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It is desired to consider first what the factors are which 
determine the relative liability to lightning damage of 

the soil in which they grow and its moisture condition, 
trees, as determined by their location, the character of Pascentroitm ___-_________.__ 

~ ~ ~ ~ ~ ~ ~ ~ i ~ : : : : : : : : : : : : : :  

resultant of these two vectors. Second step: Turn the 
rotractor and set E on the line OR, and mark the point 8 on the protractor at a distance of 8 (length of third 

vector) from the point B arallel to the line OR. By 

BC as sides and OC as the diagonal. Keepin in mind 

ant of the vectors N-5, NE-6,.and E-8. Perhaps this 
may be seen more readil by referring to the poly on 

OC is the resultant. 
When the rotractor is turned so that point C is on 

the initial O b  the 1engt.h and direction of the resultant 
is indicated on the scale and the protractor, respectively. 

In short, the procedure of compounding vectors by 
this method amounts to setting the protractor so that 
the angle or direction of the vector to be considered lies 
on the initial line of the scale. The length of the vector 
is then laid off on the protractor from the end point of 
the preceding vector parallel to the initial line, and its 
end indicated b a point, from which the next vector 

alo the initial line of course. The resultant vector is 

last vector. Both its direction and magnitude are 
readily determined b lacing the end point of the last- 

The millimeter cross-section paper and supplementary 
scales referred to above enable the operator to deterniinr 
quickly and accurately the end point4 of the various 
vectors when they are far removed from the initial line 
OR. In this way results of considerable accuracy may 
be obtained without any computation. 

This method of compounding vectors has been in use 
for the past two years and found to be especially advan- 
tageous in determining the mean wind direction; that is. 
the resultant direction where the strenoth of the wind 
is not considered, the various directions Keing considered 
88 unit vectors. 

For obtaining resultant winds, the aerolo ical division 
has ado ted a system sug ested by Mr. H. B . Parker, of 

s tem the sums of tho north and west components are 

com onents the resultant direction and velocity of the 
win B are obtained graphically. 

In compounding vectors by either the analytical or 
the a hical method, opposite directions should be 
CanCFLf thereby reducing the number of vectors to be 
considered. 

this step parallelogram 0 Ip CM is formed with OB and 

the parallelogram law, it is obvious that OC is t a e result- 

law. Considering the po s ygon OABC, it is clear t a at 

is laid off. The i? rst vector is h id  off from the center 

the T? me from the origin or center to the end point of the 

vector over the initia SP me. 

the aero P ogical station at  5 i-oken Arrow, Okla., In this 

o 7 tained by the analytical method, and from these 

~~ ~ 
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WHY AN OAK IS OFTEN STRUCK B Y  LIQHTNINQ: 
A METHOD OF PROTECTING TREES AGAINST 
L l Q H T N l N G  

[Weather Bureau, Washington, September 2,10241 

wides red., or which reaches deep into moist soil is the 
one wkch is in most danger of being struck by lightning. 
No tree is immune, however. 

Following are the factors which govern, as determined 
b careful studies made in western Europe of the effects 
ofli htning on trees: 
(a! Among trees of thwame kind the one which stands 

w d  above ita neighbors is in most danger, even in a 
dense forest. This dominant position may be due to the 

eater height of the tree or be the result of the con- 
r p a t i o n  of the ground. 

(6) Trees growing in the o en, either singly or in small 
grou s, are in more danger t f an those in the dense forest 

(c) Trees growi along avenues or in the border of a 

in thick woods. 
(d) A tree growing in moist soil-that is, along the 

banks of a stream or a lake, or close to some other source 
of moisture-is a better conductor for lightning than one 
gowin in drier soil. 

(e) frees growing in loam and sandy soils are struck 
much more frequently than those in clay, marl, and 
calcareous soils. Oaks grow mostly in loam and sandy 
soils. 
(f> Sound trees in general are less like1 to be seriously 

is also a relatively good conductor, lightning will go to 
earth easily, but rotten wood is a poor conduckor of 
electricity so that the passage of the lightning current 
throu h this nearly nonconducting portion often results 

set on fire. <s) Starchy trees, of which the oak is a good example, 
are better conductors of electricity than oily trees like the 
beech. The conifers are intermediate. Ex eriments 
made by Jonesco of the WIirttemburg Society o P Natural 
Science gave the following results: 

One turn of a Holds electric machine assed the spark 
through oak wood, five turns through pop P ars and willows, 

or ot fl er thick stand of timber. 

wood are also struc "a by lightning more often than those 

damaged than those with rotten wood. f f the sound tree 

in a s f attaring of the tree and when dry the f e e  may be 

an oak is decidedly a 
as t.rees go; that i t  

it is 

Trees struck in the Lippe-Detmold forest, Germany, 
from 1874-1890: 
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Percantage of trees- --__________I-_ 

Trees struck _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Relative frequency. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

Results of 15 years of observations published in the 
Revue des Faux et Forets: 

Oak Beech I Epruce Pine Others 
----___-_ 

1.8 lf81 41.6 30.8 15.1 
61 155 131 _ _ _ _ _ _ _ _ _ _  

1 6 7 - - -- - - -- - - I 52 

Penrentage of trees _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Trese &truck _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Relative frequency _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

Observations in the Bavarian State forests, 1887-1890: 

on the ounger trees, but less so on the older treee, which cban e 
but d e  from year to year and are robabl the most valuabqe 
and largest of a group and to be roddexin preLrence to the others. 
It ia our conviction, however, that the additional protedion of 
both trees and adjacent building often makes the trouble and 
expense worth while. 

SOME FEATURES O F  THE CLIMATE O F  ALASKA 1 

gg/- sg ( 71c2 MELVIN B. SUMMERS 
[Weather Bureau, Seattle, Wa9h.J 

Less than a generation ago the popular conce tion of 
Alaska was that of a land of per etual ice’ang snow 
infested with polar bears, and in l abited by a race 01 
beings who dwelt in snow and ice houses and subsisted 
on the blubber and flesh of walrus, seal, and other animals 
native to a frigid climate. So fixed had thisideabecome 
that even to-da after considerabl more than a billion 
dollars of weal& has been wreste B from the Territory 
throu h mine, forest, field, and sea, there are those 
who find difficulty in divorcing these preconceived 
opinions from their minds. 

It is a surprise to many people to learn that tropical 
daytime temperatures are recorded in Alaska every 
summer, and that there are parts of the Territory, 
notably in trhe Aleutian Islands and alon the southern 
coast, where zero readings have never % een observed. 

Lying, as it does, north of the Pacific Ocean, with the 
vast expanse of British America to the east, and se arated 
only by Berin Strait from the la er land mass o P Siberia 

during the winter by relatively high atmos hericprcssure. 
Over the immediate water surface on t % e south there 
usually exists a trough of low pressure with a wat-east 
trend, commonl known as the Aleutian LOW. Through 
this pressure va 5 ey, so to s eak, ass a great man of 
the cyclonic disturbances o f  the gorthern Hemisp<ere 
in their west-to-east movement. Other disturbancss 
originate in it and alto ether it exercises a great influence 

Canadian Provinces to the east and the northern,half 
of the United States to the southeast. 

The mountains of British Columbia, with their south- 
east-northwest trend, present somewhat of a barrier to 
the eastward movement of these barometric depressions, 
many of which sta nate in the Gulf of Alaska for days 

lying to the south manifests a tendency to move north- 
eastward over Oregon and Washin ton. In fact, after 
reaching the Gulf of Alaska a cyc onic storm ma be 
forced to ursue a retrograde movement and actua y to 
move nort R westward. 

ressure in the 
Arctic slope of Alaska, or from the nort%ward thrust of 
the Pacific High, these Aleutian LOWS occasionall take 

toward Seward Peninsula and the Kobut Valley of Alaska, 
or they may take a similar direction of movement 
farther east over the Yukon Valley. So long as the LOWS 

ursue their normal track over the north Pacific and the B ulf of Alaska, fair and cold weather obtains over the 
interior valleys of the Territory, with warm and rainy 
conditions over the southeastern panhandle. When, 
however, they take a northeastward movement, the 
temperature of the interior moderates under the influence 
of southerly winds, and precipitation to a greater or lass 

to the west, t E e main portion of Tl t e Territory is covered 

on the weather of the fk erritory as well as on that of the 

a t  a time, eapecia K y if the Pacific high-pressure area 

19 f 
Whether from a breaking down of 

a northeastward movement over Berin Sea and a 1 vance 

1 Hasd bclore tho mating of the American Metmrologiml Society, Leland Atanford 
ITniver::ity, Jiinc 3;. 192.1. 


