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T m  OHIO AND MISSISSIPPI RIVER FLOODS OF JANUARY-FEBRUARY 1937 
By RDNNDTT SWDNSON 

[River and Flood Dlvision, MERRILL BEaNmD in charge, U. 5. Weather Bureau, Washington, D. O., January 19383 

DRAINAGE BASIN O F  MISSISSIPPI RIVER 

ABLB 1.-Grand divisions of the Mississippi Basin - 
Area in 

I "Ee Designation 

DESCRIPTION O F  T H E  OHIO BASIN 

Ratio to 
whole basin 

0.166 
.152 
.421 
,162 
.076 
.036 

1. ooo 

embracing parts of 14 States, is a 
hich is considered to be the 

ped area in the United States. 
oted for its rich agricultural lands, 
f the area subject to cultivation. 

to the 1930 census, is about 
ea comprising about 7 percent 

s, there is nearly 14 percent of the 
a1 industrios are coal mining 

The basin in its longer dimension extends in a south- 
west-northeast direction from northeastern Mississi pi 
to southwestern New York, a distance of about 800 m&s. 
In its shorter dimension of about 500 miles the basin 

The Ohio River pro er begins at  Pittsburgh, Pa., with 
the junction of the degheny and Monongahela Rivers. 
From this point the couTse of the river for 981 miles is in a 
enera1 southwesterly dlrectlon to its confluence with the 

hississippi at  Cairo, 111: The river flows through a rela- 
tivoly narrow vaaley with a gentle slope throughout its 
length, exce t in t;he vicinity*of Louisville, Ky., where 
there is a fa1 P of 26 feet in 3 mdes. For the entire length 
of the Ohio, there is a drop in elevation of about 430 feet, 
or an average of 0.4 foot per mile. 

The Ohio Valley receives a reater annual precipi,tatio? 

River, as shown in table 2. The annual amount varies 
from 80 inyhes insportions of the mountains in the south- 
east to 35 lnches mathe northwestern section. The aver- 
age annual raFfall is about 44 inches for the basin,. com- 
pared with 30 lnches over the entire Mississippi drama e; 

receives 24 .percent of the annual precipitation occurring 
over the Mississippi Basin. 

TABLH~ 2.-Weighted normal precipitation (inches and tenths) for the 
principal basins of the Mississippi River system 

than any of the northern tri % utaries of the Mississippi 

and the Ohio Basin, with 16 percent of the area, norm & y 
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FIQUIIE 2.-Normal river stages, Ohio and Mississippi Rivers. 
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I Pittsburgh (25) 1 I Parkersburg (30) 1 Portsmouth (50) I I Cinclrinnti (52) I I Louisville (28) I I 

HISTORY O F  OHIO RIVER FLOODS 

ulletin Z, Weather Bureau,’ 1913, 

Evansville 05) I PadUCab (30) 

pages 12 and 13, gives a history of Ohio River floods for 
the 40-odd years prior to 1914. The floods of this period 
are reviewed briefly and the.history brought to that date. 

Since 1870 daily observations of river stages have been 
made by the Weather Bureau, Corps of Engineers, Geo- 
logical Survey, and fo? a time by the Signal Corps. These 
records show that pnor to 1914 the Ohio River was in 
severe flood 12 times. Since 1914 the Ohio has experienced 
4 great floods, making a total of 16 during the 67-year 
period of record, or one every 4 years on the average. 
The critenon for a “severe flood” is taken as a stage of 
5 feet or more above flood stage for a length of river reach 
equal to a t  least three-fifths of the distance between 
Pittsburgh and Cairo. 

“Flood stage” is the gage elevation a t  which the river 
begins to overflow its natural banks in the vicinity of the 
gage. At Pittsburgh it is 25 feet; Parkersburg, W. Va., 
36 feet; Portsmouth, Ohio, 50 feet; Cincinnati, Ohio, 52 
feet; Louisville, Ky. (upper gage), 28 feet; Evansville, 
Tnd., 35 feet; Paducah, Ky., 39 feet, and Cairo, Ill., 40 feet. 

Technically, a river is considered to be in flood when 
it reaches the adopted flood stage; but actually, serious 
damage is in proportion to the height reached by the 
flood waters above flood stage. In Bulletin Z floods were 
divided into three classes, namely : (1) Freshets, during 
which the river does not pass more than about 1 foot over 
the flood stage; (2) severe floods, to signify stages from 
2 to 5 feet or more above flood stage, and (3) great floods, 
to indicate the greatest recorded floods. After the 1913 
flood the maximum known stage of the Ohio River a t  each 
gaging station was taken as having a value of 1, other 
floods being expressed in terms of the maximum stage; 
thus, 5 feet above flood stage at points between Pittsburgh 
and Louisvi.lle was equivalent to a stage of 0.7 to 0.8 
of the mammum stage, while between Evansville and 
Cairo 5 feet above flood stage was equivalent to 0.85 to 
0.90 of the maximum stage. However, since the record- 
breaking floods of 1936 and 1937, these ratios are changed 
and a stage 5 feet higher than flood stage is 0.7 to 0.8 
of the maximum recorded stage throughout the length of 
the Ohio River. 

-- 
Date 

Fob. 22 
Feb. 10 
Fob. 10 
Fob. 6 
Mar. 3 
Mar. 28 
Fob. 27 
Feh. 22 
Feb. 28 
Mar. 30 
Mar. 10 
Apr. 26 _ _ _ _ _ _ _ _ _  
Mar. 9 

Jan. 22 
Mar. 20 
________. 
Feb. 27 
Mar. 28 
Jan. 15 
Apr. 2 
Feb. 9 
Jan. 15 
Mar. 18 
Mar. 23 
Mar. Q 

Jan. 27 
Mar. 5 
Feb. 5 
Mar. 23 
Mar. M 
Apr. 12 
Jan. 27 

I No 

-- 

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

___-__- - -  

Stage 

44.0 
47.8 
48.0. 
43.2 
43.0 
44.4 
42.8 
41.8 
43.0 
44.8 
42.7 
41.8 
40.0 
42.4 

40.2 
43.8 
41.5 
43.2 
42.6 
40.8 
48.4 
42.0 
43.0 
42.0 
42.8 
42.0 

44.8 
42.1 
43.2 
45.2 
44.4 
43.2 
63.8 

__-- - - - -  
____- - - -  

-------. 

record. 

. .  

Date/ Stage I Date I Stage 
~- 

Date 

Fob. 24 
Fob. 10 
Fob. 18 
Fob. 8 
Mar. 5 
Mar. 30 
Mar. 2 
Feb. 24 
Mar. 2 
Apr. 2 
Mar. 12 
A r 30 

..do _ _ _ _ _  
Jan. 24 
Mar. 23 
Mar. 14 
Mar. 1 
Mar. 31 
Jan. 20 
Apr. 6 

Jan. Feb. 11 18 
Mar. 22 
Mar. 24 
Mar. 21 

Jan. 29 
Mar. 11 
Fob. 7 
Mar. 27 
Mar. 31 
Apr, 14 
Jell. 31 

-- 

28;. 11 
_ _ _ _ _ _ _  _ -  _ _  _ _ _ _  _ _ _  

_ _ _ _ _ _ _ _ _  

( 8 )  58.0 
Fob. - 00.3 
Fob. 12 71.1 

(2) 50.3 _ _ _ _ _ _  _ _ _  56.8 
Mar. 24 59.2 
Feb. 24 67.3 _ _ _ _ _ _  _ - -  54.0 
Fob. 25 01.2 
Mar. 27 51.4 
Mar. 7 67.4 
Apr. 20 50.7 _ _ _ _ _ - _ _ -  -------- - _ _ _ _ - _ _ _  -_- - - - - -  _ _ _ _ _ _ _ _ _ _ _ - - - - - -  

Stage 

50.0 
50.7 
54.2 
40.8 
48.5 
47.2 
46.5 
44.3 
50.9 
47.3 
43.8 
30.4 
39.7 
47.6 

46.7 
43.2 
40.4 
44.5 
49.9 
47.0 
64.3 

42.3 45.7 
47.1 
45.3 
48.Q 

44.2 
45.0 
46.8 
47.3 
48.2 
49.1 
80.6 

__-_- -  -. 

__----- 

Fob. 21 37.4 
Feb. 15 44.4 
Fob. 14 40.7 
Feb. 6 32.0 
Mar. 1 34.1 
Mar. 25 35.5 
Fob. 25 32.2 
Feb. 20 28.8 
Feb. 20 35.4 
Mar. 20 36.3 
Mar. 8 32.8 
Apr. 27 33.3 

___-__- - - -  28.5 
___-_- - -_ -  ---_---. 

~ - - - - - - - - - - - - - - - . 

Cairo 

3tage 

51.0 
63.2 
52.0 
48.5 
48.8 
48.7 
46.2 
44.9 
51.6 
49.8 
46.2 
43.2 
42.2 
50.6 

_ _ _ _ _ _ _  
50.4 
40.2 
45.6 
47.3 
54.0 
48.8 
54 7 
46:o 
53.4 

53.6 

48.9 
61.8 
48.1 
61.9 
62.2 
52.8 
60.5 

:::: 
_ _ _ _ _ _ _  

_ _ _ _ _ _ _ _ _  _ _ _ _ - - - -  _--------- 
Jan. 20 65 2 Jan 21 41.4 
Mnr. 17 I 62: 1 I Ma;. 18 I 30.0 

(40) I 

Date 

Feb. 20 
Do. 

Feb. 23 
Mar. 9 
Mar. 12 
Apr. 3 
Mar. 4 
Feb. 28 
Mar. 26 
A r. 0 
&r. 30 
May 2 
Mar. 17 
Mar. 15 

~- 

._______-_------ _____- - - -  
Jan. 27 
Mar. 24 
Mar. 18 
Mar. 17 
Apr. 6 
Jan. 20 
Apr. 7 
Fob. 11 
Feb. 4 

Mar. 25 

Fob. 6 
Mar. 20 
Fob. 16 
Apr. 4 
Apr. 8 
Apr. 15 
Fob. 3 

Zr.. 34: 

_-_------ 

Feb. 
Fob. 
Mar. 
Jan. 
Mar. 
Feb. 

10 _ _ _ _ _ _ _ _  
27 54.0 Feb. 28 33.0 
20 63.4 Mar. 27 28.7 
14 02.2 Jan. 14 38.5 
31 09.9 Apr. 1 44.9 
0 55.0 Fob. 7 z.! 

_ _ _ _ _ - - _ _ -  --_---. 

___.____ ________._ 
Mar. 22 1 03.0 1 Mar. 22 1 
Mar. 23 00.0 Mar. 28 
Apr. 9 64.0 Apr. 10 
Jan. 27 80.0 Jan. 20 

35.6 
28.4 
29.7 
39. 1 
30.0 
31.6 
67. 1 

Dat,e 

Fob. 20 
Fob. 25 
Fob. 23 
Mnr. 8 
Mar. 11 
Apr. 2 
Mar. 1 
Feb. 27 
Mar. 24 
Apr. 0 
Apr. 4 
May 1 
Mar. 15 
.-do -_--. 

Jan. 28 
Mar. 25 
Mar. 18 
Mar. 5 
Apr. S 
Jan. 25 
Apr. 7 
Feb. 11 
Jan. 18 
Mar. 25 
Mar. 28 
Mar. 24 

Feb. 6 
Mar. 14 
Fob. 12 
Apr. 3 
Apr. 7 
Apr. 16 
Feb. 2 

- - - - - - - -. - - - - - -. 

.______ _-. 

1 Flood stage. 
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Severe Ohio River floods occurred in the years 1882,1883, 
1884, 1890, 1891, 1897, 1898, 1901, 1907 (2), 1913 (2), 
1927, 1933, 1936, and 1937; of these the floods of 1883, 
1884, 1907, 1913, 1936, and 1937 were great floods. Two 
severe floods occurred in each of the years 1907 and 1913. 
The record of Ohio River floods, shown in table 3, in- 
cludes practically all of the severe floods since 1870, with 
the stages recorded a t  Pittsburgh, Parkersburg, Ports- 
mouth, Cincinnati, Louisville, Evansville, Paducah, and 
Cairo. The criterion of a severe flood, as before stated, 
is a stage 5 feet or more above flood stage, although a few 
stages slight,ly less than 5 feet above flood stage have 
been included. Several changes appear in the table, 
principally in the stages a t  Pittsburgh, where the elevation 
of the zero of the gage was lowered 3.2 feet on March 1, 
1926. All stages before that date have been corrected to 
conform to the datum now in use. Also, the flood stage 
a t  Cairo has been adjusted to 40 feet instead of 45 as 
used prior to January 1, 1933. 

Stages from 4 to more than 10 feet higher than 
were recorded along the Ohio River from a PO 
below Point Pleasant, W. Va., to the mouth at  

CLASSIFICATION OF OHIO RIVER FLOODS 

order of magnitude 

TABLE 4.-Year of occurrence of great jloods i n  Ohio River at several points 
-I 

Order of magnitude of 10 greatest floods for previous 67 yesrs 

Stations I I I I I I I I 
6 6 I 2.86 I 2.38 

Parkersburg, W. Va _ _ _ _ _ _  March 1913 ... 1937 _ _ _ _ _ _ _ _ _ _  1884 ________-_ March 1807 .... 
Portsmouth Ohio _ _ _ _ _  _ _ _  1937 _ _ _ _ _ _ _ _ _ _  March 1913.-. 1884 _ _ _ _ _ _ _ _ _ _  January 1907-. 
Cincinnati, bhio _ _ _ _ _ _ _ _ _  1937 _ _ _ _ _ _ _ _ _ _  1884 _ _ _ _ _ _ _ _ _ _  March 1913 ... 1883 
Louisville, Ky _ _ _ _ _ _ _ _ _ _ _ _  / / I /  1937 _ _ _ _ _ _ _ _ _ _  1884 _ _ _ _ _ _ _ _ _ _  March 1913-.. 1883 _-___-____. 

. January 1 9 l L  January 1907- 

. 1883 _ _ _ _ _ _ _ _ _ _ _  1882 __-------- I 

7 8 

2.04 1 1.79 

March 1913 _ _ _ _  1804 ___.____. 

1933 _ _ _ _ _ _ _ _ _ _ _  1882 ____.___. 
1912 _ _ _ _ _ _ _ _ _ _ _  1936 _ _ _ _ _ _ _ _ _  

It is desirable to have some method to compare the great 
floods of record since 1870 in the Ohio River, as a whole, 
instead of a t  individual oints. For this purpose the 

sent the entire Ohio River as they are fmrly well distrib- 
uted throughout its length. Cairo has not been used in 
this computation as it reflects the influence of floods in 
the Mississippi River. 

The greatest flood is assumed to be one surpassing all 
others a t  all of the seven points, or along the entire reach 
of the river, and would have a rating of 100 percent; a 
flood occupying second place a t  all points, 50 percent, etc. 
Inasmuch as seven stations are. bemg considered, a flood 
a t  each of these points would be assigned a value of 14.29 
percent for first place, 7.14 percent for second place, 4.76 
percent for third place, etc. A flood not ranked among 
the first 10 is assigned a value of zero. Adding the values 
of any flood at  all points will give the rating for the partic- 
ular flood. By use of this method the 1937 flood ranks 
first with a rating of 81.45 percent; the March 1913 flood, 
second with 47.27 ercent; the 1884 flood, third with 
38.08 percent, etc. $he 10 greatest floods listed in table 5 
are rated according to this scheme. The eight greatest 
are presented graphically in figure 3. 

According to cause.-A classification proposed by 
Henry,3 under which floods are divided into three groups, 
follows: 

The first group consists of floods caused by a continued 
period of excessive rain over an extensive area during 
an open winter. This is the most common cause of Ohio 

seven stations listed in tab P e 4 have been yelected to repre- 

8 A. J. Henry, The Distribution of Maximum Floods, Monthly Weather Review, 1919, 

JA. J. Henry, The Ohio 8nd Mississippi Floods of 1913, Bulletin 2, Weather Bureau, 
POI 47, p 864. 

1018 (see note, p. a). 

River floods. Of the 16 severe floods since 1870 
following may be listed in this grou * 1882, 1883, 1 
1891, 1897, 1898, January 1907, j)anuary 1913,. 1 
1933, and 1937. . These floods were, in the main, tau@ 
by prolonged pelrods of ramfall during January, Febru 
and March, and in some cases continuing into A p d  
May. The flood of January 1937 was unusual in that 
entlre ramf all was confined to a period of 3 1 days. 

TABLE 5.-Relative order of magnitude of 10 great Ohio River 

The second group includes floods caused by rain 
melted snow. Typical of this group are the flood 
February 1884, April 1901, March 1907, and March 1 

The third .roup includes floods caused by torr@ 

pelrod of tune. The flood of March 1913 is the o d l  
under this classification. 

ra&s over.& f mted area during a comparatively S 

the Ohio Valley actual Y y had its beginmng in th 

CAUSES OF THE 1937 FLOOD 

The record-breakin flood of January-Febru 

of December when-moderate to heav rains 
After sever$ months of comparative 7 y low sta 
general rise began m the lower portion of the river 
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axis of t he  zone, contributed much to feet below zero. An all-time record was established on 
the Missouri River when a stage of 2.7 feet below zero was 
reached at Kansas City, Mo., on January 9 and 11, 1937. 
TABLEI 6.-Stages on Dec. 66, 1936, i n  comparison with the normal 

on the Ohio and lower Mississippi Rivers 

Flood $:: Stageon Normal 
Station stage December D:&p $r$:& 

1936 

Ohio Riuer 

Pittsburgh, Pa. _ _ _ _ _ _ _ _  _ _ _ _  _ _  _ _  _ _ _ _ _ _ _ _  
Oincinnati, Ohio _ _ _ _ _ _  ~ _ _ _ _ _ _ _  _ _  _ _ _ _ _ _ _  

Mlssissippi Ricer 
St. Louis, Mo _._______________.____ _-.- 
Mem his Tenn. ~ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ _ _  
Vicks!uri, Miss. _ _ _ _ _ _ _ _ _  ~ _ _ _ _ _ _  ~ _ _ _ _ _  
New Orleans, La _ _ _ _ _ _  _ _ _ _  _ _ _  ______. .. ~ 

14.2 13.5 13.4 
21.4 
17.0 

9 . 1  
Cairo, 1U . . . . . . . . . . . . . . . . . . . . .  _ _ _ _  _ _ _  _ _  ~ 40 '"14.6 12 9 

26 
62 

-1.4 -2.9 5.9 
7.6 12.0 

18.8 
4.1 

e. 2 10.0 
7*8 

1.9 1.0 

30 
34 
43 
17 

1 River in pool part of month. 
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TABLE ?'.--Daily amounts of precipitation (inches and hundredths) at selected stations in the Ohio River watershed, Dee. 26, 1936, 
to Jan. 26, 1937 

Central Did8ion 
lLLINalS I I 

Delphi _ _ _ _ _ _ L _ _ _ _ _ _ _ _ _ _ _  _ _ _ _  _ _ _ _  
Fort Wayne 8 _ _ _ _ _ _ - _ _ _ _  _ _ _ _  _ _ _ _  
Fowler _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  1 TI T 

I 1  CeNral Dfuision 



I December 1936 

16.86 
20.86 
13.82 
17.23 
15.44 
16.75 
13.85 
14.41 
22.38 
16.42 
18.66 
16.44 
14.43 
21.86 
18.12 
21.68 
18.82 
18.62 
16.63 
18.72 
17.63 
18.12 
18.91 
16.79 
16.80 
21.76 
18. a4 
17.93 

16.49 
16.80 
17.32 
16.04 
18.43 
lG. 20 

io. 12 

I January 1937 

8.88 
11.55 
8.30 
9.99 
9.02 
11.18 
10.62 
9.60 
9.05 
Q. 76 
8.39 

11.07 
9.32 
10.77 
11.70 
17.66 
11.66 
10.92 
10.99 
12.00 
9.72 
10.86 
9.10 
12.04 
11.66 
11.69 
0.07 
12.05 
12.51 
7.85 
12.27 
10.18 
11.85 
9. 98 
11.75 
11.20 
11.01 
9.78 
11.11 
12 80 
12.3b 
13.16 u. 37 
11. sa 
9.31 
10.39 

I ~ua"lltatlon for 24 hours ending In the morning. * reoiDltation for 24 hours ending st mfdnlght. 
'"uded in the next followlng measurement. 
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TABLE ?.-Daily amounts of precipitation (inches and hundredths) at selected stations i n  the Ohio River watershed, Dec. 16, 1986, 
to Jan. 14 2997-Continued 
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TABLB 7.-Daily amounts of precipitation (inches and hundredths) at selected stations i n  the Ohio River watershed, Dec. 26, 1936, 
to Jan. 26,1987-Continued 

1 December 1936 January 1937 
Total 

7.60 
6.59 

9.53 
8.92 
8.49 
10.50 
10.51 
9.62 
9.30 
11.47 
9.19 
8.02 
10.31 
8. 74 
11.05 
9.08 
8.40 
11.53 
0. 95 a. 64 
11.18 
9.85 
9.32 
10.59 
8.42 
7.68 
10.43 
10.51 
10.03 
9.32 
8.92 
9.47 
10.14 
9.66 
6.00 
7.64 
8.96 
10.02 
8.64 
10.25 
10.85 
10. GO 
8.68 
10.05 
8. 11 
9.06 
10.02 
10.34 
9.90 
10.01 

0. 59 
10. 06 
8.09 
0.97 
8.02 
8.97 
7.87 
9. 06 

8.80 
12.16 
10.37 
6.25 
7. 14 
12 46 
8.01 
7.29 
0.97 
8.34 
7.23 
8.08 
12.72 
7.82 
12 30 
8.10 
11.95 
10.35 
7. e1 
11.18 

6.86 

11.72 
7.20 
8.60 

io. 47 

a oi 
a 50 
a 61 

the morning. 
mldnlght. 
Jurement. 
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TABLE '?.--Daily amounts of precipitation (inches and hundredths) at selected stations in the Ohio River watershed, Dec. g6, 1996, 

to Jan. 26, 1937-Continued 
I 

I 1 December 1936 I January 1937 

1 Precipitation for 24 hours ending in the morning. 
f Precipitation for 24 hours ending at midnight. 
8 Included in the next following measurement. 
@ 4.0 inches snowfall, rain and melted snow not measured. 
10 Estimated. 
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TABLE ?.-Daily amounts of precipitation (inches and hundredth) at selected stations i n  the Ohio River watershed, Dec. 26, 1936, 
to Jan. ?26,1937-Continued 

I December1936 I January 1937 

I Precipitation for 24 hours ending in the morning. 
: Precipitation for 24 hours ending at midnight 
a Tnolnded in the next following rnwurement.' 
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T A B L ~  ?.-Daily amounts of precipitation (inches and hundredths) at selected stations in  the Ohio River watershed, Dec. 26, 1936, 
to Jan. 26. 1937-Continued 

1 December1936 I January 1937 

FQcipitation for 24 hours endlng in the morning. :f:,?$$$$t,%p 24 hours ending at midnlght. 
e next following measurement. 
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Snow cooer.-Snow played no. important part in the 
1937 flood. Before the rain penod began on December 
25 there was a light snow mantle over the northern half 
of the Ohio Basin. However, owing to the occurrence 
of rain and mild temperatures, the southern limit of the 
snow cover receded to the northern Lake Region by the 
28th. The snow that .fell subsequently was quiclcly 
melted by the general rains and had no appreciable effect 
on the flood. (See fig. 4.) 

FIQURE 4.-Deptli of snow on ground, 8 p. In., January 4, 1937. 

MAJOR STORM PERIOD, DECEMBER 25-JANUARY 25 

All of the precipitation that had any direct bearing on 
the flood occurred within the period December 25, 1936, 
to January 25, 1937. Figure 11 shows the accumulated 
depth of precipitation over the Ohio Basin for this period. 
In the preparation of thls and other isohyetal maps 
precipitation records were plotted for about 600 observa- 
tion stations reporting to the. Weather Bureau. The 
daily and total amounts of precipitation are presented in 
table 7. 

Geological Survey Water-Supply Paper 838-Floods of 
Ohio and Mississippr Rivers, January-February 1937- 
which is being prepared contemporaneously with this 
report, will present a comprehensive compilation of data, 
including rates of discharge, +volume of run-off, and other 
selected information concernmg the hydrologic conditions 
associated with the 1937 floods. That report will include 
a compilation of records of precipitation during the storm 
period for approximately 400 observation stations other 
than those maintained by the Weather Bureau. The 
main sources of such records are the Tennessee Valley 
Authority, the Muslcingum Watershed Conservancy 
District, and the Soil Conservation Service and the Bureau 
of Agricultural Engineering, of the United States Depart- 
ment of Agriculture. These records are supplementary to 
the ones compiled in this report and may be referred to in 
connection with investigations in which a more detailed 
consideration of precipitation is desirable. 

Figure 11 shows that practically all of the excessive pre- 
cipitation between December 25 and January 25 occurred 
within the Ohio Basin, wlth the exception of one area over 
the northern portion of the lower Mississippi River, one 
just outside the basin in extreme northwestern South 
Carolina, and another in the vicinity of Meridian, Miss., 
which is not shown on the map. The area of greatest 
rainfall (20 inches or more) extends from northeastern 
Arkansas to a point just south of Louisyllle, Ky. The 
heaviest amount recorded in this area (25.11 inches) was 

a t  Johnsonville, Tenn., on the Tennessee River, a short 
distance south of the Kentucky border. 

Little precipitation occurred after January 25, so tbBt 
figure 10, which shows the total for the whole month! 
very nearly represents the rainfall during the first Zf 
days. 
percentage of the normal for the month. An area IJ‘ 

amounting to 400 percent or more of the normal. 
In table 8 the average precipitation for January. is 

given for the States and sections of those States 
within the Ohio Basin or adjacent to it. For the States 
listed in the table, all records for January were broken 8s 
follows: Extreme southern Illinois, Indiana, Ohio, Penr 
sylvania, West Virginia, Virginia, Kentucky, TenneS@l 
Arkansas, and southeastern Missouri. The record f$ 
all months was broken in Indiana, Ohio, Kentucky, 0 
Tennessee. In Kentucky the previous all-time record 
was broken by more than 4 inches; in Tennessee, by mor; 
than 3 inches, and in Ohio and Indiana, by more thanpt 
inch. The former monthly record of 18.67 inches , 
Dresden, Tenn., was exceeded a t  12 stations in Tennessee’ 
the greatest amount was 23.90 inches a t  McKenzie, T@$ 
The greatest amount reported in 24 hours within the oh 
Basin was 5.52 inches a t  Martin, Tenn., on January 2” 

TABLE 8.--Summary of January rainfall over Ohio Basin and Co” 
parison with previous records 

Figure 12 shows the January precipitation as 

about 24,000 square miles, in the Ohio Basin, had rainfa 11 

Illinois: 
State _ _ _ _ _ _ _ _ _ _ _ _  Mostly Ohioand Mis- 5.98 

sissippi. 
Northern _ _ _ _ _ _ _ _  Mostly Mississippi- .__ 3.04 
Central-- ~ _ _ _ _ _ _  Ohio and Mississippi. - 4.94 
Southern _ _ _ _ _ _ _ _  _____do _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  11.74 
Rrookport _ _ _ _ _ _ _  Ohio _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  19.03 

Indiana- 
State _.__________ I Mostly Ohio and Mis- I 9.93 

Southern _ _ _ _  _ _ _ _  . 
Evans Landing. . 
State __-____-----  
Northern _ _ _ _ _ _  _ _  . 
Central - - _ _  - _ _ _ _  

Ohio: 

Sou them _ _ _ _ _  - - - 
Fernbank- _ _  _ _ _ _  - 

Pennsylvania: I 
State _ _ _ _ _ _ _ _ _ _ _ _  
Ohio Drainage- - 
LVCiDDUS _ _ _ _ _ _  - - . 

.____do ________-___- - -_ -  
____do _______________- -  
Ohio and Lake Erie--- 

do _ _ _ _ _ _ _ _ _ _ _ _ _ _ - - -  
Ohio------------------ _ _ _ _  do ______-_--_-----  - 
___.do. _ _ _ _ _ _ _ - _ _ _  ~ - - - -  
Ohio and Atlantic----. 
Ohio ______- - - - - - - - - - - -  
_.__ do--. _ _  _ _ _ _ _ _ _ _ _ _ _ _  

10.22 
21.39 

9.42 
7.24 

10.22 
12.27 
14.88 

0.30 
8.05 

10.54 ~~~ 

Weit Vfrginia: 
State _ _ _ _ _ _ _ _ _ _ _ _  Ohio and Atlantic _ _ _ _ _  8.50 
Northern _ _ _ _ _ _ _ _  Ohio.. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  9.25 
Southern _ _ _ _ _ _ _ _  _____do _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  8.55 
Huntington _ _ _ _ _  _____do _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _  12.07 

State _ _ _ _ _ _ _ _ _ _ _ _  Ohio and Atlantic _ _ _ _ _  8.01 
Ohio Drainage- Ohio _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  7.04 
Penninnton Gap _.___do _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  12.34 

Virginia: 

Kentucky: 
State _ _ _ _ _ _ _ _ _ _ _ _  _____do _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _  15.77 
Eastern _ _ _ _ _ _ _ _ _  _____do _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  12.22 
Central _ _ _ _ _ _ _ _ _  _____do _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  17.54 
Western _ _ _ _ _ _ _ _ _  _____do _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  18.77 
Earlinaton _ _ _ _ _ _  _____do _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  22.97 

Tennessee: 
State _ _ _ _ _ _  Ohio and Mississippi.. 
Efrsteru. Ohio. _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _  
Central. _ _ _  - - .--.-do _ _ _ _  _ _ _ _  _ _  - _ _  - - _ _  
Western _ _ _ _ _ _ _ _ _  Ohio and Mississippi.. 
McKensie _ _ _ _ _  - - Mississippi __-_ _ _  - - _ _  - ~ 

Arkansas: State ... _____do _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Missouri: 

State _ _ _ _ _ _ _ _ _ _ _ _  Missouri and Missis- 

14.74 
11.02 
15.97 
18.47 
23.90 
12.01 

0. 38 
sippi. 

- 
Depar. 
ture 
from 

iormal 

$3.04 

+I. 42 
$2.75 
C8. I8 

$0.70 

+I. 84 
$0. 24 
t-12.20 
I-10. 90 

+6.31 
$4.53 
-1-7. OB 
$8.68 

$3.08 
t 4 . 7 3  
$0.41 

$4.77 
$5.22 
+4.85 
$8.28 

C4.07 
$3.86 

I-11.20 
S8. 51 
113.18 
t-14.19 
C17.93 

+e. 93 
+G. 67 
k10.85 
1-12.04 

$8.22 

+3.99 

$0.87 

-----_ 

- _ _ _ _ _  

------ 

I 
Previous highest a n d 5  

I-LII,.Y”..’IL.”. . 
2 January 1-25. 



FIGURE 5.-Precipitation, December 25-31, 193F. inclusive. 
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FIGURE ll.-Prectpitation, December 25, 1836, to January 25, 1937, inclusive. 
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The weighted average dep th of accumulated precipi- 
tatlon between January 1-25 over the entire Ohio Basin 
as well as over each of the principal subbasins is presented 
In table 9. The average depth over the entire Ohio 
’alley is 11.20 inches, a total of 2,284,708 mile-inches of 
’ater. The greatest subbasin depth is in the small Trade- 

River Basin, with 20.38 inches, closely followed by 
Green and Salt River Basins, all in Kentucliy, with 

184 and 17.87 inches, respectively. The least rainfall, 
6-38 inches, is in the Allegheny Basin. 
TABLE 9.-Total precipitation, J a n .  1-66, 1937, inclusive, Ohio 

Raver Bas in  
11-inch isohyetals drawn on maps, scale 1:500,000, and areas planimetered] - 

Basin 
Area in 
square 
miles . 

I 

Precipita- 
tion in 

3ile-inches 

74, 023 
60,108 
24,237 
77,367 
22, o w  
13,405 
83,760 
13,074 
4,538 

35,432 
74,404 
23,315 
45,703 
60, 070 
02,402 
M),020 

100,345 
303,781 

20,583 

300,601 

2,284,708 

17,700 

207,370 
440,600 

-- 

Precipita- 
tion 

weighted 
average 

6.38 
8.10 
7.75 
0.02 
0.07 

11.17 
0.81 

0. 01 

11.44 
13.28 
12.57 
11.32 
13.35 
17.87 
18.41 
0.28 

14.87 

14.05 
11.05 
13.70 

7.70 

8. 20 

20. 38 

11.20 

‘Inrluding direct drainage into the Oliio River and minor tributaries not listed above. 

b The daily precipitation during the entire period has 
This 

“s.obtaiiied by plotting daily precipitation for about 275 
8tatlons a t  which rainfall is measured in the morning. 
‘he average precipitation for the subbasins was obtained 
by using the aritlimetic means of tliese stations. For 
sevQal days, on which inconsequential amounts occurred, 

Figures 13 and 14 show the 
[lVerage daily rainfall depth over each subbasin and the 
5ta@3 hydrograph for tlie most downstream river gaging 

In practically all of the subbasins, except the Cumber- 3! and Tennessee, the hydrographs show severa! minor 
se5 .during the first half of the flood period, wlth the 

’~Qc?pal rise occurring during the latter half. Although 
khe.rlses in the first half were quite well defmed, rains 
@@nning about January 14 were so closely grouped as 

to ?n&e it difficult to distinguish rises resulting from 
3dlVidual storms after that date There were two prin- 
$pal rises on the Cumberland and Tennessee Rivers, the Pt as the result of the rains on the last few days of 
bFmber  and the first 2 days of January, and the second 

a result of the closely grouped downpours beginning 
$out January 10 or 11 . Except for the upper Tennessee, 

@.rise during the latter half was the greatest in all sub- 
baslQS of the Ohio This is illustrated by comparing tlie 
h’drO,faph a t  Bridgeport, Ala., with other hydrographs 
ahown in figures 13 and 14. 

The.entire rainfall period has been divided into thee  
aubperlods and the isohyetal maps (figs. 5-7) show the 

Period conforms to the three separate phases of 

computed as average depth for each subbasin. 

Computations were made. 

in each particular subbasin. 

total sto-Precipitation for each period. This division of the 

the flood. The first represents the actual beginning of the 
flood, with heavy rains falling principally over the water- 
sheds of the three largest tributaries of the Ohio River 
(the Wabash, Cumberland, and Tennessee) a t  a time 
when they, as well as the Ohio proper, were at  low stage. 
These rains resulted in sharp rises on the lower Ohio and 
tributaries. The rains of the second storm period caused 
the gradual filling of the lower Ohio River storage so that 
by the end of this period the river was above flood stage 
from the mouth to Evansville. The final period was 
comprised of a series of heavy, and almost continuous, 
rains centered almost directly over the Ohio Valley and 
these rains were the immediate cause of the record-break- 
ing Aood to follow. 

Precipitation, December 25-31 .-Two principal storms 
occurred during this period, one on tho 27-25th and the 
other on 30th-31st. Some precipitation occurred on the 
25th and 26th, but only over the extreme northwest 
portion of the basin. In tlie first storm the heaviest rain, 
averaging about 0.9 inch, fell over tlie Tennessee and 
Cumberland Basins. During the second storm the rain- 
fall in the Cumberland and Tennessee averaged slightly 
over 1 inch, while in the Wabash and White Basir,s it  
averaged between 1.50 and 1.75 inches. 

Precipitation, January 1-1 ,$?.-During this period two 
storms took pluce-one on tlie 1st and 2d, the otlier on 
tlie 6-10th. In  the first storm exceptionally heavy down- 
pours occurred south of the Obi0 River. More than 4 
inclies of rain fell in portions of the Tennessee and Cum- 
berland Basins with an average depth of approximately 
2.50 inches. Other basins receiving an average of more 
than 1 inch were the Rentucliy, Big Sandy, and Kanawha. 

The heaviest rains in the second storm were centered 
over the northern and central portions of the Ohio Basin, 
and practically all of the subbasins received over an inch 
of precipitation. At the end of the period the Licking, 
Green, and Wabash Rivers were in flood, as well as the 
lower Ohio from tlie inouth to Evansville. 

Precipitation, January 13-25.-During the third and 
final phase of the storm period, January 13-25 jsee fig. 7), 
rainfall was excessive and aamost continuous 111 much of 
the Ohio Basin. A zone about 700 miles long and 100 to 
200 miles wide, exte?ding €Tom Arlcaysas northeastward 
to south-central Ohio, received 10 inches or more of 
precipitation. From Cincmnati to Louisville the axis of 
the zone closely follqwed the Ohio River, and froiii Louis- 
ville to the mouth It 1ay.a short distance to the south. 
The area of greatest precipitation was centered over tlie 
lower Tennessee just south of tlie Ihntuclry-Tennessee 
border. The greatest amounts recorded during tlie period 
were 21.2 inches at  Dover, Tenn., and 20.6 inches at  
McEenzie, Tenn. The intensity and amount of rainfall 
decreased rapidly as the northern and southern boundaries 
of the Ohio Basin were approached. At Ashwood, Tenn., 
only about 75 miles southeast of Dover, as little as 5.9 
inches were recorded. 

There were t.liree well defined rainfall periods in the final 
pliase of this storm, and a notable feature is that only on 
the 16tli, 19th, and a portion of the 23d was the rainfall 
not excessive over the Ohio River and the lower portions 
of its tributary streams. Run-off from these excessive 
rains produced heavy tributary discharge throughout the 
greater length of the Oliio River, which was already above 
flood stage in tlie lower portion and bankful or nearly 
full in the upper portion, and resulted in the unusually 
high stages in all but the extreme upper reach. 

In the first storm, 13-14th, rain fell north of the Ohio 
River on the 13th and then slowly spread SouthWard on 
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FIOUBE 13.-Average daily preclpitntion nnd stage hydrographs for subbasins of Ohio River drainnga. 
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FIQURE 14.-Average daily preoipitatlon and stage hydrographs for subbwins of Ohio River drainage. 
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the 14th. The heaviest amounts were recorded over the 
White and Miami Basins, with an average of more than 
3 inches, and over the Wabash Basin, with more than 2 
inches. 

The second storm, 17-18th, was centered slightly south 
of the lower and middle Ohio River, then moved to the 
extreme southeastern portion of the basin on the 19th. 
Average rainfall in this storm exceeded 1 inch in all sub- 
basins with the exception of the Beaver, Muskingum, and 
Wabash (excluding the White). Greatest amounts were 
recorded in the Green and the Cumberland, with an 
average of 3 inches. 

In the third storm, 20-25th, excessive rainfall occurred 
every day, and the heaviest daily amounts recorded were 
located almost exactly over the lower half of the Ohio 
proper. The total rainfall during this period is shown in 
figure 9. The subbasin averages are as follows: Green, 
about 9.5 inches, and Kentucky, Cumberland, and Licking 
about 6.5 inches. 

FACTORS CONTRIBUTING TO THE PROPAGATION O F  FLOODS 
I N  THE OHIO RIVER 

The primary reason for frequent and extended floods in 
the Ohio Basin is given by Henry as the “accident of 
geographic location with respect to the meteorological 
conditions whlch dominate the weather of the interior 
of the continent.” Its location is such that practically 
all of its area lies within a belt of frequent and prolonged 
periods of copious rains which, particularly in the winter 
and spring, extends from Texas to New England directly 
over the longer axis of the basin. 

Condensation occurs whenever humid air undergoes 
cooling sufficient ;to effect a reduction of its temperature 
to the dew point, 1. e., the temperature at which the water 
vapor, mixed wlth the air, can no longer all exist in the 
vapor state and some of it appears in the form of clouds. 
Continued cooling of the air usually results in precipitation. 

A cooling such as thls may be brought about by a lifting 
of the air, which causes it to expand because of the de- 
crease in pressure with the increase in elevation; ?s the 
air expands, it  performs work, thereby transforming a 
portion of its heat into mechanical energy. 

Lifting of the air may be caused by (1)  changes in 
elevation of the land surface; (2) displacement upward 
over a colder, denser air mass; (3) irisolational heating, 
causing instability and convection, and (4) convergence. 

Flood-producing rains over the Ohio Basin are caused 
almost entirely by (2) the physical interaction between air 
masses. Two air masses of contrasting temperature do 
not readily mix, but, when they meet, must pass one oyer 
the other. The air of the colder mass, because of its 
greater density, is continually seeking a lower level, thereby 
displacing the lighter air of the warmer mass, which in 
turn 1s forced to rise over the colder air. 

The line of contact between two contrasting air masses 
is called the line of discontinuity, or “front.” When the 
warm air mass is advancing over territory formerly oc- 
cupied by the colder air, the line of discontinuity is called 
a “warm front,’’ and when the cold air mass is the aggres- 
sor, it is termed a “cold front.” The line of discontinuity, 
or ‘(front,” is never vertical. A cross-section of the zone 
of frontal action between the air masses shows that the 
air of the colder mass assumes ;the form of a wedge, sloping 
upward and away from its points of surface contact with 
the warmer air. The slope of the upper surface of the 

4 Bulletin Z, Weather Bureau, 1913, previously cited, P. 3. 

cold air mass is usually about 1 or 2 percent and it 
along this slope that the warm air is lifted. 

It is at or near this line of contact between air m 
that the greatest amount of precipitation over the 
Basin occurs, particularly during the winter and s 
months, when the cold air masses are more 
causing greater physical action to take place 
the greater differences in temperature. No 
air masses move in a general west-to-east dir 
the continent, with the boundaries, or lines 
between the air masses, moving in the same ge 
direction and causing the rainfall to be distributed 01: 
wide areas. 

The movement o€ the air masses depends basically 
the general circulation of the atmosphere, and changes 
their movement are influenced to  great extent by the 
changes in the magnitude and dlstrlbution of barome?” 

fargely the climate of the eastern portion of the Unite 
States.6 NormFlly, during the winter and spring m0nt1~’~ 
an area of sempermanent, hgli barometric pressure, Of 
anticyclone, is centered over the region of the 
With this pressure distribution the atmospheric 
tion is such that large quantities of warm, mol 
(Tropical Atlantic) air are transported from the Sarg 
and Caribbean Seas northward over the western N 
Atlantic Ocean. Cold, dry Pc (Polar Continental) 
masses, accompanied by high pressure, moving south. Of 
ward and southeastward from the northern region n 
North America over the eastern portion of the Unite 
States, will usually interact with the TA air in the 
of the Gulf of Mexico or over the Atlantic Ocean. 

It sometimes happens that, with an increase in pressub llJ 
at Bermuda, through the intensification or change 
position of the Azores HIGH, there is a corresponding Ship 
westward of the trajectories of the air masses. As long d3 
as this pressure distribution persists there is a stea 
stream of TA air into eastern United States. This 
is directed northward over the lower Mississippi 
and then northeastward over the Ohio Valley, follow$’ 
the clockwise circulation associated with anticyc1oI’”’ b 

The eastward movement of Pc air masses is blocked 
the steady stream of TA air; and the line of contact Ob10 be 
tween the air masses over the longer axis of the 
Basin oscillates, moving slightly southward and nort! 
ward, depending upon the relative intensities of the big 
pressure accompanying the Pc air mass and the pressure d 
in the vicinity of Bermuda. This relatively station to 
discontinuity. causes great quantities of precipitation 
be released withm a relatively small area instead of bigg 
spread out evenly over the continent, as would be 
case in normally-moving circulation systems. 

ressure over the North Atlantic Ocean, thus affectfl I 

. 

METEOROLOGY O F  JANUARY 1937 STORMS 

The distribution of pressure was abnormal over 
of the Northern Hemisphere during the period Deca$ 
ber 21, 1936, to January 25, 1937, with an increasO @*’ 
pressure and a westward extension of the Azores cop# 

ditions of the United States, is illustrated in figure d 
which shows the normal January sea-level pressurOa!$ 
the average during January 1937 over North Am 
and adiacent waters.s I ,a 

This distribution, insofar as it affected the weather 151 

09’ 
W. J. Humphreys. Why Some Winters are Warm and Others Cold in the Brts. ol, 

United States. MONTHLY WEATHER REVIEW, vol. 42, 1914, pp. 672676 and oh’ q 
Weather on the Atlantic and Paciflc Oceans, MONTHLY WEATHER REV1fiq’ 

05, January 1037, pp. 32-34. 
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December 25 to 
uda was 30.37 

ive. Under normal 
itch Harbor is 0.45 

essure feature over the United 

fact that vegetation in the Southeastern States near the 
end of January had advanced, in many cases, a month 
ahead of normal. Early fruit trees had begun to bloom 
as far north as southern South Carolma. Severe freezes 
occurred in the Pacific Coast States and were es ecially 

The mean temperature for California during January was 
4.8’ lower than the previous coldest January of record, 
in 1917. 

A heavy snow mantle covered the North Central States 
(see figt4) and served to maintain the stability of the polnr 
air masses as they advanced to meet the warm air masses 
moving northward over the Ohio Valley. Thus, a line 
of contact was established between two air masses .of 
greatly contrasting temperatures over the Ohio Basm 
The northward flow of tropical air a t  the surface was 
forced aloft as the “front” was encountered. As the moist 
TA air rose over the polar air mass, the heaviest preci ita- 

surfaoe front, extending sometimes as much as 100 to 300 
miles. The surface front was usually situated south of the 
Ohio River, and for this reason most of the moisture was 
precipitated over the Ohio watershed. 

Precipitation did not occur everywhere simultaneously 
along the front, nor was it of equal intensity at all points. 
The idea of a single storm center mqving across the coun- 
try must also give .way here to a series of storm centers. or 
“waves” moving 111 the same general easterly direction 
along the front. For instance, rain began at Memphis 
about 7 p. m.? January 16, and at  Pittsburgh about 8 a. m. 
of the following day, an interval of 13 hours. Also, on 
January 23 rain began a t  Memphis about 5 p. m., and at 
Pittsburgh about 8 a. m. of January 24, 15 hours later. 
These storm centers were more or less independent but a t  
times followed one another so closely that it is difficult to 
distinguish one from the other. 

These storm centers are produced by wave action 
or oscillatory movements along the boundary between 
air masses. It is apparent that, when these waves are 
fairly well developed, the greater rate of rise of the 
TA air associated with these disturbances is suflicient 
normally to produce an increase in the intensity of 

damaging to citrus fruits and truck in southern Ca E fornia. 

tion occurred some distance beyond, or northwest, o H the 

precipitation. 
Synopsis of weather maps, January 2’0-26, 1$37.’-The 

syno tic situation which produced heavy flood rains in 
the 8hio drainage area between December 25. 1936. and ~- - 

January 25, 1935, is best typified by the seriesof weather 
maps from January 20-25, inclusive, when the most in- 
tense rainfall occuryed. (See figs. 9 and 17-22.) 

During this entlre period a steep pressure gradient, 
producing squtherly winds, prevailed over the easteFn 
Gulf of Mexicq and caused a continuous inflow of mpist 
tropical-Atlantic (TA) air over the southeastern United 
States. Central and northeastern sections of the country 
were covered by a series of outbreaks of relatively fresh 
polar air, mostly of continental origk. The polar “front” 
between these sharply contrasting air masses underwent 
series of northward and southward movements at various 
points, by! its main pivot point was relatively stationary 
111 the vicinity of northern Alabama, whero usually the 
northward flow of TA aw a t  the surface was forced aloft. 
Assurmng that the anticyclonic trajectory continues as 
the Tq au rises, it is not surprising that most of the re- 
cipitabon was directed northeastward over the &!hi0 
River. 

1 From notes prepared by A. K. Showslter. U. S. Weather Bureau, WaSll~Wton~ 
D. 0. 
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-~ 
FIGURE 15.-Isobars for January 1937. 

FI~IJBE 16.-Departure (OF,) of the mean temperature from the normal, January 1937. 
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FIQURE 18.-Weather map, 7:30 a.m., Jauuaq 21,193i. 

, .".. -. .. ~ . . _  .. . . 



FIGWE Ig.--TVeather map, 7:30 a. m., January 22,1937. 



FIGURE ZQ.-'Xeather map, 7.30 a. m., Januars %, 1937. 
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FIGURE ZL-Weather map, 7:30 a. m., January 21,1937. 
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rmuda occurred after 

,"X%,ntic HIGH was located southeast of its 

""&lJ' B'JQhreys Why some Winters are Warm and Others Cold in the Eastern 
'%a. Monthly Weather Review, vol. 42, 1914, pp. 872476 (see charts) , 

January and February 1882, February 1884, January and 
March 1913, January 1937, and others. 

Three flood-producing storms, occupying quite different 
positions over tthe Ohio Valley, have been selected and 
are shown in figure 23. 

Of these storms, that of March 23-27, 1913 (A) occu- 
pies the most northerly position of the three storms. 
This storm is one of the greatest of record in eastern 
United States, both in rainfall of high intensity and corre- 
sponding area covered, The greater part of the precipi- 
tation- occurred within a 3-day period. 

As a result of this storm, all previous high stages of 
record were exceeded in the Beaver, Mahoning, Mus- 

----- Boundary Oh/o Bash - /sohyefa/ h e  
&ea ff- Mar 23-2Z /SI3 
&ea B- Jan. 20-24 /937 
ana C- Jan. / - 3 4  1882 
figures show ynwfesf prec@/Yafion 
f o ,  nearem' whole hch. 

F~QURE 23.-Storm rainfall areas in Ohio River Basin. 

kingum, Scioto, Olentangy, Little Miami, Miami, White 
of Indiana, and Wabash Rivers. The discharges from 
these northern tributary streams caused the highest 
stages of record up to that time on the Ohio between New 
Martinsville, W. Va., and Cincinnati, Ohio, as well as a t  
Madison, Ind. At other points on the river the record 
1884 stage was not reached. Tributaries from the south 
were not seriously affected. 

The precipitation area for January lE&2 (C) is located 
in the other extreme position, centemg over the southern 
portion of the Ohio Basin. The precipitation for the 
entire month is used because the scarci!y of rainfall re- 
ports makes it difficult to locate the mdividual storm 
areas. The rainfall was particularly heavy in the Ten- 
nessee and Cumberland Basins. The Cumberland reached 
a crest stage of 55.1 feet a t  Nashville, Tenn., and the 
Tennessee crested at Johnsonville, Tenn., a t  43.8 feet. 

The storm area of January 20-25, 1937 (B), occu 10s a 
central position over the Ohio Basin. It would be dikcult 
to superim ose a storm in a more critical position than 

produce a great flood. It followed generally heavy rams 
that actu af ly taken by the storm of January 1937 ,to 
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over the entire basin, and was appropriately timed, as 
well as ideally situated, to produce the maximum flood of 
record. 

The major axes of the three storms lie in quite different 
positions but are practically parallel. This is further 
illustrated in figure 24 in which the major axes of a number 
of storms of this type are shown. 

The axes of the storms werf obtained from the rainfa11 
charts prepared by the Miaml Conservancy D i s t r i ~ t , ~  ex- 
cept in the case of the January 1882 and 1937 storms. 
The storms of October 4-6, 1910, and November 17-21, 
1906, are included because !hey have characteristics 
similar to the winter and spring storms which produce 
Ohio River floods. 

Y 
- - - - - - 

An interesting relation between the positions of the 
storm axes and the positive departures from normal pres- 
sure at Bermuda, during the period of the storms, is shown 
in the following table. The greatest departure from 
normal occurred during the March 1913 storm whose axis 
occupies the most northerly position over the Ohio Basin. 
The January 1882 storm, located €arthest south, has the 
smallest departure from normal. The storms are arranged 
in the order of their positions from north to south in the 
table and a corresponding decrease in the magnitude of 
the departures occurs in that same order with a surprising 
consistency. 

The definite p.arallelism of the storm axes (fig. 24) 
indicates that tlus is a regional characteris tic of storms 
of this type. This fact seems to preclude any justifica- 
tion, in transposing such storms, for changing the direction 
of the axes. It is noted that the 1937 storm occupies the 
most critical position relative to a north and south 
displacement. Therefore, the only remaining possibility 
for a more critical storm. position would be to  move the 
area of the hcaviest precipitution northeastward, thereby 
placing more of that area directly over the Ohio Basin. 

a Miami Conservancy District, Dayton, Ohio, Storm Rainfall of Easrern United 
States, Technical Report, part V (rovised) 1036. 

Transposition in this direction, however, appears to be 
definitely limited by the Bermuda HIGH to the west@ 
slope of the Appalachian Mountains. 

Average pressure at Bermuda with departure f r o m  normal during 
period of Ohio Valley storms 

I 

The 1913 storm is centered farther east, as well as farthe' 
north, than any of the other storms considered, 
joining the centers of the storms is roughly parallel to 
the Appalachian Mountains. 

A lip0 ' 

t CREST STAGES IN THE 1937 FLOOD lo 

The Ohio River flood of 1937 was by far the great$ 
flood of record in the greater length of that river and 

Comppr/jon of cresl xbqes don9 Ohio R/ver in flood of /937 rvi/h fie 
prewous byhesf xbyes of record .. 1 

B/m& Urra - Heyh/ o f  prevmus hyhvhcst .r/orpv of record obnve flood Sfof' 
Shoded Rreu - Heyhf of 037 cTRJ/1s ohove f/ood shp 

i o  
FIGURE 25.-comparison of crest stages in the Ohio and lower Mississippi nivors 

flood of 1037, with previous highest stages of record. 

$5 considerable portion of the lower Mississippi. Fig@ i 
compares crest stages along the Ohio and lower Mississl$ 
Rivers in the flood of 1037 with the previous hig:orl. 
stages of rccord. The crest of the 1937 iiood wn:S ,t 
siderably under the 1936 record stages of 46.0 leet 85, 

"01, 
l o  An carlior report on the 1037 floods appears in Monthly Weather Review* 

1 ) ~ .  71-86. 
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50.9 
50.6 
49.1 
54.1 
57. 7 
59.4 
64. 1 
70.6 
72.8 
74.3 
79.4 
79.8 
79.3 
78.6 
77.4 
75.7 
73.5 
70.8 
67.2 
62.6 
56.4 
.- -_ - -  

and 55.2 feet at Wheeling, W. Va At Parkers- 
and Point Pleasant, W. Va., the record stages of the 

‘Qch 1913 flood also were unsurpassed in 1937, but to a 
lesser degree. However, from slightly below Point 
’leasant to a point in the lower Mississippi slightly below '@lens, Ark., and a t  Natchez, Miss., all previous records 

exceeded; Cincinnati, by 8.9 feet; Louisville, 10.4 feet; 
Evansville, 5.4 feet; Cairo, 3.1 feet, and Memphis, 3.? feet. 

Bourly stage readings were made under supervision of 
the Cm%.mati Weather Bureau Office from January 15 to 

1 2  
_.- 

51.0 
50.5 
49.1 
54.3 
57.8 
59.5 
64.3 
70.8 
72.8 
74.5 
79.5 
79.8 
79.3 
78.5 
77.3 
75.5 
73.4 
70.6 
67.1 
62.3 
56.2 __---  

1 

1 
1087 

‘60. 15 
16 
17 
18 
I9 
20 
21 
22 
23 
24 
25 
26 
27 
28 
2a 
30 

@Bb. 3i 
2 
3 
4 
5 
1 

February 5 and are presented in table 10. The greatest 
24-hour (midnight to midnight) rises,. 6.4 and 6.3 feet, 
occurred on January 18 and 21, respectively. Dur@g the 
afternoon of January 21, the river passed 71.1 feet, the 
highest known stage up to that time. After passing this 
record height, the river rose 5.1 feet on January 22; 0.9 
foot, January 23; 4.4 feet, January 24, and 2.6 feet, Janu- 
ary 25. These rates of rise a t  unprecedented stages show 
that an enormous volume of water passed down the Ohio 
during the critical period of the great flood. 

TABLE lO.-HourZy river stages at West End power plant,l Cincinnati, Ohio 

A. m. 

I I I I I I I 

iL1evation of zero of gage 428.80 feet above mean sea level. 
a Orat 79.99 at 4 a. m., Jin. 26. 

11 - 
50.7 
50.8 
49.2 
53.5 
57.5 
59.2 
63.6 
70.2 
72.8 
73.9 
79.2 
79.8 
79.4 
78.6 
77.5 
75.8 
73.7 
71.0 
67.5 
63.0 
57.0 

, - - - - -, 
- 

river stages during January and February at 
8tatlons in the Ohio and lower Mississippi Basins are 
Presented in tables 11 and 12 The stage hydrographs & selected points along the Ohio and lower Mississippi 

lve& are shown in figure 26. 
The January 1937 flood was entirely a “down river” 

‘Ood, 8s illustrated in figure 27. The highest stages of 
on the Licking and Kentucky Rivers occurred in 

lower reaches, while floods were not experienced in 
e portions. Although the Green and Cumberland 

Ri,erS Were above flood stage at all points,, previous 
:!Ords were exceeded only in the lower portions. The 
nbutaries of the Ohio River in West Virgmia and extreme eastern Kentucky were not in flood, except in the extreme 

k e r  reaches where flood stage was only slightly exceeded. 
A’ Tennessee River did not reach flood stage abpve 

attanooga, Tenn., and, although high stages prevaded 
In the lower portion of the basin, no records were broken 

t near the mouth, due to backwater from the Ohio 
‘lvz. The northern tributaries of the Ohio River were 
generab higher in their lower reaches. 
b]:he concentration of the heavy and excessive rains 
!h g the entire length of the Ohio River channel during 
he latter portion of the period resulted in the river reach- 

crest almost simultaneously along the greater part 
3 its length. Thus, the crest occurred a t .  Pittsburgh, 
&nd JFnuary 26; a t  Cincinnati,‘ 4 a. m., January 26, 

at h n t  Pleasant, almost midway between these two 
at  8 a. m.,. January 27, the same t h e  the crest 

OCzhed a t  Louisvllle, Ky. (See fig. 28.) 
th CPntrast, the March 1936 flood, which originated in P” tributaries of the upper Ohio, roduced a crest at 
&‘b%h on March 18; Point Peasant, lp March 22; 

‘ua t i ,  March 28; and Louisville, March 29-30. 

Noon 
- 
50.8 
50.7 
49.2 
53.9 
57. 6 
59.3 
63.8 
70.4 
72.8 
74.1 
79.3 
79.8 
79.4 
78.6 
77.4 
75.8 
73.6 
70.9 
67.4 
62.8 
56.6 

- 

3 
- 
51.1 
50.4 
49.1 
54.5 
57.8 
59.6 
64.5 
71.0 
72.8 
74.6 
79.6 
79.8 
79.3 
78.5 

75.5 
73.4 
70.4 
67.0 
62.2 
56.0 

77.2 

- 
4 - 

51.2 
50.2 
40.1 
54.8 
57.9 
59.8 
G4.7 
71.2 
72.8 
74.9 
79.6 
79.8 
79.2 
78.4 
77. 1 
75.4 
73.2 
70.3 
66.8 
62.0 
55.7 ---_ 
- 

5 
- 
51.3 
50.0 
49.1 
55.0 
68.0 
59.9 
64.9 
71.3 
72.8 
75.2 
79.7 
79.8 
79.2 
78.4 
77.1 
75.3 
73.1 
70.2 
66.6 
61.8 
55.4 .----. 
- 

P. m. 
- 
6 
- 
61.3 
49.9 
49.1 
55.2 
58.0 
60.0 
65.1 
71.5 
72.9 
75.5 
79.7 
79.8 
79.2 
78.4 
77.0 
75.2 
73.0 
70.1 
66.5 
61.5 
55.2 - -__  
- 

7 
- 
51.4 
49.8 
49.1 
55.4 
58.1 
60.1 
65.4 
71.6 
72.9 
75.9 
79.8 
79.7 
79.2 
78.4 
76. 9 
75.2 
72.8 
70.0 
66. 3 
61.3 
64.9 

- 

- 
8 
- 
51.4 
49.8 
49.2 
55.6 
58.2 
60.2 
65.7 
71.7 
72.9 
76.2 
79.8 
79.7 
79.1 
78.3 
76.9 
75.1 
72.8 
69.9 
66.0 
61.2 
54. 6 
.---_ 
- 

- 
9 
- 
61.5 
49.7 
49.3 
55.7 
58.2 
Bo. 3 
66.1 
71.8 
73.0 
76.5 
79.9 
79.7 
79.1 
78.3 
76.9 
75.0 
72.7 
69.8 
65.9 
61.0 
54.3 

- 

- 
10 
- 
51.5 
49.7 
49.5 
55.9 
58.3 
60. 4 
66.4 
71.9 
73.0 
76.8 
79.9 
79.7 
79.1 
78.2 
76.8 
74.9 
72.6 
69.6 
65.8 
60.8 
54.0 

- 

- 
11 

51.6 
49. 6 
49.7 
56.1 
58.3 
60.5 
66.7 
72.0 
73.0 
77.1 
79.9 
79.7 
79.1 
78.2 
76.8 
74.8 
72.5 
69.5 
65.6 
60.4 
53.7 

- 

- 
12mt. 

61.6 
49.6 
49.9 
56.3 
58.4 
60.7 
67.0 
72.1 
73.0 
77.4 
80.0 
79.6 
79.1 
78.2 
78.7 
74.8 
72.4 
69.4 
65.4 
60.0 
63.4 

._____- - 

A noticeable progression of the crest did not occur in the 
1937 flood above Dam No. 44, some distance downstream 
from Louisville. The crest traveled from Dam No. 44 
at 7 a. m., January 27, to Cairo, Ill., a t  8 a. m., February 
3, a distance of 316 miles in 169 hours. From Cairo the 
flood crest moved down the Mississippi River at a rather 
uniform rate, reaching Memphis, a distance of 227 miles, 
on February 10; Vicksburg Miss., a distance of 602 miles, 
February 21, and New Orieans, a dlstance of 966 miles, 
on February 28. 

Table 13 presents a record of flood-crest stages and times 
of occurrence at selected stations on the Oh10 and lower 
Mississippi Rivers and principal tributaries, and a com- 
parison of the flood heights in 1937 with those of the 
previous highest of record. 

THE EXTENT OF FLOOD LOSS AND DAMAGE 

The results of a comprehensive survey by the Corps of 
Engineers, United States Army, of the tangible loss and 
damage, caused by the flood, are shown in the table below. 
The total, $417,685,557, does not include losses of an in- 
tangible nature or expenditures by Government and other 
agencies for flood protection and relief. 
OHIO RIVICI~ BASIN: 

Illinois _ _ _ _ _ _  $17, 400, 000 West Virginia _ _ _ _  $21, 000, 000 
Indiana _ _ _ _ _  55,000,000 Kentucky _ _ _ _ _ _ _  2 1 9 , 8 0 0 , o ~ ~  
Ohio _ _ _ _ - _ _ _  88,300,000 Tennessee _ _ _ _ _ _ _  5 , 0 ~ ~ ~ ~ ~ ~  
Pennsylvania. 4, 700, 000 

TOtfkl_______ 411, 2001 000 
Mississippi River and tributariqq below Cairo, Ill--- - --- 6, 485, 557 

Graiid total- - - _ _ _  - _ _ _  - - ._ _ -  - - - - - - - - - - $417,~35- 557 
1 Including $192,000 in Louisiana, principally livestock. 
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TABLE 11.-Daily river gage readings ( in feet and tenths) during Januarg / 

I I I  January 
Station River 
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February 1937 at river stations in the watershed of the Ohio Basin 
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I 

January 

1 1 2  1 3  1 4  1 5  I G 1 7  1 8  1 0  ~ 1 0 ( 1 1 ) 1 2 ) 1 3 ~ 1 4 / ~ 6  

Station River Flood I 

---.__--- ---________-- 1 

stage 
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FebFuary 19S7 at river stations in the watershed of the Ohio Basin-Continued 
I 

- 
Dato 

Feb. 1Q 
Jan. 3 

Do. 
Do. 
Do. 
Do. 

Feb. Q 
Jsn. 4 

Do. 
Do. 
DO. 
Do. 
Do. 

Jan. 5 
Do. 
Do. 

Do. 
Do. 

an. G 
an. 26 
an. 4 
an. 27 
Do. 

sn. 25 
an. 26 
Do. 
Do. 
Do. 
Do. 
Do. 
DO. 

ran. 27 
Do. 
DO. 
DO. 
DO. 
DO. 
DO. 
Do. 
Do. 
Do. 
Do. 

Jan. 26 
DO. 
DO. 

Jan. 25 
Jan. 26 

DO. 
Jan. 27 

Do. 
Do. 

Jan. 28 
Jan. 29 
Jan. 31 

Do. 
Feb. 1 

Do. 
Feb. 2 

Do. 
Do. 
Do. 
Do. 
DO. 

~ Feb. 3 



42 

Station 
January 

17 118 1 1 9  1 2 0  121 I 2 2  1 2 3  I 2 4  1 2 6  1 2 6  1 2 7  1 2 8  1 2 9  I 3 0  lq 
-------.---------/ 

Flood 
stage River 
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February . 
1 . 

lo’?’ at selected river stations i n  the watershed of the Mississippi Basin 
i-- I 

__ 

Date 

Jan. 15 
Jan. 16 

Do. 
Jan. 15 
Jan. 28 
Jan. 17 
Jan. 18 
Jan. 23 
Jan. 25 
Fob. 9 
Mar. 6 
Jan. 29 
Feh. 7 
Jan. 27 
Jan. 15 
Jan. 19 
Feb. 6 
Fob. 4 
Feb. 13 
Fob. 2 
Feb. 0 
Feb. 24 
Feb. 25 
Feb. 0 
Feb. 2 
Feb. 10 
Feb. 12 

DO. 
Feb. 1.5 
Feb. 21 

I Do. 

I Feb. 28 
I Feb. 27 
I Fob. 26 
I Feb. 28 
I Mar. 1 
I Mar. 2 
3 Mar. 7 

, Feb. 27 

L- 
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TABLE 13.-Flood crests in Ohio and lower Miss iss ippi  Bas ins  

Feet 
Jan. Z , l O  a. m.... ____________.___ 1,100.0 
Jan. 22,Op.m _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ _  _ _ _ _ _  830.4 
Jan. 20, 8 8. m . . . . . . . . . . . . . . . . . . . . .  1 414.0 
Jan. 25 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  ~ 1: 182.2 
Jan. 25, 5 p. m _ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _  974.3 
Jan. 25, 3 p. m _ _ _ _ _ _ _  ~ _______. _ _ _ _ _  806.3 
Jan. 25, 8 p. m _ _ _ _ _ _ _ _ _  ~ _ _ _ _ _ _ _ _ _ _ _  768.7 
Jan. 25,9 p. m . . . . . . . . . . . . . . . . . . . . .  750.1 
Jan. 25, 11 p. m _ _ _ _ _ _ _ _  ~ ~ _ _ _ _  _ _ _ _ _ _  742.8 
Jan. 21, 8 a. m _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  1 910.6 
Jan. 23, 88. m _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  1:Zel.S 
Jan. 23, late afternoon .______ ~ _ _ _ _ _  1 011.5 
Jan. 11 and 23, 8 a. m-- _ _ _ _ _ _ _ _ _ _ _ _  1: 310.8 
Jan. 10, midnight _________.________ 872.0 
Jan. 11. 8 a. m . . . . . . . . . . . . . . . . . . . . .  754.1 
Jan. 23,9 a. m _ _ _ _ _ _ _ _ _ _ _ _ _ _  ~ _ _ _ _ _ _  800.7 
Ian. 23,1 p. m _ _ _ _ _ _ _ _ _ _ _  ~ _ _ _ _ _ _ _ _ _  807.2 
Jan. 23, noon _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _  783.9 
Jan. 26, 3 p. m _ _ _ _ _ _ _ _ _ _ _ _ _ _  ~ _ _ _ _ _ _  740.2 
Jan. 26, 10 p. m _ _ _ _ _ _ _  ~ _ _ _ _ _ _ _ _ _ _ - _  736.2 
Jan. 25,2 p. m . . . . . . . . . . . . . . . . . . . .  745.0 
Jan. 26,9 p. m . . . . . . . . . . . . . . . . . . . . .  800.0 
Jan.26 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _______..__ 750.8 
Jan. .a, 11 p. m _ _ _ _ _ _ _  ~ _ _ _ _ _ _ _ _ _  _ _  702.9 
Jan. 20, 8 a. m _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  ~ _ _ _ _  071.0 
Jan. 20, midnight _ _ _ _ _ _ _ _  _ _ _  - _ _ _ _ _ _  022.1 
Jan.23,9a.m _ _ _ _ _ _ _ _ _  ~ _ _ _ _ _ _ _  _ _ _ _  722.9 
Jan. 23, 5 p. m _ _ _ _ _ _ _ _ _ _ _ _ _  _ _  _ _ _ _ _  644.5 
Jan.23,Ba. m . . . . . . . . . . . . . . . . . . . . .  638.0 
Jan. 21.. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _____. _ _ _ _  2,013.3 
Ian. 21, 8 a. m _ _ _ _ _ _ _ _ _ _ _ _ _  ~ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _  
Jan. 20, 8 a. m _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ _ _ _  1,950.8 
Jan. 20, 2 p. m ___________________._ _ _ _ _ _ _ _ _ _ _  
Jan. 21, 88 .  m _ _ _ _ _ _ _ _ _ _ _ _  _ _ _ _  _ _ _ _ _  1,602.4 
____do _ _ _ _ _ _ _ _  ~ _ _ _ _ _ _ _ _ _ _  _ _  _ _ _ _ _ _  _ _  1,302.0 
JBn.25,Op.m _.____. _ - _ _ _  689.4 
Jan. 21, 7 a. m _________._ ~ _ _ _ _  .___ 641.9 
Jan. 21, 6 a. m _ _ _ _  _ _ _ _ _ _ _ _ _ _  
Jan.22,7a.m _ _ _ _ _ _ _  _ _  _ _ _ _ _ _ _ _ _ _ _ _  682.5 
Feb .10 , l a .m  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  ~ 051.6 
Jan. 23, 8 a. m _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  020.0 
Feb. 10 ___________- - - - -_ -__________ __-------. 
Feb. 9 _ _ _ _ _  ~ _ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _ _ _  004.3 
Jan. 19,5 p. m . . . . . . . . . . . . . . . . . . . .  597.0 
Jan. 27, 8 a. m . . . . . . . . . . . . . . . . . . . . .  502.2 
Jan. 15, 8 a. m . . . . . . . . . . . . . . . . . . . . .  924.1 
Jan. 23, 8 a. m _______. _ _ _ _ _ _ _ _ _ _ _ _  ~ 905.0 
Jan. 16, 10:30 a. m--- ~ ~ _ _ _ _ _ _ _ _ _ _ _ _  712.3 
Jan.23,Oa.m . . . . . . . . . . . . . . . . . . . .  ~ 021.9 
Jan. 22,O a. m _______.__ ~ _ _ _ _ _ _ _ _ _ _  011.9 
Jan. 22, 8 a. m _ _ _ _ _  ~ _--___.________ _.__ 
Jan. 25, 10 a. m _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _  072.0 
Jan. 23, 2 a. m _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _  552.8 
Jan. 15, 11 p. m . . . . . . . . . . . . . . . . . . . .  804.1 
Jan. 25, 8 a. m _ _ _ _ _ _ - - _ _ _ _ _ _ _ _ _ _ _ - _  890.0 
Jan. 15, 5 a. m . . . . . . . . . . . . . . . . . . . . .  618.5 
Jan. 16, 8 a. m _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _  930.5 
 do _ _ _ _ _  _ _ _ _  - - _ _  _ _ _ _  _ _ _ _  _ _ _ _  _ _ _ _  850.9 
___.do _ _ _ _  - _ _  - _ _  ___. ~ - _ _ _  - - _ _ _ _ _ _  800.3 
Jan. 22, 1 a. m _ _ _ _ _ _ _ _ _  ~ _ _ _ _ _ _ _ _ _ _ _  736.0 
Jan. 22. 3 a. m... _ _ _  - - _ _ _ _  _ _ _ _ _ _ _ _ _  099.0 
Jan. 22, 8 a: m . . . . . . . . . . . . . . . . . . . . .  076.1 
____do _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  642.2 
.__.do _ _ _ _ _ _ _ _  - _ _ _ _  ---- - _ _  - _ _ _  - _ _  _ _  577.3 
ran.25,Sa.m--------------------~ _ _ _ _ _ _ _ _ _ _  
ran. 25,10 p. m _____--_.___________ 7%. 7 
ran. 20, 7 a. m . . . . . . . . . . . . . . . . . . . . .  048.4 
Jan. 23,7:30 a. m _ _ _ - - - _ _ _ _ _ _ _  ~ _ _ _ _  587.4 
ran. 23,11 a. m.. _____.____________ 545.9 
ran. 25,108. m _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ _  509.8 
Jan. 23 _________. ... 1.. . - .. ~. -. 448.7 
Jan. 24 ______________._____--...--- 458.0 
Jan.24, l lp.m ... ._.- _._ _ _ _ _ _  _ _ _ _  432.8 
Jm.30 ,7a .m .... ______._...______ 398.0 
Jan.l.5,lp. . . . . . . . . . . . . . . . . . . . . .  _ _ _ _ _ _ _ _ _ _  
Jan. 10,8a.m. _ _ _ _ _ _ _ _ _ _ _ _  ~ .______ _ _ _ _ _  _ _ _ _ _  
Jan.10,4p.m .................-.. _ _ _ _ _ _ _ _ _ _  
Jan. 17,8 p. m. - ~. -. . . -. . _ _ _  . . _ _  603.1 
Jan. 18, midnight. - - ~. __. __. . . . -. _ _ _ _  _ _ _ _ _ _  
Jan. l6 ,3a.m ... ___..__ _ _ _ _ _ _ _ _ _ _  570.2 
Jan. 25,8 a. m ______...____..______ 497.0 
Jan. 25,118. m _.__.___________. _ _ _  479.4 
Jan. 21,4 D. m --.... ~ ..--.- ~ _ _ _ _ _  ~ 428.1 
Jan. 2r, 3 a. m _._______: _ _ _ _  ~ _ _ _ _ _ _  414.9 
Jan.10,lOp.m .......... _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _  
Jan.10,8a.m _____...__. ~ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _  ~ 

Jan. 17,8 a. m.....-...-.. _ _ _ _ _ _ _ _ _  525.3 
Jan.l8,8a.m .....-. _ _ _ _  ~ _ _ _ _ _ _ _  _ _  499.3 
Jan. l R , 4  p. m . . . . . . . . . . . . . . . . . . . .  467.1 
Jan. 22,4 p. m..... _ _ _ _ _  _ _  _ _ _ _ _ _  _ _  419.2 
Jan. 23, 8 a. m _ _ _ _ _  _ _  _ _ _ _ _ _ _ _ _ _ _ _ _ _  398.6 
Jan. 30,4p. m _ _ _ _  ~ _ _ _ _ _ _ _ _ _  377.6 
Jan.2,7p.m _ _ _ _ _ _ _ _ _ _ _  _ _  _ _ _ _ _ _ _ _  1,119.3 
Jan. 3,8 a.m. ____________.__: _ _ _ _ _  069.4 
..-.do - - - _ _ _ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _  _ _ _ _ _ _ _  914.0 
-.--do _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  639.9 
Jan. 24,8 a. m. . . . . . . . . . . . . . . . . . . . .  543.1 

- 
Prior to 1937 - 

Eighest Date I- 

6 
18 
34 
64 
28 
47 
33 
54 
4s 
61 
24 
29 
9 

29 
40 
24 
23 
30 
30 
21 
21 
17 
20 
41 
11 
50 
22 
23 
3 

50 
15 
12 
30 
29 
9 

48 
21 
30 
39 
29 
12 
20 
20 
50 
21 
23 
19 
23 
20 
14 
44 
14 
14 
14 
27 
12 
31 
20 

51 
13 
20 
38 
38 
20 
23 
26 
29 
14 
14 
10 
29 
2 

13 
20 
19 
23 
IO 
38 
20 
63 
3 
!a 
28 
!29 
62 
33 

:i 

DiS- 
tanca 
above 
mouth 

- 

- 

Flood 
stage 

- 
Feet 

15 
10 

12 
17 
20 
24 
24 
25 
15 
20 
20 
14 
13 
20 
22 
25 
30 
30 

15 
10 
11 
25 
22 
36 
23 
20 
17 
23 
18 
15 
14 
11 
14 
18 
25 
43 
42 
20 
25 
38 
36 
40 
45 
11 
10 
22 
16 
17 
20 
25 
28 
13 
11 
20 
12 
17 
27 
21 
22 
10 
15 
17 
20 
28 
30 
30 
30 
31 
20 
28 
33 
34 
8 

14 
12 
18 
12 
14 
10 
26 
10 
16 
10 
17 
11 
10 
14 
14 
19 
16 
20 
30 
19 
50 

._---- 

2a 

m 

Miles 
1.5 

27 
259 
192 
120 
85 
30.0 
24.1 
14.7 

Station kiver 

__-_--- 
19 

124.2 
101.6 
84.8 
41.6 
14.0 
4.0 
23 
0.2 

76.8 
48.2 
0.2 

103.0 
48.0 
31.0 
71 
42 

194 
145 
96 
83 
63.2 
95.0 
82.8 
54.0 
81.4 
28.8 
57.3 
88.5 
38.5 
20.0 

190.2 
172.2 
131.9 
70.4 

40 
172 
51.2 
29.2 
23.0 
27 

134.8 
122.1 
104.6 
84.5 
68.0 
01.3 
63.0 
36.3 
96 0 

249.3 
170.3 
117.0 
05.0 
29.5 

180.0 
149.6 
02.8 

242.6 
215.1 
185.3 
79.2 
32.6 

79.2 
50.0 
47.8 
18.9 

421.8 
343.2 
301.4 
200.5 
204.4 
117.2 
83.9 
44.0 
8.2 

90.3 
592.7 
518.4 
383.1 

m. i 

____--_- 

107.7 

Length 
of record 

Date 

I 

sea level 
elevation 

of 1937 
crest 

'ear8 
47 
22 
20 
52 
32 
52 
64 
.lo 

2 

Feet 
12.0 
11.0 
11.4 
11.2 
18.0 
21.2 
34.2 
31.0 
32.8 
10.1 
14.7 
15.9 
9.4 

11.9 
13.4 
21.8 
21.6 
30.9 
30.0 
17.0 
13.8 
20.0 
23.3 
37.0 

8 30.0 
55.0 
25. 1 
22.8 
22.4 
10.0 
11.0 
8.9 
6.9 

10.4 
11.0 
12.8 
19.0 
26.7 
34.0 
12.5 
16.3 
21.0 
30.3 
30.3 
45.4 
13.9 
13.3 
12.3 
27.9 
24.8 
20.0 
20.2 
41.4 
17.5 
14.1 
22.8 
11.8 
12.9 
13.6 
14.0 
20.0 
IO. 7 
17.5 

13.0 
20.0 
21.2 
30.0 
42.2 
47.0 
40. 7 
54.7 
59.0 
54.4 
18.0 
18.8 
16.8 
30.2 
20.8 
19.6 
25.0 
37.2 
28.1 
31.6 
14.9 
15. 1 
21.2 
25.3 
21.3 
22.8 
27.0 
24.4 
26.0 
22.0 
22.2 
54.3 
635.0 

17. a 

Feet 
30.2 
32.9 

119.4 * 17.4 
20.0 

8 28.4 

43.0 45.7 
45.2 

Msr 17,@' 
Mar' 18 1Q3' 
June' 1: leee 
Mar - 18' 
Feb ' Z i  19'' 
M&. 17: 1s' 
Mar. DO. 18, 1Q3' 

DO. 

Highest 

1937 I Mean 

1 Seventy-fifth meridian time used throughout. 
1 Obtained from high-water mark and considered to be reliable. 
J Estimated. 
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TABLE 13.-Flood crests i n  Ohio and lower Mississippi Basins-Continued 

1937 

Date 
Station 

Mean 
sea leve 
elevatio 

of 1937 . crest 

Length 
River of recorc 

Years 
52 
03 
38 
19 
31 
27 
37 
36 
17 
34 
3 

32 
33 
53 
64 
54 
62 
67 
3 

03 

31 
31 
44 

18 
18 
36 
62 
60 
41 
20 
Bo 
66 
30 
20 
30 
49 
20 
20 
22 
9 

48 
23 
23 

17 
60 
18 
1 3  
16 
11 
79 
23 
12 
21 

66 
05 
14 
11 
9 

14 
14 
46 
16 
13 
13 
12 
03 
13 
13 
70 
79 

46 

46 

9 
14 

23 

10 
30 
44 
37 
16 
14 
33 
33 
33 

m 

- 

Flood 
stage 

- 
Feet 

40 
40 
40 
50 
8 

14 
12 
13 
8 
0 

14 
12 
18 
25 
22 
20 
22 
26 
28 
30 

60 
30 
18 

17 
20 
25 
25 
1R 
33 
39 
31 
26 
20 
36 
46 
30 
40 
45 
44 
43 
40 
M) 
MI 
51 
62 
60 
53 
60 
48 
52 
52 
50 
61 
48 

28 
56 
57 
53 
47 
41 
38 
36 
38 
37 
34 
40 
39 
37 
42 
40 
30 

27 

32 

10 
20 

18 

30 
17 
28 
32 
11 
14 
14 
13 
23 

Highest 

Feet 
640 
63.8 
65.0 
.70.9 

7.0 
10.4 
0.2 
8.3 

12.5 
15.4 
20.4 
26.9 
21.8 
19.0 
21.2 
20. 8 
23.2 
33.0 

8: i 

49.4 
28.9 
23.7 

24.8 
32.3 
32.0 
23.9 
20. 1 
40.9 
42.2 
41.0 
34.5 
31.1 
48.7 
52.0 
56.4 
68.0 
68. 6 
02.0 
60.9 
02.7 
70.3 
09.4 

74.7 
74.2 
76.5 
75.3 
75.1 
79.8 
80.0 
78.8 
78. 6 
73.6 

73. e 

67.16 
85.4 
87.0 
84.2 
08.9 
54.8 

63.75 
68.6 
84.4 
68.3 
02.0 
Bo. 6 
02.3 
64.0 
59.5 
12. 8 
12.2 
18.8 
14.9 
13.0 
19.3 
20.7 
27.5 
21.4 
23.4 
26.2 
23.3 
20.7 
21.1 
31. 1 
18.8 
34.3 
40.7 
14.1 
17.6 
20.2 
27.4 
15.0 
31.5 
22.7 

50. o 

038.0 
017 6 om. e 
005.6 , 006.4 
678.8 
558.0 
421.2 
386.6 

301.6 
7%. 5 
714.5 
069.6 
654.8 
617.3 
013.3 
607.7 
598.6 
579.0 
676.8 
672.9 
569.6 
566.7 
M9. 8 
645.1 
535.6 
527.9 
515.1 
613.4 
503. X 
504.1 
496.5 
484.1 

460.16 
469.6 
453.1 
441.3 
418.5 
393.9 
387.2 
383.0 
381.2 
370.6 
369.4 
357.2 
340.9 
345.6 
337.1 
330.1 
392.6 
392.0 
388.0 
355.7 
354.4 
300.1 
331.2 
332.0 

383. e 

331.3 
334.1 
331.2 
297.7 
292.1 

Prior to 1837 

Highesi 

Feet 
68. i 
E8.2 

2 00.0 
08.6 
17.6 

122.0 
15.0 

.__-  _ - _ _  
2 46.5 
$29.6 

3 2  5 
58.4 
68.0 
48.0 
40.0 
43.0 
55.2 
57.9 
58.9 ' 61.6 

2 01.8 
364.9 
9 06.5 

62.8 
368.7 

06.3 
70.0 

2 69.8 
67.9 

2 09.0 
1 08.4 
1 00.2 
a 70.2 

71.1 
1 69.0 
2 69.2 

64.1 

46.7 
74.3 

1 74.4 
3 73.5 
3 60.9 
3 49.3 
360.7 

48.4 
a 52.2 
'57.8 
$61.4 
3 56.8 

64.3 
2 55.9 
a 67.3 

60.4 
241.39 

3 39.87 

2 42.5 

20.3 
27.0 

28.2 

_ _ _ _ _ _ _  
24.2 
41.0 
41.8 

1 21.3 
19.1 
31.9 
60.9 
48.4 

Date 

Dec. 30,1920 
Jan. 1, I927 
Jan. --,1882 
Jan. 5,1927 
June 14,1907 

M a y  22,1901 
Jan. 29,1918 
Aug. 10,1928 
July 16,1916 

Do. 
M a y  21,1901 
Mar. - 1867 
Mar. 31: 1880 

Do. 
Mw. 10,1807 
Mar. 5,1917 

Feb. --,NO2 

Mar. 11,1807 
Do. 

Mar  3 1017 

Mar. -: 1807 
Mw: 11' 1867 

Mar. - 1875 
Mar. 16: 1867 
Mw. 19 1897 
Mar. 20' 1897 
Mar.  21' 1897 
Mar. 24' 1897 
Mw. 18: 1936 

Do. 
Mar. 19,1930 

Do. 
Mer. 29,1913 

Do. 
Do. 

Mar. 30,1913 
Do. 
DO. 
Do. . 
Do. 

Mar. 31, 1913 
Do. 
DO. 
Do. 
Do. 

Feb. 14,1884 
Do. 
Do. 
Do. 
Do. 

Apr. 1,1913 

Feb. 10,1884 
Do. 

Fob. -,la84 
Do. 
Do. 

Apr. --,1913 
Do. 

Apr. 5,1913 

Do. 
Apr. 5 1913 
Apr. -:le13 
Apr. 7,1913 
Feb. 23,1884 
Apr. 8,1913 
Apr. 20.1927 
June 27.1844 

Apr. --,1913 

June -, 1844 

July 4,1844 

A r. --,1927 nR ar. 12,1936 

Mar. 16,1935 

Feb. 1,1910 



.- 
Dis- 
tance 
above 
mouth 

1937 

Date 

M i l e s  
258 

171 
100 
433 

373 

3GG 

322 

265 

233 

178 

117 

71. 
175 
77 

361 

295 

120 
50 
55 

__-_---  
_ _ _ _ _ _ -  
__ -__ - -  

507 
482 

306 
206 
122 
999 
842 
763 
632 
590 
467 
364 
298 
227 
174 
138 
103 
65 

6 31 
5 e2 

8 124 

- - - - - - 

Mean 
sea level 
elevation 
of 1937 
crest 
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TABLE l3.-Flood crests in Ohio and lower Mississippi Basins-Continued 

Newport, Ark _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  White _-___- -_  ---_ ~ - ------ - 
Qmrgetown, Ark _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _____do ______-___- -__- - - -  --- 
Clarendon, Ark _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - - -  - __---do ---- ------- ----- ----- 
Wehbers Falls. Okla-.- Arkansas 
Fort Smith, Ark ....................... ____.do .................... 
Vm Buren, Ark- - ___. - _ _  _ _  - _ _ - _  _ _ _ _ _  dO-- - - _ _  - - - - - _ _ _  ____ -_  
&ark, Ark _.____ _ _ _ _  _ _ _  - - _ _ _ _  - _ _ _ - -  ____-do- - - - - ~ - _ _ _  - _ _ _  _ _ _ _ - -  
Dardanelle, Ark _ _ _ _ _  _ _  _ _  _ _  - - _ _  - _ _ _ - -  _____do. - - _ _ _  - - ~ - _ _  - - _ _  - _ -_ 
Morrilton, Ark _ _  _ _  _ _  - -. -. - - - -. . - - - - __.--do- - _ _ _ - _ _  - - - - - - - _ _  _ _  

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

Little Rock, Ark ............................ do-- .................. 
Pine Bluff, Ark.- ........................... do--. ................. 
Swan Lake, Miss- ..................... Tallahatchie-. ............ 
Greenwood,.Miss. ~ _ _  _ _ _ _ _ _ _ _  ___.____-. Yazoo _________. _ _  _ _ _ _ _  _ _ _ _  
Yazoo City, Miss.-. ................... _____do .................... 
Arkadelphia, Ark ...................... Ouachita .................. 
Camden, Ark. _ _ _  - __. - - .- -. -. - - - - - - - _ _  __-. .____do- - - ~ 

Monroe, La ................................. do. ................... 
Jonesville, La .......................... Black ..................... 
Whitecliffs Ark. ....................... Little ..................... 
Itingo Cros'sing, Tex-- - _ _ _ _  _ _ _ _  _ _  ~ ___-. Sulphur _ _ _ _ _ _  ____. ~ _ _ _ _ _  .. 
Naples, Tex _ _ _ _ _  _ _ _  _ _ _ _ _  ~ _ _  - - - _ _  __. . -__-.do- _ _ _ _  -. _ _  ~ _ _  -. 

Station 

Jefferson, Tex ....................... Cypress ................... 

Pulton. Ark..-. ............................ do ____._. 
.......... ....................... Index (Miller County), Ark Hect 

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

River 

Springbank, Ark ........................... do .................... 
Shreveport, La ........................ _____do-  ................... 
Grand Ecore, La ............................ do-- .................. 
Alexandria, La- ........................ ................... 
New Madrid, Mo ...................... Mississippi ................ 
Memphis Tenn- .......................... .do-.. .................. 

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

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

Helena A'rk d 0. 
Arkan& City, Ark do. 
Greenville, Miss .____do 
Vicksbw%vfiss- do 
Nat&ez, 1%- .......................... .do-- ................... 
Angola, La-. ................................ d 0. ................... 
Baton Rouge, La ....................... .____do- ................... 
Donaldsonville, La...-. ................ ._---do- ................... 
Reserve, La.- ............................... d 0. ................... 
New Orleans, La ............................. d 0. ................... 
Simmesport, La ........................ Atchnfalaya ............... 
Melville, La- ............................... d 0. ................... 
Atchafalaya, La..- .......................... d 0. ................... 
Morgan City, La _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  ~ ____._ -----do- - - - - -  _ - -_  - - - -  - -  ---. 

Jan. 10; 8 a. m ..................... 
Feb. 1, 8 a. m. .................... 
Jan. 17, noon _ _ _ _  _ _ _  - ___. ~ _ _ _ _ _  ~ . -  
Feb.2.8a.m.. ................... 

464.4 
4114.8 
402.4 
401.4 

~~ ~~ ~ 

Jan. 17, Ea. In _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  ~ _ _ _ _  
Feb. 2 , 8  a. m. _ _ _ _ _ _ _  ~ _ _ _ _ _ _ _ _ _ _  _ _  
Jan. 18, 8 a. m _.__ _ _ _ _  ___. _ _ _ _ _  _ _ _ _  
Feb. 3.8 a. m ..................... 

Jength 
r record 

354.0 
353.0 
309. G 
309.0 

Years 

Jan. I S ,  8 a. m .............................. 
Feb. 3 ,8  a. m. ............................. 
Jan. 18, 2 p. m------ .............. 
Feb. 3, late eveninx ............... 
Jan. 19, 8 a. m _ _ _ _ _ _  ~ .- ______-_--.- 
Feb. 4, Ea. m ..................... 
Feb.2,Ba.m ..................... 
Feb. 9,8a. m ..................... 
Feb.24,8a.m-. _ _ _ _  ~ _ _ _ _ _ _ _ _  ~ ._-_ 
Jan. 23, 8 a. m ..................... 
Feb.20,Ba.m .................... 
Jan. 25,8 a. m--- .................. 
Feb.23,Ea. m .................... 
Feh. 9,Sa.m. .................... 
Mar.5,Da.m ..................... 
Jan. 25.8 a. m... ..................... 

47 

25 
33 
29 

58 

10 

IO 

47 

10 

58 

31 

23 
33 
bo 
24 

51 

53 
6 

33 
27 

27 

24 
20 
52 
29 
64 
23 
05 
58 
66 
06 
52 
45 
86 
RG 
66 
05 
47 
8 

78 
3G 
52 

G 
32 
- 

242.4 
241.2 
203.1 
201.7 
147.7 
128.4 
104.7 
185.9 
171.1 
113.2 
91.G 
70.2 
57.3 

Flood 
stage 

Feet 
26 

21 
26 
23 

22 

22 

22 

22 

20 

23 

25 

28 
35 
28 
17 

26 

40 

25 
2C 

22 

18 
2E 
2: 
37 
39 
33 
32 
34 
34 
44 
42 
3E 
43 
4E 
4i 
3t 
28 
2: 
1; 
41 
3; 
2! 

1 

50 

- 

3ghest 

Feet 
30.7 
27.8 
30.3 
35.7 
19. 9 
20.3 
21.8 
20.8 
22.0 
21. 1 
17.0 
16.0 
19.4 
18.8 
17.8 
16. G 
18.8 
17. G 
22.1 
20.7 
33. 9 
30.4 
37. 1 
26.0 
11.2 
41. 5 
19.9 
44. 7 
55.8 
26.4 
23.0 
23.5 
22.8 
25.5 
25.4 
19.4 
18.2 
22. 4 
23. 7 
23.2 
29.7 
33.0 
47.9 
48. 7 
GO. 2 
53.8 
52.2 
53.2 
58. 0 
55.5 
45. 0 
34. 5 
25. 0 
19.3 
49.3 
44. 8 
25.9 
6.6 

I Feet 
Jan. 18,4 p. m .................... 
Feb.3,Ba.m ..................... 221.9 
Jan. 24. 8a .  m ..................... 

224.8 

200.5 
Jan. 28: ba. m ..................... t 175.7 

Jan. 17, 8 a. m ..................... 
Feb.2.8a.m ..................... I :"R:; 

Jan. 15, 8 a. m _________________-_-. 
Jan. 25, 8 a. m ..................... 
Jan. 4,8 a. m ...................... 
Jan.21,8a. m ..................... 
Jan. 30-Feb. 1, 8 a. m.- ........... 
Jan. 28,Sa. m ..................... 
Jan.17.8a.m. .................... 

I .... do-- .......................... 
Jan. 29,s a. m .................... 
____do.. -. - - - - _. -. _ _  _ _ _ _  - - _ _  _ _  _ _  - _  
Jan. 31, 9 a. m ..................... 
Feb.2,Ba.m ..................... 
..... do ............................ 
Feb. 10, 11 a. m. .................. 
Feb. 12, 11 p. m ................... 
Feb. 12, 8 a. m .................... 
Feb. 15, 8 a. m. ................... 
Feb. 21, 8 a. m .................... 
Feb. 21,3 p. m .................... 
Feb. 27,s a. m .................... 
Feb.28,9a.m., 2p. m ............ 
Feb.27, 6p.m. ,9p.  m ............ 
Feb. 2G,8 a. m ______________-.-.._ 
Feb. 28, midnight ................. 
Mar. 1 ,ga .m _ _ _ _ _ _ _ _ _ _ _ - _ -  ~ -----. 
Mar.2,Sa. m--- .................. 
Mar.7,Oa.m ..................... 
Mar. 12, 14, 8 a. m ................ 

-I 
Prior to 1937 
- 
3ighest 

1Teet 
35.0 

31.3 
43.3 

a 38.2 

138.0 

2 35.0 

a 36.2 

33.0 

32.0 

2 34. G 

33.0 

37.0 
141.2 

43.4 
29.2 

4 41.0 

40. 7 
55.6 
32.0 
31. 4 

31.7 

28.6 
31. 1 
35. a 
41.5 
45. 7 

140.6 
43. e 
4G. 6 
56.6 
GO. 4 
54. 7 
58.6 
56.6 
57. f 
47. E 
37.2 
26. c 
21. 3 
53.4 
46. E 
24. I 
9. ; 

44. a 

Date 

1 

2 Obtained from high-water mark and considered to be reliable. 
4 413.0 May 12 1882 from high-water nlark at old gage site, 1 M  mila? downstream. 
5 Distance frdm head. 
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The greatest overflow was in the*lowef third of the 
Obi0 River, and most of the cities in ths region were 
partially or completely submerged. Two-thirds of Louis- 
ville was under water (fig. 29), ?sewas one-third of Evans- 
ville. A number of smaller cities and towns, such as 
Jeffersonville and Leavenwortb, Ind., Brookport, Shawnee- 
town, and Mound City, Ill., were almost completely in- 
undated. Mound City and Shawneetown were protected 
by levees, but the water overtopped them, at  the latter 
by more than 5 feet. In  the region above Louisville 
great damage from .floodwaters occurred in Cincinnati 
and Portsmouth, Oh0  and, Pomt Pleasant, Parkersburg, 
and Wheeling, W. Va. Along the Ohio all cities were 
wholly or partially .submerged, wit,h the exception of 
Cairo, whose protection works were effective. 

The flood plain of the Ohio River begins to widen at 
Hawesville, Ev., and attams a width of about 25 miles 
near Evansville. The valley floor continues at this width 
to Shawneetown Ill., where it narrows, forming a bottle- 
neck slightly behw. T ~ I S  valley restriction extends to 
a point below Paducah and Suences  the river stages in 
the reach above SO that several towns and cities, some of 

In the area from the Wabash to the Saline Valley in 
TJinois, 90 percent of Gallatin County and 30 percent of 
Saline County were under water. At Harrisburg, Ill., 
22 miles from the.Oho River, the floodwaters inundated 
all but small portions of the city and.reached an eleva- 
tion 0.8 foot hgher than the stage a t  Shawneetown. 

Areas along the south bank of the Ohio River were also 
extensively flooded. Paducah, Hy., a city of about 35,000 
population, was almost completely submerged. 

Disaster was apparently averted at Cairo by opening 
the "fuse plug" levee at the upper end of the Birds Point- 
New Madrid floodway on January 25 and 26, diverting a 
maximum flow of about 500,000 second-feet. As the 
water spread over the 130,000-acre floodway the stage at 
Cairo dropped from 58.5 feet on the afternoon of the 25th 
to 57.8 feet on the morning of the 28th. Thereaft,er, the 
stage rose a t  a slower rate until the crest, 59.5 feet, was 
reached on February 3. 

Water from the.Ohio River backed up Big Bay Creek, 
whose outlet is 8 d e s  below Golconda, Ill., and overtop ed 

thereafter followed the Cache River across extreme Bouthern 
Illinois, and a portion of the water entered the Mississippi 
River just above Cairo. A descri tion of the route taken 
by this overflow appears in the d n t h l y  Weather Review 
for February 1937, page 80. This diversion, together with 
that through the Birds Point-New Madrid floodway, ma- 
terially decreased the rate of rise from Cairo to Paducah. 

The maximum discharge through Big Bay Creek, de- 
termined by the United States Geological Survey as about 
70,000 second-feet at New Columbia, Ill., on February 2 
and 3, reduced the flow at Paducah by that amount. The 
maximum discharge in the Ohio a t  Metropolis, Ill., about 
1,780,000 second-feet on February 2, added to that 
measured at New Columbia, gives a total peak discharge 
for the Ohio River of 1,850,000 second-feet. The previous 
highest discharge of record, estimated a t  1,600,000 second- 
feet, occurred UI March 1913. 

From data furnished by the Illinois Division of High- 
ways and the United States Engineers, a fall of about 14 
feet was observed in the overflow between Bay Cit Ill., 
on the Ohio River, and UJlin, Ill., on the Cache giver. 
There was a fall of 10.7 feet in Cache River from U l h  
to the vicinity of Cache Village, .where the diyerted flood 
waters entered the Mississippi River. Excessive damage 
was caused throughout the reach by the current, estimated 
Ftt 12 to 17 miles per hour at vanous points. 

. which are 25 to 30 d e s  inland, were affected. 

the ridge separating i t  from the Cache Valley. The over ip ow 

Table 14 sliows the total number of days above flood 
stage at selected points throughout the Ohio and lower 
Mississippi Basins. Of the principal tributaries of the 
Ohio, the Wabash and White Rivers were above flood 
stage the greatest length of time. The White River at 
Hazleton, Ind., was above flood stage for a period of 39 
days. The lower portions of most of the tribdtaries were, 
of course, mfluenced by the backwater from the Ohio River'. 

The period above flood stage in the Ohio increased from 
7 days in the upper portion to 50 days at  Cairo, Ill. 
the lower Mississippi the length of the period conformed 
with that at  Cairo. At Simmesport, La., the AtchafalaP 
River was above flood stage from February 6 to March 22, 
or a total of 45 days. 

FLOODS JN THE LOWER MISSISSIPPI RIVER 

A brief history.-The lower Mississippi Basin is the 
smallest of the six subdivisions of the Mississippi system. 
(See fig. 1.) Included in the basin are the small tribu- 
taries discharging directly into the Mississippi south of the 
Ohio. The only ones materially influencing 
stages are the St. Francis and Yazoo Rivers. 
their basins are relatively small, the annual precipi 
over the region is heavy (see table 2) and $he discharg 
quite large. 

Floods.occur more frequently in the lower than in tbO 
upper Mississippi. The most notable floods of record ID 
the lower Mississippi occurred in 1815, 1828, 1844, 1849, 
1850,1851, 1858, 1859, 1862, 1865,1867,1874, 1882,1884, 
1890, 1893, 1897, 1903, 1912, 1913, 1916, 1922, 1927,19297 
and 1937, a total of 25 years, or an average of one in ab&' 
5 years. In  the upper Mississippi, including the Missour?, 
the years of unusual high water, indicated by the St. LOU1' 
record, are 1785, 1811, 1823, 1826, 1844, 1851, 1855, 1858, 
1862, 1876, 1881, 1883, 1892, 1903, 1904, 1908, 1909, 
1917, 1922, 1927, 1929, and 1935, a total of 22 years, Or 
an average of one flood each 7 years. 

The possibility of a synchronized j h o d  in  the MississiP!'' 
Busin.-The upper Mississippi and the Missouri by the@' 
selves are incapable of producing a great flood in the lower 
nver. Yet, as they usually rise later than the Ohio, they 
serve to prolong high water and, at times, to increase tho 
stages. The lower western tributaries do not, as a rule, 
play an important part in the causation of floods iD. tbO 
lower Mississippi. 
demonstrate that floods in the upper Mississippi and tbO 
Ohio can combine with floods in the Arkansas and Fed 
Rivers to produce a great flood in the lower MississiPP1' 
In the 1922 flood the discharge.from the Ohio was @Ite 
Iarge and that from the upper Mississippi was not e~G0'' 
sive, while in the 1927 flood the upper Mississippi disobarg 
was unusually high and the Ohio River discharge.N@ 
moderate. On the other hand, normal rains of late Water  

sufficient to bring the river almost to flood stage from co$ 
to the mouth. Then, With heavier rains than usual 0d 
the Ohio Basin, an enormous volume of water is disch@'& 
from that basin into the lower Mississippi, which belag 
already a t  bankful stage, results in a disastrous flood. 

That an excessive discharge from the Ohio alon$$ 
t@ produce unusual floods in the lower Mississippi was 

onstrated in the floods of 1913 and 1937, which wereMis. 
O! the-most severe floods experienced on the lower ed sissippi and were caused almost entirely by unprecede"! 
floods in the Ohio River. Table 15 gives cornp*ratl" tb0 
stages in the Mississippi and principal tributaries fortiop 
more recent great floods, and shows that it is the exC$ssis. 
rather than the rule that great floods in the lower 
sippi are caused by high water in all of the tribut" 
basms. 

However, the floods of 1922 and 

and early spring over the lower Mississippi are usu a m  
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Apr. 16 

Apr. 12 

Apr. 7 
Apr.4,7 

Apr. 9 
Apr. 20 
Apr, 22 
Mar  30 
Apr.' 14) 
Apr. 13 

TABLE 14.-Number of days above jiood slap and dales 
L 

I I 

Feel 
31.5 

36.4 

{t::: 
53.4 

43.5 
20.G 
53.4 

34'3 

27.3 

iumber  
of days 
ab ve 
flood 
stngo 

Apr. 27 
Mny 20 
Apr. 20 
M a y  22 

Flood 
stage 

Feet 
12.2 
18.8 
26.7 
27.5 

Crest 
stage 

M a y  16 

May'10 

M a y  26 

..do _ _ _ _ _  
M a y  12 

M a y  28 

Station 

60.8 

50.5 

60.3 
34.3 
00.2 

30.7 

River Datos above flood 
stage Date of crest 

Feet 
21 
31 
2: 
2( 
1( 
21 
11 
3 
3: 
1I 
1. 
1' 
51 
4 
31 
1 

3 

2 
3 
51 
51 
51 
5 
4 
2 
5 
4 
4 
3 
3 
3 
4 
2 
3 
2 
3 
3 
3 
4 
4 
3 
4 
4 
4 
3 
2 
2 
1 
4 
1 

Feet 
21.2 
30.0 

136.0 
22.8 
27.0 
41.4 
16.7 
47. 6 
59.0 
31.6 
22.8 
27.0 
64.3 
40.7 
65.0 
33.0 
20.1 
19.2 
32.0 
41.0 
28.1 
34.5 
48.7 
GO. 4 
74.2 
75.3 
8C. a 
73. E 
57.1 
84.2 
08.9 
54. e 
53.7 
65. E 
GO. t 
50. E 
34.3 
36.4 
22. c 
33. c 
48. 1 

47. I 

1 
1 

16 
3 

14 
7 
1 

12 
25 
30 
24 
28 
1 

20 
4 

10 

33 

10 
7 

15 
17 
18 
19 
10 
23 
25 
25 
26 
41 
47 
44 
50 
32 
15 
1 

10 
45 
41 
44 
41 
48 
45 
45 
50 
50 
48 
44 
41 
45 
37 

.an. 25. 
Do. 

Ian. 26. 
Ian. 23. 

Do. 
Do. 

ran. 25. 
ran. 24. 
ran. 22. 

Do. 
ran. 23. 
ran. 3. 
Ian. 11. 
ran. 25. 
ran. 4. 

Do. 
ran. 20. 

ran. 25. 

ran. 26. 
Do. 

ran. 27. 
Do. 
Do. 

Jan. 26. 
Do. 

ran. 22. 

ran. 8. 

ran. 18. 

Jan.-27. 
Do. 

Jan. 28. 
Jan. 29-30 
Jan. 31-Fdb. 1. 
Feb. 2. 

Do. 
Feb. 3-4 
Feb. 4-8. 
Feb. 0. 

Feb. 2. 

Feb. Feb. 10. 12-14. 

Feb. 12-15. 
Feh. 15. 
Fob. 21. 

Feb. 28. 
Feb. 27. 
Feh. 26. 
Feb. 28. 
htar. 1-4. 
Mar. 7-0. 

Jan. 17. 

Feb. 2-5. 

Feb. 21-25. 
Feb. 27-28. 

60.2 
53. I 
52. : 
53.: 
58. ( 
5.5. ! 
45. c 
34. t 
25. f 
10. 
49. < 

25. I 
\--- I I 

I Estimated. 

--- TABLE 15.-Ma~imum river stages, tower Mississippi River and tributaries, high-water years, 1912-87 
\ 

1012 

Station River 

1913 1 101G 1022 1027 1020 I 1037 
- 
3tagc 
- 
Feet 
36.1 

40.0 

47.2 

50.4 

46.0 
33.3 
50.8 

35. 6 

33.0 
60. 4 
33.0 
58.6 
58. G 
48.2 
37.4 
42.4 
21.0 
53.4 
- 

Stage 

Feet 
27.2 

31.8 

64.3 

54.7 

46.6 
40.2 
55.2 
115.6 
124.4 
17.3 
55.1 
33.3 
52.3 
52.4 
36.0 
20.2 
24.2 
10.5 
46.0 

- Date Stage Stage Date 1 Stagc Date Date Date Date 

Apr. 6 

Apr. 7 

Apr. 8 

Apr. 0 

.--do---- 
Apr. 21 
. - .do.. _ _  
Apr. 4 
Apr. 3 
M a y  4 
Apr. 12 
Apr. 5 
Apr. 12 
Apr. 14 
Apr. 22 
Apr. 14 
Apr. 22 
M a y  11 
. . .do _ _ _ _  

Feet 
34.0 

38.0 

48.8 
44.0 
'53.6 
Lh3.5 
.42.G 
142.3 
28.6 
152.3 
153.1 
2G. 2 

23.1 
58.0 
35. G 
55.0 
55.3 
41.4 
30.6 
37.1 
21.3 
51. G 

Feet 
'34. G 
33.3 
3G. 9 
.37.4 

43.0 

52.7 

41.7 
27.4 
53.6 

20.5 

23.3 
58.8 
20.0 
55.1 
54.5 
?6.3 
27.5 
33.3 
20.0 
4G. 4 

Feb. 5 
Feb. 25 
Jan. 26 
Feh. 6 

Jan. 31 

Fob. 3 

Jan. 18 
Feb. 0 
Feb. 4 

Feb. 0 
--do---- 
Feb. 11 

Feb. 1 

Feh. 2 
Feb. 10 
Feb. 13 
F0b. 14 
Feb. 15 
Feb. 10 
Feb. 10 
Feh. 16 
Fob. 28 
Mar. 1 

Apr. 19 

Apr. 21 

Mar.  24 
Apr. 25 
hfar. 25 
Apr. 25 
Mar. 31 
Apr. 20 
Apr. 10 
Apr. 3 
M a y  3 
Apr. 13 

Apr. 14 
Apr. 22 
Mar. 22 
Apr. 28 
Apr. 26 
Apr. 21 
Apr. 12 
Apr. 18 
Apr. 25 
M a y  16 

Apr. 26 

Apr. 20 

hpr. 18 

Apr. 20 

Apr. 23 
hpr. 3C 
Apr. 20 

Apr. 10 

hpr.  20 
hpr .  21 
M a y  7 
May 4 
M a y  5 
May 4 
hpr .  20 
M a y  8 
hpr .  25 
M a y  l G  

Fsb. 2 

Feb. 3 

Feb. 10 
Fob. 4 
Fob. 12 

Jan. 18 
Do. 

Feb. 3 
Fob. 12 
Feb. 0 
Fob. 21 
DO. 
Feb. 9 
Jan. 20 
Feb. 2 
Feb. 28 
Mar. 1 
I_ 

30 40.9 

40 54.0 

34 45.3 
28 30.4 
44 54.4 

20 27.7 
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l ' l l o f ~ ~ m i ~ l ~ ,  1J. 8. Aririy Air Corn?. 
A,-Outskirts of Cincinnati, Ohio, January 20, 1937, at crest stago, 80 foot. 
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A-llarrisbnrg, Ill., morc thnn 22 miles from the Ohio River. 

PLATE 



American Red Crus. Dhotoeraph. 

A.-Creating an artificinl break in the Mississippi River l p e e  at the Birds Poin,t-Kew Madrid spillway 
to  relieve the situation in the lower Ohio and hhsslssippl Rivers. 

Official ~i,r,:<.zia”h. t-. d. . i r r , , i  . i i r  Cor,,.. 

L’.-View of the Ohio RiT-er leree just above Cairo, Ill., February 5, 1937, showing the raised levee. 

American E d  Cm4. D h o t o q w D h .  

C.-Breaks in the leree at Bessie, Tenn., showing the Katers flowing oTer the reinforcement on the revetment. 
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American Red C m- i>l~c>:<>:r t i > l > .  

C-Dnltimore & Ohio Railroad mishout at  Cincinnati, Ohio. 
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ndicates that while it is entirely pos- 
storm to occur over portions of the 
upper Mississippi Basms, there is no 
storm action could be so widespread 

ve river discharges, simultaneous1 , 
and overwhelm the lower Mississippi 

essiye and wides read precipitation, causing floqds 
Mississippi Val P ey, is due almost entirely to in- 

frontal. action between polar continental and tropi- 
-antic air masses. For rainfall to occur over large 

mage area, creating floods which wo u9 d 

mass will retard and reduce the surface run-off, thereby 
diminishing the discharge. 

On the other hand, when the line of frontal action be- 
tween the polar and tropical air %asses occupier! a mpre 
northerly or northwesterly position. the. precipitation 
would be heaviest over the upper Mississippi and Mis- 
souri Basins. The tropical air mass, in this case, moves 
northward. over the Ohio Basin, causing light to moder- 
ate precipitation of a showery type. At  such times the 
discharges from the upper Mississippi and Missouri are 
greatest, while the discharge from the Ohio is only light 
or moderate. 

While it is necessary for preci itatioh to occur almost 
simultaneously over the upper &ssissippi, Missouri, and 
Ohio Bpsips in order to produce a synchronized flood at  
Cairo, it is entirely possible for rains to occyr almost a 
month later over the Arkansas and Red Basins, c r eaeg  
flood crests in these streams which would coincide mfih 
the high water in t$e lower Mississippi originating m 
the upper Mississippr and Ohio Basins. Ths fact was 
demonstrated in the 1922 flood when the maximum dis- 
charge from the Ohio o.ccurred in March and excessive 
rains fell on the Arkansa$,.and Red Basins in April. The 
flood crests from the latter streams spchromed with 
the high water from the Ohio and produced a great flood 
in. the extreme lower Mississippi. Practically the same 
conditions occurred in 1927. 

The j lood in the lower Mississi d p i  River, Janmq-Febm- 
ary 1937,--While the greatest ood of record was dev& 

9 
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Hermann, Mo ___.________ ~ _ _ _ _  
8 t. Louis, Mo _ _ _ _ _ _ _  __.______ - 
Cape Oirardeau, Mo ___.__._._ 
Memphis, Tenn _______.__ ____. 
Newport Ark _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Little Rdck, Ark _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Vieksbur , Miss _ _ _ _ _ _  _ _ _  - - _ _ _  - 
Monroe, &a _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Alexandria, La _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
New Orleans, La _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Simmesport, La---* _ _ _ _ _ _ _ _ _ _ _  

oping in the Ohio River, the conditions in the Mississippi 
were favorable for receiving and disposing of this unprece- 
dented discharge. At the beginning of the rise in the 
Ohio the stages in the Mississippi River were unusually 
low. The States drained by the Missouri, White, Arkan- 
sas, and Red Rivers had been experiencing drought for 3 
years, and these streams were . contnbutmg very little 
water to the flow of the lower river. The stages on the 
Mississippi and tributaries on January 1, 21, and Febru- 
ary 10 are shown in the following table. The low stages 
of 9.7 feet at Memphis and 2,3 feet a t  New Orleans on 
January 1 indicate the magmtude of available channel 
storage at the beginning of the flood period. 

Precipitation during January was exc9ssive over most of 
the middle and lower portions of the immediate Missis- 
sippi River. Amounts in excess of 20 inches were recorded 
between December 25January 25 at several stations in 
Arlransas. 

Missouri _ _ _ _ _ _ _ _ _ _ _ _  
Mississippi _ _ _ _ _ _ _ _ _ _  

_____do -_.____________ 
_____do _ _ _ _ _ _ _ _ _ _  ~ _ _  _ _  
White - _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Arkansas ___________. 
Mississippi _ _ _ _  _ _  _ _  _ _  
Ouachita _ _ _ _ _ _ _ _ _ _ _ _  
Red _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Mississi pi 
Atchefagye::::::::: 

River stages on fi!!ississippi River and tributaries on three dates during 
19SY jlood 

Feet 
21 
30 
32 
34 
26 
23 
43 
40 
32 
17 
41 

fleet Feet Feet 
4.2 5.8 10.0 

. O  8.5 10.2 
10.3 23.2 25.7 
9.7 34.7 45.7 

11.8 29.4 22.2 
8.9 16.4 7.5 
5.8 35.0 50.8 

14.9 30.4 44.7 
6.5 29.3 28.0 
2.3 11.1 17.6 
6.8 30.2 43.6 

Above St. Louis the precipitation during January in the 
Missouri and Mississippi Basins was mainly in the form of 
snow. Temperatures were below freezing most of the 
time. Consequently, there was little run-off into either 
the Missouri or Mississippi Rivers above that point. 

The Illinois, Meramec, and Arkansas Rivers rose to only 
light flood; the Red, Ouachita, nnd Yazoo Rivers to mod- 
erate flood, and the St. Francis and White Rivers to 
moderately heavy flood. Thus, the lower Mississippi wns 
not receiving an unusual amount of water, except from the 
Ohio. 

Another factor mitigating extreme stages in the lower 
Mississippi was the lack of precipitation in the Arkansas, 
White, and Red Basins durrng most of February, so that 
the discharge from these streams was reduced considerably 
by the time the flood peak in the Mississippi reached their 
p oin ts of discharge. 

Despite favorable conditions, the lower hlississippi was 
called on to carry a flood of well over 2,000,000 second- 
feet. The recently improved levee system successfully 
held the water within bounds, except in backwater areas of 
the tributaries. Improved channel conditions between 
the Arkansas and Red Rivers no doubt contributed to an 
increased carrying capacity for that reach of the river. 

The Bonnet Carre spillway, 23 miles above New Orleans, 
was put into operation by the United States Engineers late 
in January when it became apparent that the oncoming 
flood waters would raise the stage at  New Orleans above 20 
feet. The floodway diverted a maximum of about 200,000 
second-feet into Lake Pontchartrain and held the crest at  
New Orleans to 19.3 feet. Without the relief afforded by 
the spillway, it is estimated that the stage a t  New Orleans 
would have been about 3 feet higher. 

THE RELATIONSHIP OF THE RIVER GAGES AT MEMP@I 

For many years prior to 1932 river gage readings 
Memphis were made by the Weather Bureau on a @@ 
known locally as the "Beale Street gage." Since SeptO@' 
ber 1, 1932, readings have been made on a gage located 
about 1.4 miles downstream. The zero of the new gaBel' 
set at  the same elevation as the zero of the Beale Street 
gage, namely, 183.91 feet, but, due to the slope in the river' 

TENN. 

FIGURE 3l.--SLage hydrographs for Memphis, Tonu., gages during floods of loi3# 
and 1937. 

readings on the. two gages are not identical a t  all stag 89' 
After the establishment of the new gage in 1932, c0nl$~t0 os&' 

30), based on these readings, indicates the slop! OO0& E t  

tive readings were made. Most of the observations 39 
made when the river was rising and was below ab0Uiof0 
feet. During the 1937 flood, comparative readings (fig 
made both on a rising and a falling river. A curQ* b0 

river between the gages. It is seen that the slope ~ 1 C r  d. 
with stage until a short time before a crest stage is reacb$ 
The slope varies and depends upon (1) the stage 0Ltbtf 
river, (2) the character of the rise and fall, and (3) Wb 190 
the stage is m n g  or falling. For these reasons, and ;ap 
because the high water marks of 1913 and 1927 were "tiq0 
lished when the Beale Street gage was in use, cornpara tb0 
readings were made in the 1937 flood. Inasmuch as bjlj 
1937 flood reached the highest stage of record a t  &!lemp 
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it Possible to base future stage heights on the record of 
the newer gage only. 

The actual stage hydrographs for the Beale Street gage 
durmg the floods of 1913, 1927, and 1937, and for the pres- 
f"lt weather Bureau gage during the 1937 flood, are shown 

figure 31. Using the slope curve in figure 30, hydro- 
for the new Weather Bureau gage during the 1913 

and 1927 floods have been computed from the Beale Street 
gage readings. 

FLOOD FORECASTS AND WARNINGS 

The flood forecasting service of the Weather Bureau 
tb?llghout the period of the flood functioned satisfac- 

From the beginning of the flood period, warnings 
and m e r  stage forecasts were issued regularly a t  the var- 
lous forecast centers and given wide distribution. O n  

of the duration of excessive rainfall and its 
elTatlc distribution throughout the storm period, announce- 
Q!nts of the final crest-stage forecasts for the Ohio above 
clnclnnati could not be made far in advance because the 

river ceased to rise in that section within 30 hours after 
the rain ended. Below Cincinnati, final crest-stage fore- 
casts were issued for periods ranging from 3 days at 
Louisville, 6 days at  Evansville, 9 days a t  Cairo, and 14 
days a t  Memphis to 31 days at  New Orleans. Forecasts 
were promptly relayed to the American Red Cross and 
Federal, State and local governmental agencles, and to all 
public and private interests affected. All available means 
of communication were used, including radio brpadcast- 
ing stations, telegraph sfid telephone companies, and 
newspapers, which cooperated freely in the dissemination 
of forecasts and warnings. 

The effectiveness of the work of the Red Cross and co- 
operating agencies, in rescuing and affording relief to 
stricken families, is shown in the low death rate in this 
flood. With few exceptions, all people seriously affected 
by the flood were cared for by the Red Cross. The 
official records of this organization list a total of only 137 
deaths among these people, due to drowning, exposure, 
and other hardships attributed directly to the flood. 

0 
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