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poaed to have oome from the desert or semidesert re- 
'ons. Similar fogs have also been observed alon the 

in the Borku Oasis (northeast of Lake Chtld) tshe fogs 

Sand stormrr.-These storms are frequently observed 
with such violence as to quickly bury small objects, such 

%ger River, in Zinder, and around Lake Chad. 6 7  hile as boxes. camD eaubment, etc. Pebbles the size of a 
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observed were remarkable for their extreme dryness, as 
is attested by the following table: 

I Wind. 

Number of fogs observed. 

Heavy. Moderate. Light. 
Y a r d  month. 

---- 
1911, 1916,191Z 

................... 49 
31 

February.. 

I 13 18 

senu8ry ....................... 10 42 

iffby. .......................... 
S u e  .......................... zz 36 
July.. ......................... 17 3s 

0 3 O b o r . .  ..................... 

Mnrch.. ....................... 13 21 
A&ril; ......................... ?A 21 15 

In6 16 

1914 1916,1918: 

12 25 .................... 11 
August.. s t a n k  
Novembar.. .................. 
Decembar. .................... 53 

...................... 

Total 
number 
of obscr- 
vatims. 

273 
25; 
279 
245 

181 

4 8 2 6 9  
275 
177 
261 

6 %  
8 %  

276 

c. Per cent. 
R . l  1 &/ NE. 

12.1 NE. 
11.8 NE. 

State al the atmosphm: Heavy fog with visibility limited to about 300 to 4M) meters. 

Owing to the frequence and duration of these dry fo s 
of the Sahara, they are of importance to aviation. Of- 
servations were carefully made from May, 1914, to April, 
1917, at Borku, three times a day. The following scale 
was used in estimating the intensity of fogs: 
Heavy fog. .......................... .Visibility limited to 0.5 km. 
Moderate fog.. ........................ .Visibil$y limited to 3 km. 
Light fog. ............................ .Visibility greater than 3 km. 

Distances were estimated in the daytime by certain 
known groups of alm trees, rocks, etc., while a t  night 

magnitudes of visible stars. The number of fogs so ob- 
they were indirect P y estimated by observing the various 

Por cent. 

15.4 
19.0 
12.3 
16.4 

10.0 

18.0 
13.3 
0.0 
4.2 
2 .3  
8.0 

19.2 

It appears from the table that the time of greatest fog 
is that between the winter and summer 301- 

From Au ust to November, when the west and south- 

northeast fog- roducing .winds are persistent and blow 

erally reach maximum about 10 a. m. and a minimum 
about sundown. 

While it is difficult to estimate the depth of these fogs, 
it is certain that the are often deeper than the highest 

As the speed of the wind increases i t  is observed that 
the intensity of the fo increases. With winds above 8 
or 10 meters per seconf the fog recorded is usually hea 
below that speed, it is light. 
dust articles settle out of the air to the ground, and the 
visibifity becomes equal to that in France on the best. 
days, and it is often possible to see from 100 to 120 kilo- 

frequencKi stices, w le the northeast winds dominate the region. 

west win 5 s are domimnt, there are fewer fogs. The 

with great n o  P ence for many days a t  a time, and gen- 

rocks at Borku, whic E extend upward 250 to 300 meters. 

T As the wind dies down, t 

hazelnut' and 'mi6ute crystal of quartz serve to make 
exposure to such a storm very uncomfortable. Static 
electrical phenomena are frequently observed under such 
conditions.-C. L. M. 

ss/. S78.1 c =  
ON THE DIFFERENCES BETWEEN SUMMER DAYTIME 
A N D  NIGHTTIME PRECIPITATION IN THE UNITED 
STATES. 

By W. J. HUYPHREYB. 
[Weather Bureau, Washington, D. C., July 10,1921.] 

Several studies have been made of the hourly distri- 

of tolerably humid air. 
In the southeastern portion of the United States where 

In  general, therefore, the rains over the lower Michigan 
peninsula are from clouds that either originated above 
or crossed over Lake Michi an. Now, during summer 

lakes, commonly are warmer through the da than the 

and precipitation to the near leeward-that is, over the 
lower peninsula-are greatest at night. 

the land areas about this la i e, as, in general, about all  

surface of the water and cooler at ni ht. H ence, con- 
vection over the lake and, consequen i y, the cloudmess 

--- 
metels. IShcer, J. B., MONTHLY WEATH&B REV., NOV., 1916, I); 638632. 



JmqEgal, MONTHLY WEATHER REVIEW. 851 

the general direction of the Gulf of California the night 

are frequent in the region under consideration (a) when, 
in conjunction with an anticyclone over Montana, sa , 
the pressure is high also over the eastern and souti- 
eastern portions of the United States, and, consequently, 
a north-south or northeast-southwest “ trough” of low 
pressure lies over eastern Nebraska and adjacent regions; 
( B )  when there is a LOW, or cyclone, in the Southwest, 
over New Mexico, for instance, and a cold anticyclone 
centered just north of the Great Lakes. 

Under each of these, and similar, conditions, eastern 
Nebraska and the adjacent regions are likely, during 
summer, to be quite warm, and the surface pressure 
more or less below noimal. At a kilometer elevation, 

FIQ. l.-Pmmtage of swage precipitation for tho season, April to September inclusive, lS95-19l4 thatoccurs at night (8 p. m. to 8 a. m.). Based OII about 175 Weather Burmu 
statlous. ’ Seventy-fifth mendian tune. 

rain obviously must predominate, owin to the fact that 

comparison with the da time convective columns that 

lost by evaporation while falling is less at  ni h t  than 
through the day, owing to the lower level of &e night 
clouds, and the greater relative humidity of the air at 
that time. 

the ascending night air, being over the 5 ulf, is humid in 

rise from the desert; an t9 (6 )  the percentage of the rain 

precipitation is greater at night than 
a large area that is centered, roughly, 

Cold anticyclones, cold because of considerable south- 
ward travel over land, frequently enter the ‘United States 
b way of Montana, or anywhere east to and including 
t g e Great Lakes. It is these cool anticyclones that 
‘(break” the “hot waves” of the Mississi pi, Missouri, 
and Ohio Valleys. On such occasions t !I understorms 

however, and for some distance above that level, the 
pressure over the heated region may, during the day- 
time, be approximately equal (owing to expansion of 
the air below) to that over the anticyclone, and hence 
the winds at  that level correspondinglv gentle. 

At night, the warmer region nornidly loses heat more 
rapidl 

below that of the latter at  the same level. This in turn 
allows the cooler air here and there to overflow the 
warmer and thereby establish that convectional insta- 
bility essential to the genesis of tho thunderstorm. 

Hence, in part at  least, in the central portion of the 
United States the thunderstorm is more frequent and 
the s~immer precipitation more abundant during the 
night than in the daytime. 

than the cooler, and hence the pressure at  an 
consi c9 erable elevation above the former tends to f ai5 


