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THE OHIO AND MISSISSIPPI RIVER FLOODS OF JANUARY-FEBRUARY 1937

By BENNBTT SWENSON

[River and Flood Division, MERRILL BERNARD in charge, U. 8. Weather Bureau, Washington, D. O., January 1938]

regvli‘(l)‘e Mississippi River drains the greater part of the
N, between the Appalachian and Rocky Mountains,
Inilesea of approximately one and a quarter million square
bonyg?, OF about 41 percent of the United States. Of this
oy 16~0ry the Ohio River drains about 204,000 square miles,
Riverpel‘cenp of the entire area drained by the Mississipp1
Qagyyey 1Y hile the Ohio Basin is second in size of the six
Iy al divisions of the Mississippi Basin, it ranks first
‘n’l'e&nPOI‘tance in the causation of damaging floods. The
309 00 annua] discharge of the Ohio is approximately
Whep Y second-feet, or about 43 percent of that of the
fothe MIS_SISS_uppi River System, and while the basin area
i he Ohio is only 39 percent that of the Missouri, its
“irge i3 three times that of the latter stream.
: n?imp of the Mississippi River Basin is shown in figure
b%fo 2 detailed de_scrilgtlon of the physical features may
bu]let‘.lnd_ in Bulletin I, Weather Bureau, 1897. (This
Uik 18 out_of print. However, file copies may be
ant d at Weather Bureau stations and at some
V. 88.) The principal divisions are shown in table 1.
Mgnb}sﬂfor the areas differ slightly from those given in
1995°0y Weather Review Supplements Nos. 22 and 29,
Ty, 20d 1927, respectively, and result from a redeter-
o of these areas.

Stion
\'ﬂamul.—-Grand divisions of the Mississippi Basin

DR Areain

i . Ratio to
” \ Designation sg?ﬁ:;e whole basin
- 203, 950 0,166
188, 300 . 152
521, 900 . 421
A 152
92, 200 076
44, 060 . 035
1, 238, 600 1,000

DESCRIPTION OF THE OHIO BASIN

'~; d?ngl;? Ohio Basin, embracing parts of 14 States, is a
; h‘efy Populated region, which is considered to be the
“e(bh.lndustrm,lly developed area in the United States.
“’l];hf 10 Valley is'also noted for its rich agricultural lands,
by Do Out 30 percent of the area subject to cultivation.
1700 g’ulatlon, according to the 1930 census, is about
the o 00. Thus, in an area comprising about 7 percent
,°bu1a1?t1re United States, there is nearly 14 percent of the
a,‘;ldijm lon, The principal industries are coal mining
- *ufacturing, ‘

<

DRAINAGE BASIN OF MISSISSIPPI RIVER

The basin in its longer dimension extends in a south-
west-northeast direction from northeastern Mississippi
to southwestern New York, a distance of about 800 miles.
In its shorter dimension of about 500 miles the basin
stretches from northern Indiana southeastward to north-
ern Georgia. Topography varies from flat and rolling
country in the northern and western parts to generally -
rugged and mountainous terrain in the southern and
eastern portions. Thus, the northern tributaries, such as
the Wabash, Miami, Scioto, and Muskingum, have gentle
slopes; while the tributaries rising in the southern and
eastern boundaries, such as the Tennesses, Cumberland,
Green, Kentucky, Big Sandy, Kanawha, and Little
Kanawha, have stee s%opes in the headwaters, generally
flattening as the lowlands are approached.

The Ohio River proper begins at Pittsburgh, Pa., with
the junction of the Allegheny and Monongahela Rivers.
From this point the course of the river for 981 miles is in a

eneral southwesterly direction to its confluence with the
ississippi at Cairo, Ill. The river flows through a rela-
tively narrow valley with a gentle slope throughout its
length, except in the vicinity of Louisville, Ky., where
there is a falIl) of 26 feet in 3 miles. 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 greater annual precipitation
than any of the northern tributaries of the Mississippi
River, as shown in table 2. The annual amount varies
from 80 inches in portions of the mountains in the south-
east to 35 inches in the northwestern section. The aver-
age annual rainfall is about 44 inches for the basin, com-
pared with 30 inches over the entire Mississippi drainage;
and the Ohio Basin, with 16 percent of the area, normally
receives 24 percent of the annual precipitation occurring
over the Mississippi Basin. : ‘

TasLe 2.—Weighted normal precipitation (inches and tenths) for the

principal basins of the Mississippi River system

(1)

Basin ‘55d5°h&és$g§
Q. }=1 (=]
BlEls5|51812|2|5|8]8|=2(A| &

U perMississi‘ppl...__... 1.4| 1.3} 2.0] 2.8 4.1| 4.2| 3.6 3.4 3.4 2.4} 1.8 1.4} 318
Mplssourl .................. o1 .8l 2] 2.0 8.0] 3.2 2.6} 2.2] 2.0] 1.4] .8|: .8 20.7
[0 11 R 40| 3.3 4.3) 3.8 4.0 4.2] 4.8{ 3.0! 8.0| 2.9/ 2.9( 3.6] 44.2
ArKansas.....oooovecumon 1.4l 1.5 2.1) 3,11 8.8] 3.4 8.1} 3.2] 2.6[ 2.2 1.7] 1.8 20.7
s 18 48 b1 S0 £ 44 6 53 £ £ 10 43 3
oOwWer SSISSIPP e e e ecvan . 3 . . . X 3 . 3 3 N 3 .
Entlre....._...lil.) ......... 8l 1.6 2.3| 2.0( 3.6 8.6] 3.2/ 2.9 2.6/ 2.1 1.7/ 1.8/ 30.1
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ug“?;il&nnua_l rise of the Ohio and lower Mississippi Rivers
cOntiny begmg about the latter part of December and
“rg poles until March and April, when the highest stages

Teached (fig. 2). The lowest stages occur during the
r&in(f) ugust-November, inclusive, the months of least
amg all. An other months of the year have about equal
'Sprh;lnts of precipitation. During the late winter and
llling continuous rains are the rule and, as they occur
high g a time when infiltration rates are low, produce a
trgly Percentage of run-off. Melting snow may also con-
ad dllte run-off coincidentally with that from rainfall,
'Teasmg to the magnitude of the discharge. For these
“ap dons,. floods are most likely to occur during the winter
g Spring, as indicated by the consistent rise in the nor-
- ™ Stages shown in figure 2.

HISTORY OF OHIO RIVER FLOODS

Drilg loods before period of systematic observations.—Records
g dl' to 1870 are incomplete and only brief mention js
e l? here of Ohio River floods prior to that year. They
by, ased mostly on records of maximum stages at Pitts-
v gh and a few other up-river points obtained from
“Nous sources and believed to be authentic.
foll us, at Pittsburgh, floods above 35 feet have occurred as
3 SWS: 39.2 feet, January 9,1762;41.1 feet, March 9, 1763;
No eet, January 1787; 37.1 feet, April 10, 1806; 35.2 feet,
&VEmber 9,1810; 36.2 feet, February 1816; 38.2 feet, Feb-
4 fy 10, 1832; and 35.1 feet, April 19, 1852. The stage of
un‘mfeet established in 1763 was the highest stage of record
T March 18, 1936, when a stage of 46.0 feet was reached.
in &1119 flood of 1832 was also of considerable magnitude
2 p e lower reaches of the Ohio, with stages of 49.5 feet
vl arkersburg, 64.0 feet at Cincinnati, 40.8 feet at Louis-
8 and 46.3 feet at Evansville. A stage of 64.0 feet
taig Incinnati was reached in 1810 and a severe flood is
o, to have occurred there in 1847, although there are
Flecords of the stage.
Jt0ods 1870-1937 —Bulletin Z, Weather Bureau,' 1913,

1

A
}.“13, J'()Henl'y. The Ohio and Mississiplpi Floods of 1013. Bulletin Z, Weather Bureau,
lbmﬂes )ut of print, but may be consulted at Weather Bureau stations and at some

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 for a time by the Signal Corps. These
records show that prior 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 criterion 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 at least three-fifths of the distance between
Pittsburgh and Cairo.

“Flood stage’ is the gage elevation at 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,
Ind., 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 at 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 Louisville was equivalent to a stage of 0.7 to 0.8
of the maximum 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.

TaBLE 3.—Ohio River floods of & fecl or more above flood stage for previous 67 years

Pittsburgh (25) ! | Parkersburg (36) 1| Portsmouth (50) ! | Cincinnati (52) t Louisville (28) ! | Evansville (35) t | Paducah (30) ! Cairo (40) !
Stage Date Stage Date Stage Date Stage | . Date Stage Date Stage Date Stage Date Stage | Date
.................. ® ¢ ® O] 58.6 | Feb. 21 37.4 | Feb. 22 44.9 | Feb, 24 50.0 | Feb. 26 51,9 | Feb. 26
3 . 60.5 | Feb, — 66.3 | Feb. 15 44.4 | Feb. 16 47.8 | Feb. 10 50.7 | Feb. 25 52.2 Do.
. 71.1 | Feb. 14 46,7 | Feb. 10 48,0-| Feb, 18 54.2 | Feb. 23 52.0 { Feb. 23
™ 56.3 | Feb. & 32.6 | Feb. 6 43.2 | Feb. 8 46.8 | Mar, 8 48.5 | Mar. 9
56.8 | Mar, 1 34.1 | Mar. 3 43.9 | Mar. 6 48,5 | Mar. 11 48,8 | Mar, 12
5.2 | Mar. 25 36.56 | Mar. 28 44.4 | Mar. 30 47.2 | Apr. 2 48,7 | Apr. 3
57.3 | Feb, 25 32,2 | Feb. 27 42,8 | Mar. 2 45.5 1 Mar. 1 46.2 | Mar. 4
54.9 | Feb. 20 28.8 | Feb. 22 41.8 | Feb. 24 44.3 | Feb. 27 44,9 | Feb, 28
61.2 | Feb. 26 35.4 | Feb. 28 43.6 { Mar. 2 50.9 | Mar. 24 51.6 | Mar. 25
61.4 | Mar. 20 36.3 { Mar. 30 44,8 [ Apr. 2 47,3 { Apr. 6 49.8 | Apr. 6
57.4 | Mar. 8 32.8 { Mar. 10 42,7 | Mar. 12 43,81 Apr. 4| 46.2 ar. 30
50,7 | Apr. 27 33.3 | Apr. 28 41,8 | Apr. 30 30.4 | May 1 43.2 | May 2
.................. 40.0 ar, 11 30.7 | Mar. 15 42,2 | Mar. 17
28,5 | Mar, ¢ 42.4 |...do..... 47.6 |--.do.... 50.6 | Mar. 15
41,4 | Jan, 22 46.2 | Jan., 24 45.7 | Jan, 28 50.4 | Jan. 27
36.0 | Mar. 20 43.8 | Mar. 23 43.2 | Mar. 25 46.2 | Mar. 24
.................. 41,5 | Mar. 14 40,4 | Mar. 18 45.6 | Mar, 18
.................................... 54.6 33.0 | Feb. 27 43.2 | Mar. 1 44,5 { Mar. § 47.3 | Mar. 17
53.4 28,7 | Mar. 28 42,6 | Mar. 31 49.9 | Apr. 8 54.0 | Apr. 6
62.2 30.5 | Jan. 15 46.8 { Jan, 20 47.6 | Jan. 25 48.8 | Jan. 20
69.9 44.9 | Apr. 2 48.4 | Apr. b 54.3 | Apr. 7 54.7 | Apr. 7
55.9 20.9 | Feb, 9 42,6 | Feb, 11 42.3 | Feb, 11 45.6 | Feb. 11
31.2 | Jan. 15 43.6 | Jan, 18 45.7 | Jan, 18 53.4 | Feb., 4
30.5 | Mar. 19 42.9 | Mar, 22 47.1 | Mar. 25 50.1 | Apr. 4
31,5 | Mar. 23 | 42.8 { Mar, 24 | 45.3 | Mar. 28 - 5L.4 | Mar. 81
30.2 | Mar, 9| 42.0 | Mar.21| 489 Mar. 24| 53.6} Mar, 25
35,6 | Tan. 27| 448 | Jan. 20| 442 | Feb. 6| 48.9| Feb. 0
2.4 | Mar. 5| 421 Mar. 11| 460 Mar, 14 [ 518 | Mar, 20
20.7 | Feb. 5| 43.2| Feb. 7| 46.8| Feb. 12| 40.1} Feb. 1§
30,1 | Mar. 23 45,2 | Mar. 27 47.3 | Apr. 38 51.9 | Apr. 4
36.6 | Mar. 20 44.4 | Mar. 81 48,2 Apr. 7 52.2 [ Apr, 8
31.6 | Apr. 12| 43.2 | Apr. 3| 49.1) Apr. 18| 528} Apr. 15
§7.1 | Jan, 27 53.8 | Jan. 81 60.6 | Feb. 2 §0.6 | Feb. 3
1 Flood stage. 1 No record.



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 at 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 slightly less than 5 feet above flood stage have
been included. Several changes appear in the table,
principally in the stages at 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
at Cairo has been adjusted to 40 feet instead of 45 8s
used prior to January 1, 1933.

TaBLEe 4.—Year of occurrence of great floods in Ohio River ai several points

The flood of March 1936 established the highest sto£?
ever recorded at Pittsburgh, 46.0 feet. This flood W
the result of warm, excessive rains falling on a snow cov
in the mountains above Pittsburgh. The storm, confin
largely to headwaters of the Ohio above Pittsburgh, did B
produce unusually high stages from Parkersburg to Cal

In slightly less than a year after this great disaster ¥
still greater flood of January 1937 occurred. Unprec®
dented amounts of rain fell over much of the Ohio Basi8:
Stages from 4 to more than 10 feet higher than ever befor®
were recorded along the Ohio River from a point slight
below Point Pleasant, W. Va., to the mouth at Cairo.

CLASSIFICATION. OF OHIO RIVER FLOODS g
According to magnitude.—Table 4 illustrates that evé g
great floods are more or less local phenomena.’ It ‘162
noted in the table that no particular flood has the Clibiad
order of magnitude for all of the stations listed. - ‘

Order of magnitude of 10 greatest floods for previous 67 years :
Stations =
1 2 3 4 5 8 7 8 9 0
e SR 14.20 7.14 476 3.57 2.86 2.38 2.04 17 1590 18
T
1891 oo Cpgrh
Pittsburgh, Pa. ... 1936 nccnaenas March 1907...| 1884 1902..... {ggl;lary 1013 (71908 cceeun.-. March 1913....) 1904..ccnooe-. 1897 ceoacaeee 1
Parkersburg, W. Va...... March 1913...] 1037_ 1884 March 1907....[ 1898 1936, 1927, 883
Portsmouth, Ohio. 1987 el March 1013...) 1884 ._.... January 1007_.| March 1907_...| 1933 .- 1883_ 1936
Cincinnati, Ohio.. 1937 1884 March 1913, 1883 ccceenae January 1907..] 1933.cceeeeun- January 1913..
Louisville, Ky-.... -1 1937, 1884. Mareh 1913....| 1883 .aeiuneens January 1907..{ January 1918, _| 1933 - cevveenen 1882
Evansville, Ind........... 1037 ieeenan March 1913...| 1884 1883, January 1913..| January 1907__} 1933
Paducah, Ky..... 1937, March 1913._.| 1884 1897. 1883 1882, 1912,

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 at individual points. For this purpose the
seven stations listed in table 4 have been selected to repre-
sent the entire Ohio River as they are fairly 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 at 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 at all points, 50 percent, etc.
Inasmuch as seven stations are. being considered, a flood
at 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. The 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
Helnry,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

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

vol. 47, p. 864.
3A.J ?Henry, The Ohio and Mississippl Floods of 1913, Bulletin Z, Weather Bureau,

1013 (see note, D. 8).

River floods. Of the 16 severe floods since 1870 t%e;
following may be listed in this group: 1882, 1883, 1897
1891, 1897, 1898, January 1907, January 1913,. 19 i
1933, and 1937. These floods were, in the main, causé®
by prolonged periods of rainfall during January, Februs d'
and March, and in some cases continuing into April “ﬁe
May. The flood of January 1937 was unusual in that tho

entire rainfall was confined to a period of 31 days.

TaBLE 5.—Relative order of magnitude of 10 greal Ohio River .ﬂ”o‘? :

. Ratis,
m%lga‘;{tfde Year (&?&'ﬁ) m?{;%%t?ée Year (peroen'?y '
, g

Loooeemcnen 8146 || 6o ocooeeennn March 1007....... i "
S 47,27 || Teeameeeene January 1913...- 11,‘07
L 38.08 I 8 ...l January 1907...- 5.8
4enenenns 23.27 [| 9oL 1033 uumeeneneee 818,
5.. 17,40 }| 10ncccvcanen 1897 cvarcacaeee .
. . d:

The second group includes floods caused by rain ”’%f .
melted snow. Typical of this group are the ﬂoodss"ﬁ; ;
February 1884, April 1901, March 1907, and March 1 sl
The third group includes floods caused by torrellllort :

mited area during a comparatively 88,
The flood of March 1913 is the only %"

rains over a
period of time. .
under this classification.

CAUBES OF THE 1937 FLOOD

The record-breaking flood of January-February 1937@%‘;
the Ohio Valley actually had its beginning in the latter Ped",,i’
of December, when-moderate to heavy rains occul“7,
After seyeraj months of comparatively low stages'. o
general rise began in the lower portion of the river d¥"




$e lngt week of December and developed within a month
10 the greatest flood of record.
P ivn Immediate cause of the flood was the unprecedented
fo ount of rainfall during the month of January. Rain
e Intermittently throughout the first 25 days of the
% 0th, but during the latter part of this period excessive
“infall was almost continuous.
Interesting feature of the storm period, aside from the

the last week of December low stages prevailed along the
entire river and practically all of its tributaries. ;
The stages at selected stations along the Ohio and
Mississippi Rivers at the time of the beginning of the
flood, as well as a comparison of the mean stages for
December 1936 with the normal, are shown in table 6.
The stages on December 25, as well as the means for the
month were, as a rule, well below the normals for December

: FIGURE 3.—Crests of
fﬁgy far from the axis of the zone, contributed much to
ooverity of the flood.
t,hr0°ndttzons prior to the flood.—Conditions prevailing
ﬁht%ghOut the months of October, November, and the
flog d Wweeks of December gave no indication of the unusual
thef,(;"h_&t was to follow. The average precipitation over
ot hio Basin during this period was approximately
}“811 al. The October precipitation was only slightly
'81‘1:‘1‘ than normal. November was quite dry over the
‘Wh(iixcept for a period of rainfall during the first week,
ang ich the heaviest amounts occurred over Indiana
mmpﬁrtlons of Illinois and Ohio. This rainfall resulted
Q}ﬁbgR,St&ges in the Wabash River Basin and on the lower
s | 1ver, where the mean stage at Cairo for the month
fogt 4 feet as compared with a 60-year normal of 13.4
the?'ﬁrs owever, during the latter part of November and
Vor t 3 weeks of December precipitation was deficient
. Most of the Ohio Basin, so that by the beginning of

g?%ﬁual amount and duration of rainfall, was the location in these rivers. The stage at Cairo was 12.9 feet on De-
fro e zone of heaviest precipitation. The zone extended cember 25. The mean stage for the month was 14.5 feet,
VOh!n central Arkansas northeastward to south-central while the normal is 17.9 feet. At St. Louis the stage on
'lo“:o (see figs. 5-11) and almost paralleled the Ohio and the same date was 2.9 feet below zero compared with a
Bt or Mississippi Rivers. The_critical position of the normal for December of 5.9 feet above zero; and on Decem-
}Whl?m, made up of a series of closely related downpours ber 17 the lowest free-water stage of record for the month
"uch persisted for several days at a time without moving of December was reached when the river dropped to 3.7
g ?;7350/?6'# PRERSBURE CWCINRT]  LOUSILLE LVINSILLE CRIRO
: |
/
2 SW. 1937 4
Y //.>‘<
“ ~ AMERCH LB/F
Y ‘ ~ </ rp 1554 <
: ‘l) _______ _/)_ — \-—_//
§ | /‘229-/;6; \:\ e
‘i‘ Vo) -;.-'2/ T e S—
B L AM07 | RO ——
% _——;4/1/ A /- \\"\ '\Qnr.-...____“““""
\ [ /*’—_-—“——‘L\—-L ............ _ﬁ
N ey 193 — et T
% e L S ~.
’ PR, \.\.\.
~.
5
200 éoo o 0G0 400 200 100 0
MILES ABOVE MOUTH OF RVER

Ohio River floods,

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,

TaBLE 6.—Stages on Dec. 25, 1936, in combarison with the normal
on the Ohio and lower Mississippi Rivers

Mean
Stage on Normal
Flood stage
Station Dac. 25, gtage for
stage Detlzggéber 1036 = | December
Ohio River
Pittsburgh, Pa 25 14.2 13.5 18,4
Cincinpati, Ohio.... 52 [0} 2Ll 21.4
Calro, IN_ .o i 40 14.5 12.9 | 17.9
. Mississippi River ‘
St. Louis, MO.aeceecmencaimenenanan 30 —-1.4 -2.9 5.0
Memghis’, Tenn. 34 7.8 7.5 12,0
Vicksburg, Miss. .. 43 6.2 10.0 16.8
New Orleans, La.... 17 1.9 1.9 4.1

1 River in pool part of month,
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TaBLe 7.—Daily amounis of precipilation (inches and hundredths) al selected slaitons in the Ohio River watershed, Dec. 26, 1936,
to Jan. 25, 1937

[T'=Trace, or less than 0.01 inch precipitation. Precipitation for 24 hours ending near sunset unless otherwise indicated]

1,99|.__.| . 19{L.85]____j .12

e
December-1936 January 1937
7 Toﬂl;
25126 (27128129130 131|112({314!565]6l{7 {810 j1011(12{13]4]15({w6|17!l18l19 (2121|2223 ]241}26
/
ILLINOIS
Central Division
o JO N [ S Y 117 coodoeefe o] o750, 8lo. 20) . lo.e0] .| %
Charleston.. o] T0|a--c] TNL 1.43 0. 03-... ceeclewaa] < 27] L 21| L 25).._| .43|---- 7' ;
Efingham.. OS] DR DR IS 1. 15 ceefeuna]0 IO foo] L 20] . B5] .30}....| .40|..-- 7' :
Hoopeston._. [0 TS £ | D b 96 A2 leen]eens] L 15] . 04] . 30|....[ .25[.--- 11'
Newton... —.| +4B[-._.} . 03}1, L720. cmva]maee] O ]eo 1011, 03] . 68-..-| . 58..-- 11;
Palestine__ e 340 L0210 1. 60 L0811 . 10{0. 03|.---[1.00[1, 35} .61[.___[ . 52" 6
Pana... -1 T| .34___.| .08{1. 1.30] . L13]oo] L 02(eifeao] L14] L 14) .26(_.. . 07].--- 9'
Paris..._ PO SIS SO 14 DR S » R 1. 60, Tl 06| leae-| .40} 70| ,36]....] .33|-.-- 7’ E
Tuscola. .-|0.04] .45|....7 TIL. 1.51 L02|e o |aeecfaeaafeae] L 18 18] L 26[.o.. L 24|~ 8.
Urbans. - .ucmeamamanne- —ema] L02),671...] . 011 199 Tloen] Tlecefeoo-) .11} ,22) J18(___} .22)...-] *
Southern Division M :
. T| .48{1.65| .60j..._| T| .27|3. T|....| .28{....] T|1.27|1.10|1.75]....] .92|-.-- 60
. 881143 .48{ .. _{--_-] . 104, 4 [ 08feen(aeen| . TO[1. 731. 06} . 67|.-- 66
. .25 T|1.15|1.85f T T| .30{1.46|__..| .3511.57|._..| .12{3.75|3. 35|1. 40[1. 00]1. 26 3§
. T .20(1.38; .40 T{ T.2011, T T{1.88 .02 T2.40(2,32(1,76] 'T}1.43|.--- el
. .59 . 12{1.66| . 54|..._|....] .08)4. L061..] .13} .12} . 68]1.63)1.30]....} . 72|.--- %
. .291 .10]1.05) .34].._.)..._} .39/4. L06[____] .65] .75].___|2.27/1.89]1.06)_...]1.33|.-.- 195
. .64] .1811.30] .34|..__|....{ T|.e4|1.20l. __i....|.01j.__.|.14] .48|1, 52| .42| .07 i
Du Quoin... 2.36(--..] .10 . 18] ]_.__l._._] .08]1.04] .20} (3) jL.10]_.___|_.__| .96)2. L0l o ] .02] .03).___|.._..| ® ] (® |3.86] T|.--- 0
Edwardsville. . .51 . L19(1, .02 T .07f..__|.-_.] .19} .12| .40]_.__| .10|..-- 8.
. 34| . 08}3. LA7(-o.-] L07) .04 ] .47|2.06] .99] .10} .60] .- 9.
. 32{ . L18(1. A eeee|aeocemeofeean] . 65{1.63 . g
. T 87|2.45)1. 65 .66(1.24
T 10
.28

BRI RS RERB ISR REARENS
~
[
(=]
NELGLE

. 2.
. .| .86i1.78]_2 "1 .20 1.99(1.76; . 55| .95 ‘349
1,30} .08-... . B
Harrisburg. oo cevceecnnn 3. Pt I I 2,
MeLeansboro. ... .1014. 40} . 16]....| . 1 []
Mascoutah...... . 22)1,22 ,03}.._. .
Mount Carmel ! T(3.07/L.81[....] .
Mount Vernon. .55|3.65| - ._.1.._.
Nashville.. . 151, I (1] .
New Burnsi 043, 1: 71 PR
Olney. . 2312, A0 .
Salem. L1141, 08-...
Sparta.. . T, . . A . . -5 PO ION BN 1) B 4\ T
Waterloo..cemccaaooee.o . . . . . .61 .63| .61 .18] T|....| TiL.29; .03]....|.
INDIANA
Northern Division p
Albfon t .o o | 7| .en.. .21 38 T bor
Angola.. ... coeeean RN N Ry ) o BN .03 100 T 800
BerDO. oo PN S O N S T 28l 77
Bluffton ! ceoneeea . ceac|eeaa| Tf .46]. . T .8910.02) . 5,,7l'<
Collegeville. .vouueee... .. T L72llll] L0142, .01 . 05.... I
OColumbia City . - cvueuen .29 03] . T — 7.4
Decatur! . .03 1531 P 78
OIPN a e e oo cm o T L05.... 7.8
Fort Wayne 3 71 660
OWIer oo oo . 71 84
Huntington . e .07\ . 7 (O i
KOKOMO. o - e evmccemmeee .85 .0211.30 . . T 4] 7.6
La Fayette ! . caceen o . 32! . . L1 L2 6,87 .
Logansport !oeoeeoeenn- .03 . 66).... 88
Mariont._.__..._._..... .02 .38t (.03 e
Monticello (ear)'.. ... . 08) (7 . .06| .10 . 25| %) g0l
ochester. ... ... T BN 1 FOO S 0 7 11 IO | N A 1S -
Wabash \____ . .l 0 L. .10 78Tl Lo8css) T T Leol .30] .35| T|.40] 5
WInamae. .. ocoameonaeoo .02 LOB[. ool O3] [-ao-{ L 80( .08 20| .20{.---] G
Winona Lake.c.oooao. T V260 ... .04]...o)-.o-] .06]....] .36].-..) .20..--
Central Division
Anderson. ... cacoeool. PRI B B . 10]2.96] .
Bloomington .caeoe ... R . 052, 221,
Cambridge City._...... cee)en| .82 .25(2, 48] .
Covington?...ooocevo-.. O | .47
Crawfordsville.......... ceeelanan| .48 1.31] .
Farmersburg. .c....... JEURNS DO N 3] 2.32| .
Farmland.._ .06 T 2,76/ .
Frankfort. 01 T 127
QGreencastl .05 T 3.07
Greenfleld.. 071 T 3.36] .
Hickory H 071 T T|3. 26
Indianapolis .04f T L.77
Martingville 1. J14) .. 2, 25|
MAUZY e mcncacemnen T 3. 20
Muncie. . c.oommancamanns T 307
Noblesville t cvnnco o .04 1.86
Richmond ?._....- T|. 2.79]
Rockville.....-... T 1,73
Salamonia_....c. . T 3.71
Shelbyville.... “nan 3. 351 .
Terre Haute 2. T 4(1. 75
Veedersburg. - . T .93
Whitestown . caeueomeun-looollos L0 ___b . . N1 LN T 2, 48

t Precipitation for 24 hours ending in the morning.
1 Precipitation for 24 hours ending at midnight.
2 Included in the next following measurement.
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Taprp 7.—Daily amounts of precipitation (inches and hundredths) at selected stations in the Okio River watershed, Dec. 25, 1936,
to Jan. 25, 1937—Continued

\
December 1936 January 1937
Total
2% |28|27(28)20(|30 (31|12 |3[4|65|6 7 (8|90 |10|11|12|13|14)15|16|17|18 19|20 21|22]| 23] 2425
\ .
WLANA—continued
Southern Diviston
. 3. 85|0, 54]0. 09]0. 20]1. 54).~..|0. 56/2. 49}1.
.75 . 3.25| . 41i____1.80{1.76|....[ .76[4.02{3.
.64] . 1.66/1.41|.___| .07[1.53|....] .18]2.031.
10 . 2,751, 05....{ . 24{1.87(_...| . 613, 14{1.
.08 . 3.31| .40|....| .18[1.20|....} . 65]2. 34]1.
. L57(2.04{._..) .1212.05]....] . 33/2.96
.00] . 2. 00|1. .21} .76}....] .07]1.85
. . 2, 07|1. . B5)....1 .06/1, 90
. 5 . 35|1. .85 T| .30{2.63
28] . 2,79 . 2. 05
.22 . 2. 57 . 882, 08
.65| . 2.30 . 3.30
.20 . 2. 56 . 23(1.98] .
-1 2.62 . 3. 711,
. 4, 26 . 3. 2111,
.40|1. . 40) . 3. 2513.
L2011, .39 . 2. 68)2.
L10f . 2. 90 . 3.35)2.
1.09 2,41 2.23 2.49| .
10| . T . 3. 30/ 1.48 3. 10{2.
.02 . 98| . 1.02 2.54 2.85|1.
. 1.041, 2.75(2. .70 2. 18(1.
.02 . 113, 4.01 2.08 .79|2. 9311,
.02 L19) . 2,92 1.90].-..] .51)2.30
.07/1. 26 04 .46/1, 3.80 . L9411, .{1.77|1.80{1,
.08 . 1. 251, .1 .05} .90(1.00{_.__}1,00/1.70|_...]|1. 00]4.10|2.
.08 . 04/1.40| . .28(3.50( .40{....| .24]2.20].-..| .79]3.1¢[1.
T| . . .41) .03)1. 64 . .0313.26] ,73]--_.] .34{1.64|_._.| .90[3.64]1.
.06) .10 .72 ) 22| aneoec[coco)oanc] <88] L04] 78] .79 {...-| .04|2.50{1,70....] .08|1. 65|..._| .35]2 50[1.
.04} ,08) .76l J16) |l 32l .82] Le8)L L) of... [2. 2511750 . _.] 11|t 64}-.__| .36[2.18{1.
cone] 080 e fernn] 280[acmnfonantannntaman] AY[oco| 81} L B6|aunn(omen| . 202, 7711, 40]...12.00] . 35{...-] .20{2.82] .
.068) 38| .57 88| oc]eooo|oooo|ooo| . 68| .35]1.42) 05! ...] ‘T|.24]2.61(____1.22/1.51|____| .12/2.05/3.
T2 B8 cne(cnan] 8 emaneennfooonl L 0B1, 46 T1,25 , 58] ._.)___.] .35/4.02( 06! ... .46} .32]_.__]1.20/1.80] .
020100 - eewn| v20{anc]oanc|aaanfaan] 40| ... |1. 59| .45, _..|..--] .09]5.08] .18]____| .45|1.37|_.__{1.76{2.46|1.
.05 .04] .93 32| focjeldaal) o610 T Le6f L80) ... Tj2.85)1.71)....} .20/1.48|..._| .31]2.01]1.
[V
----] .0211,00} .70[ .30! .40| .40 8.88
----| .28]1.3212. 20| . 30/ . 25/1.02] 11. 55
55(....| .2011.031. 25] .20| .70[ .78| 8.30
481....} .38/1.30]1. 26 .05|1.32| .24 9,90
ceeo|118) L78] .25( . |L41]-._.| 9.02
7----| .10{1. 25|1. 02 . 10[1.08| . 24| 11.18
----[ .88(1,02(1.43{ . 45/1.28] . 76( 10.52
.08(1.05) .82| .13| .80| .33 9.60
24 .62 .63 9.05
40| .63} .66| 0.76
42]._._]1.44] 8.39
32| ,72[---. 511, 08| .15(1.00| 28| 11.07
®) (1.53(.-- 2.14( .45 .67/ .06 6.32
81|1.07|---- 1.45| . 64| .80| .66} 10.77
2,10/ . 07{.... 1,83 .02/L, 85 T 1L70
811,81 ... 1.48) .68|_.__(2.15] 12,66
151 .98). ... 1.51} .23 .31} 11 56
.91 1,84 .58 791 10.92
91(1,12).... 1.44/ .46{1.30| .83| 10,99
) (8.2 Ao 99]....| 12,00
2.03} .67]-.. 80--..| .77 .20] 9.72
1. 60{1, 20(...... L76[ . 47[..--11. 201 10.85
1,111,009} _._. 75| .39..__! .920 9.10
2.05] . 76/.... .90/ . 45/1.50]...| 12,04
2.02(1.35... 1.01 .62 .72 .45 11.66
L77 . 1.03] .38]1.02] .24] 11.59
1.35| .87~ 1.09] .28] .88] .63 90.07
2.23 .13 1.48| . 29|1,41] .18} 12,05
1.53| .57 . 1.83| . 38(1.44[ . 79| 12.51
1.39] .70 .70 .66| .04] .56} .19 7.85
.48(1, 87, . 1.00] .50 .10{1. 95/ 12,27
.14]1. 80 1 1.81| .65| .05/1. 93| 10.18
135 .78 . 1.49] . 241,48/ . 24] 11.85
.67|1.04 . 1.76! .47| .78| .55 9.98
.86/1,07 . 2.30) .70] .76] .71] 11.75
2. 2711, 20 . . .18| .42 .14] .08 11.26
1.88(1,27 . .84] .81 .47]...|1.10] 11.01
. L40{L. 21 ceootucos] 2 96]oocof-——-|1.40] . 78! . 48|...[1.1]] 9.78
JR O U N . T 2.06(1.29|.--.|.-..| .98j.__| .12]2.00] . 38| .14} .907] 1L 11
.25 T .08| .43 .66(-...| .10| T 1,97 .80|-...| .05(1.23{....{ .81{1, 87{1. 44| . 251, 47| .30/ 12.80
-] 32| 07| .04} .67|-__.] .03| .35 157|141 ... 12| .2, 16{1.00 .1211.26{ 12.86
10 .11] .28} .§7|....( . 10{ . 20 1.85( . 79(....] .05]1.19i_ .| . 22/1.96/2. 16| . 22| . 81]1. 22| 13.18
.85 .03] .03 .22| .49)..__| .15 T L11{ . 00{._..} .26(1.01}_..] . 63|1. 44|1. 30| . 27{1.61] .10} 11,87
-] .42] .08 .18} .82_._.1 . 08] .04 2.08]1.40).._.|.._.| .92|_.__] .07|2.18] .75} .48|_.__] .98] 11.82
U B T . 25| . J18f .. .6611,64]....] .03| .80| .05] .07|1.17]1 . 60!-...[1.69| 9.8L
tp  Temeeeeeoe.. eenciceeloeeai 2281 T 001 S4Bl ] . 24] J07 .05[1.70 96} .02] .03i1. 25(1. 501 . 75 .05[1. 65/ 10.39
ol p‘,gg}nitauon for 24 hours ending in the morning.
o Inclugitgtlon for 24 hours ending at midnight.

ed In the next following measurement.
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TaBLE 7.—Daily amounis of precipitation (inches and hundredihs) af selecied stations in the Ohio River walershed, Dec. 25, 1936,

to Jan. 25, 1937—Continued

1 Precipitation for 24 hours ending in the morning.
2 Precipitation for 24 hours ending at midnight.

3 Included in the next following measurement,

¢ Post office address, Wilcox,

& Post office address, Schenley.

¢ Post office address, Linesville.

7 Post office address, Barking.

$ Post office address, Greensburg.

December 1936 January 1937
o526 |27 |28120(30|31|1|2]3 4|56 |78 |9 |tw|11j12|13]14f16 16|17 [18[19]|20|2122[23]247|25
oH10—Ccontinued
Southern Division
Athenst. .. .ooeoeeenee coe]eee]ooo_f0.82]. 0. 10[0.32{ .- 0. 28{0. 06| . . |-...].---]0. 52|....]0. 0610.84]0. 30|... .. |--.[0. 101. 78] 'T'i0.03]1.27}0. 05}0. 15(0. 81(1. 61]0. 340, 11(1. 43
Batavia (near)......-.. 0. 20 0.08] .10] .75|__] 12| oo|oooleoa-| . 49).--o| .82) . 62)....|----]0.01]|2. 28] . 73]|....| . 22]1.40]-...| . 73}2.02/2. 22| . 63|2, 15} .46
Beverly {_..__.._..__._.. 6] .10] . 12| 61| -1 .42 10- 20| oo|ooo| L47[oeo]eao| 07| 28 leo..|o-__[1. 90} 16{1.11|-_-_| . 10} .&6(1.45| . 40| . 20{1.35
Caldwell (near) c21] .05 Tf .34 ) .41l |ooTliioo|----] .80[-co{ . 48] .66[--o_]---- 66| .74|....] .19{ .81|..._| .74] .68|1.78] .70f .78 .76
Chillicothe I __.._._ COTT|ETTINCI  vml Lo L18) L7s)oTf 28] 08|t eaas]aun] o 24f_ .| .16]1.07] .81)--__[-...| .09]2.20|-_._] .02[1. 11| .02] . 14|1.32|2. 26]1. 14( . 20|2. 16
Cincinnatj, Abbe Obser-
VALOIY 3 oee oo coee]eee| 87| ] 34] .08 T|....]. o] L01(2.64{ .02[__2_{1.13] .69|....[ .89(2.656[1. 17 T(2.54.-.-
Cineinnati, Faller Build-
g2 e ceme]ene] .80{..| 28] .65 T[.._.]. . 99] .73 .81(2.73|1. 44| T[2.27| .04
Cireleville .. ___.__._ coo]eeafeeaa] 020 of-ooo] . 40[0. 20 . aeeo| 181 131. 75/2. 00 . 75{1. 90 ---
am No, 28 1. ...... 21| .05) T|.48 . .06{2.15} . 22| .45 . 45|1.461.87( .83
Dayton (1) 2. ovmeeene . . . 95| .61 .91(2.03)1.01] T|1.72|..-
Dayton (2) loceeemeeen- . .10[1. 38 T(2.00(1. 04| . 86]...._}1.65
Eafon!. . ... ... . T|1.38|..._|-...|2.37| .91| .04 T|1.18
Fernbank 1..._____ . .06{1. 73 .03 . 15/2.07(2.04] . 67| . 42{2. 15
Franklin 1. .. .. . .05(1.86| T .05]2.10(1.34| . 72| .04]1.89
Gallipolis (near).. A .4811,06[....| .56} .42|1. .72| . 80| .69
ermantown.. . . 1041, 85....{ .41[1.70|.....| (3) |1.60|.---
- Hamilton (1)1 . .10|L. 68} .02 .07(2. 26/1. 64 . 85| . 58}1.31
_ Hillsboro... . 80) .25(1.25]....| . 73|1.83|2.00] . 83|1.50{ .73
Jackson._.... . . .43(1.08]....| . 78] .81[1.90] .55 . 95| .80
King’s Mills . . .16(1.76]-.-.| .08|1.97|1.88] .62| .83|1.07
Lancaster..... .58 .200 .02f .20) .87..._} .66]1. 202 00] . 49/1. 40(1. 30
Lock No. 23 eemnf----|1.50] .60).._ .27 TIL. 85| . 29] .25 .45} .56|1.40] . 62[1.04
Lowell 1____. 11} .02]1.02{ .32|.__"|.___| .00]1.92|....| .04{1.30] . 03] . 30| .80{1.40| . 50| .70{1.00
MeArthur. —an-| 4 30}L .82 .30( . 96)....{ . 76| .88]1.80] .65|1,21} .70
McConnelsvill cee| £49] . . 90) .21f .90!....1 .95 .90{1.73] . 50| .86[1.00
Marietta (Phillips) 01} . 151 .92 .33| .96] .03| .89) .46|1. 55| .61] .76| .79
Miamisburg 1..___.. 49} .70| . .59 . 1011, 78|....} . 121.921. 35| .92].._.[1.01
Middletown ... ..owa.. . PR .40 .15{1.90|----{ . 10|2.00{1. 40| . 60| . 15{1.78
Mount Healthy (near).. 7. 0 . 32| .e5]....] .70[1.80) .52 .25[1. 75 .40
Peebles (near). .......... ———— .41 .96]..._| . 65!l 28[2. 22{1. 00| . 38| .88
Portsmouth (2) !........ O I .10|1. 35| . 02! . 26| .64/1. 26{1.73|1. 07{ . 30
Washington C. H. 1..... 02} . .10i1. 28} . 01| . 04{1.61{2. 00| . 82] .20[2. 14
Waverly. . _....__.._... U N .35|1.12{ . 90| .74[1.30[2.10].._.] .90 .71
West Manchester !._____ 30| . cee|1.08|-...] T|2.06| .81] .46] .18[1.15
Wilmington.....--cca-n- .02 56|_...| .18[1.79|.... .70[1.68|1. 84 .60[1.30| .76
Y1 R .05 82f..-.{ .11{1.62[____] .36l1.82[1.47| .27(1. 28]. .-
WESTERN PENNSYLVANIA
Beaver Falls!____._...._ peeefecac]acef SO .26} .26]....] .10 7|1 12{1. 13| .42]....[1. 80
Bradforg...... - 17 .350 .86....| .14 T|1.06| .72! . 15| .68} .78
Brookville . ool .08l .22 .80|--.] .06 ceejL 88| .| .32]. 171
Butler.......... 0 eeee| + 28] . 50f....] .35 (1471 70| (5 |1.30
Chambersville. . ... o1} .03| .18} .33)_...| .6 .24! .82|1.01| .36| . 59| .54
Clairton 3. . oeeceeemeeoo” o2/ .08| .12|....] .55 .e6| .78| .77| .10 .71) .17
Claysville..ooomvemanens 06| .04] .01 .24} ___ | .48 .52( . 50{1.63{ .46 . 59| .65
Confluence ! ceee] .32 .34 .18[1. 08 . 60| .47 . 10| .96
COrryarn-.-. SRR AROREON N e
Derry... .56] .60| .79| .37| . 40| .68
Donora ! .22 .77} 98| .15} .36] .46
Ebensburg. .03{1.08 .75| .22]....| .04
Elk Lick. | e eme oo a2 11 80[1. 80 o | e e fem e ] en e a | .60| . 20| . 11| .07|1.80|1. 40
Franklin I._. —---|1.95} .94| .28]...|2.12
Greensboro ! .18 .81 .07{ . 70] . 01| . 96
Greensburg.... .80] .45| .04| .34 .48| .58
Greenville...... .10{1.12| . 97| . 43| .66} .79
Grove City....... .20| . 04| .81} .41} .36/1.79
-en.|1.15|1.25) . 53] < T|1.27
TWID. eoeoeecoaees .73| .251.10] . 39| .48| .58
Johnstown._ 1.52] . 65| .96| .01| .75] .37
Kane (near) .04]1.34| . 70| . 05| .87| .42
Kregar I..._ .95 .85{ .58)....{L 02}~
Lake Lynn 1 .16 .35 . 88| .67|...11. 10
Linesville ... | |ceac]eacc] 2 40]acac] o 20] L12|oc]ocolon ) 14l oo ] (94 L 28]eues]--s —..11.04| .08 .17|1.47| - 19
Lock No. 21 TJ1.18(1. 15| .45 T|1.06
Lock No. 4! .08| .80} .98] .38}....] .82
Lock No. 51 T|1.20/1.11) .49]2 0 [1.24
Lycippus. 1.10| .38 .92| .33| 60| -80
cKeespo .03| .8011.05| . 42| .14/ .81
Meadville -05l1. 52| . 05| . 42| .70| .87
Midland. _ .24/1.101. 37| . 87| .84] .89
Mosgrove .. (1. 46| .62} . 53]....[1.69
Mount Lebanon...-..__{----|--2|702l.-_21 T -08] 80| -o-| - 50]efenm- .41/ .881.30| . 16| - 62| - 46
Natroua®. ...... olir 101 02| . 46| |1 22
New Castle 1. Ti1. 23| .86| . 43| .02{L0
.80| .80/ .80}.-..|--..|1. 30|~=x
I B B g
02001 . . R b N
Pittsburgh 1... 52| .84l 02| .18 77{ . 22
Punxsutawney | 0. |1 13| S92 - 35|....|1. 2
Rideway...... T\ 227 |1 20|t 07 L 25(- (1. 5
Saltsburg . .08 . 07i1. 07 . 99| .44 L8
Sharon }_.... .|t 151 01f . 25].... |14
Smethport 1. O It A “05( - o0{ - 08} - 15| 10190
Somerset. ... SRR OO IO Y1 NN 57 [0 N I (1 L11| .19| 81| .27| 48[ - 42
Springdale 1 7.. cee)eeeata} L 0Bl L09] .80).o__] .25 Tl 18l1. 15| 47— 1.33
nlontown... ... 16]-__(-.| .37|----| .87 .88| . 26{1. 20| .35( . 55 'go
Unity Reservoir 8. N . .05] . 24....] .55 L 66(...] .53 .79|....| . 76| .48] .92| .30] .47 ‘18
Vandergrift 1.....- 03|....| .02| .08{._..1...} .16[--.. 21l | 45| .21 .| .39f .70! .65|....] .42| -2
Warren........ ceee| (08| .08 221 ...} .23[....{ .06 .00] . 48| 03| .80| .52|--_-} . 10|1. 08] . 30| . 24[1.02 'io
Waynesburg. . ceae] J15]euna| .08 L2l ] . 59|--.. .42( . 74|....) .82] .86]....] .70| . 261, 24| . 20] .70
Westford 1_.._ 33| .18 .70 o] 22| T . 28| . -86[1.00| . 08[----| . 80| . 04]..|1.10] . 40| . 42| . 35[1. 50~z
West Newton. wefomsalecns|ommn| T 020 2Blcnf 27| 2Bl |aeen] (B Of|ounn| 48] 2Bl (ool | L 8B)ooon oo |1.08) . 08] . 07] .71] .80 . 87]..oc| < g
Erie 2 rmeeeecmeonnn e a7l 05h 040 L2000t 000 L0380 Lol A L LS I SR I Lt LI AL T I UG o O 1 I 1 1 B A SO U 1
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Tapre 7.—Daily amounts of precipitation (inches and hundredths) at selected stalions in the Ohio River watershed, Dec. 26, 1936,
to Jan. 25, 1937—Continued

December 1936 January 1937

Total
2512627 |28 (2090|3031} 12|38 |45 6|7 |89 [10(1112}13j14;15}16)17 /18 /19 (202122232425

WEST VIRGINIA
N ortheastern

b3
B nhandie Dipision
3y,
Clrejguss 0.13(0.04[0. 23 0.76|-.... 0.080. 5010. 750. 36]..-... 0. 60/0. 85/0. 38| 7.60
: T .18 ] "3 8071 .77 16| .34 .87 16| . 7| . 10| .38| 6.59
Ap Northern Division
er, .
Ao , , . . 02]1. 16[0. T10.97!...... 0. 490. 90]o. 13]0. 56[0. 20(0. 75]0. 98lo. sofo. 63 9.53
Alpey ea 56| 131 85|27 45| . o1l____| 62| .20/L. 00| . 52| .67| .62 8 92
Bonggn- 0°57| L48) Jo6| - 0af1. 51| 20| 30| - 50| 21| \53| 840
. “a2\1.27) Loe| . 66| | 15| . :
Bl‘o . .
84

wh
1
tahy .23 .21
L 17| £ 05|1. 43| ", 04] . 03] . 28 6.97
o 11| "Il 2| 03] 20| S| 50| . 52) - 35( . 20| . 71) - 03]1.05| 8 34
Pyly ~30| .20} 65| 16 .90| 7.23
J “93) .8dl.._.| te2llo| so09
Roellg 46} . o8[1760| . 26|17 00| 12,72
Rigeew 210| -24| 29| ro1) .83 7.82
k"he:'t, -46| Lesl1. 42| +35(1. 40| 12.30
N to7| Jool L47l.o e8| .10
'“hgq;- N 145| - 32|1. 65(1 57} .74/ 11.95
Dol -41| 78] 80| . 60| -70| 1035
u"‘%" .16} . 22| .37] Tl 791
Rl “59| 20(1 47[1.20] 84| 1118
1 “22| 125 .711 . 07| .96 8.0L
gy : "75| . 20| 40| . 85| .15 80| 850 -
Yy T22| l53 To0| 12! 47| s22) 14l-n..| 585
WQ“ .08] . 10| .26|....| .40|-~--|----|1. 10] . 15|1. 40] . 08]---.| .20]---.] - 85| 6.51
: o) a2l...| L03|T 0|1 24|2000|7Ti72. 03] - 40f . 52| 58| -47|187| .70] .88f 11.72
...... |7 38| -| T38| . 10| "20] .80 . 25(1. 20| . 50| - 10| - 05| - 40] . 45|....1 7.20
rggy J100 18T Mot tos! a8l iwo! B! e8! L2t i27t (7al 0al1 081 8.50
.frecigﬁation for 24 hours ending in the morning,
hcludegﬂon for 24 hours ending at midnight.

1 the next following measurement,
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TABLE 7.—Daily amounts of precipitation (inches and hundredths) at selected stations in the Ohio River watershed, Dec. 25, 1936,
to Jan. 25, 1937—Continued

December 1936 January 1937
otd
252 |27[28120(/30§y31|1]2]|3|4}5|6]7|8|9 j10|un|12{13|14|15]16|17[18]10|2(20[{22]28{24]2
/
SOUTHWESTERN .
VIRGINIA
Burkes Garden_........ —e=-|1.1010. 10} e e | n [0 17| e e o< o 210, 87(0. 20 [0. 60)- ... [0. 80[0. 40]0. 20{0. 20{0. 20| [0, 23|.___]0. 77 g8§
Clinchport 1... . .50 .85) . .23 .48} 0l
Dante...__ P . 9'04
Emory.-. T &‘,35
Floyd..... T|1. 550
Glen Lyn 1__ T li 8
Ivanhoe !._. 0. 08} . - 7.8
Jewell Ridge 1 07 . - ¢
Lexington... RO | B 14y g8
Mendota ... __ . 4 - 7.8
Mountain Lake. wmeefle - . 33, 2.0
Pennington Gap 1. B RESTIN . un
Radford 1....__. . 041 -.02) . . 440
Rose Hill 1-_ —--|2.0| . - . . ]
Saltville t____. ----| .89, -1 . . 7.8
Bwords Creek 1. .12¢.62( . --.| - 181 . L2 . . s
Wythevilled____________ o .08]1.00| .04[-_._| .12| .08} .01|.oo_fcuoc} .02 T|.79|--co|-o..t . 27]-..| .68].23] .909] .28| 10| T .08 g
KENTUCKY
Western Division
Birmingham. ... ...__.. UV R PSR SRR b P 1 DO | A 71 FIY 3.901|2.93
Calhoun.._..... ] 4,38|3. 10| .
Earlington._.__._.__. 4.93{4. 081,
Fords Ferry Dam 50 1 3. 29|2.47|1.
Greenville...___...... 4. 02{3. 20]1,
Henderson........ 4,15(2. 87
Hopkinsville........ 4,14]3,88
Lovelaceville..__......_. 5.213. 40,
Mayfleld ... 4. 55|3. 20} .
MUrray. o coccemeannan .36 5.88] T|1. i
Owenshoro, Dam 461, . .70 3, 1512. 55 . 18 L]
aducah. .- ... 80| .1713.45/3.72(1. 90| . 95| .45| ;yrd
Princeton. ... _.._..... . .05] T .40]5.10(3. 50| . 40}2. 63|.-- 10’90
Rumsey, Lock No. 21... S78)....f . 1812.77/4.52/1.98) . 251 17| (o'
Russellvillet___._..__.._.. - . 60 -051.90|2. 7311. 80| 1. 02|1. 16| 158
Uniontown, Dam 491. . . 00! 2.18)1,98/2. 15 , 62)1. 25] **
Central Division o
Addison, Dam451_.___. ~e-o| <50 .02} .02] .08{....| .48] .01f _._|--..|--—|1.07]....| .34[1. 68| .24]...] .01| .26l1.85|_...} .24|1.04|..__] . 10]3.28/3. 68| .82| .80[2.18 g‘x”ﬁ
Anchorage. . 55| . 8eunn[1.46) 96| e |men.|eenn|2 76 .05--_- .60{1.10....[ (3) |5.68{ (3) | (*) 16.32{ .27, 21:11
Bowling Green..... ... 42| 1 .05]1.77| .28) .22 T|.051.22|...| .82[3.75|....| .82|2. 50\2. 60i2.30| . 80| . 75| £y 4.
Brownsville, Lock No. 6! ----( - 10(2.08| .30/ . 03[ .04 03| .97} . 02| .45:3. 50|} .40(1,65/3. 25/2, 4311, 26| .50} %53
Burnside . ._._...__.. <02\ .14) .42 .17| .08] T11.62| T|1.33|1.69 .17|1. 50| .55) .73[1.68) . 22| .78| 18l
Carrollton, Lock No. 11 cencl 6311041 L O7) ... 3Bl L2311 44) . |1.8012. 232, 93(1. 08| .85(2. 20| 18
Cold Spring, Dam 36 ! -01( .23 750 16 (... .1612.87| .01|L 72| 07| .08|2.10/2.26| .34| .16(2. 58| 370
Danville.__ weeo (441105 T|T( .00 07)1.28) _.|1.8811.70) T|L.17|1.60[1. 25| .75|1. 86| . 75| 177
Dix Dam, 20175 .42....| 05| .0BIL10|....| .40[3. 10 . 02( . 64(L. 12(1.76(L. 62 . 96{ . 80|. ... 6%
Eadsvillo 1. 84 . 48] -o|---_| .08] 50| .18 04| .. {145 .| .70|2. 16| ...| .28]1,75|L 43|1.82|.. {1 15| 348
Eubank.__ .60 . mreefrona (L XO e L TL (27 1B[L 60 .. . 12.30) " 0|1, 40; . 00/1.0011.30| 1" (1. 20 1708
Frankfort ! -] .48 2201921} L 63) LTl 01) 70| | 2412.00( 44| .} 05| .16|1.27|___} .83|1.41 T|.18/3.21\2 58[1.17|1.10] .77} ;.
Gest, Lock s-oo -46) 031 .20 .85 .| .52 11| .02 .92 ) .32|L 50l .20 .03) .81(2, 35| .32|1.87/____| .30i1 50|3. 571. 5011, 40f1. 85| 7y gk
Glasgow 1.02)..) 40| .08 .87\ |L67 | .|} .28..|.___|.60l1.22 .22| .08[....} .12 .| _..[4.20\1.80|_.__|2.00|L 662, 00|1 12{1.80| .- | 1555
Grant, Dam 381, <] -021 101 .33 461 | 24 101|200 L) L24) 4] T o) 8dl2 17 L) (1211611 03] 18], 211260 73| (37)2.79] g0
Greensburg. ... ...._. cem |eemnf 12600 L07 .o 700|126 T|....|._..[ .10} .40)...| .31[1. 50} .06] .12] .09| .056]1. 06] .. [1.96]2.01|....[1.91[1, 83]1. 68 .90(1. 54| . 66
High Bridge, Lock ud
No. 71 o eneee womcfomef-oct 88 07) 141 8L} 98] 0B|o.ofouoloon| L61(-ool| 03181 B1(___f.02] .07|L.28-._.| .32(3.04| 02| .41[LO1\1.78) .62} .01 .85 o8
Irvington. . 59T L2211 33 T TiL2el | 9011.85(....[~7) 06| .21(1.15(-_.| .51{1.82|.__[ .62/3. 542 93(1.00[1. 65! .43| 134!
Lancaster !. . 5 -64) .03i1.50( .38) .04/ . .03(L 60| . 40(2. 46) . 02| .85|1. 05/1. 65(1 78/1. 77|10\ -1 gz B
Leitchfield_. -76( 02| .6811.32) .021____(.15| .3011.04/..|1.32]1. 51| .00|3.70i3. 65| .93(3. 60| . 63 158!
Lexington 2. .. _co.ooo_. - Sz onsslnsel TIIoCT) L1111.10) L 10).-20{1.58) .63 .70/2.101.88 .19l1.61) T
Little Hickman, Lock 168
NO. 8t .a5) 44l ) T|-_.[1.25]...) .45]2.000 | .70[1.08|1.42]1. 43]1. 30| .90] 538
Lockport, Lock No. 21.. 76| T .52[2.72|-..[ .36[1.65] . 25|._.|L 802 70(5. 30(3. 15}.---| 398
Louisville 2 .- -70| P F|.00|2.71).02(--__[1.48| .47] T|1.70(3, 68|1 76| .06[3.11|.-.-] 70.8
Mammoth Cave. 2.03 .09 .05 . 15(1.96( .45|....12.631.85(.. . |2. 252, 17(2. 20|1.03/1. 16{ .40} 7408
8t. Johm__....... 224 98f__f___...| .70 .80| -2 |1.65|1. 36 | . 75|4. 10[4- 05{1. 05|4. 00| . 12| 37,8
Salvisa, Lock No. 6 -eoo| - 1512.38) J40).7C -1002.101..._1 .40(2.30] T{ .30/1. 10/2. 30|1. 30| . 80} .90 gl.ﬂ’
Shelbyville. . ....... T| .90|1. 30 . 1 1.34| .05 .61/3, 20|2. 96/ . 80]2. 50| .95 19,0‘
Bhepherdsville. ceni| < 04)1.06). ... .85).__| .57) (9 16.02] . 50| .184.02) ;.1
Stearns. _ ... SN IO Y { -7 68]1.69) . 62{ .78[ .20] .48]1.30] .05(1.00} o Z
Taylorsvilie.. ... T82l | Tedl e T 3 L4s|.| L48[3.20} (9 | (3) |7.36]._-1 1.8
Tyrone, Lock No. . M . 25(2.10] . 45] L 08(1. . 41(1. 70/ .20{1, 10{2. 85{1. 62 .85/ .89 ,g.11
Williamstown.....__.___. . . . 270]..-_| .8011.20(-. .40| .80 .35(1.20|.__.| .7012.10/2. 60| .96/2. 10f . 73| 908
Woodbury, Lock No.4 8| ___[....{....| .72[ .02| .07} .80f___.| .82(...|- |- -{....| .61{.__( .18]1.28 L03(--._| .03(L.12|..__| .36i3.10{.___] .66]1.80[4.52{1.82] . pa[2.00] 7 -
Eastern Division 8
3.
Annville. oeeooceeenens 1.89 1.69) .30/1.02} .62) .56/1.31] .40 -7*13 12.13'
Ashland 1__ 1.24 1.94] .25 .30| .44] .45/1.73 .73 1.19 163
Beres.o.onuoneanss 1.44 1.43| .06|1.46(1.16{ -79| .9c| .85] .9 13,;5'
College Hill, Lock No.111 1.23 2.02( .03| 66| .85|1.08/1. 15L. 25/ - 71 10.
Cumberland P e 3 1.32 2.191_.__1 T| .78 .07} .85[1. 44 5 ,sg
Falmouth .. .01{ .41} .02 8¢ . 1.76 .28 .02( .17|1.32 .08 (¥ (1.2 "’-33 "3
Farmerst...... ceme]acea]|~-zal L0OBI_| L0O] .7 . 1.58 20(2. 00|......| . 50| .62 .99]1.63|....| .8 #hy
Flemingsburg ... SN O S I 1 .70 . 1.24 186127200 141} eaf1. el 4570|100 36y
Ford, Lock NO. 10 1acceefonnfoenntencnf .90 . 1.20 2.39| | 52| .84|1. 14{1. 50| (08 30 0
Hazard . .o oooen |- ) et . B .68 .05] . 28] . 1.30 1.00} .41} .91) .26/ .3011.03) . 0311 %I 134
Heidelberg, Lock No. 141 _...[..._[-.._} .61[.___ .81 . -40| .46] .11 1.30 2,000 (41| (77} . 95| .64{1.21 .39| .90 328
Jackson. ... coromenelocan ceele b2l b ob el 120500 Ll el 250 .35 L1581 _l..__11. 40 1.20! .5ol1.30 ;30! ;5001 00! .08IL. Y

1 Precipitation for 24 hours ending in the morning.

2 Precipitation for 24 hours ending at midnight.

3 Included in the next following measurement.

9 4.0 inches snowfall, rain and melted snow not measured,

10 Estimated.
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TasLe 7.~Daily amounls of precipitation (inches and hundredths) at selecled stations in the Ohio River walershed, Dec. 25, 1936,
to Jan. 26, 1937—Continued

/'
December 1936 January 1937 ;
Totﬂl
265 |26027128|20|30{31]l1|2|38|[4)56]6|7][8]9(10]11(12|13}14|15]|16|17 |18 |19 | 20|21 |22 23|24 [-26 )
/
TENNESSEE—continued
Western Diviston
Bolivar. ... e oo 8 ) _[0.99) ... 1. 60| |--..|0.04{0. 09)___.|--..]0. 51]0. 73{0. 11(0. 61]0. 08]0. 241, 12|... . _}2. 00 . 50/0. 05]1. 91(1. 88(L. 40|1. 231, 20{0. 08 ;ﬁ?
Brownsville 1__ .. Aeemo| TH.08}.09(0.10{1.63{_.__|1.09|-...|eeefoo| T10.38|....1 . 25| .63|.._.1 .86[ .12} . 04{1. 16} .__| .71]2. 52|....|1. 54]3. 00[3. 47|1. 62]2, 3711, 41 2331;
Covington 1.. . _1--<-[0.40] .70] .04 . 056}2.40!____{ .90|._--f....|-_._| . 05| .10[--_.] .101. 00--_.{1.05( . 02] . 10| .90}..__| .80[3. 10].___} . 802, 80/4. 50|1. 10]1. 90|1. 0O, o
Dresden i..__ w]eaaa] .64] .32] 111, 20| - T|0.74]...-|.--_|---_| T|.74] T} T{L.05|.65 .14 T| 7T|2.35]1.43| .98|L 54]2.25|1. 73]2. 02|1. 30|1.30} , 65|1. 70| .- %8
Hallsemooeeao.. cofeanat . 83] L65)-c b 1280l 0.62) ) ]|--ao| 260 .60] L42[--__i .10]-._.]....|.70|....] .70i4. 00|._..| . 76|2. 51{1.80]3. 05|1. 50| . 65 1‘55
Jackson 1...._ Aecacfenao] 707 .25{ L0171 86). .12, 08{-ecof-cu.| O4{--.(.0200.01) 25| .78] .25] .58; .23 'T|L.20[....1.80]1.98) .03(1. 7313, 4312, 441, 88]1, 5811, 43 %:37
McKenzie.. . wefeenj .60 L08l_ )08 LY ) .68 --.|-__} .10] .06|_.__]| .68] .83 .19 .47} .08|.._.|1.05]..-.i3.60{1.88|..__ |1 08]5. 38|3. 06| (3);|4.40{._.- %ﬂ
Martin....._.__ oof--o-| .68] .05 .02] .881 ,10|.._.|.81....|..._| T{.20| .56 .04 .86] .65| .08 .24] .04 .24| ,35)..._|2.68|2.41|._..| .68}5.52[3. 77|1. 552, 22| . 09 208
Memphis *....... -] 01117} .03] Ti2.12} ___{1.60|.04j..__|-...| .03] .19 .68 . 87)....| 'D|2.89| .02/ .22/1.972.822,02) .38/2.74\. .| 208
Milan ... eeanfeeoaf <71 L 16 [2.08)..__] .39]-o]--n].-- | O8] . . b 96|1,38(2.53( T} .70!1.90{2. 06]1. 66|1.80(2. 08 8'08
MoSCOW oo ae]oane| .80 .93]....11.63] ,12] .88|.cc feuac]----|1.20] .06 .25( .87|----11.80| .48} . 05[1.44|1, 10|1. 5011, 1112, 08)..._- b‘gs
Newbern . ____.... ol----| .88 L0611 131 __{__.|.84|.._.}..d--..] .03} .70 o B7)-nao] . 08]4.70| .. __|__..1 . 78]3,43|2. 15| . 56|1. 10| .- 18:51
Perryville........._ aef-mn-| .85} 951 .03] .29] .71] .20q2.21) . _|-.__j--_.| .58} . 76| .48|-...|2.68] .49| .71[1.85| .80| . 9811, 27| .52| . 11 lﬂﬂ
Savannah L. ... ae|-rnel----12.15] . 09] .01] ,88]....14.65} --.|.-..} .03| .28} . 0311, 03|..-.11, 25| .65 .09(1.95| . 15| . 03|1, 15| .20 .37 5‘91
Selmer L...._______. |eeme]-oo- 181 161 | (88|..._|4.00]._.|..._|.01] .25} . 03{1.28|..--]----| .63] .05/1.85| . 27! .36|1 53| . 28] .60 ;0'06
Tiptonville....__ -1 :84] .04} . O2AL87(.___|._..} .87|-ccc|--o{ T|.53}. 46 . 08i_...]1,46|1, 16 7414, 7513, 69| . 06/1,67)_. .. 20:51
Union City 1..... ooloo.| .58] .27 .02] . 05[1.65)..-.f .8Y|coo|anofooai]eaaa] . 20( .34|._..| .37(2.70] .32{.__.[3. 20[4. 171, 19| .87(1. 28 2009
Wildersville........_.... ceee|eean]-aac] .08} .02| T|,65{....{L.08|.___|--..]-._.| T]. 05{1, 28! ___|1.05{1. 84]..._[2.80|2. 07|1. 85{1, 951, 40}1, 15 #*
WESTERN NORTH
CAROLINA )
Andrews._.. .40] L 01| o ]aaof-o--) L 02] L66[ L2120 L. 821 .| .34} .24]....11,55] .03
Asheville 2. LM .03] T T T).62---.! T .53|....|.23] .34]1.00] .17 T
Boone. . 40] .20 . |aoee eena| - 01] .34] .49 .50} .87].....] .52] .22] .03].._.] .10
Brevard.._.... L46[....) J12).. _f.._.| .08} .03] .08} .14) .53)....] .42} .84/1.41] .80/ .17
Bryson City ! S0 | PR R R Tfauaaf 87 ccanfocalao]| .80] . 50]-n._{2.63|.-__|..--
Franklin_..__ .21 .01 ,02{....1.01| .20[ .21|--..}.._.| .B2|..._| .60] .53] .81] .07| .0
Hendersonvill . . . 501 . . .42 07| .08)..o_joaos| 03[ .15] .04] .43]|.___| . 56| .40]1. 44| . 78| .09
Hot Springs ! . . .67 . L300 |ooo-f .80) 06| e |-ooo| . 02] L44] .75[.__.| .53] .03 . 23| .14]1.15] . 30| ... . . E
Jefferson. ... . .01]1.45| .80|._._| . 14| .30{ .00]__..|.___[____| .02 .24] .37 .02| .38|....| .82( .13|1.07} . 83| .03|..-.|.._-| .05} .18} g’
Marshall 1____ .65 . 101 . L051.40(....1 .| .45 .I6(____[.___|.......|.10[ 90|_...}.40| ...|.22|....{1.70} .50| L|..c| T[.-..}.40) g%
Montreat I ... _...... .06} .03} .02| .10] .01| .12 .06(0.01| .05 . 58] .25} .17[..__|.._..} .01| .01| . 74[....] .83|..._|.._.] .40]1. 68| .67 .15|....[..__] .05 .83 ﬂ'ad
Mount Mitchell aeen| T .36 . 14f .04).. ...t | 08| .78|__..) .44 .81[ .37} .5111.07| .00| .10|-...]-...] .12 .40 1173
urphy bl L79|L.17( . 011 -20(2.10|. | 17| .45 .13| .02 . |.._.} .07 .20| .30( ...} .02 .02 .33} .231.03| .30 .05|-...} 'T!.03/L.00 ;'g’
Nantahala, ....toop.ot) ) T...b T .20] .50 .41)._..) .85(....] 60| .45 .08] .15]....)._..] .20 7|t 24 Ty
Parker. .oc.o.o..o.oo.. T|...| .60 .30 _._|.18___.| .83 .61 .77| .46 . 19| .30| .87] T|.78 74
Waterville .20 . . 58| . 54[1.30f . . .01| .38/1.03| .02|-..-} .06]_.__| . 20| .65 . 70| .08|.---|----|----] .04] .81 0%
‘Waynesville..__......... cenfecacdeaa] .40 . 40] . 1502, 00|..._|1.202. 6| _|-eu-| +8B)unc|eafoooio_-| .08] . 20| .60|....| .70]....] .42| .22{1.18] .30|-ree]|emes]eeus--=-] . 85 o
WESTERN SOUTH
CAROLINA
Anderson..._._...___. mmmefoeec]--=-] .08} .11} 161101} . 40]1.43]1.42] .| .60| .25 ._.| .C6| .02 .01|_.__| .02 .02( .| .08) _..| .75| .10|1.47| .44f .07} __.|.__.|.17{ .10\ gab
Caesars Head 55(3. 52| _|3.00(1.38]____| .43] . 45| .10{ . 25| 02| .03| .056]....| .05 .25} .80[-.__| .84|1.15|1. 56{1.10] . 10| . 11|....| . 48] .52} %5
QGreenville 1 . . .16 .66}1. 03] .64]2.08] T| .03} .62] .10} .056).___|.._.J-...] .10 .05|..__|_._.] .07{ . 28] .10]1. 50} .59 .07]....] .01} T| .14 15
Landrum_._..______... .7811.42] .42i2. 11 ___ 126001 74|, .} .82 .32} 11| o6 .. { _..|.._.|--._1 .18] .22|-._] .67 .72(2.16(1. 14 .04|.__.|.._.| .12[ .24 1.l
Walhalla.__..._.__._... .98} .63} .43[1,83| .18(2.01(1.02j..._| .65} .18| .08| . 13| . 03] . 02| . 40| .02{ . 14| . 06| .30{___.| . 57| .33[1.47| .806] .06} .04| T|.14] .26 i
NORTHERN GEORGIA
Blairsville 1. .____._... ceec]ewantaoa] o80] T . 10]1. 407 . 10]1.80
Canton .o oecereccnaan L 121,13 1711 59
Carlton Bridge ! . 68| . 1811.20
Cedartown._.........._.. 1. 60]1. 10|2. 06
Clayton.... 2.52)....2 93
Cornelia 2.36| . 87107
Dahlonega !.....ceeuue-.- 2. 011 . 062,03
Gainesville1. __._.____.. 1.40] .02)1.68
Gillsville L. eeeeea- 1.48| ,10!3. 00
Hartwell (near)!__ 1.02j....|1.80
Lafayette 1 _cucuen-- 1.3 2. 02
Resaca \_.__ . 03I1. 57, 1.48
Rome ... .62]1.13| . 08|1. 32 1.62
Toccon . ......mmnaanean . 28]1. 13 . 101. 38 2. 05
NORTHERN ALABAMA
Albertville. 1,98
Belgreen i.. .75
Bridgeport 1.08
Decatur 1. 1.53
Florence 1._ 1.09)
Fort Payne 1. _{1.47
Gadsden .. ... 1.7
Guntersville 1._ 1.85
Haleyville.... 1. 05 .
Riverton ... .70
St. Bernard.. 2311.77] .
Scottsboro. . . . 1.32] .
Tuseumbia 1. ooeeenalllanll T . .90

3 Precipitation for 24 hours ending in the morning,
8 Precipitation for 24 hours ending at midnight.
2 Included in the next following measurement.
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TasLy 7.—Daily amounts of precipitation (inches and hundredths) at selected stations in the Ohio River walershed, Dec. 25, 1936,
to Jan. 26, 1937—Continued

December 1936 January 1937

Total
o526 127 |28 29130 |31j1)2|3i{4|5]|6(7 8|9 w|11{12{183]14)/15/16)17 1819|2021 2223|2425

Nog
THERN MIssIgstppr

0.42] . 28] ._.11.281..._[0.
7| . 69| . .29 .
L28] .30 . 021 29..._[1.

WOND

PAMIL0CO, 0L NN N
]
8 EEHNERINZ

. . .03) . .
. .59 . 12| . 08{1.10]-...| .
- ASTERN Anganmas

Arg
2 .
grkaﬁgls’hé@ L. o] 7] c04]oc) L20] L88) 177 |-aac] £ 09] . 50| . 02]1. 861 17)._._| . 06] . 02| . 05| .66]. .| . 421 15|....} . 502 8112, 45]1, 00} . 0C) .68} 16,82
RBtegyjp, 16Y 1 1ol vo2| 8s{ A ' i88|H1fzie2|l|TTI1| T38| 04| .31) T 04| -08| I45[ 54| .10 T| .86(-217| [32| .31, . 051 65 . 23| . 15(1.86| . 54|1. 13| 14.40
BRCk R o1 04]2277) Je1| - 07| . 05| . 95| . 60| .02| .55-—|-_C|..__| .07| .83| .08]1.20{1.92| T|.15|.14|.17|L 50|---.| .02| .22|....} . 503,051, 15/1. 03} . 01]1. 00/ 16. 02
Olythgyix T 6| caal o) vl 20| sl dol-IITiTIITIT Dod| L6 T 1 12180 L 10) . 12{1. 00|1.35|.-_| . 02| .23|....} . 43/2. 80| .96| .40l .02| .88 15.32
Saliog e s - S ey el Ten| ) m|n s TIIIIT Ton < 75| {1. 76| . 80|---| 0| .19{ . 06] .32(...-| .54[3.94|__.| .35/4.503. 51| .96| . 84| .60/ 20.42
Calngn 30k ! Cl0|oaiany ce0f 20|22 TaalTTIINTIIIITI) Doo|i 26| <05 . 85| Le5(-.-_| 03| | .96l .57|- 1| |. o |-ooo| 211 L30[2.08| 45| T .50| 10.85
Srengoy; 1 | TT|nes|TanliIn s7| seo| T inf2 oo|oooo|-oiI| 17| 24| Lo4| 13| . 65|1 17( . 25| . 28|--Cl..| -20(--.<]" BO[1. 40| . 02| . 86i1. 12| .95(1. 22| .40| . 34/ 14.02
lingoy 1 . . .21 -o7| 02| .60l .97| .10| 25| 11| 02| . 21|--27f . 221 85(...| . 90|1.8712. 7011, 05 . 68| . 81| 15.33
.26 . .2311.82....1 T].95 .35 .84]..__|----| .02|-_..] .01] .83[1.72]1. 85 ,28| .64l....}1 13.43
.10 . .15 . 80| . 28] .72|..._} . 48|1.03|-...| . 15| . 11| . 25/2. 00----] .20] . 75{1. 10| .10} 17.24
.03] . L B6(1.48)ao| . 21| . 12] . 18] . 8B|- oo |ocectenanfeca.] L 21] . 2412.44]1. 04} . 85| . 48| 11.30
091 . -82[ .86]718( . 13| J04| . 11| .o01|--T1|1 44| 74| 021 76[1. 103, 44 . 20| . 86) . 01 17.68
27 26l T g con| 78| |TTITT T T 74 86) T .32 | 6.41
.03 . 1.00/i-43| T|.0s| T|.07| 85277} .30f [70l....| .613.87) .71| . 95| .12| .43| 16.57
203| 78| (2. 56| . 50| | "D .43( o06|1. 252277 [28|4. 25| -27| " (3. 302, 65f . 75[1. 00 . 1| 20.13
42! | ~18(1 71 34| cs7| . 20|.__(1 62| 2C| L88) 811" C|2 201 26( . 67| .8912. 23| . 70| 19,09
.09 . 1.72] . 89{....| .12 .35{ . 14]1. 15|-__| . 10{2. 30}....] . 20/4. 41|3. 10]|1. 20| . 27 . 85| 19.96
.81 1.50| . 46{ 704 116| . 04]1. 00|.-..| 092, 05| - 11(3. 60|3.4911.89 T .80....| 16.24
.35 28] . 55| . 55| . 25]----| - 50] . 05]-.-_{2,13....[....| .94]3.55/2.05|____11.70; . 10( 17.22
1.86| . 76]--| - 26| . 17| .16] -54|-227[ 7 76|4 21|07 | . 2513.86/3.99| .67\ . 96| . 93| 21.76
.03 . 121 (21| .44] .22 .14]1.23|...| . 03] 52(_._.| . 09]4. 52/2. 92]1. 32| . OLI1. 10| 17.94
e I 1.40|1.75] 08| 07| .39) - 13j1 27| 70) (1 s3| .| (134 a4z 881210)  T1.27| 2170
T . 100 -78) "D 116] -13[.-..| 3027|7542 0|--l| .75(2.85!3. 85| . 85| . 96| . 96| 18.29
.78} . oot 20._t “10| “22(1-36! 10{270| T2a| {1 "ligofi 42l 80| |\ 13.36
.32 1.00| . 70| 20| . 35| . 10/ . 40| . 20| - 30|1. 15| .40| |1 65[2. 20(2. 00| . 6|1, 53| 18.21
.06) . 1.35( .96 .30] . 08| .21| . 091 23| . 11{1. 41|...| . 15|4. 83]2. 2011. 49| . 06| . 79} 18,57
. .80l .20( . 05|-...| -85|-._|-27{100[2 20/~ | . 98|2.95(3. 62| . 95/1.10| . 23! 18,73
85| /57| . 0n|....| -80f .85| . 05[--_7|..-.[3. 50| -45(3. 30[3. 50]L. 00 . 01{1. 70].--..| 18.51
28l .| .48].... 1.80
10| 7B6|--..| . 35| 10.85
260} |ocfeeo | 8,25
. () (28011 28) 1.5
. 3) 12.50{1. 05)--..1 15.41
. 05 . . 81| . 90|--..|1.20] 13.95
2.50(..| . 15/4.002. 0011. 10| . 65--._} 16.63
cmen|enan| c41]aaal] L 74| . 20j--..] . 18] 7.8)
Sojeealoel. ool el .\ | 874
. 19(1. 23|1. 14| . 07} . 87( 14.60
L 301, 27.....| .61} 12.28
2.23 T|.82|..._{ 18.42
—— 1. 85|--...| . 85}.._.| 18,29
.12( . 7011.05( .66} . 12| . 33| 14.44
cewa] <10} afu-na] 80111011, 40]....] .70i____| 15.60
. oo 87/ 8T( 12,0202, 41)1.82) (08| . 33~ 15.84
. .22] . 8ioo..j . 211 .78{....) . 1213.25(2. 1011. 92} .35] .60} 14.88
7ol 10 woee] S1201.4710001 L 10(3, 602 9511, 17) . 321 05| 17,99
RGNS i 1.1 Py 116{..._[ T} .18{._._| .35[1.70(1. 15| .05|--_.| .82 14,54
.01 .36 Tf. mamefeeee]| 0 02|uennfacnat 2 13] . 52] (19t 26| 6,19
weral <82|o-c| .38 . 104002270 .. {1'801220 L 15/3.90]..{3.20| . 40| . 55( 15.76
} T .68 .10| T|.22| .36 . . . . .1 . L10{L 18 cas|enan] Tlavas] 2 20]-na-| . 43) .82|<--.] . 18] 6.54
s weeef +80/-2o| L 03{1 101 11 ZZIT) w42 CITI I LD 10] - 1011, 211,00 043621 T8]o o | L O|oome e | L 17) O8L.33|1.24 ... | .8 16.81

i
Tacj, .
1p.Cbitation for 24 1
' r 24 hours ending in the morning,
?Ingf’ligitation for 24 hours ending at midnight.
: ed in the next following measurement.



14

Snow cover.—Snow played no important part in the
1937 flood. Before the rain period 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 quickly
melted by the general rains and had no appreciable effect
on the flood. (See fig. 4.)
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FiGURE 4.—Depth of snow on ground, 8 p. m., January 4, 1937.

MAJOR STORM PERIOD, DECEMBER 25—JANUARY 26

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 this 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 Mississippi 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 concerning 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 Muskingum 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, with 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 Louisville, Ky. The
heaviést amount recorded in this area (25.11 inches) was

at Johnsonville, Tenn., on the Tennessee River, a short
distance south of the Kentucky border. ;
Little precipitation occurred after January 25, so th8"
figure 10, which shows the total for the whole month;
very nearly represents the rainfall during the first
days. Figure 12 shows the January precipitation 28 {
percentage of the normal for the month. An area 011
about 24,000 square miles, in the Ohio Basin, had rainf?
amounting to 400 percent or more of the normal. ”
In table 8 the average precipitation for January *
given for the States and sections of those States IYm%
within the Ohio Basin or adjacent to it. For the Smtes
listed in the table, all records for January were broken #
follows: Extreme southern Illinois, Indiana, Ohio, Pen?
sylvania, West Virginia, Virginia, Kentucky, Tennesse®
Arkansas, and southeastern Missouri. The record fo
all months was broken in Indiana, Ohio, Kentucky, 8"
Tennessee. In Kentucky the previous all-time recof
was broken by more than 4 inches; in Tennessee, by m0”
than 3 inches, and in Ohio and Indiana, by more than
inch. The former monthly record of 18.67 inches ¥
Dresden, Tenn., was exceeded at 12 stations in Tenness®®’
the greatest amount was 23.90 inches at McKenzie, Ten!:)’
The greatest amount reported in 24 hours within the Oh;
Basin was 5.52 inches at Martin, Tenn., on January 2

TaBLE 8.—Summary of January rainfall over Ohio Basin and oo™
parison with previous records

Janu- Previous highest and dst?”

Depar-
ary
Area Drainage 1937 ftrlcl)rx?x o
r;:lj]'l]' normsl Fogg;nu- For any 10
Ilinois: . 197
Stater - omooomnen Mostly Ohioand Mis- | 5,08 | +3.64 | 6.98 1016 | 0.43 Sepb
sissippi.
Northorn.._.....| Mostly Mississippl. .| 3.04 | +1.42 | 4.77 1910 | 0.51 Jun® Jg
Central. ... Ohio and Mississippi--| 4.94 | 42.75 | 6.92 1916 |12.07 Sept- joif
Southern_.___._.|.___. s S 11.74 | 48.18 | 9.26 1916 {11.34 Oct- "
Brookport..._._- L8] (3 (1 2. U & 3 DR I ORI Lo
Indiana: . 19
StAte e cemannn Mostly Ohioand Mis- | 9.93 | +6.76 | 7.75 1913 | 8,89 Mar
sissippi 0
do 5.72 1800 | 9.95 MsY joff

7,79 1890 |11, 28 Sept Jof
10,43 1913 |10,46 Oct- "

Southern.__
Evans Landing.
Ohio:

Fernbank.
Pennsylvani
State...c..o_ ..o
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FiGURE 5.—Precipitation, December 25-31, 193¢, inclusive.
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|U.S. DEPT. OF AGRICULTURE

WEATHER BUREAU

OHIO RIVER

DRAINAGE BASIN

TOTAL PRECIPITATION, INS.
JAN. 13-25, 1937. INCLUSIVE

FI1GURE 7.—Precipitation, January 13-25, 1837, inclusive.
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OHIO RIVER
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PRECIPITATION
JAN. 20-25, 1937

FIGURE 9.—Precipitation, January 20-25, 1937, inclusive.
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GG



23

ta;I,‘he weighted average depth of accumulated precipi-
s 'on between January 1-25 over the entire Ohio Basin
in Wwell as over each of the principal subbasins is presented
v table 9. The average depth over the entire Ohio
alley is 11.20 inches, a total of 2,284,708 mile-inches of
Water, The greatest subbasin depth is in the small Trade-

ater River Basin, with 20.38 inches, closely followed by
18‘3 Green and Salt River Basins, all in Kentucky, with
8 41 and 17.87 inches, respectively. The least rainfall,
38 Inches, is in the Allegheny Basin.

Tanig 9.~Total precipitation, Jan. 1-25, 1937, inclusive, Olio
River Basin

I1-inch isehyetals drawn on maps, scale 1:500,000, and areas planimetered]

Area in | Precipita- P“}?Z}:}ta'
Basin square tion in weighted
miles .|mile-inches average
Aj

WEheny e 1,731 | 74,03 6.38
Begyorgahela. - ... _JT_ L TLT T T 7,370 60, 108 8.16
Uskg s or e 3,127 24, 237 7.75
“Lithye BUM. ... 8,038 71,367 9,62
Hoggpenawhia. 2oL T 228 | 22,000 50

_____ , , 40 .
ea‘;;wm T 12,301 83,760 6.81
Tygepndob. ...l 1,608 13,074 7.70
smlg SX?I%OE Crogk..--o-oo-- 4208 35 358 5%

R pbuat S AN ,275 43 .
Ligi0s.o - 6, 510 74, 404 1L 44
Il\;llcking’hmni 3o i Jo8 55

,635 \ -
e 5, 386 60,076 1132
Bayg deky Ll 6,921 92, 402 13.85
Oregy~~-- 2.801 50, 029 17.87
Waper- 9,107 | 189,345 18.41
Sgjj00h. 32,727 | 303,781 9.28
Tragoss - 1,160 17, 700 14.87
Ou,n%Wuter 1,001 20, 683 20.38
Tepneetland ..o ool 17, 880 267,376 14.95
messep. 11T TIIIIIIIIIIIIIIIIIIIIIINIT 40,607 | 449,560 1105
ellaneqys 1.1 1ITTIIIIIITIIIIIIIIITITTT 21,700 | 300, 501 13.79
Ohio, entire basin. _.o-eemweeommeeocnns 203,046 | 2,284,708 11.20

1
: In"’]udiﬂg dirsct drainage into the Ohio River and minor tributaries not listed above.

bThe daily precipitation during the entire period has
®h computed as average depth for each subbasin. This
st’ls.obtamed by plotting daily precipitation for about 275
Tﬁtl‘?ns at which rainfall is measured in the morning.
bl @verage precipitation for the subbasins was obtained
o, Using the arithmetic means of these stations. For
OVeral days, on which inconsequential amounts occurred,
v Computations were made. Figures 13 and 14 show the
Staemge daily rainfall depth over each subbasin and the
st, o8 hydrograph for the most downstream river gaging
on 1n each particular subbasin.
]&nn practically all of the subbasins, except the Cumber-
g and Tennessee, the hydrographs show several minor
ries during the first half of the flood period, with the
th Dcipal rise occurring during the latter half. = Although
bee.l'ls_es in the first half were quite well defined, rains
toglnmng about January 14 were so closely grouped as
jnd.m}lke it difficult to distinguish rises resulting from
Qip“l’ld_ual storms after that date. There were two prin-
fist Mses on the Cumberland and Tennessee Rivers, the
as the result of the rains on the last few days of
mber and the first 2 days of January, and the second
ah Y result of the closely grouped downpours beginning
the Ut January 10 or 11.  Except for the upper Tennessee,
&S.“Se during the latter half was the greatest in all sub-
hydlns of the Ohio. This is illustrated by comparing the
g Tograph at Bridgeport, Ala., with other hydrographs
W in figures 13 and 14.
sup.o, entire rainfall period has been divided into three
to0¢tiods and the isohyetal maps (figs. 5-7) show the
Stop, Precipitation for each period. This division of the
™ period conforms to the three separate phases of

s

ece

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) at 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 flood to follow.

Precipitation, December 26-31—Two principal storms
occurred during this period, one on the 27-28th 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 the first storm the heaviest rain,
averaging about 0.9 inch, fell over the 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 Basins 1t
averaged between 1.50 and 1.75 inches.

Precipitation, January 1-12.—During this period two
storms took place—one on the 1st and 2d, the other on
the 6-10th. In the first storm exceptionally heavy down-
pours occurred south of the Ohio River. More than 4
inches 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 Kentucky, 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 the mouth to Evansville.

Precipitation, January 13-26.—During the third and
fina]l phase of the storm period, January 13-25 (see fig. 7),
rainfall was excessive and almost continuous in much of
the Ohio Basin. A zone about 700 miles long and 100 to
200 miles wide, extending from Arkansas northeastward
to south-central Ohio, received 10 inches or more of
precipitation. From Cincinnati to Louisville the axis of
the zone closely followed the Ohio River, and from Louis-
ville to the mouth it lay a short distance to the south.
The area of greatest precipitation was centered over the
lower Tennessee just south of the Kentucky-Tennessee
border. The greatest amounts recorded during the period
were 21.2 inches at Dover, Tenn., and 20.6 inches at
McKenzie, 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 three well defined rainfall periods in the final
phase of this storm, and a notable feature is that only on
the 16th, 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 Ohio River, which was already above
flood stage in the 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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FIGURE 13.—Average daily precipitation and stage hydrographs for subbasins 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 OF FLOODS
IN 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 which 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 with 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 airusually results in precipitation.

A cooling such as this 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; as 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) insolational 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 over
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

+ Bulletin Z, Weather Bureau, 1913, previously cited, p. 3.
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cold air mass is usually about 1 or 2 percent and 1t i
along this slope that the warm air is lifted.

It is at or near this line of contact between air mass®
that the greatest amount of precipitation over the ObY
Basin occurs, particularly during the winter and sprit
months, when the cold air masses are more develop® }
causing greater physical action to take place because Oe
the greater differences in temperature. Normally th
air masses move in a general west-to-east direction 0V |
the continent, with the boundaries, or lines of contﬁc]
between the air masses, moving in the same genef”r
direction and causing the rainfall to be distributed 0v¢
wide areas.

The movement of the air masses depends basically ¢
the general circulation of the atmosphere, and changes
their movement are influenced to a great extent by t‘c
changes in the magnitude and distribution of baromet®”’.

ressure over the North Atlantic Ocean, thus affectiVz.
f’argely the climate of the eastern portion of the Unit®
States.® Normally, during the winter and spring months’,
an area of semipermanent, high barometric pressure,
anticyclone, is centered over the region of the Azofes:
With this pressure distribution the atmospheric circt “A,
tion is such that large quantities of warm, moist To
(Tropical Atlantic) air are transported {from the Sargassb
and Caribbean Seas northward over the western NOTt.~r
Atlantic Ocean. Cold, dry Pc (Polar Continental) ii'l
masses, accompanied by high pressure, moving sout ’f
ward and southeastward from the northern region f
North America over the eastern portion of the Unlt‘z
States, will usually interact with the Ta air in the vici? y

- of the Gulf of Mexico or over the Atlantic Ocean.

It sometimes happens that, with an increase in pressur‘a
at Bermuda, through the intensification or changeé .
position of the Azores HiGH, there is a corresponding sb ¢
westward of the trajectories of the air masses, As 108
as this pressure distribution persists there is a ste# s
stream of T4 air into eastern United States. This stref g
is directed northward over the lower Mississippi Vﬂ].leg;
and then northeastward over the Ohio Valley, follow!?
the clockwise circulation associated with anticycloney

The eastward movement of P¢ air masses is blocke i
the steady stream of Ta air; and the line of contact bio
tween the air masses over the longer axis of the Ohh’
Basin oscillates, moving slightly southward and north
ward, depending upon the relative intensities of the i 0
pressure accompanying the Pc air mass and the pl‘_esSu :
In the vicinity of Bermuda. This relatively stati00%
discontinuity causes great quantities of precipitathning
be released within a relatively small area mstead of etbgi
spread out evenly over the continent, as would be "

case in normally-moving circulation systems. -

METEOROLOGY OF JANUARY 1937 STORMS

b
The distribution of pressure was abnormal over m(;;'
of the Northern Hemisphere during the period Dec%s;
ber 21, 1936, to January 25, 1937, with an increa
pressure and a westward extension of the Azores B! o
This distribution, insofar as it affected the weather 015,
ditions of the United States, is illustrated in figure gﬂd
which shows the normal January sea-level pressur® "
the average during January 1937 over North Ameé™
and adjacent waters.® ' P
mhreys. Why Some Winters are Warm and Others Cold in th%Eﬁss. &
United States. MONTHLY WEATHER REVIEW, vol, 42, 1914, pp. 672-675 and OIEW' v

8 Weather on the Atlantic and Pacific Oceans, MONTHLY WEATHER REV
65, January 1937, pp. 32-34.



‘I'e 'he positive departure from normal pressure in the
,Bglon of Bermuda is quite pronounced. The average at
OnelrmUda during January 1937, using a. m. observations
20 Y, was 30.31 inches, or a departure of 0.15 inch above
J ™mal. Considering the period as from December 25 to
+8uary 24, inclusive, the average at Bermuda was 30.37
%es, or 0.21 inch above normal.
tI'ibve'n more remarkable was the abnormal pressure dis-
dution over the northeastern North Pacific Ocean, where
Ilos arp increase in intensity and a marked shift to the
avl'th and northwestward of the center of the area of
o Srage high pressure occurred. This center, with average
1 ®Ssure of about 30.50 inches, displaced the Aleutian Low
o2 bosition a considerable distance west of its normal
B °Q&t1on_
qu he departures from normal pressure in this case conse-
ki gntly_were unusually large. The greatest departure,
" 85 inch, occurred at Kodiak, Alaska. At Dutch
' trgal‘bor, Alasks, in the vicinity of the usually strongly in-
'incﬁched Aleutlan row, the average pressure of 30.15
Iy es was the highest of record for January since 1916.
Darthe southern portion of the high pressure area the de-
%ntl_ll‘_e was small, but generally negative. Under normal
ing ditions the January pressure at Dutch Harbor is 0.45
of lower than at Midway Island, which is in the border
X the January high-pressure belt. However, during
prgu&ry 1937, a marked reversal occurred, with an average
W ssill'le a&; Dutch Harbor 0.20 inch higher than at Mid-

Sland.

e most unusual pressure feature over the United
‘ov&tes was the increase in the gradient from north to south
-8 the Rocky Mountain and Plateau regions. The

k? est average pressure, 30.25 inches, was centered over
lo Otana, The average pressure over the Southwest was
: ;ine}?r than normal, with an average of less than 30.00
the e extending northward to northern Colorado. Over
‘heaﬁemMDder of the country the average pressure was very
Wh ¥ normal, except east of the Appalachian Mountains
Sre there was an Increase in pressure. .
taily eather conditions resulting from this abnormal dis-
lag Ution of pressure were correspondingly abnormal over
o We areas. ~In southeastern United States northwesterly
the CSterly winds normally %revml in winter as a result of
nen,;gl‘ adient between the high pressure over the cold conti-
smlth&nd the low pressure over the warm Gulf Stream and
Warg ern waters. However, with the expansion and west-
g2 extension of the Atlantic micH, such as occurred in
gﬂyu&l'y 1937, a steep pressure gradient, producing south-
A Winds, prevailed over the eastern Gulf of Mexico,
%istﬁg' 15.) This resulted in_a continuous inflow of
fon ~A 8IT Over southeastern United States, extending
to f West as the Mississippi River. Abnormally high
by, Peratures prevailed over this area, with the westerr
Atdﬁl'y sharply defined, as shown in figure 16.
the © the same time, the position of the Pacific HiGH over
the Rortheastern Pacific, displacing the Aleutian Low to
the West, resulted in a marked change in the trajectory of
mte‘“l.‘ masses affecting the western United States. The
L n Ity and location of the Pacific. HigH durin(g1 January
By o ed in a constant transfer to the southward of polar
Ty B&SSGS» originating over northern Alaska. The polar air
by Wes covered practically all of that portion of the coun-
N\)rt}?st of the Mississippi River, including portions of the
Yot Central States, and resulted in extremely low
- qperatures over that region. )
Ay ® great contrast between temperatures in the eastern
“Western portions of the United States is seen in the

3002 28R
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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 Carolina. Severe freezes
occurred in the Pacific Coast States and were especially
damaging to citrus fruits and truck in southern California.
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 fig-4) and served to maintain the stability of the polar
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 Basin.
The northward flow of tropical air at the surface was
forced aloft as the “front’’ was encountered. As the moist
Ta air rose over the polar air mass, the heaviest precipita-
tion occurred some distance beyond, or northwest, of the
surface 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
precipitatéd over the Ohio watershed.

Precipitation did not occur everywhere simultaneously
along the front, nor was it of equal intensity at all points.
The 1dea of a single storm center moving across the coun-
try must, also give way here to a series of storm centers or
“waves” moving in the same general easterly direction
along the front. TFor 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 at 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 at
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 sufficient
normally to produce an increase in the intensity of

‘precipitation.

Synopsis of weather maps, January 20-25, 1937."—The
synoptic situation which produced heavy flood rains in
the Ohio drainage area between December 25, 1936, and
January 25, 1937, is best typified by the series of weather
maps from January 20-25, inclusive, when the most in-
tense rainfall occurred. (See figs. 9 and 17-22.)

During this entire period a steep pressure gradient,
producing southerly winds, prevailed over the eastern
Gulf of Mexico and caused a continuous inflow of moist
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 origin. The polar “front”
between these sharply contrasting air masses underwent a
series of northward and southward movements at various
points, but its main pivot point was relatively stationary
i the vicinity of northern Alabama, where usually the
northward flow of Ta air at the surface was forced aloft..
Assuming that the anticyclonic trajectory continues as
the Ta air rises, it is not surprising that most of the pre-
cRipitation was directed northeastward over the hio

1ver.

D1 grom notes prepared by A. K. Showalter. U. S. Weather Bureau, Washington,
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The se

Deriqy ; Seduence _of meteorological events during this
od is summarized briefly as follows:
etn' the morning of January 20 a well-developed baro-
ro“é'(lic depression over mnortheastern Kansas was sur-
the ed by Transitional Polar-Continental (Nec) air to
s&st and north, Polar Continental (Pc) air to the north-
: and Transitional Polar Pacific (Nep) air to the south.
east of the Low a mass of TA air over the Gulf
th €3 was overrunning the Nec air and producing rainfall,
sep oviest of which was occurring over western Tennes-
oy, By the morning of January 21 the disturbance had
Tegi ed rapidly northeastward to the lower Hudson Bay
T ion, and the Pc air covered most of the Great Lakes
8lon and the Missouri and Mississippi Valleys. The
to o front extended roughly from central Pennsylvania
exteaStEI”n Texas, and the heaviest 24-hour precipitation
Dos'%}ded from 100 to 300 miles northwest of the front’s
thoion at that time. The front gradually shifted and, on
s()utmormng of January 22, was located about 250 miles
heastward. In this position, with oscillatory move-
o ) OF wave action, continuing along the boundary,
cipitf’vgsrrunnmg of Ta air caused moderate to heavy pre-
gpion from Arkansas to western New York. On the
ea;t'nmg of January 23 the polar air covered all of the
Geoen-l portion of the country except the Carolinas,
f urgla, Florida, and southern Alabama. Action con-
tig ed between the Pc and Ta air masses and precipita-
Oh:.. Yas general over the southwestern portion of the
Ilexg asin and the lower Mississippi River. During the
turl, 24 hours, wave action led to the formation of a dis-
g d&mle over western Tennessee on January 24 and
~erate rains continued over the lower Ohio Valley.
' rapisdl disturbance deepened considerably and moved
to 4 Dortheastward from the morning of January 24
fggin o Morning of January 25. Excessive precipitation
by 11;1]; fell over most of the Ohio Basin, ending generally
The early morning of January 25.
the € morning of J&nuarg 25 marked the ‘‘break-up” of
perigondmons which had been causing the prolonged rain
Cvg Polar air, mostly of continental origin, now
to &red.’ﬁhe entire Ohio Basin, and the front had moved
Agr Point over the Southeastern States. (See fig. 22.)
thiy “dual decrease in pressure at Bermuda occurred after
Ocg, ate and the front continued to move out over the
droan- n January 29 the morning pressure at Bermuda
ﬂOOI(’lPBd below 30.16 inches for the first time since the
- ThPel‘IOd began.
Ilorme North Atlantic miem was located southeast of its
g 8l position during most of February and the Ber-
grecia‘.l)rqssure averaged 0.11 inch below normal. The
a'sh?l‘mau‘,lqn over most of the Ohio and Mississippi
: Wh?]dunng February was likewise below normal.
sty 8 ther_e was movement of air masses and pressure
;sufﬁo%ns during the period January 20-25, there was
"f)erlnient retardation of the principal polar front to
op t Ta air to flow aloft over the Ohlo River Basin
top ¢ extended period, thereby causing copious precipita-
Sstens that region. The immediate cause of the per-
g rainfall seems to have been the steep pressure
the egnt which was maintained in the moist T air over
Ty Stern Gulf of Mexico. )
Sprip Leeal storms producing Ohio River floods.—Winter and
“Supg S Months in' which there occurs an increase in pres-
Nerg)] & westward extension of the Azores miGH are
MiggjsY 8ssociated with floods in the Ohio and lower
B 'SSippi Rivers.®
WV
,Uuttga‘]égélelsnphreys. Why Some Winters are Warm and Others Cold in the Eastern
- Monthly Weather Review, vol. 42, 1914, pp. 672-676 (see charts) .

This is illustrated in the floods of

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

Three flood-producing storms, occupying quite different
positions over the 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-

I/4 7

N (entire mon»?)r
e ment /.

Neae—s . N

————— Bowundary Otro Lasnr
/fsolsyetas lire
Area A- Mar 23-27, /9/F
Area 8- Jan. 20-25, /1937
Area C- Jan /-3, /862
Flgures show grealest precipifalion
Mo nearest whole /rch.
F1GURE 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 at
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 1882 (C) is located
in the other extreme position, centering over the southern
portion of the Ohio Basin. The precipitation for the
entire month is used because the scarcity of rainfall re-
ports makes it difficult to locate the individual storm
areas. The rainfall was particularly heavy in the Ten-
nessee and Cumberland Basins. The Cumberland reached
a crest stage of 55.1 feet at Nashville, Tenn., and the
Tennessee crested at Johnsonville, Tenn., at 43.8 feet.

The storm area of January 20-25, 1937 (B), occuigies 8
central position over the Ohio Basin. It would be difficult
to superimpose & storm in a more critical position than
that actually taken by the storm of January 1937 to
produce a great flood. It followed genemlly heavy rains



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
ilustrated in figure 24 in which the major axes of a number
of storms of this type are shown.

The axes of the storms were obtained from the rainfall
charts prepared by the Miami Conservancy District,’ 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 they have characteristics
similar to the winter and spring storms which produce
Ohio River floods.

- Sotridary 00610 Bosir
—— Major AXIs oF Frecipiiation area of 6 or r77ore
o Cenfer of feavies) Precjpriation. (Frour/s 7o
neares? whole rrch)

FIGURE 24.—Axes of storm rainfall areas in Ohio River Basin.

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 farthest 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 parallelism of the storm axes (fig. 24)
indicates that this is a regional characteristic 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 1s 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 heaviest precipitation northeastward, thereby
placing more of that area directly over the Ohio Basin.

9 Miami Conservancy District, Dayton, Ohio, Storm Rainfall of Eastern United
States, Technical Report, part V (revised) 1936.

36

Transposition in this direction, however, appears to be
definitely limited by the Bermuda micH to the wester”
slope of the Appalachian Mountains.

Average pressure at Bermuda with departure from normal duri
period of Ohio Valley storms

)

Departu!

: Average m

Storm period pressure nglf,mﬂl
/
Inches Inclwg 50
Mar. 23-27, 1913 30. 53 ++' by

Oct. 4-6, 1910-. = 30.35 Toas !

Jan. 10-12, 1913 30.41 +'20
Jan. 20-25, 1937.. 30. 36 +‘]ﬁ
Nov. 17-21, 1906 -« - oo eemmmm e 30. 26 +‘0l)

January 1882 . oo o n Ll s st it 30. 25 4

The 1913 storm is centered farther east, as well as fal‘ﬂ}ez
north, than any of the other storms considered. A llno
joining the centers of the storms is roughly parallel b
the Appalachian Mountains.

CREST STAGES IN THE 1937 ¥LOOD ¢

The Ohio River flood of 1937 was by far the grea"ﬁﬂ‘c’;
flood of record in the greater length of that river and 12

Comparssorn of crest sfages along Ohio fiver /in flood of /937 with He
previous highest stages of record
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. niyer’s
F1GURE 25.—Comparison of crest stages in the Ohio and lower Mississippi Rive
flood of 1937, with previous highest stages of record.

b
considerable portion of the lower Mississippi. Figur® %i
compares crest stages along the Ohio and lower MISSI_Sslggt
Rivers in the flood of 1937 with the previous D&
stages of record. The crest of the 1937 flood was %y
siderably under the 1936 record stages of 46.0 1€¢

. 5 v()"
10 ;\ngearher report on the 1937 floods appears in Monthly Weather ReviewWr
pp. 71-86.

i
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ﬁlllf;‘tsburgh and 55.2 feet at Wheeling, W. Va. At Parkers-
M g€ and Point Pleasant, W. Va., the record stages of the
les&rch 1913 flood also were unsurpassed in 1937, but to a
ISer degree. However, from slightly below Point
H:fls&nt to a point in the lower Mississippi slightly below
We €na, Ark., and at Natchez, Miss., all previous records
Evre exceeded ; Cincinnati, by 8.9 feet; Louisville, 10.4 feet;

ansville, 5.4 feet; Cairo, 3.1 feet, and Memphis, 3.7 feet.
th ourly stage readings were made under supervision of

¢ Cincinnati Weather Bureau Office from January 15 to

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. During 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 at unprecedented stages show
that an enormous volume of water passed down the Ohio
during the critical period of the great flood.

TasLe 10.—Hourly river stages at West End power plant,! Cincinnati, Ohio

BB RO HDOOROHOTIAWODS

A.m P.m,
1 2 3 4 5 6 7 8 9 10 11 | Noon 1 2 3 4 5 8 7 8 9 10 11 {12mt.
\ —_
“éosr
) %g 48.2 1 48.6| 48.8) 40.0} 49.1| 49.5| 49.8| 50.0} 50.2 | 50.4 | 50.7 | 50.8 | 50.9 | 61.0 | 51.1 | 51.2 | 61.3 | 61.3 | 51.4 | 51.4 | 51.5 | 51.5 [ 51.6 5l.
17 8.l 5171 51.6| 6L.61 51.51 51,4 51.3| 61.2| 51.1| 50.9| 50.8| 50.7} 50.6 | 50.51 50.4 | 650.2 | 50.0 | 40.9 | 49.8 | 40.8 | 49.7 | 40.7 | 40.6 49,
18 49.5 | 40.5| 49.4 | 49.4 | 49.3 | 49.3 | 49.2 | 40.2 | 40.2 | 49.2 | 49.2 | 49.2|40.1}49.1|49.1|49.1(49.1]49.1|40.1 | 49.2 | 40.3 | 49.5 | 40.7 49,
5 50.3| 50.6 | 51.0| 51.4| 5L.7| 52.0| 52.2| 524 | 52.8| 53.1| 53.5| 53.9| 64.1 | 54.3 | 54.5 | 54.8 | 55.0 | 56.2 | 55.4 | 55.6 | 55.7 | 55.9 | 66.1 | 56.
2 6.5 | 56.7| 656.9( 67.0( 67.1( 67.1( 57.2( 67.3{ &67.4| 674 | 5726} 57.6 1 567.7 ) 57.8)57.8)57.9 | 580 ) 580 581|582 58.2/58.3 ) 58.3 58.
21 58.4| 58.5| 586 58.7| 58.7 58.8| 5891 58.9| 59.0| 59.1}| 60.2| 59.3 | 50.4 ] 59.5| 59.6 | 59.8 | 59.9 | 60.0 ] 60.1 ; 60.2 | 60.3 | 60.4 | 60.5 60.
5 60.91 61,11 61.4| 6L71 620 62.3| 62.5| 628! 63.1| 63.3( 63.6| 63.8|64.1|64.3]|64.5)64.7|64.9)651]654]|657]661;66.4|866.7| 67
35 67.4| 67.0| 68.2| 68.4| 68.8| 69.1| 69.4| 69.6 | 69.8| 70.0| 70.2 | 70.4|70.6|70.8|71.0]71.2|7.3|7L.5|7.6}|7L7|7L8]|7.9)720 72,
by 72,21 72,3 7241 724 72.5| 72.6| 72.6| 727 727 | 72.8| 72.8| 728|728 | 728728728 (728|729 |729(72.9|7.0[7.0(7.0]| 73
2 7321 73.3| 73.3| 73.31 73.4{ 73.4 73.4 73.5( V3.5 7.V 79| 741|743 |745]{74.6{74.9752|7556}75.9)76.2)76.5)768]7.1 .
% 771 18| 8.0 78.3| v8.4% 786 8.7 789 79.0 79.1}{ 79.2| 79.3|79.4}179.5|79.6|79.6{79.7]79.7|70.8179.870.9]|79.9]79.9 80.
P 80.0! 80.0| 80.01280.0/| 8.0 80.0| 80.0| 79.9| 79.9| 79.9| 79.8| 79.8 | 79.8|79.8|70.8179.8!79.8!70.8|70.7|79.7|79.779.7|79.7 79.
% 79.6 | 79.6 | 79.6| 70.6( 79.6| 79.6| 79.6| 79.5| 79.5| 79.5% 79.4| 79.4179.3179.3|79.8|79.2|79.2179.2(79.2]70.1179.1]79.1]70.1} 79
2 79.0| 79.0) 78.9] 78.9| 78.9) 78.8| 78.8| 78.8| 78.7| 78.7| 78.6| 78.6|78.6|78.5|78.5178.4|78.478.4]78.4]783|78.3]782]|782 78.
3 81| 780] 80| 77.9| 77.9{ 7.8 7.8 | 7.6 7.6 V6| T7.5 | 7.4 (V7.4 (7783|0271 | V01| 77076976979/ 768]76 76.
Al 76.6 | 76.6 | 76.5| 76.4{ 76.3| 76.8 | 76.1 76.1| 76.0| 75.9| 75 75.8 | 75.7 | 75.5 | 75.5 | 75.4 | 75.3 | 75.2 | .75.2 { 76.1 | 75.0 | 74.9 | 74.8 | 74
Feb' 1 74.6| 74.6 | 74.4| 74.4| 743 | 74.2| 74.1] 74.0| 73.8| 73.8| 7.7 73.6 |73.5|73.4|73.4|73.2{73.1(73.0]72.8|728|727]|72.6]725 72.
2 72,2 72,1 720 7o 7n7| m.7| 7.e| 7.5 7.3 7.2 71.0| 70.0|70.8)70.6170.4|70.3|70.2|70.1}70.0)69.9]69.8|69.6| 69.5 69,
3 0.2 60.1) 68.0| 68.7) 68.6) 68.5] 68.3) 68.1| 67.8| 67.7] 67.5| 67.4|67.2167.1/67.0|66.8|66.6{66.5|66.3]66.0]|659]658]656 65.
H 65.2 65.0 | 64.8 | 64.6 [ 64.4 | 64.2 | 63.9| 63.7| 63.4| 63.2 63.0| 62.8|62.6(62.3]622{62.0(61.8|61.5(61.3(61.2,61.0{60.8(604( &0
5 59.9 | 50.6 | 59.3| 59.0| 58.8 | 58.5| 58.2| &7.9| 67.6 | 57.2 | 57.0| 56.6 | 56.4 | 56.2 | 56.0 | 55.7 | 55.4 | 55.2 | 54.0 | 54.6 [ 54.3 | 54.0 | 63.7 | &3.
~ 53.1{ 52.8| 525 622 518 BLS| BL2| 850.8 |emeeaoc|mameccafoommne]ocmmce oo e e e c e e e e e ae

'
2 glevation of zero of gage, 428.80 feet above mean sea level.
Test 79.99 at 4 a. m., Jan. 26.

.gt&?.&l]y river stages during January and February at
Pre ons in the Ohio and lower Mississippi Basins are
fo.ented in tables 11 and 12. The stage hydrographs
R;;, Selected points along the Ohio and lower Mississippi
“nors are shown in figure 26. )
flog de January 1937 flood was entirely a “down river”
Youg, s 28 illustrated in figure 27. The highest stages of
t eird on the Licking and Kentucky Rivers occurred in
ther lower reaches, while floods were not experienced in
Ry, 2pper portions. Although the Green and Cumberland
Yoo > Were above flood stage at all points, previous
2°ds were exceeded only in the lower portions. The
tagy, orles of the Ohio River in West Virginia and extreme
low 'n Kentucky were not in flood, except in the extreme
T :r reaches where flood stage was only slightly exceeded.
-Qha.t ennessee River did not reach flood stage above
iy tht&nooga, Tenn., and, although high stages prevailed
SXoq 8 lower portion of the basin, no records were broken
Riy ept hear the mouth, due to backwater from the Ohio
Ben er' The northern tributaries of the Ohio River were
ﬁ‘&lly higher in their lower reaches. ) )
tloy, ©® concentration of the heavy and excessive rains
the 1o the entire length of the Ohio River channel during
ing . 2bter portion of the period resulted in the river reach-
of iti-,l Crest almost simultaneously along the greater part
3 g S length, Thus, the crest occurred at.Pittsburgh,
- January 26; at Cincinnati, 4 a. m., January 26,
Doina‘ olnt Pleasant, almost midway between these two
UQQUI,:’ &t 8 a. m., January 27, the same time the crest
Iy od at Louisville, Ky. (See fig. 28.) o )
the t°.°ntrast, the March 1936 flood, which originated in
Pittsglbumries of the upper Ohio, produced a crest at
e Wgh on March 18; Point Pleasant, March 22;
March 28; and Louisville, March 29-30.

I
Uiy
g

“lngtj

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,, at 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 distance of 966 miles,
on February 28.

Table 13 presents a record of flood-crest stages and times
of occurrence at selected stations on the Ohio 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.
Ouro River Basin:

Illinois_ .. ... $17, 400, 000 West Virginia.... $21, 000, 000
Indiana.._... 55, 000, 000 Xentucky. . _.... 219, 800, 000
Ohio_ ... 88, 300, 000 Tennesses__ ... 5, 000, 000
Pennsylvania. 4, 700, 000 ) —_————

411, 200, 000
16, 485, 557

$417, 685, 557

Mississippi River and tributaries below Cairo, Tl .

Grand total. _._.._
t Including $192,000 in Louisiana, principally livestock.
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TaBLE 11.—Daily river gage readings (in feet and tenths) during Janua™:

January
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TapLe 12.—Daily river gage readings (in feet and tenths) during January and Februa’”;
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.
987 at selected river stations in the watershed of the Mississippi Basin
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TaBLE 13.—Flood crests in Ohio and lower Mississippi Basins !

Dis- 1937 M?anl Prior to 1937
) sea leve, —
;{‘,332 Station River 0‘,‘2253“1 Eéggg elevation
mouth Highest Date of 1987 | Hrighest Date
Miles Years Feel Feel Feet Feet 36
1.5 | Johnstown, Pa._..oovecceceurmmmmmanma- Stony Creek.......... ... 47 15 12.0 | Jan. 22,108 1,166.0 30.2 | Mar. 17, 1936 :
27 | Saltsburg, Pa.....-—-..-- Kiskiminetas__ 2 16 11.0 | Jan. 22, 6 p 836.4 32.9 | Mar. 18, 1239
250 | Olean, N. ¥oomooeooeamen Allegheny__..._____~ 2.1 20 §.ce..- 11.4 | Jan. 26,8 a 1,414.6 | 219.4 | June LM 5
192 | Warren, Pa.___ocoommeoe- d 12 11.2 | Jan. 25__. L1822 | 217.4 | Mar. — 180
126 | Franklin, Pa...-ooccoeoeema- 17 18.0 | Jan. 25, 5 974.3 |  26.0 | Feb. 27,105
85 | Parkers Landing, Pa.....o-cc--—- 20 21.2 | Jan. 866.3 | 220.4 | Mar. 17, 1836 :
30.6 | LOCK NO, Bevrcoeonmmcmmcmmmmmamas 24 34.2 | Jan. 768. 7 45.7 | Mar, 18,19
241} Lock NO. 4o vccavmcmmeeceimmmemenae 24 31.6 | Jan. 766.1 43.6 Do. '
14.7 | Lock NO. B3..ccececarmnmmmommmee 25 32.8 | Jan. 742.8 45.2 Do.
........ Elkins, W 16 10.1 | Jan. 1,910.5 |cceanuo- "
46 Philippi, W. Va.. 20 14,7 { Jan. 23, 8 1,201 6 197.3 | July 25 1590 2
69 | Weston, W. Vi 20 15.9 | Jan. 23, 1,015 | 221.0 [*Oct. 13.1924
68 | Confluence, Pa... 14 9.4 | Jan.11and 23,88. m_..ooo..._. 1,316.8 21.9 | Mar. 29,104
........ Conpellsgville, Pa._ 13 11.9 | Jan. 10, midnight__ ———- 872.0 20.5 Do. 019
19 | West Newton, Pa.. 20 13.4 { Jan, 11, 8 8. Moo oo memmmaces 7661 30.6 | Feb. 27,185
124.2 | Lock No. 15.... 22 21.8 M. 860.7 20.4 [Jsn. 2 1588 :
101. 6 | Lock No. 10.- 25 21.6 | Jan. 23, 1 P. Mmoo ceeccemmeen 807.2 37.0 | July 10,7
84.8 | Lock No. 7.-- 30 30,9 | Jan. 23, BOOH .o mmmeomamecmecmomen 783.9 | 149.1 DO. o
41.5 | Lock No. 4..... 30 30.0 | Jan. 26,3 P. Meeocmcmnmrmmmroncnaas 746.2 | 43.58 | July 11155
14.6 | McKeesport, Pa. 20 17.0 | Jan. 25, 10 P. I cemeummmmaamnmcees 735.2 28.8 | Mar. 18, 1913 '
4.0 | Beaver Falls, Pa. 15 13.8 | Jan. 25,2 PuMoeocnomcnemaommamoan 745, 0 17.4 | Mar. 20,15
23 | Newcomerstown, 18 20.6 | JaD. 26, 8 P Moo 800,61 2215 | Mar. —
0.2 | Coshocton, Ohio.. 11 23.3 | Jan, 26 oo oo 766.8 | 30.5 | Moar. 26,10
76.8 | Lock No. 10. 25 37.6 702.9 51.8 | Mar. 27,
48.2 | Lock No. 7. 22| 236.0 671.0 49.1 DO. oo
0.2 | Lock No. 1 (1 35 55.0 622, 1 48.1 | Mar. 20, 1926<
103.0 | Glenville, W. Va 23 25.1 722,90 | 33.6 | Nov. 1615
48.0 | Creston, W. 20 22,8 644,56 | 52,0 | Mar. 14157
31.6 | Athens, Ohio 17 22.4 638.0 | 2267 | Mar. 1410
71 Camden on Gauley, W. Va. 23 10,0 | Jan. 21.coceemen 2,013.3 | 227.4 | July 419
42 | Summersville, W. Va.... 18 1.0 [ Jan. 2, 8a.m et 28.76 DO. 056
194 | Ivanhoe, Voo 15 8.9 1,950.8 | #35.4 | July 16 1813,
145 | Radford, Va. 14 6.9 | Ja0. 20, 2 D. Moeoiooooeomoooomo o fommoaanae 234.0 | Sept. 1330
95 | Glenlyn, Va.... 1 10.4 Lpo2 4| 3240 | July — 15
63 | Hinton, W. Va 14 1.0 {-ee 40 ceooe L362.6 | 20.2 | Sept. 13,15
53.2 | Clay, W. V8. 18 12.8 689, 32,4 | Mar. 14,35
95.0 | Kanawha Falls, W. Va 25 19.0 641. 9 237.8 | Sept. 14,107
82.8 | London Dam......-. 43 26.7 17810, 23, 6 8. Mleer e e ecmrameefamemcana)anemcae Pk
54.0 | Lock No..6.__- 42 34.6 582, 5 48,9 | Mar. 5 1915;,
81,4 | Logan, W. Va. 20 12.5 651. 6 27.0 | Jan. 19 5
28.8 | Wayne, W. Va.._ 25 15.3 6200 | 28.3 | Jume 3025
57.3 | Willlamson, W. Va.. 38 IO T U I a8.1 | Jan. 2030
88.5 | Pikeville, Ky....-- 35 30.3 664.5 | 40.0 | Jan. 28105
38.5 | Paintsville, Ky.. 40 30.3 507.0 | 3498 | Mar. 13,35
26.6 | Lock No. 3.... 45 45.4 562.2 | 48.4 | Apr. 3103
196.2 | La Rue, Ohio 11 13.9 Goi1| 1178 | Mar. 261
172.2 | Prospect, Ohio. 10 13.3 905.0 | 2211 DO g
131.9 | Columbus, Ohio- 22 12.3 712.3 | 220 | Mar. 26103
70.4 | Chillicothe, Ohio... 16 27.9 . 23,68, m.__ 621.9 30.8 ar. 26,1
28.1 | Kings Mills, Ohio. 17 24.8 | Jan. 22,68.m___ 611.9 33.7 Do. 109
46 | Cyntbians, Ky.. 20 20.0 | Jon. 22, 8 8. Moo —ermmcmemcommoofeenaeamae 22.6 | Dec. 24 18-
172 | Farmers, Ky.... 25 26.2 | Jan. 25, 10 6. m._ 672.6 | 3L1 | Feb. 9guh
51.2 | Falmouth, Ky.... 28 41.4 .23,28.m___ 552.8 | %411 | Ang. Py
29.2 | Pleasant Hill, Ohio. 13 17.5 . 117.6 | Mar, 262
23.6 | Springfield, Ohio.. 11 14.1 116.9 DO 498
27 | Brookville, Ind.. 20 22,8 1435 | Mar. 26 1018
134.8 | Sidney, Ohio._. 12 11.8 319,6 | Mar. 2537
122.1 | Piqua, ORi0 o coumaccecmccce i e 17 12.9 20.1 Do. 19g1,
104.5 | Tippecanoe City, Ohio 27 13.5 13.8 | Mar. 2b g5
84.5 | Dayton, Ohlo. o —eovoo L 21 14.6 31.7 | Mar. 26 it
68.6 | Miamisburg, Ohlo. . coeeoooo o Llfeaees 22 20. 6 2336 | Mar, 263" ©
61,3 | Franklin, Ohio.... 16 18.7 123.0 Do. :
53.6 | Middletown, Ohio. 15 17.5 129.0 Do.
35.3 | Hamilton, Ohlo .- ... _____|._._. 17 17.3 43.1 Do- o138
96.0 | Hazard, Ky-.. 20 13.0 348.5 | —— 19213
........ Jackson, Ky. eeen 28 26.0 4L9 | May 3% g0
246.3 | Lock No. 14 30 212 34.4 | Mar. 248
176.3 | LOCK NO. 100mamecmnmececeemeencmcmefecann 30 30.6 35.1 | Mar. 29 0"
117.0 | Lock No. 7.. 30 42.2 34,8 | Dec. 2016
65.0 | Lock NO. 4o veoooorvmmacvmmcaaaccmca]mzoas 31 47.6 242,1 | Feb. gl
29.5 | Bowling Green, Ky. 2 40.7 36.5 | Jan. & 1018
180.6 | Lock No. 6.---.... 28 54.7 52.8 | Jan. 308
140,5 | Loek No. 4. ___ - T Ll feeee- 33 5.0 544 | Jan. 1lijgoh
62.8 | Lock No, 21 -_ZZIIIIIITTIIIIITTIII 2 34 54,4 47.9 | Mar. 8L,
242.6 | Anderson, Ind... 8 18.8 22,9 | Mar. 25
215.1 { Noblesville, Ind_ 14 18.8 123.8 Do: o1
185.3 | Indianapolis Ind 12 18.8 20.5 | Mar. 28 100
78.2 | Elliston, Ind_... 18 30.2 31.3 | Mar. 20 1930
32.6 | Edwardsport, In 12 20.8 203 | Jan. 4.
167.7 | Seymour, Ind. u 19.5 2131 | Mar. 2080
70.2 | Williams, Tnd_ 10 25.0 20,8 | Jan. Mrygi8
56.0 | Shoals, Ind... 25 37.2 42,2 | Mar. &7
47.8 | Petershurg, 16 981 | Jan 2L, 4p.m__CJ_TTUTTTTTTTTTE 49801 feeiooee 1930
18,9 | Hazleton, Ind. 16 31.6 30.47] san. 17 1098
491.8 | Bluffton, Ind.—..._..._-. 10 14.9 200 | Mar. 2877
343.2 | Logansport, Ind_ .. ifeeen 17 15.1 26.3 Do
301. 4 | La Fayette, Ind...._. 11 21.2 2329 Do- 418
260.5 | Covington, Ind.___..... 18 25.3 135.1 | Mar. gl
204. 4 | Terre Haute, Ind.._..... 14 21.3 31.3 | Mar. 2; 1030
117.2 | Vincennes, Ind..-.-ccea--- 14 22.8 925.2 | Jan. 10' 194
83.9 | Mount Carmel, Ill...__.. 19 27.0 31.0 ar. 3%
44.0 | New Harmony, Ind..cocmeuvomcremnforoo 15 24.4 | Jan: 30,4 p. m_ " ITIIIITTIIITT BTEE fecaencnss 51
8.2 | New River, Tenn.......-. 20 26.6 41,2 | Mar. #”
90.3 | Rock Island, Tenn._....... &) 220 ag. | DOyl
502.7 | Williamsburg, K¥-o-eee--- 19 2.2 1330 | Mar. 24'19?9
518,4 | Burnside, K. ---cocvummmcnoneacceonon]ommns 50 54.3 09,4 | Mar. 20 ol
383.1 | Celina, Tenn..cooeeroercmnmmmancnacncelonnas 28 53.6 57,111 Dec. 47

1 Baventy-fitth meridian time used throughout.

2 Obtained from high-water mark
3 Estimated.

and considered to be reliable.

i
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TaBLE 13.—Flood crests in Ohio and lower Mississippi Basins—Continued

ol 1937 Mean Prior to 1037
cg
a sea level
;ml:)?x‘;;‘)xl Station River 0‘,“,”,}5&& ﬂggg elovation
: Highest Date °értg%7 Highest Date
\
My,
%&e: Years | Feet Feet . Feet Feet
Iy g | Carthage, Tenn..o ... Cumberland. ... ... 52 40 54,6 | Jan. 26,8 p. m 492.5 58.7 | Deo. 30,1026
127.g | Nashville, Tenn... . 2222722100007 D donn _ 63 40 53.8 | Jan. 26,88, m__. 22,0 56.2 | Jan. 1,1927
2.4 g})ﬂrksvﬂle, Tenn. 36 46 65,6 [ Jan. 25, 2p. m.. 306.6 160.6 | Jan. —, 1882
3.3 MckF .................... - 19 50 76.9 [ Jan. 28,8 8. m 366 68.5 | Jan. 5,1927
| M e S T L pmy | e e s
on, NN, e ciieccaaaa| VWBLBUER. ... . y . " X ]
105.3 | Bluff City, Tenn... ) 37 12 7.6 | Feb.10,8a. m____ 1,375.7 15.0 | May 22,1801 -
7 | Yogersville, Tenn.. -] Holston._.__...._....__.. 35 13 10.4 | Feb. 10, 2:30 p. m. 1,067.4 |eeecananoe Jan. 29,1918
g | il T B — gl p| gglimgien bt e e
...... eville, N, C.. Tenc road. . ——e- .3 |---<-do. ,968.2 - . y 16,1916
485"| Hot Springs, N. O d 3 14 12,5 |onoo do 1,315.1 | 128.6 Do,
18,5 | Dandridge, Tenn. 32 12 15.4 | Jan. 3,9 p, m. 918.2 | 328.0 | May 21,1901
8.5 | MeGhee, Tenn... 33 18 20.4 | Jan.3,3p. m 780.5 | 339,0 | Mar. —, 1867
5. | Clinton, Tenn_ 7. 53 25 25.9 | Feb. 18, 8a. m 802.5 45.0 | Mar, 31, 1888
by arleston, Tenn. 54 22 21.8 1 Jan. 4,8a. m..._ 687.3 34.0 Do,
ggé,a L;ll;);vﬂle. Tenn. . 23 ;2»(2) é&l).g }an. 3’;3' m.. 81(73.6 134.4 %ar. 12, }g(lw
. . an. 4, _ A . ar. 5,
B9 Kinz&%h?%’égnm 57 2 20,8 [.o-.. o LS S 2.9 | Mar 7
%3 Bi'l(;et(:enton, Tenn. . & gg gg 2 }”‘“'g‘ iaw 888.4 3 a42.787 Marb 11, 1867
: anooga, Tenn...__. 3 an. F: T8 1 1 S, 654.1 A 0.
41,, | Hales Bar iéck, Tenn.: ) -
41y UDDer 8880 oo ono oo 31 50 40.4 [ Jan.5,88. . oo 638.0 54.0 | Mar. 81917
g | yygpower, gage-- w| B B Soa| 1403 | Mar DI
or £ SO R Lt g g U 3 . Ty
18 o | Widows Bar Lock, Ala.:
gOa.o UDDer gAge. -«ev oo o 18 17 24,8 [evuan S 605.8 [-cemnina..
- 888 GuyOWer gage..... 18 26 32.8 [-o--o (3T . L6064 1 ...
84 | Guntersville, Ala. 35 25 32.0 | Jan.6,5p.m.__.__. 578.8 1465 | Mar. —, 1875
%5 },)ecatur, Ala_._ 62 25 23.9 | Jan. 25, 8a. m__...._ 558.0 | 220.5 | Mar. 15, 1867
gﬂ.s RliOI‘euce. Ala. 66 18 20.1 | Jan, 3 5:30 p.Mm...__. 4212 32.5 %Adar. 19, 1897
| e A T e I
%'y JPohnsonvi'ue, Tenii.. 60 31 41,0 | Jan. 25,8 4. m. 361.5 48.0 | Mar. 24, 1897
Wy | Plttsh 05 25 34.5 | Jan. 26, 3a. m_ 728, 5 46.0 | Mar, 18, 1936
Mg 1 01 30 26 31.1 | Jan. 26, 58, m_ 714.5 43,6 Do.
';84.9 26 36 48.7 | Jan. 26,6 p. m 659. 5 55.2 { Mar, 19, 1936
g 36 45 62,0 f-uee- do... 054.8 57.9 Do.
V78s.8 49 36 55.4 | Jan. 26, 4 617.3 58.9 [ Mar. 29,1013
77&.5 40 58.0 [ Jan. 26,2p. m 613.3 3615 Do.
80, { 2 45 8| Jan. 27, 1a. m. 607.7 1618 Do.
;20,3 22 44 62,6 | Jan. 27,2a, m. 503.6 | 264.9 | Mar. 30,1018
I5'g: 9 43 66.9 | Jan.27... . 579.0 | 286.5 Do.
0oy 48 40 62.7 | Jan. 27, 8 a. 1. 576.8 628 Do.
ggn.4 23 50 70.8 | Jan. 27, 1p. m_. 5712.9 | 208.7 Do. .
Sy 23 50 60.4 | Jan. 27, 8a. m.___.] 550. 6 66.3 Do. .
Mg 2 51 73.6 | Jan. 27, noon.._, 556.7 70.0 | Mar. 81, 1013
oy g 17 52 74.7 | Jan. 27,2 p. m.. 540.8 |  160.8 Do.
ey 50 50 74.2 | Jan. 27,3 p. m_.. 546.1 67.9 Do.
78,9 18 53 75.5 | Jan. 27, 1la. m.. 536.6 260, 0 Do.
80,0 13 50 75,3 | Jan. 27, 7a. m._.. 527.9 | 168.4 Do,
4 18 48 75.1 | Jan. 26, 45. m___ 515.1| 1662 | Feb, 14,1884
g 11 52 7.8 | Jan. 26, 2a. m... 513.4 | 270.2 Do.
'{97.8 79 52 80.0 { Jan.26,4a. m... 508.8 71.1 Do.
7y 2 50 78.8 | Jan. 25,10 p. m. 504.1| 260.0 Do.
43 12 51 78.6 | Jan. 26, 2. m. . 496.5 | 1602 Do,
‘37"' 21 48 73.5 (Jan. 26, 7a. M. .. 484.1 64.1 | Apr.  1,1913
.0
o 65| 28| 715 (Ten.27,108.me ... 460,15 |  46.7 | Feb, 16,1884
W 85 55 85.4 | Jan. 2. 450.5 74.3 0.
o 14 57 87.0 | Jan. 27, 78, m.... 453.1 | 3744 | Feb, —, 1884
.0 1 53 842 | Jan. 27, [ 77 441.3| 31735 Do.
%-7 9 47 68.9 | Jan. 28,2a. m..... 418.5 160.9 Do.
a8 14 41 54.8 ; Jan. 29, midnight. 303.9 149.3 | Apr. — 1913
w7 14 38 56.6 | Jan. 81, 6 p. m... /72| 250.7 Do,
gl 45 35| 53,76 | Feb.1,1a.m.__ 383.0 48.4 | Apr. 5,1018
A d1] 15 38 58, Feb.1,7a.m. 381.2 252.2 | Apr. —,1913
Ya 13 37| 644! Feb.1,8p. m... 870.5 | 1578 Do.
&9 13 34 68.3 | Feb. 2, 9p. m__ 369.4 [ 261.4 | Apr. 5,1913
X 12 40 2.6 | Feb. 2, 7a. m. 357.2 | 256.8 | Apr. —, 191
%1 63 30 60.6 | Feb. 2. .- 346.9 54.3 | Apr. 7,1913
18y 13 37 62.3.| Feb. 2, 3a. m. 3456 | 3559 | Feb. 23,1
Ladt 13| 42| 64.0{Feb.2,7a.m. 337.1[ 2578 | Apr. 8,1013
-3 76 40 59.5 | Feb.3,8a. m_ 330.1 56.4 | Apr. 20,1027
o 79 30 }gg %ax)l). 17,8 m. gggg 241,39 | June 27,1844
; A eb. 5, 8a. m_ 3
g 18.8 | Feb, 25, 84, 398, 6
i 46 27 14,9 . 355.7 | 130.87 | June —, 1844
Mg o 1.8 ot
8Pe Girardeau, Mo. ..o oo o A0 45 32 %g ggég 1425 | July 4,1844
| Map : "
: a, Avk. ... .. Big Lake Outlet........._. 9 10 21.4 | Jan. 27, 8a. m. oo L D Tl |- 20.3 | Apr. —, 1927
| Fisk, Mo T g Rranes e | 2| @4 B3| 270 | Mar. 12 193
B + s |
1 *Francls, Arke.. ..o 23 18 2.7 297.7 28,2 | Mar. 16,1635
1% § ' 211 292.1
b B - : -
A rencls 1, 10 30 311 | J80. 27,88 Muveeecneeecvnnnanfocancnccneema—anena-
N 11\:[“rked Treealfrllc‘f) ck, Ark 30 17 18.8 215.2 24.2°{ Apr. 18,1912
B ﬁggln, Ark.. .. 44 28 34.3 200.7 41.6 | Apr. 4,1807
o | L AR el A
t) - 1 . . . . '+ br
w RiDiar Bluf; i 14 M| 1 337.5 | 19,1 | Mar, 12,1085
Cafk R 81 14| 2 257 | 319 | Aug. 211918
Wy % Rock, Ark. 33 18 27.4 X ggg_g 50.9 | Jan. 31,19
: 15.0 | Feb.1,8a. m_._ 3
Btesville, Ark.....oo oo 38 28 36 | Jan, 18, 11 p. moooooIIIIIIIIIIIILL T 43.4 | Feb. 1,1010
22.7 1 Feb. 2, lateevening. . e ..ooconilameanannnn

! Qb
- Shtgy
neq from high-water mark and considered to be reliable.
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TapLe 13.—Flood crests in Ohio and lower

Mississippi Basins—Continued

2 Obtained from high
446.0 May 12, 1882, from high:

tDis_ Lonetn | Flood 1937 Mean ) Prior to 1937
ance . Ong! 00! sea level
abo‘as] Station River of record | stage elevation
mou . Highest Date of 1987 | mighost |  Dste
Miles Years Feet Feet Feet Feet
258 | Newport, ArKeowoceomocmcemeniane 26 30.7 | Jan. 18,4 p. M. oeooiimeeeaen 2624,8 '8325,6 Apr. 16 1o
27.8 | Feb.3,8a. m... 221.9 93
171 | Georgetown, Ark. 25 21 30.3 200. 5 31.3 | Mar. 163
100 | Clarendon, Atk.. 33 26 35.7 175.7 43.3 | Apr. 2 19
433 | Webbers Falls, Okla. 29 23 19.9 464.4 | 2382 | June —
. 20.3 4. ’
373 | Fort Smith, Ark 58 22 21.8 1822 238.0 Do.
20.8 .
366 | Van Buren, Ark 10 22 22.0 sid!| 2350 Apr — ol
21.1
322 | Ozark, ArK. oo aaee 10 22 17.0 ?3’22:8 136.2 | Apr. 18 1o
. 6. .
265 | Dardanelle, Atk 47 22 ig,g gggjg 33.0 | Apr. 1% e
233 | Morrilton, Ark......o.ooooooo- 10 20 {?;2 800.0 32,0 Do-
: 16.6 | Feb. 3, 8 8. M- oo |l o ’
178 | Little Roek, Ark.... __...oococioion- 58 23 13,3 21574 | 334.6 | June RS
. . 17.6 ’
117 | Pine Bluff, Ark.-oococuemamenaenooe- s es| 221 2531 a0 sune 241
) 20.7 201.7 i
71.4| Swan Lake, Miss 23 28 3 5,198
175 | Greenwood, Miss 33 35 34 e | 102 Jan 2
77 | Yazoo City, Miss 50 29 71 1047 434 | May B 197,
361 | Arkadelphis, Ark.. 24 17 26.0 185.9 26.2 | Apr. 2L 19
11.2 : '
295 | Camden, Ark............. 51 26 4.5 H;];é 141.0 | May 21 !
19.9
126 Monrqe,l Lo 53 40 4.7 ) %2 40,7 | Fob. %1
56 | Jonesville, La__._ 6 50 55.8 cre 57.3 556 | Mar 5, 1%
55 | Whitecliffs, Ark.... a3 2% Nl I . 0 | Aug. 2l 10
........ Ringo Crossing, Tex 22127 | 20| 230 srocfoenngae| 82,0 Aug T
23.5 | Jam. 26, 88. Moo ooes ) )
-------- Naples, TeX..oowmcomeencees o w| 2| s sl SRR sur| May 1
gg i ....... 246.2 o
________ Jefforson, TeX. .o oo ooemooomeanonanns- 4 - meeemnl 201 1
507 | Index (Miller County), Ark.. 30 ég igé %%gg ‘?,’51”15 %/I/Ig %‘5’: 193;
482 | Fulton, Ark......._._.. 52 25 924 | do._..... 946.9 35.0 | Apr. 2% 1815
5557 | Sheovopori, Lo I o s | L | eyl
206 | Grand Ecore, La._ B B BIlmSvins 4.7\ 45T\ Moy 2
122 | Alexandria, La..... 65 39 33.0 77 4 43.6 | Feb. 3
999 | New Madrid, Mo.. 58 34 79 de. 3089 446 | Apr. 9,1
842 %\fﬁmph{i’ Jenn.-.- 66 34 48.7 | Feb. 10, i1 a. m 232.0 46.6 Do
763 Aekena» e 66 44 60.2 [ Feb. 12,11 p. m 201. ¢ 56.8 | Apr. 2
082 | AT s T 52 42 53.8 | Feb.12,8a. m. 150. 6 60. 4 r. 2!
890 | Greenville, MsS. ... 45 36 52.2 | Feb. 15, 8 a. m. 140.7 54.7 Do, 1
467 \I\llict csgﬁu: , Miss_ ... 66 43 53.2 | Feb. 21, 8. m 90.4 586 | May ¥
364 | Natchez, MIsS..-—.....- 66 48 58.0 | Feb. 21,3 p. m. 75.1 56.6 DO
208 | Angola, La-.oooouennon. 66 45 55.5 | Feb. 27, 8 8. I - voaoomeeann 50.1 57.5 | May_ 15
227 | Baton Rouge, La..._....- 65 35 45.0 | Feb. 28, 9a.m., 2P. Moeeeoonme 44.6 47.8 Do-
174 | Donaldsopville, La....._.-. 47 28 24.5 | Feb. 27, 5. My 9D, Mmoo 33.3 37.2 Do g
138 | Reserve, Lﬂ---i ------------ 8 22 25.6 | Feb. 26, 8 8. Moo oooe oo 25,6 26,0 | June 1b g
103 | New Orleans, L&......-. [ 17 19.3 | Feb. 28, midnight--_. .. ... 19.2 21.3 | Apr. 2y
$5 | Simmesport, La.-....-- 36 41 40.3 | Mar. 1,8 . M.ooooo o oooammeen 85.1 53.4 | May 16y
631 | Melville, La. _.coovoo-- 52 37 44.8 | Mar. 2,8 8, Mooom oo 45.0 46.8 | May 14 1931
562 | Atchafalays, La........ 6 25 25.9 | Mar. 7,9 8. Mmoo 25.9 24.9 | Mar. 3
5124 | Morgan City, Laeameeomeeaaromeeo 32 ] 6.6 | Mar. 12, 14, 84. m. ... 3.7 9.7 | June 10

s Distance from head.

-water mark and considered to be reliable.
-water mark at old gage site, 1% miles downstream.



FEET ABOVE FLOOD STAGE

FIGURE 26.—Hydrographs of Ohio and Mississippi River stages, Ji anuary-February 1037
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F1oURE 28,—Time of occurrence of flood crests along Ohio and Mississippi Rivers, January-February 1037.

DTE.\ B
x Revised crests, Ohio River; Dam 20, -68.6, Jan. 27, 1 . m.; Portsmouth, Ohlo, 74.2, Jan. 27,3 p. m.; Dam 46, 54.8, Jan. 29, midnight; Dam 47, 58.6, Jan, 31, 6 p. m.; and
Paducah, Ky., 60.6, Feb. 2, time unknown. (76th meridian time used throughout.) :



50

The greatest overflow was in the lower third of the
Ohio River, and most of the cities in this region were
partially or completely submerged. Two-thirds of Louis-

ville was under water (fig. 29), as was one-third of Evans-.

ville. A number of smaller cities and towns, such as
Jeffersonville and Leavenworth, 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, Ohio and, Point Pleasant, Parkersburg,
and Wheeling, W. Va. Along the Ohio all cities were
wholly or partially submerged, with the exception of
Cairo, whose protection works were effective.

The flood plain of the Ohio River begins to widen at
Hawesville, Ky., and attains 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 below. This valley restriction extends to
a point below Paducah and influences the river stages in
the reach above so that several towns and cities, some of
. which are 25 to 30 miles inland, were affected.

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

Areas along the south bank of the Qhio River were also
extensively flooded. Paducah, Ky., 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. Thereafter, the
stage rose at 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 miles below Goleconda, Ill., and overtopped
theridge separating it from the Cache Valley. Theoverflow
thereafter followed the Cache River across extreme southern
Tllinois, and a portion of the water entered the Mississippi
River just above Cairo. A description of the route taken
by this overflow appears in the M%nthly 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 at 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 at 1,600,000 second-
feet, occurred in 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 City, Ill.,
on the Ohio River, and Ullin, Ill., on the Cache River.
There was a fall of 10.7 feet in Cache River from Ullin
to the vicinity of Cache Village, where the diverted flood
waters entered the Mississippi River. ~ Excessive damage
was caused throughout the reach by the current, estimated
at 12 to 17 miles per hour at various points.

" Mississippi Basins.

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

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

FLOODS IN THE LOWER MISSISSIPFI RIVER

A brief history—The lower Mississippi Basin is the
smallest of the six subdivisions of the Mississippi systern
(See fig. 1.) Included in the basin are the small tribu”
taries discharging directly into the Mississippi south of th¢
Ohio. The only ones materially influencing main river
stages are the St. Francis and Yazoo Rivers. Althoqgh
their basins are relatively small, the annual precipitatio?
over the region is heavy (see table 2) and the discharge
quite large.

Floods occur more frequently in the lower than in the
upper Mississippi. The most notable floods of record 1#
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, 1929,
and 1937, a total of 25 years, or an average of one in abou!
5 years. 1In the upper Mississippi, including the Missoutd
the years of unusual high water, indicated by the St. Lows?
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, of
an average of one flood each 7 years. ' Lo

The possibility of a synchronized flood in the Mississipl’
Basin.—The upper Mississippi and the Missouri by the?
selves are incapable of producing a great flood in the low®
river. Yet, as they usually rise later than the Ohio, the
serve to prolong high water and, at times, to increase t
stages. The lower western tributaries do not, as a rv eé
play an important part in the causation of floods in th7 :
lower Mississippi. However, the floods of 1922 and 192 o
demonstrate that floods in the upper Mississippi and # 1
Ohio can combine with floods in the Arkansas and ei :
Rivers to produce a great flood in the lower Mississlp%e'
In the 1922 flood the discharge from the Ohio was qU! -
large and that from the upper Mississippi was not ex¢®’
sive, while in the 1927 flood the upper Mississippi dischﬁrgs
was unusually high and the Ohio River dlsycha,rge_"mr
moderate. On the other hand, normal rains of late Wmﬁy‘
and early spring over the lower Mississippi are usuf v
sufficient to bring the river almost to flood stage from .
to the mouth. Then, with heavier rains than usual OVe
the Ohio Basin, an enormous volume of water is dischar€ g
from that -basin into the lower Mississippi, which be™
elready at bankful stage, results in a disastrous flood. an

That an excessive discharge from the Ohio alone .
produce unusual floods in the lower Mississippi was d®
onstrated in the floods of 1913 and 1937, which were tiS'
of the most severe floods experienced on the lower N%ed :
sissippi and were caused almost entirely by unprecede®., -
floods in the Ohio River. Table 15 gives compars il
stages in the Mississippi and principal tributaries for 0B
more recent great floods, and shows that it is the ex%?[l? 5
rather than the rule that great floods in the lower 15517
T)lPEi are caused by high water in all of the tribut®”

asins.



TasLeE 14.—Number of days above flood slage and dales

Number
of days
Station River Dates ?&%:e flood a}})o'oxée ggggg gz%sé; Dato of crest
\ stage
Py Feet Feet
Logg L3 LAdIng, P ——oceoeooeeeeememoeoemenmeee Allogheny. . ... Jan, 2-Tan. 25 1] Fa| T2z
Loge O 4 MonoDEANeIa - - - oo oo ememmmmmem e 40 1 30 30.0 Do.
Muskingum.... Jan, 15-Jan. 30 16 22 136.0 | Jan. 26.
Little Kanawha.. Jan, 23-Jan, 25 3 20 22,8 | Jan, 23.
Jan. 15-Jan. 28 14 16 27.9 Do.
Jan. 21-Jan. 27 7 28 41,4 Do.
Jan. 22-Jan. 22 1 16 16.7 | Jan, 22.
Jan, 18-Jan. 29 12 31 47.6 | Jan. 25.
Jan, 11-Feb. 4 25 33 50.0 | Jan. 24.
Jan, 10-Feb. 17 39 16 31.6 | Jan, 22.
Jan, 12-Feb. 4 2 14 22.8 Do.
Jan. 13-Feb. 9 28 19 27.0 | Jan, 23.
Tan Tlen 13 : 01 B3| T h
an, -J 811 3 an, .
atty Jan. 17-Feb 6} 2 46 65.6 | Tan, 25.
Flopg, . 08 Tenn Tan. “-Jun. ¢ 4 30 2.0 | Joo. 8
neg, an, 3-Jan. 8 . 0.
Al Jan, 25-Jan 28} 10 18 19.2 | Jan. 26,
Jan, 6-Jan, 13 } 32 31 32,0 | Jan. 8.
Jan, 17-Feb. 9 “ 41.0 | Jan, 25.
Jan. 18-Jan, 20 } 10 25 28.1 | Jan. 19.
Jan, 21-Jan, 27 34.5 | Jan, 26.
Jan, 22-Jan. 28 7 36 48,7 Do.
Jan, 19-Feb. 2 15 50 69.4 | Jan. 27,
Jan. 18-Feb. 3 17 50 74.2 Do.
Jan, 18-Feb. 4 18 50 75.3 Do.
Jan.d 18-Feb. 5 }g 22 gg‘g Jan, 26.
..... [0 SRR 8 . 0.
Jan, 16-Feb. 7 23 28 57.15| Jan, 27.
Jan, 15-Feb. 8 22’2 23 ggg 5 l;g.
_________________ N an. N
Jan, 16-Feb. 10 26 41 54.8 | Jan, 29-30,
Jan. 10-Feb. 19 41 35 53.75 Jan, 31-Feb. L.
Jan, 8-Feb. 23 47 33 65.5 | Feb. 2. .
Jan, 10-Feb. 22 44 39 60.6 Do.
; woHRE B B Stmb
an. ~Mar. 3 8D, 4-0.
Y Feb. 2-Feb, 16 15 3| 36,4 | Feb.9
i mom ) L B gey
W y i an. G 2] N eb.
emphly 1 jmore w) d| ) 4D Eebap
9 ¢ an. 20-Mar. , feb. 10.
‘érk n“'a;“k Jan. 22-Mar. 6 4 n 60.2 | Feb. 12-14.
Wreonygt Jan, 27-Mar, 8 41 4% 53.8 | Feb, 12-15,
Nksbyyye M Jan. 24-Mar. 12 48 3 52.2 | Feb. 1.
at, Jan, 29-Mar, 14 45 43 53.2 | Feb. 21
Feb. 1-Mar. 17 45 48 58.0 | Feb. 21-25.
Feb. 1-Mar, 22 50 45 556.5 | Feb. 27-28.
Feb. 2-Mar. 23 50 35 45,0 | Feb. 28,
Feb. 3-Mar, 22 r 28 34.5 | Feb. 27.
Teb. 5-Mar, 20 44 22 25.6 | Feb. 26.
Feb. 7-Mar, 19 41 17 19.3 | Feb. 28,
Yeb., 6-Moar, 22 45 41 49.3 | Mar. 1-4,
"Feb. 13-Mar, 21 37 25 25.9 | Mar. 7-9,
TasLe 15.—Mazimum river stages, lower Mississippt River and tributaries, high-waler years, 191237
1912 1013 1916 1922 1927 1929 1037
Station River Fs'tlggg
Stage| Date |Stage| Date |{Stage] Date |Stage] Date |Stago] Date |Stage| Date |Stage] Dato
Feet Feet
Feet | Feet Feet Feet Feet Feel
MISSISSIPDI.e- - ... 36 | 30.8| Apr. 5] 27.2) Apr. 16| 31.6 | Jan, 31| 34,0 | Apr. 19| 36.1 | Apr. 26 {3‘3“33 fgy; FHARTH B NP
; 36.9 | Apr. 26 | 26.7 | Jan. 26
..... [+ (/T 32| 35C | Apr. 7| 31,8 | Apr. 12 | 36.4 | Feb, 3| 38,0 | Apr. 21 | 40.0 | Apr. 20 {37'4 May 22 | 27.5 | Feb. 6
. 45.7 | Jan, 18 | 48.8 | Mar, 24
(o)1 T 30 | 40.0 | Apr. 8| 643 | Apr. 7 ({30 Fob. 15| ahg | Moor- 35 [J47.2 | Apr. 18] 43.0 | May 16| 60.6 | Fob. 2
..... 0cemucmcseenens| 40| 54.0 | Apr. 6| 547 | Apr.4,7 | 5.4 | Fab. 4 [{F5-3 | Mar-20 lso.4 | Apr. 20 | 52.7 | May 10 | 0.5 | Feb. 3
Mississipplo.. ... 34| 45.3 |.._do._... 46.6 | Apr. 9| 43.5 | Fen. o ({129 g’fgr‘- & }46‘0 Apr. 23| 417 | May 26 | 50.3 | Feb. 10
St. Francis_.. ... 28 130.4 | Apr. 21 | 40.2 | Apr. 20 | 29.6 |_..do..... 28.5 | Apr. 10 | 33.3 | Apr. 3C | 27.4 | May 28 | 34.3 | Feb. 4
Mississippl.......... 44 | 54.4 |...do..... 56.2 | Apr. 22| 53.4 | Feb, i1 {gg? ﬁ‘;}f& s }56,8 Apr. 26 | 52.6 |...do-.o.. 60.2 | Feb, 12
White. e mmemmeneens 26| 27.7 ) Apr. 4 {ggg Noor. 80}/ 84.3 | Feb. 1] 26.2 | Apr. 13 | 85.6 | Apr. 16 | 20.5 | Moy 12 | 30.7 | Jan. 18
ArKANSHS. —ooo.ooo . 23 {gzg ‘1},&’}; 81| Apr. 13 |27.3 | Feb. 2|23.1) Apr. 14| 33.0 | Apr. 20 | 2.3 | May 19 {{?g R g
Mississippi.. 42 | 55.4 | Apr. 12| 55.1 | Apr. 21 | 56.4 | Feb. 10 | 58.0 | Apr. 22 | 60.4 | Apr. 21 | 58.8 | May 20 | 53.8 | Feb. 12
Y 35(38.2| Apr. 5] 33.3 1 Apr. 16 | 31.4 | Feb. 13 | 35.6 | Mar, 22 | 33.0 | May 7| 20.0 | June 1 | 36.4 | Feb. 90
43| 62.1 | Apr. 12| 52.3 | Apr. 27| 63.9 | Feb. 14 | 55.0 | Apr. 28 | 58.6 [ May 4| 55.1 | June 6| 53.2 | Fob. 21
48 | 51.4 | Apr. 14 | 52.4 | Apr. 26 | 53.6 | Feb. 15| 55.3 | Apr. 26 | 56.6 | May & | 54.5 | June 5| 58.0 Do. 9
----- Bl 4 ot i B RGO A BB L B
S 321836 | Apr, 22| 24.2 | Apr. 6| 36.8 | Feb. 16 | 37.1 | Apr. 18 | 42.4 | May 8 | 33.3 | May 20 | 83.0 | Feb. 2
-} Mississipp 17 | 21.1 | May 11 { 10.5 | May 8 20.1 | Feb. 28 | 21.3 | Apr. 25| 21.0 | Apr. 25| 20.0 | June 9| 19.3 Feb. 28
Atchafalaya........ 41| 50.1 |...do-.... 46,9 | May 0] 48.5 | Mar. 1| 51.6 | May 16 | 53.4 | May 16 | 46.4 | June 12 | 40.3 | Mar. 1
lB :
2 p%le g,
Repgy 5700t gage

8 prior to 1937 obtained trom Corps of Engineers, U. 8. Army.
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tograph, U. 8, Army Air Corps.

Official ppq

Officia! photograph, U. 8. Army Air Corps.
B.—Downtown Oincinnati, Ohio (view from the Ohio River), January 23, 1937. River stage, 72.6 feet.
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Official photograph, U. 8. Army Air Corps.
A.—Kentucky State Fair Grounds, Louisville, Ky., January 25, 1937. Water rose 2 feet higher.

Official photograph, U Army Air Corps.

B.—River front, Evansville, Ind., February 5, 1937, 4 days after the crest.
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SR

A.—Shawneetown, IIl., February 9, 1937, 7 days after the crest and stage more than 4 feet lower than the crest. River wall and levees were overtopped.

LR RTR TR TR
WEAn AR D1 ASER e e
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ml()wg"mh. U. 8. rmy Air Corps.
B.—Paducah, Ky., February 5, 1937. River stage only a few tenths lower than the crest 3 days previous.
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Courtesy Evansville Press.
A.—Harrisburg, 1., more than 22 miles from the Ohio River.

L b
American Red Cross photograph
B.—A view of some of the tents in the Red Cross refugee center at Forrest City, Ark., which sheltered, at one time, approximately 18,000 persons.



PLATE V.

American Red Cross photograph. Official photograph, U. S. Army Air Corps.
A.—Creating an artificial break in the Mississippi River levee at the Birds Point-New Madrid spillway B.—View of the Ohio River levee just above Cairo, I11., February 5, 1937, showing the raised levee.
to relieve the situation in the lower Ohio and Mississippi Rivers.

American Red Cross photograph.
C.—Breaks in the levee at Bessie, Tenn., showing the waters flowing over the reinforcement on the revetment. D.—An air view of the break in the Birds Point-New Madrid spillway.

American Red Cross photograph.
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American Red Cross photograph.
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Official Photowraph, U. 8. Army Alr Corps.
LR oristmonitn, Ohio, Fanmaary S, 1987, alter the Aood wakers nad suvsided - D —Cleaning p stier fhe Acod. The interior of a store in Wvansville, Tnd.
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Slb']e rfcent'sg;udy 1 indicates that while it is entirely pos-

: 18801(1)11'; 81 Intense storm to occur over portions of the
Ndicg ;o a0, and upper Mississippi Basins, there is no
N On that such storm action could be so widespread
from thcauSe. excessive river discharges, simultaneously,
Sonyey 8 entire drainage area, creating floods which would
River. 8¢ at Cairo and overwhelm the lower Mississippi

lll”'txceSSIYe .and widespread precipitation, causing floods
lengq ¢, 1S8Issippi Valley, is due almost entirely to in-
tal A ontal.action between polar continental and tropi-
|oontie air masses. For rainfall to occur over large

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 masses occupies a more
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.
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Figure 30.—Slope curve showing relation between Beale Street gage and Weather Bureau river gage, Memphis, Tenn.”

%pi?%%are&s such as the lower Mississippi, upper Missis-
&“‘l;exe'ess.lsSOUn, or Ohio in sufficient quantities to result
Loty &111‘_(’19 floods, it is necessary for both the polar conti-
,, gger the . Fopical Atlantic air masses to be quite active
08 gy, oIl affected. Therefore, in order to have in-
: i°!‘ o '%lénftss action over the Ohio Basin, it is necessary
, ({Wt}de the QLY air mass originating in polar regions to
B g»’itse Upper Mississippi a,qd Mlssoum Rlv.er Basins
thqw“er Southeastward extension into the Ohio Valley.
,e:.,pfeggnwhﬂe intense rain is occurring over the Ohio,
of - Tesylt ¢e of the polar air mass to the north and west
Issnow) om only light precipitation (mostly in the form
| addig;, Ver the upper Mississippi and Missouri Basins.
\n, low temperatures accompanying the polar air

1 4
Dy Mgy,
o 0y
Armg“’lea froox}fﬁm Analyals of the Possibility of the Oolncldence of Maximum Flood
~Weq or B° Ohio, Mississippi, and Missouri Rivers. Corps of Engineers, U. 8.
ureau Cooperative Studles, 1037,

50022\38 5

While it is necessary for precipitation to occur almost
simultaneously over the upper Mississippi, Missouri, and
Ohio Basins in order to produce a synchronized flood at
Cairo, it is entirely possible for rains to occur almost a
month later over the Arkansas and Red Basins, creating
flood crests in these streams which would coincide with -
the high water in the lower Mississippi originating in
the upper Mississippt: and Ohio Basins. This fact was
demonstrated in the 1922 flood when the maximum dis-
charge from the Ohio occurred in March.and excessive
rains fell on the Arkansa$, and Red Basins in April. The
flood crests from the latter streams synchronized 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 flood in the lower Mississy
ary 1937 —While the greatest

%

pi River, January-Febru-
ood of record was devel.
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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 contributing 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 at New Orleans on
January 1 indicate the magnitude of available channel
storage at the beginning of the flood period.

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

River stages on Mississippi River and tributaries on three dates during

1937 flood
Station River E;I;’gg Jan. 1 | Jan. 21 { Feb. 10
Feet Fee Feet Feet

Hermann, Mo-o_qeemaeennoo- Missouri._.___...__. 21 4.2 5.8 10.0
St. Lowis, Mo .ooooao Mississippi.. ... 30 .9 8.5 10. 2
Cape Girardeau, M IS P, do... .- 32 10.3 23.2 25.7
Memphis, Tenn...___._____..-|..... do-_. 34 9.7 34.7 48.7
Newport, Ark..... White. 2| 11.8] 20.4 22.2
Little Rock, Ark._. -| Arkansas 23 8.9 16.4 7.5
Vicksburg, Miss...eccwanacaca- Mississippie--.oo--. 43 5.8 35.0 50.8
MODF0€, LA v ooacceecccmnanan Quachita ... ..... 40 4.9 30.4 44.7
Alexandria, La..._. R g 17 —— 32 6.5 29.3 28.0
New Orleans, La..o—ooooico-- Mississi]ppl .......... 17 23] 1.1 17.6
Simmesport, Lo ce-voeoceeean- Atchafalaya. ... 41 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, and Yazoo Rivers to mod-
erate flood, and the St. Francis and White Rivers to
moderately heavy flood. Thus, the lower Mississippi was
I(l)(l)lt receiving an unusual amount of water, except from the

10..

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

Despite favorable conditions, the lower Mississippi 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 Carré 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 at New Orleans
would have been about 3 feet higher.

THE RELATIONSHIP OF THE RIVER GAGES AT MEMPHI®
TENN.

For many years prior to 1932 river gage readings “;’
Memphis were made by the Weather Bureau on a g%
known locally as the “Beale Street gage.”’ Since Septeﬂh,
ber 1, 1932, readings have been made on a gage 100&'0".s
about 1.4 miles downstream. The zero of the new gagé’,
set at the same elevation as the zero of the Beale Stré°
gage, namely, 183.91 feet, but, due to the slope in the rive"
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FiGURE 31.—Stage hydrographs for Memphis, Tenn., gages during floods of 1943 !
and 1037, .

readings on the two gages are not identical at all Swg‘ii
After the establishment of the new gage in 1932, comp of?
tive readings were made. Most of the observations ng
made when the river was rising and was below abot ot
feet. During the 1937 flood, comparative readings “(’ﬁg.
made both on a rising and a falling river. A curve, ‘o
30), based on these readings, indicates the slope © o6
river between the gages. It is seen that the slope incr eﬂ‘ed.
with stage until a short time before a crest stage is re&"ht 0
The slope varies and depends upon (1) the stage of i
river, (2) the character of the rise and fall, and (3) whe glé0
the stage is rising or falling. For these reasons, and 1oV’
because the high water marks of 1913 and 1927 were €° 0
lished when the Beale Street gage was in use, compar e
readings were made in the 1937 flood. Inasmuch 8%
1937 flood reached the highest stage of record at Mem™?
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Itthls Possible to base future stage heights on the record of
° Dewer gage only.
dur; ¢ actual stage hydrographs for the Beale Street gage
enth the floods of 1913, 1927, and 1937, and for the pres-
in eather Bureau gage during the 1937 flood, are shown
ota %ure 31. Using the slope curve in figure 30, hydro-
a1 dPIS for the new Weather Bureau gage during the 1913
8 927 floods have been computed from the Beale Street
g¢ readings.

T FLOOD FORECASTS AND WARNINGS

the he flood forecasting service of the Weather Bureau
toﬁolughout the period of the flood functioned satisfac-
ing Y. From the beginning of the flood period, warnings
ion Tver stage forecasts were issued regularly at the var-
R S forecast centers and given wide distribution. On
‘ount of the duration of excessive rainfall and its
elaltlc distribution throughout the storm period, announce-
Cin is of the final crest-stage forecasts for the Ohio above
Cinnati 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 at Cairo, and 14
days at Memphis to 31 days at New Orleans. Forecasts
were promptly relayed to the American Red Cross and
Federal, State and local governmental agencies, and to all
public and private interests affected. All available means
of communication were used, including radio broadcast-
ing stations, telegraph and 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.
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