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5. Where do typhoons originate ? What is their funda- ._ 

mental cause ? 
- 

6. What are the normal tracks of typhoons relative 
to their place of origin, to the season, et& ? 

7. Do t hoons ultimately, say, when they enter the 
region of Tl t e Aleutian Islands, become normal extra- 
tropical cyclones ? 

8. Are the kona storms of the Hawaiian Archipelago 
a result of the evtratro ical cyclones? 

9. If so, what are t I! e circumstances of 
tribution in the regions of the north 
area and the Aleutian low-pressure area 
to cause them? 
10. What are the relations between the prevailing 

distribution of air pressure over the Pacific and the 
character of the weat-her in the Pacific area, such as hot 
or cold periods, wet or dry, extending at times over 
months, seasons or even years ? 

11. Similarly, what are the relations as affecting the 
weather of adjacent land areas? 
12. What are the interrelations between surface winds 

and ocean currents? 
13. What are the relations between surface-mater 

temperatures of the Pttcific and air temperatures and, 
consequently, the positions of “cent,ers of action” and 
their shifts owr that ocean and over adjacent lalid 
areas ? 
14. At d i n t  avcrwe elemtions are t.lie so-cnllcd 

antitrade winds founcr from plnce to plnce don2 the. 
Tropics ? 

15. What are the diurnal, monthly, and niiiiuiil 
variations in antitrade wind eleva.tions ? 

16. What are the normal velocities o.f tile antitrrtlles 
and the departures therefroni ? 
17. What are the re.lations, if any, that esist between 

volcanic and seismic activity and weet.her changes ? 
18. What new facts, if any, can be estnblished with 

regard to fog? 
19. What steps should be taken to increase tlie prnc- 

tical a 
20. #&at are the more speciitl meteorological problems 

of Pan-Pacific countries ? 
As has been stuted, some of tlie feiitures of Pacific 

Ocean meteorology are dready more or less well under- 
stood. This is true of those sppearing under questions 
Nos. 1 to G? inclusive. AdclitionJ know.ledge in regard 
to these features can onlv result from the cooperstire 
ncti vitics of the severid Pm-Pwiiic nat.ions. 

Question Nu. 7, as to whether typhoons becoine estrn- 
tropical cyclones, hns not perhaps been satkfuciorily 
answrrcd and requires furtlirr study of observations 
from the ~~y: ions  lying between Japan niid tlie Aleutian 
Islands. lhe  suggest,ion has been iiiade that in this 
8s wvell as  in other coiiiicct.ioiis fixed or scmifiseci ~ ~ s s e l  
weather stations sliould be eiiiployed in the less fre- 
ouented rc-ions to supplemerit report,s from ressc.ls on 
the establis%ed trade routes. 

Questions Nos. S nncl 9 are in IZ fair way to be answered. 
Rqyilts might be 1rs.st.ened by the inaugurdtion of the 
pro osed system of vcssel weather stations, which would 

. Questions Nos. 10 niid 11 may be answered as a result 
of’ t,Iie snnie niet1:ods of study but u longer period of 

ossibly sevcrul or many years, may be required 

Questions Nos. 12 tincl 13 have been given aencrill 
consideration for iiiuny years. The making o r  more 
widespread oliserviltions ant1 of a inore specific study 
of thc tmiperatures of Llie wean surface water and of 

lication of meteorologicd linowluilgc ? 

nizi E e avai1al)le data from ccrtain uiitrnveled waters. 

in time, so cp oing. 

the temperatures, pressures, and winds in the Pacific 
region a pear to be necessary before No. 13 can be 
answerecf: 

Questions relating to the antitrade winds, comprised 
in Nos. 14, 15, and 16 have been considered only slightly 
and before they can be answered many pilot and sound- 
ing balloon observations will be re uired, as well as 
observations from land stations of liig B elevations along - - 
the Tropics. 

Question No. 17, likewise. has received but slight 
attintion. A long series of meteorolo ical, volcaiio- 

Pan-Pncific region aid a compul’ative study or the same 
will he required before an answer can be made to this 
question. 

The specific meteorolo icnl problems of the several 

question No. 30, are so varied and complex that their 
presentation would go beyond the scope of this general 
survey m i l  tliereforc no attenipt is made to enumerate 
them. 1-Towever, without knowing what these problems 
niay be it is reasonable to assume that under the plan of 
intimate and hearty conperation evolved a t  the Pan- 
Pacific Congress tlie mere suggestion on the art of any 

will niect, with a quick and intelligent response. 
If methods of procedure were to  be suggested n t  this 

time they would doubtless be based upon such general 
cimcepts as uniform scales and ineasiires. s-ynchronized 
observations, both on land axid sea, standardized codes 
and signals, the more prompt exchange of reports, 
including u larger d d y  exchange, and a more liberal 
p:,licy with respect to the translation from one language 
to mclther UT bualis and pspelv on meteorologicd subjects. 

logical and seismological observations t ii rouohout the 

Pan-Pacific countries, re f erred to under the head of 

one nction of u desire for aid from other mem \ er nations 
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METEOROLOQICAL CENTERS OF ACTION IN THE NORTH 

PACIFIC OCEAN.’ 
By EIWARD A. BEALS, Jleteorologist. - 

[Author’s abstrset.1 

Since Teisserenc de Bort first called attention to the 
“centers of action” over Iceland and the Aleutian chain 
of islands, much stud has been given the subject. It 

LOWS, the permanent HIGHS over the Atlantic, Pacific,. 
and Indian Oceans, and the winter IIIQHS and summer 
LOWS over tlie continents are modifying factors. 

The Pan-Pacific Conference is of interest to meteorolo- 
ists because of the proposed scientific survey of the 

$acific Ocean. Two powerful centers of action are located 
in tlie north Pacific. 

I t  had previously been noted that falling pressure in 
the Iceland LOW produced wwrmer, and rising rasure 
colder weather in central and northwestern Europe. 
Reasoninc. from analogy, similar clian es in the Aleutian 

over North America. 
The late Prof. Gnrriott maintained that when the de- 

ression over the Aleutians is abnormally low the north 
Facific HIGH increases in size and overlaps the southwest- 
ern const of the United States, causing temperatures below 
the seasonal average there. Offshoots from the Aleutian 
LOW would then take a northern route in their progress 
eastward, and large areas in the United States would 
come under the influence of southerly winds, and the 
resulting weather would be unseasonably mild. Many 

has been found that, t esides these centers of action or 

LOW shoad produce corresponding c % anges in weather 

1 Presented helore Pan-Paeinc 8eientiBc hnference, Hmolulu, Hawdl, August, LI)20, 
slid publlsheri In full in the Pr0ecCd;nga of the conlereuce, 1W1. 
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examples of extreme wather  conditions during the past 
30 years seem to vedy Prof. Garriott’s conclusions. 

ven the subject con- 

in forecasting. The two of perhaps the most consequence 
are the following: 

“With high prwure over Alaaks, more precipitation than usual 
occum in the United States.” 

“Cold mva of more than short dumtion do not occur whpn the 
barometer ia low over Alaska, whereas intensely cold weather over the 
United Stat- Pmt of the Rocky Mountains is generdly nsvriatd with 
high barometer over Alaska.” 

The north Pacific HIQH forms where i t  does because of 
three conditions: (1) Differences in temperature between 
the north polar and the equatorial regions; (2) deflection 
of winds due to the rotation of the earth on its axis; and, 
(3) the ocean surface is coldest near the latitude where 
causes 1 and 2 operate to produce the formation of the 

It is assumed by the forecasters of the San Francisco 
Weather Bureau office that when the summer t.empera- 
ture in that city is above normal the north Pacific HIGH 
is weaker than usual, and when the summer tem erature 
is below normal the contrary conditions exists. 8r. G. F. 
McEwen explains the cool waters off the north California 
coast as being due to the upwellin of cold waters. Thc 

tively warm or cool in accordance with the condition of 
the surface waters over which they blow before reaching 
the city. 

When the north Pacific MQH is weak, few, if an 
offshootg will move ertstward across the north Pacil i  
States, and the pressure will be below normal in the in- 
terior of the country west of the Continental Divide. 
This will result in prolonged, unsettled weather without 
much rain, but mth more than the usual amount of 
cloudiness. On the other hand, if the North Pacific 
HIGH is strong there will be ofishoots from it crossing 
the north Pacific States with considerable re ularity, 

days and cool nights over a large portion of the Pacific 
Slo e. 

8cean currents move slowly, and if it is ossible to 

fornia coast a t  or near where they Itre upwelling most 
strongly, then we would know two or three months in 
advance whether or not ocean currents fed by these 
waters would be warmer or cooler than usual. Such 
information would be of great value. 

The Aleutian LOW is caused by a combination of the 
effects of the genera3 circulation of the atmosphere and 
differences in temperature between the water and the 
mainland. It is probable that the activity of the LOW 
is increased when the water is wanner or the land is 
colder than usual. When the water is warmer than 
usual, observations of temperature of the Japan Cur- 
rent near Formosa (Taiwan) would probably give in- 
formation of value by informing us three or four months 
beforehand that warmer water than usual wa8 about to 
reach the Berin Sea. When the land becomes abnorm- 

and Alaska are necessary. If i t  is possible to ascertain 
in advance that the Aleutian LOW is about to change its 
position pr to become either more or less energetic, such 
information would have a direct bearing on the weather 

Maj. E. H. Bowie, who has also 
siderable attention, has formulate $ many rules of value 

HIGH. 

prevailing westerly winds at San 5 rancisco will be rela- 

and the weather will be settled and clear, wit a warm 

determine the temperature of the water o B the Cali- 

ally cold, weat I er reports from the interior of Siberia 

that later will be experienced in the United States and 
Canada. 

In  stud ing the movements of LOWS and HIGHS a 
dozen wi B ely separated stations are insufficient. Dr. 
B‘erknes found when making weather predictions in 
dorway durine the Great War he had to increaie the 
number of stations from less than 10 to about 90 before’ 
getting worth-while results. We should have instead 
of 10 in the ne‘ hborhood of the Aleutian LOW as at 
present, no less %an 100 to secure satisfactory results. 

DROUGHTS WITH CIRRUS CLOUDS MOVING FROM THE 
NORTH. 

observations especially in regard to the movement of 
cirrus clouds during long stretches of aridity and their 
tendency to move out of the North a t  such times. 

Can not this dr condition be explained b the fact 

bv the cirrus movement and such air coming from r ions 
of low temperature has a low moisture content and % t ere- 
fore little or no rain results. When this condition is 
reversed and the movement of air is from the south in the 
upper atmosphere, copious rains fall because of the 
increase of vapor capacity of. air coming from t ese 
warmer regions and also for their greater buoyancy from 
latent heat when condensation starts. 

As a enerd rule, when low-pressure areas are far to 
the nort fl the tendency of the cirrus movements is from 
a northerly quadrant and vice Feisa? but during periods 
of abnormally dr or wet weather these conditions are 
greatly intensifiezand the cirrus may move rapidly or 
slowly from direct North or South as the conditions may 
be.-Douqlas E‘. Manning, Alexandria Bay, N. Y., 

that the source of t i e rising air is far to the nort h as shown 

Yt 

- -  
June 19, -1,920. 

Later note. June 10, 2921.-This district needs rain 
uite badly,‘ in fact the general conditions appear very 

Lough?. The cirrus cloud movement is as I have always 
observe under such conditions and which I have men- 
tioned in other letters, “almost directly out o the north,” 

aeo just before the arrival of the big HIGH. from the north 
with its polar air, the cirrus changed thew direction and 
came out of the southwest. But a few days after their 
direction reversed again. It has come to my notice 
without fail that cirrus movement from a southerly 
direction accom anies. cool rainy weather. Perhaps ths 

perhaps a little east of north these days. A i out a week 

only holds goo c f  in this part of the country.-D. F. a. 


