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Riverside Nursery is protected on the north both by the 
diversion of the cold aw stream and by the city of Phoenix 
itself with its warming influence. Protection on the 
south is afforded by the broad bed of the Salt River, 
which diverts cold air draining from hills on the south 
to the west. Riverside Nursery is three or four degrees 
warmer than might be expected if elevation, in relation 
to the other stations considered, were the determining 
factor. 

The inversion layer appears to have its base some 40 
feet above the lowest elevation shown in the section, a t  
least on the north side of the valley. In a general way, 
this layer may be thought of as made up of superini- 
posed, approxmately horizontal air strata in which the 
temperature rises with the increase in elevation. The 
positions of the strata within the layer are subject to 
constant change from the moment the condition of in- 
version begins, usually late in the afternoon, until the 
condition is ended by the rising temperatures of the fol- 
lowing mornin . W'e are more particularly interested in 

perature as that is the time a t  which almost invariably 
conditions wit % in the lnyer at the tinie of minimum tem- 
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FIG. 2.-The dail variations of the vertical temperature grndiciit in the Salt River 
Valley, dowiug the formation and breaking-up 01 the inversion layer. 

the difference in temperature of the upper and lower 
strata will be greatest. Mean tem eratures a t  the same 

agree prett closely at this time, thou h for individual 

a d  will check drainage on the north side of the valle 

break up drain e hies on one slope while the other 
may be calm. %en where a single slope is considered 
there is a constant variation in the inversion la er from 

rate of vertical change is greatest shifts up and down, 
the depth of the layer almost certainly changes. No two 

?t is in relation to study of inversion on a sin le slope 

tures that most of the graphs and thermograph tracings 
were made up. The Indian School, bein at the foot of 

tions on an unbroken slope rising 635 feet above it offer 
excellent op ortunity for a study of temperatures within 
the layer. !he thermograph tracings show the develop- 
ment of the inversion condition, aa does one set of gra hs, 
from the time of maximum temperature on the preceiing 
day to the time of minimum and the rise of temperature 
tbe following morning. Other p a  lu show simply the 

elevations on the north and sou tR sides of the valley 

mghts the B ifference will often be consi c f  erable. A south 

and accelerate it on the south side, or a cross-wind w ir 1 

night to night. The section of the layer in w x ich the 

comparatively free from complicating topograp %I ic fea- 

the slope drained, is taken as a base an d five other sta- 

' hts show identical records. 

temperature gradient within the P ayer at the time of 

minimum temperature and represent the mean of a num- 
ber of days. 

Relative humidity appears to be a factor in determining 
the contrasts of temmrature within the inversion laver. 
Where a number of ionsecutive mornings are considehd, 
that one with the hi hest humidity the preceding evening 

perature in the inversion layer. The gra hs show the 

December, January, and February, while in March there 
was a shur increase. Records show that the mean 

humidity increased from November 
through Februai and drop ed sharply in March. It is 

of the earth itself, the 

winter, may partly ex lain the rogressive decreases in 

ber, January, and February, and the increase with the 
higher day temperatures of March. In other words, 
there is less hest radiated from the earth itself to influence 
the temperature of the upper strata of thc imersion layer. 

almost invwiably s i ows the smallest contrasts of tem- 

decrease in temperature contrasts throug R November, 

Q p. m. reative P 
also su ested t. K at the cooing P 
gradual gK oss of accumulated heat with the advance of 

temperature contrast s R own by t R e gradients of Decem- 

3'57. -53s' 
DAILY TEMPERATURE VARIATIONS AT THE SURFACE 

O F  THE GROUND IN HOT ARID CLIMATES. 

By PAUL RANQE. 
[Abstracted from iWcfcwologfiwhe Ztitwhdjf, Mar.-Apr., 1020, pp. IO!-104.1 

It is of value in studying the effects of erosion to ob- 
serve the variations of temperature of the up er layers of 

play considerable art in the disintegration of the rocks, 

were made for two and one-half years at Kuibis, in 
German Southwest Africa. Kuibis is 1308 meters above 
sea level, and lies 175 Inn. inland from the Atlantic 
Ocean. Observations were made with a mercurial 
thermometer ossessing a black bulb in an evacuated 
chamber; an x rago-Davy Actinometer, which is a sim- 
ilarly constructed instrument with an unblackened bulb; 
a mercurial maximum thermometer and an alcohol mini- 
mum thermometer. Observations were made in the 
air and on the surface of the ground. 

the ground, because it is certain that SUC % vanations 

es ecially where t f. ey are composed of minerals having 
di l+ erent coefficients of expansion. Such observations 

The black-bulb thermometer readin 
higher on the ground then in the air for 
owing to the nature of 
shows the air and ground 

ec. .C. *C. .C. 
Air ..._.._._._._..._...__..____..............~... 

Ground .._______._.__.._._.___..._._._._..._. 
DllYerenre ...___...___._._...___...._.. 

When compared with the table 'ven by Harm1 for the 

Kuibis are greater than those of the Indian station, 
partly because of its greater elevation and partly because 
of the great amount of sunshine. The mmimum occurs 
about sunrise-in winter about 7 a. m. and in summer 
about 5 a. m. The maximum occurs about noon. The 
range of temperature between sunrise and noon in sum- 
mer is about 60" C. and in winter is about 50" C. These 

Indian station, Jaipur, it is foun f that the extremes at 

' iud~olop*, p. 40. 
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FIG. 3.-Thermograph traces at vprious elerstions in the Salt River Valley, Ark. 
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eumrmous ranges repeat thamselves day after day, owing 
to the persistent bnght sunshine. The sunshine recorder 
reveals the fact that there are about 4,000 hours of sun- 
shine per year which is about 92 per cent of the possible 
smhme. Odly seldom do short, heavy showers occur 
which effect a coolmg of the stony surface. These 
shmm, while brief, are of great importance, both from 
their chemical action upon the rocks and from their 
ability to transport, in a very short time, great muses of 
accumulated deposit.-0. L. M. 

5-51, sa4 
DAILY COURSE OF TEMPERATURE IN THE LOWER AIR.’ 

By WILHEU SCHMIDT. 

“All observations, both those in the free air and those 
on towers near the ground, agree fully with the theory 
that two reasons for the occurrence of the daily tempera- 
ture course are: 

“1. Radiation on the earth’s surface, which throu h 

average is noticeable up to a,bout 500 to 1,000 meters, and 
“2. Direct radiation conversion in tshe air, which 

throughout the whole atmosphere produces a temperature 
variahon of essentially the same phase. 

“* * * The same causes, although different in 
characteristics of strength, occur naturally also in the 
annual course. One could evaluate even these, but he 
has no more the pure sim le characteristics, since the 

conditions, but through convection are changed rom 
afar and made uniform.” 

conduction of heat from sunlight sends u a rap1 -4 y 
decreasing temperature wave into the air, w gi ch on the 

9 eonditions aloft do not loc a i  y depend on the under1 ing 

DISCUSSION.S 

‘( At the meeting, c- Januar 24, Mr. L. F. Richard- 
son discussed apers by W. S c L i d t  on (1) exchange of 

uences, anr(2)  the effects of the exchange of air on 
&mate and the diurnal variation of temperature in the 

mass in irre Y ar currents in the free air and its conse- 

upper air. 
‘The central idea of Schmidt’s DaDers is that the same 

their mean free path. 
nothing which corresponds 

ath, and the specification 

In the 

%fEculties. The ‘Austausch’ is closely related to the 
coefficient B of Mr. Richardson’s own. pa ers on this 

denoted by that symbol in G. I. Taylor’s work and p is 
the density. 

subject, and it is equal to kp, where k 1s tR e coefficient 

~~ 

1 Uber den UigUchen Tempemturg3iig In don unteren Luftschlchten. dCtteorol+- 

a peprinted from the Mdmrologirat +Wagwine, London, Feb., 1921, pp. 7-4 

@the Zdtachrif:, 1820 9.314. Bd. 37:4%59. 2 flgs. 
Extracts from author’s summary. 

“As an example of Schmidt’s results we may quote his 
estimates of the rate at  which water passes upward in 
the form of vapor past the levels of 1,000 m. and 3,000 
m. For Lindenberg he h d s  that in the course of the 
average day 0.063 gram of water is carried upward across 
each square centimeter at  1,000 m. and similarl. 0.039 
at 3,000 m. These values are arrived at  by estmating 
the ‘ Austausch’ from considerations of wind strength, 
and applying the result to find the movement of the 
water vapor. 

“The great range in the possible values of the ‘Au- 
stausch,’ which is practically a measure of turbulence, is 
remarkable. Using wind observations, Schmidt finds 
that the average ‘Austausch’ at  200 meters is nearly 30 
times that at  1 meter.” 

THE SIROCCOS OF THE SINAI DESERT. 

551. grcF6 7. ‘) By W. SPXTH. 

(Abstracted from JfdeoroZ@che Zdtachrift, Jan.-Feb., 1820, pp. B3-B.l 

This article on the siroccos of Palestine does not add 
much to the material presented in earlier pa er by 
Walt-er Georgii in iKeteoroZo(ri8che Z&chri$.l & chief 
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FIGS. la-lb.-Wind conditions above Jerusalem and Ramleh, on March 29 and 30,1917, 
r a  ectivelv, showing the advanca of the tongue of hot, dry alr over the mountslns 
anadoan the slope toward the sea. 

. The author has shown the interest are the di 
advance of the win over the mountains of Judea by 
means of vertical sections normal to the wind direction. 
The hot wind is from the southeast. This enabled the 
synchronous conditions at  Jerusalem and Ramleh to be 
portrayed. The first of two diagrams showing the 
sirocco of March 29-30, 1917, shows an advapcing ton ue 

wind is being opposed by a wind from the sea. The 
second figure shows the tongue of warm, dry air, descend- 
in don the slope and conse uently heating dynami- 

advance of the southeast wind aloft. (-9. la-lbf 
Another interesting diagram (Fi . 2 4 ,  IS that showing 

the conditions at R d e h  from lfarch 21 to 30, 1917. 
The abscissae are days, the ordinates are altitudes, and 
the curves are lines of equal wind intensity. T h e  
sirocco wind is shown in heavy lines and the sea wind 
is in light! lines. The last diagram (Fig. 2b), also show- 

TrnS 

of southeast mind assing over the ran e and exten d ing 
in a northwester P y direction over 5 erusalem. This 

ctfly. !/%e cool on-shore win 1 is still contestin the 

~ ~~ ~~~ 

1 Sirocco obwvations in the southwestern part of Palesthe. 36:1Q3-197, 1919. Ab- 
stract in Mo. WEATBXR REV. Jan. 1920, p. 40. 


