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GENERAL CONDITIONS 

The single outstandin feature of the month was the 
sharply contrasted distri f ution of temperature and pre- 
cipitation in the various sections of the country. 

These contrasts are traceable to the prevalence of 
two different t pes of pressure distribution: the first, 

movement of cyclonic s steins along the avera.ge lath;  

that originated in the North Pacific and Alaska progressed 
almost in a due-east direction orer Canada and the 
northern part of the United States rather than from north- 
west to southeast. Pressure in the North Pacific HIGH 
was somewhat below the noimal.--A. J .  H. 

which prevaile d until about the 20th, favored the free 

the second was practical f y the reverse, since anticyc !I ones 
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CYCLONES A N D  ANTICYCLONES 

By W. P. DAY 

With the exception of a small tropical disturbance, 
which caused moderately high winds and heavy rain 
over the lower Rio Grande on the night of the 6th-7th, 
low-pressure areas were generally ill defined and of slioht 
barometric gradient until the 19th, when a ratEer 
important storm aren developed over the northern 
Rocky Mountain region and moved eastward. Higli- 
pressure areas were likewise uniniportant until the last 
decade. Near the beginning of this period pressure 
began rising over the Aleutian Islands. This HIGH 
developed and spread eastward over the Gulf of Alaska 
and into the interior of Alaska and then into Canada 
and by the end of the month a great area of high pressure 
covered much of Canada, Alaska, and the northern 
portion of the United States. Due, however, to the 
oceanic origin of this HIGH there was no important 
depression of temperature associated with it. 

FREE AIR S U M M A R Y  

By V. E. JAKL 

excess a t  all 

Due West, and showed no 
therefore the surface 

departures, as shown in Chart I11 of this REVIEW, fairly 
well represent tlie distribution of the free-air departures 
also. Notwithstanding this genernl excess in tem )ern- 
ture, relative humidities averaged about norninl! in- 
dicating a general1 greater moisture content of the air 

Result,ant free-nir winds were, with few exceptions, 
southwesterly, becoming westerly a t  4,000 meters and 
above. The principal esception was a t  Key West, 
where winds were practically due east at  all levels 
observed. Easterly winds aloft were of infrequent 
occurrence over mid-continental stations, although they 
were ersistent over the southern Plains States during the 
first E w  days of the month, of which good esaniples a;e 
shown in the kite and ~iilot balloon observations a t  
Groesback on the Ist, nnd the two-theodolite pilot 
balloon observation a t  Broken Arrow on the 2d. In  the 
fornier observation, nearly due-east winds were recorded 
from the ground to about 7,000 meters, and in the latter, 
southerly winds in the lower levels backed to easterly a t  
8,000 meters, remaining due east thence to 12,000 meters. 

than is usual for t 9 le time of year. 

407 

Weak high pressure covered the greater portion of the 
. The principal instance of country during this 

easterly wind to hig i altitudes over northern stations 
occurred a t  Ellendnle on the 22~1, when a two-theodolite 
observation showed westerly wind3 near the ground, 
veering with altitude arid beconiing nortlieasterly froni 
6,000 to '3,000 meters. On this date a ridge of moderately 
high pressure uverlay the northern portion of the country, 
13llentlule lying along its northern border. 

C'omparing the resultnnt winds with the normal, it is 
fouritl that the deviations were on the whole slight 
(see Table 2 ) ,  being apparent principally at  Groesbeck, 
where tlie resultants showed south-southwest at  all 
nltitucles, ns conipared with slightly east of south for 
normal. 'Cl'intl resultants from kite observations at  
Due West are based on too few observntions to be reliable, 
but balloon observations a t  that station showed more 
c1efinitel;y that tlie winds were ririncipally northwesterly 
ut a11 altitudes, except that in tlie lowest 500 meters the 
w-ind changed from 1 revdino northeasterly in the 
morning to northwesterly in t%e afternoon. The ah- 
normally high temperatures at  Due West were therefore 
associated with winds of continen tal (presumably near b ) 
origin both a t  the surface nnd aloft. This is particular 9 y 
+own in connection with the niaxiniuni temperature for 
the month, 105' on tlie Sth. which was ncconipanied by 
light northwesterly winds to 4,000 meters, becoming 
westerly :it 5,000 meters. 

The following record of the upper-air observation at  
Ellendale on the 4th, and comments of the official in 
charge relative thereto, is descriptive of tlie conditions 
attending a kite fli lit made immediately preceding a 

approachin from the northwest when the winds aloft 

with altitude, apparently represented tlie top of the tur- 
bulent column of tlie approaching " cold front." 
Surface wind became northwest soon after the flight. 

'(During the latter half of the flight of the 4th severe 
thunderstorm conditions developed. Storms were lo- 
cated to the south and northwest of the station. The 
storni to the northwest seemed to develop very rapidly. 
Wind directions aloft shifted from south to east within 
the range of altitude from 1,500 meters down to the 

. A thin line of stratus clouds was observed to rnd e moving from the northwest before landing the head 
kite. When close enou h to be more carefully observed 
it was noted that a vi0 s ent rolling. motion was present. 
A maximum surface wind of 58 mdes an hour from the 
northwest was recorded at  2:18 p. m., with a light but 
rapid fall of rain." 

period 

thunderstorm of the 5 wind shift line" type. The stratus 

were still B roni directions ranging from east to south 

1 Surface. 

The following record of the kite flight a t  Groesbeck on 
an excerpt from the report of the the 24th, includin 

official in charge, s P ows upper-air conditions a t  that sta- 
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tion attending the development of a LOW in the south- 
west. An abrupt shift from northerly to southwesterly 
evidently took place just above the point where the wind 
movement was reduced to almost a calm at  2,26G meters, 
as subsequent pilot balloon and cloud observations 
showed a southwesterly drift a t  and above that alti- 
tude. The alignment of the LOW was NE. to SW., 
showing that a t  the lace of observation the winds were 
in agreement with t e surface gradient direction in the 
lower levels, and opposite thereto in the u per levels. 
"The flight of the 24th was made in a typica P -"norther" 
condition a t  this station. A eeneral rain began falling 
shortly after the completion OF the flight and coritinued 
during the greater part of the day." 
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I Surface. 

An illustration of the varied changes in wind velocity 
with height is shown by the pilot balloon records at  
Burlington on the 20th and 25th. On t,he 30t)li Bur- 
lington was in a region of st,rong pressure gradient, in 
front of a pronounced LOW. The wind increased froiii 

s. from the sout,h on the ground to 31 m. p. s. 

diminishing thence to 19 m. p. s. from the west-southwest 
at 1,000 meters. On the 25th, in the front lortion of a 

creased steadily and quite uniformly with alt,itude from 
3 m. p. s. from the north near the ground t,o 31 111. p. s. 
from the north-northwest a t  3,700 meters. On the 2Ot,h, 
the illcrease from the ground to 500 meters represented 
the normal increase with altitude depending on surface 
friction and turbulence, wlde  the abrupt fall in velocity 
thereafter with its attendant large change in direction 
can be attributed to change in pressure gradient wit,h 
height. On the 25th) the gradual increase in velocit,y 
was due to a gradual increase in slope of pressure gradient 
with altitude. This latter is characteristic of t,he vertic.al 
wind structure to the rear of-and just outside the scope 
of the surface isobars of-a vigorous LOW. . Another type 
of wind structure with altitude is shown by the two- 
theodolite pilot balloon observation a t  Ellendale on t.he 
17th, taken in the rear of a moderate low pressure area. 
In this observation the wind rose from 3 m. p. s. from the 
northwest on the ground to 23 111. p. s. a t  1,000 meters 
above ground from the same direction, fell abruptly to 

from l9 m. t !t e south-southwest a t  500 met,ers above ground, 

HIGH with a pronounced LOW to the east, t, h e wind in- 

SEPTEMBER, 1985 

G m. p. s. from the west a t  2,600 meters, and rose rapidly 
. s. from the west-southwest a t  4,500 meters. iz ?kFbgservntion the first rapid increase in velocity 

was largely a '' nocturnal inversion " effect, while the 
succeeding chan es in velocity and direction with alti- 

pressure gradient. 

TABLE 1.-Free-air tempera1 tires, relative h iimidities and  vapor 
pressure during September, 1926 

tude were cause i by changing direction and steepness bf 

TEMPERATURE ("C.) 

Broken .4r- Drexel, DUQ West, 

Alti- (233 tneler8) (35G mcttra) (217 metcre) 
1 row, Okla. 1 Nebr. j 8. C.  

tude I I 
i I I I T  

m. s. 1. 

(niettra) 

Ellendale, Qroesbeck, Royal Cen- 
N .  Dak. 1 Tex. 1 ter, Ind. 

(444 mtlcrsj (1BL metera) (225 mctcrs) 

Surface.. 
2.50 ... - -. 
500 - -__  -. - 
I dl.- -. -. 
1, ooo... -. 
1,250.. . . . 
1,SWJ. -. . 
2,w..-.. 
2,500.. -. . 
8, ooo..... 
3,500.. . . . 
4.0 oo...-. 
4.5 w..... 
5,oou.. . . . 

-r 

I ' I ' I I I  ' 1 1 , .  

RELATIVE HUMIDITY (%) 

19.90 +2.59 
18.39 +2.61 
16.7s +2.56 
15.10 +2.34 
13. 95 f2 58 
10. i61+2.10 
n. 2s +I. i 9  
5. 78 +O. 89 
4.53 +O. 45 
3.33 +o. 32 
2. 62 fO. 22 

_____...-._. 

13.38 fl. 99 

13.09 + I .  90 
11.92 + I .  i o  
10. 57 + I .  60 
9. d o  + I .  43 
8. i 3  + I .  27 
7. 19 + I .  13 
6.95 +O. 93 
4.93 +O. 69 
3.69 +O. 22 
2.90 +O. 05 
1.80 -0.44 
1.20 -0.51 

..___. .-.. ~. 
25.79 +2.56 
25.14 + 2 . i l  
23.43 +2.94 
21.18 +2.55 
17.45 fO. 96 
14.01 -0.66 
11. a -1.01 
9. 00 -1. 15 
I .  10 -0.75 
5.42 -0.75 
2.70 -2.17 
1.89 -2. 00 
1.19 -2.13 

- - - - - _ _ _ _ _ _ _  

18.19 4-1.62 
17.96 +l. 60 
16.02 + I .  4Q 
15.01 + I .  78 
13. i 6  + I .  70 
12.37 +I.  51 
10.88 +I. 20 
8.32 +O. 81 
6.49 +O. E5 
4.94 +o. 80 
2.87 1.3; +O. -0.4i 08 

--_.__ -___ _ _  
- - - _ _ _ _ _ _ _ _ _  

TABLE 2.-Free-air resulta,bt .winds ( m . p . s . )  dttring September, 1995 

Drexel, Nebr. DUQ F t ' Q S t ,  s. C. Ellendale, N. Dak. Qroesbeck. Tex. Royal Center, Ind. 
(233 meters) (396 meters) (217 meters) (444 meters) (141 meters) (225 meters) 

Broken Arrow, Okla. 
Altitude, 

____ 
Dir. Vel. Dir. Vel. Dir. Vel. Dir. Vel. Dir. Vel. Dir. Vel. Dir. Vel. 



S E ~ M B E R ,  1925 MONTHLY WEATHER REVIEW 409 

Surface _ _ _ _ _ _ _ _ _ _ _ _  
250. - --. - -. - - - - - - - - - - - - - - 
500...--.------.---.----- 
750 _.__. _ _  - - - - - -. . 
1.OOo _ _ _ _ _ _ _ _ _  _____- - - -_ -_  
1,250 _.___ - - - - - - - - -. -. -. - 
1,500 ______.._._._._______ 
2,000. - - __.._____._______ 
2,500 ----.________------_ 
3.000 .____-_________------ 
3,500 ---.-_________-_---- 

TABLE 3.-Mean free-air temperature, humidity, vapor pressure 
and resultant wind (m.  p .  s .)  durinflSeptember,  1926, at Wash- 
ington, D .  C .  

20.4 
19.5 
19.0 
IS. 1 
17. 1 
16. 2 
15.4 
13.4 
10.9 
7. 6 
3.8 

Weather Bureau 
(34 meters) Naval air station (7 meters) 

10.94 1 N. 16' W. 
17.67 N. 4Z0 W. 
16.12 N. (ioo 1%'. 
14.79 N. 49' W. 
14.08 N. 55' 1%'. 
12.94 ..___.....__ 
12.00 N. 65' 'A'. 
9.31 N. 64' 1%'. 
7.23 N.613~ W. 
6. 16 N . 6 i 0  W .  
5.80  N. 70" W. 

Altitude m. s. 1. (meters) 
Tempera- 
ture, "C. 

1. 0 
1 . 3  . 
1. Y 
1.8 
3.8 

6. 2 
7. 4 
7.8 
8. 3 
8. 7 

_..___._____ 

Relatire 
humidity 
per cent 

81 
76 
71 
69 
70 
69 
68 
60 
55 
51 
45 

Wind 
Iapor pres- 
sure, md. 

Direction Velocity 

Near the end of the second decade the atmospheric 
circulation became more active; a cyclone of considerable 
proportions, developin over the Northwest, moved 
rapidly eastward, quic$y followed by the f i s t  important 
anticyclone of the month, which overspread the u er 
Missouri Valley by the morning of the 20th, attendegiy 
sharp falls in temperature over northern districts. As 
it moved rapidly eastward the cooling effects extended 
into the central and southern districts to some extent, 
though not sufficiently to lower the temperature to 
normal. 

The last decade of the month, save as indicated above, 
was without important pressure variations, though low 
pressures persisted over the central valleys and con- 
siderable recipitation occurred between the Great 
Plains an$ Appalachian Mountains, though little fell 
over the dry areas of the Southeast. 

The average pressure was mainly below normal, slight 
excesses occurring along the immediate Gulf coast, from 
Lake Superior to Montana and northward into Canada, 
and along the coast of California. The greatest defi- 
ciencies occurred over the central valleys. Compared 
with the receding month the pressure averaged con- 
siderably P ower in nearly all portions, the exception 
being a small area over the extreme Northeast, locally 
in northern California, and in portioiis of the upper 
Missouri Valley and adj acent Canadian areas. 

I n  the absence of persistent important high or low 
pressure areas, as shown by the chart of aperage pressure, 
there was much locd diversity in the directions of the 
prevailing winds, though they were mainly from the 
south in the east Gulf and South Atlantic States and 
over the Great Plains, and from northerly points along 
the Pacific coast. 

Despite the general' absence of extensive c clonic areas 

wind or other damaging storms distributed through all 
portions of the month and in nearly all sections east of 
the Rocky Mountains, and a few to the westward. No 
important loss of life occurred, however, save that occa- 
sioned by the wreck of the airship Shenandoah in Ohio on 
the 3d. The more important facts in connection with 
the severe storms of the month appear in the table 
immecliately following this section. 

there were apparently more than the usua 9 number of 

TEMPERATURE 

September, 192.5, set a mark for heat over the territory 
from the lower Mississippi Valley eastward, and from the 
Ohio drainage area southward to the Gulf, that in many 
instances hns probably not been surpassed in the authentic 
history of that part of the country, and that will probably 
stand unsurpassed for as long in the future. 

The center of this heated area embraced the interior of 
the Gulf and South Btlantic States, the southern Ohio 
drainage, and ortions of the middle Mississippi Valle . 
temperatures were normal or above on every day of the 
month, and at  man points in the outlying ortions only 

averages and the maxima for the month were the highest 
eyer known in September and in a number of cases the 
highest for any month. Despite the intense and long- 
continued heat few cases of prostration occurred, and the 
ordinary occupations were pursued without material 
hindrance, due probably to the dry condition of the 
atmos here. 

Asile from the intense heat over the regions referred to 
above, temperature conditions over the country were not 

In  the centra P portion of this area the average dai 9 y 

one or two days ha d temperatures below. & ere, too, the 


