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THE FIRST COOL WAVE OF 1923 IN T H E  DAKOTAS AND LAKE REGION. 

By ALFRED J. HENRY, Meteorologist. 

[Weather Bureau, Washington, Sept. Z2,1923.1 

Su ervisin Forecaster Bowie in his report on “Storms 

the fact that an extensive area of hig barometric pres- 
sure and cool weather s read over the Northwestern 

pronounced anticyclone in t.he United States during the 
present transition season from summer to autumn. 

There is, of course, no magic significance in the early 
or late occurrence of such events, nevertheless from the 
forecaster’s viewpoint they almost always escite the 
liveliest interest and a desire to trace them back to their 
be inning. The occurrence of sea-level pressure of 30.40 
inc es in August in the northwest or elsewhere in the 
United States, is of itself sufGciently infrequent to merit 
rc brief examination such as this purports to be. 

I am advised by Mr. 0. W. Roberts, meteorologist in 
charge of the Bismarck Weather Bureau Office that 
sea-level pressures of that amount have been recorded 
at his station on August 23-24, 1911; August 26, 1914; 
August 28-29, 1915; August 13, 191G, and August 21, 
1923, or in 5 years out of 35. In  practical1 all of these 

temperature of approximately 20’ F., more than the 
average cloudiness, and generally some precipitation. 
An antecedent condition in every ca.se was the presence 
of an area of low pressure and high temperature over the 
Dakotas. 

The evidence of the weather map does not support the 
view that in these cases polar air flows in to produce 
the surface cooling, as is so manifestly the case in the 
cold season; rather the inference is unavoidable that the 
cooling of the surface air and, inferentially, that for some 
distance above the ground is due, in grent measure, to 
direct contact with the falling rain and indirectly to 
the increased evaporation that results from the wettinu 
of the surface cover. Nocturnal radiation must be 07 
secondary importance by reason of the very considerable 
cloudiness present. 

I present in Figure 1 reduced copies of the Washington 
daily weateher maps of August 21 and 22, 1923, respect- 
ively. The most pronounced features of the map of 
the 21st are the anticyclone with sea-level pressure of 
30.40 inches, centered over the provinces of Saskat- 
chewan and Assinaboia and the trough of low barometric 
ressure stretching from western Ontario to Texa.s. 

gain has fallen over a broad band estending from Lake 
Su erior westward to the Pacific. 

80 far as can be determined the anticyclone developed 
over the provinces above-named during the ni h t  of the 

the 2lst is the result of the eastward movement of a 
c clonic system that was centered over Montana on 
d e  20th. 

The map of the 22d shows a very remarkable (for the 
season) deepening of the barometric trough of the re- 
ceding date and a very material change in the confgu- 
ration of the isobars. An e-upIanation of these chan es 

attem ted other than to suggest that there may be and 
proba ly is a connection between the increase in ressure 
m the antic clone on the 21st and the sharp fa during 

The records of kite fli hts and pilot-balloon observa- 

R and 6 %  eather arnings,” this REVIEW, age 419, mentions 

States on the 21st, this i! eing the first occurrence of a 

ca.ses the increase in pressure was attende B by a fall in 

20th-21st. The barometric trough shown on t. % e map of 

is not afforded from surface conditions and none will B e 

the night o P the 21st-22d. 

tions on the 21st and 22 i at the stations named herein- 

R E 

after throw some li h t  on the structure of the free-air 
column in the sout fl east quadrant of the anticyclone, 
but, as usually happens, kites could not be flown in the 
barometric minima that preceded it. The location of the 
kite stations is shown in Fi 

The Ellendale and Drexe kite records of the 2lst con- 
tain the material from which the followin is extracted. 
The last-named station is about 345 mies 7 (555 km.) 
more distant from the anticyclone center than the former, 
but nevertheless the records of both stations are in close 
accord. The wind direction from the surface up to about 
1,500 meters (above sea level) was N.-NE., or anticy- 
clonic, as might have been ex ected; it then backed to 
N. a t  about 2,000 m. and to N b .  at  2,500 m., continuing 
from that direction up to 2,S94 m., the top of the fli h t  
at  Ellendale. At Drexel the direction was practic 5 ly 
the same and the NW. wind prevailed up to 3,500 m. 
Bntic clonic circulation therefore did not oxtend much, if 
any. a l l  ove 1,500m. At Broken Arrow, the most southerly 
station used, S.SW. winds revailed at  the surface, shift- 
ing to SW. a t  500 m., W.4’8. at 1,500 m., W. at  3,000 m., 
and continuing in that direction at 3,536 m. 

Broken Arrow was in or perhaps a little south of the 
cent.er of the barometric trough before mentioned. The 
wind direction conforms to what might have been ex- 
pected in that position. The average lapse rate in the 
temperature of the free air on the 21st was, for Ellendale 
0.30’ C., Dresel0.38’ C., and Broken Arrow 0.64’ C. per 
100 meters. A rather pronounced temperature inversion 
was encountered just above the base of the cloud level, or 
a t  about 1,500 m. n t  both Ellendale and Drexel on the 21st 
and at  Royal Center on the 22d at  about 1,500 m., al- 
though in the last named no clouds were present. The 
relative humidity was uite low in the inversion stratum. 

For the 22d pilot-bajoon observations are available for 
each of the four kite stations, all of which were within the 
influence of the anticyclone which was then centered over 
Nebraska. On the northern margin of this anticyclone, 
as a t  Ellendale, westerly winds increasing in velocity 
above 3.5 km. prevailed up to G km., the to of the fli ht; 
Royal Center on the eastern margin showe (f a N. win i at 
the surface slowly backing to W. at 6.5 km. Tho velocity 
from 0.5 to 1 km. was about 12 m. p. s. It then fell to 7 
m. p. s. a t  2 km., increasing to 17 m. p. s. at about 3.7 
km., and continued above 16 m. p. s. from that level up 
to the top of the flight a t  6.5 km. At Broken Arrow, on 
the southern mar in of the anticydone, the wind waa E. 

The maximum velocity was from the N. between 1 and 1.5 
km. Above that level it decreased verysharply. At Drexel, 
nearly in the central part of the anticyclone, the surface 
wind was E. It backed to N. and NW. a t  the 1.5 km.leve1, 
and the velocit increased from 2 m. p. s. a t  the surface to 

of the westerly winds is easily understood. 
On the 22d pressure in the central part of the anticy-. 

clone had decreased to 30.30 inches and it soon fell to 
about 30 inches. 

From the foregoing and the data of the daily weather 
map, I conclude that the air in this particular antic clone 
was not descending, neither was it a mass of PO 9 &I air 
moving equatorward, but rather it must be considered as 
one of many local or regional reversals which must take 
place in the seasonal movement of air from low to high 

K’ lrn 

at the surface, bac a -ing to W. a t  2 km. and to SW. at  3.5 km. 

15 m. p. s. in t z e higher levels. The increase in velocity 
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i: .titdes and -rice versa. especinlly during the transition seems to be a reaction from the prevailing low ressure 

i n  cariy t~ukimn i . 1 ~  sccjnrncr, wnrrn to cold. is of fre- :ind evapor,ztion t F 1st promote cooling of the :iir. As a 
!rmi the wwm to the cold season. 

c;uc;it occmwnw i!i t!tc rror~l~v:est., but only in cscep- rule the high pressure does not persist much longer than 
tioii.il cnws is t?ic ifi:;gllit11& of tiw c.hai?ge so great ns 24 1io~i-s and niariy times A masimum pressure of 30.40 
in the cziscs u~icler consideration. Thr rise iii prwsurr inches is reached on but a single morning. 

intensified and au mmted by local conditions o P rainfall 

FIRES CAUSED BY LICrHTNINCi IN IOWA. 1919-1922. 

Hy ROY ?;. C'OVERT, 3leteorologkt. 

[Weather Bureau, Washington. Aiig. 31, IW:.] 

Rank .._....._.... 400 
Blacksmith shop.. 4.060 
Cafes __.____._.._.. 200 
Carpet Cheesefactmy...I cleaning.. . 2,332 7000 
Churches __.___._. 3d471 

:in analysis of the t,able below shows that 74 per cent 
of the tot.ti.1 fire loss caused by lightning in four years oc- 
curred amongst the farm barns and dwellings. of which 
t.jI per cent. .xns due to fires in barns which were unrodded 
while about G per cent occurred in barns supposed to be 
protected by rods. Eight of these latter barns, howewr, 
are known to have had defcct.ive rods, and in sis CRSCS 
lightning ran in on wires. 

The per- 
centage of totd money loss to include a11 rodded strur- 
tures is 6.8, m d  it is estimated that in t.1i.e rural districts, 
where most lightning fires take place (probably 80 to 90 
per cent), that about half the structures a.re rodded, so 
that during these four years out of eac.11 hundred fires 
five to six occurred in rodded structures of which nearly 
30 per cent had defective rods and 15 per cent started 
from lightning coining in on wires, both of which can be 
prevented. 

It is interesting to note that. a little over 1 i  per cent of 
the tires occurred in town barns and dwellings, but suc.11 
fires gave only shout 9 per cent of the money loss. The 
reason is not, far to seek. Fires in rural districts usually 
result in the more or less complete destruct,ion of t.lie 
structure, while Gres in town are enerally stopped he-3 
fore they gain much headway. h i e  average loss per 
building in 390 fires in fariii barns and dwellings was 
$2,533, while in town the average w.9~ $1,14G for 110 
fires among the same kinds of buildings. There would 
be more lightning fires in town were it not for the presence 
of overhead wires generally rotected by lightning ar- 
resters and to other grounde B masses OF metal, such as 
stacks, raofs, structural framework of buidings, etc., 
which take the place of the usual lightining condurtors. 

Other unroddcd structures which are rather frequently 
fired tire grain elevators, churches, granaries. and hav, 
g r i n  and straw st,acks. The buildings should evidently 
be +en protection against lightning by suitable rodding, 
an$ i t  is R relat,i\-ely simple inatter to protect a stack 111 
the Iicld hy st,ringiiig n. hundle of two or three wi.res 
RCTOSS and v : d  dmvo t!ie stark from t.wo support,ing 

The value of rodding is eflectkely shown. 

._... ..... 3 ..... 2 .. . -. I 1 1 

"i:i 1 

poles on opposite sides where the ends of the wire are 
grounded to iron pipes. 

The table wltls arranged from data compiled by Mr. 
d. .i. Tritcey, the fire marshal of Iowa, secured by hiin 
froin chiefs, mayors and others, and presents the most 
r.omplete and detniled information regarding lightning 
fires of which we hare knowledge. 

or straw.. . ._. . . 
Storage houses. ._. 
Stores. . . .. .. . . . . . 
Street car.. . . . . .. . 
Siibstation ..__.... 

Tan~i.: 1 . - - U F ~ ~ S  ns to rooMng, h i d  of striccticia, l o c d o n  and eslimnt4d 
money loss. 

5,213 .. . . . 
10,881 .... . 
8.144 ._ . . . 

62 . . . . . 
511 ._.__ 

- 

Niim. 
ber. 

-. 

363 
37 
27 
i 3  
1 
1 
:I 
2 
1 
1 
14 
1 
1 
3 
1 

1 
1 
7 
8 
11 
3 
1 
3 
1 
1 
2 

1 
2 
1 
1 
1 
I 

__ 

Tanhwagcm sta- I 
tion .__..___..... 2,ooO 

Telephone cable I 
box.. . -. . . . . . . . - .-AI 

Transformer sta- 

..... 

..... 
i5.7 ~ ~ w t r i c ~ i g ~ t p ~ a n t ~  cleaning.. . . . . . 75 / * - . - *  /I 1 

Factories. . . . . . . . . 
Fair ground build- 

.._.. 
1 

26JT .---. 

RODDPD 
STRVWREY. 

Farm barns ....___ 
Farnirlwelhgs ... 
Town dwellings.. . 

ing.. . . . -. . . . . . -. 
Feed mill .___ _... . 
Foundry ._____..__ 
Oaragos.. . . . . . . . . . 12,716 ,. . . . . 1 - 1 
Grain elevators. . . 58. tis4 1 629 

Hay sheds.. . . . -. . 3,800 . . . . . 
Honhoiiso .__..... 100 ...._ 1 
Hoc houses.. . . . . . 3,735 _. . . . 
Hotel _.____..____. 150 
Ice hoiise. .______. 2.128 

orhouses.. ._._. 2.000 
hlachineshed ..... 2,m 
Offln, buildings ... 61% 

Implement sheas 

l'roduce house. ._. 
Piihlic library. . .. 

5:m ::::: 3 
' 1 _..__ 

1,363.761 F.... ____- ___- 

8L%l 5.6 
17 330 1.2 
1: 865 ._ -. . -- 

I 100 476 ....- 

5 ..... Warehouses.. tion.. ._ . . . . . . . . . . . . . .I 1,a;: 1.. . . . 
Water tank.. . __. . ..... 

hvnragn yearly loss, 1fi7 striirtures. valued at Wffi,OlR. 

NOTES, ABSTRACTS, AND REVIEWS. 
DAILY WEATHER BULLETINS TRANSMlTTED BY RADIO hour 0100 G. 31. T., and Alaskan reports of hour 2100 

G. M. T., current date. The bulletin is addressed to 
" Angot., Paris," and is forwarded through the Gnited 
States n a r d  radio station nt, Annapolis (NSS) to the 

!l\i~;ilhvr 11i:T::li, 1's ii l,i:1:iln;:, Sepl. 5, 194.1 rtidio st ation at, Lvons (YN). The transmissions are 

FROM THE UNITED STATES TO FRANCE.' 

Vy 1;. 1;. ('~T.:'I:cT. ( ' h i 4  nf Vnrwwt 1)ivisioii. 

- .. 1 iy United St.nt.es Weut,!icr .Bureau sends each even- 
iag, Sundttys and !ioliditys included, to t.he French 
arct.e.)rologric-.nl Serrire at  Piiris, i i  bullet.in contsinin 2 observntions taken t i t  a num her of stations in the Unit,e 
States, .Uaska. and Cal1itdit, the position at  the sanie 
hour ilf dominating high ant1 low pressure iirms, and 
w'c?nt.her reports fro111 n 1iii:itetl number of whips in the 
Nort.h .Il.lsiitic. C)t:.tfm. :I! I land obserx'ations nre uf 

made on a wave length of l i : l45 meters, C. W., RS the 
first message in the Annapolis schedule with France. 
This schedule begins at  0530 G. M. T., and transmission 
commences as soon thereafter 8,s communication with 
Lyons (YN) can be established. 

The messages are coded in a modified form of the 
1nt.ernational Meteorological Code. except that a date 
word is used to show the day of t,he inontli and the period 
of the day (a. m. or p. m.) that the land observations 
were taken, and key letters instead of numerals to desig- : Repi,~,ie.i h l u  L'. P. tiydrugxphic U ~ i l l d i i  XU. I i i d .  


