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INSTRUCTION IN METEOROLOGY FOR AVIATORS. 
By WILLIS RAY GREQG, Meteorologiat. 

[Weather Bureau, Washington, D. C., h h  S.19Z2.1 

The Weather Bureau was recently requested by the 
United States Air Service to fufnish a course of lectures 
on meteorolo to pilots a t  certain aviation fields in Cali- 
fornia. T h e g t  step in planning such a course is to pre- 
pare a suitable outline or to adopt one already in esisb 
ence. In this case, none of those heretofore used seemed 
uite satisfactory, since these earlier ones were designed 

?or more extended and complete courses than here con- 

IV. Winds. 

templated. The chief requirements of acourse for aviators 
under present conditions are that the lectures should be 

should have not less than ten lectures, but, if that many 
can not be arran ed for, some of those given in the out? 

the lectures can be subdivided, in case arran ements can 

subject of the tenth lecture would be changed to suit the 
region in which the pilots would do most of their 

line can be conso 7 idated. On the other hand, several of 

be made for a more extended course. In  a 5 cases the 

flymg- 
SUQQESTED OUTLINE OF (IOURBE OF LECTURES FOR 

AVIATORS. 

I. General meteorolo . 
A discussion o Y the planetary distribution of sur- 

face presfure, temperature, moisture, cloudi- 
ness, precipitation, and wind. Climatic zones, 
their extent and their interrelations. 

11. Instruments and methods of observation. 
(a) At the surface (all instruments used). 
(6)  In  the upper levels: 

Kites and meteorographs. 
Pilot balloons and theodolites. 

sical properties of the atmosphere. 

(the atmosphere is a mixture). 
(b)  Vertical structure-troposphere and strato- 

spherwharacteristics of each. (Tropn- 
sphere a region of decreasing temperature 
and considerable cloudiness ; stratosphere, of 
little change in tem erature and no cloudi- 
ness. Boundary pEne between *the two 
about 17 kilometers in Tropics; about 12 at 
latitude 45’ and about 11 at latitude 
50O. )  

(c) Decrease of ressure with altitude. Hy - 
in 5 )  kilometers, or 3) miles, of surface). 

(d)  Change of temperature with altitude, normally 
a decrease in troposphere, but inversions are 
frequent in winter and during clear night,s, 
particularly in the interior of the country. 

(e) Change of humidit with altitude. Absolute 

temperatures in upper levels. Re ative hu- 
midity on the average also decreases some- 
what, but vanes greatly according to con- 
ditions of cloudiness. 

Constituents and their relative importance 

sometry (ha P f of earth’s atmosphere is wit R - 

humidity nornial 9 y decreases owin to lower P 

(a) Direction. 
Gradient versus. actual. 
Change with altitude-normally turn clock- 

wise, except winds from north to east, 
which turn counterclockwise. Large per- 
centage of west component in upper 
levels. 

’ 

(6 )  Velocitv. 
Gradient versus a.ctua1. 
Change with altitude, normally an increase 

of about 100 per cent in first half kilo- 
meter, more gradual increase at higher 
levels, but t,here is much variation. 

Change with seasons, much higher in win- 
ter trhan in summer, owing to steeper 
polenwd t,empc?rature gradient. 

Change with direction, much higher with 
west than with enst winds. 

V. Thunderstorms. 
(u.) Processes of formnt’ion. 
(6)  Fre uency, seasonal, diurnal and geographic. 

fa) Fogs, rocesses of foiinatsion: frequency, sea- 
sonay, diurnal and geographic. 

(6) Clouds, processes of formation; types and’ ap- 
proximate mean and limitin altitudes: fre- 

VI. Fo s and f c ouds. 

quency, seasonal, diurnal, an 9 geographic. 
VII. Cyclones and antic clones. 

temperature, cloudiness, . wind and precipita- 
tion; frequenq , seasonal a.nd geographic; di- 
rection and rate of travel, “storm paths.” 

Characteristics o 9 each ; distribution of pressure, 

VIII. Forecastin 
(a) AssemTling the data. 
( 6 )  Forecasts made: 

Surface weatoher. 
Surface teni erature. 
Surface win&. 
Upper air winds. 

IX. Meteorology and aviation. 
(u.) Renew of preceding lectures, pirt.icularlg I V  

to VII, with specikl reference to t,heir n.ppli- 
cation to aviation, stressing: 

1. Im ortance of knowing the winds along a 
tying route, thus enabling an avirttor to 
know a t  wha.t altitude he can make most 
progress. 

3. Im ortance of knowing weather conditions 

thunderstorms, fogs, precipitation, etc. 
(b )  Gustiness : its causes,-loca heating more pro- 

nounced over a black soil than over a light 
one; over a plowed field than over. a pas- 
ture, etc., thus giving rise to vigorous con- 
vection-a dangerous condition ; 
and topographic irregularities produce e 
dies and gusts, their influence estending to 
a considerable height, on the average about 
four times that of the height of the obstruc- 
tion itself above the general level of the 
earth’s surface in its vicinity: gustiness 
especially vigorous near cumuli; flying close 
to them should be avoided. 

X. California weather and climate and their relation to 

a P ong a route, especially the existence of 

aviation. 


