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PUBLICATION OF SEISMOLOGICAL DATA IN THE REVIEW TO BE DISCONTINUED 

Announcement is made that a bill (H. R. S303), cluotecl 
hereunder, authorizing the Coast and Geodetic Survey 
to make seismological investigations and Ior other pur- 
oses, was introduced in the last Congress, pnwA by the 

bouse of Representatives on June 5, 1924, but failed 
of passage in the Senate becmse of the legislative con- 
gestion in the closing days of the session : 

Be it  enacted, etc., That the Cdsst snd Geodetic Survey is hereby 
authorized to iiinke investigations aiicl reports in seismology, 
including such investigations as have been heretofore performed by 
the Weather Bureau. 

The transfer as above proposed was fully discussed 
by the two departments concerned, both of which were 
agreeable to i ts  enactment. 

In view of the necessity of effecting economies in the 
conduct of the work of t,he Weather Bureau, i t  has been 
deckled to discontinue, with the close of the fiscal year 
ending June 30, 1924, the publication of the table of 
Seisniological Reports. Late June reports appear on 
pilges 3 75-379 . - E d i . t ~ ~ .  

THE DISTRlBUTION OF THUNDERSTORMS IN THE UNITED STATES 

By WILLIAM H.  ALEXANDER, hleteorologist ,s“s/. 5‘s- c 731 
The following aper is essent,ially a revision of t,liat 

published in the ~ O N T I I L T  WEATHER REVIEW for Julg, 
1915, 43 :322-340, bringing down to date especially the 
statistical portion, together with n complete revision of 
the 13 charts based on a SO-year instead of a 10-year 
period. Through the courtesy of certain Weather Bureau 
officials, some interesting notes on the characters of 
thunderstorms in various parts of the countrv also are 
added. For a statement of the “Methods of thunder- 
storm recording used by the United States Signal 
Service and the Weather Bureau,” +wepared b r  :e 
Weather Bureau Library, Prof. C. F. alman in c iar e, 
the reader is referred to the original paper in the Ju y, 
1915, REVIEW. 

The original paper contains a summary of thuncler- 
storm data obtained at  the regular Weather Bureau sta- 
tions prior to 1904; a detailed statement of the data for 
the 10-year period, 1904-1913, inclusive: twelve montlily 
charts and one annual chart based on the 10-year period; 
and some interesting historic notes on the character of 
storms in general or on individual storms of unusual 
interest in various parts of the country. It seems unnec- 
easary to reproduce much of the original aper or to pre- 

detail, even for the 20-year period; a summary onlv is 
sufficient. Table 1 gives, for each of the regular Weather 
Bureau stations for which data are available, a sumniar~, 
first, of the total number of days with thunderstorms for‘ 
each month for the 20-year leriocl 1904-1933 and, second, 

Thunderstorm records prior t.o 1904 were not macle 
with the same uniformity and accuracy as were t,hose 
subse uent to that year. For that reason it has been 
consi 8 ered adviaable to begin the record wit.h 1904. More- 
over, by so doing the great majority of Weather Bureau 
stations can be used. Out of tlie 155 st.ations included 
in Table 1, all but 7 have the full 20-year record: those 
having less than 20 years are indicated by proper foot- 
notes. 

Explumtion of the charts.-In charting the data the 
total number of thunderstorm clays in the 20-year period 

sent the statistical data for the indivi c f  ual stations in 

of the average annual nuni b er coniputecl for that period. 
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for each month have been used to obviate the necessit 
of using fractional values when the total number fe l  9 
below 20, as they very frequently do for the northern 
and extreme western portions of the country. The annual 
chart, however, presents the average anrtual number 
rather than the total number of thunderstorm da s. The 

baaed on the 10-year period and the one based on the 
20-year period-are in very close agreement in all im- 
portant details; but a close compmson of the charts, 
month b month, will reveal a number of minor differ- 
encea. $lie charts are self-explanatory but perhaps a 
few generd and very brief comments may not be amiss. 

During the winter months, December, January and 
February, the center of thunderstorm activit for the 
United State3 is in the vicinity of Vicksburg, hiss.  In  
February however tlie general thunderstorm area tends 
to drift southeastward; note the marked secondary over 
Pensacols, Fla., for exam le. In  March, the center of 

the eneral storm area spreading ra i d  northeast over 
the $renneasee and Ohio valleys. fn $d, the center 
a,paaru to be in the vicinity of Shreveport, La., with 

lnrgc part of the eastern States, but also north and west. 
The interesting thing about the May chart is the defi- 

nite nppcaranco of the primary center over Tampa, Fla., 
and a strong secondary over the lower Plains States. 
Great thunderatorni activity now prevails over the entire 
eastern half of tlie country, except in the Canadian bor- 

teim isoceraunics used on the chart is ex laine B below.? 
As one would expect, the two sets of c K arts-the one 

activity is still over the r ower Mississippi Valley with 

t i e  1 general area spreading not only northeast over a 

I Ttrrriiiioiopicol nolr by (1. F. Talmnn.-In 1879 W .  von,Bezold snd C. Lfmg applied 
the nsme “isohront” to a line drswn on a chart mnnectlng placag at which the &at 
thunder in a thunderstorm was heard simdtanaouslp. The word haa since become 
fully rstnblishe4 in meteorological literature with a somewhat broadened meaning 
being applied generically to thunderstorm isochromes, fncludlng those of tfmt thmdar: 
Inurlrrt. thunder. hednninE 01 rain in a thunderstorm. ete. A chart of isobronts shows 

or::E;rieBy. an “isoceraunic.” 

maming llterlly “equal thunder” and the latter “equal thunder snd llghtnino.” 
Isnbront” and “isoceraunic” are formed from familiar Oreelr words the former 
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Fio. l.--Isoeeraunies, January, based upon total number of thunderstorm days, 20 years, FIG. 2.--IsocersunIes, February, based upon total number of thunderstorm days, 20 yenrs, 
1M)rl-lrn 180.4-1823 ' 

Fio. S.-Isomrnudu, March, baaed upon total number of thunderstorm days, 20 Years, FIG. 4.--Isoceraunies, April, based upon total number of thunderstorm days, 20 yearn, 
1-1923 1801-1923 

F I ~ .  O.-Iaocaraunlcs, May, based upon total number of thunderstorm days, 20 y-, FIG. 6.--Isoeeraunies, June, based upon total number of thunderstorm days, 20 yaws, 
1801-1823 1801-1823 
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FIG. 7 . - ~ m u & t 3 ,  July, based upon total number of thunderstorm days, 20 years, FIG. S.--Isocernuuics. -4ugust. b a e d  upon total number of thunderstorm days, 20 years, 
1804-1m 1904-1023 

FIG. 9.-Iaocemunics, 8eptember. hacled upon total number of thunderstorm dnys, 20 FIG. lU.-Isoeeraunies, October, based upon total number of thunderstorm days, 10 years, 
years, looclop I 1m4-1m 

FIG. Il.-Isoceraunics, November, bssed upon total number of thunderstorm days, !UJ ha .  It-ISoeeraunl*l. December, based upon total number of thunderstorm days, r) 
years, 1901-1023 sears, 1804-1923 
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FIG. 13.--Isoeermunlcs. year based on average number or thunderstorm days, 20 years; 
ISM-1923 

der states including the whole of New England. Note 
also the increased activity in western Mon tana. 

During June the thunderstorm area continues to 
s read northward and covers the entire country east of 
t E e Rocky Mountains except possibly the extreme 
northeast. The center of greatest activity is in .the 
vicinity of Tampa. There adso are definite indications 
of the develo nient of a secondary center over the south- 
ern Rocky d u n t a i i i  States. One of the most surprising 
things revealed by the July chart is tlie increased activity 
over the Rock Mountain States with a secondary over 
Sante Fe, N. B ex., almost as strong as the priniar over 
Tam a. Marked activity also continues in sout iwest- 
ern Ikontana and in the vicinity of Yellowstone Park. 
The distribution during August is very much the same as 

, but with a notable decrease in intensity along 
in the J?? anadian border and a marked weakening of the 
secondary over Santa Fe. The two centers, Tampa and 
Santa Fe, persist though weakening through September. 
In October the southeastern (Tampa) center seems to 
have dropped a little south and is now over Key West, 
while the Santa Fe center has diva pearecl or sliifted to 
eastern Texas and the southern Pyains States and the 
general storm area is rapidly diminishing. In  Novem- 
ber, as during the winter months, tlic active area is over 
the lower Mississi pi Valley and the general area is lim- 
i ted largely to the %ississippi and Oliio Valle s. 

days wit.h thunderstorms during the 20-year period at  a 
large number of stations in the United States and Can- 
ada, has a number of rather interesting features and is 
worthy of considerable study. Note that no part of the 
country is entirely free from t,liundsrstorms, and t,hat 
they are comparatively rare along the Pacific coast; t.hat 
there are two centers of maximum activity, one over 
Tampa, with an average of 94 days witli thunderstorms in 
the 20 years, and the other over Santa Fe, wit,h an aver- 
age of 73 during the same eriod. The average number 
at  both Tampa and Santa $e is very nearly the same for 
the two 10-year periods. 

An interesting coniparative study which does not a - 
pear at  all on the charts may be found in noting t fe  
records for Honolulu, Hawaii, and San Juan, P. R., two 
insular tropical stations. Honolulu is in latitude 21' 19' 

9 P 

Chart 13, which shows the average annua P number of 

N. and San Juan is in 18' 29' N. The record at  the 
former covers a period of 19 ears and shows that most 
thunderstorms occur during t l e cool months of the year, 
with a total for the 19 ears of only 102 days with storm, 
whereas at San Juan tze storms occur mostly in the sum- 
mer or warm months of the yew, with a total for the 
20 years of 942, almost the same as a t  Columbus, Ohio. 

Perhaps the most important new data are for Alaska, 
given in Table 2. The record covers a period of seven 
years and in general shows t,hat thunderstorms are quite 
rare and of a, very mild type along the Ala.skan coast, 
but are rat.lier fre uent and occasionall uite violent in 

Note that during these seven years, thunderstorms, one 
or more, have been recorded at  all stations for which 
records are available and have been re ortetl in all niont.hb 
except March. Quite a number of t R e interior thunder- 
storms were accompanied by hail, in one or two instances 
of a destructive character. Even clamage from lightning 
stroke was noted. 

Concerning thunderstorms in Alaska Mr. M. B. Sum- 
mers, meteorologist, for a number of years in charge of 
the Alaska Section says: 

Yes, thunderstorms are rare in some parts of Alaska, particularly 
the coast region, where convection seldom takes place. In  the 
interior valleys, however, particularly the Tanana and the middle 
Yukon, they are by no means rare, but occur a number of times 
during the summer months, some stations having five or six 
occurrences in a single month. They are usually mild in char- 
acter, of short duration, and are seldom attended by hail. There 
have been several instances of the latter form of summer pre- 
cipitation, however, and I have in mind now one tha t  occurred at 
Allakaket, on the Arctic Circle, a few years ago, that  inflicted 
damage to  garden crops. 

Apparently, no part. of Alaska can be said t o  be entirely immune 
from t,hunderstorms, for they have been recorded at Barrow, on 
the estreme northern Arctic Coast., on the Pribilof Islands, and 
in the island portion ,of the Panhandle. They are of course most 
frequent in the suninier months, but have been observed at Sitka 
in December, and there have been cases of mild thunderstorms 
on the coast of the Gulf of Alaska in the fall months. One of these 
tha t  I recall was at Yeward in November, I believe. It attended 
a blinding snowstorm and was so unusual that  I questioned the 
observer specially concerning it. Having experienced such a 
unique type of thunderstorm on the  Pittsburg station some years 
ago, i t  afforded me considerable interest. to know i t  may occur in 
Alaska, also. 

The dates and stations of all thunderstorms of which we  ha^ 
record are given in the monthly issues of Climatological Data, 
Alaska Section. It should be borne in mind, however, that  most 
of the information comes from cooperative observers, some d 
whom are known to be careless or indifferent in the  matter of 
recording miscellaneous phenomena. Consideration should a l a  
be given to  the fact tha t  there are wide stretches of territory for 
which no data of any kind are available, this being particularly 
true of the Koyukuk, Upper Kuskokwim, and Upper Tanana 
valleys. It is believed that the seemingly greater number of 
thunderstorms reported from Eagle and Nulato may be attributed 
in part  at least t o  the fact that these observers have been more 
watchful in their work along such lines than many of the othere 
have. All, or practically all, thunderstorms at those places have 
been recorded, while i t  is quite probable tha t  many other statioxu 
have omitted at least some occurrences. 

bhe interior, notab 7 y in the Yukon anc??anana Valleys. 

sion of our 
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TABLE 1.-Days with thunderslorms at IVea.fhcr Bureau stalious an the Unilrd Slates for !he 20-Uear period 1304-1923, Qrrchcsiue 

44 
17 
24 
17 
75 

44 
06 
25 
55 
2 

7.9 
io 
24 
74 
1 

Ptatlons 
-- 

I 
Baltimore Md. _ _ _  _ _  _ _ _ _ _ _ _ _ _  _ _ _ _ _ _  -. - _ _  
Bentonvllfe. Ark. (b) _ _ _ _  _ _ _ _  _ _ _  _ _ _ _ _ _ _ _ '  
Blnghamton, N. Y _ _ _ _ _  _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _ _ '  
Blrmingham. Ala _ _ _ _ _ _  ____. _ _  _ _ _ _ _  ~ _ _ _ _  
Bismarck, N. Dak. _ _ _ _ _ _ _ _ _ _  _ _  - _ _  - _ _ _ _ _ _  

258 
207 
121 
I 7 8  
71 

131 

I! 142 

63 
81 
67 

121 
107 

212 
69 

173 
113 
175 

186 
245 
229 
1 52 
180 

126 
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197 
187 
71 

175 
01 
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80 
47 

199 
18.5 
148 
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127 
Bo 

2w 
100 
142 
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2 
I89 
1% 
154 

R 
lo? 
113 
112 
131 
1% 
175 
153 
82 

113 
158 
18s 
'93 
93 

171 
24 

l i 8  
157 
121 
9- 
11s 

Jacksonville. Fla.. -. -. -. - _ _ _ _ _  -. - - ~. - _ _  
Jupiter, Fla. (g) - _.______ _ _ _ _ _ _ _ _ _ _ _  .___. 
Kalispell. Mont - - - _ _ _ _  _ _ _  . _ _  ~ _ _ _ _ _ _ _  -. -. 
Kmsas Clty, Mo _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  .. 

~ 
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I 

'4 
1 
5 

I9 

4 
11 
2 

14 
0 

3 
25 
2 

26 
0 

1 
3 
2 
2 
2 

29 
2 
3 
4 

13 

6 
16 
0 

10 
13 

5 
23 
11 
9 
2 

1 
10 
5 

26 
8 

2 
6 
0 
3 
2 
2 
3 
1 
4 
5 
0 

13 
22 
27 
33 

I 
22 

4 
0 
3 
0 

I4 
2 
5 

15 
0 
2 
0 

14 
0 
0 
8 

13 
2 

17 
3 
0 

13 
Y 

18 
9 
1 
0 
0 
1 

17 
2 

31 
10 
24 
0 

16 
2 
0 

n 

33 
39 
41 
70 
59 

115 
.50 
70 
43 

132 

i 3  
118 
100 
96 
91 

8s 
135 
96 
IUI 
40 

104 
111 
117 
40 
28 

100 
118 
78 
61 
84 

100 
(17 
25 
83 
74 
83 
81 

4 
106 
92 

?: 
135 

Februar: 

I 

I 
i 

14 
2 
0 
4 

45 

I6 
29 
9 

27 
0 

9 
31 
7 
38 
0 

7 
4 
2 
9 
1 

38 
4 

I4 
12 
38 

19 
Q 
0 
IO 
13 

10 
13 
25 
17 
0 

i 
19 
7 
?6 
6 

13 
0 
1 
5 
0 
2 

1.5 
6 

10 
2 

10 
24 
31 
39 
5 
40 
7 
3 
8 
3 

11 
8 
G 
26 
0 
0 
2 n 
2 
0 

10 
13 
3 

44 
13 
0 

21 
13 
23 
25 
2 
0 
6 
0 

25 
7 

46 
7 

24 
4 

41 
4 
0 

88 i 
208 
175 1 
1i5 I 
24x3 
I76 I 

M i  
fii i 

19i 
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IO3 I 

I! 

March 11 Aprll I May 
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28 
12 

80 
I6 
40 
24 
48 

44 
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2 

54 
62 

35 
70 
51 

2 l  
2 

18 
5 

17 
4 

0 
2 
2 
0 
2 
2 
0 
1 
4 

5 1  5 
1 

16 
18 
I8 
19 
4 

44 
3 
2 
4 
1 
8 
2 
3 

12 
0 
1 
0 
38 
0 
0 
6 
6 
0 

r )  
8 
0 
5 
4 

28 
11 
1 
0 
1 
0 

11 
2 

25 
a 

12 
2 
9 
1 
0 

75 
10 

19 
39 
21 
70 
I6 

:: 

96 
3E 
38 
67 
82 

75 
78 
51 
58 
I2 

54 
113 
31 

101 
21 

32 
26 
18 
38 
23 

117 
25 
67 
50 
73 

69 
90 
51 
63 
80 

64 
114 
78 
77 
14 

64 
Bi 
66 
i 8  
4i  

35 
i 8  
WI 
I f i  
55 
70 
18 
8 

70 
IS 
64 
32 
2 

08 
1 3  
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16 
85 
50 
48 
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0'2 .w 
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32 
8 
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€a 
33 
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35 

9 
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I 
IM 
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13 
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li 
8% 
7: 
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4( 
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1: 

, 

i 

- 
144 
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80 
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R3 
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36 
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167 
7s 

1.18 
77 

41 
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61 

157 
51 
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.56 

127 
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I76 
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46 

121 
I08 
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61 
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31 
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32 
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2 
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1'14 

17 
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w 
71 
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94 
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$9 
8 
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41 
%6 
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s6 
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19 

1% 
1 w 
79 
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77 
41 
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130 
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SI 
73 
40 

133 
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1% 

1 
123 
82 

137 
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5% 

1% 
I I  
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143 
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143 
P i 7  

265 
2Y2 
123 
253 
81 

l i7 
144 
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290 
159 

I 
74 
93 

1.10 
136 

1% 
107 
1111 
130 
2i4 

238 
'247 
273 
133 
212 

156 
174 
243 
1911 
119 

162 
80 

151 
55 
41 

251 
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144 
155 
112 
130 
118 
112 

215 
I ii 
1 3  
1 :s 

2 
1% 
I39 
130 

5 
Ifi(l 
117 
240 
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142 
11G 
1x5 
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152 
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L ?  I 
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$4 

lS3 
139 
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I:* 
113 
IW 
160 
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214 
155 
105 
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76 
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la2 
1i9 

4 
198 
li3 
?io 
I59 
121 

- 
August 
- 

I14 
105 
103 
143 
235 

221 
237 
111 
208 
67 

126 
I42 
I20 
239 
130 

73 
S9 
711 

121 
110 

li5 
93 

158 
101 
243 

187 
242 
250 

;3 
120 
193 
212 
152 
lay 

153 
82 

146 
70 
40 

?38 
147 
121) 
134 
154 
133 
117 
64 

146 
188 
123 
1% 

3 
172 
1% 
136 

4 
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113 
'"1 
117 
120 
157 
142 
113 
133 
105 
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84 

155 
148 
69 

147 
130 
100 
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XI 
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1.4s 
94 

1W 
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l i s  
1 i t  

t 
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9; 

62 
52 
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88 
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95 
98 
45 
84 
31 

55 
99 
65 

138 
63 

53 
18 
21 
3% 
27 

15 
16 
23 
25 
0 

12 
61 
23 
27 
16 

17 
13 
11 
31 
23 

34 
21 
22 
10 
27 

17 
I9 
13 
34 
37 

34 
42 
19 
25 
11 

31 
44 
32 
32 
20 

15 

3s 
10 
31 
40 
17 
20 
23 
35 
47 
29 
7 

40 
53 
71 
8 

58 
28 
30 
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m 
41 
27 
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?o 

1 
8 

21 
44 
19 
12 
35 
43 
29 
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4s 
8 

59 
49 
74 
12 
35 
3 

1u 
11 
2t 
41 
4c 

2f 

2f 
2: 
1: 

Vovem. 
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- 

24 
8 

10 

17 

4 
15 
8 

13 
0 

1 
38 
5 

21 
1 

8 
2 
2 

10 
1 

38 
2 
6 
8 

14 

9 
20 
0 

14 
15 

10 
35 
7 

19 
4 

12 
20 
15 
I9 
11 

1 
14 

12 
14 
5 
4 
8 

10 
9 
9 
8 

30 
SO 
30 
2 
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16 
3 

17 
10 
25 

3 
6 

1s 
0 
2 
7 

2s 
5 
1 

3 

5 
g 
e 
I z 
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24 
11 
11 
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5 
I 
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11 

8 

1; 
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z 
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( 

1; 

Decem- Average 
ber 11 annual -- 

13 
3 
3 
2 
22 

3 
12 
4 
7 
0 

4 
?o 
1 

24 
0 

2 
4 
3 
2 
1 

18 
0 
8 
1 

10 

4 
11 
0 
1 
8 
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28 
28 
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73 
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15 
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MI 
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30 

I8 
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30 
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59 
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59 
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48 
21 

4a 
33 
44 
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18 
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a8 
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42 
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28 
16 
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33 
a8 
32 
4 

58 
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4 

50 
33 
43 

3s 
50 
37 
!A9 
38 
2s 
30 
24 
58 
37 
12 
40 
51 
30 
80 
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18 
59 
51 
61 
62 
43 
21 
41 
15 
53 
48 
59 
4 
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35 
69 
44 
2s 
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TABLE 1.-Days with thunderstormu at Weather Bthreau stations in  the United States for the 20-year period l Q O & l Q M ,  inclusive-Continued 

Stations 

-. 
January 

- 

Pensacola, Fh- - - - - - -. - - - _ _  - - - - - _ _  - - _ _  -. 
Peorla, I11 (d) ___._______________________ 
Philadelphia. Pa-  -. _ _  _ _ _ _ _ _  _ _ _  - _ _  - - - - - - 
Phcenix. Ark. - - - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Pierre, S. Dd- _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Pittsburgh Pa _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  ~ _ _ _ _ _  
Pocatello, idaho. _ _  - - - - _ _  - - - - _ _ _  _ _  - --- -. 
Polnt Reyea, C a l i f _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Port Huron, Mich . . . . . . . . . . . . . . . . . . . . . .  
Portland, Me.. _ _ _  _ _ _  - _ _  _ _ _  _ _ _  - _ _  - _ _  - - - - 
Portland. Oreg- - - - - - - _ _ _  _ _ _  _ _ _ _  - - - - - _ _ _  
Providence. R. I. (d) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Pueblo, Colo- - _ _ _ _  _ _ _  - - - - _ _  _ _  - _ _  _ _  - - - - 
Raleigh. N. C _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _  
Rapid City, 8. Dak _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Red Bluff, Calif _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Reno. Nev. (a) - - _ _ _  - _ _  _ _ _ _ _ _ _ _ _ _ _  ~ _ _ _ _ _  
Richmond, Va- - - - - - _ _ _ _  _ _  - _ _ _  _ _ _  _ _ _  _. 
Rochester, N. Y _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Roseburg. Oreg _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Rawell. N. Mer. (a) _ _ _ _  _ _ _ _ _ _ _ _ _  ~ _ _ _ _ _  
Rncramento, Calif. - - _ _ _ _ _ _ _  _ _ _ _ _ _  ~ _ _ _  _. 
St. Joseph, Mo. (e) ____________________. 
St. Louis, Mo _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  ~ . .  
St. Paul, Minn _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ _ _  .. . 
Sslt Lake City. Vtah _ _ _ _ _  _ _ _ _ _ _ _ _  ~ ____. 
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San Francisco, Cnllf _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
San Jose, Calif. (a) -___________________.- 
Ban Luis Oblspo, Calif _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Santa Fe. N. Mer _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Sault Ste. Marie, Yich _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

October 

-- 

Tacoma, Wash _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Tampa, Fla. - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Tatowh Island, Wash _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
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Taylor, "ex- _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Thomasville, Oa. (a) - - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Toledo. Ohio. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

Nev. (I) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  , Kans _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Nebr _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Miss _ _ _ _ _ _ _ _  _ _ _  _ _ _ _ _ _ _ _ _ _ _ _ _ _  

W n Wheel Gap. Colo. (0 _ _ _ _ _ _ _ _ _ _ _ _  
W% Walla, Wash _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Washington, D. C _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Wichita. Kans.-. _ _  _ _ _ _ _ _ _ _  - _ _  _ _ _ _  _ _  _ _ _ _ _  
Williston, N. Dak _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  ~ _ _ _ _ _  
Wilmhgbn, N. C. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Wlnnemucca, Nev. - - - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  - 
Wytheville, Va _ _ _ _  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Yankton, 8. Dak _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Yellowstoue Park, Wyo _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Yuma, Ariz _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Honolulu, Hawaii (8) _ _ _ _ _ _ _ _ _  _ _ _ _ _ _  _ _  _ _ _  
Ban Juan, P. R _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
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TABLE 2.-Total number of days with thunderstorms i n  each month for  the seven-year period, 1917-19W, inclusiue, at the following stations 
in  Alaska 
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One or more storms accompanied by hail. c Buildings were struck by lightning on July 3,lsaO. 
d One of these storm8 (that of Nov. 7, 1918) was accompanied by “a bllndln8atorm.” 

By W. H. ALEXANDER, C. F. BROOKS, and G. H. BURNHAM 

The purposes of this study are- 
INTRODUCTION 

to determine as far as possible the origin, the distribution, the 
number, the frequency, t,he extent, the attending phenomena, etc., 
of these storms, and, if possible, t o  trace the history of each 
individual thunderstorm that enters or originates in the State of 
Ohio during the year 1917.8 

The 
network, however, was too open in the rougher plateau 
of the southeastern half of Ohio. Ea& observer was 
instructed to report each occasion thunder was heard or 
distant lightning seen and to give, so far as possible, 
the times, occurrences, or other informa.tion desired, as 
foTlows : 

Thunder-first, loudest, last, and frequency; movement of 
storm-direction from which i t  appeared to  come, how i t  passed 

About 830 wdl-scattered observers were enlisted. 

~~ 

3 A joint study by the United States Weather Bureau and Clark Universlty. In which 
Alexander with the aid of H. H. Martin. coUected and partially map d the data. and 
both Ale&der and Brooks studied them. Detailed dlscuasions w i t f k p s  are on flle 
at the United States Weather Bureau Library, Washington. D. C.. and the Columbus, 
Ohio of the Weather B m a u .  The orlginal remrta and m a p  are at Col~~mbus. 
The ~ o l l o a n ~  summa b Brooks of Clark University. 

Alexander. W. H . , % s t y a  0x10 See., ’Dee., 1916,Zl: W. 

(whether overhead, or to either side), and the direction to which i t  
went; rain or snow-begnning, ending, and amount; hail-begin- 
ning, ending, amount, size, and form; wind-direction before and 
after, direct,ion and time of highest wind; heat lightning-direction, 
and time. Remarks were also asked for. 

Most of the observers made careful returns, but irre 

neighborin storms greatly reduced the otential value 

of hail and lightnin strokes, were mapped first, then 

transferred to large post office maps. 
Only on 7 days were the storms eneral over the State, 

State, or sli htly more, was covered; and on 17, almost 
half. 
quency in a winter of much zero weather, even at  times 
when the surface temperature was near freezing. There 
were tornadoes in winter as well as in summer. 

Quick, decided chan es in the weather proved favor- 

- 
larity in reporting, omissions of ace names or T t e 
sort of time used, and failure to t1 iscriminate between 

of many. %he times of first and last thun a er, occurrences 

small ma s were ma 8 e for thunderstorm areas each day 
or half B ay. Later, all the data on the cards were 

and on 11 over almost the whole 5 tate; on 33, half the 

Thun % erstorms occurred with considerable fre- 

able for the enesis an ! growth of thunderstorms, while 
equable con tf itions and gradual changes were unfavor- 


