter is a moist southwest wind 
on the east side of au advancing area of low pressure, and the 
local barometer falls as the low area approaches. Then there 
follows the strong, dry northwest wind and the rising barome- 
ter on the west side of the low area. These winds are called 
horizontal, because their average inclination toward the ground 
is slight, and the cooling by expansion or warming by coin- 


