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Month. 

Departnm. 

Number of. I Mean relative. 

mm. PGTenrt. Ai- A -  i- - 
January.. ........................... 44 5.8 5 6 0.u) 0.40 
February. .......................... 50 7.4 I 6 0.46 0.31 
ysmh ............................... 49 6.6 5 5 0.42 0.42 

AS““ ................................ a 5.6 6 5 0.36 0.36 
ay ................................. 39 6.2 4 0 0.67 a a  

June.. .............................. 51 6.9 4 6 0.63 0.42 

July.. ............................... a 42 
Angust.. ............................ 
Bept8mber. ......................... 0. aa 
ootober. ............................ 
November. ......................... 
Dacemk. .......................... 0.27 

Pear.. .............................. 

Yaxlmum. 

7 

mm. 
94 
96 

112 

74 
97 

1% 

130 
156 
172 

157 
95 

942 

im 

47 31 

42 1% 67 49 
98 119 68 61 
22 74 64 46 

5 8 8 3 6 2  b6 38 

4 la 
am. nnn. 

2.8 PI 
4 9 11.0 
at a 6  

3.2 1.1 
aa l6.0 
3.7 30.0 
3.9 8 2  

4.6 81. I 

4.6 !&(I 
4.1 =B 
a. 3 u. P 

6.1 aL P 

a1 =a 

Tbe rainfall of an locality is, however, by no means 

One must also determine the precipitation falling 
within shorter intervah of time, and compute the fre- 
quenc with which precipitation occurs. 

AnJhere the first question is: How de*e a (‘day with 
preciphtwn” 8 

[various definitions have been adopted and pro osed; 

adequately presente K by the mere monthly mean falls. 

the author decides to ado t as a rainday “a c Q ay on 
which more than 0.0 mm. o P precipitation was measured” 

this wi t i  a statement o P #the number of t5 e to days on which 

i. e., the num % er of rainilays in the 

and ur es Hann’s pro osal universall 

“at least 1 111111. (0.04 inch) precipitation was measured” 
(columns 10 and 11 in Table 29)]. 

On account of the various len ths of the month, the 

the total number of days is the pre- 
The good agreement between 

and 11 of Table 29, based on 
differant definitions of a rain-day at Borkum, is by no 
means a general occurrence. 

It is more or less common practice to compute and pub- 
lish the mean density of precipitation or mean rain inten- 
sity, obtained by dividlng the mean amount of precipita- 
tion by the mean number of rain-days ( > 0.0 mm.) ; but 
the significance of this factor is often overestimated. It 
is here out that the rain-intensitv is 

amount which is most like1 
is quite consicl 

for all values relating to 
is smaller than the 

arithmetical mean. 
The eateat amount of precipitation during a day is of 

distincg ater interest than the rtlindensity. The 

occurrence, should never% omitted from a table of pre- 
cipitation. If it is practicable to ‘ve more recise infor- 
mation aa to the duration of consi f B Q  erable f s, this would 
be very welcome; because in many respec$, e. g., in the 

m e  mportance to 

pours of shorter duration than 24 hours. 
The values here discussed have been collected in Table 

29 for the island of Borkum (lat. 53O 35’ N., long. 6’ 45‘ 
E.) off the mouth of the Ems. They must be regarded 
&B the nemwary elements for deacribing the periodic 

maximum Y all in one da 

L o w  the volume of water which fa e8 in intense down- 

accompanied by the year of 

roblams of Hydrotechnics, it is of 

changes in the preci itation of a locality. However, it is 

possible to do so, the rainfall be treated in yet more detad 
and that first of all one determine the,frepency with which 
certain t7wes7wZd values (Schwellenwerthe) are crossed 
in the precipitation of a day. Among other advantages, 
such a computation also brings one to a correct estimation 
of the rain-intensity. For a lon time very iittle work 

already is rich in interest. Only in this wa may one 

relationships. 

urgently recommenced f that, whenever it s in any way 

has been done along this line, f ut the little we have 

secure a sharp picture of the rainfall con B itions and 

5 5 - / .  S/S (7J-y) 
TORNADO OF APRIL 6, 1917, AT TAMPA, PLb. 

By WALTEB J. BENNETT, Meteorologist. 
[Dated: Weather Bureau Ofice, Tamp, Fla. MS. received Apr. 14,1917.1 

At 7 a. m. (90th meridian time) on April 5, 1917, a 
low-pressure area of considerable intensity was central 
over Illinois, with its longer axis extending north- 
northwest to south-southeast. Stron winds had oc- 
curred on the coast of northwestern orida during the 
night. At Tampa the weather was cloudy and warm, the 
temperature being about 7 degrees above normal at the 
7 a. m. observation. “he barometer was falling slowly, 
and the southwesterly winds were increasin . At 9:50 
a. m. small-craft warnings for the Tampa dstrict were 
issued as follows: 

Hoist small-craft warnings. F’reah to strong weat and northweat 
winds, probably thunder squalls. 

An order for small-craft warnings was later received 
from the central office. 

The maximum wind at the station was 26 milea per 
hour from the southwest at 11:05 a. m. and the wmd 
continued above 20 miles per hour until about 1:5O’p. m. 
The first thunder was heard at 12:45 p. m.; rain fell from 
1:12 to 1:44 p. m. yielding the amount of 0.46 inch for 
that interval. The barometer continued to fall slowly 
until after 1 p. m. and then it suddenly rose about 0.02 
inch. 

A violent thunder s uall, coming from the southwest, 
struck Seddon Island ?A of fig. 1) about 1:40 . m. and 

an hour. An outbuilding and a smokestack were wrecked 

assed across Hookers Point (B in fi re). B t Seddon 
h a n d  the wind velocity was estimate CY at about 90 milea 
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and the blow lasted less than a minute. At Hookers 
Point small houses were overturned and the pump house 
of the Mexican Petroleum Co. was wrecked. No funnel- 
shaped cloud has been re orted seen over the bay, Sed- 
don Island, or Hookers Joint, but this squall seems to 
mark the incipient stage of the tornado. 

After crossing Hookers Point, B, the storm apparently 
lifted, as no reports were received of dania e on the bay 

ita path along the road near C. Its full force was felt n t  
D, and ita track could be traced back only a few hundred 
yards'west-southwest of D. At D the Flatwoods Baptist 
Church waa wrecked. The east end of the buildin col- 
lapsed, possibly from explosive force of imprisones air, 
but the meckage had more the a pearance of being 

house of J. A. Rayborn was turned over on 
ita side, apparently it also was pushed forward with the 

shore southeast of Tampa, nor could I fin f any trace of 

pushed forward in the direction in w x ich the storni wns 

At F, the house of M. B. Gra was lifted off ita piers 

wrecked. An immense tree just north of Mr. Grays 
house was torn u by the roots. The spread of the roots 

Thegdethodist church at G was com letely demolished, 

&e porch of the parsona e just north of the church waa 

J. L. Douglas, 6. B. Pemberton, J. H. Spencer, I&. 
Reynolds and the Hill House, all at Sef€ner. The storm 
passed over Seffner about 2 2 0  

At H many magnihent oa of the Seffner icnic 
ounds were uprooted and broken. Be ond I$ the 

as far as I .  Later reports indicate that the house of 
R. L. Moore, on the Dr. A. M. Barns old lace, 2 mila 

siderably damaged. Buildings on the old Phington 

and carried forward about 7 9 eet, but waa not bad? 

torn u exceede 2 20 feet. 

a parently pushed forward with the a 2 vance of the storm. 

torn off. Dama e was 3 s  o done to the homes of Dr. 

grnage was less marked but the track coul B be followed 

north of Plant City, was moved from its p' s lam and con- 

Lm- 

280 

SCALE OF MILES 

F 

storm's advance and showed no evidence of explosion. 
Harley Ra born, the 5-year-old son of Mr. Rayborn, 

house at the time, had a rib broken and his back sprained; 
while &. Rayborn was bruised and an infant son had 
his arm broken. 

The Rayborn buildin s were about two miles south- 
east of the village of #ango. The storm passed south 
of Mango a little after 2 p. m. From D to F the track 
of the storm could be readily followed. Ap areiitly i t  
lifted and settled several times. In some paces P trees 
were uprooted or broken off, in others only the upper 
branches were broken off and in still other places no 
damage at all could be seen for a short distance. 

The storm crossed the railroad and the brick road at a 
small angle, between the villages of Mango and gxer. Somewhere along here an automobile was over- 

turned and its top carried off. 

was instant T y killed; Mr. Rayborn who was also in the 

Fig. 1.-Path of the Tampa, Fla., tornado of April 5,1917. 

place (McNeill estate) were moved or damaged, and other 
minor damage resulted in the same vicinity. At this 

oint the storm was moving northeastward. It evi- 
Zently came down again with destructive force at a 
point somewhere near J on the map, thus making the 
extreme length of the ath about 24 miles. 

Seffner was funnel shaped, black or very dark gray, with 

ning was seen to issue from the funnel cloud, althoug No Y" it 
no glow. No meeting of clouds was reported. 

was preceded by a thunderstorm. 
The precipitation was not very great, probably not 

a short time. The precipitation ended abru tly wit T much more than half an inch at  any place, and lasti 

the passing of the storm, and the sky cleare % rapidly. 
There was no hail. The general direction of mohon of 
the tornado was from wesbouthwest to east-north- 
east. 

The appearance of t E e cloud as reported at Mango and 
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Tbe whirl in the funnel cloud was laidy seen by a 

not lainl evident m the distribution of the d6bris. A 
num t Y  er o trees were twisted, some twisted off, and the 
twisting was mostly in a counter-clockwise direction. By 
far the larger number of trees felled, however, fell for- 
ward as though blown down by a strai ht  wind. Some 
made Werent 
no regularity coul be detected, either in the center line 
of the path or on either side. The path was nowhere 
clear cut, many trees being left standing here and there 
even where the storm a parently had most force. 

served, D to Z, was about 7 miles. The apparent speed 
of advance of the storm-reckoned from time observations 
at Seddon Island, Mango, and Seffner-was about 30 miles 
per hour and this ees closelv with the estimate. of 
several observers. %e width oi the path was about a 
hundred ards a t  the oint of reatest destruction. 

Tornadoes ere uncommon in central Florida and the 
occurence of this one is for that reason more noteworthy. 
None has been recorded in this vicinity since the open- 
ing of the Tampa office of the Weather Bureau in 1890; 
but according to newspaper accounts one of considerable 
intensity crossed the northern part of the city on March 
17, 1887. 

number of observers, and was counter-c P ockwise. It was 

ea with the path o K the storm, but 

The length of ath P rom A to Z was about 14 miles; 
the path over w E ‘ch the funnel cloud was actually ob- 

The o d y person d e d  was t % e Rayborn child. 

SS/ .S / .~  ( -e 
TOBN~DO OF MABCH ga,isi7, AT NEW ALBANY, IND. 

By FEBDINAND J. WALZ, Professor of Meteorology. 
[Weather Bureau Office, Louisville, Ky., Apr. 7,1817.1 

New Albany, Ind., is situated on the north shore of the 
Ohio River, opposite the west end of Louisville, Ky. Its 
population is about 26,000. A short distance back of 
the city pro er there is a range of high hills popularly 
known as ‘ ‘ h e  Knobs,” but which in reality might be 
called bids of the Ohio River. The city is built on the 
flood plain at  the base of these “Knobs,” which were 
previously supposed to offer complete protection from 
tornadic and s d a r  destructive storms. The tornado 
d March 23, 1917, however, came from beyond these 

over a portion known as “Silver “ Knobs, ” 
HiUs,” whence it escended into the valley or basin lyin 
between these hills and the Ohio River. It showe 
strength and great destruction occurred from the base of 
Silver H3ls eastward. 
The storm moved dong a nearly straight ath in an 

east-northeast direction, cutting a wide swa& through 
the entire north side of the city. The width of the path 
of practically total destruction vaned between 1,000 and 
1,500 feet, with an area along each side varying between 
600 and 1,000 feet in which there was a great deal of 
damage, mostly in spots. The length of the ath of the 
storm, as shown by the destruction in New &bans and 
vicinity, was about 33 miles. The storm continued on, 
however, in the same east-northeast direction and crossed 
the Ohio River into Kentucky about 10 miles above New 

It caused considerable damage at Harrods Creek, 
abm%i w ch lies in a direct east-northeast line from New K d A y  (see f$. 1 on p~ 170). 

Many arti es of urniture and clothing, and other 
debris carried away by the storm, were found on farm9 
and fields in Kentucky 25 to 40 miles from New Albany, 
whence they came. A family picture, which was in a 
house occupied in part by the James F’ranconia Grocery, 

2 passinf 

Vincennes Street and Charlestown Road, New Albany, 
was found at Skylight, Ky., having been carried a dls- 
tance of 25 miles. Also a jar of sweet pickles from the 
same grocery was found in a ditch on the same farm, the 
jar bemg unin’ured. In the same vicinity were found 
articles of clotLg, shingles, roohg material, flooring, 
weatherboarding, a kitchen safe door, letters, and pa 
In New Albany 45 persons, men, women, and c h i l E ;  

were killed outmght, or have died since from their in- 
juries; severd hundred others were injured, a number of 
whom will probably succumb to their Injuries. Between 
two and three hundred houses were destroyed, including 
several manufacturing lants, one large greenhouse, two 
schoolhouses, and one &+engine house and tower, while 
severd hundred more houses were damaged. Practically 
2,500 people, including between 350 and 400 families, 
were made homeless. 

The district which suffered most severely consisted of 
cottages occupied and mostly owned by working peo le, 
and with then cotta es went not onlv their homes E ut 

The most costly rosidence cau ht in the destructive path 

stantial structure built of brick on a stone foundation, 
two stories and an attic in hei ht  This structure was 
largely demolished, one i n m a t e b e d  and several others 
injured. Mr. VanVreedenburg, one of the occupants of 
this residence, states that he and his mother were in a 
room on the second floor when the heard the approach 

a sawmill buzzing in a low key. Almost immediatel the 
storm struck the house and the next thin he re f& ‘zed 

of d6bris. The windows of the house were all gone, and 
a partition wall pushed in. Both sufFered injury, but 
neither was seriously hurt. The room in which they 
were was located on the windward side of the buildin 

blown away. The stairway leading to the h t  floor was 
torn down. Many large and beautiful old shade trees 
and other trees at the De Pauw homestead were destroyed, 
a number being uprooted and others snapped off at the 
trunk. 

The storm he an at 3:08 p. m. and lasted only about 
five minutes. ?!few Albany, Ind., and surroundmgs are 
plainly visible froin the windows of the Weather Bureau 
office in Louisville, Ky., the scene of the storm being 
about 43 miles in a northwest line from the office. The 

their household goo 8 s, clothing, and ‘in fact, their all. 

of the storm was the De Pauw B omestead, an old and sub- 

of the storm, the sound of which he c9 escribes as resembling 

was that he and his mother were in the mi 8 t of a mass 

and the instant the storm struck, the windows were A 

No tornado 

not entirely destroyed were twisted off their foundations, 
together with the twisting of trees, shows tornadic force. 
The center line of the destructive forces of the storm was 
plaid traced; also destruction seems to have been 
wroug 7l t more from a south direction than from a north; 
that 19, it appears in many instances that the wind force 
from the south side was greater than from the north side, 


