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ABSTRACT

In Januery and Februery 1937 the Ohio end mid-Mississippi Rivers ex-
perienced floods which, over reaches meny hundreds of miles in length,
exceeded all previously recorded stages. When measured by the loss of
1ife and property, extent of damage, and general disruption of human ac-
tivities, these floods constituted a major catastrophe.

The floods were caused by & succession of heavy rainstorms that be-
gan late in December 1936 and continued nearly to the end of the follow-
ing January. Although the storms covered a considerable part of the
lower Mississippi River Basin and almost the entire Ohio River Basin, the
center of heaviest precipitation was in the middle and lower portions of
the Ohio River Valley.

The total storm period can be subdivided into several individual
storms, which were more or less clearly demarked by short intervening
periods of 1little or no precipitation. Although the individusl storm
periods were the same or nearly the same over wide areas, their subdi-
visions were somewhat different in the most widely separated parts of the
affected areas, with intermediate gradations in the intervening areas.
The heaviest rainfall--that of January 20 to 25--was centered in the
lower Ohio Valley, and, falling as it did upon a region with soll satu-
rated and waterways already running full, it had the effect of producing
extreme floods.

The small quantity of snow on the ground over the higher eastern
parts of the ares at the beginning of the storm period disappeared in a
short time. Some of the precipitation occurred in the form of snow, but
this snow and the associated cold weather were much less significent in
their influence on the floods than in the misery and discomfort they
caused to ill-sheltered flood refugees and flood-bound people.

Sequence and time of the storms were such that in the upper and
smaller tributary basins the assoclated flood rises tended to clear to a
notable degree before the next flood rises came; hence many of these
tributaries were at no time in extreme flood. In the lower reaches of
the largest tributeries, and especially on the middle and lower reaches
of the Ohio River, there were extreme and almost continously increasing
accumulations of run-off, which culminated in the region of Louisville,
Ky., in stages 10 or 11 feet higher than any previously known.

The precipltation was heaviést in the Ohio River Basin, and the
flood in the Mississippi River, like other notable floods of the past,
was caused largely by the extraordinary contributions from the Ohlo River.
The river stages exceeded those previously recorded for'the lower 700
miles on the Ohio River and for 250 miles on the Mississippi River below
the Ohio. At Cairo, Ill., at the mouth of the Ohio River, the river
stage was higher for a period of 19 days, from January 24 to February 11,
then at any previous time on record. The height above previous flood
stages diminished materially as the flood progressed down the Mlssissippi.

The mean precipitation over the Ohio River Basin during the storm
period was 12.85 inches. The snow on the ground at the beginning of the
period is estimated to have been equivalent to a mean depth of 0.10 inch
of water over the basin. Out of the total precipitation 8.9 inches
appeared as flood flow. On January 26 the computed volume of water in
the stream channels of the Ohio River Basin was 56,000,000 acre-feet,
equlivalent to a depth of 5.1 inches over the drainage basin. The maximum
discharge of the Ohio River at its mouth was 1,850,000 second-feet on
February 1. On February 2, the day of the crest stage at the mouth of the
Ohio, the computed volume of water In the surface channel system was
equivalent to a depth of 3.7 inches over the drainage basin, of which 2.4
inches was in the 337-mlle reach of the Ohio River between Louigville,
Ky., and the mouth.

This water-supply paper presents records of stage and discharge for
the period including the floods at about 250 measurement stations, records
of storage in meny reservoirs, a summary of peak discharges with compara-
tive data for other floods at about 470 measurement points, and fables
showing crest stages along an sggregate length of stream channel for 5,000
miles. The report also ineludes basic information in regard to the
weather associated with the floods, results of detailed studies of the
rainfall end run-off, analyses of the volume of flood waters in the sur-
face channel systems during the progress of the floods, and many other
kinds of flood information.

Following the main flood report is a brief report entitled "Flood
deposits of the Ohio River, Janusry-February 1937, a study of sedimenta-
tion." An abstract of that report is presented on page 693.
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INTRODUCTION

A series of sbnormally heavy rains, beginning late in December 1936
and continuing nearly through January 1937, with climactic intensities in
the period January 20 to 25, which centered largely in the middle and
lower portlions of the Ohlio River valley, caused floods in the Ohio and
mid-Mississippi Valleys that were greater than any known since the time
of settlement by white men. Stages higher than any previously recorded
occurred on the Ohio River from Point Pleasant, W. Va., to its mouth at
Cairo, Ill., a distance of about 700 miles, and on the Mississippi River
from the mouth of the Ohio to a point below Helena, Ark., a distance of
more than 350 miles. Records of the United States Weather Bureau show
that the Ohio River was above flood stage throughout its length, from
Pittsburgh, Pa., to Cairo, Ill., a distance of about 1,000 miles, from
January 22 to January 27 inclusive, except on January 24 at Coraopolis,
Pa. The excess of the flood crests above the highest previous records
was greatest in the vicinity of Louisville, Ky., where all previous known
stages were exceeded by 10 to 11 feet. At Cincinnati, Ohio, the flood
crest was 8.9 feet higher than had occurred in 80 years of continuocus
record, and sbout 4 feet higher than the highest previously reported
stage, which occurred in 1773. Loss of 1life was considerable, and damage
was enormous to cities, towns, industrial esteblishments, and transporta-
tion routes that occupied the flood plain.

Public utility services of water, electricity, gas, and transporta-
tion were disrupted in many communities, and more than 500,000 persons are
reported to have been driven from their homes and to have suffered great
discomfort and distress. The American Red Créss, the War Department, the
Works Prcgress Administration, and other Pederal, State, and local organi-
zations were engaged on a large scale in the great volume of relief work
that was required by the emergency. P

The exposure to flood damage of communities and activitles within
the flood plains of the Ohio and Mississippi Rivers has led in the past
to extensive investigations and works for flood protection and for the
smelioration of objectlonable flood conditions. Consequently, Federal
participation in such investigations and works has been great and has far
exceeded in relative comprehensiveness and magnitude that accorded to any
other drainage basin of the country. Moreover, this major flood catagstro-
phe has greatly stimulated the people to search for solutions of the prob-
lems of meeting such emergencies and protecting themselves against similar

eventualities in the future.
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A rellable record of floods 1s essentlial to a satisfactory solution
of flood problems. The records of stage and discharge of streams, pre-
clpltation and other hydrologic features of the more criticel floods of
the pest are necessary for studies of the influence of reservoirs and of
such aspects of land use as terracing, cropping, and forestation in affect-
ing flood stages and discharges. The magnitude of the floods of Januery-
February 1937 in the Ohlo Valley has posaibly not been paralleled even in
hundreds of years. (See pp. 696-699.) The record of these floods 1s
therefore of speclal interest as a basls for planning for flood control
in the Ohlo end Misslssippl Valleys and as criteria in the development of
towns and in the construction of works that may be affected by the be-
havior of flooded rivers. For these resfons 1t was important that the
information concerning these floods should be made available for use in
investigations for flood protection and fpr reference by those interested
in the general features of great floods.

The Geologlcal Survey, of the United States Department of the
Interior, operating through several district offices, in cooperation with
Federal, State, and munlicipal agencles, malntains as a part of its nation-
wide stream-gaging program about 330 river-measurement stations in the
Ohio River Basin. The Geological Survey also similerly meintains river-
measurement stations on the lower Mississippl River and 1ts tributaries,
the records of which ere pertinent to an understanding end study of the
progress of the flood waters of 1937 to the Gulf. The Corps of Engineers,
United States Army, and the Mississippl River Commission also maintain
many stations for observing stage and discharge in the river systems
mentloned, in connection with their functions pertinent to navligation and
flood control. The Mississippl River Commisslon has published a report
entitled "Stages and discharge observations, lower valley of the
Mississippl River, January 1 to June 30, 1937." The Weather Bureau,
United States-Department of Agriculture, has long maintalned a compre-
hensive system of weather observations, which include meteorologlc data
that are indispensable to the study of floods, and also numerous river-
stage statlons needed for 1ts flood-forecasting service. That organiza-
tion 1s preparing a report contemporaneously with the preparation of this
report which treats comprehensively of the weather assoclated with the
floods of 1937, including the precipitation, and presents, together with
other flood-stage information, the records of stages of rivers in the
flooded reglons as collected by 1t at stations within 1ts flood-forecast-
ing system. This report will appear as Monthly Weather Review Supplement
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No. 37, "The Ohio and Mississippi River floods of Janusry-February 1937."
The Soil Conservation Service and the Buresu of Agricultural Engineering,
United States Department of Agriculture, have furnished records of pre-
cipitaetion, and the latter has slso furnished a few records of stage and
discharge for small streams. The Tennessee Valley Authority is active in
the collection of hydrologic deta useful in the study of the utilization
of rivers, including the control of floods in the Tennessee River Basin.
The Miami Conservancy District and the Muskingum Watershed Conservancy
District have conducted extensive studies of hydrologic and meteorologic
data that bear on the design and operation of flood-control facilities in
the Miami River and Muskingum River Basins, respectively, in vhio. Many
other agencies, both public and private, collect similar dats.

The informstion collected by these agencies would not under ordinary
conditions be brought together in a comprehensive report. Such collec-
tion and publication of these data, although within the authorized sctivi-
ties bf the Geological Survey, goes beyond the scope of the ordinsry rou-
tine river-measurement program. Accordingly, the Public Works Administre-
tion, acting under the Natlonal Industrial Recovery Act of 1933, allotted
to the Geologlcal Survey in May 1937, $78,000 for surveys of stages and
discharges of the floods and for the preparation and printing of reports
thereon. This volume presents the results of the activity as thus financed.

Figure 1 shows the ares covered by this report and the areas and
reaches of river in which the floods of Jasnuary-February 1937 exceeded all
previous records.

There is presented in the lest part of this volume an independent
report by G. R. Mansfield, geologist, of the Geological Survey, entitled
"Flood deposits of Ohio River, January-Februasry 1937." The section in-
cludes a record of mechanical analyses of widely seleé¢ted samples of silt
material deposited by the flood of 1937 in the Ohio River Valley and of
studies of their characteristics and significance. These basic data and
the preliminary interpretations esnd discussions thereof are very sppropri-
ately included in this collection of informetion concerning the floods of

January-February 1937.
ADMINISTRATION AND PERSONNEL

The field and office work incident to the preparation of this report
was performed by the water-resources branch of the Geological Survey
under the general administrative direction of Nathen C. Grover, chief

hydraulic engineer. The field work snd the collection end tabulation of
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the besic information relsting to stages and discharges were done by the
district engineers and thelr staffs in the division of surface water,

C. G. Paulsen, chief. The district engineers participating in the col-
lection and preparation of the information were D. H. Barber, Montgomery,
Ala.; H. C. Beckmen, Rolla, Mo.; E. D. Burchard, Asheville, N. C.; J. J.
Dirzulaitis, University, Va.; J. H. Gardiner, Fort Smith, Ark.; H. E.
Grosbach, Indisnapolis, Ind.; A. W. Harrington, Albany, N. Y.; William
Kessler, South Charleston, W. Va.; Lasley Lee (succeeded by C. V.
Youngquist as district engineer after Mr. Lee's death), Columbus, Ohioj;
C. E. McCashin, Chattanooga, Tenn.; J. W. Mangan, Harrisburg, Pa.; and

J. H. Morgan, Urbana, I1l. F. M. Veatch, hydraulic engineer in charge of
the office at 3St. Louis, Mo., assisted in the correlation of records on
the main Ohio and lower NMississippi Rivers.

The collection of field data and the flnal assembling of the report
were under the general supervision of the division of water utilization,
R. W. Davenport, chief. W. G. Hoyt, consulting engineer of the conserva-
tion branch of the Geological Survey, has directed and prepared the
presentation of information on rainfall and other climatologic features
and on studies of rainfall and run-off and channel storage.

Many other members of the staff of the Geological Survey made valua-
ble contributions to this work. The technical and clerical staffs of the
Geological Survey were also assisted by temporary employees appointed by
the Secretary of the Interior under provisions of the National Industrial
Recovery Act.
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so far as practicable.
GENERAL FEATURES OF THE FLOODS

After a period of several weeks in which low flows were prevalent, a
general rise of streams occurred in late December 1936 in the Ohio and
middle Mississippl River Basins, and within about a month the rise de-
veloped iInto widely extended floods, of which those in the lower Ohlo

River and adjacent regions exceeded previous floods in many places by
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wide margins. The sequence and extent of meteorologic events which pro-
duced these great floods of January-February 1937 are described in the
succeeding section.

As shown by the records here published, the tributary streams
experienced successions of flood rises, which moved out of the smaller
rivers to accumulste in the lsrger rivers and thus tended to csuse in
them incressingly higher stages and discharges after each storm. The
earlier rains of the storm period were heaviest in the Cumberland and
Tennessee River Bssins and in most of the streams in these basins the re-
sulting floods in early January were the largest for the flood pericds.
In general, however, the floods on the other tributaries were highest in
late January.

The heavy general rainfall continued about a month and concluded
with the heaviest of the period in the storm of January 20-25. The con-
c;ntration of precipitation in a region directly adjacent and tributary
to the lower Ohio River and the accompanying cumulative process in the
influx of flood waters produced that rare combinstion of events which is
favorable to the creation of a "super flood" in the Ohio River.

The region of record-breaking floods (see fig. 1) conformed genersal-
ly to the region of maximum rainfall as shown by the rainfall maps. The
locus of maximum rainfall lay in an axis or zone extending from Little
Rock, Ark., to Pittsburgh, Pa., with maxima centering in the valley of
the middle and lower Ohio River. The floods were most extraordinsry in
the lower parts of the valley.

Despite the intermittent precipitation and the fluctuations in the
contributions of tributaries, the Ohio River from Pomeroy, Ohio, to the
mouth was msrked at nearly all stations by a steady rise beginning in
early Janusry and continuing until the peaﬁs were reached near the end of
the month.

Figures 2, 3, and 4 show in form for convenient comparlson the
stages reached by the floods of January-Februery 1937 and those reached
by previous known floods at various river-measurement stations on the
Ohio River and its tributaries and on the ¥ississippi River.

The occupancy of the flood plain by cities and towns, particularly
along the middle and lower Ohlo River, led to extensive submergence of
urban developments and industrial plants and to consequent flood losses
of great magnitude. (See pls. 1, 2, 5, 12, 13A, 144, 15.) Large cities
were serlously affected. Many thousands of the inhabitsnts of cities and

towns were moved to safer ground until the floods had subsided. There
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was extensive interruption of electric, transportation, sanitary, and
other public-service facilities. Vehicle traffic across the Ohio River
below Cincinnati, Ohio, was completely stopped. The snow and sleet storm
of about January 22 added much to the misery and suffering and hampered
rescue activities. Large areas of agricultural land were overflowed with
great loss of property and livestock.

Along the Mississippi River the levee system withstood the floods
effectively, so that the losses in that region were small compared with
those on the Ohio River.

The Fed Cross, United States Army, and many other agencies--Federal,
State, local, and private--aided in the emergency relief and assistance
required by this major catastrophe. Vedical supplies, boats, miscellane-
ous equipment, and personnel competent for rescue and relief activities
were sent to the flooded regions from points throughout the nation. An
account of the loss and destruction caused by these floods is presented
in the United States Weather Bureau's Monthly Weather Review, Supplement
No. 37.

As in most great floods of the lower Mississippi River, the Ohio
River Basin was the main source of the flood waters in the winter of 1937.
It is logical, therefore, in the discussion of the floods and in the
presentation of records concerning them, to proceed in order from the
headwaters of the Ohio River to the mouth and thence down the Mississippi
River.

The basin above Pittsburgh, Pa., was on the margin of the area in
which conditions were especlally favorable to the production of floods.
The streams carried much water, but the flood peaks were not extreme and
in many places were of only moderate size. The peak stage at Pittsburgh
occurred January 26 and is known to have been exceeded by 16 floods in a
record, incomplete in parts, that extends back to 1762.

The timing of the storms was such that in the upper and smaller
tributary drainage basins, the flood rises tended to clear the basins to
a notable degree before the next flood rise came. This feature is well
illustrated by the hydrographs of tributaries shown in figures 38 to 48
(ppe 89-99). Because of this condition the tributaries to the Ohio River
from West Virginia were at no time in excessive flood, although through
the flood period they contributed large volumes of flood waters to the
main Ohlo River. The floods in the tributaries from the State of-Ohio
were similar except that floods were produced on or about January 15 and

during the period January 20-26 many of which have been exceeded only by
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those of March 1913. There was no flood catastrophe in Ohio in 1937 com-~
parable to that of March 1913, except on the main Ohlo River. However,
by Jenuary 15 floods became of such severity as to command headlines in
the newspaspers of the State. Persons were being moved from thelr houses
at Newton and schools were closed at Waynesville because of the flood in
the Little Miami River. WMany State highways were closed by high water at
that time. Colllieries in Athens County shut down because of impassable
highways due to the flood of the Hocking River, and 2,000 coal miners
were kept from their work. A considerable stretch of tracks on the
Baltimore & Ohio Rallroad was washed out near Marietta. However, the
great flood on the Ohio River so overshadowed the floods on the tribu-
taries that the latter received comparatively little attention.

Portsmouth, Chio, 1s protected ageinst the floods of the main Ohio
River and the Scioto River by a 60-foot concrete wall. The piling of
sandbags on the wall began on January 19. On January 20 wlth 2 feet of
sandbags on the crest, residents began evacuating the city preparatory to
opening the floodgates to prevent heavy damage by overtopping of the wall.
Pomeroy, Ohio, at that time became a ghost city with stores, homes, and
schools evacuated, because of the encroachment of the Ohio River. Scores
of persons were trapped in towns along the Ohio River and every available
boat was sent to the flooded region for rescue service.

On January 22 the waters of the Ohio and Scloto Rivers overwhelmed
Portsmouth, resulting in abandonment of homes, schools, and factories.
The wall was eventually overtopped by 14 feet of water. The stage Wwas
6.4 feet above the maximum of 1913. Immediste evacuation of thousands of
refugees to Columbus and other nearby clties was necessary.

Cincinnati, like other citles on the Ohlo, was menaced by a shortage
in its public water supply, and shipments of drinking water were dis-
patched to the city. Lack of water for fire protection together with
large quantities of oll and gasoline floating on the flood waters consti-
tuted a grave fire hazard. The strong odor of oil and gasoline was ever
present in the flooded region, and strict orders were issued against
striking matches in order to prevent disaster. Despite precautions fire
broke out at the Crosley Rsdio Co.'s plant on Mill Creek on January 24,
but fortunately it was subdued before spreading to other parts of the
city.

At Cincinnati, Ohio, the flood crest of January 26 was 8.9 feet
higher than had occurred in 80 years of continuous record and sbout 4

feet higher than the highest previcusly known stage, which is reported to
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have occurred in 1773. Figure 5 shows a comparison of hydrographs and
stages regched in the 1937 flood and previous known large floods of the
Ohio River at Cincinnati, Ohioc. Approximately 10 percent of the city was
overflowed in 1937. There was much loss and suffering owing to the pa-,
ralysls of the services of water, power, heat, and light. As soon as the
water begen receding an intensive clean-up and measures for the protection
of health were undertaken, with the result that no epidemics followed in
the wake of the flood.

The Licking River in Kentucky was the farthest upstream of the
larger tributaries in which stages and discharges during the flood period
generally exceeded those previously recorded. During the period January
20-25 the flood peaks that occurred on the Licking River from Wyoming,
Ky., to the mouth were considerably greater than any previously known.

At and below the mouth of the South Fork of the Licking River at Falmouth,
Ky., the record of previous floods thus exceeded extended back to 1854.
The peak stages occurred on January 25 except In a reach below Falmouth
where the crest was higher on January 22 or 23. Backwater from the Ohio
River extended within a few miles of Falmouth, situated 51 miles above

the mouth, and was influential in causing the mexlmum stage to occur in
the lower portion of the Licking River during the perlod January 23-25.

On the Sovth Fork of the Licking River the maximum stages occurred on
January 22 and were extremely high in the lower reaches. In the upper
portions of the Licking River Basin the stages were moderate.

On the Kentucky River the meximum stages in 1937 were above those of
previous known floods from the vicinity of High Bridge, Ky., to the mouth,
a distance of 117 miles. Extreme stages were assoclated with the flood
rises of January 23-24 and January 25-26. At Frankfort, Ky., where the
highest stage was 9.2 feet above the flood of March 1913, and about 5.5
feet above the flood of February 1883, asbout 80 percent of the clty was
flooded (see pl. 13B) and many resldents were made homeless. Below the
vicinity of Lock 10, 176 miles sbove the mouth, the maximum discharge of
the Kentucky River occurred in the flood crest of January 23. However,
in the stretch from High Bridge, Ky., to the mouth, the highest stages
were in the crest of January 25-26, when the slope was flatter and the
discharge slightly less than on January 23. Along tﬂe lower 50 mlles of
the Kentucky River, backwater from the Ohio River increased the overflow

materially and was a factor in producing the stages of January 25-26.
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In the upper basin of the Kentucky Rlver there were several flood
rises assoclated closely with the various rain storms. The peaks, how-
ever, were below those of previous floods, and flood losses were not
great.

The drainage basin of the Sslt River in Kentucky lles near the
center of heavy precipitation in the later storms, and sbout January 22
extreme flood conditions prevailed on this river and its tributaries.
Meager records indicate that previous floods were exceeded in 1937. Back-
water from the Ohio River extended sbove Shepherdvills, Ky., on the Salt
River and s considerable distance up the Rolling Fork. Some towns were
overflowed, and there was considerable damage to farm property and high-
ways. On Beech Fork and Rolling Fork the floods were not extreme, and in
thls respsct were similar to those on the headwaters of the Licking and
Kentucky Rivers above described.

On the Blue River the meximum stage of 1937 near White Cloud, Ind.,
slightly exceeded that of 1913.

The slopes of the Green River and most of 1its tributeries are rela-
tively flat, and flood movement downstream is correspondingly slow. Flood
riges from the several storms in the headwaters of the Green River reached
the larger tributasrises snd the main river to combine with the run-off of
preceding storms to produce & nearly continmous rise in the Green River
from Januery 15 to the crest on January 23 or later. In the upper
portion of the Green River above Mammoth Cave, Ky., and on the Barren
River the maximum stage of the flood of 1937 was lower than that of the
flood of Januasry 1913. Below Mammoth Cave the maximum stage of 1937 was
higher than that of 1913, the excess increasing progressively to the
mouth of the river. Backwater from the Ohio River extended about 125
miles up the Green River and grestly increased the serliousness of flood
conditions. Towns slong the lower Green River were flooded, and t.hére
was widespread loss and interruption of normal activities.

In the Pigeon Creek Basin in Indiana, the highest rates of run-off
occurred on Jamuary 19 and 20.

In the Wabash River Basin there was some flooding of towns (see pl.
14B), and damage to highways and farm property was large. The flood
crest of 1937 on the headwaters and tributaries of the main river occurred
generally about January 16 and reached Vincemnes on January 22. Above the
mouth of the White River the meximum stages were considersbly below those
of previous floods; there were no serious flood conditions and the demage

was light. On the West Fork of the White River the maximum stages In
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1937 occurred generally about January 15-16 and were somewhat below those
of the flood -of 1913. On the White River in the vicinity of Hazelton,
Ind., the 1913 crest was exceeded on January 22 because of a restriction
in the overflow channel caused by road embankments and levees, but the
maximum flow was less than that of 1913. On the East Fork of the White
River the meximum stages of 1937 were also somewhat lower than those of
1913. The flood on the East Fork was more prolonged owing to the fact
that 1ts dralnage basin ceame within the margin of the region affected by
the great rainfall of January 20-25. The maximum occurred on the East
Pork at Seymour, Ind., on January 16 and at Shoals, Ind., on January 25.
The Patoka River reached a stage equal to that of 1913 at some places.

In southern Illlinois there were very extenslve overflow areas,
especially along the Saline River. About 90 percent of Gallatin County
was under water. Harrisburg, situated about 20 miles from the Ohlo River,
was almost completely lnundated, snd conslderable dsmage was csused to
coal mines in this vicinity. Some of the mines were saved by construct-
ing sandbag embankments around the shafts. Floodwaters from the Ohio re-
versed the flow of Bay Creek and passed over a low divide near New
Columbie, Ill., Into and down the Cache River Valley to the Mississippi
River above Cairo, I1l. (See fig. 6.) Within the memory and records of
man this bypassing has only occurred two or three times prior to 1937.
The diversion through this flood channel of about 70,000 second-feet un-
doubtedly tended to reduce the stages along the Chio River below Golconda,
I11.

In the basin of the Tradewater River in Kentucky, the flat slopes
and extensive areas of bottom lands together with the backwater from the
Ohio River combined to cause widespread overflow and considerable loss.

Until the excessively heavy rains of Janwary 20-25 began, it was not
apparent that serlous flood conditions wquld develop on the Chio River.
Conditions at the time of that rainfsll were so far from any precedent as
to make 1t difficult to predict river behavior. The effects of the
storms were so immedlate and so great in the river between Cincinnati,
Ohio, and Louisville, Ky., that there was little time to make and take
adventage of flood warnings. For Evansville, Ind., and points down-
stream there was more adequate warning before the flood became extremely
serious.

Overflow into the lower sections of Louisville, Ky., began on
January 21, and by the evening of Sunday, January 24, large portions of
the residential and business districts were under water. (See pl. 12A.)



FLOODS OF CHIO AND MISSISSIPPI RIVERS, 1937

18

“XoATY OTHQ oU3 JO Ygnom
ou3s jo L3TUIOTA oU] U SBOJB DUB STOUUBYO MOTJISAC o3 JO dsl--*9 oandTd

.‘
SOIIN Ol S o
Awiy S M *sieeuibu3 jo £d100 Aq PRINSDEIW q
Koning |00100j099 Kq PRINSDON [
skomybiy oJois s10Ufll|
skomyBiH °S N %
NOILVYNVdX3

0

“1-98% 000'08L'1n

NOLS3ITHVHO

A\
) /%I,t

m?? S
\\ﬁ.m “W\\\\tp\\“”,\. 30UIWNOD

1/o/0uoasavue

S 94
“H-'208 00£'9Lq

¥ 994
"H='298 008’2 ¥

e



GENERAL FEATURES OF THE FLOODS 19

At the crest, on Jenuary 27, the stage was 10.4 feet above that of the
greatest previously known flood and two-thirds of the resldentlal area
end nearly all of the business distrlcts were lnundated. The flood had
receded from practlically all of the clty by February 5. The use of radio
broadcast to direct the work of rellef and rescue focused natlonal at-
tentlon on Louilsville. It 1s reported that 175,000 people left or were
moved from thelr homes in the overflowed areas. Great numbers of refu-
gees were quartered 1ln public and private buildings in the clty and nearby
towna. Many remained in the inundated area. Fallure of the electrle
supply on January 24, extreme curtallment of water supply, low temperature
and lack of heating facillitles combined to lncrease suffering 1ln the city
and to add to the difficulty of rescue work. Few deaths from drowning
ocecurred, but the loss of 1life due to exposure resulting from the flood
was considerable. Relatively little direct destruction of bulldings
occurred in Louisville, but the prolonged perlod of overflow, the heavy
silt content of the water and the oll on 1ts surface caused great damage
to goods, furniture, and bulldings and resulted in a large total property
loss.

Similar conditions, in some places even more acute, occurred at other
cities and towns and in rural areas along the mlddle and lower Ohlo River.
In practically all these places the utllitles were 1n part or entirely
out of service, and problems of shelter, food, and drinking water were
erltical. Martial law was declared throughout southern Indlana on
January 24 in order to control and systematlze the work of rescue and re-
lief. At first refugees were quartered in avallable bulldings near the
flood area. As the number increased many were taken by traln or bus to
citles at considerable distances. About 19,000 people were moved 1n
Indiana to points as far north as Indianapolls. Later tent cltles for
quartering the resldents were establlshed near the flooded towns while
homes were repaired and towns rehebilitated.

Lawrenceburg, Ind., was completely overflowed, many houses destroyed,
and Industrial plants damaged. Most of the 6,000 residents beceme refu-
gees. Simllar and equally serlous conditlons prevailed at Aurora, Ind.
Carrollton, Ky., at the junction of the Ohio and Kentucky Rlvers, was
surrounded, nearly submerged, and greatly damaged by the flood. At
Madison, Ind., only a small portlon of the clty was overflowed, with
moderate damage. Jeffersonville, Ind., across the Ohlo River from Louls-
vllle, Ky., suffered severe losses. Practlcally all of the clty was sub-

merged, many buildings collapsed or were overturned, end most of the
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residents were refugees. The adjacent city of New Albeny, Ind., was
partly overflowed, with large property loss. Tell City, Ind., was partly
inundated, and serious loss occurred. Uniontown, Ky., was completely sub-
merged. All the inhabitants were removed in boats, and many bulldings
were destroyed. (See pl. 2A.) Great dsmage occurred at a number ofs
smaller towns, including West Point and Milton, Ky., and Rising Sun,
Patriot, Florence, Merkland, Cannelton, Leavenworth, Grandview, and Mauck-
port, Ind. After the flood, Leavenworth was rebuilt as a new town on
higher ground, and the flood-dameged former site was abandoned.

Water began flowing into the low-lying perts of Evansville, Ind., on
January 20. (See pls. 12B, 13A.) The crest occurred on January 31, when
the river reached a stage 5.4 feet above any previous flood end covered
more than half of the eity. The flood had receded from nearly all of the
city by February 10. A number of business buildings and residences
collapsed or were greatly damaged. High wind on February 8 caused the
collapse of numerous buildings weakened by the flood. Because of fallure
of the water filtration plant, drinking water was brought to the city in
tank cars. Transportation into and from Evansville was seriously handi-
capped by extensive overflow outside the city.

The general rains that fell over the Tennesses, Cumberland, and
Mississippl Rlver tributary basins in west Tennessee in late December and
early January caused all tributaries of the Cumberland River above the
mouth of the Harpeth River and the upper portion of the Harpeth River to
rise rapidly to their highest stages during the flood period of 1937.

The Cumberland River rose to flood stage on January 2 and 3 and was
higher at and above Burnside, Ky., than during the remainder of the flood
period. However, the floods of early January within the Cumberland Basin
did not generally reach stages as high as previously recorded. The very
heavy rains later In January caused floods in the Cumberland Basin below
Burnside, Ky., and the main river below a point between Burnside, Ky.,
and Celina, Tenn., rose to stages exceeding those of early January. (See
pls. 16, 17.) The peak stage on January 24 at Celina, Tenn., was about
10 feet higher than that of January 6. The larger tributaries from the
south above Nashville, Tenn., did not reach stages as high as in early
January. Stages on the Red River were generally higher than any other
flood on record, although at Adams, Tenn., the stage reached was only
slightly higher than in the flood of 19153. At a point 5 miles above 1its
mouth the Red River was 4.5 feet higher than the highest known flood.
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The Harpeth River rose to very high stages but did not surpass the
records of some previous floods. The comblined flow of the Red and
Harpeth Rivers, the large flow of the main Cumberland River, and the
heavy rains at and below Clarksville, Tenn., caused the Cumberland River
downstream from a point sbout midway between Nashville and Clarksville to
exceed all previously known floods.

At Eddyville, Ky., the stage of the Cumberland River on-January 26
exceeded previous records by 8.4 feet. Thils stage occurred several days
before the Ohio River had reached its crest and apparently was influenced
only slightly, i1f at all, by backwater from the Ohio River.

With some minor exceptions, the greater part of the Tennessee River
Basin experienced its greatest rise éarly in January. Later storms
caused the tributaries of the Tennessee to flood again similarly to those
of the Cumberland River. The run-off from the area of heaviest precipita~-
tion during these later storms, which were in general centered across the
narrow lower Tennessee Basin just upstream from the Tennessee-Kentucky
State boundary, added to the large quantity of water already in the main
river and caused the stages at and below Savannah, Tenn., to be higher
during the period January 25-27 than {hey were earlier in the month.

The excesses of the flood stages of the Tennessee Bessin above pre-
viously known flood stages increased downstream and were the highest on
record from a point about 20 miles downstream from Fort Henry, Tenn., to
the mouth. Near the mouth the stage was about 6 feet higher than the
previous maximum stage, which occurred in March 1894. In this lower
reach the highest stages were caused in part by backwater from the Ohlo
River, and the greatest dlscharge occurred previous to the highest
stages. Studies of stage records and profiles of earlier floods indicate
that the discharge of the Tennessee River in this reach was probably ex-
ceeded In the floods of 1867, 1875, 1882, 1884, 1886, and 1897.

The effect of storage reservoirs on the floods may be disclosed by a
study of the records of river behavior and storage-reservolir operation as
given in the section "Stages and discharges at river-measurement stations."
Storage is also discussed in subsequent sections on "Storage", "Rainfall
and run-off studies™, and "Channel-storage studies."

On the lower Ohio River the maeximum stage was higher than any pre-~
viously known by about 5.8 feet at Golconda, Ill., 6.3 feet at Paducah,
Ky., 6.4 feet ét Metropolis, Ill1., and 3.1 feet at Celro, Ill. The stage
at these places probably would have been higher if the main channel to th?
Mississippl River had not been relieved by overflow through Bay Creek and

Cache River Valleys in southern Illinois, as mentioned above.
77596 0—38—3
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The extensive overflow near the mouth of the Ohio River, certain
critical sections of the main river and of its overflow channels, with
direction and quantity of the discharge measured in such sections, and
the positions of levees and other pertinent features are shown in figure
6.

There was extensive submergence in many towns and cities, and in
some in the valley of the lower Chio the water reached the second floors
of buildings. In Paducah, Ky., population, 35,000 95 percent of the
¢ity was inundated and nearly the entire populstion had to evacuate. Of
780 buildings in Mound City, Ill. (see pl. 5B), it is reported that 371
were washed off their foundations when the city levee broke on January 27
and suddenly flooded the town to a depth of 12 to 16 feet. The levees
sbout the city of Cairo, Il1l., withstood the flood by a small margin.

(See pls. 18, 19.) Some physical damage to pavements and buildings within
the city was caused by sand boils resulting from ground-water pressure.

In southwestern Illinois the Kaskaskia and Big Muddy Rivers, tribu-
taries to the Mississippi River, reached near the mlddle of January high
flood stages and discharges which generally were less than those previous-
1y recorded.

High floods occurred in the Castor and St. Francis River Basins in
southeastern Missouri in mid-January, but floods equal to or larger than
those of 1937 in these rivers are not uncommon. The prime importance of
1937 floods in Missouri relates to their contribution of substantial vol-
umes of water to the greatly flood-burdened Mississippi River. The same
statement 1s true 1n respect to the inflow from other tributaries of the
lower Mississippl River.

The ralns during the later part of the storm period were very heavy
on the drainage basins In western Tennessee, tributary to the Mississippi
River. Streams in the Obion River Basin, except the Forked Deer River,
rose to maximum heights for a period of record beginning in 1929, and 1t
is believed, for a period extending back 20 years. Except possibly on
some small tributaries, the floods on other streams entering the Missis-
sippl River along the western edge of Tennessee were not as high as re-
corded in 1935.

None of the floods in the White, Arkansas, Ouachita, Red, and Yazoo
Rivers were excessively high, but nevertheless these rivers contributed
large volumes of run-off to add to the flood in the Mississippi. General-
1y, however, the crest discharges of these tributaries occurred considera-
bly before the crest on the Mississippl River, which was caused by the

slow-moving flood-wave from the Ohio River.
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The upper Misslissippl Rlver was not in flood. On February 4, when
the Mississippi River at Csiro, Ill., was at its crest, the stage at St.
Louis at 8 a.m. was 11.2 feet, which 1s about 19 feet below flood stage
and 30.2 feet below the previous recorded maximum of 1844. From the mouth
of the Ohio River to a point between Helena, Ark., and the mouth of the
White River, a distance of more than 350 miles, the Mississippi reached
higher stages than had previously been recorded. The excesses above pre-
vious records were 3.1 feet at Cairo, I1l.; 3.8 feet at Memphis, Tenn.;
and 3.5 feet at Helena, Ark. Below that point the excess decreased
rapidly. PFigure 7 shows a comparison of hydrographs and stages reached
in the flood of 1937 and previous known large floods at Memphis. In the
vicinity of Natchez, Miss., there was a comparatively short reach where
the stages exceeded previously known records, the excess at Natchez being
1.4 feet above the previous maximum of 1927. The characteristics of the
flood above 01d River near Angola, La., were primarily those of the flat-
tening and spreading of storage in backwater areas of a flood which had
originated up river.

Crevasses in the 55-mile river-front levee of the Birds Point-New
Madrid Floodway, beginning on January 25, relieved the Mississippi River
channel of a large volume of flood water. The maximum flow observed by
the Mississippi River Commission through this floodway was 550,000
second-feet on February 4, or approximately one-quarter of the total
flood discharge. The levees of the cut-offs of the Mississippl River
functioned well, and flood damage on the lower Mississippl was confined
to the overflow between the banks and the levees and in the backwater
areas of the tributaries. PFederal and State officials made intensive and
successful efforts to hold the levees. Much expense was incurred in mov-
ing people from parts of the valley which were overflowed or which it
appeared might be overflowed.

From Angola, La., the Mississippl River has two outlets to the Gulf
of Mexico, namely, the main Mississippl River and the Atchafalaya River.
The two rivers are connected by the 0ld River, which 1s about 8 miles
long, the west end being the head of the Atchafalaya River and the mouth
of the Red River. The Red River at this point drains most of the area
that lies west of the Mississippi River and below the Arkansas River and
includes besides the main Red River, the drainsge areas of the Ouachita,
Tensas, and Black Rivers.

The 0ld River, during periods of low flow in the Mississippl River,
serves to divert some of the flow of the Red River into the Mississippl



24 FLOODS OF OHIO AND MISSISSIPPI RIVERS, 1937

River, but during periods of high flows in the Mississippi River water
from the Mississippi is diverted through the 0ld River to join with the
contribution from the Red River and flow down the Atchafaslaya River.
This latter distribution was in effect during the flood of 1937, when the
0l1d River carried a maximum diversion from the Mississippi River of
497,000 second-feet, or approximately 24 percent of the crest dlscharge
of the Missiassippi River at Vicksburg, Miss.

o1
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19158, T\
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40 Dates of occurrence
Apr. 1913 4 5 6 7 8 9 10 11 12 13 14 15 16 17
Apr. 1927 17 18 19 20 21 22 23 24 25 26 27 28 29 30
Feb. 1937 3 4 5 6 7 8 9 10 11 12 13 14 15 16

Figure 7.--Hydrographs of the Mississippl River at Memphis, Tenn.
(Beale Street gage), showing stages reached by the flood of
February 1937 and selected previous floods

In addition to this dilversion through the 0ld River, Bonnet Carre
Spillway, situated about 25 miles above New Orleans, La., was opened for
the first time since itas construction by the Corps of Engineers, United
States Army. The spillway was opened January 29, and a maximum of more
than 211,000 second-feet was diverted from the Mississippi River into
. Lake Pontchartrain, a diversion which amounted to about 15 percent of the
crest discharge of the river at that place and about 80 percent of the

capacity of the spillway.
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Figure B.--Drainage basins of the Allegheny and Monongahela Rivers.
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Figure 9.--Dralnage basin of tha Ohioc River between Pittsburgh, Pa., snd the mouth
of the Muskingum River.
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Figure 10.--Drainage basins of the Muskingum River and streems in Ohio tributary to the
Ohio River between the Muskingum River and the mouth of the Scloto River.
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Figure 1ll.-- Drainage basins of the Little Ksnawha and Kanawha Rivers snd intervening
streams in West Virginia tributary to the Ohio River.
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Flgure 12.--Drainage basins of the Scloto River and streams in Ohio tributary
to the Ohio River betwaen the Scioto River and Higginsport, Ohio.
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Figure 13.--Drainage basins of the Miami River and other streams tributary to the
Ohio River between Higginsport, Ohio, and Madison, Ind.
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Pigure 17.--Stresms in Illinois tributary to the Mississippl River between the mouth
of the Missouri River and Cairo, Ill.
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Figure 18.--Reglon adJacent to the Miasiasippi River between St. Louis, Mo., and
the mouth.
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In its development in the Ohio River the flood of 1937 reached its
crast at Pittsburgh, Pa., on January 26; at Louisville, Ky., a distence
of 607 miles, on Januaery 27; at the mouth of the Chio River, a distance
of 980 miles, on February 4. This cresting may be contrasted with that
of the flood of March 1936, which originated largely above Pittsburgh,
when the pesak, which occurred at Pittsburgh on March 18, reached Louis-
ville 11 days later, on March 29. Nearly simultaneous cresting of the
flood of 1937 over a distance of 600 miles or more emphasizes the simul-
taneous emptying of tributary floodwaters into several hundreds of mlles
of the channel of the Ohio River. At Cairo, Ill., at the mouth of the
Ohio River, the Ohlo and the Mississippi were higher than the previous
record for a period of 19 days, from January 24 to February 11. The
flood crest passed into the Mlssissippi and reached Memphis, Tenn., a
distance of 227 miles from the mouth of the Ohioc River, on February 9;
Vicksburg, Miss., a distance of 602 miles on February 21; and New Orleans,
La., a distance of 967 miles on March 1.

The succeeding discussions of flood information are illustrated with
maps showing groups of major river basins and parts of basins that are
suited to convenience of presentation. Plate 3 and figures 8 to 18 are

general *maps of the component areas.
METEOROLOGIC AND HYDROLOGIC CONDITIONS

As an aid to engineers snd others who may desire to study the basic
causes of floods and remedisl measures for protection from them, a
special effort has been made to present in this report basic information
related to meteorologic and hydrologic conditions. The meteorologic data
presented herein and those published in the Weather Bureau reports have
been analyzed and their effects on run-off are discussed in this report.

The unusual meteorologic events relate almost entirely to the con-
tinuity of precipitation of relatively low intensity from December 26,
1936, to January 19, 1937, over the entite drainage basin of the Ohio
River climaxed by a six-day period, January 20-25, of excessive precipita-
tion of relatively high intensity over an area immediately tributary to
the main Chio River channel and the lower reaches of the Kentucky, Green,
Cumberland, Tennessee, and Wabash Rivers. With the exception of the
first storm period, Decenber 26-January 5, each storm centered largely on
the lower reaches of the Ohlo River and on the adjacent principal tributa-
ries, thus pyramiding flood run-off in channels already taxed to capacity.

Fortunately, over considerable portions of the basin the positions of the
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storm centers varled throughout the total storm period, and while there
was an unprecedented volume of total run-off the unusually high peak
stages were confined largely to the lower Ohio River and the lower
reaches of the principal tributaries, below and including the Kentucky
River.

In parts of the basin snow, frost, and ice played minor roles, but
insofar as the main Ohio River channel is concerned their effects are

consldered insignificant.

Antecedent conditions

Meteorologic and hydrologlic conditions prior to January 1937 are be-
lieved to have played only s minor part and in general were such that
they tended to lessen rather than to aggravate the flood situation. As
shown in table 1 mean temperatures during December over the Ohio River
and middle Mississippl River Basina were generally above normal; total
snowfall was somewhat below normal; and precipitation for the month as a
whole was somewhat above normal.

Table 1l.- Monthly temperature, snowfall, and precipltation,
and departures from normal, December 1936

Temperature Snowfall Precipitation
(degrees F) (inches) (inches)
State
Mean %gigt- Total Deﬁ;:t_ Total Deg;:t-
Pennsylvania (Ohio
River Basin) 34.4 +2.9 10.0 (a) 3.41 +0.35
Ohio 35.4 +3.8 3.9 -1.9 2.31 -.44
Indiana 35.5 +3.3 2.3 -2.6 2.88 +.03
Illinois 35.1 +4.6 2.0 -2.4 2.95 +.69
Iowa 28.7 +4.7 5.1 -7 1.55 +.36
Missourl 38.4 +4.3 2.2 -1.2 2.83 +.67
West Virginia 37.2 +2.6 4.5 -1.8 4.02 +.66
Kentucky 40.5 +2.8 2.0 -1.0 4.51 +.55
Tennessee 43.8 +3.1 7 -1.3 6.44 +1.84
North Carolina
(western division)| 41.7 +2.6 2.8 (a) 6.69 +1.72

a Not determined.

The indicated excess in precipitation and temperature occurred
largely between December 26 and 31. For the antecedent period, December

1 to 25, preclpltation was about normal or possibly somewhat below and
71596 0—38——4
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temperature nearly normal. These records indicate that the conditions of
the ground in relation to its ability to absorb or retaln water at the
beginning of the storm period was probably as favorable, if not more
favorable, than would be normal during the later part of December.

As discussed more in detail below, there was apparently no frost
over most of the area, and, except in parts of Pennsylvanla and West
Virginia, the ground at the beginning of the storm period was free from
snow and probably had a relatively high capacity for infiltration or ab-

sorption.

Precipitation
General features

Precipitation records collected at about 1,000 stations have been
used for the construction of the isohyetal maps presented herein and ana-
lyzed in connectlon with the studies of relations between ralnfall and
run-off. Approximately 600 of the preclpitatlon stations so used are
maintained by the United States Weather Bureau, and as the daily records
are published in the regular and special reports of that Bureau® these
records have not been included in this report. Figure 195 shows daily
preclipitation at representative Weather Bureau stations in the area
covered by thls report.

Records have been compiled from sources other than the Weather
Bureau, for about 400 stations, operated by the Soil Conservatlon Service
and the Bureau of Agricultural Engineering of the United States Depart-
ment of Agriculture, the Tennessee Valley Authority, the Muskingum Water-
shed Conservancy District, and other agencies. As the records at these
additional stations are not readily avallable in one place, the records
and the sources of the indicated data from December 25 to January 25 are
presented in this report in table 2.

The amounts of precipitation reported by observers on individual days
are not strictly comparable, as the times of observations at the various
stations were not simultaneous. The amounts recorded usually represent
the rainfall during the preceding 24-hour period. Rainfall occurring
during the daylight hours may be recorded under the date of occurrence
when observations are made in the late afternoon or under the date of the

following day when observations are made in the early morning.

# Climatological data for the United States by sections, December 1936
to Pebruary 1937, U. S. Weather Bur., 1937. The Ohio and Mississippi
River floods of January-February 1937, Monthly Weather Rev., Suppl. 37,
U. S. Weather Bur., 1938.
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Figure 19.--Daily precipitation at representative precipitation stations
December 1, 1936, to February 2B, 1937.
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Table 2.--Daily precipitation, in inches,
(Measured in the morning

December
Station County
25 25]27 28 29’30[31 1|2 |53 |4
U 1
Alabama a/
Termessee River Basin:
Athens (C.C.C. camp) Limestone - - = {0.87] <~ |0.63[{0s58] = |2,31| -~ -
Bishop Colbert - - - | «47}0.20f - | .82 -~ {3.40| - -
Center Grove Morgan - - - - | +10} = | 275| = [2.00{1.13| -~
Central Tower Lawrence - - ~ | 25| 425] = [2¢24]| = [1.50| 50| -
Florence (C. of Ee sta.) Lauderdale - - - - | 08| - | .83 = [2.82( -1 -
Guntersville Dam g/ Marshall - - = [ «12] .18 .11{1.46| - {1.86{1.58| =~
Huntsville Madison - ~ |0.02] o39| +23| +10(1.40(0.66{2.47| - -
Hytop Jackson - - - o65] o35| #22[{1le52| =~ [3.69] 423 -~
Meridianville Madison - - = | «50| +30| - [le34| .23[2.71 .13} =
Paint Rock ¢/ Jackson -1 =1 -| .53} «22] .12(1.62{ - |2.20{1.30| -
Scottsboro (TeVede stas) do. - - - o21] 05| 413|135 = {2460(2.01(0.15
South Hill Dekalb - - = | «10| 420 +28{1.98| .02|2.00{1.20| =~
TeVedo nursery Colbert - - = | o855 J09f =~ | «83] = [2.65] =~ -
Georgis a/
Tennesses River Basin:
Blue Ridge g/ Fannin - - 215| 75|1.00| «20{1436(1.11/2.09| - -
Brasstown Bald Towns - - ~ | oB3| ¢67| +41[1.06| .73)1.28|1.44| 403
Coopers Creek Union - = | Pre} o39| «55| «61[1.23| 473|1.40{1.13( -
Flat Top g/ Fannin - - - |1423]1.88] +02|2.90] =~ |1.60]2.69| #04
Hemptown Gap do. - - ~ | 50| .58 402(1e06] =~ (1.11|1.60| =
Hiwassee Towns - - — ] «23] B3] #18]1.72| = 11439]1.60] =~
Ivylog Union = | = | = +70| 77| <05[1.30} ,02|1,00|2,00| -
Little Hightower Towns - - ~ | «B5| 40| «40({2.16| = {1.10 60| =~
Margret Formin - - = | +40| 59| 411|1.56) ~ |1.23)|1.95] -~
Mulky Gap Union - - = | 57| +40]| 407(1e47] =~ [lell]le72| =
Neels Gap g/ Union - - = | +89{1.00| «32|3.101 = {2.16{1.99] «07
Noontoola Creek Fannin - - = | o78| +64| +07[1e50| =~ | o88/2.33| =~
Patterson Gap do. - - = | «90| 480 =~ [1490| =~ [2,00{1.00| -
Stanley Gap ¢/ Gilmer - - = | «57{1.16{ 408[1.95| ,0B|1.84|2.17| .09
Suches Union - - = {1,13] +90| .80{3.00{ - 12.39{2,13| =~
Sweetgum Fornin - - = | 68| .96] «07[1.14| - {1422{1.97| -~
Tray Mountain g/ Towns « | = | =] +76{1.28] .53]2.30| =~ [1.66[2.02| .03
113no:
Mississippi River Basin: £/
Carbondale No. 1 Jackson - ~ | «85| 12| .05| .63 = - | <32} - -
Carbondale Wo. 2 do. - — | «BL} +O3| <03 67| «9L| = | 33| - -
Carbondale No. 3 do. - = | 450} 20| = | &76(1e00} =~ | .32} - -
Centralis No. 1 Yarion - 237] J15| «04] 480107 - | W27 = -
Centralia No. 2 do. - - |38 = - - [1e09] - | 26| = -
Centralia No. 3 do. - = [402] 435| = | 451] #71| =~ | J20| = -
West Frankfort No. 1 Franklin - - = | o562 402 432[ 478] =~ | 36| - -
West Frankfort No. 2 do. - ~ | o05| 37| = | «B3| #95| ~ | .29} - -
West Frankfort No. 3 do. - ~ | +03| o45] - ! 420 80| ~ | .21| =~ -
Ohio River Basin: N
Central States Forest Exper. HEardin - = | +25] 416 «03| 07| 81| =~ | 30| Tre| =
Sta.
Dixon Springs ¥No. 1 ay/ Pope - - |e74] -] .22|2e4] - | 28] 07| - | -
Dizon Springs No. 2 &b/ dos ~ | - |.80| = | J24{1s39| - | 422 J10] - | =~
Digon Springs No. 3 &/ do. = | = |a78] 401 220|{1022 - | o19] W10| - | ~
Indians i/
Webesh River Basin:
Adair j/ Boone 2| = | = | «46] 05| +95[1400] -~ | .0B| 06| ~
Bemward Diteh )/ Allen -] - |83 -] - l1.86] «B2] | JA1} -} =
Camp D-1 Hill j/ ¥hite - | 0.16[ «52] +02] 72| .96] - - - | 3| =
Cynthiana (C.C.C. camp) i/ Posey | = | ] .24] 01 | 58] ~| - - -
Foster Hill J/ Puleski - W11 +69) - - |l70] - - | <10 -~ -

a Data for all stations furnished by Tennessee Valley Authority.

b Included in next measurement.

o Reoording statiom.

d Measured at midnight.

e Measured in the evening.

£ Data for all stations furnished by Illinois State Department of Registration and Education,
Water Survey Division.
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December 25, 1936,to January 25, 1937
axcept as noted)
Jamuary
5 & 7 8 911011 112]| 131415 161} 17 | 18| 19 ) 20 | 21 | 22| 23 | 24 | 26
0.82{0.39(0.57| = - « {0e76{1¢43} 031 = {175 = - | (p)}]1.40(2.35] - - j1s05{ - [1,48
#11] ,15| 48] - = {0e27] +36] 48| o80|0,04{ +90| - [0s68]078| ¢18|1.06| = = 11460[0.04| +45
18| .,25f Tre| = = | Tre] o35| o32] 435| = [1.28] = | «33| «85| 34| «68] =~ = 1 «27}) 425}12,04
20| 20| 10| - - - | 51 =~ - = | «B0] = [1.35| ¢82] 20| .92| = - | 15| = {1.81
o10| +09] 52| = | Tre| Tre| o53| o4B| 95| 07| 92| = | «70] = | ¢10] ¢95| Tre| =~ |le42| = | 33
#10] 35| 04| - - = | o18} o3| 49| = [1450] = | 35| J79| o47| 6L - - | o25| 40712.23
o221 14| - - = | oB7] «O1] 76| = | o12] 493| = | ¢30|1e05| +18| «85|0402] ~ | 61| #22{1.51
o171 12| 30} - = | «25] 34| 62| J18] o34{1e34! <~ | o44{1,15( 29| 72} ~ = | +10]| +35|2,25
12| .18} 09| - - o ] o84| 25| 70| = [1a44| = | o32] o99] 425| 88| = |0,06| 86| +04(1.29
«07| 28] 415[0.03[0609| 07| «3L| ¢25| «60| o02|135| = | «36]| 495| 52| «70| = - | «32] - |19
13| 30| 07| - - o | o34] .35 51| <~ §1.35] = | 34| 82| 56| 48] 02| < | o11| 409]2.35
#25] 45| 410} = - = | o650} 46| - « |1a35] =~ | «B0] +60| o75| <81} 15| 402 20| .20)2.20
o23] 240] Tro| Pre| o | o84] = | 64| 87| = | «98[1s04] 496 = |1.03] 407 <~ [1,40] =~ | 54| -
63| 21 ~ - = | 01| +50] J17{ =~ o | «92] = | o54{1.27( o59] 03] «02] = [ +05] .14 .86
05 84| 32| JO7| - « | «22| 63| o44| o04] 49| 48| 01| ,9011.22| 54| 11| 06| = | «02| 491
o72| «27] Tra| «16] = | Tre| o35| 402} 25| Tre| o91| = | «33| «96) 68| «27| Trej - - | «14]1.07
= | o59] o28( 12| 404 403 412] 85| «82( 402{1.28| = [ +79(1475(1.43{ «72( J13[ .07 +08] .45(2,34
18| 01} 10| 04| = = | «05| «32] 422] < | J91] +05] 24| .34|1.34] 24| JO1| =~ - | «01ile32
«26( o47( 18| 04| = o | 412[ W52 424] <« | o83] o05| 32| ,42(LeBL[ #26] Trei = - | Tre( «82
12| 45| J09] J02] = = | o0B| ¢80| 18| = | #74| <05| «33| 420{1.30| 27| JOL| =~ - | Tre(lell
«25] 55| 410] - - « | 10| o55] o256 = | <70| «20| «25| +35[1425) #40| 05| = - - | «86
«21! +49{ +35( #10| = = | «09] o19] o265 = [ 298| = | 42| o256(1,07| 34| = - - - {1l.10
15} 55| 29| 406 = o | «03} 21} o24| < |21.01] = | 36| +43|1s14{ 29| oOL{ 02| = | «03}ls15
o19( +60( 28| +34] 403| 405{ = | o30{ o34| +02{ +95] 01 «37|1.37|1.24( «46] 09| 09| .05( .12(2,39
52| 42| - - - « | «20] o23| 47| =~ | 488] = | 37} .20|1.21| 423| - - = | «09]1.20
= | «56| #31} = - - o | o38] 55| = |1.05| = | «65]1.80| 58] +59] «02| =~ | 08| = [1.70
0067 52| 27| 407 = - = | 02| 408 o32] o78] = | ¢06[1e09{Le17| 26 ¢10| = - - {1.60
o29| 58] o29| J41| 07| - | 407) 19| J29] - [1.00| 404 «49]|1.42(1.13] .40| 16| 409] +19| - [1.49
09| 53] +14f J10] - = | 024 4B} JAL| - [ &97[ = | «39| «58| o686 27| 07| - | 02| 04| (94
o10] 70| 419 «35] «04] = | <02] (19| o24| 02| 73] 15| «22|1.11]|1.26[ 62| o12| J16] +03| .08(1.32
- - | o75] $04{1e12| 76| = - = |Be65|1e76] = | 32| o3L| = | #17|1e63| o92| = | 402] 479
- = | «70| «02|1408| 07| - - « {3481{1.75] = | +02| 428 = |1.07|1aBl| 487} #77| = | &76
- - | «60| $10| +46| o82| - - = |2495[1e80] =~ “ | 420 = | ¢15[1440| 443 «60] =~ | .40
- = |1e51| ¢56]1el9| 61} ~ - | 402] #77|1e24] ~ o | 408] = | 23] +64]| 86| «42] 25| <30
- - |1s30} 480{1.35]| 40| = - - #52|1.05| - “ | 403] = | o17] o54] 488| «30| ~ | &50
- ~ [1420§ 482|103 o47| - - - | 65{1.09] = w | W0L| = | «05| «69] «49| «76] ~ | o456
- - | «48] = | +78] 486 ~ - - [3e63[1489] =~ | 402 o50| =~ | ¢16]1e47| o491 27| ¢45| 457
- - | 82| = |1.12] <88 = - ~ |3463]|2.00] =~ = | «56| = | #18]1e53| 98] +72| +30| «62
- = | «62| 405]1.30} «80| - - - |3435]2.35| = | +02] «43| = | #19|1.53{1.00| 80| .19} .62
- - 10| = |1s08] «69f = - = | «80{2.61| =~ «10]1495| = | «24]2.98]1.82}1.39] «60]1e1d
o | o84] o04| o27) o50| < | o20] 4012.06[3.63| 402| = [1e47] 406] = ]2.568[2.42] o14| =~ |1.3011,70
- 97] +02] 420] «38| = | 02| +02|2.30|3461| +02| +02|1e62] = - |2.35[1s46| = = | o73]1.15
= [1405] 404 15| «49| = [ 403| 401{1.61 (3461 = - |1.52 - - 12.30(1493| o407 = [1.04{ .03
- = | o64] 461] #92| =~ - - - [2.00{1e20f = = | <13} - - |1429| o358 = | +4B] -
- - 31| 480 61} #32) =~ - = | «62] o42] =~ - 21| - « | «63| = | «60] =~ | <20
- = ] 94| 448} #06| = - = | 11| o47| = - - = | a01| 20| +40| 10} ~ | «20| =
- - ! 42| = | 8681 = [1Le75]| #25] -~ |2.10|2.,40| = = [1470] = | #40]|2.78{1.52| «80| - [1.36
- - | «32{1,23] =~ | 05| = - | «78| +40| - - | +08] = - | «30] ~ | 45| = - -

¢ Data furnished by Forest Service, Us 8. Department of Agriculture.
h Data furnished by Soil Conservation Service, U. S. Department of Agriculture.
i Data for all stations furnished by Buresu of Agricultural Engineering, Ue S. Department
of Agriculture.
} Measured when precipitation stopped; recorded for day on which measurement was made.
k Moasured at 8 &.m.; recorded for day on which precipitation fell.
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Table 2.~-Daily precipitation, in inches,
{Measured in the morning

December
Station County
25 |26 [27 | 28 | 29 | 30 | 31 1 2 3 4
Indians~~Continued
Wabash River Basin--Contimmed

Frankton (near) Madison - - - -~ ~ ]1.39)2.07] -~ - - -
Gongwer Ditch Whitley - ~ |0.55] -~ ~ [1.,08] 70| <~ {0,112} =~ -
Hoosier National Forest Lawrence - = | «35|0.33{0.03| 33| 84| ~ | 13| = -
Jordan Hill Jasper - - | +72] -~ ~ {1.86]| -~ ~ | 11| =~ -
Kokomo (C+C.Ce camp) 1/ Howard -~ Jreosf - | < -~ (1.42] | - ~| - -
Ross 1/ Boone (p) (o} {(p) [(p) | <02]1.75] =~ ~ | odo| =~ -
Wiley i1l 1/ Pulaski 0.01] ~ | J70] =] - [2.71] - | ~| J8] ~| -

8t. Joseph River Basin:
Bilger Ditch X/ Yoble = | o~ 1 .88 ~ | = {2.26] .37 ~| 1] ~| -

Maumee River Basin:

Fort Wayne (C.C.C. camp) x/ Allen - - | 89 ~ ~ [1e39] &37| = | &12| =~ -
Eentucky b/
Licking River Basin:
Dry Ridge n/ grant - = =] =1 =~ [2.30] ~| ~ | .30[0.22] -
Flingsville m/ doe - - - | 3] J4f -~ -~ ~ | 67| =~ -
Pleasant Ridge [Pendleton - ~ | «54| 18] 78| = | &70| =~ | 50| =~ -
Tradewater River Basin:
Madisonville Ne. 1 m/ Hopkins ~ 1 = | =] = .32[1.00] ~ [0.38] =~ - -
Madisonville No. 2 p/ dos ~ |~ ~| <] eB00.25f ~ | 5] - -] ~
Madisonville No. 3 m/ do. ~ | = =] =] +30[1.30} - [ .25] -~ - -
Big Sandy River Basin:
Lock 1 (Levisa Fork) m/ Lawrence - ~ | «35] - — | 30| <~ [1.,00] 20] -~ -
Missouri i/
Mississippi River Basin:
Delta Cape Girardean| - | «28| «47| = [ +04[1.58| -~ ~ | «48| - -
Hayti o/ Pemiscot = = | e77] W21 <~ | 23| W64] = | WB1| ~ | -
Few Madrid New Madrid - = | «40| 462] 403 | o283 | +99| = [leB5| =~

Horth Oarolina &/
Temnessee River Basin:

A. and He Airport Henderson ~ | = | ~ | 32| 436] «06[1.09] J12(1.33|1.24| -~
Andrews powerplant §/ Clay ~ | = | 419} 57| 452| 06| +89| +68(1480| 408 -
Balssm Gap Jackson ~ | =~ [2405| - | +70| .10[2.05| ~ [2.00(1.73( -~
Barnardsville Buncombe - - ~ | 38 31| ~ | 461 =~ | #81(led3| -~
Beaverdam Creek Cherokee -~ | =1 ~i1.20] 68| ~ PD.75| - [1.22[2.17( -
Beetree Dam g/ Buncombe ~ | = | <] e28} +42] 402| 498 J09] 490|2e46| -
Beetree Gap do. - - ~ | «31| 447 421 495/ 412 489271 [0.01
Bent Creek do. ~ | = | = «30] «31| 422(1.09] +04/2.19{2.01] .01
Big Pine Madison ~ | ~ | =1 e27] ¢25] 06| «67| = | 476{1460| =~
Blue Ridge P.O. Henderson -~ | -] -1 .40] .92| .121.86( .09(1.45]2.35| -~
Cane River Yanoey ~ | = ~ | «37] s24| 17| 461| 13| .81(1.556| =~
Carren Creek Buncombe - - ~ | 43| «44| 051,58 .08(1.20{1.28]| =
Cedar Mountain Pransylvania - - ~ | +40{1.26| .32(3.22] ~ [2.40{1.72] -~
Gelo Yancey - | ~ | =] «21| 435] J22]1.01] .10| .98(1.75| -~
Chambers Mountain g/ Haywood ~ | = | ~| .21] 34| .20| .42 - [1.37{1.08] -
Clingmans g/ Swain ~ | = | =] «83] 67| o79|3.04[1.21(2.33|2.58| .02
Cody Store Esdison - - = | «B0| #27| = | «80| =~ | +80(1.40| -~
Coleman Dam site CGherokee = | = | <1 J77| o26| = [1.26] - 11.12]1.89] -~
Ooxcombe Mountain g/ Yancey = | = | ~| 22| .33] .22} 35| 32| .68[2.45f -~
Cove Creek Haywood -~ - - - - | 82| .64 -~ ~ {295 =~
Cowseta No. 1 o/ Nason = =1 ~ 1| 38| J77{ .56(2.44( .0¢{2.67|2.07] -
Dayboox Yancey - | = | ~| «35| 20| 82| .20| -~ | .67|1.57| -~
Dick Creek Haywood ~ b = | =] 23] 34| J03] 91| 13| «94[2.40| -
Dicks Creek Jackson ~ | = ~| +12| +81| +06{1.00] Pr.|1.18|2.64| -~
Doggett Gap Hsdison ~ | = | =] «35] .26 .15] 64| .05/1.39|1.77| =~

a Dasa for ell stations furnished by Temnnessee Valley Authority.

¢ Recording station.

4 Measured at midnight.

e Measured in the evening.

h Data for all stations farnished by Soil Conservation, U. S. Department of Agriculture,
«xoopt a3 noted.
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December 25, 1936, to Jamuary 25, 1937-—-Continued
except as noted)

Jaxmuary

5 ] 7 8 9 110431 )12)13]| 14|15 |16 |17 |18 | 19| 20 | 21 |22 |23 | 24 | 25

- ~ 10.53/0.69{0460(0,19] -~ - [1.63{1.06] ~ [0,09] ~ - 10415/0.,80f =~ - - [0.66] =~
- = | «31[1.0L| «59] 35| =~ - - | «79]0.47( -~ - 10421 =~ ~ 10s61| = 0.,60| =~ [0440
- - | «37| =~ |1413]|1.08] -~ - = [2430[2:15] = [0.06] <~ [1e50] +30[2440{1.18| =~ | 15| «38
- = |1e05} ,50{ = - - « | «60] 30| = - - - = | 20| =~ - - - -
« |1e34) 497 - - - - - | 72} .85] -~ - - - - - | 97} J77| ~ - -
- - - ~ 11e92| - |0.08| - - |3.05| = - - - - - 11.39] +20| ~ - | 79

~ | +32(1e26] - | 05| - = | «66] 31| 210} - - - = | 28] =~ [ 430 = | J16| -
- « | o14| 66| 260 .30 - - =~ | «68] .47| = - ] +22| = = | oB2] = | «60| ~ | 240

- « | «70] ,45] .50[1.04] - = | 018{1.12] 465) = | ¢47/L015] ~ | o73|2.35|2.25] ~ {2.20{2.00
- | +82( 60| = - - - 1177 =~ = | «43! 498| = |1.03[2.42]|1.88| -~ [1.00f =
- ~ | o79] « | «81]|1.01} - - = 12602| «71| = | ¢4l o456| = |1.00(2.17]2.02| +65|2.20]2410

= | «68| = - 12420} = - - - |1.38f -~ = | +39{Le68{2.95] = = [430| -~ l4.40
- | 59 -~ = |R:35) - - - « [1e25| ~ - - 13.10| 42| =~ ~ 14480f -~ - (3420
« | «59| =~ - |2450] = - - - 11l18) =~ = |2e20{3.25|3.40| -~ - [4+56] ~ =~ |4425
~ | 50f = - | ¢18] +10| =~ - - {1.00| -~ = |26400| 490| o25| +55| «45|1400| «25| 490 -

« | «73| = | «95{1.00] -~ = 12420{ =~ {2,30| =~ = | «25| = | «28|1e60] 71| 407 = | &79 -
0s0L| «07| «64] 416[1e90( &30 = | o17| <03] o654 = « | «9211.75( = | 44514460|3.43] +14|1.64
- = | 43| Tre|leR7| o84| Tre|le23] Tre| «49| «89] =~ | o22/1.47| Tre| +10/4.38| = ~ 15485 -

212| .48( 09| 06| « - - = | 35| =1 &B1] « | o50| ¢20|1eB7]| o78| 27| - | «04} 37
«48) 07| 01 - - | «07] 48| 433| ~ = | @91 « | J22] 493| «63] JOL{ ~ = | «01| o19} .84
#35) 22| - - - - = | oBB| «60]| o495} =~ = | +50{1e30| 94| o20] 05| ~ [ 10| =~ | «96
= | «37| 210| - - - - ~ | «9R2] = | W74 = - | «97| 721 J16| = - - = | 16
~ | «40] 22} 08| - = | «08] o85] «94] = [1.06| =~ | +43| 489|149 45| ~ - =~ | «15]1.68
<02 447 08| - - - - — | 65| « | «55] 403| 24| 406|1.22] ¢39} 02| =~ - - | J18
= | 46| 12| 08| - - - = | 83 =~ | 94} 204} 424] J19{1.51| 42| 06| -~ - ~ ] 28
06| 038 J11| 09| =~ - « | o01} «40) = | 449| 02 o22| 407[1.15] 44| +08| = « | +03] «47
- ] «49] J15] - - - -} .24] .82] -] .76] -} .18] ,05]1.14) .27} - - - - ] .49
«12{ 73] «17] 10| =~ - - = | 12| = | «30]| 10| 37| o77|1.35| «80| W17} = - - | «30
= | «38] J16| - - - « | 20| «80| -~ | 462| .05 430 .27|1.30| .33] - - - | «06] <42
«10{ 53] .19] .10 -~ - = | 03] <50| 03] +56| 410| 40} +23|1e75] #69| #08| =~ ~ | 405} 31
@121 J79) &31) W27} - - « | «10| «60] »10| «62] +12] J70| 465]2e43}1.05] «24| ~ = | «31] .47
“ | «43] 21| = - - “ | o08| o65| = | o4l| +26| 436 =~ ]1e06| 55| +08| = = | «05| 22
= | «36] 07} ~ - - ~ | o02] o53] =1 o701 = | 37] .26 .93 .27 - - - - | #16

#25/1453|156] +02{1.05| 14| 478 [1.30{1.31] 490| 31
~ | o36] #92] « | 60/ = | 440)1.40/1.15] .40] 402

= | «42| «59| .08 -
028 70| = | +94| J07| o30| o51{1.13[ 49| #409] = | 408 =~ | 495

~ | +38} &15] ~
«05} 50| J13| .10

- ] <31} W12

- - | 42| =

- ~ | 94| +05| +83| .10( +29| ,05]1.32| .38| -~
- = | «56 = | .54 =~ = | «54|1.04| &25| -~

llll‘g

Tt
&

12} +65] «29} .12 =~ | 43| o39] .05]1,02] .10] 449 +82]1.33] .49] <20} .09} .04) .06}1.21

=} 71| &11} « - - = | «25| 86| « | o50] 404] 27| 20|1e09{ &35{ = | A1 - | - +31
« | «50| #09} - - - = | «09] 57| = | o75| «25| #31| «36(|1e18]| 28] «06] «02| = | 401| 40
=~ | +38] 25| ,05] -~ = | Tre| «24| o57| = | 88| 05| «35] +37{1.14| .30} - - - | 09| 73
= | 41| $17| - - - = | «12| 81| = | #61] #12| 4B7| 11| 95| .48] 03] - = | +08| 50

i Data for all stations furnished by Bureau of Agricultural Engineering, U. S. Department
of Agricultures

J Measured when precipitation stopped; recorded for day on which measurement was made.

k Measured at 8 a.m.; recorded for day on which precipitation fells

m Time of measurement not known.

n Data furnished by Oorps of Engineers, Ue S. Armye

P No record.
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Table 24—Daily precipitation, in inches,

{Measured in the morning

Stati c December
ation ount;
V l2s 26 |27 |28 |29 30 [m |1 [2 [3 [ 4
Forth Carolina~—~Continued

Tennegsee River Basin —Continued
Eaglenest Mountain Haywood - - ~ |0.47[048210,27(1.21] =~ |1.45[2.54) ~
Enka Buncombe - ~ [0,03| 57| +02] «29| 468{0455|1e33| 27| =~
Erastus Jackson - - ~ | «50| «59| «32|1.89| .03{1.17(1.88] «~
Flat Top Mountain Yancey - N ~ | «61] 13| -~ | .86 =~ |le15/2.00f -~
Franklin Macon - {0.03[ ~ | .80| «71| «15(1e62| =~ [2.33{1.70| -~
Glade Gap Clay - - = | «71]1e21 421]147| = | 490(2.31/0.03
Hew Enob Graham - ~ | = | o75] o51| .0411,95/ .03[1.03(1.87! .03
Hayesville Clay - - - [1,07{1.10| ,05[1.12| =~ |1.15[2.13] =
Haywood Gap &/ Haywood ~| = | -| .86[1.16| +48(1.05| .42|1.29{2.14] -~
Horseshoe Henderson - - ~ | o25| o565 .35(1.50] - [1.75{1.50| ~
Hyatt Creek Cherokee - - ~ [1.25]1.00| o56(2,12| -~ | .96/2.60| -~
Ivy Madison - = | = «43] «16| «06| 455 =~ | «98{1.38| -
Leicester Buncombe - ~ | «30] 435] 06| - | 53| 402{1.00{1.57| -
Little Switzerland Mitchell - - - | «25| 53] ,53(1.37| ~ |1.08}1.48] -
Lonesome Mountain Madison - - = | oB1] «20] +05| «66| =~ | o74] 62 -
Max Patch Mountain do. - - — | «27] 420| JO7| &72] - |1.07|1.20] =
McKinney Gap Yancey - - - ~ [1400| «40[1e20 -~ | +95|2435] =~
Mount Pisgah o/ Haywood | =] = «21| +44| 458[2.97| - [1.72(1.67] 409
Mount Sterling do. - - ~ | 18] 418 07| «86] 406]|1.15{1,97| =~
Murphy evaporstion sta. &/ Cherokee - - — | «B7[1.08| +02| «96| =~ [le24/2,06| =~
Needmore Swain - - -1 J17] «38] 37| .98} +01{1.03{1.48] -
Foland Creek doe - - - | +82{ 76| +32]1412] - |1.00|2,05{ -
0ld Roed Gap 9_/ Macon - - - {1401]1.33[ .20{1.92| «03|1.52|2,33| .03
Otto do. - - = | o3| +50] #16]|1e55] - |1e34{1.83f -~
Owen's Gap Jackson - - — | «33| .60 +58|2.34| «16{1.75|1.75{ =~
Peachtree Creek Cherokee - - ~ | «56[1e35| o04(1.04] =~ [1,08|1.97( -~
Pink Beds (The) ¢/ Transylvania - = | 03| +24| +75(1e22|2.53| «68|2.12(2.44| +06
Plumtree Avery - - ~ | 20| +23| 33| 482] 452] ¢94|1.35| -~
Point Lookout Henderson - - ~ | oB4]| 35| +45{1.30| Tr.|1.02|1.50|
Postell Cherokee - - = | o81l] «65( =~ |1.25| =~ | 84| .40 -~
Proctor Swain - - ~ | o70} o563 =~ |1.19} ~ |1.42|1.35| -
Ranger Cherokee - = =] -65}le18] -~ 11,06} - |1.18{1.89] -
Raven Mountain ¢/ Macon - - — | +86[1.05| 441[1.18] =~ |1.60|2.01| .03
Roan High Knod g/ Mitchell - - ~ | ¢41| «21| 18| 50| =~ [1.05(1.43( =~
Rocky Face Mountain Haywood - - ~ | «27| 428] 10| 50| «08{1.00{1.55| -~
Rosman Transylvania - ~ | 01| +40( 91| 444(3.23] .17{2.00{1.82| -~
Santeetlah Graham - - - | #34) «10(1,36| - |1.44|1.32| - -
Shooting Creek Clay - - ~ | 54| 69| «09|1.18| -~ |1.08/1.89] -~
Smokemont Swain - - =1 75| «77] +18]1.13| .18|1.41{2.51| .54
Smoky Gap Avery - - - | «20] 32| .82] ~ ~ | «50] =~ |1.04
Snake Mountain g/ Watauga | =] = «12| .02} 79| 49| .19} 42| .23] -
Snow Creek Mitchell - - = | «36| «10(1.00| 490| =~ | 80| «33| -
Spruce Mountain g/ Haywood | = =1 48] 62! .40(1.18| +10{1.61{2.51| .03
Stecoah Graham - - ~ | 87| ¢64| «22]1415| =~ | «97[1.75| -
Tatham Gap.c/ do. - - ~ | «64]1.24] 435{1.34| - |1.03[2,03| .05
Pipton Eill Mitohell - - ~ | +29] 403| 22| -~ | 465! 25| 92| -~
Tomotla Cherokee - - ~11.04} «91| - {1.14] =~ |1.,00{2,13] -
Varne Clay - - ~ | oB7| «45| - |le14{ -~ | #99{1.95| =
Wayah Bald g/ Macon ~ | 02| = |31.10}1e23] ¢39{2.00| +02]1.46]2.71] #03

Savannah River Basin:
Rock House No. 1 o/ Macon ~ | «05| +05! ¢73{1400({1.00|1.73| +90{3.00| -~ -
Bock House No. 2 _aj ao. ~ | o05| 405[1.06| «80| «50[1486| +50{3+94| -~ -

Santee River Basin:
Rush Mountain Henderson - - = | «31|1.05| +35]3.10{2.25|1.65f ~ | 20

Shio

Muskingum River Basin: y
Atwood Dam e/ Tuscarawas - - = | o17| <06| 426 38 - | 28] -~ -
Beach Gity Dam e/ do. - - ~| «2¢] - | o37| 490 - 1] ~-| -
Bolivar Dsi/g/ doe - ~ | 405 +31| Tre| «37] &68] ~ | &15| =~ | Tre
Carrolton e Carroll (p} {(p) | (P} [ (P} |(D} [(DP} | +38] =] 33} -~ -
Charles Mill Dam o/ Richland ~| =] .37 04| 07| -] e80f - | W08 -] =~

b Inclnded in next measurement.
¢ Recording station.
e Measured in the eveniug.
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December 25, 1936, to Jamary 25, 1937--Continued
except as noted)

January
5 6 7 8 9 10 |11 |12 {13 |14 |15 | 36 | 17 | 18 | 19 | 20 | 21 | 22 | 23 |24 | 25

- 0432|0423 ~ | - | - 10.0500.38(0.72| - [0.83] - |0.47|0.62|1.36]0.28[0.05| - | - [0.13]0.85
0,38(.15 -~ [ ~ [ ~| - | - .66 - - [.3¢) - | .35 701,08 22 - (| -~ | - [|.13] -
$17| 454 «13[0.04] - | - | «28| - | .47[0.02]| .72|0,08] .47| .45|1.67| 49| 08| - | - | - |1.15
= = | = | «84] - | - |.02] 44| .30 - [2.09] - | 48] -~ |1.20] 32| - | - | -] - .86
63| 43| J05| (04| - | - | .15 .48 «25| - {1.40| - | .80[2.05| .80| .25| - | - |0.14| - {1.19
<16 | 53| 37| ,03[0,03| - | .16(1.32| .93} - [1.12| 07| .41| .58/1.34( 26| - | - | - | - |1.22
02| .45| 419| 406| - | - | 427| .64{1.45| 06(2.17| .04{ .53[2.00{1,96| 65| +29[0.03| .21| .21}2,39
$12| J42) 424 ~ | - | - | 09| .87 J40| - | .96| - | .32] .39} .58} .25] - | -| - | - {111
«14] «65) «26] .09) 02| - | - | 52| 60| .02|1.20{ .18 .29| .67|1.62] .61] .12| .02] ~ | .04 .86
= e a2l - | = - - | = |49 - | .62{ ~ | 51| J42[2.36[ 78| 36| - | - | - | .52
«32| .24) 30| J40| - | - | .27| .83| .87| - |1.00| .20| .55{1.17| .80 .39| .20| -~ | - | .40(1,15
~ 0| .a5( ~f - | - | - |.06].90 -|.72 - | .28] - |1.26] .30] - | - | .05 - | .30
- |88 05 ~ | | = | - |.03| .54 - | .48 ,07| .25] 03] 90| BO| - | - - | - | .24
- | 50| «34| ~ | - | - | - |.50|.25| .20| .16| .09| 30| .45/1,04| 60| .50 - | -~ | - | .46
~ | o3} .08} -~ -] - f - .28 .60 - | .41 - | .15| .08}2.26] 6| - | -~ | .03] .05| .25
- [ «BOf 40| ~ | - | - | «04| .90| .83 - | .70| - | 53| .49{2,02( W38 - | - | - [ .92] -
- | +42] 68} s0a] - | - | - | .50[1.00] - | 50| .42| .88| +92(2.05] 49| - | - | =~ [ 406| 460
~ | +60| 402| W08| - | = | - |.06| «34] = | .49| (03| 31| .31{2.09] .64 J15| 05| - | 07| .44
- 1.31) 221 -~ | - | - }.03) .40] .88] - | .68] (15| #31] 426/1.21 35| 403] - | - | 405[1.10
Tre| o421 W16| 402 - | - | 407 (31| .42] -~ |1.00| .02| .29]| «23{1.10| 31| 403 - | - | 03] .95
06| 45| - | 20| ~ | Tre| +06| o18| 415| 34| 86| ~ | «27| 64| 75| 09| Tr.| .08| 07| Tr. |1.07
03| o45| &36| ~ | - | - | <13] 62| 52 - | .82] - | 69) .42] .92] 85| 05| - | - | 418|117
202 o47{ o301 408] 02| = | o13| .41{ J76] 404[1.24| .12| 144[1,08(1s56( o35 «02| (02] = | +06|2.44
«20| .60 410| 06| - | Pra| - | .21| J20| .06| .55| .04 .52| .48|1.51| .27 .12] .24 - | 06| .65
W20 | J70| 416| 4 - | = | - | 24| - | «15| 79| 04| 64| .75{1.60| .65| +28 10| 12| - [1.15
W07 o42] 8| -~ | - | - [.21] .38] .54 - | .90| .08] 20| .B4[2.35| 41| 15| - | - | - [l.2¢
<10 462] 426] J14] - | - | «02] 05| .22| 03] 82| .10| .58| .96|1.07| .88 452] .13] 02| 252,11
~ | .50} 435 ~ | =1 - | = |19 .59] J02| ,27| .36| 58| .23| 71| W80| J08] - | - | - | .3
or, 1.38| (03| J0a] - | - | - | .08| .55 05 ~| | .40{2.00|(p) |(p) {(p)} |(p} [(®} |(B) |(p)
W20) J44) W10 ~f - | - ] .2¢) J15)1.20] - J1.78] -~ | o38] .99/1.09] .40} J16| - | - | .07[1.20
~|.aa] | -~ -] -|.22] 91| 74| - [2.08] - | .25 .98 80| (49| - | -} - | - |1.39
08| 51| o15| ~ | = | =~ [ o3| 45| «39| - {~.83] - | .40] .24[1.156 .30 J02] - |(b) | .02} .99
02| 1] o17| 0a] =] = | = | 28] 59| - | 499 <04} +32| o70|1.36| +36| «03| .02| 03| .15i1.41
- | 32| 220] J02] = | - | = | «50[2.27] .07| .63] .22] .11] .7211.35] 60| 08| =~ | .04} -~ | .78
-l -1 - ~ |~ | 80| = | 54| 405] =~ ] .06[2.18]| 36| - | - | = | =1} .24
20| J74] .18] 23] W02] Pre| - | 08| 03] 03] 77| 06| 55[/1.17|2.16| #76| «19[ JOB| Tr.| J12{ .75
40| o22] -~ | = - |0.08] o29| 42| -] .95 = | .56 93| .92| 41| = [ <09| .12| .06|1.65| -
a8l 81| 28] = | =1 = | 07| 73| w41] | .91} .05| .36] 24/2.24| W27| -] = | -} =~ | .91
2] .38 - | < =| 12| - | .81} 63| =] .98 =~ | .89|1.03 14| - | - | «30| .22] - 11,63
50[1.00] - | w08] ~| -1 - | .80 =| =] =] ~| ~-|1.24/2.02) .22] -] =] = | =] .50
S || =] -] - |w) | .88 .05 .16 .26] =1 .33 75| 49 -] -| - -] 36
~ 1.8l a0 =1 =1 =1 =] 4] 47| - 55| - .43 -~ [1.26] 42| =] | -} = | 45
~J 36| 30| < | 08| - | = .25| .69 .01/1.00[ .09 60| .70/ 1.43] .58 .15 05 - | .09|1.43
3712403 412 ~ | -~ = 409] 408 487 = | 490 =~ | 42 341,43} 54 -~ - | o33 - (112
~ | «20] .34] [ .05 - | 26| .64/1.20 - [1.03 .05 .45 5§ 1.1 47[ 08 ~| - .50{1.60
= | «80| W07 ~ | =) ~ | - | .13} J74] - | .45 J15| «34| .07|1.06] .37] 20| - | - | 38| -
$04| odd| o23) - | - -~ | J24f JB4) 46| - | o92] - | <37 .30{1.07| .27| .06| .01| .03] .06 (1.17
- | #60) W151 | ~ | - |.10| .61} «29] -~ | ,95] - | 32| J10/2.30] .22] - | - | - | - |1.06
05| o52| o53| 13| 02| - | «05| (59| o75[ .04(1.73( .08 .38[1.26(1.25 «48| .20{ 01| - | .26(2.24
1.06] 08| 405| o38| 03| - | «25| 07| 04| 14| .78| - | .84|1.78|1.40| .60 .20| .15| .08| .26] .73
«83( «25( +05| 38 .05 - | 425| .10( «08{ .10| .73( - | .80[1.70{1.30| 63| .15] .20{ .03| .20 .83
80| 17| &28| ~ | - | < | = | .13| .15| .39] 09| .41| J70| .76|1.27] u20| - | - | .40| 42| -
-1 - [.28f.08].59] - | - -} .08 .92/1.35| - | .14] .85 - | .38{1.02|1.39] .25| .35)1.33
= =2 =~ || - | - - | - |1.37[1.23] - | .55| .24] - | .25| .98| .22|(b) |(b) |t.o4
= | =] +26] «02] 60| 221} - | - | Pre|1.30|1,39] Tx.| .20| .68 - | .36| .95(1.49| .32] .85] .80
=] ~ ]2 - |ea1] .22} = | - |Pr.| .95]1.14] - | .27| .82] - | .32/1.09]1.54] .33]1.13] .83
=] - | 42| «08] .26) sa0| - | - | ®ejr.m| 73] - | s02(2.08] - | .09]1.04|1.20] .20[1.29] -

p Ko record.
q Data furnished by Muskingum Watershed Conservancy Distriot, except as noted.



46 FLOODS OF OHIO AND MISSISSIPPI RIVERS, 1937

mgble 2.--Daily precipitation, in inohes,
(Measured in the morning

Station County Deoenber
25 | 26 | 27| 28| 23] 30 |3 |1 2 3 4
Ohig-~Continued
Muskingum River Basin--Continued
Clendening o/ Harrison - - = ~ |0.08{0.13 /0,58 | - [0ud4| ~ | =
Coshocton Project: h/
Fo. 1 Coshocton - - ~ |0443]| Tra| #33§ 463 = | +13|0.02 Tr.
Fo. 2 do. - - ~ | B2 ~ | o36] 448 | = | J16| J02| =~
Fo. 4 do. - - ~ | 41| =~ [ «3B] 65| -~ | #17] J03]| =~
No. 5 dos - - ~ | o43] ~ | #37| J70| ~ | J14} .02 -
Fo. 7 do. -~ - ~ | o4l{ =~ | B8] 70| ~ | 18| Trs| -
Fo. 9 do. - - ~ | 68| = #38| 465| =~ | 15| =~ -
Fo. 11 do. - - ~ | 30| ~ | &38| W70 ~ | 17| Tra| =~
Fo, 12 do. - - ~ | +85) ~ 1 38| 462] - | &15| Tra| =
No. 13 do. - - - | 68| ~ | 35| «65| = «20| Tre| =
Fo. 15 do. - - ~ | o42| = | 36| 63| ~ | 15| Tre| -
Fo. 16 do. - - — | 43| ~ | «B7| 67| ~ | 14| Tre| =~
Fo. 18 Q0. - - w | WTL| ~ | 432 66| ~ | 18| Dre| =~
Fo. 19 do. - - - 64| ~ | 435 (84| ~ | W17]| Dr.| =~
Fo. 20 ao. - - = | &38| = | 40| 468 =~ | 416] Tr.| =~
Fo. 21 do. - - ~ | «85| = | o44] J74| =~ | o15| Tr.| =~
Yo, 22 do. - - ~ | +38] =~ | «39| 464 ~ | J15| Tr.| =~
No. 23 do. - - ~ | «AB1 =~ 1 37! .84] - | 415} Tryl =
Ko. 24 do. - - ~ | 52| =] 38| &73| = | J15| Tr.| =~
No. 25 do. - - ~ | 40 =~ | 36| 462] ~ | 16| Tr.| =~
No. 26 do. - - ~ | #49| ~ | 440 75| =~ | 15| Tre.| =~
No. 27 do. - - ~ | 42| = | 39 67| =~ | 17| Tr.] =~
Fo. 28 doe - - ~ | «47] <~ | 39| «68| ~ | 18] Tr.| =~
No. 29 dos - - ~ | «50] - 34| 64| ~ | J15] Tr. -
No. 30 do. - - = | 69| = | 37| #69| ~ | #16f Tre| =~
No. 31 do. - = | Tre| «40| Tre| «35] 69| ~ | o14| Tr.| -
Fo. 32 do. - - ~ | 40 =} 38| 462 - | 14} JO6] =~
No. 33 do. - - ~ | 47 = o40[ 72| = | 13| Tr.| -
Fo, 34 do. - - ~ | #B2| =~ | 39| J72] - | J18| Tr.| ~
Fo. 37 do. - - ~ | 33| =~ | 35| 68| ~ | &12] =~ -
No. 38 do. - - ~§ 70| = | 439| 61| ~ | J16)| Tre| -
Fo: 39 do. - = | Tre| o843 Tre| +38] +68| =~ | o14| Tr.| =~
Fo. 40 do. - ~ | Tre| 42| Tre| o421 74| =~ | J13| Tre| -
Fo. 41 dos - - - | 60| - o36| 63| ~ | J14f J02| ~
Fo. 42 do. - - ~ | #80] =~ | oB6] 80| ~ | 415| J02| =~
Fo. 43 doe - - ~ | #40] =~ | 445] 486 | ~ | 417} $O2| =~
Fo. 44 do. - - =7 #25| = | 435| 460} ~ | J12| =~ -
Fo. 46 doe - - ~ | o86| = | JB7| 60| ~ | £10| =~ -
Fo. 46 doe - - = | W89 = | ¢B36| 57| ~ | J17[ =~ -
Fo. 47 do. - -~ - | 40| ~ | J37| W62| ~ | J18f =~ -
Fo. 48 do. - - ~ | «88] = | «85] s79| ~ | 217] 03| -
Fo. 50 do. - - ~ ] 428 =~ | 35| 459 ~ | W11 ~ |y ~
Fo. 52 do. - - = | o80| =~ | 4BB] 36| =~ | 402 o46| =~
Fo. 53 do. - - ~ | #38] =~ | 69| 38| ~ | JO3| 445 -
No. 55 do. - - — | +42] = | JBB| 67| ~ | &17] W06 -
Fo. 56 do. - - - | #39( = | 37| 64| - | J19| 03} =~
Fo. 57 do. - - ~ | #B7] = | «38[-s62| - | 420 JO1} =~
Fo. 58 do. - - ~ | 43| =~ | «36| o867 | ~ | 218] 04| -
No. 59 do. - - — | 456! =~ | #38) 70| ~ | 18] J06! ~
Fo. 100 doe - - ~ | a1l ~ | +34[ 60| = | #14| Tre| =~
Fo. 101 do. - - — | oAl| ~ | &34} 58| ~ | W12| 403 =~
Fo. 102 do. - - — | o34] =~ | &34| 51| =~ | 21| Tra| =~
Fo. 103 do. - ~ | =~ | +40| -~ | B3| 54| ~ | J15| Tre| -~
Fo. 104 do. - - — | #40| ~ | «35| 58| ~ | #15| Tr.| -~
Fo. 105 do. - - ~ ] &38| - | 34} W53} - { JA7] = -
No. 200 Holmes - - — | #80] =~ | #39] 78| =~ | 11| Tr.| Tr.
Fo. 201 do. - - ~ | 50| ~ | o30| &72] ~ | #20f 01| =~
Fo. 202 do. - - — | #36] =~ | #32| 460 =~ | 15| J04| =~
Fo. 203 do. - - ~ | 80| ~ | &30} W72| - | &11| 06| -
Fo. 204 do. - - ~ | 48| - | 28| 62| =~ | .14| .02] Tr.
Fo. 2056 Coshooton - - ~ | o850 = | 35| 77| = W17 = -
Fo. 206 doe - - - A43( Tre| o31] 58| ~ | W14} ,05] =~
Fo. 207 do. - | = = 88| =] «35[ J7B| ~| .1l1| .04} -
No. 208 do. - - ~ | 48] Tre| 33| 4581 ~ | .14} 05| =~
Fo. 209 do. - - « | 47| - | 35] W76 ~ | .11 - -

b Included in next measurement.
e Measured in the evening.




PRECIPITATION

December 25, 1936, to Jammary 25, 1937--fontimed
except as noted)

47

Jannary

5 | 6 | 7 | 8] 9 |10]11]122]13]1a |15 16| 17| 18| 19| 20] 21 | 22 | 23 | 24| 25
- | - | - lo.arfo.Brlo.20| - | = | - | - j177| - (v} |0.90] - |0.39]1.57{0.50)0.32](b) j1.64
- | - lo.09]| .57| .18 90| - | or.| - [0.82{2.11| Tr.| - | .90[0.02] .02}1.25|1.63] 65| - |1.97
=] =] 12| .28| 28| W80| - | - | - | «46[1.99] -] - | .88] - | Tr.|1.19{1.48| .64| - |1.70
- -] .2a|.29) a19) W52 - | -] - | .8[1e92] -] -] .98 - | Pr.|1.38[1.49] s62] - ]1.95
- | - .20 .38 av| .sa| - | -1 | .ez2freev| - | -] .97] - | m.|1.m1|2047| 61| - [1.97
= - |.es| - fes| =) =] -] - |2.68] =] - |1.08] = | -|1.36|1.47| 66| - |1.98
- =l .23) .6 aa] sl - | - - ws0]2.20] - | - |1.08] Pr.| - |1.38|1.40| .54| r.|2.00
- 0o )20l .ms) w20} war| - | - | - | orafiess] - - 1.0l - | er.l1.34l1.48] w63] - [2.10
- | =036 .22] 0] - | - | = .60[2.35] = | - | 499| Tr.( Tr.{1.29(1.45| .40| - [2.22
- | = {or.|.9] 28] 43| r.| - | - | o70f1.90] - | - [|1.02[ - | ®r.j1.85[1.45| 45| - |1.90
- -] az|.we)aefes| -] -] - | .e0fz.s0| -] -] .97] mre| er.1.32]2.50] 244] - |2.20
- | = | e15].38] .12] .27 = | - | - | .58{2.38] - | - |1.02| Tr.| Tr.|1.87(1.46] 46| - |2.24
- | = e 50| a22] oga| me.| - | - | ce9[1.87] - | mr.|i.00] - | Pref1.23[2.48] 6] - |1.97
- | - |r.| 5] 28| a2| e | - | - | o67(2.90) - | Pre|1.02| - | Pr.|1.30|1.44| s47] - 1.9
- | - ]ar7|.es|.20] 48] - | - | - .70]2.00] -] -|1.05] - | r.]1.32]2.46 63| - |2.14
- | = | e25| .26 28] 46| = | = | -] .68J1.92] -] - |1.30] = | Pr.[1.38]1.86| 63| - |2.02
- = | 0.3 1] 2| - | - | - s8leez2] | - | 97| mr.| Pr.|1.32|2.44] (33| - (2425
| = .1a|.38] 21|25 - | = | - | .52[2.30] - | - |1.00| Pr.| Pr.1.35/1.46] 46| - |2.25
- - 1as|.ms|.oslzl - | -] -] e0leaa1l -1 - j1.07{ ®e.| - |1.30{1.42| .49 - {2.06
= | - |.6|.28] 18] 80| - | - | - |.70[2.08] - | - [2.08[ - [ Pr.|1.30{1.52] .65 - |2.08
o | = [ e18| .36 .08| 0] - | - | - | .47[2.38] - | - [1.07] Pr.| - |1l.42{l.38| .42| - (2,12
- -] ca7|izs] coe| 57| - | - | - | s2|2ea0] - | - | 99| mr.| - |1.31|1.56 46| - |2.04
~ | - (.s|.a|.osf .82 - | - | -|.e6l2.26] - | - [1.08] Pre| - [1.30[1.32] 49| - 2,03
~ | - | 22| .30 w21 w22| - | - | - |1ao|i.e7] -] ®r.|1.01] - | - |1.30j1.49] .53| Pr.|1.95
Sl o ST | cza] s | - | - | eesf1.s8| -] - {1.00| - | Pri|1.32[1.48] 48| - |1.95
1 <1 .28 .28] s18| we8] = | - | - | aaleeas] - | mee| 98] - | Prei1.25(1048] .54 Pr.|2.22
| 2 a) 32| 2| sa) -] -] - | s19)z.z0f - | - [2.00] - | .01]1.31|1.42] .43] - 12,05
| - | as| .za| cos| 2] = | - | - .48[2.40] -] - [1.08] pr.| - [1.28[1.44) .30 - |2.08
- -1 8| .29] .05] W51] - | ~ | - | .82[2.08] = | - {1.08] 2r.| - [1.30(1.45 .42| - |2.10
V35| .20| .28| 62| = | = | - |1.01f1.19] -1 -|1.8] - | -l1.e2]1.3) 86| - j1.71

| o .25 .28) s8] 27| - | - | - | .e8l1.85] - | - |1.02] - | - |1.34[1.47| .61) Tr.|2,03
| = | .20 .34] .16{ .43] - | = | - | .26[2.88( - | = {112 - | Tr.|1.35[1.42( 68| Tr.[2.16
- | -l 18| 24| 26| .88] - | - | - | .20|2.42] - | - [1.04] - | Pr.|1.34|1.42| .68 Tr.|2.24
| o 25| 28] o23| 52] = | - | - | .72[1.88] - | - |108| Tre{ 08[2.21{1,45| .61| Pr.| 2,08
- | tz2ltesl 22l wso] - | - | - .55\1.98] - | - [1.00] Tr.| «07|1.20|1.45| .61 Pr.|2.06
- -] -]aoa].20} - | - | -] .7af0e80] - | - 20| - | - [1.38]1.44] 57] - |2.63
- | - |.5|.3a]a5|a5] - | - | = |.55/2e38| - | - [1.13] - | Pr.|1.81(1.55] .32 2r.[2.05
-] - ]as|.afas]a1] - | -] - |.55l2.87] - - [1.18] - | Pr.]1.20]1.35] .31} Pr.|2.06
- | - ].20]|.27]08]82] = | - | - |.5]2.08] - | - [1.00] - | - [1.26]1.60| 59| - |2.00
- | - |.9].30].26] 52 = | = | - | .49]|2.08] - | - [1.05{ - | - [1.82]1.49] 52| - [2.04
el mlaas|an]ar] = = | - = [ 82178 = | - {1.36{ - | = (1.441.41( (53| - (2.63
- |asl.es|as|asl - | - | - | 57[2.38] ~| - |113| - | Pr.j1.30{1.35| .35 | Pr.|2.03

- e ezt| = |80 = | = | = = {8270 = - (La1| - [ - [1.32{1.34] 40| - 2,02
- o8| - || =] = | -] = ].m[rees| = | - |1.24] - | - |1.35]|1.38| 42| - |2.00
o = | e27| .28 .20 B8] - | =~ | - | 72{1088[ = [ = [1.11] Tr.| «07(1.15[2.43| 74| - [2.05
- | -~ |.25.28] a6 0] - | = | - |.88{187| =] - [1a12] - | = | «90(1.46] 57| - [2.07
-] - |.26].20].9] 8] -] -~ | - |.8201.94] = | - |1.07| pr.| - | .87|1.52] 53| - |2.04
- | - |.15].81] 2] 30002 - | - | .85[2a30] = | - 1.1 2r.| .06|1.22(1.36| 67| - |2.08
- | = | .28|.27].22] 58] 2] -~ | = ] .7flare] - | - |1.16) r.| <08]1.19]1.35| 485 | - |2.10
- | - |i28|.25|.21]|a0] = | - | - |.72f1e69] - | - |1.21| - | - |1.26|1.42| 42| - |2.00
S - l.zalems| - V] o} <} < | .sliese| - | - |i.08} - | - [1.19ll.a7] 58| - |2.02
ol =25 .20] = |69 - | - | = | .65]1.88] - | = .99 - | - [1.16{1.48| 53| - (2.02
- | - 27| e8| - |ees| - | - | -~ | o12{1.69| - | - |1.09) - | - |1.18[1.44| (42| - |1.98
Sl o lze.22] o fuma| - | - | - | .s{1ere| = | - {1.08[ - | - {1.23[{l.44 54 - (2.04
- | - |.25|.18|.50] .28 - | -~ | - |.70f1.88] = | - |1.02] - | - |1.15{1.45]| e8] - |1.95
- - | a2 as|.el -] - | -] .18{zea2| - | - |2.05| er.| - [2.50[1.28] .35 - |2.05
| -zl .z2| 87| - | - | - {1.04(1.980.01| - | .93 .03| - [1.49]l.45| .61 - [1.70
- | - ]wo7].28] 22| 50| - | - | - |.20[|2.84] =} - | .80] Pr.| .02|1.34|1.50| 70| - |1.57
o | - c1ef.31].2a]|.29] - | -~ | = ! .98{1.90] - | - | .98 - | - [1.48]1.41] 45| - |1.85
- = ar]|.2alislaer) =) - | - rafieee] - | -] J92] L0 .01|1.45[1.45] .42 Tr.[2.98
-] =) -] -0 - | =) -].0fz08 -] -] .| - | -|1.45/1.50] .41 1.80
~ 1 2 1.0lss| sl =) -] - .502.a7] - -] 88| .08| - }1.36{1.54] 56| - {1.76
ol =l as|m].20].ze] - | -] -] P7|1.95] - | - | 67| 08| - [1.42|1.47| 55} - [2.05
- | - {560 0| .35 - | - | - .83\1.95] - | er.| (90| r.| -08|1.42|1.56| 50| - [1.76
- | .10] .40 26| 55] -~ | - [ - | J15|2.5¢| = | = | 499 = | Pr.l1.42|1.49( 57| - |2.96

h Data for all stations furnished by Sofl Conservatiom,

U« Se. Department

of Agrioulturs.




FLOODS OF OHIO AND MISSISSIPPI RIVERS, 1937

Table 2.~-Daily precipitation, in inches,

(Measured in the morning

December
Station County
26| 26| 27| 28| 29|30 |32 |1 |2 |3 |4
Ohio--Continmed
Muskingum River Basin--Contiymed
Coshoceton Project--Continued
o, 210 Coshocton -1 =1 =-10.89] - |0.34]0.70] =~ |0.17{0.02| ~
Fo. MBr do. w ] = | = | eB9| = | 4B5| 55| - | .14 J0L| =
Dover Dam o/ Tuscarawas -] - ™| 35| Tr.| 30| 60| - |(p} |'e27| =~
Ellis n/ Muskingum =1 =] =] «80] -] .40] .65 - | .30| Tr.j -
Leesville Dam o/ Oarroll = = = +12{0.06] 44| ~ | - | +BO| = | =
Massillon m/ Stark -] - ]0.35] = | JBL|(D) | 63| ~| 20| ~| =
Mohawk Dam o/ Coshocton - - - ~ | «42] o23] 82| - | J11| =~ -
New Philadelphia: of
Fo. 1 Tascarawas - = | +0B] 18] ¢02] «27] #55') = | «25] «04] =
No. 2 dos = | = Tre| «17| 02| 427| J40| -] 25| - | -
No. 3 do. = | = | <03} «09]| .04] 24| o256 = | W21] ~ | =
No. 4 do. = = | =] «20| +05| 28] 37| ~ | <28] 03| =~
Fo. 5 do. - | =] «08f 421 403| .29] 49| - | .21] J02] ~
Piedmont Dam o/ Harrison -] -] .20] -] -] .%0] .41} -] eB0] -] =
Pleasant Hill Dam o/ Ashland - | = «64] = | «16( 18] .BO| - | .23| J12f -
Salt Oreek Project: hr/
No. 1 Musicingum - = | #10] ¢19] 402 W11} 50| = | «26] «04]0.02
Noe 3 do. - - = | «27] = | J17| 43| - - - -
No. 8 do. = | =] 40B| 418| «26] .08] 48| ~ | =~ | #03] =
No. 13 do. | -] J08] - | «10{ 440] - | = | 22| - -
Fo. 16 do. - -1 .2 -] o10| 44 - - 28] -1 =
No, 17 do. o] e =] =] «07] «22] o41| - | «29] J04] -~
No. 18 do. S el o k28] = | = | = |0.21] 23] J07| -
No. 19 do. - -] .28 -] .21] 19| - | .21| W23] - | -
No. 20 do. 2| =] =] BB 402] 07| 43| - | 426] .04 -
Senecaville Dan o/ Guernsey -| - |(®) | .30] .02] .06 .41| - .38 -{ -
Tappan Dam g, Harrison - - = | «09] 10| +22] 20| .39] =~ - -
Wills Creek Dem o/ Muskingum = = (b} | 47| 10| 17| 61| ~ | 429) ~| -
Ohio River mein stem:
Portland Meigs - - - o35 Pre| 08| 70| =~ | 65| 09| -
Racine do. - - = | +28] =~ | 08| 049] = |1.20] J21f -
Pemmsylvenia §/
Allegheny River Basin:
Cresson u/ Cambria - = = - | - | .09 - | 87 -] -
Dalton Bun Somerset —| = | +08] = | J0B| +33| 03| 421| 460 #01| =
Hinckston Run Cambria - - 04| = | 05| 30| =~ | J20| 446 - -
Latrobe g/ Westmorelamd | = | = | «0L| = | Pre| Tre| J12| =~ | 46| Tre| Tr.
Lanrel Bun Cambria - = | «03] =~ | 04| 28] 409 23| 32| 01| -
Luxor Westmoreland - - | Tref - - | Tre| 28] =~ | o733} 03| -~
Mill Oreek Cambria ~ | = | 05 = | «02] «31| 401 426 440| 01| -
Yorth Pork Somerset -] =1 .0¢] - | .03] 32| 08| .29| 40| - | -
Piney cd/ Clarion = | =] ela| =] J18] +29] 495| - | .38} W23 -
Quemahoning Somerset - -] J01l] = = | «285| 402] 402 J51| =~ -
Saltlick Cambria - = -] - .03 .27} .02] .25] 37| - | -
itusville of Crawford = =l mrd = | Tr.| Tre| Pr.| -] L07] 02{ -
Monongahela River Basin:
Comnellsville Fayette - - - | o04| Tre| «03| o28| Pre| 54| o12] -
Pittsburgh Airport Allegheny = | =] «04f « | .02| .08] 17| - | .48| .04 Pr.
Beaver River Basin:
Bnydstown Reservoir Butler - - =1 «10f = | «20} 43| - | 38 J17( -
Pymatuning Dam Crawford -| -] -] -28] = .28| .82} - | .07| .18 Tr,
Thorn Bun Reservoir Butler - - = | «10| = | o235 #25] =~ { +40| J15] -
Zennessee a/
Cumberland River Basin:
Erin Houston -l =l =] .92l - - (229 -[1.05( -] -

a Data for all stations furnished by Tennessee Valley Authoritye

b Included in next measurement.
¢ Recording station.

d Measured at midnight.

e Measured in the evening.

h Data furnished by Soil Conservation Service, U. S. Department of Agriculture.

m Time of measurement not known.
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December 25, 1936, to Jamuary 25, 1937--Continued
except as noted)

Jamary

5 6 7 :] 9 10|11 )12 {18 |14 |16 | 16 | 17 | 18 | 19 | 30 | 21 | 22 | 23 | 24 | &5

- - |0e37[0,09]0.45|0.,18; ~ - ~ |0489]2.03) -~ = ]0482] Tre[0,06]1430/1.54)04680.10{1.77
- - | «27] .22| 61} -~ - - = | +68[1.63] = - | .98 =~ - 11.12{1.48] 37| - {1.95
- = | o8L| = | «45| #24] =~ - | Tr.{1.10{1.39| = « | «85] = | +48| +B7|1.43| 56| - }2.05
- - | «35| - | 30} J70| Tr.| - = | +25}2.10] =~ = 1,10 Tre| Tre[1.20{1.66] +76]| Tre|2.00
- - | »43]| 03| .45] .12 = - - | «78[1.17] - - 12.23] = | 37 .92]1.44| <62|(D) [1.93
- - | «13| 08| .80| =~ - ~ [0.21]1.98( .36| =~ (0.98f = = | +46{1.46| 62| «33(1.38| =~

= | «83] J02} 24| - - - | ™r.|1l.13|1.38] =~ = | 299 = | 46| .96|1e48| 37| - [1.74
- ~ | 32| .02]| 41| 23| ~ | Tr.| Tr.|1.13{1.30| - | «15| 77| - | +45{1.09|1.54| .40(1.52| «76
- = | 35| J04( 446! .22| -~ - = | +82{1.39] - | .18 «73] - | +46{1,00/1,560] +42}1.14] <94
- - | «26| +03| 38| .22| - - = | o73|1e44] = | J10{ o67| = | «31| +86{1a54, <32|1.14] .87
- ~ | «32| 05| 42| 28} - - =~ | «80{1.41| - | «08] 472] = | +42]1.00|1.43| .52|1.30| <72
- = [ o33| #01| ¢45| +31] = - = 1.06]1e25{ = | o15] «75)| = | o41]1.09(1.45| .31/1.28| .93
- = [ «AL[ = | «25( «50| =~ - ~ | «30|1e26] - | 85| o75] ~ | «55|1410/1432 .70/1,00] .58
- = | +B3| «06| #35| 220| =~ = | «29| .29| - = | 901 = -~ [(b) {(p} |(b) |2.20] 83| -
- = | «30| - | +30| - - - = {1.27| 490 = | 411{1.09] = | «47| 21{1.61] ¢36[1+36] #71
- = | «83| = | 10| = - ~ | «25[1.80 -~ = | «88] - [0.06] «88]/1.40{ 68 = [1le45| -
- = | «35| = | 47| .38(0.03| - = {1.10] .82] = | +04|1.01] = | +63| «95[1.62] «50|1.35| 16
=~ [0.38) - | J10| &89 = - - | «R8]|1430] = ~ | o70| = | «06| +82|1le24| 72| 20| .94} =~
~ | «33] =] 10| 55| = ~ ~ | +24{1.66| = = | 88| = | 08| «96]{1.44| 64| +201.62] =
- = | o27| = | .33 .71} - ~ | +04| 671404 = | +12| 481 = | +48| «69{1.76| 47| 78| 55
- — | 25| = | +10| .44] 05| =~ - | «15|1.723} - - | <80 = = 11.10{1.56| +30| +47]1.53
=] <21 22 .22| 16| +23| -~ - | 20| -~ =~ |1.38] = | +95| «07|1.25/1.10{1.21| «56{1.61|1e26
- = | «38| 20| .01} .44 05] = | 15{1.72{ = - =~ {103 03] +35(1.23{1.56] +68| =~ |1.83
- ~ | «40] = [{b) | .98} - ~ | 01| 70| 487 = | <19 87| - | «62| .65{1.62| 44| 73| .79
- = | «12] = | «30] .24[ =~ - = | o5& o72] = | o256 JT3| 40| 65| +78(1e22! «69[1.05( .73
- ~ | «33| .60| .20 - ~ - = |(b) |2.34] = [(b} [1e17] = | «58|(b} [1.45} .70|1.40| 66

- - | 18| = = |2420| o65] = | Pre| ,03]1.25] Tre| Tre|1e60| «15| 20| o70| 467[1.56| «35(110

- ~ | 47! - =~ |1e82] 43| = | Tre| 403{1.13| =~ | Tre|1.35| «20| 16| «37| «45[1.07; = -
= | «20| +28] = | +15| 92| = - = | «06] 217 = | 40| 32 =~ | 440} 65| 80| =~ | BO| .48
= | #90| o41| =~ | «67| 460] =~ = | «01f «34| 406 =~ |1.06| «15| 403|2.03| 78| 40| -~ |1.01f .02
= | 73| «36| = | «61| o58| =~ = | «03| «B6| +02| = 1408} 412| = |1e84} &73] 31} =~ [1.06 =
= | Tre| o71| = | o11| 50| =~ = | Pre| o27{ o44| Tre| 69| 51| = | 50| o41| 65| J06| 59| +36
= | o72| «B4| JO1] 71| 45| 404| = | 04| 439| 401 =~ |1.20| ,10{ 407{1467| +68| «39| = |1e17| =
- = | 66| #10| o10| &R7| = - = | 90| =~ = 1 o50| 465| = | «50| +60| o78| «20| .60 <68
~ | «91| «37] = | +60] 60| =~ = | o01| «34] 404| = [1.00| o11| «04|1484| o75( «29] - [1.03 =
=~ |1s04] 21| = | o66] 62| =~ = | «01| 30| - ~ |1.05| +10| .04(2,04| «72| +43| - [1.00{ -
~ | #01] «73| 03| .19] 40| - = | «10[Le35| «22| #01| 462 450] = | 248|1.70| «83| 12|1.57| +25
= | «B6] «26| = | o83} 57| =~ - - | 22| = = | «B2] 05| +07| «90| 85| 45| 02| +94| =
= | 57| 28| = | +49[ 58| ~ - = | o265 402( = | +85] ,07( =~ [1.38] «64| 23] - | J70] -
- ~ | B3| «54] «26| &156| - - = |1e10| «77] = | «25| «90| = | +11|1eB1| 466| 30| «87] 480

- = | «BL| Tra] = | o498 +36] = = | Tref ¢69] Tre| o12| JYl[ 14| 13} +48| 91| 61 Tr.|1.07

= | Tre| o61| = | 13| o34| Tre| Tre| 02| o65| o51| Tre| o57| o4l| = | ¢74(1s01|1.09 <11} 93| <20
- ~ | 17| «49| 12| 40| 06! - = | +46|1405| +02( .15| «89| .02 = [1.70{1.20{ .38| .08)|1.79
- = | «04} J79| o23| 37| Tr.| = ~ | «63|1.08| «04| Tr.| «90| Tre| Tre]1e20] 70| «27| = |1435
- = | «35] 10| 410} 50| =~ - ~ | 45| «90] = | +20] .75 - | +10{1.66|1s20| =~ |1.05| #75
- = | 33| = | 422|1.39| =~ |1418] 19| = [1.09]| =~ [2.13]2.49] - |1.56|4.01|2+55]|1498|1.29 76

n Data furnished by Oorps of Engimeers, U. S. Armye.

» Ko record.

r Near Zanesville.

s Hesgured at noon.

t Data furnished by Pemnsylvania Department of Forests and Waters.
u Measured at 8 s.m. snd 4 Pune



50 FLOODS OF OHIO AND MISSISSIPPI RIVERS, 1937

Table 2.--Daily precipitation, in inches,
(Measured in the morning

December
Station County -
25| 26| 27| 2829|3031} 2] 3] 4
ZTenneggee—Continued
TPennessee River Basin:

Alcoa Blemnt - | =1 <|1.40]0.48(0.48/0.90| - |1.06|1.14] -
Arthur Claiborne = =] «| J70] .02| 18| 97| - {2.43] 89| -
Beauty Spot o/ Unicei - |0.08] - | «37| 22| .20| .68 [0.04|1.12|1.45]0.05
Beach Grove Ceffee - - ~ | 45| = | «11!1.33| -~ |3.90| - -
Belvidere g/ Franklin = | = | = | 478 «05| 12{ 95| - |2.75| - | -
Bethel Giles - | = | =~]1.55] o10| = [1e32] - (3415 - | =~
Big Barren g/ Claiborne = | =] ~] 87| «07] <05 <92 .03|2.18|1414| .03
Big Spring Meigs -] - - [1.03] 17| 02|1.06 | - {1.89|1.38| -
Big Sycamore o/ Hancock - - = | +BO| 05| 05| o491 | +04[1457(1.34| 406
Boonville Polk | =] ~| o73| «62| - |1e25| - [1.63|1.33| ~
Breedenton Meigs | =] «|1.05| 15| 405[1.04| - [2.36|1.01| =~
Brush Creek Polk < | =] =] <49} .80] .03|1.29| - | .95{1.98| -
Bulls Gap Hewkins | = | = 52| BL] &11| &7 - [ 496| u61| =~
Cade Cove Blount S| = = «80] 413| 403[1.02] - | #71{1.92| -
Calderwood do. | = | ~| 35| .04 88| - | .26{1.75) - | =
Camp 'Creck Bald g/ Greene S| = | =] 441] 436 .42| 494 05| «87(1.62] 402
Catlettsburg Sevier - - ~| W27 J13] = | 58| - | +46|1.28| -
G.C.Co Camp Fo. 13 Union — | = = |1.31] 07| 27| 498| - |345| (94| =~
GeCoCo Camp No. 22 do. | =] ~[1s00] = | =] o7 - [1.25{1.50| =
Cedar Creek Washington | -] ~| .40] .10| 05| .45 - | .80| .86 -~
y ¥arshall ] =] ~]1410) #05| = |1eBB| - |336) =~ | =~
Z‘;im Dam g/ Hamilton < | =] <|1.33] .15| +03{1.39| - [2.,04/2:35| -~
Clark range Fentress - - «| (0)[1e30| =~ [1e13]| =~ |3s56] - -
Clear Branch Unicoi — | =] <| «37|1.15] 15[ 57| - [1.10/1430] -
Clinton Narsery Anderson | =] =183 5| .13 J765] - | (0}}3.85 -
Coker Creek Monroe - - - | 42| - - |1e30] = | «69|2.00{ =~
Cclesville Carter - - ~ | o25] = | o235 «60| -~ | +90| 95| -~
Columbus Polk =1 =] <] «88] 45| - | J70| - | .92|1.62] =~
Goncord Xnox - =] | 98| - | -| .88] - [n.70fRe02| -
Cosby Cocke = | =1 ~| «3C| 19| «09| 73| 402| 430|1.36] ~
Orandull Johnson - =1 ~| = .40 - .57[1.54] .50] .15| Tr.
Cuba Landing o/ Humphreys -4 =| ~]1a0] .13] - | .82] - |1.27 - -
Englewcod McMinn ~ | =] ~| «66] 78| 407{2.13| - [1.59]|1.64| =~
Btnridge o/ Lawrence — | = - |1.34] 37| - |2.82] - |2.78] - | -
Flat Gap Hawkins - - ~ |1e20| ¢15] 09{1.25( - [1.80 465 =~
Georgetown Meige - - w [1e13| 25| - |1416] - |1.72|1.57| -
Harbuck Polk = | = ~| o74| 61| = |1.36| 06| 496]2.17} -
Hartford Cocke - | =] = 27| J13] 05| 63| - | 437[1.05 -
Hebbertsburg Cumberland = | = | ~=1]1.30| «22| J10|153| - |2.53) «26| -~
Isabella Polk - - ~ | oB1l| &B5| = | «98| - | «B6{1.90] ~
Jearoldstown Greemeo - - - 46| J11f = | J41| - | «93] .80 ~
Joppa Grainger - - | o80| 22| =~ | 496] - {1.70] 4931 -
Kittie Monroe | = | =] <82 59| = | 83| - | oB5|L.72| =~
LaFollette Campbell - | =] =-1l1.00| Pr.| Tr.| Pr.| - |1.47f 32| -
Lick Greek ¢/ Greene - - ~ 1 447] 07| - .47] .06} «68(1.12| .O7
Limestons Washington - - ~ | 35| J10] 07| 42| - | .76| 80| -~
Little Chneky Greene - - ~ | 60| 406 +68| - - | +98| .83 -
Little War Gap Hawkins ~ | = | =] +6Ll| 413 404] 497| - |1.30| 63| -
Lockhart Tower Grundy | = | o~ e72] - 9| - | ~ [2.78(1.39] -
McDoneld Bradley - | = | =] «72] &2l - |1.12]| - |1.50|1.67| =~
Ming Blount = | = | ~| e72] 440| 406| 74| - | J70(1e62]| -
Morristown Hamblen ~ | = | =~ 85| J13| &21| 498 | - [ .73| 496] -
Mountain City Johnson = | = | =~ | 28] 408 415| 458 | 411| #92|1431| =
Ticta MeMinn =1 = = |ld2| - | = |1.00]| - |1.45[2.16| =
Norrie Dam Anderson = | = | =~[1.09]| «21| a17| «97 | (b}| (b)]| (b} |3.59
Norris Island Taion -] =] ~] «95]| .06} .03 89 .056{2.40]1.36! (b}
Ocoee No. 2 Polk - | = |0.16| 44| 35| J15| .52 J60[Le61| - | -
Odomville Carter - - ~ | +26] +29| J14] .59 .40| 52 .86] -
Petros Morgan - = | -]1.62] .13 «28(1.33 | - [3.25| 35| =~
Pickwick evapcration sta. g/ Hardin - | =1 ~l2.50] - | .04] .70] - |3.06] .40] -
Pickwick Landing do. = | = ].01{2.,70| .08 | «01] 78| - |3.46] - | =
Pilet Mountain Morgan - | = | ~|1.08] .22 .04[2e16| - [1.95] - | =~
Pinewood Hicioman — | = | Trelle20| 21| 416|1.10| - |[le61| - | =
Potato Creek Polk w | = | ~| o75| «66| = [1.10] .02] 493|2.21] =
Prospect Giles - | =] - |1e60] .11 J12|2.22| - |3.59] - | -

b Included in next measurement.
¢ Recording station.



December 25, 1936, to Jamary 25, 1937-~Continued

except as noted}

PRECIPITATION

51

Jamary
5 |6 |7 |8 ]9 1011|1218 14|15 |26 27 |18]19| 20|21 22|23 |24]25
(6}{0.6010.12} - | - | - 10.25/0.90|1.04] - |1.36| - | (b){1.21]0.82{0.29{0.11| - | (b){0.21|1.59
-~ «08 «28| -~ | ~| = | .07 .38| .69]0.04]1,20| - | (b)| (b}| (b}|3.09| 10(1.19{0.68| 17|1.59
~ | 26] «10[0405 = | = | = | «45| 85| <03| .72(0.06[027| +27(1.07| 86| 01| ~ | - [ = [ 465
0.04| 03| 423 = [ ~ [0.07| 45| 56| «93| =~ [2.50| = | «53] 77| «26(1.04] - | .01{1.07| .02|1.47
- =1 .20f | =| = 45| 35| 66| =~ [1.30] -~ | .02| .85| .10| .55 - | ~ | .79| .13|1.55
W06| «25| 26| ~ ] = = | +65] .35| .90| - |1.75| = |1.00| .70| .20{1.16| - | - | .80| =~ |1.00
«02{ 402! 07| - | | | .03| .40| (b}| (v}| (b} (b)|2.37|2.30| 64| 40| =~ | (b}| ()| (b}]|2.37
<07 429 W10{ J05| ~ | = | 21| 439 488] - [1.31| - | +67[1.00| .49| .36 03| - | «27| .20{2.06
=1 =] «08] 403| ~| - | -] .48| 88| = |1.05| - | .22[1.22| .92| .32| .02 - | .39] .36{1.99
o05] o70| o316 Pre| ~ | - | 27| «40| 51| - | .78| 01| .45| .65| 59| 44| .04 .01 .03] .03|1.39
203| «24| +08| W09 ~ | =~ | o28] 61| 495(2458| = | « | 78| 74| 78| 40| Tr.| - | .34 .12]|2.38
«03| «48] «18| 02| ~ 1 - | .28] W19 45| -~ | .76| 04| .42{ .37| .88| .47| 04| - | - | .08|1.3¢
- [1e02{ «28{ - | = | =~ [ 408[ o38( 446| - | 98| = | «46{ .50 .42] 55| - | .20] .17| - [1.12
04 W35 = | = | | - | .20 .89|1.38| -~ [1.30] - | .38| .40| .50| .19| .04| - | .10| .02{1.20
o28| 07 = | = | = | .22| +68{1e38| <~ |1.60| 02| .27 +12(1.10| .26 .01| .03 | .12| .03[1.24| .03
05| «36| «08| 402 ~ | - | = | 79| +93| .09[1.04| .05| +26| .33|1.29| .46| .02| 03| - | - |1.08
~ | e27| 08| =~ | ~| - |.04] 63| 486 - | 82| - | 38| .21| .64] .20| 21| ~ | .24 21| W91
“ | W70[ W16 | = | ~ | = | +13| «41] 486| =~ [1.12| - | «45(1.33| .63 41| 08| ~ | .76| +15(1.48
= | #38] &20| =] | = | J10| +70| «60| ~ [1.23] =~ | ¢30/3.30| «60| 30 - [ - | 50| - [1.60
= le20f = =1 -] = | .0 61} 68 -1 72] - | ()] 446] (0}|2e55] - | - | -} - [1.08
=1 < |39 = | ~| = | 50| 70| 47| « [1.52| - | «57(2.06] =~ | 86| ~ | - [1.50| - |1.56
210 429 420 | W02| ~ | < | .29] 35| 479 -~ [1.00| .02] .42| 73| .49 .45] .05] .02] 12| .13{1.78
— | =] 38| = = | < |13 .40| 57| -~ [1.00] - [1436] 70| 33| .64 +25[1.74] Tr.|1e22] .20
~ |2 = | = | = | = | - | +B6[ 68| ~ | 465 ~ | «52] = {1.30| 426 07| - | - | =~ [ J70
~ | e20] 35| =~ | - | = | 28] 475 61| = |1.22| = | (b}|2.23| .46| 42| Tre| Tr.| 43| - |2.05
-~ ea2[ 0] | ~| - 1{.26] +40| 95| -~ [1,00| - | «40| .65| +85| 51| ~ | ~ | 08| =~ [1.40
-~ .2f - | | -] =] <] .v0]| 66| ~ | .60} 35| «30| .60| 30} 34| - | 20| - | - | .70
W03 oB35| 408 | 20| - | Pro| o24| 59| .93| -~ [1.34] - | <41 .93| .84} .38] 04| - | 411 J11(1.20
-l = =) -] = =-t00j.r5] -4 - | - p.ooofr.ool 48] - | - | - | .28] - |2.00
Bl = | =~ =] = | ~].09| «68] 95| - |2.23]| =~ | .20] J09|1.06| o29] -~ | -] -] - | .84
- =] <] =] -] =]e01] ~[Tre] - [2.30] 35| 56| 04| 88| .14 25| - | - [ - [ .02
-] <] .32| - |0.08]2.15| .10| .54 40| <~ [1.24| - [1.37(2,02| .03|1.90] +80 [1,30{2.16| 51 472
55 «42] J14| ~ | = | < | +30| 55 [2.11| = [1.30| - | +30(2.30| 91| .28| J11[ - | .17] J12{1.62
W07| ¢10| oB8| = | ~ | o42] = | 449] J77| JO7| 80| - |2.24] J7B| = | J91| 32| - |l.54] =~ | #49
~ | +18]| «09] < | ~| = | .08]| 61| .80] -~ [2.25] - | <93| o65| 75| 438 Tre [ Tre| «27] «15[1.80
W05| o22] .26 03| ~ | - | . 25| .28| .90 =~ [2.29] = | «62[1,18] 416 «38| .03 | 18| «20| = [1.75
208 53] 05| - | - | - |.29] .32] 48] - | J76| =~ | 51| 58| 455| (42| Tre| - | 409] - |1.20
W07 W21| = | = «| = | - |10t 94| - .88] - | .25] - |2.00( 26 -~ [ -{ - | ~ [1.00
~ | 02| 07| .00} - | - | 25| 80| 56| =~ [1.39| .01| «72| .80] 31| 436| 03| - | 88| .09(1.52
W06 | «47] 220 W01| ~ | - | .24 12| W57 - | 73] - | «34] .40(|1.12] .44] .03 | ,02{ .04) Tr.|l.24
-] e20] 401 = [ < | = | 407[1.00] oB6] =~ [1.19| =~ | «66| +40| «57] 42| 22| - | &20| = [1.21
- | 0] = | =] ~| = | 5] .70] 74| - [1.20] - | 63| .80 80| .30] 30| - | «60] - |1.80
03] W32 20 -] - | - | .32| 642,29 - [21.36] - | 426] o852} «90] 09| - ] - | «35| - |1.33
- | e8] 08| mra] - | - | s02| s24] 69| Tr.| 98| - | s62| 456 58| 58| <06 | 08| +75| <26| 420
-] ea1f.02| < | -] =] <] 82| 70| = | .97] .02] 440 (50| 68| 441| = | .12] 03] - |l.11
~ | e29] = | = | = | = | 407 o7a| 84| - | J72| .08 +22| 427(1.20| 441| 402 | 04| J05| ~ [ 495
- |25 = [.08] = | = | .22 75| ,88| = |1.03! =~ | 37| «13| «62| 24| 408 - [ 25| - [1.20
- |0 .08| ~ | = | = |.05|.50] e95| =~ [2.09] = | ¢42] 495| 85| «36| Tr. | 02| 22| J12[1.64
- | «18| «40| .253| - | - | s72|2.62] - | =~ |2.00] - | -~ [1.88] 42| .17| 61| - | J12(2.47|2.50
W08 o36] 21] 06| - | - | .26] «48| o62] - [1.25] ~ | 50| 493| 72| «39] 420| - | 421] <13{1.39
W03f o258 1] - | -] - |.24] 95(2.27] - {1.62| ~ | 35[2.06| .76| .20| 25| - | .11| .08|1.29
= | 37| 428] = ] - | = ] «09] 4B8] .91} - ] 81| =~ | .51) +65] o71] 436| 402] .03) 23] .04|127
-~ | 33| 0] = | = | = | .05 .48] e62| =~ | 53| 27| 49| .B7| 74| 6| - | 07| - | - | .50
W06] o20 = | = | < | «86] 490| = | = | = |1422] = | +55[1435] 450| «35| 405| = | 15| 416(1.90
~ ] e10] J35) =] = | = | 405] «44] J77| = |2.03| =~ | J74) 493| o52] 40| .04 .03| (b}| #72]|1e55
Y 08| = | = =1 = | =1.66| 88| = |2.37] = .42|1.27| «a9| 25| = | .02] .76{ +17|1.79
S| 03] =~ | = | - | o284 032405 = | =] 496| =~ | +45[1.09] 29| <02] .02| « | .13 J14] 470
~|e28) 31| = | = - | +86| 073 45| o1 o33| W3] 37| 48| - | - = | -] .42
~ | Pre| o228] = | -] =] +21| 480 85| Tre(1.65| =~ | +70|1463| «20| «30| Tre| - | «€0| Tr.[2.25
204 408 o32| 404| 105] o35) 25| 16| «60| +06/2400| = |1402| o55| #16[1.00| 405| = |1437) 413 +39
W06| «25| «33] - | 15| «37] 424] 31| 45| 412{1.03| Tre| =~ |1.68] 419|1.07| Tr.| Tr.}1.59) 18] .38
) ] = =] =] = e21] 56| 461] = |2.38| - | (b}]1.83] J19) 45| = | 42311401 - |1.62
~ | 2re] 47| Pr.| 15| 54| 07| «50| 41| 405 .93| Pr.|1.40(2.75| +15[2.00| 33| 71{1.40] 30| #36
W05] 50] 12| = | = | - | <26 415] 63| = | 86| «02] 38| <42|1.09| 49] .08] ~ | .04[ .04 .95
L05] «08] 32| -~ | - | = | «68] «43]1.08| =~ |2.65] = | <66] 58| 31| 498| = | = | 76| «02] +98

d Measured at midnight.
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Table 2.--Daily precipitation, in inches,
(Measured in the morning
Station County Degember
25 | 26 | 27| 28 | 29 | 30 | 3 1 2 3 4
_Demnesgsee~~Contimued
o River Basin—Contimed
Reagan Henderson - - = {1450{0s07 [0602{0s95| =~ |1493| =~ -
Reese Johnson - - = [ o148 «11{ o25{ +53(0.07| «56(1.01( =~
Riceville - - ~ |1.35| o15]| = | «80| = |1.63(1s72| =
Roddy o/ Rhea -1 =] =140} 55| .z0i1.67] - [2.78) 75 -
Sagsafras Knob g/ Polk - - = | o57] 68} #06/1047] =~ 11.11/2,21} =~
Serville LLN - - = | «81{1403| 405{1e20( =~ | 494)2486(| =~
Shiloh Bardin - - = |2450] a05| = | 98| = [4450| =~ -
Springville Henry - - = | o55] #12] =} 96| = | «60] = -
Stansbury Gap g/ Polk ~| = = o8B0 «60{ +01|1,07| (02| 485 [2:26| -~
Stone Mountaln Unicoi - - = | «B0] 25| «21| +60| 13| «85|1.057 -
Stoney Point Hawkins - - = | o70| 08| = | B9 = | «98| 55| -~
Tazowell Claiborne - - = | o85] ¢20| +04]1405] =~ (1.58[1.34] -~
Turtletown Polx - - ~ | 83| «55) =~ (1,35 =~ [1.01(2.13] ~
Viotory Wayne -] = = 1190 = | o21[1.72] = |2.50| - | =~
Watauga powerplant 4/ Carter -1 =~|0.02] .23] .22 - | 49| .26|1.07] 14| -
White Oreek o/ Union =1 =] =11412] = | +28]|1.03] =~ 2,31}1.29] =~
White Pine Jefferson - - = | 046] ¢16] ~ | o658 = | o75[1e01| -
Wolf Creek Cooke - - = | #35| #11| =~ | o66] = [1.01f 72| =~
Obion River Basin:
Huntingdon g/ Carroll ~| ~1 «80{ = = |90 -{1.200 - | ~| -~
Yirginia a/
TPennegsee River Basin:
Big Enod _q/ Scott - - = | «07] +06| 16| &70] = | 82| +71|0.05
0.04Cs Camp No. 5 Lee - - = | o541 J04] ~ |1e22] -~ |2.,40| 87| -~
Cleveland Russell - ~ = | e22| +03| ¢10| 61| 08| 88| «40| =~
Dunbar Wise - ~ 1 Tre| 47| 405] 210} 80| .02]|1.50} 472] =~
Dungannon Ssott - - = | o221 ¢09( 07| 65| =~ (L.05( 78| =~
High Enob Wise =] =] =] +38] - ] 26} 485| =~ |1,20]1.16] =
Holston We n - - = | «25) #09] = | 53] = | ,99] 51| ~
Honsker Russell - - = | o23| +02] o18] 425 = 1,10} 23] =
Jonesville Lee - - = | «45| 11| 409{ 93] =~ [1.70{1.09| =
Marion Smyth - - - | 15| =~ = | «47{ = | (b}] «94] -
Mutters Gap Russell - - = | «28] Tre| o12[ 449 08| 99| 55| ~
Hebo Smyth - - = | «10| Tre| «06] «50| 02| .90 =~ -
Olinger Iee - - = | o849 o12{ «15( «68{ =~ {1.30{1e16( =~
Spring Creck ¢/ Tazewell = =f =] =1 =] = +34] «14} .70} .39] .04
Pazewell doe - - - = ] o15] = | ¢80} ~ |1.10] 50| =~
Wallace Washington - - -1 -] - =~ | 39| =~ |1,01} .55) =~
Kanawha River Basin:
Troutdale Grayson - - = | o10| = | 20| «25| +30{ 63| =~ -
West Virginia n/
Ohio River main stem:
Bens Run, Lock 16 Tyler - - = | «25| Tre| «03| +58] - | 38| 11| =
Rantington, Look 26 Cebell - - =] o2} 05| Pre| #48] =~ | J12{ 12| =
¥arrietta, Lock 17 | Plessants - - = | «23| J02] .06] 60| - | .43] J10] -
illwood, Lock 23 Jackson - - = | 33 ~ | Pre| o46] = | 65| 472} =
New Martinsville, Lock 15 Wetzell - - = | o21| Tre| #05| o52f = | 30| o14] =
Parkersburg, Lock 18 Wood - - =1 a20) = | 205| «50{ ~ | +38{ »20( =
Ravenswood, Lock 22 Jackson - - = | 30| Tra| ¢05| 86| = | o56] o12| -~
Woodlands, Locx 14 Marshall - - = | o33| 01| o01| ¢45] = | 25| 435) =
Kanawha River Basin:
Bramwell a/ Mercer | =] =} o186} »09] ~ | ,40] .04| ,94] J05| =~
London, Look 3 Eanawha - - -1 ¢18| = = | o37| 13| #69] &0O7] =~
Marmet, Look 2 doe - - = | 17| = = | «50{ 08! .82{ 18| -
Winfield, Look 1 Putman - - = | ¢25| <02 Tre| 32| -~ | 66| = -
Big Sandy River Basin:
Big Sandy River, Lock 1 Wayae - - - - - 50! = | 460{ = - -
Big Sandy River, Lock 2 0o - ~{ 10 - - - - = A7 - -
Blg Sandy River, Lock 3 doe - - -] «48} =~ =] «42] =} .93] 8] =~
Tug Fork, lock 1 aoe - - - | 15| = = | o25] =] 485} 405] =~

a Data furmished by Temnessee Valley Authority.
b Included in next measurement.

¢ Recording stations.
4 Measured at midnight.



December 25, 1936, to Jamary 25, 1937--Continued

sxsspt as noted)
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Jamary
5 6 7 8 9 110 |11 j12 |13 14 & 15 16 17 18 |19 20 12 22 | 23 |24 | 25
0403/0612|0418}0401[0423(1447|0412|0.40{0¢6310.05|1430] « |2472[0+59{0413]|2420/0452{0.74(1.80{0.50 0,98
= | «35] 06} - - = | 04 53| 455| = | «B1]|0.,09] 22| 35| o67| 449 Tre| =~ = | Trs| «45
«05( «24] .12] .02 =~ = | «25| 38 98| = |1e43| « | +45] «93] «BL| 36| 03| = | +23] #216[1e80
= | «20} 09| -~ - = | o36| o42] 70| = |1441| = | o65{1e15| #36]| 32| 03| - | 42| .20]1.70
= | #5851} &19{ 09| =~ = | oBL| ¢34 81| 03| o76| = | 048 o57| 59| #52| 405| 04| - | 08]1.37
+03! .44 .16 - - = | e27| 63| 81| = 12412] 403| 57| +86]1e27| «34| 409f 05| ~ | .08{1.13
«40} 59 - = | «36] 50| 25| J71]| 30| «05{ «96{ <~ |1.27| +48| .06{1e63| ~ | +02{1.50] 58] .28
- 1 «02| 08 - « | «78| 57| o14] ¢21| +08] 499] <~ | (b}|5.47]| =~ | (D) [|1423]4486(3.94| (b} [3.%
«02] .49( 13| - - = | o26| 18| 468| 202| «68| 02| o327 79| #77| ¢42| 10| - | 03| 042,03
-1 «40| = - - = | 14| 66| 490| = | «80] o420 35| «20(1.55] «80| ~ - - ~ | +60
#19( - - - - = | «20| &73| 85| « |1.05| = | 51| «85| «72| 445 222} ~ | J12] - 11.32
- { «14| 04| - - = | 10| 66| o72] = [1e22]| (02| +30| «97| 91| 32| 01| ~ | 42| .15{2.00
«06| 45| 20| =~ - « | 28| 423| 58] <~ | 466 « | +46]| o60] 71| 44| - - - | «08{1.25
o52] oT1| 44| = | +94| 465| <~ | 272| o52{1.43(2.03| ~ {2.10]1.24{ - [1.30| - | <19]|1.41| 08| 438
231 - - - “ | o04| 408(1e23| J01| = | 83| =~ | 55| 460 81| J02| - | J08] =~ - | 54
-} 402] .24] - - - -] +38) 490] .02{1.32| ~ ]| J3311.25] J77] #39] J11] = | 77! .24]1.75
#20f - - - - = | «10] «70] 81| = |1eD1| =~ | 30| 436 &66| o35 01| ~ | #21} .02]1.07
- | «29} ~ - - = | «06) oB6| 99| = | 65| = | 27| <16| o84] 28| - - | «02] - [1l.19
- | Trej =~ = | Tre|1s40| ~ [1.60| =~ [1.20] « |.(b}|4e20]| - - 1202014490{1.00 =~ |3.50} ~
= | «04] 09| - - - “ | o361 «61] « | #86| #09] = [1a01| 75| 55| 404| 20| = - |1.41
-] +01] .18] - - - = | 48] 61| ¢04|1e28| <~ | +45]1e33] 91| 46| 19| +89] 62| 419|274
- | -08] .07 - - = | 18| 21| 58] <~ [1a01| 403! o36] «36] 75| +52| 403} +26| 18| 423|123
- = | «O7f Tre| Tre| = | «10| o17| o45| 401{1.20] Tre| o57(1e33| 78| 450 | +38| 72| 68| +20[1.90
- | «04]| 06| - - - = | «09| +50| = |Le0B| o05| «60| 84| «36| 55| 408| - | «34| .28[1.15
- | «04| J05f .16] - = | 33| 38| +20| ¢12(2e22| = | «52[1e02|1e04| +40| 451 +16| «76| #10|1456
= | 409} 41| - - = | 09| «28| +74] <« | 88| = | 36| 54| o30| W5L| ~ | «16| «19| 06102
« | Tr.f J10] -~ - = | +D5{ «35] 463 1430 «17] #11{1e13| o65| «55| o45] a04] 06| 331,10
- | 01} 08| - - = | +08] o33 58| 402]|1412| « | «44[117| &77| «41| 406 29| 42| .12]|1e69
30| - | .20 - - “ | «08] 27| o68] = | «60| = | 50| 427| 469 56| — | 483 #30| - | .38
= | «10} 415| - - = | ¢15] #18| W75| = | «80| 33| +06| 62| 67| 60| Tre| 36| 18| .21[1.10
#10| 420{ « | 405 = - = | «10] 70| = | 432 o23| 32| 34| 41| 92| «~ | 25| ~ | 407} <60
- = { 27| Tre| - = | 40B] 30| 49 = |1420| =~ | 47]1e06| «79| o45| 19| 435| 43| L12{1.79
- - - - - = | 6O3f = | 462] = | 42| 228| = | 49| 37| 80| -~ | +35] ~ | .07{1.04
- - | 18| = - = | «10] 70| =~ = | «80| = | «40| +80| (41| 60| 35| 20| - - | «93
- - - - - - w | oBT| u66] = | &BT| = | o37| «88| 79| 65| <~ | o46| = - |1.05
= | «55] 22| - - - - | <21 48] - — | +B1| 60| «30| 420| 70| 30| « | &22| = -
- = | 50! J11( Tre(1.06] o435 = = | 02{1.36( 01| Trs(leR5{ «20| 23 o78[1e35( 53| Tre{1.35
- = | «59] = = | 86| 37| = | 404 403[1.22| Tre| «06]2415] 35| «22| 445 «45{1+45]|1.87| .83
- = | +46] 04| « [1.38] &35| = - | «20}1.34| « | Trejlel5| 10| «20| «80{1438| »72| +18{1.15
- - | «59] = - j1e860] o60] = | 402 +05]1e27| Tre| Tre|le55] «29| 26| «45| .56]1+40| 462|104
- « | 66| +06| = 11.02| #35| ~ = | #01]2440| = | 405{1e42] =~ | «17| #82|1.06| +50| Tras|1.02
- « | #50| = = |1.10| «33} = | ¢10[{1405| = | «03]1405| «08| «28| ¢72(1e21| «67| «30| o9C
- ~ | «60| Tre| = |1465| o565 = | Tre| 03130 = = [Le75] 32 24| - | +65{1e42| «35{1.42
- = | 51| 404| = | «70] #40| 01| « | 405{1s50| = | 29|2el4| J17| 06| 408[1.25| 70| Tre[le30
= | o05] +28] = | «05] = | «32| 428| = | 82| = [1400| #35{ 405 - |1,00| ~ | 48| =~ | .76
- - | B} - « | «07] o44] 409 - = ] +96) 402} 03] .58 241| +33] 46| 26| #77| +04) 490
- - | 53} 01| - = | «75] «20 « = | o70| o35| = | o72| 40| o28| 42| 38| 92| 16| .78
- - | 6L} = w | #29| &T8] < | Tre] «02] o912 06| « [1e45] 462| #27] o45| ¢25(1.19| .44[1.62
- | «60 = = | 30| .65{ = - - 11.120f = = 11.95| «25] 35| «40] .40| (v)| (v}]| (v}} (v)
- - - « | «21| o856 = - = | Tre[le0B| =« (2400] «25{ = | «65{ = {1.70[ «08( (v}| (v}
- - | «68] - = | o51| 83| -~ - - [1.23] = = |2:00| 53| 41} +65| «61]1.20{ 51} .85
- - | #25] = | +20} +40| 01} - - |1e00] ~ ~ |1e95| «65] .35] 55| .50[1.20| 30| .80

e Measured in the evening.

n Data furnished by Corps of Bngineers,

77596 0—38—5

Us S+ Army, except as noted.

v Record incomplete.
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The records at the stations published 1n this report, when used with
the records collected by the United States Weather Bureau, are believed
to indicate with a fair degree of accuracy the precipitation during the
storm period. There are 845 rain-gage stations® within the Ohio River
Basin, equivalent to an average of one rain gage to sbout 240 square
miles of area. Areas for which apparent inconsistencies in the base data
are discussed under "Rainfall and run-off studies" embrace only a small

part of the total area involved in the flood studles.
Distribution

Generally throughout the Ohio River Basin and in the area immediately
tributary to the Mississipoi River below the mouth of the Ohio River, all
precipitation related to the .floods occurred during the 31l-day period
fron December 26, 1936, to January 25, 1937. As discussed below (p. 79)
there was some snow in the eastern headwater areas on December 25 the
melt from which ran off during the flood period. The amount of snow melt,
1owever. was probably less than 1 percent of the total smount of water
involved in the flood.

During the total flood period there were numerous storms which
varied both in sreal extent and intensity. Therefore, for the purposes
of study, the total storm period has been broken down into four major
periods~-December 26, 1936, to Januery 5, 1937, January 6€-12, January
13-19, and January 20-25.

These particulsr periods were chosen because they represent more or
less well defined groupolngs of precipitstion and because the hydrographs
of stream flow indicate that over the Ohio River Basin direct run-off in-
to river channels was generally at a minimum about the end of each of
these periods. For most of the area these four periods form logical time
units for studies of the rainfall and run-off. However, in areas where
these periods were not specifically applicable--the Cumberland River and
Tennessee River Basins, for example--slightly different periods were used.

Tsble 3 shows the rate and duration of precipitation for the storm
periods mentioned above for all Weather Bureau and many other recording
rein gages in and adjascent to the region affected by the floods. Figures
20 and 21 show hourly precipitation st selected recording-gage stations

in the area covered by this report.

% In thls count 66 rain gages closely grouped in an experimental ares
In the Muskingum River Bsassin have been considered as one gage.
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Table 3.—Eate and duration of precipitation during indicated storm period, based on hourly record g/

»  December 26 to Jammery 5
Total Total time, in hours, in which precipitation Maximmm hourly
Station precip'a, exceeded indicated rate, in inches per hour precip'n, in inches
in inohes | prgoe [ 0.02| 0.05] 0.10] 0.20 | 0.30 | 0.50] Date [precipta
énn!
Pittsburgh b/ 0.74 18 9 3 1 0 0 [} Dece 31 | 0.13
Sato
Akron 1.08 21| 13 7 1 1 0 0 Dec. 31 «30
Cincimnati o/ 1.70 32 | 17 13 6 1 0 0 Dec. 29 .22
Cleveland 1.14 24| 11 9 4 0 0 0 Dec. 31 .19
Dayton 1.38 32| 18 10 4 0 0 0 Dec. 30 .13
Sandusky 1.47 26 | 14 8 3 2 0 0 Dec. 30 «29
Toledo 1.97 34| 14 12 9 1 0 0 Dec. 30 o2l
Evansville 1,13 24 | 14 8 1 0 [ Dec. 30 24
Indianepolis 2.47 27 14 13 10 2 2 1 Dec. 30 52
Terre Hsute 2.34 35 | 18 17 1 1 0 0 Dec. 30 .21
Cairo 2.58 26 | 17 13 8 4 1 1 Dec. 30 «52
Dixon Springs 4/ 2.38 31 20 14 10 1 0 0 Dec. 30 27
Peoria 3.19 %6 | 29 20 11 3 1 0 Dec. 30 32
3pringfield 2.16 36 | 2¢ 12 4 2 0 0 Dec. 27 .33
Yest Virginia
Clarksburg 1.33 23 13 1 3 1 0 ] Dec. 31 34
Elking 1.26 24| 15 9 4 o 0 [ Dec. 3L .16
Parkersburg 1l.42 22 15 10 2 1 0 Dec. 31 36
Yirginia
Big Enob o/ 2.61 34 | 30 17 7 3 0 0 Dec. 31 .28
Spring Creek o/ 1.61 25 | 19 13 4 1 [ 0 Jan. 2 .22
Wytheville 1.78 a ) s 12 4 [ 0 0 Jan. 2 .17
Lexington 2.72 36 | 22 18 12 2 [ [ Dec. 27 .27
Louisville 1.75 37| 17 10 3 1 1 0 Dec. 30 .48
Horth Carolins
Aeheville 4.13 91 | 44 27 13 1 o 0 Jan. 1 «21
Beotree Gap o/ 5.00 76 | 48 3 15 5 0 ° Dec. 31 .24
Baw Enob o/ 5468 93 | 53 4Q 22 9 2 4 Jan. 2 «36
Raven Mountain ¢/ 7457 92 63 a4 30 7 1 [ Jan. 2 37
Roan High Enob 4.08 - - - - - - - - -
The Pink Beds e 10.68 £140 | £99 | f£69 | f£32 | £10 3 0 Jane 3 .39
Belvidere o/ 4.65 36 | 32 27 17 3 2 1 Jan. 2 «53
Big Barren o/ 5433 58 | 40 27 19 8 2 [ Dec. 30 .37
Big Sycamore e/ 4.82 52 | 35 27 18 7 2 0 Jan. 2 o456
Chattanooga 6.95 78 | 50 38 27 6 3 0 Jan. 2 .47
Chickamsuga Dam 6/ 7.58 60 | 47 35 29 13 4 0 Dec. 30 .45
Cuba Landing o/ 3.32 a3 | 30 22 10 3 [ 0 Dec. 30 «30
Ethridge o/ 6.41 45 | 36 31 24 10 7 0 Dec. 30 50
Enoxville 4.87 67 | 46 31 15 5 1 0 Jane 2 v46
Lick Creek o/ 2.95 45 | 33 24 8 2 0 [ Jan. 2 .28
Memphis 5.00 39 | 28 17 9 6 5 2 Dec. 30 | 1.21
Fashville 362 36 | 26 20 10 6 3 0 Dec. 30 .42
Forris o/ 6453 55 | 48 41 24 8 4 0 Jan. 2 .42
Pickwiok evaporation
sta. e, 6.75 40 | 33 27 23 10 7 1 Jan. 2 54
Roddy 7.65 76 | 51 37 27 8 4 1 Dec. 30 7
White Creek o/ 6+05 a1 | 43 35 20 9 6 [ Dec. 30 .46
80
Flat Top e/ 10.95 81 | 63 51 39 21 5 1 Dec. 31 13
Tray Mountain of 9.36 10 | 81 54 31 1 4 [ Dec. 31 .36
Alabama
Paint Rock e/ 6.30 55 28 30 22 11 5 1 Dec. 30 57

a Basic data furnished by U. S. Weather Bureau, except as noted.

b Precipitation based on average of records at post office and at airport.

¢ Precipitation based on average of records at Abbe Observatory and at Faller Building.

& Precipitation based on average of records at two stationssbasic data furnished by Soll Comservation
Service.

e Basic data furnished by Temnessee Valley Authority.

f Estimated.
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Table 3.--Rate and duration of precipitation during indicated storm period, based on hourly record--Cone

Jamary 6-12
Station Total Total time, in hours, in which presipitation Meximmm hourly
precip'n, exceeded indicated rate, in inches per hour precip'™n, in inches
in inches [ megog | 0,02 0.05 | 0.10 | 0.20 | 0.30 | 0.50] Date [Precip'n
Penngylvania
Pittsburgh b/ 1.10 £32 | £15 6 2 [ 0 0 Jan. 7 15
Ohio
Akron 1,50 - - - - - - - - -
Cincimnatl o/ 1,45 33 23 12 2 ] 4] [1} Jan. 9 .12
Cleveland 1.24 27 17 7 3 0 0 0 Jan. 7 W15
Dayton 2.02 40 25 14 5 o [ 0 Jan. 7 211
Sandusky 1.54 26 19 14 4 0 0 0 Jan. 7 «20
Toledo 1.45 37 20 5 2 1 [ [ Jan. 8 .22
Evansville 1.93 38 22 14 4 1 0 0 Jan. 6 .26
Indianapolis 1.90 40 23 14 4 1 0 [ Jan. 7 .29
Terre Haute 2.7 - - - - - - - - -
Illinojg
Calro 3.03 - - - - - - - Jan. 6 59
Dixon Springs &/ 1.81 27 12 9 4 2 2 1 Jan. 6 52
Peoria 1.35 23 14 11 5 0 0 [} Jan. 8 W15
Springrield 3.08 £35 | £22 | f16 £9 £5 £3 0 Jan, 7 £.33
West Virginia
Olarksburg 2.31 34 25 17 7 0 [ 0 Jan. 10 19
Elkins 1.21 25 17 9 2 0 o 0 Jan. 7 .15
Parkersburg 1.82 36 20 15 3 o 0 0 Jan. 10 .18
¥
Big Enob o/ 1.06 23 18 5 2 [\ 0 0 Jan. 12 .19
Spring Creek s/ 65 14 9 5 1 0 0 0 Jan. 12 a2
Wytheville .90 23 11 6 3 0 0 0 Jan. 12 .14
Eentuciy
Lexington 3,59 a 29 20 12 5 2 0 Jan. 10 «50
Louisville 3.32 43 33 22 13 1 1 0 Jan. 6§ .32
X 11
Asheville 79 14 8 5 2 1 0 0 Jan, 12 o25
Beetree (ap o/ 1,12 19 7 6 4 1 0 0 Jan. 12 24
Hew Enob 8/ 2.59 51 26 15 7 2 0 0 Jan. 12 .27
Raven Mountain g/ 1.05 19 8 4 3 2 0 0 Jan. 12 +25
Roan High Knob o/ 1.88 36 20 15 7 [ 0 0 Jan. 12 .15
The Pink Beds .80 a 8 3 0 [:3 [} [} Jan. 6 .07
Belvidere o/ 1.66 32 22 14 3 [ 0 [} Jan. 10 a4
Big Barren o/ 1.39 28 14 9 3 0 0 [ Jan, 12 «16
Big Sycamore g/ 1.43 26 16 1 2 1 0 0 Jan. 11 .23
Chattanooga 1.15 25 16 8 2 0 ] 1] Jan. 12 »19
Chickamenge Dam o/ 1.64 25 21 9 [ 1 0 o Jan. 12 .21
Cuba Landing o/ 2.59 64 30 12 5 1 1 0 Jen, 10 «32
Ethridge o/ 2,13 38 23 15 5 1 0 0 Jan. 12 .22
Knoxville 2.00 34 20 10 6 1 1 0 Jan. 12 «37
Lick Oreek g/ 1.53 29 22 1 3 1 0 0 Jan. 12 .22
Memphis 1,95 £55 | £28 | 13 2 [ 0 0 Jan. 11 011
Fashville 1.69 v 20 10 1 1 0 [} Jan. 6 25
Norris o/ 1.46 29 16 8 4 0 0 0 Jan. 11 «20
Pickwick evaporation
sta. 1.85 10 22 11 3 1 0 0 Jan. & .22
Roddy e 1.57 23 18 11 4 2 0 0 Jan. 10 «28
White Creek o/ 1.52 22 16 12 5 1 0 0 Jane 11 .24
Georgis
Flat Top &/ 2.21 53 22 9 5 2 1 0 Jan. 12 .35
fray Mountain s/ 1,06 37 114 5 1 0 0 0 Jan. 12 .15
Algbama
Paint Rock o/ 1.54 38 17 11 3 0 0 0 Jan. 12 W5

b Precipitation based on average of records at
¢ Precipitation based on average of records at Abbe
d Precipitation based on average of records at two s

Service.

e Basic data furnished by Temnessee Valley Authority.

£ Estimated.

post office and at airport.
Observatory and at Faller Building.
tationssbasio data furrished by Soil Comservation
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Pable 3.--Rate and duration of precipitation during indicated storm period, based or hourly record--Con.

Jarmary 13-19
Station Total Total time, in hours, in which precipitation Maximum hourly
precip'n, exceeded indicated rate, in inches per hour precip’n, in inches
in inches | praoe | 0,02 | 0.05 | 0.10| 0.20| 0,30 | 0.50| Date |Precip'n
P 1v:
Pittsburgh b/ 2.11 raz | r26 | flv 6 0 0 0 Jan. 14 | 0.13
Onio
Akron 3400 - - - - - - - - -
Cincinnati o/ 4.62 40 34 28 18 3 2 1 Jan. 14 <66
Cleveland 2,66 53 32 18 6 1 [} 0 Jan. 14 «30
Dayton 4.30 47 33 24 19 4 1 0 Jan. 14 «37
Sandusky 2.56 a7 28 17 7 1 0 [ Jen. 14 .27
Toledo 2,34 43 26 18 5 [ [} 0 Jan. 14 .18
Evansville 5.02 46 32 26 18 10 ] [+ Jan. 14 .42
Indianapolis 5.36 a7 33 20 11 5 [} 0 Jen. 14 «23
Terre Baute 2.98 44 30 20 13 1 1 [} Jan. 13 35
Illinois
Cairo 3.87 43 32 23 12 6 1 [} Jan. 14 .48
Dixon Springs 4/ 6.94 56 a4 35 22 12 4 2 Jem. 14 +70
Peoria «36 £9 £5 2 [} [ [} 0 Jan. 14 09
Springfield .89 14 10 7 4 0 ] 4 Jan. 14 .15
o8 ni; ’
Clarksburg 2.12 34 27 21 4 [ 0 [ Jen. 18 .18
Rlicins 1.80 40 25 14 3 [\ [\ [ Jan. 15 a7
Parkersburg 2.39 a2 32 18 4 0 4] 4 Jen. 14 .19
¥
Big Knob of 2.9 21 18 16 12 5 1 0 Jan. 18 «31
Spring Oreek o/ 1.87 2 | 17 | f12 7 £l 0 0 Jan, 15 «28
Wytheville 2.7 34 25 16 7 2 0 0 Jan. 19 .2
Kentucky
Lexington 3,52 43 36 23 12 2 [} 0 Jan. 14 .23
Louisville 4.75 43 34 22 17 5 3 1 Jan. 14 «59
Ko Caroli:
Agheville 2.10 36 19 13 7 1 0 [ Jene 15 .24
Bedtree Gap 8/ 326 a7 27 14 10 4 1 0 Jen. 15 «43
Haw Xnob o/ 7.04 67 37 25 15 11 10 3 Jan. 18 «69
Raven Mountain o/ 3.7 53 35 20 12 4 1 0 Jane 15 «33
Roan Righ Rnob g, 3.65 62 33 17 10 5 1 ° Jan. 15 +36
The Pink Beds 4.07 62 38 24 14 2 0 [ Jen. 15 +30
Belviders o/ 2,57 21 14 13 7 5 1 [} Jan. 14 .45
Big Barren o/ 3.52 - - - - - - - - -
Big Sycamore e/ 3.48 31 22 19 13 6 1 [} Jene 15 .41
Chattanooga 2.76 38 24 18 11 2 [ 0 Jan. 15 «30
Chickamanga Dam o/ 3.04 37 25 15 10 3 1 ] Jan. 15 4
Cuba Landing o/ 4.92 40 29 22 14 9 4 1 Jan. 17 57
Ethridge 37g 3.57 32 24 19 13 7 1 0 Jan. 19 «35
Knoxville 3,30 35 21 16 12 5 2 0 Jan. 18 -39
Lick Creek o/ 2.75 34 22 15 12 3 [ o Jan. 15 .29
Memphls 3.70 36 29 19 15 4 2 0 Jan. 17 50
Nashville 4.28 42 35 27 17 4 2 o Jen. 18 .36
Norris 8/ 3.61 34 24 18 15 7 1 0 Jan. 15 o35
Pickwick evaporation
stae o, 3.12 39 25 13 9 3 2 0 Jen. 14 a7
Roddy 3.68 31 21 17 12 6 3 1 Jau. 18 57
White Creek o/ 3,77 33 19 17 15 5 2 1 Jen. 15 63
80
¥lat Top o/ 5493 60 a1 31 17 8 6 1 Jan. 15 .60
Tray Mountain o/ 3,93 68 45 23 9 3 [} 0 Jan. 15 .30
Alsbama
Paint Rock g/ 3.70 35 24 21 14 7 3 [+ Jem. 14 37

b Precipitation based on average of records at post office and at airport.

¢ Procipitation based on average of records at Abbe Observatory and at Faller Building.

a Precipitation based on average 6f records at two statioms;basic dsta furnished by Soil Oonservation
Service.

o Basic data furnished by Temmessee Valley Authority.

£ Estimsted.
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Table 3,~-Rate and duration of precipitation during indlcated storm period, based on hourly record--Con.

January 20-25
Station Total Total time, in hours, in which precipitstion Meximom hourly
precip'n, exceeded indicated rate, in inches per hour, precip’'n, in inoches
i
B inches |y pse| 0,02 0.05| 0,10] 0.20 | 0.30( 0.50| Date |Precip'n
1
Pitisbargh b/ 3.65 £67 | 48 | f22 £8 2 1 0 Jan. 20| 0.31
Ohio -
Akron 3.75 - - - - - - - - -
Cincinnati ¢/ 7.27 71 59 46 28 8 1 0 Jan, 21 o34
Gleveland ¢ 2.32 40 31 20 4 [ 0 ° Jan. 23 27
Dayton 5.67 £81 | 61 | f£40 | f£17 5 1 0 Jan. 21 a4
Sandusky 2.12 £41 | £29 | f18 3 0 0 0 Jan. 21 219
Toledo 1.39 38 19 12 2 0 0 0 Jan. 21 12
Evensville 7.34 kid 62 50 21 4 2 1 Jan. 20 «68
Indianapolis 2.55 47 27 17 8 1 0 o Jan. 20 +25
Terre Haute 3.01 - - - - - - - - -
Illinois
Cairo 7.91 - - - - - . - Jan. 20 «50
Dixon Springs 4/ 5.90 58 42 33 22 8 1 1 Jan. 20 72
Peoria .49 £i2 £6 2 1 0 0 ] Jan. 20 .15
Springfield .43 20 6 0 0 0 0 0 Jan. 24 +05
West Virginia :
Clarksburg 3.36 57 38 22 6 1 0 0 Jan, 23 .23
Elkins 2.68 62 37 20 7 0 o 0 Jan. 20 .13
Parkersburg 3,93 £70 £59 25 8 1 0 o Jan. 24 24
Yirginia
Big Knob g/ 1.85 16 15 9 5 3 2 [}} Jan. 26 34
Spring Creek o/ 1,95 21 15 10 6 3 1 [} Jan. 26 .40
Wytheville 68 21 11 3 0 0 0 0 Jan. 20 .08
K -
Lexington 6448 84 67 46 18 3 2 [} Jan. 24 -}
Louisville 10.31 80 74 60 39 16 4 1 Jen. 20 51
North C:
Asheville.. +36 22 4 [} 0 [ 0 (] Jan. 20 .03
Beetree Gap o/ «45 25 4 0 0 [ [ 0 Jan. 24 «05
Haw Knob &/ 3.21 38 18 13 9 6 2 1 Jan. 26 58
Raven Mountain &/ 1.70 19 16 8 6 3 1 (4] Jan. 25 o35
Roan High Enob g 1.02 35 12 3 2 1 [ 0 Jan. 25 .22
The Pink Beds g 2.52 65 38 14 3 0 4] [ Jan. 24 .15
Belvidere &/ 2,70 25 18 12 8 3 2 [} Jan. 2% 47
Big Barren o/ 2,87 - - - - - - - - -
Big Sycamore e/ 3.01 39 19 13 8 5 2 1 Jan. 24 o51
Chattanooga 1.99 22 12 9 6 2 2 1 Jan. 24 W52
Chickemauga Dam e/ 2.17 21 15 9 [ 2 2 1 Jan. 24 .60
Cuba Landing e/ 7,15 72 a4 38 30 13 Y [} Jan. 20 »36
Ethridge g/ 2.23 26 19 12 10 3 0 0 Jan. 22 26
Enoxville 2.31 27 14 8 7 4 2 1 Jan. 24 .63
Lick Creek of 1.49 19 12 7 4 3 1 [4 Jan. 26 +36
Memphis 9.93 £84 | £70 | £50 | £28 | f16 5 2 Jan. 20 .76
Naghville 5.94 51 40 32 20 6 5 0 Jan. 20 .47
Norris &/ 2.91 27 24 15 7 2 1 Jan. 24 .52
Pickwick evaporation
sta. @ 2.60 28 18 14 9 3 1 [} Jan. 20 .49
Roddy 2 56 28 18 12 8 3 1 0 Jan. 24 .50
White Creek o/ 3.18 32 21 16 9 6 1 1 Jan. 24 62
Georgis
Flat Top &/ 3.18 41 26 18 10 5 2 [} Jan., 26 44
Tray Mountain e/ 1.89 33 15 8 5 2 2 3} Jan. 25 37
Paint Rock o/ 2443 £f16 | £16 | f12 £8 £4 2 1 Jan. 24 .53

b Precipitation based on average of records at post office and at airport.

¢ Precipitation based on average of records at Abbe Observatory and st Faller Building.

d Precipitation based on average of records at two statiomsgbasio data fuarnished by Soil Conservation
Service. .

o Basic data furnished by Temmessee Valley Authority.

f Estimated.
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The meteorologic phenomena assoclated with the storm and flood are
described in detall in the Weather Bureau reports previously mentioned,
to which the reader is also referred for a description of the magnitude
and sequence of meteorologlc events during the storm perlod. The de-
scription here given relates chiefly to the occurrence of preclpitation
end 1ts relation to the flood run~off.

First storm period, December 26, 1936, to Jenuary 5, 1937

The heavliest precipitation during the first storm perlod, December
26, 1936, to January 5, 1937, occurred in the Tennessee River Basin and
in the area tributary to the Cumberland River from the south. There was
a gradual decrease in the rainfall from the Tennessee River northward,
varying from about 7 inches 1n parts of the Tennessee River Basin to less
than 1 inch in the headwaters of the Allegheny River.

As shown in table 3 the total number of hours in which 0.0l ilnch or
more of precipltation was recorded ranged from about 20 in the headwater
areas 1n Pennsylvania, West Virginia, and central Ohio to more than 100
in the headwaters of the Tennessee River in North Carolina and Georgla.
Several stations reported intensities of more than 0.50 inch in an hour,
with a meximum of 1.21 inches an hour at Memphls during the afternoon of
December 30.

In the upper and middle Tennessee River Basin and 1n parts of the
Cumberland River Basin the precipitation during this storm was the heavi-~
est of the entire storm period. On an areal basis, the maximum precipita~
tion during this first perlod was 7.05 inches on the average over the
Sequatchie River Basin above Whitwell, Tenn., and 6.50 lnches on the
average over the Ocoee River Basin above Parksville, Tenn. Individual
stations recording more than 10 inches during the perlod include Cling
mans, N. C., 10.47 inches, altitude 6,400 feet; The Pink Beds, N. C.,
10.68 inches, altitude 3,300 feet; Flat Top, Ga., precipitation 10.96
inches, altitude 3,150 feet; Suches, Ga., preclpitation 10.64 inches,
altitude 2,800 feet; and Olayton, Ga., precipitation 11.06 inches, alti~
tude 2,200 feet.

The total precipitation given for the different storm periods in
table 3 will not check exactly with the szum of the daily records for days
within the same storm periods given in table 2 because the totals in the
former table are based on precipitation for 24-hour periods ending at mid-
night, whereas a total computed from the latter table would be based on
precipitation for 24~hour periods prior to the times of readings, which
were usually in the morning or in the evening.
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The preeipitation that occurred during the first storm period seems
to have bsen influenced more by altitude than that which occurred during
any of the subsequent storms. Most of the precipitation occurred between
December 28 and January 3, with maximum intensities on Jasnuary 2. 1In
parts of the basin some of the precipltation on Janusry 2 and 3 fell as
snow, but the greatser part was rain.

As determined from plate 8 (described on p. 78), the areal distribu-
tion of the precipitation during the' first storm period over the Qhioc

River pasin was approximately as follows:

Precipitation Area coversed Precipitaetion Area covered
(inches) (square miles) (inches) (square miles)
Vore than-- More than--
7 1,100 3 60,900
6 17,400 2 119,100
5 31,000 1 198,800
4 45,000 ) 204,000

Second storm period, January 6-12

The total precipitation during the second storm period, January 6-12,
was uniformly light over the entire area, ranging from about 1 inch along
the eastern headwater areas of the Allegheny River to somewhat more than
3 inches in the western portion of the Ohlo River Basin. As shown in
table 3, the number of hours of rainfall of 0.0l inch or more averaged
about 30 over much of the basin, with Lexington and Louisville, Ky.;
Memphis, Cuba Landing, and Nashville, Tenn.; The Pink Beds and Haw Knob,
N. C.; and Flat Top, Ga., reporting over 40 hours of precipitation of
0.01 inch or more. The greater part of ‘the precipitation fell at rates
less than 0.20 inch an hour, the maximum recorded intenslty being 0.59
inch an hour at Ceiro, Ill., on January 6. Maximum precipltation during
this period occurred in the area immediately tributary to the lower
reaches of the Kentucky, Green, Tennessee, and Wabash Rivers and In the
area adjacent to the Ohio River below the mouth of the Kentucky River.
Precipitation in this region of maximum precipitation was generally over
3 inches. 1Individual stations rsporting more than 4 inches during the
period included Hickory Hill and Evans Landing, Ind.; Brookport, and
Nashville, Ill.; Lovelaceville, Ky.; and Clingmens, N. C., with a maximum

of 4.28 inches at Evans Landing, Ind. Most of the precipitation during
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this period occurred during two storms, the first on January 6 and 7, and

the second from the afternoon of January 8 to noomn on January 10. During

the later period there was considerable sleet associasted with the rain in

parts of Illinois, Indiana, and Missourl.

As determined from plate 8, the areal distributlion of precipltation

over the Ohio River Basin during the second storm perlod was approximstely

as follows:

Preclpitation Area covered Precipitation Area covered
{inches) (square miles) (inches) (square miles)
More than-- More than--
3 22,000 1 186,800
2 104,700 0 204,000

. Third storm period, January 13-19

The heaviest precipitation during the third storm period, January
13-19, centered in the lower Chio River Basin, where more than 6 inches
of precipitation fell over wide areas tributary to the lower Ohio River,
embracing the lower Tennessee, Cumberland, and Wabash Rivers, but there
was a declded decrease In precipitation to less than 2 inches along the
northern and eastern divides and to less than 4 inches along the southern
divide. As shown in table 3 nearly all stations in the lower basin re-
ported more than 40 hours of rainfall wilth a maximum of 68 hours at Tray
Mountain, Ga. The maximum ralnfall intensity was not anusually high,
belng only 0.70 inch an hour at Dixon Springs, Ill., on January 14. An
average preciplitation of somewhat more than 6 inches occurred during the
storm period over the Blue River Basin above White Cloud, Ind.; the
Patoks River Besin above Patoka, Ind.; in the lower reaches of the Tennes-
see River Basin; and in the headwaters of the Oblon River in western
Tennessee, adjacent to the Tennessee River Besin. Individual stations
reporting more than 7.50 inches during the period include Dover, Temn.,
8.39 inches; Dresden, Tenn., 10.28 inches; and Madisonville, Ky., 7.75
inches. Most of the precipitation during the third storm period occurred
on the 13th and 14th and on the 17th and 18th. As determined from plate
8, the areal distribution of precipltation over the Ohio River Basin

during the third storm period was approximately as follows:
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Precipitation Area covered Precipitation Area covered
(inches) (square miles) (inches) (square miles)
More than-- More than-~
7 900 3 133,800
<] 10,000 2 189,600
5 37,500 1 204,000
4 76,500

Fourth storm period, January 20-25

The preciplitation during the fourth storm period, January 20-25, ex-
ceeded that of the other three periods, both in magnitude and extent. At
several stations, as shown in table 3, it rained 70 or more hours at
rates of 0.0l inch or more an hour and at Lexington, Ky., and Memphis,
Tenn., measurable precipitation was recorded for 84 hours. Twelve
statlons reported intensitles in excess of 0.50 inch an hour, with a maxl-
mun of 0.76 inch an hour at Memphis, Tenn., on January 20.

Precipitation in excess of 12.0 inches occurred over an area greater
than 4,000 square miles during the period January 20-25 in western
Kentucky and Tennessee, more particularly in the lower Tennessee Rlver
Basin in the area 1mmediat€ly upstream from Murray, Ky.; in the Cumberland
River Basin immediately upstream from Cadlz, Ky.; end 1In the lower Green
River Basin. An average precipitation of 12.55 inches was determined for
the basin of the Rough River (a tributary of the Green River) above
Dundee, Ky.

The maximum precipitation reported during the last storm period was
14.74 inches at Earlington, Ky. Other stations reporting more than 13
inches precipltation were Brownsville, Tenn., 13.50 inches; McKenzie,
Tenn., 13.92 inches; Springville, Tenn., 13.99 1lnches; Martin, Tenn.,
13.83 inches; Leiltchfield, Ky., 13.50 inches; Hopkinsville, Ky., 13.53
inches; and St. John, Ky., 14.07 inches.

In most of the area the precipitation was almost continuous through-
out the period and in some areas, as dlscussed below (pp. 79, 82), some of
the precipitation fell in the form of snow during the early part of the
storm perliod. (See pl. 4.)

As determined from piate 8, the areal distribution of precipitation
over the Ohlo River Basin during the fourth storm period was approximately

as follows:
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Precipitation Area covered Precipitation Area covered
(inches) (8quare miles) (inches) {square miles)
More than-- More than--

12 4,200 3 138,200

10 16,600 2 171,200

8 29,000 1 200,000

6 50,200 o] 204,000

4 102,500

Total storm period

The accumulated precipitation during the total storm period, December
26 to Jenuary 25, reached the amazing smount of 12.85 inches over the
204,000 square miles of the drainage basin of the Ohio River above Cairo,
I1l1., varying from 8 inches along the eastern and northern boundaries of
the basin to more than 22 inches along the Ohio River and its lower tribu-
taries. Over most of the basin 70 percent of the total precipitation
occurred at rates in excess of 0.05 inch an hour, and along the main river
and tributaries as much as 90 percent of the total precipltation fell at
rates in excess of 0.05 inch an hour. FPigure 66 (described under "Rain-
fall and run-off studies") shows the number of hours of rainfall in ex-
cess of 0.02 inch an hour in the Ohio River Basin for the entire stomm
period. Precipitation in excess of 25 inches occurred over areas in
parts of the lower Tennessee and Green River Basins. An average of 22.85
inchea fell over the Nolin River Basin above Wax, Ky., in the lower Green
River Basin. A maximum precipitation of 25.11 inches was recorded at
Johnsonville, Tenn. Other stations recording more than 24 inches during
the storm period include Earlington, Ky., St. Johns, Ky.; Dover, Tenn.;
Erin, Tenn.; Martin, Tenn.; Brownsville, Tenn.; Springville, Tenmn.; and
McKenzls, Tenn.

As determined from plate 6, the arsal distribution of precipitation
over the Chio River Basin for the total period was approximately as

follows:
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Precipitation Area covered Precipitation Area covered
(inches) (square miles) (inches) (square miles)

More than-- More than--

24 1,200 12 105,500

22 6,900 10 138,000

20 17,000 8 178,500

18 ' 31,500 6 200,500

16 52,000 5 204,000

14 77,000

Determination of precipitation by drainage basins

As practically all of the precipitation during the flcod pericd occ-
curred between December 26, 1936, and January 25, 1937, uniform treatment
can be made so far as the total amount of precipltation lnvolved in the
flood 1s concerned. The recorded precipitation for thils period for all
the stations maintained by the Weather Bureau as well as those collected
by other agencles, the records of which are included in this report, was
plotted on the Geological Survey's State maps on the scale of 1:500,000,
and an ischyetal map for the basin of the Ohic River and the lower valley
of the Mississippi River was prepared, showing the total storm rainfall.
This map has been reduced to appropriate scale and form for publication.
(See pl. 6.) The precipitation 1s shown in greater detall for the com-
ponet parts of the area in plate 7 and figures 22 to 32.

The areas between the 1schyetal lines on the original base maps were
measured by planimeter for all of the drainage basins above each river-
measurement station for which flood records are here published. The total
precipitation for each basin was thus determined. The results of these
determinations are shown in table 28 under "Rainfall and run-off studies.”

Although an outstanding feature of the storm was the general con-
tinuity of rainfall, an examination of records of run-off indicates that
direct run-off into river channels was diminishing over most of the area
on Janusry 6, 13, 20, and 26. For the rainfall and run-off studles,
therefore, the four major time divisions previously described were made.
The determination of the amount of rainfall during each of the major
storm periods was made as described below.

A comparison was made between the total storm precipitation in each

drainage basin, as determined by the isohyetal method, and the arithmetical
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Figure 22.--Ischyetal map of the drainage basins of the Allegheny and Monongshels
Rivers, showing the total precipitation, in inches, December 26, 1936,
to January 25, 1937.
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Figurs 23.--1sohyetal map of the drainage basin of the Chio River between
Pittsburgh, Pa., and the mouth of the Muskingum River, showing the total
precipitation, in inches, December 26, 1936, to January 25, 1937.
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Flgure 24.--Isohyetal map of the drainage bssins of the Muskingum River and stresms
in Ohio tributary to the Ohio River between the Muskingum River and the mouth of
the Scioto River, showing the total precipitation, in inches,
December 26, 1938, to January 25, 1937.
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Pigure 25.--Isohyetal map of the drainage basins of the Little Kanawha and Kanawha
Rivers and intervening streams in West Virginia trilbutary tc the Chio River,
showing the total precipitation, in inches, December 26, 1936,

to January 25, 1937.
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Flgure 26.--Isohyetal map of the drainage basins of the Scioto River and stresms in Ohio
tributary to the Chlo River between the Scloto River and Higginsport, Ohio, showlng
the totel precipitation, in inches, December 286, 1936, to January 25, 1937.
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Figure 27.--Isohyetal map of the drainage basins of the Miaml River and other streams
tributary to the Ohio River between Higginsport, Ohlo, and Madison, Ind., showing
the total precipitstion, in inches, December 26, 1936, to January 25, 1937.



73

DETERMINATION OF PRECIPITATION

*4S6T “gZ Axenusp 03 ‘9gsT ‘9% Jeqmeoeq ‘seyour uf

suotgeatdioead 18403 eu3l Furmous ‘aeaTy oTuo oyl 03 Areimqras £xonquey pus BIUTBITA

486 Ul Swesd}s BuTUSAIEJUT PUB SIOATH ITES puB € £yonquey ‘FupAITT “fpusg F7d ‘gopusdny eyy JO sulseq efeurmap eyl Jo dem [83eLyosI--°gg eanB1d

® e S

7 o¥8 soMoy 0 02 O O O
e

T

ofiiasjuiog
0

7

’ o

wa |

ol

K
\ S 82/




FLOODS OF OHIO AND MISSISSIPPI RIVERS, 1937

74

‘4e6T ‘g2 Aaenuer o3 ‘9geT ‘93 Zequeveq ‘eeuouT uy ‘uoryEaTd
7dioead 18303 oyl FuImoyus ‘FIGATH pPUSTLoH ue
318§ eq3 ueemieq JeATH OFUD U3 04 Arwgnqray Afonjuey UT SWEeIIE pus JOATY URGIH eU3 JO SUTEsq eFsuisap «oﬁquoaAuﬂEHGuuﬂhnonu:.mN eand 13

s oz oz oi o ol

<&
£ Q0 oz,
1)
& -

uI0g Jsom 02. N oliiAguOAZ UOLIOA I

08¢

o8 o8 o88



#6—0 965LL °1861 *¢% XAVANVE OL ‘9861 ‘92 HAGWHOHA ‘SEHONI NI ‘NOILVIIAIDAHJ TVIOL ONIMOHS ‘SHAATH FASSANNIL ANV ANVISEINAO THL J0 SNISVY ADVNIVAA dHIL IO dVH TVIIXHOSI
o 8

038

of8 o¥8 o9 o9 28 of o868

y

Moy ot 03

o3t
L WIVId 888 YAIVd ATddNSEALVA

ATANNS TVOIDOTIOED )






75

DETERMINATION OF PRECIPITATION

Figure 30.--Isohyetal mep of the drainage besins of the Wabash River

end streams in

son, Ind., and the mouth of the

Madi
showing the totel precipitetion, in inches, December 26, 1936,

to January 25, 1937.

Indisne tributary to the Ohio River between

Ohio River,
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Plgure 31.--Isohyetal map of the drainage basins of streams in IYllinois tributary to the
Mississippl River between the mouth of the Missouri River and Cairo, 11l., showing
the total precipitetion, in inches, December 26, 1936, to January 25, 1937.
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Plgure 32.--Isohyetal map of the drainage basins of streams Iin western Kentucky and
Tennessee tributary to the Mississippi River, showing the totel precipitation,
in inches, December 26, 1936, to January 25, 1937.
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average of the precipitation at all of the stations in or adjacent to the
basin. It was assumed that the ratio between the arithmetical average of
the precipitation at stations in and adjacent to the basin and the main
precipitation over a given basin as determined by the isohyetal method
remains essentlally the same throughout a storm period. Therefore, in
determining the precipitation for a bssin during each storm the arithmet-
ical averages of the precipitation for each storm at the stations within
and adjacent to the basin were adjusted by a ratio based on the entire
storm period. The accuracy of this method of determination was tested by
plotting individual isohyetal maps for each of the storm periods and for
the total storm period for a group of selected small basins. The results
of planimeter measurements of the areas on each of the maps were used as
a standard in determining the true average over the basin. It was found
that the aVérage percent of variation from the isohyetal method decreased
as the number of precipitation stations used in the determination of the
ratio increased. It was found that when three or more stations were used
the average variation did not exceed 4 percent. Where 1t was necessary
to select index stations outside of the basin under consideration an
endeavor was mede to select stations that showed characteristics repre-
sentative of precipitation in the region and at which the total recorded
precipitation agreed approximately with the total precipitation as
determined by the isohyetal method for the basin.

The tests made indicate that the figures for precipitation as deter-
mined over the basins for the various storm periods approximate very
closely those that would be obtained if isohyetals had been prepared for
each of the storm periods. The results of the determinations of precipi-
tation far each of the storm periods over the various basins are shown in
table 28. These date are also shown graphically on plate 8. The
isohyetals on these figures correspond to the averages of groups of pre-
cipitation stations rather than to the precipitation which may have been
recorded at any individual location. The isohyetals show broad areal
variations in preciplitation but do not closely define local variations.
The inclusion of all of the base data in this report enables the user to

make independent studies and reach independent conclusions for all areas.

Snow, ice, and frost

At the beginning of the flood period there may have been some frost
in the ground in headwater areas of the Ohio River Basin in Pennsylvania

and West Virginia. Elsewhere it is likely that the ground was, in
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general, not frozen appreciably. Such frost as mey have been present
probably disappeared under the high temperatures assoclated with the
first flood period beginning December 26.

During the perlods January 3-9 and 19-23 minimum temperatures over
much of the Ohio River Basin were below freezing, and some ground may
heve been frozen, but in general, as discussed more fully by basins in
the reinfall end run-off studles (pp. 524-594), frost probably played an
insignificent part in the development of the flood. There wes no ice in
the stream chennels at the beginning of or during the storm period.

Figures 33 and 34 show the dally range of temperatures et repre-
sentative Weather Bureau stations in the ares studled during the months
of December 1936, and Januery and February 1937.

The last fall of snow before the flood period occurred on Decéﬁber
19 end 20. The fall, although general over the basin, was relatively
light end varied from none in the southwestern part of the Ohio River
Basin to as much as 1 foot in some of the higher headwater areas on the
western slopes of the Allegheny Mountalins.

By December 26, at the beginning of the storm period, snow had dis-
appeered in most of the area west of Pennsylvania and West Virginia. 1In
much of the a}éa drained by the Allegheny and Monongahela Rivers, in the
eagstern part of the Beaver River Besin, end in the headwater areas of the
Kanewha River in West Virgihia, the snow ranged from a trace to about 8
inches or more on the ground. Thls snow melted during the first storm
periocd. It is estimated (see table 28) that the run-off from this snow
contributed from 1 to 1} inches of water to the stream flow during the
flood perlod over much of the headwater areas in Pennsylvania and West
Virginia. Elsewhere there was apparently no contribution to flood
volumes from the melt of antecedent snowfall. From December 26 to
January 1 temperatures were uniformly high throughout the basin, and all
precipitation fell as rain. Depending on the location, some of the pre-
cipitation fell as snow or sleet on Jenuery 2 and 3, 9-11, 14-15, and
.19-24. The snow during the first and third storm perlods--that is on
January 2-3 and 14-15--was confined principally to the Allegheny River
Besin and some headwater areas of the éasins draining into the Ohio River
from the north. The snowfall was light, the depths ranging from e trace
to 2 inches. A heavy glaze storm occurred in west-central Illinois on
January 7. The perlod January 9-11 was characterized by severe sleet éﬁd
glaze storm&, especially in Illinois, Indlena, end Kgntucky. The sleet

accompanying this storm greatly hampered movements on highways end
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Figure 33.--Dally range of temperature at representastive places for the period

December 1, 1936, to February 28, 1937.
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crippled wire communication. Snowfall was very general in all areas
north of the Tennessee River Basin (see pl. 4) during the period January
19-24, especially in southern Indiana, Ohio, and western Kentucky, where
it blanketed the ground with 4 to 6 inches of either wet snow or ice and
sleet, depending on the temperatures. Low temperatures and the presence
of snow in this final period was a source of great discomfort to the
thousands of refugees who had been driven from their homes and greatly
hampered rescue operations. The effect of snow and sleet on the run-off
is discussed by basins in the section treating of the rainfall and run-
of f relations. The principal effect of snow, especlally during the last
period, was to delay slightly the run-off from the tributary streams.
The effect of snow and i1ce on the flow and stage in the main Ohlo River

channel was probably negligible.
STAGES AND DISCHARGES AT RIVER-MEASUREMENT STATIONS

One of the primary purposes of this report is to present detalled
information on the stages and discharges of streams durlng the floods of
January-February 1937 that will not be available in the summarized rec-
ords of river discharge published annually in the water-supply papers of
the Geological Survey. There 1s a recognized need for detalled records
of flood characteristics that will show not only the mean dally discharges
and the maximum rate of discharge during a flood, as is usually published
for a gagling statlion, but also the stages and rates of discharge at
frequent times during the flood period. These addltional data wlll per-
mlt the determination of the stages and dilscharges at stations in a basin
at any glven time during the progress of the flood. These detalls are
essentlal to a thorough analysis of the characteristics of floods and thus
contribute to the development of adequate plans for flood protection and
control. They also furnish information necessary in a study of the
behavior of flood crests, such as the time of travel of crests from head-
waters of tributaries to the main stream and the simultaneous progress of
flood crests throughout a river system. They furnish informestion neces-
sary in a determination of the feasibility of detentlion reservoirs,
channel improvements, controlled use of land, soil treatment, and other
measures for ameliorating damage caused by floods. In view of the un-
precedented magnltude of the floods of January-Februsry 1937, 1t 1s im-
portant that full and reliable information concerning the stages and dls-
charges shall be available for reference and .guldance in &omnection with

future development within the areas liable to inundation by flood waters.
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In general, the records of gaging stations published in this report
relate to streams on which floods occurred or to streams that are ad-
jacent to the flooded regions and so serve to define the areal extent of

the floods.

Explanation of data

The basic data systematlicaelly collected at river-measurement stations
consist of records of stage and measurements of discharge. The records
ot scage, unless otherwise noted, are obtained either from readings on
nonrecording gages or from charts of water-stage recorders.

Plates 9 and 10 show flood conditions at and near typical recording-
gage stations.

Measurements of discharge are generally made by & current meter.
Rating tebles, showing the discharges for indicated stages and slopes
where necessary, are prepared from the results of discharge measurements.
Occasionally determinations of extraordinary pesk flows must be obtained
from a study of channel characteristics, flow over dams, or flow through
contracted openings. These methods are outlined in standard texthooks on
hydraulics and have been discussed in previous reports of the Geological
Survey%-

In general, the data presented in the following tables comprise for
each river-measurement station a description of the station, & table show-
ing the daily stages and discharges for a period preceding and including
the floods, usually for a total of three months, and a table showing the
stage and discharge at the times indicated during s period that includes
the major flood flows. The latter table gives data for defining the
hydrograph and obtaining the stage and discharge at any instant through-
out the flood period. Figure 35 gives examples of graphs of stage and
discharge plotted from these data.

The description of the station gives informstion concerning the lo-
cation and datum of the gage, the area of the drainage basln, and the rec-
ord of gage heights. The record last mentioned is of special importance,
because flood conditions at some places prevented the use of the usual
method of obtaining records of stage and discharge. The description of
the gage-height record also contains a statement regarding the 1limits of

accuracy used in obtaining the discharge from the gage heights; that is,

#* See Water-Supply Paper 773-E, The New York State flood of July 1935,
pp. 251-254, 1936; Water-Supply Paper 798, The floods of Msrch 1936, Part
1, New England Rivers, pp. 70-77, 1937; and Water-Supply Paper 816, Major
Texas floods of 1936, pp. 12-18, 1937.
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STAGES AND DISCHARGES 85

whether the gage heights are used to the nearest hundredth, half tenth,
or tenth of a foot. A statement regarding the stage-dlscharge relation
explains briefly the methods used to define the rating curve over the
range of stage that occurred in the floods. Any auxiliary methods that
may have been used to determine the discharge, as well as information on
conditions that affected the stage-discharge relation, are given under
the heading "Stage-discharge relation." The maximum stage and discharge
are given for the floods of January-February 1937 and for the period of
continuous record prior thereto and also, at some stations, for floods
antedating the period of continuoug record. Miscellaneous notes and
comments essential or helpful in making the record understandable are In-
cluded as remarks.

The tables showing mean daily discharge give data for a period be-
ginning in December 1936 and ending with either the month of February,
March, or April, 1937, according to the time of occurrence and duratlion
of the flood flows, the duration depending on the time required for the
passage of the flood downstream and the emptying of the long reaches of
river channel. The period of time covered by the table i1s of suffilcient
length to illustrate stream-flow conditions prior to and throughout the
flood rises. The table also shows the mean monthly discharge for the
months considered and the run-off, expressed as depths in inches over the
drainage area or as acre-feet or both, and adjusted for artificial
storage if the information needed was available. At many stations the
mean daily gage height has been tabulated with the mean dally discharge
or is given in a separate table immedliately following the table of mean
daily,discharge. At stationd on the largest rivers, or on other rivers
where the rate of rise 1s relatively slow, the tables of mean daily gage
height and mean daily discharge generally give all the detall that 1s
necessary to determine the graph of gage height and discharge at any given
time. Figures 36 and 37 show graphs of mean dally discharge at 20 select-
ed river-measurement stations for their respective flood periods.

The tables showing stage and discharge at indicated times are de-
signed to present the rise and recession of the flood in detall for those
rivers where the rate of rise and fall 18 so rapid that the tables of
mean Gaily gage height and mean daily discharge do not adequately define
the hydrographs. On all but the maln rivers the floods of January-
February 1937 produced several separate and distinct flood rises. These

tables cover in general a continuous period during the major flood flows,
77596 0—38——7
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Flgure 36.--Graph of mean dally discharge at various river-measurement statlons in

the Ohlo River Besin.
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and 1n many places glve detall for additional periods of one or more days
when the changes in the hydrographs were most abrupt. At many statlons,
especlally on the Tennessee River, where the stage-discharge relation is
not stable and where river slope and changing conditions of channel con-
trol are factors, data are generally presented only for the definltion of
the graph of stage. Hydrographs of discharge, showing characteristics of
the flood peaks and conditions of stream flow during the flood perlod,
are shown 1n figures 38 to 50.

The stages at the lndlcated times were obtalned from records of con-

tlnuous water-stage recorders, so far as such records were avallable.
For statlons at which the records of stage were intermittent, conslsting
of & small number of gage readings for each day, or for which the records
were broken becauss of some fallure in the recordlng system, stage hydro-
graphs have been constructed and the stages at indlcated times have been
obtalned from those hydrographs.

The dlscharge at an 1ndlcated time 1s related 1n general to the
correspondlng stage in accordance with a stable stage-discharge relation,
except for those stations where river slope hes to be considered in deter-
mining the corrsct discharge. At other statlons where there are changing
conditlons of channel or where the stage-discharge relation 1s affected
by the associated rate of rise or fall in the stage, the relation between
the stage and dlscharge may not be directly dilsclosed by the data in the
table. In determining the dlscharge from the stage, the stage has been
used to the nearest hundredth, half tenth, or tenth of a foot in ac-
cordance wlth certaln established limits of refinement. These limits are
indicated 1n the station descriptions. In accordance with the usual
Geological Survey practlce, discharge is generally shown to three signifi-
cant flgures, such practice involving a maximum error of one-half of 1
percent.

Generally no attempt has been made to publish the adjusted daily
discharges of streams affected by storage in reservoirs. For some
stations, however, the mean monthly discharge and the monthly run-off, in
inches, have been adjusted for the change in storage 1ln any one month.
Daily records of changes 1n storage, with stages and corresponding con-
tents, are presented for reservoirs 1ln several dralnage basins in a form
silmilar to the data for river-measurement statlons. These records are of
speclal value for dlstingulshing the influence of storage regulatlion on
flood flows and for increasing informatlion on the natural characteristics

of dralnage baszins. Adjustments for the day-by-day effect of artificial
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