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SUPPLEMENTS TO THE MONTHLY WEATHER REVIEW

'During the summer of 1913 the issue of the system of publications of the Department of Agriculture was changed
and simplified so as to eliminate numerous independent series of Bureau bulletins. In accordance with this plan,
among other changes, the series of quarto bulletins—lettered from A to Z—and the octavo bulletms——numbered
from 1 to 44—formerly issued by the U. S. Weather Bureau have come to their close.

Contributions to meteorology such as would have formed bulletins are authorized to appear hereafter as SuPPLE-
MENTS of the MoNTHLY WEATHER REVIEW. (Memorandum from the office of the Assistant Secretary, May 18, 1914.)

These Supplements comprise those more voluminous studies which appear to form permanent contributions to
the science of meteorology and of weather forecasting, as well as important communications relating to the other
activities of the U. S. Weather Bureau. They appear at irregular intervals as occasion may demand and contain
approximately 100 pages of text, charts, and other illustrations. Copies may be procured at the prices indicated
below by addressing the Superintendent of Documents, Government Printing Office, Washington, D. C.
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FOREWORD

This report is a description of the destructive floods of the spring of 1927 over the central and southern portions
of the great Mississippi Basin.. The report is as brief as it could be made, if due regard was to be had as to the
importance of the subject. ‘In the interest of economy of printing, considerable matter of some importance at least
has been omitted; but it is thought that the text covers all salient features.

Thanks are due to Mr. R. B. Spencer, Miss Mary K. Cummings, and Mrs. Rose I Cullen, of the Weather
Bureau, who performed very efficient service in connection with the compilation of the necessary data and the
preparation of the report.
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INTRODUCTION

The stages of water in the lower Mississippi River
begin to increase annuslly about the first of the calendar
year following precipitation over the central and lower
basins of the Mississippi and its closely adjacent tribu-
taries. The Increasing flow thus occasioned passes off
harmlessly or culminates in a great flood, according to
a combination of circumstances, among which the dom-
inant cause of floods is unusual precipitation over the
central basin, as distinguished from the inflow from the
distant headwaters of the great drainage system.

Meteorological evidence shows that a great flood in the
lower Mississippi River does not occur without a pre-
ceding severe flood over the whole of the Ohio River, or at
least, as in 1927, over that portion below the mouth of the
Green and Wabash Rivers. However, unless of unprece-
dented or inconceivable magnitude, a flood in the Ohio
River alone can not cause a great flood in the Mississippi
River, although the flood of 1913, one of the most severe
in history, was caused chiefly by an unprecedented spring
flood in the Ohio River.

The great floods in the Mississippi have all occurred
when a flood in the Ohio River has been augmented by
subsequent rains over the contiguous areas of the central
basins, which rains, favorably distributed and properly
timed as to occurrence and duration, have delivered
greater volumes of water than can be carried off by the
artificial main channel which man has presumed to set up.
The meteorologists find, therefore, that the Mississippi
floods follow excessive rains over that portion of the basin

below the mouth of the Wisconsin and Platte Rivers, and
roughly east of the ninety-seventh meridian. This it will
be noticed, leaves entirely out of consideration conditions
and effects arising in the Rocky Mountain headwater
system of great tributaries like the Missouri, Arkansas,
and others. Under present climatic and meteorological
conditions, neither precipitation nor melting snow in
these mountainous and forested areas can reasonably add
more than a very small fraction to a flood crest in the
lower Mississippi. If favorably timed, the normal effect
at the best which results from the unusual delivery of
water to the Rocky Mountain and headwater tributaries
is to delay the subsidence of a flood caused by rains in the
central valleys. Even this unimportant effect, that is,
slow subsidence, is predicated upon seemingly possible
conditions, which, however, a detailed record of nearly
50 years show have not yet, and may never occur in any
serious form.

It is therefore, heavy rains over the central and lower
valleys of the Mississippi basin which both explain and
fully determine the character of Mississippi floods. Their
megnitude will depend upon, first, the amount of rain in
individual stormns; second, their duration, that is, the
recurrence of a sequence of storms following each other;
and third, the extent to which the rain storms synchronize
in their distribution and time of occurrence with the
downstream progress of the flood crests in the tributary
and mein rivers,
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THE FLOODS OF 1927 IN THE MISSISSIPPI BASIN
By H. C. FRANKENFIELD; Senior Metéorpl‘ogi;t »‘ :
With Reports Contributed by the Following

Montrose W. Haves, Meteorologist
Wirsziam E. BARRON, Meteorologist

Freperick W. Brist, Meteorologist
TrouMaN G. SuirpMaN, Meteorologist

. In the report on the spring floods of 1922 in the Mis-
Sissippi Drainage Basin!, it was stated at the outset that
the floods of the year 1922 in the Mississippi Drainage
Basin established a new epoch in_the history .of that
region in at least two particulars. First in the extremely
general distribution of the floods, and second in the,
(at that time) unprecedented high stages in the lower

.

=

"1897. The grand divisions which

Harviy S. CoLs, Meteorologist. *

Rowerr T. LinpLuy, Meteorologist
James W. CRonNk, Meteorologist - -
Isaac M. Cring, Senior Meteorologist -

Drainage Basin of the Mississippi River.

A diagram of this basin is shown in Fig. 1. A detailed
description will be found in Bulletin E, Weather Bureau
differ slightly from
those given in Bulletin .E are given in the following
table.: g e
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aIS{SBS, due to the enormous volumes of water from the
rkansas and White Rivers. It remained, however, for

o © greater flood of 1927 to mark a still more distinctive

pgogh in our history, for this flood because of itsmagnitude,

" I<‘>ul'tt}1_cted duration, far-reaching extent, and economic de-

§ atc_weness, eventually assumed such vast proportions

font lti‘,bec_a,me a national calamity, a calamity the full ex-

on of which cannot even now be properly realized, and
he Whose depressing effects will be felt for years to come.

- C. Frankenfl T
Re enfleld and others: The 8pring Floods of 10922, Monthly Weather
View Supplement No. 22, Washington, D. C., 1923, v

70499—27—2

TapLE 1—Grand Divisions of the Mississippi Basin

Areain Ratio to

Designation squnre whole

miles basin
OBIO o ooz e m e memmmc e n e e mmmm e enna 203, 900 0.163
Upper Mississippi Basin. - oo 187, 850 .150
MisSOUr] BaSH. o oveeemccccaamanmannceman—mesae s aaaane 528, 850 AR
Arkansas and White Basins. .oocoooimiinioiiaian . 186,000 . 149
Red Basin. . cocreacmrcnmsoanommanonccmanm o 90, 600 072
Lower Mississippi Baslii. «cocovanioiiimonnoanacaas 54, 300 043
TPOLR] - e ceemececmacameranecaaracan v m s e 1, 250, 900 1.000
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10 SUPPLEMENT NO. 29

FLOOD FREQUENCY

Early floods.—As stated in Monthly Weather Review
Supplement No. 22 (loc. cit.), page 1,.river stage data
since 1870 are quite complete for many places within the
drainage basin of the Mississippi River, and a list of
dates of severe floods is given on page 3 of that publication.
A very interesting narrative record of a great flood in the
Mississippi River in 1543 has recently come to light, and
we have taken the liberty to reprint it from the Engineer-
ing News-Record of May 26, 1927:

Mississierr Froops Nor A DeveLopMENT OF RECENT YEARS

A great flood which occured in the Mississippi River in 1543 was
described by Garcilaso de la Vega in a history of De Soto’s Expe-
dition on the North American Continent, entitled ““La Florida del
Inca.”” It is a record that goes a long way toward proving that
deforestation has had little or nothing to do with the floods which
oceur in the Mississippi Valley.

The volume containing the deseription of the flood was found
by Glenn W. Caulkins, superintendent of schools, Cashmere, Wash.,
while in Peru. = A translation of it was published recently in the
Wenatchee (Wash.), Daily World.

The account begins by describing how Fernando De Soto sailed
from Habana, Cuba, in 1539, landed at what is now Tampa, Fla,.
and traversed Florida, Georgia, North and South Carolina, and
Algbama. He crossed the Mississippi, which he called the Rio
Grande, near Memphis, and traveled through Arkansas and
Louisiana, returning to the Mississippi, where the remnants of the
expedition, while preparing boats to go down the Mississippi to
reach Mexico, were attacked by Indians. At that juncture g
flood occurred in the Mississ‘iippi which was described as follows:

“Then God, our Lord, hindered the work with a mighty flood of
the great river, which at that time—about the eighth or tenth of
March [of 1548}—began to come down with an enormous increase of
water, which in the beginning overflowed the wide level ground
between the river and the cliffs; then little by little it rose to the
top of the cliffs. Soon it began to flow over the fields in an immense
flood, and ag the land was level, without any hills, there wasnothing
to stop the inundation. )

“On the 18th of March of 1543, which that year was Palm Sun-
day, when the Spaniards were marching in procession, the river
entered with ferocity through the gates of the town of Aminoya,!
and two days later they were unable to go through the streets
except in canoes. .

“The flood was 40 days in reaching its greatest height, which
was the 20th of April, and it was a beautiful thing to look upon the
sea where there had been fields, for on each side of the river the
water extended over twenty leagues of land, and all of this area was
navigated by canoes, and nothing was seen but the tops of the
tallest trees.

“On account of these inundations of the river the people build

* their houses on the high land, and where there is none, they raise
mounds by hand, especially for the houses of the chiefs; the houses
are constructed three or four stages above the ground, on thick
posts that serve as uprights and between uprights they lay beams
for the floors, and above these floors which are of wood, they make

1 Aminoya was a province or village, probably Siouan, situated on the left bank of
the Mississipﬁi River, a short distance below the mouth of the Arkansas River. Bureau.
of Amerfcan Ethnology, Smithsonian Institution. Bulletin 30, Part 1.

a roof, with galleries around the four sides of the house where they
store their food and othér supplies, and here they take refuge
from the great floods. The floods do not occur every year, but
when in the regions where the rivers have their source there have

- been heavy snows the preceding winter with rains in the following

spring; and thus the flood of that year of 1543 was very great on
aceount of the heavy snow which had fallen the preceding winter.
These floods occur every 14 years according to what an old Indian
woman told us, which can be verified if the country is conquered,
as I hope it will be.

* * * * * * *

“Towards the end of April the flood began to subside, as slowly
as it had increased, so that even by the 20th of April [May ?7?] the
Spaniards were unable to walk in the streets except by wading in
the water.

* * * * * * "

¢ By the end of May the river had returned within its banks.”

It will be noticed that the historian thus records the
very early prevalence of the conviction that the great
Mississippi floods were largely due to heavy snows of the
preceding winters, a conviction that still holds many
advocates, notwithstanding the increasing weight of
evidence against it as later generations have come and
gone. Note also the reference to a period of 14 years
between the great floods which later records have entirely
failed to substantiate. This question of periodicity was
discussed briefly in SuprrLeMuENT No. 22, Page 3, and a
table given showing statistics of severe flood frequency
from 1871 to 1922. This table has been revised so as
{;olincludé the data from 1923 to 1927, and is given

elow:

TasLe 2.—Summary of severe flood frequency, 18711927

Decade Average
‘interval
Station River between
1871~11881~1891~11901~11911-{1921~| 3 floods
1880 | 1890 | 1800 | 1010 | 1920 | 1927 g (years)
Pittsburgh, Pa....... [0) <1 1 T, 0 3 4 8 5 3123 2,48
Cincinnati, Ohio...-.}-...- [+ (5 YU 1 [ 5 [ 7 112 2,28
Nashville, Tenn_..... Cumberland....; 1 5 2 1 6 2 (17 3.35
Johnsonville, Tenn...| Tenuessee......-|..... 5] 4 1] 5| 3|18] 323
Kansas City, Mo.....| Missouri... ol o o 3{ 2| 0] 5 11.40
8t. Louis, Mo... Mississippi o 1y 1] 3} 0} 1} 6 9. 50
Cairo, Ill........ hio___... Jd 41 81 81 2f & 2|2 2.19
‘Memphis, Tenn. ... Mississippi...... 1] 0 0 4 5 211 5.18
Little Rock, Ark..... Arkansas. ... 41 2| 21 1} 0f 1110 5,70
Vicksburg, Miss 1| 3] 51 2| &| 218 3.17
Alexandria, 18.....a- Red. 0 1] 0 1 0 11 2 28,50
New Orleans, La..... Mississippi...... 1 1| 3| 3| 4| 2|14 4.07

1 Includes 1880.

The data since 1922 did not necessitate any significant
changes in the previous table.

Table 3, MonTHLY WEATHER REVIEW SUPPLEMENT
No. 22, 1923, gives the crest stages and dates of 11 great
floods in the Mississippi. That table has been brought
down to date and is presented as Table 3.

248 years only.
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TaABLE 3.—Crest stages and dates during lower

[Highest stages of record

1882 1883 ' 1893 1897
R ) Flood
Station River stage
Stage Date Stage Date Stage Date Stage Date
Feet . Feet Feet Feet Feet

1 And subsequently. 1 Absolute crest probably on the 7th; nearly stationary from the 4th.
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Mississippi floods from 1882 to 1927, inclusive

in bold-face type]

———

13

1 Orevasse prevented further rise.

+ Mississippl River Commission reading.

1903 1607 1612 1913 1916 1920 1922 1927
Stage Date Stage Date Stage Date Stage Date Stage Date Stage Date Stage Date Stage Date
Feet
59.1 Jan. . 26
46.8 Feb, 27
46.0 Mar. 26
36.8 Apr. 13
19.6 Feb. 2
24,3 Mar, 28
20,7 Apr. 13
24.8 June 2
56.2 Jan, 1
46.0 Mar, 14
30.4 Apr, 14
12.4 May 14
. 26,9 Jung
41,0 tJap.
36.3 Mar, 13
32.2 Apr, 17
11.4 May 9
15.8 June 7
46.8 Jan. 6
44.2 Feb, 6
44,6 Mar, 24
47.2 Apr, 18
32,5 May 14
39.9 June
48,9 Jan, 7
48.9| !'Feb. 6
52.8 Mar, 25
56.4 Apr. 20
4.0 ay 14
49.7 Juns @
20.0 Fob. 15
20.5 | !Mar. 28
25.2 Apr. 26
24,9 'June 8
12,0 Feb, 2
18.6 Mar, 21
26.8 Apr, 24
21.3 May 10
21.81 June
27.3 Mar, 21
36.1 Apr. 28
30.3| May 11
33.0 June 8
37.5| ' Jan, 8
37.8 Feb.
40.4 | ! Mar.25
t43.5 | 1Apr. 21
34.8 | !May 14
39.4 | Wune 10
35.3 Jan. 10
351} 'Feb. 9
37.8 Mar. 27
40,2 | 1Apr. 22
36.2 June 12
37.7 Jan. 12
37.8 1 Feb. 12
41.4 Mar, 30
46.0 Apr. 23
80,0 !June 14
r. 81 46.3 Jan. 16
May 91 47.3 Feb, 15
56.756 1 1Apr. 26
48, 1June 16
20. 5 Jan. 28
17.5 Mar. 25
33.0 Apr, 20
17.0 May 12
19.8 June 25
27.7 tJan. 3
32.6 1¥eb. 4
28.9 1Apr. 1
43.3 Apr. 23
I . . .- 20.8 1 tJuneld
ﬁg}r. 11 Apr, 22 48.7 Jan. 18
ay 131 ay 31 51.8 1 Feb. 17
: 8G0. 5 Apr. 21
45.4 } 1June 20
41.7 Jan, 19
44.8 ] 1Feb, 17
354.7 Apr. 21
38.6 1June 20
30.4 Jan. 21
4| Vs
- - . ay
1Azdpr. 191 46.5 Jan. 21
ay 141 49.5 1Feb. 21
. 355.4 Apr. 22
68.7 May 4
48.8 t June 20
45.4 it Jan, 22
49.5 | tFeb. 23
355.3 Apr. 4
356.8 1 May 1
47.9 June 26
32.7 iJan. 1
30.6 1 Feb. 3
34.6| !'Mar. 17
42. 4 May 8
2.4 1 1Juno 28
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TaBLE 3.~Crest stages and dates during lower

{Highest stages of record
1882 . 1883 1893 1897
Station . River Etlggg :
’ Stage Date | Stage .{ Date Stage Date Stage Date
Feet Feet Feet - Feet |- Feet :
Bﬂt%l Rouge, La... = - ‘Miszissinni REL 85 -36.0 { Mar. 26 36.1[ Apr. ¢ 38.4 | June 23 40.6 1 May 12
0 e e w——— e - 0. wele e, ——— [ S [ TR
DO i ecaan e -
Donsldsonville, La. -
o DOl

Do. - .- do. . [ -

1 And subsequently. o - - 3 Crevasse prevented further rige.
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Mississippi floods from 1882 to 1927, inclusive—Continued

in bold-face type]
1003 1907 - 1912 : : 1013 - 1 1918 - - g 1920: - ) : 1922 : 1927
Stage Date Stage | Date Stage Date Stage Date Stage | Date Stage Date: Stage Date Stage Date:
PP . Feet N F R
(- May 111 Apr. 27 34.8 Jan, 26
; ay 18 39.0-1 -1 Feb, 28
47.8 |- May 15
977§ * “Tan. 26
¢:3%,1 Mar. 1
<801 1May 156
+16.6 1Tan, 24
18,8 Mar, 1
321.0 Apr. 25
. 343 1Jan; 12
86.2| 1Feb.20
774091 'Mar. 28
T 48,2 May 4
"May141]. " 358 1Jan."26
aam i} 1:30.0 1 Feb. 28
46.8 | - 1 May 14

¢ Migsissippi River Commission readlng.
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CAUSES OF FLOODS OF 1927

During the second week of August, 1926, a period of
general rains set in over the portion of the central drain-
age basin of the Mississippi River, extending from east-
ern Kansas and eastern Oklaboma east-northeastward
throughout the Ohio Valley. By the end of August
the soil over this extensive area was well saturated with
moisture, and the continuance of.the heavy rains through
September and early October caused general floods ex-
cept in ‘the Ohio River where flood stages were not
reached although the river was quite high. In portions
of the Neosho Valley -of Kansas and in the lower Illinois
Valley the floods were the greatest and most disastrous
of record, -and it was not until November 20 that the
entire Illinois River had {fallen below the flood stage.

The foundation was so well laid that there was needed |
neither a prophetic vision nor a vivid imagination to.

picture a great flood in the lower Mississippi River in
the following spring, contingent only upon a rainfall
substantially above the norma% quantity during the winter
months. October, November, and early December are
normally the months of lowest water in the rivers of the
United States, yet here in October and November nearly
all of the main and tributary rivers below the mouths of
the Platte and Des Moines Rivers were well above the
normal stages for the season of the year, with the channels
of many of the larger streams filled to at least 50 per cent
of their natural capacity. )

While there may have been some room for speculation
even as late as December 15, the great flood in the Ten-
nessee River and the record-breaking flood in the Cumber-
land River of late December and early January left no
further opportunity for doubt. There would be a lower
Mississippt flood and probably an Ohio flood, and its
extent would be measured only by the quantity of winter
rainfall and its distribution as to time. As the lower
Mississippi flood of 1922 was at that time the highest of
record from the mouth of the Arkansas River southward,
the mean stages for October and November and the first
15 days of December 1912, 1921, and 1926 for a number
of representative stations have been set forth in Table
No. 4. The period was ended with December 15, as
the first heavy rains set in a few days later. Even a
merely cursory inspection of this table will show clearly
that with winter rainfall in excess to only a moderate
degree, a flood equaling or exceeding that of 1922 might
reasonably be expected in the spring of 1927. )

The figures for 1912 were included with the idea of
affording further illumination in connection with the ques-
tion of t%le possible maximum flood of the future, as the
flood of 1913 was the greatest of record in the Missis-
sippi River between Cairo, Ill,, and Helena, Ark., and also
in the Ohio River except in a few localities where it had
been exceeded by the flood of February, 1884. )

Note particularly the great excesses in 1926 in the
Mississippi River below the mouth of the Migsouri, and
in the Illinois, lower Arkansas, and lower White Rivers,
and the relatively large excesses in the Mississippi River
at Hannibal, Mo., and in the Osage River at Tuscumbia,

Mo. Note also at this time for later reference in con-
nection with future flood possibilities that the excess in
the Ohio River above Paducah was not very significant.
Taken as a whole, however, the antecedent conditions in
the autumn of 1926, by reason of the much higher stages
over the major portion of the potential flood area, were
at least suggestive of as great a flood in the spring of
1927 as in the spring of 1922. Their relative magnitude

~ could be determined only by the amount and distribution

of the winter rains over the great central valleys.

TasLE 4.—Average river stages Oclober 1 to December 15, 1912,.1921,

and 1928

Flood s o
: © i 00 « 1026 -

Station River stage | 1926 | .1912 over |-1921 over

1912 1921

. Feet | Feet | Feel | Feel | Feet | -Feet
Pittsburgh, Pa......... Ohio.......... 125 14.6| 6.3 83| 114 3.2
Cineinnati, Ohio....._{..__. do.-._. 621 24.9| 122 127 20.8 4.1
Evansville, Ind...._.._|._... [+ 35] 220 14.3 7.7 11.3 4.7
Nashville, Tenn... Cumberland..] 40| 14.2| 6.1 811 119 2.3
Johnsonville, Tenn 'ennessee...... 31 5.0 1.9 3.1 4.8 0.2
Paducah, Ky.ceaeo ..o {o P, 431 2171 16.0 571 14.8 6.9
Cairo, TH.. ool (s (s M © 451 3.6 189 12.7] 21.2 10.4
Hannibel, Mo. --cun... Mississippi.... 13 9.0 5.8 3.5 4.0 5.0
Beardstown, Ill........ 1inois.uoaao.. 141 20,8 e feceaann 10.4 9.9
Tuscumbia, MO..oo.... Osage._.._._._ 25| 10,6 [eemcome]aaacnan 4.1 6.5
Hermann, Mo.. .- -.... Missouri...... 21| 10.8 4.5 6.3 5.4 5.4
St. Louis, Mo...-cceue Mississippi....- 30| 18.2| 10.8 7.4 6.1 12.1
New Madrid, MO.cuans|-oo. [+ [+ TR 34| 243 16.6 771 15.2 9.1
Memphis, Tenn... 36| 23.8| 14.4 9.4 13.7 10.1
Helena, Ark....._. - 42 | 30.0 | 20.8 2.2} 16.9 13.1
Clarendon, Ark..._.... 301 22.0| 13.0 9.0 12.5 8.5
Pine Bluff, Ark._._..... 25| 14.4 7.9 6.5 5.7 8.7
Arkansas City, Ark-.._| M 48 36,11 239 12| 19| 182
Vicksburg, Miss.....-. 451 32.8] 24.3 85| 106.6 16.2
Alexandria, La.._...... 36! 12.1{ 1.8 0.5 3.9 8.2
Monroe, L8 .o-..- - 40| 13,9 1.2 2,7 5.1 8.8
Baton Rouge, La. 35 22,7 16.4 6.3 9.5 13.2
New Orleans, La- ... d 171 961 7.4 2.2 8.3 6.3
Melville, L cevueenu-n Atchafalaya._. 87 26.3| 15.8 10.5 | 13.8 12.5

1 On Mar. 1, 1926, the zero mark of the river gage at Pittsburgh, Pa., on the Ohio River
was Jowered from 097.2 to 694 feet above mean sea Jevel in order that the recorded stages
might show the actual height of the water above the bottom of the pool crcated by the
fixed dam ¢ miles downstream at Emsworth, Pa. This necessitated a correction of plus
3.2 feet to all gage records previous to Mar. 1, 1926, and this correction should be applied
to all data for Pittsburgh previously publfshed. The highest anthenticated stage at
Pittsburgh will therefore be 41.1 feet on Jan, 9, 1763, and the next 39.2 feet on Jan. 9, 1762.
Flood stage at Pittsburgh is now 25 feet. On Feb. 10, 1832, the crest stage was 38.2 fect,
and during this flood the Ohio River at Cincinnati reached a stage of 64.2 feet on Feb.
19, flood stage being at 52 feet.

Snow cover—As in 1922, it appears that the influence
of melted snow upon the floods of 1927 was negligible.
During the Ohio River flood of the third week of January,
1927, there was melting of an average cover of perhaps
4 or 5 inches north of the Ohio River, but the total water
contributed to the main streams could not have exceeded
one-half inch, and by the end of February there was no
remaining snow of consequence over any portion of the
Mississippi drainage except over high mountain altitudes,
and this condition prevailed quite generally during
March. - :

Flood increments.—As the flood of 1927 below the
mouth of the Yazoo River represented the total effect
not only of the original great flood but also that of several
other important, but less decided, rises, an attempt has
been made to show in Table No. 5 the stages and dates
of these secondary rises. The table shows also the low-
est stages to which the rivers fell between rises.
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TasLr 5.—Flood crests, with dates, for 1927, in chronological order

I - Lowest betwoen Lowest hetween Lowest between
, , Crest crests Crest crests Crest crosts
\ Flood —,—e s - - ———
Station i River stage| = = iz = = -
| ] 2 £ 2 B 3 B 8 5 2 ) 3
< ) ) s ) Il D [ ] a @ o
{ & a & A & a i A m A = A
—————
| Feet Feet Feet Feet Feet Feet
Cincinnatl, Ohio. 46.3 | Dec.290__.._[11.7 | Jan, 16._.__. 50.1  Jan.25...... 27.4 | Feb.17__...| 46.8 | Feb.27._._.; 2.9 | Mar. 9.
Nashville, Tenn .. 56.2 . 8.8 Jan,18...... 31.5| Feb.4._.__| 18.5 | F 1. d 14.6 | Mar. 7.
Johnsonvﬁle. Tonn. 41.0 6.9 | Jan.19-20...[ 20.2 { Feb.7.._._.| 15.8 20.4 | Mar. 7.
Paducah, Ky...... : 46.8 15.6 | Jon. 18-16._.{ 44.2 | Feb.6..... | 31.7 33.4 | Mar. 11.
Calro, ... ..__ do.... : 48.9 23.6 | Jen. 18. ... 48.9 | Feb.6~7__._| 38.0 30.0 | Mar, 11-12,
St. Louis, Mo_............ : i [ . X N F RN EONIR RSO 17.1 ] Feb. 10-11. | 11.0
New Madrid, Mo i 3.5 18.3 | Jan.19...._. 37.6 | Feb.B_..... 2.3 Mar. 12.
Memphis, Tenn - ... [ 377 20,9 | Jan. 22 37.8 | Feb.12-13..] 30.3 Mar. 11,
Clarendon, Ark........._.! 27.7 23.8 : Jan. 20. 32.8 eb.4-5. .1 23.9
Helena, Ark..._.......... 46.3 31.0 | Jan. 24, 47.3 | Feb.15..__. 30.5
Little Rock, Ark........_. 20,6 1 Jan. 26, . |oo o e ceeaeee 4.0
Arkansas City, Ark....._. Mississippl.._....| 48[ 48.7 51.8 | Feb. 17-10__{ 456.3
QGreenville, Miss_._______. s.-adoo... 42|47 44.8 | Fob. 17-20_ .| 38. 4
Yazoo City, Miss.__..._._ Yazoo..... 251 30.4 20.9 | Feb.18____.] 28.1
Vicksburg, Miss......000. Misslssippl 45| 48.5 49,5 | Fob.21-24_ [ 45.9
Natchez, Miss. ..._.._._.__|.___. doceoooal 46 | 45.4 + 40.5 | Feb.23-27.._| 46.7
Alexandria, La_....._.___. Red..oooooo ... 36| 32.7 30.6 20.3
Monroe, La.............. Ounchita. .. 40 | 34.3 | Jan. 12-14___ 35.2 32.6 Apr. 8,
Baton Rouge, La.....___. Mississippl 356 [ 34.8 | Jan. 26. 30.0 87.2
Donaldsonville, La ... __..{ ... do..._. 28 (27,7 |..... do. 3L1 29.4 .
New Orleans, Le.......... ....do..... 17 ] 18,6 | Jan. 24-27.__ 18.8 17.7 | Mar. 14-20..
Melville, La. ... ...__. Atchafalaya 37 1368 ) Jan.26-20.__} 35,56 | Feb. 1-5___.] 30.0 38.5 | Mar, 12-13..
Lowest botweon Lowest between Lowest between
Crest crests Crost crests Crest crests
Statlon River Flood|—
stage| 35 - =1 2 = a
RN b 2 k. E ® 2 ® 2 ) 2
s | @ = ] 2 3 S ] S ] k] =
= | =] = [= oo a j=2] A 5] a o] <]
R | . R S -
Feet | Feet Feet Feet Feet Feet Feel
Cincinnati, Ohio Ohio_..........._. 521331 Mar, M. .. joooifooeai s 46.0 | Mar. 26_....| 22.3 | Apr.1.._... 39.3 | Apr.13..... 22.3 | Apr. 20
Nashville, Tenn. Cumberland . . 0.0 ; Q Mar, 31.... 4 Apr. 14 10.5 | May §
Tennossee. - 6 Mar. 30-31.. 320 Apr. 17..__. 15.4 | Apr. 27,
Obhio..... 4.8 | Mar;24_..._| 41.4 | Mar. 31__... 47,2 ) Apr.18._ .. 30. 9 ay 9.
..... do. 2 _.-..tdo.. 56.4 | Apr.20. ... 41.8 Do,
Missouri... 1 4.8 | Apr.21..... 153 | Apr. 29,
-| Mississtppl | SRS SN S 18.07 Apr.22. ____ 1 10.7 ay 9.
St. Louis, Mo.............J.__.. do...... 30| 27.3 | Mer. 21-22_| 20.3 | Mar, 31. 30.11 Apr.28. ... 23.7 | May 7
New Madrid, M c.-.do..... 347 40.4 l Mar. 25-26._] 38.4 | Apr.1-2 43.5 | Apr. 21-22. ] 34.1 ! May 10
Memphis, Tenn. . Heaan do..... 35| 41.4 | Mar, 30..... 30.8 | Apr.5.. 46.0 .
Clarendon, Ark White. ...... - [T PO A 43.3
Helona, Ark. .. Mississippi. - Apr.1-2.__. 56. 75
Little Rock, Ark. JAtkansas. ... L] 28 |l e, 33.0
Arkansas City, At Mississippi. ..... 60.5
Greenville, Miss. ceedoL ol 5.7
Vicksburg, Miss ceaadoo. 58.7
Natchez, Miss. _..........|.__.. do... 50.5
Alexandria, La.__ Red . . ... 38 e 42,4
Monroo, La___.. Quachita........0 40| .. | ... . ..ol 48.2
Baton Rouge, La. _. Mississippi. ...._. [ S I N 47.8
Donaldsonville, La_ ... __.|._._. do. .. eai... b3 I R AN AU, 37.1 | May 15-17._
New Orleans, La_....____ ... do...o..... 20.7 1 May156.....
Melville, La........ Atchafalaya. ... 0 871 (i 48.8 | May 14-16. .
, Lowest between Lowest between Lowest between
! crests Crest crests Crest crests
Station I River T " LT - T 17
i N @ i) @ ) 2 S * Kc. 2
% | = ‘3 3 ‘D = ® 2 Kl @
i o] m =] = =] = =] = [<]
! ] i Feet Feet Feet Feet Feet
Cincinnat{, Ohio.-. S Oblo. .. X ) 17.0 | May 17. ... 350 { May 24..... 25.0 ) May20...../31.8 | June2.._... 18.3 ! June 15.
Nashville, Tenn. ... - A 1178 FG SN AN AN SR ORI A, - -1 20.9 | Juned.. 9.9 | June 17,
Johnsonville, Tenn._ . ..... Tennessee._.___._.' 31 | o | oo e el 15.8 | June 7. ..ooo)oacnas
Padueah, Ky. .. 23.4 3.9 [ June 8.
Caro, U~ 77T 38,4 | May 22-23 .o ITTIIIIIITIIIITITT 49.7 |o-...do 11D
Kansas Clity, Mo 14.6 | May 27-28_. R -
Hannibal, Mo......___._. 13.9 | June 2. . .| oo |l 17,0} JuneB......{......
St. Louis, Mo.___.___.___. 24.9 -
New Madrid, Mo 20.4 39.4 | June 10-11. !
Memphis, Tenn . ...~ 30.7 39.0 | June 14-15._;
Clarendon, Ark...__._____ 28.0 20.8 | June 15-16.__i -
Helepa, Ark.. ... _____ 40.9 48.0 | June 16-18. ; -
Little Rock, Ark....__ 7. 0.8 19.8 | June 25.....["
Arkansss Clty, Ak 2272 43.4 46.4 | June 204921, .
Qreenville, Miss.. . - 36.9 38.6 | June 20-21.
Yazoo City, Miss_ ... __ 1 Y8200... ceco_oool| 25 [37.4 | JUBB 6. . ojor ot oo e
Vicksburg, Miss. . 47.4 | June12-14.__ 48.7 : June 25-24.
Natchez, Miss. . 47.6 | June 10~21_ .1 .. . .. ... 47.9 | June 26. _...
Alexandria, La_ ... 16.1 [ June 20. .. .{ oo feeoo ool : .................... 21.4 | June 26-27..1..____

70499—27——3
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TaBLe 6.—Precipitation by weeks, from December 18, 1926, to April 29, 1927

ARKANSAS-WHITE RIVERS DRAINAGE BASIN

3 | 99332¥28R3393SHNI528LLLA228383808S SYEBUTAIIRLS 2ASREaI5eNRS
3 | S8SRxASRIZIZSSIIS e e A STBATRBIRNS | | BARREATE i
B | geivedd--nigdradidddndRnd 3N Es8RE s SRgEssgdangd deghdesgidad
=3
5% | 488.5838883378358855,88888,,298858% 2uRRIRESnSS <3,%88888888
<5 Sot SeSSSSUSSddSSISSSS” SSdcs” SIJSISI SodssSaSSSSSS stdcsdssSass
58 | 8,%2822984395R88RR3N282339IRERS3ES 228BINANLINY 238923830332
AW B e R e P e A P e - o e P e L o S nNS A dedS VoSS IS Sdud
52 3RReIIBLZIREASI5RRER]NIRI2RINANR 88%89%3$8988 SRSERBIBAY
< 0.0.0.0.0.1.0.0.5.0.ZZ.O.L&&&&&MM.Z&.O.-I..I.ZZ.{.&&&-I.& mudSaialSddioied g wdldsdSs
fr | 8.28328233222 R RYENRIIHSBRTEIRIRT | | | DBININVBIIS 3232235558
< S oosrdoddrmrdddsddddSdni-nmIsddd SSdcicidcidricid "odoSsmLHSSos
i~ | S58382882293882285880582-8288528 8888588928 383TTRTESS
= - e L - e - C - - T e e e A e P - R e P T SSSSSSSt HHSS A HNSSsS
5 8218 2T38Y2BINBRAR 92 IBIBIRELESI SR8R322823K 2]2RNARIATS
= Sesg” ORI IITII-T” Frd TSNS TN SSH-SNANSSHHl el i o
4 8232583239 53]RRREE52R3BIISIRBREI 22882282508 2282RBSERBTR
= oSS oaIdSSSHSS AN dNNS S gl Saie SSSHSAdSS v dSir i i i
g 5235324R23 229885588358 8T8RINARERE geIRY2822898 SINRERRINER
= oMo orMdddddo~ESSdSdHTHNNISIS IS maiai ridoiodoloimimiaindiiod Seclci-nNg-cdS
Sif. | 33330228828539838808920R98STBR2S 22B22I0E 2B ABIRRINRTSS
[ O oSS dSSIIHEIH RO rdrdrNddocddTS I S SSaicinks SSS i S S Halw
g 288383333333228838:8,32328323338888% 28888838888 ]8828883%933
= SoddosddsosddsddTSTS ,0..0.0.0.0.0.0.0.0.0.&0.0. Secsodddas & dSSSSSISHSS
5 2Z23N8S25Y3BRYAQTRAIRIIBTRSILILL 818223389382 82880809923
= oS odss0dsssSsSddSdSSSSSSHHSHNSSTN oIS HisSd v STtk S Gkl

RHAO—HO RO
1300001030271144159513”141333348%%

~R2%8828,..8238

SNBBBSTIIRSI

Feb.
18-24125-31} 1-7 | 8-14 |156-2122-28| Feb. | 5-11 |12~18|19-25 | Mar. | 6-11 }12-18110-25] A

]
w
<
-]
z 3
e
(7] -
< Z
oo} -t
-
] & P o
&&QQQQIQQ&QQ&QOQQ&QQLQLLQ&QQQQQ&LL m eSSt M-S [a] SriddrrgdsSosSas
; ; 0y
R mmwmmmwwwm B8 B RBBRLBNRBFBIRER] N8 < mwmmmwmmwwww ] uummmmmmmmmm
- dood” ooddst do oodddT Soddddadostag M SoSdossSst SsSss W sddsdddSs” ead
g nmmmwmwm%mnﬁm%m%mmmwmww%m&%m& 2853 | R | 223289183888 w WMm%mmnwmmmhm"
[ SO SISO MOooSCSHMdmddd NSNS Fadainial m cdacdAcsSdaucsse W drigocSoSo
g n%mmnmwmmmmmmwm SERTRIVSINSERBEERE | 7 2EEERBN8BN2 | @ | BVYRREILR2NS
=3 Sdoso SO0 OSSN NS S oicd nd i ~ rondo NS i m S A SHSS
T p @
g %22,.,328.8283,88R85RN299a%S98vaaxy | § | s=svzzzssyes | £ | exssagnesuss
"~ Sdo" odd” dodst Jadrddrdodddddsddsdsa ~ rModdd~dadSS = dodcddocsSSSdma
: ; . &%
g £22238823332323333333323333333388388 EREIINI22ISS | m | S22 ESIESE8S
~ doddddoSddddosoddodddddadddodddddsdod SooosddsdsSsSaS -3 sodddodoSads
- - - Q
g mmmmmWWmmmmmmmwwmmmuwmwmw&mnmn%wmw WT%mmnnmu%%m H ] TRIVISRBI/RI
(=] doddsda’das 0.0.0.,0.0.&0.LQLLL.L1.LLU..I.!.AA.IZ.L SY H e G eSS ol rHeirod S S S
g ER VI BB R R P B RS bbb detet- Bt ot IBRERLRRESSR SIBRIIAnBEEY
A SoodsSdddgrrdgNdddNdrdISaNmdASKHaWd S Bl S deSdd S Ol TS HS T
i il : i1l ; : A
" “ “ L] £l 1 1 r 1 ]
" L ERRRRERE EERRRE m :
5| Fiiiiiil SRR 2 2
|34 ) 13 i 1
g |3 S i8g izg ig il giEs iz
] i J
P FECEELE N 4259835 Jefissgisss
= O 'd% oLl =] 2 S22
< Z o< ><dr< R = =]
7 f Tt % 8 7 e v 1
. 1] [N 1] I3 * .
: HER R bt H
1 ] [ . L 1 1
’ N 1 I} 1) 1 1]
; A I . :
! -ERRR NS b :
T H t] ] ' : i ' '
a : T O imiig H ' o o138
2. HE IR S K- S taded | Pk g HERN] %y i%-a
3 4 iddads LIRS g A s i - S8 Han
= 2o8aia  uaCsd .8 I 1M g dpnad L wEEd g2 S S5 of
@ SS0M m = 0 V.ﬁ&'-m et ~bd o] (=1 = = ST
S MMz e M M E S u S < e B g o RS T
DBl f rafd OdORa< s Tum M i FE nE 2 S 5505 yREE
SSEHaESERESTes a  wEFFT RS EESEEES SE354592 8008
e EEEE R e R T P PR £ R pEuEIgSEE s,
i3 AR SN R E R ey K o2 gE S HITES O
GGG AREASEDOAESEOSEIRESNESCREMAE GLD ZE S IGEE SRR

T indicates trace.



JANUARY, 1922

VA

= it Sas Masd®

| Fobvsutithy

—

T T
. sromed
SN

o e e — Watershed
: Isohyels: - . i,

boundaries

|

SO

s

105

8

. 80

F16.73.—~Precipitation for January, 1922

0%

LNHINTTAA 8

88 "ON



1 Sue. Masi®

A Sant

N ’a - —

FEBRUARY, 1922/ P25 R0 ~ IS | ST ted b

B A W A > -

NISVI IJJISSISSEN ‘WHEL! NT: 2261 'd0' SA00TL THL

16



5 s 110

105 -

100~ T B e B

Ses

N \2\ .
ad " . > Hpdighs V™
" A - |\x~|‘u| e
i
ingdoapolis " 3 2.

z .,(1;;{
(’ g Sl s‘s‘}\-‘

S

M@;\i“\l Qe Masi® g
L par

Ludinjgton
o
AW

‘\P

A I’ ens-

o *°““‘\ o

wﬂae\sﬁc (\

-..nm;\

S

el

Fi6. 5.—Precivitation for March, 1022

1 Mo la Hedena o Hmon
8 City o 14 G‘o Grand R “_ﬂ' S ARe
. . i : o Lansing
o\ RN Y] it T
‘ . Lo/ Toledo:
T Chien 5 Y iatie o Y0
Rennty TN IOFTN oo™
- k> z | EofiWarne . s
k v e i
- w00 N 4w = I 4 7 l
N R -
Stosaph €S N h
% N\ : ,! e iyl
j 8 ba st Lfiogrille
X N Ve o LeX
] ) S . . L
i 1 .5 z - ‘k ~d )/ 110
3 ] ; - L5 eld 11 S il e woretty
35 i i, A A
; i —[ 2110 &
o ] ity H e
Fdre th, - 3 }
i 12 Y -
A B ey § nn o
N — ! o - T ‘\ — ]O‘ S o)
~ ) Wista 27 Aldnte -
s o/, ! o A
: 11\ 3
! < _/ i eston
= ' 9, o . : S,
: Ry ,
;. i
- H The anville
30 — i Nfege T [ A Y -
14 \ 1 oln T3 30
: 1210 8% prmdind alpdli
: e E 12 TR “\
; MARCH, 1922 DelRio N : ~ 4 — = — — —Watershed boundaries
£ : BT N Buriyood Isohyets
i NIy ] { , 7 Y 2
105 . 100 9% 90 85 80
——e R ————— —

(44

6¢.'ON . LNIINHIddNS



115

. Fia. 6.—Precipitation for. Apeil, 1922 ..

' /
MY\

: ’_l ;

AN

; g

45

Pogas,
1%
3
Sar}
40|
c"ﬂnd
35
iy i S T NN e N A '
i i 4 — i ] \\ "’“]&' 5~_’ \ g Lo
i VRO“’_:{! 5 X s i Lo Wil 7: ioghn £ £, addpta fgom
i i B Y ‘10 ~ e - NN/ \ o \\
o ’ | ; Dallas \,.\.; 177 i A Chekleston
i ' i v Shs WA i ‘
¢ — e H : € 8 Vi u :
.,?‘ bl '—,‘ EX Py, B % A ene ¥ \\ 8 7" 3 'r 61/'2/ ‘l ) o & nal
. . o Pllostiol \ { “ .
§ N i Thomasville
Jook INVRLE )N A WL BT
\ 7 Y I‘ i Y, Pesiamrole To
{ -/J hicol
= Anstin 2 Taylor o P New v : '\~a~ - -
N A . o L& S " > \ » '/ . . X . ‘
: Del Rig o R B S 4 - / o o e e ~=Watershed boundaries
’AP R_IL. 1 922, S Gekyesthn . T S i [ sORy 1S
i v L - - ; Be—— T
) 105 CoL 100 95 0 85 : 80

NISVE IdJdISSISSIN THI. NI. 426140 SAOOTA HHIL

€e



rtop
Ry tie
R

5

| JANUARY, 1927

1

e —— ~ Watershed boundaries

80 75

S W
‘}:’*"’/S/.,"“m‘/'/‘s

Isohyets. .

R A0 W '

108 -

85

| N

¥16. 7.~Precipitation for January, 1927

¥c

ON- LNEINHIdINS

R 40



F——12—6670L

115 - 110

105° *

100 95

85

-~ —— 5 °
= Swirec,
Ve 5 ~ 8. lo
i
R S
Devils Lake
-~ °0. 5
Mileg -y 73
I
u\,,, Peand Ganht See. D Aarie
.
A +- -
_i o Pierre
i id City 3
!_._ Tort Huon
: Y ki
,. s -3 G?“‘,,,.,.mg ,-\ -
) q < Dowoit ~ "S
o€ _—f Toledo _}g i
e 2= N /
-l _Jo - ws! 2
! — D) { e \
l’ } | EpftWafns —_—J 40
5 ° ) i —]
Grang ! 2 Li TN T y ! 23 Ty )
J Lincoln \ dianas G = Rvus .- ALY b,
[ (.° N : 3 i el !
N /
! A | |
[’
! CAEA‘.. l T ('lnmc Lan ot ™ ef:}' /., \/J
. 7 Loft e !
- { .
- i Dy, 1 R
~X_._ P S o~
AN f:‘:_.} - p; vt
i ———. Z —
i 0. * >
. ‘ e N ™
35 / Sentn e’ \ D7 y
Wastill :/ ?
; Alby, ' AT 3
i ooge I _\ 7 A ‘.\
| y
i AV ST N
i B \ ham!
} o 1 (-3 Adapta Any
1
) ™ \
i ’ \ eston
f I .
B A\E‘*»’ TR Elpagd T~ ° © a5
Thopasville
30 jutbmianNE VAV TP Y
ola J 30
Y a1acl
i e e e e e Wartershed boundaries
] FEBRUARY, 1927. Isohyets »
A W | T~ AN 21
_ 105 85 80
———————

Fi6. 8.~ Precipltation for February, 1937

NISVE IdJISSISSIN HHI NI 2261 4O SAOOTA HHL

1414



MARCH, 1927

T =Y

1

nilu}! —
!

> 1 ot
" ¥ uene

e s e o Wotershed boundaries
—— [sohyels

T ~ N

by

105

AT o

¥1a. 9.~Precipitation for March, 1927

9%

62 ‘ON LNHNHTIIAS



v i SN ——2 & RN s
Nag i \( lime % ‘ et
45 lings L - rep, Marie 2 X7
. . / M ead Y Meoss T Qaniy Hre. Mar . ,
e, = ) R e\t FY -
y Fag — \ | T=~— s'TMQ‘w-‘"L ST \ X
— 1 it a
| BN Fd! T T
f !
i {
!_ i 4 /; -
! st
® Pooag .t F3 ° Hu o
9%1]-'-0 3‘
J Laxger {
s 63 ¢ (e
3 ‘ 5 - Yr 'QS\,!:.
N { >
sk N N 7
Akt 1 o1 — . Nedh i yd- ok
40 b, =
| - W Flatte Oxy 1 l\
l’ /‘oﬁr ; ~5} }4_~
N i . i 3
Gran ! - Lincol b
1 o i —
{ Ji N ,
.’ \\ ute
Cay, ueblo e,
/ 05 l'\
MON b nu?n >
] iy L
i =T
! {
i LS =
15 _I! Sentn per’, :
!
,i N Albug i
1 ~ l’ 0s ,\
! [SAN
,!/ P ~
i
-’ Il
!
- - _'_ I~ = EI‘PM, 5 e
3
30 TN o
ala 30
i} ‘e Dol Rip N o e e i e Watershed boundaries
e { ]
105 95 R 90 85 80
l st ————————————— saim—r—sam— e m—————————— R —

F1G. 10.—~Precipitation for April, 1627

-NISVd IJJISSISSIN THL NI 4261 40 SAOO0TAd HHL

Le



28 ' ‘ SUPPLEMENT NO. 29

The December rains were especially heavy over Ken-
tucky and Tennessee, averaging 9.25 inches over the
drainage basin of the Cumberland River and somewhat
less over the Tennessee Basin. The result was the great~
est flood of record in the Cumberland River, a nearly
great flood in the Tennessee and Green Rivers, and a
decided rise in the Ohio River with stages from 4 to 6

feet above the flood stages below the mouth of Green’

River, the crest passing Cairo, Ill., on January 7, 1927.
There had also been abnormal rains during the last two
weeks of December over Mississippi and Arkansas, but

not over Louisiana, so that, with no support below Cairo, -

excegt moderately from the White and Ouachita Rivers,
the flood finally passed New Orleans between January 24

and 27 without having exceeded the actual flood stages -
below Arkansas City, Ark., except and slightly only, at

Vicksburg, Miss. :

After the end of December there were no rains of much
consequence until the third and fourth weeks of January
when there was a moderate to heavy fall over the ©hio
Valley, the rains being accompanied by high temperatures
that also brought out the water from thé accumulated
snows. At Pittsburgh, Pa., there was a flood crest of
29.7 feet on January 23, and at Cincinnati, Ohio, one of
59.1 feet on January 25. This flood received consider-
able support from the northern tributaries, but not so

much from the southern ones, and the crest of 48.9 feet -

at Cairo on February 6 and 7 was exactly the same as

that of January 7, while the crest of 44.2 feet at Paducah,

Ky., was 2.6 feet lower than that of January 6. Below

Cairo there was a considerable measure of support

received from the Arkansas, lower Red, and OQuachita
Rivers, although without heavy February rains, and the

crests in the main streams, except at New Orleans, were

from 3 to 4 feet higher than during the January flood.
At New Orleans the crest was 18.8 feet, or 1.8 feet above
the flood stage, on March 1. 'This flood crest required
38 days to travel from Pittsburgh to New Orleans, while
the January crest required but 29 days. The season was
advancing, and between the two rises there was sufficient
rain to hold the water at the comparatively high stages
that are normal to the winter season in the lower Missis-
sippi River. = Considerable assistance was rendered in this
respect by heavy rains over the Ohio and Red Basins
during the week February 12-19. Over the Ohio Basin
there was sufficient rise to bring the river at Cairo to a
crest of 41.7 feet on March 5-6 from a low point of 38
feet on February 25. :

Up to about March 15 there had naturally been no
action in the Missouri Basin, but little in the Mississippi’

Basin above the mouth of the Ohio except in the Illinois,
and little, if any, more in the Arkansas Basin, while the
Ohio between crests was holding at quite high stage, as
were also the Yazoo, Ouachita, and Red, including the
Atchafalaya which at Melville, La., had not been below
35 feet since January 19. During the last half of March
rain much in excess of the normal amount fell over the
Mississippi Basin between the mouth of the Des Moines
and the mouth of the Ohio, and during the last week over
the Missouri Basin below Omaha, Nebr., especially over
the Kansas and Osage subbasins. There was also a

14-day period of heavy rains over the Ohio Basin from

March 12-25, heaviest over western Kentucky, western
Tennessee, southern Indiana and Illinois; a seven day
period, March 12~18, over the lower Mississippi Basin,
and fair rains during the last half of the month over the
Arkansas and Red Basins. The rivers were too high to

be materially influenced by the March 12-18 rains, but

those of the following week supplied the necessary stimu-

-How much higher will be discussed later.

lus, and a general rise set in below the mouth of the
Missouri River. The Osage River was also in flood for
a few days of the fourth week of the month. Owing to
irregular rainfall distribution, the rise in the Ohio River
was not a harmonious one above the mouth of Green
River, but the Green and lower Tennessee were both in
good flood, and the flood stages were once more passed
below the mouth of Green River, the crests occurring
nearly at the same time throughout this reach of the
river. At Cairo the crest stage of 52.8 feet on March 25
apparently received some assistance from the upper
Mississippi River, as St. Louis reported a crest of 27.3
feet on March 21-22. This rise did not extend down the
Mississippi River much below Helena, Ark., where there
was a crest of 51 feet on April 1-2. However, from the
mouth of the- Arkansas southward the river had been
rising  steadily, beginning with March 11 at Arkansas
City, and -the rise from above was too small to affect it
other than perhaps to increase the rate of rise somewhat
and to prolong the flood wave. <
The month of April showed a general excess of rain
over the entire drainage area, the major portion occurring
during the first three weeks. Over the upper Mississippi
Basin the excess was not large, but over the Missouri
Basin it was quite pronounced, especially during the
week April 9-15.  Below the mouth of the Ohio the rains
were heaviest during the 14 days April 9-22, with very
heavy falls over the Arkansas Basin. Over the Red
Basin the heaviest fall occurred during the. week April
9-15, and a week later over the lower Mississippi Basin.
As these rains fell, it became apparent that the real flood
was yet to come and that it would certainly prove to be

" the greatest of all floods from Cairo southward.

For the sake of comparison, the monthly precipita-

" tion January to April, 1922, is presented in Figures 3

to 6, inclusive. The precipitation January to April,
1927, follows in Figures 7 to 10, inclusive.

While the Ohio River above the mouth of the Green
did not again go'into flood, there was a decided rise, the
QGreen and Wabash Rivers were well above the flood
stages, the upper Mississippi below the mouth of the
Des Moines was in moderate flood, with another and
greater one to follow, the Missouri from Kansas City,
Mo., eastward was high, the St. Francis, Black and White
were in marked flood, and the Arkansas finally in great
flood, the greatest since 1833. Farther down and a little
later the Ouachita, Black, and lower Red Rivers were
well above flood stage and still rising at the end of April.
The resulting stages are a matter of record elsewhere in
this report, and only the occurrence of the great crevasses
in Arkansas and Mississippi and Louisiana prevented still
higher stages from the mouth of the Arkansas southward.
It should be
stated that the rise at New Orleans was brought to a
summary conclusion on April 25 through the dynamit-
ing of the levee at Caernarvon, 14 miles below, and within
the two weeks following the river fell 0.5 foot, after which
there was a final crest of 20.7 feet on May 15. This
latter crest began at Vicksburg on May 4, when' the flow
of water from the Mounds Landing, Miss., crevasse
through the Yazoo Basin was at its peak, and was simply
a delayed rise that would have been still greater had the
levees above remained intact. o ; Co

During the months of May, June, and July there was a
very slow but general recession that was interrupted,
however, by more heavy rains early in May over the
Missouri and upper Mississippi Basins that again raised
the Mississippi above the flood stage from Hannibal to
Cairo and materially checked the fall below. There was
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a more decided rise in June with the Ohio as a further
contributing factor, with the result that stages from 4 to
5 feet above the flood stage were experienced from Cairo,
I, to Helena, Ark., and somewhat less from Vicksburg
to Natchez, Miss. These latter rises, while not very
great, were most unfortunate in that they reoverflowed
much land from which the earlier flood had receded and
on which crops had again been planted. The latest
flood stage recorded was at Baton Rouge, La., where the
river did not pass below the flood stage until July 14,
while the last overflow water did not pass into the Gulf
of Mexico until some time after August 1, 1927. This
was over extreme southern Louisiana.

Table 7 shows the number of days the rivers were
above flood stages during the flood of 1927. '

TaBLE 7.—~Number of days rivers were above flood stages during
spring floods of 1927

! Duratlon and dates

! Flood i
stage (Num- ’I‘otali
days ;

River Station

Dates

Pittsburgh, Pa__.__...__.
Zanesvilig, Ohio.. .
Cincinnati, Ohio._ .
Frankfort, Ky...... -{ Kentucky......... [ 31
Loulsville, Ky..._.._..._. Ohio

Ohio._............ ‘ 25 |

. Jan. 22-Feh. 12,
i Mar. 13-Apr. 6.
47 !

| Jan, 23~-Feb. 0,

! Feb, 26-Mar, 5.

. | Mar. 20-Apr. 6.
4.

Jan. 23-Feb. 18,

Mar. 19~Apr, 28.

May 22-June 12.

Dee. 22, 1826-Jan.
9, 1927,

Mar. 13-17.

Dec. .26, 1926-Jan,
11, 1927,

Mar, 14-21,
Apr. 1518,

Paducabh, Ky........_.._. i 11 Jan. 1-11,
Do....... d

90

8 f
12 Apr. 13-24.
37
12 Jan, 1-12.
13 Feb. 1-13,
50 Mar. 17-May 5.
13 June 2-14.

Apr. 20-24.

| Mar, 31-Apr. 28.
May 20-21.
May 25~June 9.

Dec. 1-31, 1925,
Fab. 4-July 8.

Mar. 21-24.

Apr. 2-May 4.
ay 10-13.

May 25-June 18,

May 14-16.
4 | Apr. 19-22,

%

Keokuk, Iowa..
Hannibal, Mo..
D

- Mississippi......_. 14 5

..do..

Omaghs, Nebr_ ... _ ...
Kansas City, Mo..

Apr. 2-5.
Apr. 10-24.
June 4-6.

Mar. 20-27.
Apr. 1-8,

. Apr. 11-29,
I Jung 24-25.

37
tApr. 12-28, -
1 ay 10.
; June 5-7.

A
| Apr.d-7,

.l May 11.
‘1 Juae 4-11.
a2l

TasLs 7.—Number of days rivers were above flood stages during
spring floods of 1927—Continued

Durstion and dates
ey . Flood '
Station River stage |Nuin- Total
ber of . davs Dates
days | 98Y
Cape Girardeau, Mo.._._. Mississippl ....... 30 7| Mar. 22-28,
Dooe do 35 : Apr. 2-May 6.
. 6 May 10-15.
" May 26-June 20.
7
Jan. 1-13.
Feb. 1-16.
Mar. 17-May 16.
Juno 1-18,
108
Jan. 5-16.
Feb. 5-20.
Mar. 19-May 19.
June 6-22.
107
Feb. 1~20.
o Apr. -June 18.
Jan. 8-18,
Feb. 7-24.
Mar. 20-May 23.
June 8-25.
111
Mar. 20-22.
Apr. 2-5.
Apr. 9-27.
2 May 8-10.
Fort Smith, Ark._.......| Arkansas.......... 22 17 17 | Apr. 12-28.
Little Rock, Ark do.... 16 16  Apr. 16-30.
Pine Bluff, Ark..__.__._. 10 18 | Apr. 15~May 3.
K 25 Jan. 21-Feb.14.
104 Mar. 18-June 289.
128
14 Jan. 31~Fob. 13,
a7 a Apr. 16-May 12.
7 Jan. 14-20.
24 Feb. 6~Mar. 1.
&0 2 Mar, 22-May 10.
R1
21 Fob. 8-28.
48 o Mar. 24-May 10.
Greenwood, Miss......._. Yaz00. .coaan.n.. 36 1 11 | Dee. 371, 1026-Jan.
10, 27.
Yazoo City, Miss...._._.{..... [ (o IO, 25 ( 1851 185 | Jun. 0-July i2.
Vicksburg, Miss_.._...... - Mississippi....-... 45 10 Jan. 16-25.
Do do..o.fo.... 158 166 Feb. 6-July 11.
149 | 149 | Feb. 12-July 10.
29 29 | Apr. 20-May 18.
10 Dec. 24, 1926-Jan,
2, 27.
0 Jan. 25-Fceb, 2,
8 Mar. 10-17.
15 2 Apr. 16-30.
Monrog, La_........__... [s L T 40 90 00 | Mar. 20-June 17.
Baton Kougo, La... issippi_.-.....| 35] 153 | 153 | Feb. 12-July 14,
Donaldsonville, L. fo.-o... . 28 { 147 [ 147 | Feb 12-July 8.
New Orleans, La._. do._.......__. 171 120} 120 | Feb. 13-June 12.
Moelville, La......_. Atchafalaya.. . 37 120 | 120 Feb. 14-June 13.
Morgan City, La__...._.. doe e b 31 31 | May 26-June 25.

Analysis of rainfall—In order to present the rainfall
data with greater precision than can be accomplished by
the ordinary systems of averages, recourse was had to
the general plan adopted in 1922, and a description there-
of is as follows: The rainfall for each drainage basin was
computed according to a method suggested by Prof. C. F.
Marvin. The method follows: Monthly data for a large
number of stations were charted and isohyetal lines care-
fully drawn. These lines were then traced upon sheets
of cross-section paper together with the outlines of the
six drainage aroas.

The isohyets divide the drainage basins into various
irregular, smnall subareas, over which the precipitation
may be assumed to be uniform and of an amount repre-
sented by the mean between the two adjacent isohyetals.
Therefore the number of squares in each subarea was
counted. This number was then multiplied by the
average precipitation for the subarea in question and
the product divided by the sum of the counts for all the
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subareas, which latter, of course, is the number of squares
in the whole drainage basin being studied. Finally, the
sum of the quotients found in the above manner gives the
depth of precipitation, which, spread uniformly over the
whole basin, would represent the same amount of water
as fell in the irregularly distributed precipitation.

In MonTELY WEATHER REVIEW SuppPLEMENT No. 22
the entire drainage area of 1,250,900 square miles was
not used, the extreme upper Arkansas, the upper Missouri,
and the extreme upper Ii/ﬁssissippi Valleys having been
eliminated for the reason that their precipitation in
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winter and spring being small and mostly in the form of
snow, usually contributed little or nothing to flood con-
ditions. About 30 per cent of the total area was thus
eliminated, but owing to the substantial amounts of
precipitation over these upper areas in 1927 it became
necessary to compute the depth of water over the entire
area, and equally necessary for purposes of proper com-
parison to recompute on the same basis the data for 1882,
1903, 1912, 1913, and 1922. The results of the compu-
tations are as given in Table 8, and with them are also
the departures from the normal values.

TaBLE 8.—Precipitation for siz floods in terms of inches of water over entire drainage area, and normal deparfures for same

{Dapartures plus when without sign]

1882 | 1903
|
Subarea ?;;L’;’;ﬁe January February March Total l January l February March Total
miles) |
] ]
Depar- Depar- Depar- Depar- Depar- Depar- Depar- Depar-
Amount = ne Amoum.l ture |AmmOUNt. Tl Amount ture Amount, ture ,Amount ture Amount| ™ tre Amount ture
H i —_———
Upper Mississippl...... 187, 850 0.17 [ ~0.04 0.49 : 0.29 0.44 0.14 1.10 0.39 0.10 ' —0.11 0.2¢ 0.04 0.33 0.03 0.67: —0.04
Missouri 528,850 0.20 | ~0.10 0.556 1 0.22 0.44 | —~0.06 1.19 0.08 0.23 '~0.07 0. 53 0.20 0.47 | —0.02 1.23 0.11
110 T, 0.94 0.29 0.921 0.38 0.73 0.02 2.58 Q.70 0.33 -0.32 0.86 0.33 0.59 | —~0.12 1,787 —0.11
Arkansas-White. . 0.24 0.03 0.47 ) 0.25 0.31 | —0.01 1.02 0.27 - 0.11 =0.10 0.50 0.28 0.27 | —~0.05 0.88 0.13
6d ..o 0.35 0.17 0.26! 0.12 0.20 { —0.03 0.84 0.26 ; 0.13 -0.05 0.41 0.24 0.26 0.03 0.80 0.22
Lower Mississippi.-. 0.37 0.18 0.3, 0.12 0.26 0.04 0. 94 0.32 0.17 . ~0.04 I 0.33 0.14 0.25 0.03 0.75 0.13
Total , 2.27| 0.5 3.03| 1.30( 23| 0.10 7.ss| 2.00 | 1.07. -o.esl 2.87 ; 1.23| 217{~0.10{ 6.1 0.44
1912 1913
Subaroca Izggg’;‘r%" February March April Total January February March Total
miies) I |
Depar- Depar- Depar. Depar- Depar- Dopar- Depat- Depar-
Amount| “ e Amouutl ture |Amount| Ut Amount| Ty Amount| ™, r 0 Amount! = Amountl ture Amount ture
|
Uppoer Mississippi-..__. 187, 0.16 | —0.04 0.30 | 0.00 0. 50 0.08 0. 96 0.04 0.24 0.03 0.2 0.00 0.48 l 0.18 0.92 0.21
Missouri 528, 850 0.45 0.12 0.87 ‘ 0.38 1.12 0.27 2.44 0.77 0.35 0.05 0.44 0.11 0.68 , 0.19 1.47 0.35
10icicevncmmaann 203, 900 0.37 ) ~0.16 0.83 0.13 0.83 0.21 2.03 0.18 0.98 0.33 0.371 —0.18 0.58 ~—0.13 1.93 0.04
Arkansas-White 186, 000 G.31 0.0% 0.43 0.1 0.50 0.05 1.24 0.25 0.31 0.10 0.24 0.02 0.23 | ~0.09 0.78 0.03
(7o R , 000 0.13 | ~0.04 0.35 0.12 0.20 1 —0.02 0.77 0,06 0.22 0.04 0.20 0.03 0.15| —0.08 0.57 | —0.01
Lower Mississippl...... t 54, 300 0.12 | —0.07 0.34 0.12 0.34 0.12 0.80 0.17 0.34 0.13 0.21 0.02 0.22 0.00 0.77 0.15
Tota) ceeecenoas ' 1,250, 900 1.5 I —-0.10 3.12, 0.86 , 8.58 0.71 8.4 1.47 2.44 0.68 1.68 0.021 2.34 I 0.07 6.44 0.77
1922 1927 1927 total,
Dec. 18-31,| including
1926 Dec. 18-31,
Drainage January | February-| March April Total January | February March April Total
Subarea (SQ?m;e - S
miles 2 2 g 2 e g g g 2 2 £
el 52l §lel 8lel5lel8lols|eidje|l 3l slegl 2122313
ElE|8|E|E S |8 € |E|5 |82 |E|5 5|3 |85 |81 |85 %)%
el slegidle|&lelajgl &gl &g &|elajg|&(8(&a|glafga
8 & £ & g o g & g8 o g [ g & =1 @ g & g M g [ 8 @
< [ A <l Q<A< {iAldsin|<|QR |<] A < | A <l Aal<]A < | A |4l A
187,850 0.16/—0.05 0.31] 0.11] 0.850 0.05/ 0.53| 0.11] 1.35( 0.22( 0.15(—0.06| Q. 15(~0.05 0.40/ 0.10{ 0.64| 0.22f .34/ 0.2} 0.08!—0. 01} 1,421 0.20
528, 850| 0.20|—0.01/ 0.44| 0.11] 0.80| 0.30] 1.48) 0.63] 3.10! 1.12| 0.25/—0.05] 0.28{—0.05 0.63| 0.14| 1.59) 0.74| 2.75| 0.78 0.07}—0.07| 2.82 0.71
203, 000| 0. 44(~0.21{ 0.41{—0. 12{ 0.92] 0.21] 0.66{ 0.04] 2.43—0.08; 0.67( 0.02 0.54} 0.01f 0.82| 0.1} 0.95 0.33 2.98] 0.47] 0.70; 0.43) 3.68] 0.90
186,000 0.18|—0.03! 0.21}—0.01} 0.60] 0.28 0.62| 0.17| 1.61| 0.41} 0.30{ 0.09 0.16/—0.06, 0.481 0.16 0.60| 0.24| 1.63{ 0.43] 0.22:—0.1)| 1.85f 0.32
90,000] 0.16{ 0.0t 0.22/ 0.05 0.40] 0.17: 0.36/ 0.05/ 1.17| 0.28) 0.17]—0. 01| 0.17) 0.00] 0.28] 0.06 0.42] 0.11 1,05 O.16 0.25]—0.15 1.30; 0.01
! 54,300| 0.19|—0.02! 0.21) 0.02| 0.36{ O0.14; 0.16/—0.06! 0.92| 0.08 0. 16|—0. 05| 0.18|—0.01} 0.37] 0.15} 0.33 0.11‘ 104 0.20{ O 27i—0‘ 17| 1.31} 0.08
Totaleceemneuoeens 1,250, 800 1.45-0.31) 1.80) 0.16) 3.52 124 381 0.0410.58 2.03| 1.70/-0.06) 1.48 0. 16 2.99| 0.7 62 1 75i10.79 2.25 1.50;— ﬂlzas 2.7
! i

The time of occurrence and the spatial distribution
of the precipitation govern the magnitude of the spring
floods of the central and lower Mississippi River and
its tributaries. Hitherto it has been considered an
indisputable fact, and the previous records certainly
sustain this conviction, that there can be no great flood
in the Mississippi River below Cairo unless it should be
preceded by a great and general Ohio River flood. But
the flood of 1927 has apparently shattered this conviction
so far as the section from the mouth of the Arkansas
River southward is concerned. In the absence of definite

figures the estimated discharge of the Arkansas and
White Rivers, had the levees remained intact, certainly
lend tentative support to this conclusion, and the primary
reason therefor goes back to the almost saturated soil
that had not been afforded an opportunity to dispose
of the excess water received from the rains of the autumn
of 1926.

The inclusion of the entire drainage area in Table
8 did not cause any material change in the relative
order of flood magnitude as given in Table 10, MoNTHLY
WeateER REVIEW SuppLEMENT No. 22 (loc. cit.). The
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flood of 1912 apparently displaced that of 1882 by a
margin of 0.56 inch of water over the entire basin. Other-
wise the order would be the same, but of course with
the flood of 1927 at the head. There can be no proper
comparison between the floods of 1882 and 1912 from
Cairo southward, as in 1882 the general levee system
was virtually in its infancy, while in 1912 it was ap-
proaching completion. However, the excess precipita-
tion over the upper Mississippi and Missouri Basins
easily decides the question of magnitude. In both
floods the Ohio Basin was as usual, the decisive factor,
but in 1882, when the flood was an early one, the pre-
cipitation was not unusual above Cairo, while in 1912
it was considerably over the normal amount from the
extreme lower Missouri Basin eastward over the adja-
cent Mississippi Basin. Below Cairo conditions were
much the same during both years, although of course
the 1912 stages were higher.

When we come to compare the floods of 1922 and 1927,
Table 8 does not disclose any significant differences,
the totals being 10.58 inches for 1922 and 10.79 inches
for 1927, excluding from the latter 1.59 inches that fell
during the last two weeks of December, 1926. This
1.59 inches, of which nearly one-half came from the
Ohio drainage, accounts for much of the superiority
of the flood of 1927, although the torrential rains of
April over the lower Arkansas Valley played an equally
important part.

It therefore appears that, measured by the comparative
depths of water precipitated over the entire drainage
basin of the Mississippi River, the relative order of
magnitude of six of the great floods of the last 45 years
will be as follows: 1927, 1922, 1912, 1882, 1913, and
1903. But it must be remembered that precipitation
figures are not the only important governing factors in
flood causation. The spatial distribution of the pre-
cipitation and its amount in point of time are at least
of equal importance.

Run-off —In SuppLeEMENT No. 22 (loc. cit.) (The Spring
Floods of 1922), pages 7 and 8, there were exhibited
the rainfall (uniform cover) and the total discharge over
the abridged drainage area described on pages 8 and 9.
The discharge figures were based upon the average ratio
of discharge-to precipitation as assumed by Humphrevs
and Abbott and by Greenleaf and were as follows:

31
Ratio of discharge to precipitation
Basin: Ratio
L) 41 o T X
Upper Mississippi
Missouri__ ... ..o____
Arkansas. - - - oo ano

Entire basin. _ . . e

In Bulletin E, Floods of the Mississippi River, Weather
Bureau, 1897, Morrill computed the normal annual dis-
charge of the entire Mississippi Basin to be 785,190,000,
000 cubic yards, using as a basis certain deductions made
by Humphreys and Abbott.! In 1926 and 1927, Messrs.
M. W. Hayes and W.J. Moxom, of the St. Louis Weather
Bureau Office, computed the normal annual precipita-
tion of the basin in terms of the weighted monthly means
of the individual subbasins multiplied by the ratios
between the subbasin areas and the area of the entire
basin. They found the normsal annual precipitation to
be 30.11 inches. Using 0.25 as the ratio of discharge to
precipitation we obtain as the present total annual dis-
ch&rgée 810,174,940,640 cubic yards, which differs from
the figures obtained by Morrll by only 3 per cent, a
remarkable agreement when we take into consideration
the limited data available during the last century.

No discharge figures for 1927 are available, and there-
fore the above procedure was followed except that on
account of the important part played in 1927 by the
Missouri and upper Mississippi Valleys the entire drain-
a§e area was used, and the discharge data for the floods
of 1882, 1903, 1912, 1913, and 1922 recomputed on that
basis. While the results, of course, are only the product
of average conditions, they may nevertheless afford some
comparative idea of the amount of water that actually
entered the streams at some point or other. Attention is
invited to the fact that much of the winter precipitation
over that portion of the drainage basin of the Mississippi
River above the mouth of the Missouri and that of the
Missouri River above the mouth of the Platte is in the
form of snow of which very little is contributed to the
actual run-off. Therefore, the winter figures for the dis-
tricts mentioned are probably in excess to a fair amount.
Data for the six floods are given in Table 9 following:

Consus.

TABLE 9.—Approzimate discharge, for siz floods, in millions of cubic yards

t Section on Hydrology in Report on the Water Power of the Mississippi River, Tenth

1882 1003 1012 1913
Subares J Feb, ' Ji Feb Feb: T 3 Fob!
anu- ebru- anu- ebru- ebru- anu- ooru-
ary ary ‘March Total ary ary March | Total ary March | April | Total ary ary Marchl Total
|
: I
H
14,767 | 13,260 | 33,150 | 3,014 | 7,232 | ©,045 | 20,101 | 4,822 | 9,041 | 16,068 | 28,931 | 7,233 | 6,027 | 14,465 | 27,725
8870 | 7,104 | 10,212 | 3,713 | 8,556 | 7,688 | 10,857 | 7,205 | 14,046 | 18,082 | 30,303 | 5651 | 7,103 | 10,078 | 23,732
20,706 | 23,570 | 83,627 | 10,655 | 27,768 | 10,051 | 57,474 | 11,047 | 26,800 | 26,800 | 65 547 | 31,643 | 11,047 | 18,727 | 62,317
8,004 | 5,338 | 17,565 | 1,804 | 8610 | 4,650 [ 18,154 | 5338 | 7,405 | 8,610 | 21,353 | 5,338 | 4,133 | 3,061 | 13,432
6, 867 4,736 | 10, 890 3,078 9, 708 6,150 | 18,9042 3,078 8, 287 6,867 | 18,232 5, 209 4,736 } 3,552 13,407
| 17,350 | 14,651 | 52,600 | 9,514 | 18,400 | 13,002 | 41,075 | 6,717 | 19,020 | 10,020 | 44,775 | 18,020 | 11,753 | 12,312 . 43,004
TOLAL e ememeeeeeceeccamemememenenan 71,831 | 85, 063 | 68, 559 (226, 053 | 31,868 | 80,343 | 61,382 [173, 503 I 39,167 | 84, 608 I 94,450 [218,231 | 74, 103 l 45, 600 | 63, 995 i 183, 797
1 H

1922 1927 Total,
Dec. 18- | including
Subares 31, 1026 |Dec. 18 to
January | February| March Aprl} Total | January | February] March April Total 31, 1926
Upper Mississippl 4,822 | 90,342] 10,648 | 15072| 40,684 4,520 4,520 | 12,055 19,287 | 40,382 2,411 42,793
[ERT D ,682 | 7,103 | 14,368 | 23,804 | 50,047 ] 4036 | 4,520 | 10,171 | 25660 | 44,396 1,130 | 45,528
Ohfo...oo..... 14,207 | 13238 | 20,708 | 21,310 78,461 21,633 | 17,436 | 26,477 30,674 | 96220 | 22,602 | 118,822
Arkansas-Whit 3,100| 3,616| 10,332| 10,677 | 27,725| '5168| 2,755| 8,206| 11,882 28080 3,788 | 31,857
7Y 4499 | 5209 | 0,471 | 8,524 | 27,703| 4,025 4025] 687| 9,045 24,82| 5010 30,781
Lower Mississipp! 10,634 | 11,753 | 20,148 | 8,055( 51,400 | 8,955 10,074 | 20,708 | 18469 | 88208 | 185111 73,317
0 U S, 41,044 | 50,261 | 04,573 | 89,333 | 376,110 | 48,335 | 43,330 | 84,544 | 115926 | 292,135 | 50,961 | 343,098
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The figures in the above table although of course only
close approximations show clearly the supremacy of the
floods of 1927 and 1922 above all others, as well asthe
outstanding supremacy of the flood of 1927. Moreover
the great excess discharge in April, 1927, affords a suffi-
cient explanation of the mcreased magnitude of the flood
of 1927. It is noted also that the greater portion of the
excess of 1927 came from the Ohio and lower Missis-
sippi drainage, especially the Ohio. It also appears fur-
ther that the total discharge for January and February
for the two floods, 1922 and 1927, did not differ materially,
March and April, 1927, virtually supplying the entire
excess over 1922. ‘

The total volume of water supplied by the rain in
1927 was 244.4 cubic miles for the period from December
18,1926, to April 30, 1927, and 213 cubic miles for the
period from January 1 to April 30, 1927. The total
discharge for 1927 computed on a basis of 27 per cent of
the water over the area was 66 cubic miles for the long

eriod, and on a basis of 26 per cent, 55.4 cubic miles
or the short period. The total movement of water of
the Gulf Stream through the Straits of Florida in one
day of 24 hours is 240.7 cubic miles,' or 3.7 cubic miles
less than that that fell in the form of rain over the drain-
age basin of the Mississippi River from December 18,
1926, to April 30, 1927.

Probability of greater floods.—What would have been
the actual crest stages in 1927 from Paducah to New
New Orleans had all levees remained intact and the
amount and distribution of precipitation been the same?
This question does not appear to be difficult to answer
within reasonable limits of correctness for the section
between Cairo and Helena, but below Helena there must
be a certain measure of speculation owing to the iffi-
culty of accurate determination as to the volume of
water diverted through the crevasses from the main
channels. This is particularly true for Arkansas City,
Ark., for it is believed that the discharge data computed
by the United States Engineer Corps will show the

reatest run-off ever recorded in the lower Arkansas and
ower White Rivers. The flood crest in the lower Ar-
kansas as measured by the gage heights at Little Rock
was only 1.6 feet lower than that of June, 1833, at which
time there could not have been any levees of consequence,
leaving the fair inference that the discharge at Arkansas
City would have been greater in 1927 had the levees held.
The situation at Arkansas City was further complicated
by the great crevasse at Mounds Landing, Miss., almost
directly opposite ArkansasCity. This crevasse occurred
almost simultancously with the maximum stage of 60.5
feet at Arkansas City on the morning of April 21.

Table 10 below gives for Paducah, Ky., and Cairo,
111, on the Ohio River and various places on the Missis-
sippi River from St. Louis to New Orleans the estimated
stages that would have been reached in 1927, had all
levees remained intact, and without intervening heavy
rains other than those that occurred after the crest -had
passed Cairo. The table also gives the estimated great-
est possible stages that could occur in the future under
the most favorable conditions of flood causation. Before
this table was prepared the opinions of the officials in

charge of some of the Weather Bureau stations within

the district were invited, and due regard was had to these.
It is admitted that the normal progressof méteorological
conditions across the country makes the occurrence of
such a superflood very remote, yet it is not absolutely
beyond the limits of possibility. '

1 Findlay, Alex. Geo., Ocesn Meteqrology, 1887. Page 67.

TaBLE 10.—Possible crest stages during flood of 1927 with all levees
indact; also estimated stages of maximum flood that could occur

|
Maxi- i Maxi-
Possible | Possible
Station 1927 p{)‘;;‘i'gla i Station 1027 pg;gi‘{)’lo
)
stages stages stages stages
Paducab, Ky....... 48.0 | 65.0-65.5 | Arkansas City, Ark.| 68.5-09.0 | 72.5-73.0
Cairo, 1. 102200 57.7-58.0 | 65.5-66.0 | Groenville, Mfss...| 61.5-62.0 | 65.5-66.0
St. Louis, Mo...... . 36.1 | 45.446.4 | Lake Providence,
Cape Girardeau, D 7 59.0-50.5 | 63.0-63. 5
. C 41.5 | 51.4-52.4 |. Vicksburg, Miss_...| 64.56-65.0 | 68.5-69.0
New Madrid, Mo..} 45.0~45.3 | 51.0-51.5 | Natchez, Miss_..... 64. 5-65.0 | 68.5-69.0
Cottonwood f’olnt., i Baton Rouge, La.__| 54.5-55.0 | 58.5-50.0
MO..oaeeciaeaes 43.0-43.3 | 46.547.0 | Donaldsonville, La.| 44.5-45.0 ; 48.549.0
Momphis, Toon....| 47.2-47.5 | 54.5-55.0 | New Orleans, La...| 27.2-27.7 | 29.6-30.0
Helena, Ark........ 58.2-58.5 | 66.0-66.5 | ! '
. 1

As the problem is one of much importance in connec-
tion with the sub]iect of future flood control, we will now
discuss at some length the reasoning that led to the

evolution of the figures given in Table 10.
STAGES FOR 1927

Cairo, Ill.—The actual crest stage was 56.4 on April
20. The crevasse at Dorena, Mo., 30 miles below Cairo,
occurred at 4 a. m. April 16, and after that time the river
at Cairo rose only 0.7 foot, notwithstanding the fact that
the Mississippi at St. Louis was rising steadily and contin-
ued to do so for nearly a week after. The Ohio at Paducah
also continued to rise for a few days after the crevasse.
The rises at St. Louis and Paducah after the Dorena
crovasse were about 2 feet and 0.9 foot, respectively, with
an increase of only 0.7 foot on the Cairo gage. Itisappar-
ent then, if the Dorena crevasse had not occurred, the
crest stage at Cairo would have been 57.7 to 58 feet about
but not after the end of April. With a flood in the upper
Ohio equal to that of 1913 the crest at Cairo would
probably have been approximately 62 feet.

Paducah, Ky.—As the stages at Paducah under exist-
ing conditions were partly due to backwater from the
mouth of the river, some of the additional rise allowed
for Cairo would be reflected on the Paducah gage, and,
allowing for a difference of about 9.5 feet between
Paducah and Cairo with a one-day interval, the highest
stage at Paducah would have been very close to 48 feet.
The actusal crest was 47.2 feet on April 18. .

St. Louis, Mo.—There is nothing to indicate that
there would have been any change in the crest at St.
Louis, except possibly two or three-tenths of a foot. The

_actual crest was 36.1 feet on April 26, six days after the

crest occurred at Cairo.

Cape Girardeau, Mo.—Damming effect from Cairo is
also pronounced at Cape Girardeau, and this combined
with the additional rise of 2 feet coming from St. Louis
would have added about 1.5 feet to the recorded crest of
40 feet on April 20, making a probable crest of 41.5 feet.

New Madrid, Mo., Cottonwood Point, Mo., and Mem-
phis, Tenn.—For these places the problem becomes the
much simpler one of applying the normal differences

between them and the estimated crest for Cairo. Doing
this we would have—

New Madrid Cottonwood Point Memphis

Galro Difl DIt Difl
or- er- oer-

ance Crest ence Crest ance Crest

Feet Feet Feel . Feet Feet Feet
57.7-68 08t - ceeiemoo- Z12.7| 45-45.3| —14.7] 43-43.3 | —10,5 | 47.247.5
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Helena, Ark.—Here  the problem is complicated
through the influence of the stages at Arkansas City,
Ark., upon those at Helena. In 1927 the stage at
Arkansas City would have been so high that it would
have exercised a slight damming effect and increased
the stage at Helena accordingly. Making due allowance
of about 0.5 foot for this, the Helena crest, based upon
Cairo, would have been from 58.2 to 58.5 feet.

Arkansas City, Ark~—The situation here was a very
complex one on account of the enormous volume of
water from the Arkansas and White Rivers and  the
great crevasses along those rivers and at Mounds Land-
ing, Miss., almost directly opsosite Arkansas. City.
With Cairo at 56.4 feet on April 20, the crest stage at
Arkansas City without crevasses and without abnormal
increment from the Arkansas and White Rivers would
have been approximately 60.5 feet about the end -of
April, whereas this stage was reached on April 21, the
excess coming from the Arkansas and White waters.
Without this great excess from the Arkansas Basin
the stage on April 21 would have been between 57.6 -and
58 feet instead of 60.5 feet. Therefore the probable
crest at Arkansas City in 1927 with levees intact would
have been 57.5 to 58+4 additional rise to come from
Cairo plus about 7 from the Arkansas and White, or
about 68.5 to 69 feet. Incidentally the crest stage at
Little Rock would have been higher than the 33 feet
reached on April 20, and the lower White would also
have been higher. - ‘ i ‘
 Greenville, Miss.—By a}l)plymg the normal difference
of about 6 feet that actually prevailed between Arkansas

- City and Greenville, and —1 foot for banking effect
at Arkansas City, we would have had for Greenville
in 1927 under the conditions assumed, 68.5 to 69 feet
for Arkansas City —7=61.5 to 62 feet. At Lake
Providence, La., the crest would have been about 2.5
feet lower than at Greenville; that is, 59 to 59.5 feet."

Vicksburg, Miss.—Applying the normal difference
of 3 feet between Arkansas City and Vicksburg, and
minus about 1 foot for banking effect at Arkansas City,
we have for Vicksburg 68.5to 69 —4=64.5 to 65 feet.

" Natchez, Miss.—Assuming Vicksburg and Natchez

crests to be approximately the same at very high stages,
we obtain-Natchez probablée crest as 64.5 to 65 feet.
"' Baton Rouge, La—With unbroken levees the normal
difference between Natchez and Baton Rouge will be
about 11 feet, but with the Red also very high, as it
was in 1927, the difference would have been reduced

“to at least 10 feet and the crest at Baton Rouge would
therefore have been 64.5 to 65—10=>54.5 to 55 feet,
. Donaldsonmlle, La.—At very high stages the difference
between Baton Rouge and Donaldsonville is ‘approxi-
mately .10 feet. Assuming these figures to be correct,
the unimpeded crest at Donaldsonville in 1927 would
have been 54.5 to 55— 10=44.5 to 45 feet.

New Orleans, La.—Forecasts of flood stages at New

rleans must always take into consideration the possible
effect of tides and wind direction and velocity. While

“these factors are of great importance at times, ‘they must

e disregarded in any computation of gage relations, and

- therefore a liberal allowance must be made as a factor of
safety. It appears that with a stage of 34 feet on the

“Donaldsonville gage, the difference between the Donald-

~Sonville and New Orleans crests will be approximately

- 14 feet, increasing gradually at the rate of 0.3 per foot as

~the Donaldsonville crests increase, so that with Donald-

Sonville at 45 feet, the difference between Donaldsonville

. @nd New Orleans (Carrollton gage), would be about 17.3

-remotely possible one.

- Missouri tributaries.

feet. - Applying  this ‘differenice we have 44.5 to 45—
17.3 =27.2 t0°27.7 feet for New Orleans. ‘These figures
for New Orleans appear to be very high, and possibly the
increase in the differenceé between T)onaldsOnville and
New Orleans -at very high stages may be a little more
than 0.3 foot for each foot of rise at Donaldsonville. .

MAXIMUM FLOOD POSSIBILITIES

Again the counsel of several officials of the Weather
Bureau was. invited, and the conclusions given below,
while they are largely speculative, represent the combined
judgment of those'in the Weather Bureau who have given
‘attention to the problem. Tet us begin again with
Paducah and Cairo. -On’ February 14, 1884, the crest .
stage of the Ohio River at Cincinnati was 71.1 feet, and
on'April 1, 1913, 69.9 feet.  The corresponding crests at
Paducah were 54.2 and 54.3, and at Cairo 52 and 54.7
feet.  The Mississippi at St. Louis was below 15 feet in
'1884 and between 21 and 25 feet in 1913, while the stages
in the tributaries of the Ohio were only moderately high
in 1884 and exceptionally high in 1913. The Ohio flood
of 1884 was largely a high temperature and snow flood
with only moderately heavy rains. It is not difficult to
conceive of heavier rains under the same conditions with
‘amaximum stage of at least 75 feet at Cincinnati. Under

.normal conditions of precipitation distribution and re-

sultant streamflow, and without high water in the Missis-
sippi River the crest-at Paducah with 75 feet at Cincin-
nati would be about 57 feet and at Cairo 57.5 feet. Add
to these 6 feet for a possible crest of 45 feet at St. Louis,
and also about 2.5 feet additional for an excess in the
Cumberland and Tennessee, not present in 1884 and 1913,
and we obtain for Paducah 57+6+2.5=65.5, and for
Cairo 57.5+6+2.5=66 feet. These calculations are
based upon the Mississippi, Cumberland, and Tennessee
Rivers contributing their tides at just the proper time to
insure the greatest: effect at Paducah and Cairo, an im-
probable occurrence, it is admitted,; but nevertheless a

St. Louis, Mo:—TFlood heights in St. Louis have been
raised since1903 by the protective works at East St. Louis,
IIl,, how much is not known exactly, but possibly as
much as 2 feet, which in 1844 would have made the flood
41.4+2+=43.4 feet on the St. Louis gage. There is no
record of a’very great flood in 1844 in the Mississippi
River as far north as Hannibal, Mo., where the highest

water of record was 22.5 feet in June, 1903, nor in the
-northern . tributaries ‘of the Missouri River within the

State of Missouri. ~ It would be fair to allow an additional
2, or possibly 3, feet against a future flood of 22.5 feet or
higher at. Hannibal, and greater floods in the northern
s. Then we would have 43.4+2 to
3=45.4 to 46.4 feet as a possible stage for St. Louis.

- Cape Girdrdeaw, New Madrid, and Cottonwood Point,
Mo., Memphis, Tenn., and Helena, Ark.—The maximum

‘possible stages given in Table 10 were determined by

-coordinate ﬁlot from Cairo, except that at Helena an
al

additional allowance of +0.5 foot was made for damming
effect from Arkansas City, Ark. : ~

Arkansas City, Ark.—Assuming a normal relation
between Cairo and Arkansas City, and Arkansas and
White River floods as great or a little greater than in

+ 1927, we obtain for the maximum flood at Arkansas City

65.5 to 66+4 for Cairo difference, 43 for additional
‘Arkansas and White River water =72.5 to 73 feet, alarm-

‘ing figures; yet they appear to be reasonable in the rather
‘fmprobable event that antecedent conditions proved to
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be most favorable. Let us remember also that a Canadian
River flood, which did not occur in 1927 could easily add

a foot or two to a lower Arkansas flood.

Greenville, Miss., Lake Providence, La., Vicksburg, and
Naichez, Mvss.—These stages were determined by coor-
dinate plot from Arkansas City, except that an additional
allowance of —1 foot was made for banking effect at
Arkansas City. ‘ -

Baton Rouge, La.—As stated before, with Red River in
very great flood, the normal difference of about 11 feet
between Natchez and Baton Rouge would be reduced
at least 1 foot, and we would therefore have as the max-
imum for Baton Rouge 68.5 to 69 —10 =58.5 to 59 feet.

Donaldsonville, La.—Applying the normal difference of
about 10 feet between Baton Rouge and Donaldsonville,
we obtain as the maximum for Baton Rouge, 58.5 to 59
—10 =48.5 to 49 feet.

" New Orleans, La.—Again a very indeterminate quan-
tity, but if we assume the original possiblility of 27.2 to
27.7 feet in 1927, or even a little lower stage, it is prob-
ably not unreasonable to place the maximum possible
stage at 29.5 to 30.5 feet. :

We again emphasize that while the figures given in
‘Table 10 represent only a very remote probability, they
are not entirely beyond the bounds of ultimate possibility.
According to Cline, the flood of 1927 surpassed any pre-
vious overflow below Vicksburg in something like 200
years, and a second 200 years, or even more, might and
probably would elapse before the appearance of a flood
that would be as great or greater. Time alone can deter-
mine, but it must not be forgotten that the two greatest
floods of history in the lower Mississippi River occurred
in 1922 and 1927, an interval of only 5 years. -

CREVASSES

During recent years the history of floods in the lower

Mississippi Basin and its great tributaries is the history
of the loss and damage caused by the breaking of pro-
tection levees and the flow of water through the crevasses
thus formed. These crevasses and their effects will be
treated later in the summaries of the flood reports made
by the officials of the Weather Bureau who are in charge
of the various river districts directly concerned. How-
ever for purposes of ready reference the table (11) of
the more important crevasses so far as reported was
prepared. They are presented by rivers but without any
reference whatever to their importance and effect.
Although all important crevasses are mentioned in the
table, the list is not by any means complete. The public
press stated that there were in all 226 crevasses, but it is
thought that about three-fourths of these were of com-
paratively little consequence.

In addition to those given in Table 11 all right-bank
levees along the Arkansas River from Fourche levee,
above Little Rock, to Fort Smith were broken. The major
and most disastrous crevasses were those at Dorena, M]o '
Mounds Landing, Miss., the lower Arkansas and lower
White, Bayou des Glaises, La., Melville, La., and Mec-
Crea, La. ;

Extent of overflow.—The chart in the pocket at the
end of this report shows the extent of overflowed areas
in the lower Mississippi Basin during the flood of 1927.
Permission for the use of this map was given through the
courtesy of Hon, Herbert Hoover, Secretary of Commerce
and Hon. E. Lester Jones, Director of the United States
Coast and Geodetic Survey. This chart is listed as
Figure 2 of this report.

TaBLE 11.—Iast of crevasses

Place River Bank
‘North Alexander district, Illinois.. .| Mississippi.......- Left_.... " Apr, 8,
Union County Levee, L1 ) ode do. ADr, 16
I § | DU R do do 0.
Wolf Lake, I oo mmeeaane[oeean do ---d0....- Do
MeceClure, I -..do do. Do
Dorens, YR M do Right.... Do,
Whitehall, Ark_ [ESRRURIPURN SPRIP do JU PR, T Y Apr. 15.
Knowlton, ArK. . cmoaooollo |l T3 TGN J' (- Sl Apr. 20,
Laconia Circle, Ark. . 4T TN o do..... Mar. 20.
Mounds Landing, Miss.... PR P I (s SUUN Left_.... Apr, 21,
Greenville, Miss._..cco—o._ .| Buck levee.. lezamcmainn
Cabin Teeﬁe, ) - SO Mississippi...-.-..| Right...| May 3. .
Winter Quarters, La {5 [+ O _.do.._..] May 1. '
Vidalia, La. R, 0. ieniin do.. Mtqy )11 {prote
ion).
-Qlasscock, La_ ... RO« {+ TR SN NI do....- Apr. 30,
Bougere, 1a. [ P do. do. May 1. .
.Caernarvon, La.._ aeew-do Left....- JApr. 20 (emergen-
B . . cy). .
RPN 10) A U SR ROREOUI JRS [+ [ Right...| Apr, 23 (caused by
: steamship).
Erie, Kans_ . Neosho - :
Bt. Paul, K8NS o e vimoemamcaoen|aenn [ (SO ) :
LeRo({, 301 D do Private levee.
Fort Gibson, Okla. ccocmcacmoeann]acaa s 1 SRR :
Sebastian County Levee, Ark....| Arkansas.......... ’
Crawford County Levee, Ark. d

Poﬁe County Levee, Ark__________.
Yell County Levee, Atk. . ___...._.
Perry County Levee, Atk.____
Conway County Levee, Ark..
Faulkner County Levee, Ark......
Pulaski County Levee, Atk_.......
Plum Bayou, Ark .
Pine Bluff, ArK.uweenemecaao
01d French Levee, Ark.____.2] ~_
Pendleton, ATK. .- veumaunnaaoas
Jackson County Levee, Atk...
White County Levee, Ark_.__
Woodruff County Levee, Ark.

Clarendon, ArK..cocecvuann. JEORO U« [« MR PR,

Big Lake, ArK . cecmomcmmmacecenn St. Francis. . .

Index, Ark... .| Red -

Fulton, Ark. - - do. .

Lewisville, ArK. oo oo eer]emnado - Above and below.
Crichton, 7 O [ [+ TP U,

Vick, La. - RO« 1 T, Left..... May 2.
Cottonport, La _.| Bayou Rouge..._.l.. .| May 12.
Kleinwood, La. ... Bayou des Glaises .| May 14.
Bordelonvﬁle, ) 7 SRR FP (s S, . Do.
Willard Station, La. ..o . .. ... P O Do.
Moreauville, Lo coveeeilyniannfoanan ([T, Do.
Hamburg, La..... do._... May 14-15,
Melyille, fa._ oo ol Atchafalaya_ .. 2. Right_..| May17. - .. .
McCres, La...... . s 1 Left May 24, .

_'The total area of lands overflowed by the flood water
of 1927, as obtained by officials of the Weather Bureau,
was_ 18,286,780 acres, or 28,573 square miles. As the
river districts of the bureau are necessarily arranged
without regard to State boundaries, it is impossible to
accurately allocate to the States concerned their proper
proportions of the total acreage overflowed. However,
a few individual State totals which are not absolutely
correct, were as follows:

Acres

T eNNESSEe .. — o o oo e e e e e m 505, 000
Misgsissippi L ‘5,032, 000
Arkansas. . _.___... 4,224, 000
ANBAS . o o 77, 100
Oklahoma.. .. ....._. 265, 000
XA - oo cc ol el 6, 000
o3 ) g LN 10, 109, 100

The distribution of overflowed areas by Weather
Bureau river districts, which are outlined in the district
reports, was as follows:

’ Acres

8t. Louis, Mo. _ oo .. 86, 400
Cairo, I e e e 630,.880
Memphis, Tenn . < aaian 1, 935, 000
Vicksburg, Miss_ _ ..o ceeooaoa 5, 032, 320
New Orleans, La_ . ____ . ..._.__ 6, 382, 080
Nashville, Tenn. . ool ineinanin 23, 000
Little Rock, Ark__ _ . . iaaa 3,648, 000
Shreveport, L. e oo co e aiinaeeae < 157, 000
Fort Smith, Ark____________________ .. 265, 000
Topeka, Kans. .o emacccamm—- 77,100
Missouri River above Kansas City, Mo_—-nwoovoaon 50, 000

g X1 LSO LR 18, 286, 780
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“An estimate of the total ares of crop lands flooded was
Prepared by the Bureau of Agricultural Economics of
the United States Department of Agriculture, and the
figures obtained were as follows:

: ’ Acres

ATkansas. . .o 1, 839, 400
OUISIANA . . oo icoieeeacmmmmmnone 1, 112, 200
ississippi 861, 900
I8BOUE - o o o e ———— 359, 000
CNIESEEE - .. - o e m e m e m e ——— 195, 000
KentuCKy o o o e 50, 000
TOtAL. e e oo cemmm e mm e mae 4, 417, 500

Of the total of 4,417,500 acres of overflowed crop lands,
ere were in 1926, according to the Bureau of Agricultural
conomics, about 2,600,000 acres in cotton, 1,100,000
acres in corn, 360,000 acres in hay, and about 357,500
acres in other crops. Of course much of the overflowed
and was afterwards replanted, but how much is not now
own. However, large acreages were reoverflowed after
replanting, especially in southeastern Arkansas where there
Wwere really five overflows.

The acreage of crop lands overflowed was a little more
than 24 per cent of the total overflowed area, which is
Perhaps a little less than the usual ratio between culti-
Vated and uncultivated lands. However, the figures for
CTEP lands did not include the overflowed areas in Kansas,
Oklahoma and some scattered acreages. Over these the
total overflow on lands of every description was 415,100
acres. Deducting this amount from the total of 18,286,-
780 acres, there remain 17,871,680 acres, making the
ll?e;‘pen-tage of crop lands overflowed 24.7, about the usual

atio,

Some further details as to overflowed lands will be
found in the district reports that will follow later.

LOSS OF LIFE IN THE FLOOD

. Until the year 1927 loss of human life in lower Missis-
81ppi floods for the last 60 years at least, has been so
Small as to be virtually negligible. The relatively dis-
-tant origin of the floods and their slow, deliberate move-
Ient permit their approach to be heralded manly days in
advance and there is always ample time for all affected

0 remove or be removed from places of danger. Owing

to the natural reluctance of many of those not generously
endowed with the necessities and comforts that contribute
to material well being, to abandon the little they may
happen to possess, it has often been necessary to remove
them more or less forcibly, but nevertheless in time, as a
rule, to avoid catastrophe.

During the great floods of 1897, 1903, 1912, 1913, and
1922 there were no losses of human life that were directly '
attributable to the flood, but the flood of 1927 proved to
be a sad exception. The death statistics for this flood
were compiled very carefully, and are as follows:

Cairo, Tl distriet_ . . allao 11
State of Arkansas. oo 127
Memphis, Tenn., distriet. _ _ _______ . . 34
State of MississiPPi - oo o e 42

Ot e e e o e o e ———— 214

There were also 4 lives lost on the Verdigris River at
Gibson Station, Okla., 1 at Kansas City, Mo., 89 in
Kentucky, and 5 in Virginia and North Carolina, making
in all a total of 313. The deaths in Kentucky, Virginia,
and North Carolina occurred in the mountain districts
in the month of May.

LOSS AND DAMAGE

When the time arrived to ascertain the extent of loss
and damage caused by the floods and to convert them
into dollars and cents, the usual difficulties arose, the
same difficulties that attend any flood whether great or
small. Of course the diverse and oftentimes intangible
character of the damage precludes any hope of abso-
lutely reliable statistics. For reasons that need not now
be mentioned, the almost invariable tendency is to under-
estimate loss and damage. Nevertheless careful and
conscientious endeavors were made by the officials in
charge of the various river districts to obtain data of this
character that would be at least reasonably reliable, and
the results are given below. Except in a few instances,
tabulation by individual States was not possible with the
data at hand, as Weather Bureau river districts are organ-
ized without regard to State boundaries. Railroad losses,
which must have been very large, are not included except
in a few instances.

TasLe 12.—Loss and damage from flood '

Loss snd damage -
District Territ Total
‘ errilory Miscella- Crops ﬂgei%%%lﬁ ‘Protection | Suspension
neous farm property . work of business
Indiangpoyy
8) ING.esmmaeceecrmcasnennnnn Indiana . $128, 150
N “hvnﬁa, Toun. .. Tennessee and KoNtUcky .. —u o oeee o ameeens 218, 000
Lomville, Tenn_ 717121 Virginia and North Caroling e euceeeicaccennn. 75, 000
Fousvilie, Ky KONtUOKY coaennrearmmcasseassensasnnen 7,000, 000
s‘::%ft‘ kileer. South Dakota to Kan- | South Dakota, Iows, and Nebrasks, 908, 750
0. ,

gt“fibaﬁ'Mo .......................... Towa and Missouri 23,000
Car.ouis, Mo_. .11 . Missouri and Illinojs 14, 093, 000
M I 77| Nllinois, Missouri, Tennessee, and Kentucky...... 5,481, 863
wci“’g‘“’" Tenn 7| Tennesaee and Arkansas.. e ———ee 503, 3 28,051, 468
Neg:2urg, Migs -| Mississippi and. Louisiana. ..c.reeececmscnennacnce 2 14, 500, 2 50, 000, 000 |- 3 15, 000, 000 310,000,000 | *104, 500, 000
Ton Orleans, La Louisiang and ATKANSES. o oonnvoooooonemmemnnnas 0, 22,000,000 | 6,250,000 28,000,000 | 101, 250, 000

e iy | G LmE Cas S o
Ark Kansas, Okiahoma, And ATKANSAS..—exoeenemmnnen 5,717,400
Li‘,““ Rock, Ark. Kopsas, Oklahoms, and Arkansas i &) 386, ) 654, 000 637, 000 1,250,000 | 13,936,000

8vepaort, La_._..o oo _lLLllllilL Texas, Loisiang, Oklahoms, and ATKADSAS..--..- 560, 846, 500 136,600 132, 000 1, 675,
Total_.._....._. oo —mm—mn—nnmma 76,808,602 | 101,562,305 | 23,086,150 | 30,818,508 | 51,751,886 | 284,117,631

:gﬁﬂﬁgyestock and other movable farm property. -
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As noted in Table 12, the figures -given for theé Vicks-
burg district are rough estimates only.  Taken asa whole,
no accurate data were obtainable, and those obtained
were submitted by the official in charge of that district
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8y »‘t}}e; result -of 'His j udgment after inquiry and careful
- Table 13 shows the number -and value of livestock,

including poultry, in five States.” -

‘TA#LE 18.—Livestock losses, by States, flood of 1927

Arkansas, - Loujsiang - ; 'Mi§sissippi Missouri - Teunessee - - 'I‘otall :

Number| = Value Nﬁmberv Value Nuyn‘xber' Value |Number| Value |Number| Value | Number \’alﬁeA
Horses and mules 9, 250 ‘$49b, 2501 7,100, $475,700 | 7,875 | $538,375 | - - 1,000 | - $55,000 | - - -600 | -$37,200 | - - -25,325:| ' '§1, 596, 525
Cattle..___._.. 21,060 | - 459,108 | 19,630°) -* 427,034 9,000.] 189,000 ,. Slight 800 | 24,320 50,490 | 1,100, 362
Swine.... 66, 590 632, 605 55,030.{: . 531,335 22,690 - 242,783 | «. ‘considerable- - | . .: 2,800 | -37,700:); : 148,110 1,444,423
Sheep. .. . 310 . n7o8| wog @) - eso| T 8% Slight « 0. 0] 1300 4,843
Poultry.... 525,440 | 352,045 | 487,830 ' 365,872 | 263,300 192, 200°f - Heavy - ceszibolilliliieiil 01,276,670 | 910,126
Ot eomcccmmcmm e e mmcceeeee 622,050 | 1,935,806 | 571,230 | 1,803,061 | 302,615 1,163,192 | 1,000 55000 | 4,300 | 99,220 1,501,795°| 5,056,270
Note.—No data for Kentucky, . . } : o )

The numbers were those given in the bulletin:on the ~  TasLe 14.—Reporied savings by Weather Bureau warnings

lower Mississippi flood by the Bureau of Agricultural tver digtriate. - o oo )

vl I L River district: . ;. - o ! - s
Economics, United States Department of Agriculture, Indianapolis, Ind_ . ______________.__ .. ___... .  $53,000
and. their. values were computed on the basis of those ,  Nashville, Tenn__.._.___...___ .. .._.....-" 251000
given in Crops and Markets, United States Department . g%?g‘igfkﬁgt? Kinsas City...-, oo R 3.4g; 883
of Agriculture, February, 1927. It will be noticed that .. ¢ Touis Mo. ... . oI o 4, 628, 000
the data for Missouri are very incomplete, and there Cairo, Ill.. ... 4, 130, 700
were noue for Kentucky. : L y ' Memphis, Tenn 1, 731, 500
The total of all losses, however obtained, was $284,- ' Vicksburg, Miss Ty
, , ; , . . - © New:iOrleans, La: oo coioiii L. ---° 16, 000, 000

117,631, but these figures, staggering as they may be,do = ' g Kans. .- : 0T ;

» . ’ 5 ‘ ! ! 0 Topeka; KANS, o o i i i i e e i 512,000
not cover all losses that were incurred. It has been the . Fort-Smith, Ark_________ T 0 T 472, 000
sxperience of the Weather Bureau that flood losses as Little Rock, Ark.____._____ . ________.. .. "1, 584,000
reported are at least 25 per cent less than the actual Shreveport, La- ..o _ 458,000
losses. This is considered a fair estimate, as many losses CTotale. o 29, 939, 200

must necessarily be of such a character that they can not
be accurately stated. Among these, as stated by the
‘official in charge of the New Orleans river district, are
“economic losses resulting from such causes as removal
of inhabitants by thousands from their regular occupa-
tions ‘and sources of income, disruption of transportation
and business, depreciation in values (a very serious item),
losses of rents, interest, and accounts, permanent losses
‘of tenants and labor, and other attendant circumstances
"which can not be estimated, but which must be thought
of in terms of many millions of dollars.””” Therefore, if
25 per cent are added to the total as given in Table 13

the grand total would be $355,147,039.. The grand total

of losses from all causes in the Ohio and lower Missis-
sippi floods of 1913 was $162,427,293, only about 57 per
cent of the total actually reported in 1927. It would
therefore appear to be not beyond the mark to say that
the flood of the spring of 1927 was the greatest economic
disaster in the history of the United States.

THE WORK OF THE WEATHER BUREAU DURING THE«"FLOOD .

That the Weather Bureau is charged by statute with
the duty of giving warning of the approach, duration,
and magnitude of floods occurring within the. United

States is a matter of common knowledge, and it is un- -

- necessary to expatiate regarding this function. However,
it is permissible to state that during the unprecedented -
floods of 1927 it failed in no particular to maintain its
traditions of efficient service.

lions of dollars. While the loss and damage, as stated
before, were almost beyond belief, and more than 600,000
persons were made homeless for a considerable period of
time, the reported savings of property of all classes
amounted to $29,939,200, classified by river districts as
follows: ‘

t Its warnings of the flood, -
issued from one to four weeks in advance, were the means .
of saving many human lives and property valued at mil- -

' It was impossiblé ‘to obtain any figures for the district
of Vicksburg. If-the usual 25 per-cent deficiency is
added to the above figures, the grand total savings will
be $37,424,000, S .;

“"This allowance of 25 per cent is probably understated,
-as many persons-who were requested. to supply estimates
for their’ respective -localities’ reported that, while the
savings were large and the warnings of greatest value,
it ‘was impossible:to .give expression to:them in terms
‘of" dollars and cents: 'In any event the figures are
sufficiently expressive of the value of the flood warning
service of the Weather Bureau.

‘So many letters of commendation were received from
public officials, great corporations, commercial organi-
zations, and private individuals, that lack of space
forbids their reproduction here. ;

In a letter to Hon. William M. Jardine, Secretary
of Agriculture, under date of July 5, 1927, Hon. Herbert
Hoover, Secretary of Commerce, expressed his great
appreciation of the character of the service performed
by the Weather Bureau. - He also stated that the advance
information  created confidence and understanding’ that
resulted in great saving of life and property without
action on his part:or that of those associated with him.
In apprecistion of this tribute the Secretary of Agricul-
ture under date of July 6, 1927, addressed. the following

" letter to Prof. 'Charles'E.,Mar\;rin, the Chief of the Weather

Bureau:

Dr. C. F. MARVIN,
" Chief Weather Burean. = |

Dear Docror MarviN: I am sending.you herewith a copy of
a letter which I have written to Doctor Cline. The Weather
Bureau is to be congratulated on the ‘splendid service which it
rendered during the flood. I hope you will extend the apprecia-
tion of the Department of Argiculture to all of the men in your
bureau who assisted in this valuable work. They performed a

service of real genius,
Sincerely yours,

DEPA‘}WEMENT,,OF AGRICULTURE, - ..
~ Washington, July 6, 1927,

W. M. JarDINE, Secretary.
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F16. 11.—Blanche Avenue, Mounds, I1l., Ohio River, March 25, 1927. River stage at Cairo, 111, 52.8 feet

Fi1a. 12.—Highway between Mounds, 111, and Cairo, I1l., March 25, 1927. River stage at Cairo, Ill., 52.8 feet
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F1G. 13.—Oswego, Kans. Flooded power plant, Neosho River, April 23 .1927. River stage 25.4 feet F16. 14.—Arkansas River at Fort Smith, Ark., April 16, 1927. River stage 36.7 feet

FiG. 15.—Teche Bayou, New Iberia, La. First experience of the kind .F1G. 16.—Creating artificial crevasse, Caernarvon, La., 14 miles below New Orleans, La., April 29, 1927.
River stage at New Orleans, 20.8 feet



F16. 17.—Arkansas City, Ark., April 27, 1927. River stage 52.8 feet. (Airplane photograph)
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F1G. 18. —Greenville, Miss., April 27, 1927. River stage 46.8 feet. (Airplane photograph)

6¢ 'ON juawa|ddng "4 "M ‘W



Fi6. 19.—Refugee camp, May 3, 1927. (Illinois Central Railroad photograph)
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F1G. 20.—River front, Cape Girardeau, Mo., April 20, 1927. River stage 40 feet

Fia. 21.—Crevasse, Mississippi River, Junior, La., caused by collision of steamship Inspector. April 23, 1927
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‘“There was honor enough for all,” and a measure of

tribute is due the field employees of the flooded districts,
both commissioned and otherwise. - There was on their
part no thought of long hours, loss of sleep and other
Privations, but simply one of service, and in several
Instances the services of noncommissioned employees
were attended with actual danger to life, just as was the
case with other activities, Federal, State, municipal
and private. Special tribute is due also to railroad
and telephone corporations for their most cordial and

effective cooperation with the Weather Bureau in the

way of keeping open lines of communication, trans-
mitting vitally important information to and from the
flooded districts, distributing warnings, ete., all without
expense except on their own part. Here again the value
of service can not be measured in dollars and cents,
and their only rewards are the consciousness of duty

well performed, and the sincere and grateful apprecia-

tion of those who were aided.

DISTRICT REPORTS

MISSISSIPPI RIVER FROM BELOW LOUISIANA, MO., TO, BUT NOT
INCLUDING, CAPE GIRARDEAU, MO.; MISSOURI RIVER EAST OF
LEXINGTON, MO., EXCEPT OSAGE RIVER IN KANSAS; ILLINOIS
RIVER; MERAMEC RIVER; WHITE, BLACK, AND ST. FRANCIS
RIVERS IN MISSOURI

By MonTtrosE W. Haves

The summer of 1926 was abnormally dry, but with the coming of
eptembet rains began over Kansas, Iowa, Missouri, and Illinois.

hese rains continued into October and in Illinois the amounts’

Wwere distributed geographically and in a time sequence that gave
the highest flood in history in most of the lower reach of the Illinois
iver. In the country tributary to the lower Missouri, and in the
counties of Jowa and Missouri that are drained by the Mississippi
iver the streams were high for the season, but their stages were
ot unprecedented. Throughout the fall and winter, seasons in
Wwhich the water levels are expected to be the lowest of the year,
e stages were abnormally high, primarlily on account of the Sep-
ember and October rains, but partly on account of the temperatures
" Dot being low enough to close the tributary streams. The gradual
and genecral rise that normally follows the coming of spring, and the
reaking up of ice gave promise of being less pronounced than in
¢ average year, but any decrease in stages that might have been
eXpected was offset by frequert rains, which became heavy in the
tter half of March, and when April came the rains increased in
Intensity, and occurred almost dally. The rivers rose slowly until
e latter part of April, when high floods were general in the rivers of
issouri, in the Illinois River, and in the Mississippi below Hanni-
al, Near the close of April a slow decline began.” However, two
More riges occurred before the drop in water level became pro-
Dounced. These latter rises were in the first part of May and the
st part of June.

1 the following paragraphs the floods in the various streams in
th? St. Louis district are treated separately, in narrative form. The
Principal tabular matter has, however, been prepared in a compos-
Ite way, to present the salient features of the floods in a graphic
and comparative manner. ' S
- The Illinois River.—The Ilinois, after the historic flood of the fall
of 1926, remained close to bankful throughout January. ‘On Feb-
Mary 1 a general rise began. It was rapid in the reach above Ha-
Yana, At and below Havana stages increased steadily, but at a
"Moderate rate. Crests were reached at Morris on the 6th, Peoria
(t)}? the 10th, and Beardstown on the 15th. The fall wag slow in
ste alluvial river, and from March 1 to April 15 almost stationary
inoges prevailed.  The stationariy stages were caused by a steady
Tlereage in the height of the water level at Grafton, on the Mississippi,
in £ 8 mouth of the Illinois, There was, of course, some fluctuation
m th_e Grafton gage heights, but the rises were greater than the falls,
W&km the general tendency upward. " The Grafton fluctuations
Il?'re shown by the Pearl gage, 43 miles above the mouth of the
re nois, but above Pearl there was no evidence of them, the river
B Maining almost stationary. On April 15 a rapid rise began in the
Fgﬁe’ river. Thestage at Morris did not go quite as high as it did in
str Tuary, but the water passing Morris was poured into an alluvial

€am that had been unable to empty all of its February flood into
rive ississippi on account of the increasing stage of the latter
froer’ and the resulting gage heights were, consequently, higher

M Peru gouthward than they were'in February. This condition

18 almogt, always the one that ‘causes the floods in the alluvial Illi-

nois. One notable exception was the flood of the fall of 1926, when
the rain was not particularly heavy over the steep upper river,
but fell in excessive amounts over the narrow basin of the alluvial
reach, was emptied into the main stream at a rapid rate by the
trinutaries, all of which have a greater slope than the main stream,
and caused a flood that was, at Beardstown particularly, the highest
in history. However, even this rainfall would not have caused a flood
of unprecedented height had the discharge of the Illinois not been
so greatly impeded by a high stage in the Mississippi at Grafton.
In short, the very flat reach of the Illinois River when in flood is
from Utica southward, and especially from Peru southward, largely
influenced by the stage in the Mississippi at Grafton. And in the
case of Pearl, 43 miles above the mouth of the Illinois, the Missis-
sippi influence is more pronounced than that of the Ilinois itself,
and at times we have the anomalism of a flood crest occurring at
Pearl before it occurs at Beardstown, 46 miles above Pearl. 'This,
of course, is due to the fact that a rapid fall has begun at Grafton,
on the Mississippi, and the increased slope in the 43 miles to Pearl
brings about an incresase in the discharge at Pearl that is greater
than the increase in the water volume represented by the continu-
ous rise at Beardstown. :

Warnings of a high flood in the Illinois River were first issued
on April 14, By April 20 the rain appeared to have ceased, and
more definite warnings were issued based upon the water then in
sight. On the same date the Beardstown Illinoian-Star commented
as follows:

“Por the second time within a year and for the third time in
five years practically the entire city of Beardstown is to be swept
by the flood waters of the Illinois River.

“The United States Weather Bureau at St. Louis to-day fore-
cast a stage 25 feet for Beardstown next week., This will mean
a stage practically the same as that attained in 1922, and means
that the entire city, save for that section lying east of the Burling-
ton tracks will be flooded with from 2 to 10 feet of water.”

The crest stage at Beardstown was 25.15 feet at midnight of
April 26-27.

The elapsed time between the crest of the April flood at Morris
(263 miles above the mouth of the river) and at Pear! (43 miles
above the mouth)was six days. Six days were also required in the
passage of the flood crest through the alluvial reach of the river,
which is 230 miles long. The crests and dates were as follows:

Morris, 19.8 fect on April 20; 3.3 feet higher than in 1926.

Peru, 23.2 feet on April 21; 0.2 foot lower than in 1026,

Henry, 17.9 feet on April 23; 0.3 foot lower than in 1926.

Peoria, 24.65 feet on April 23; 0.37 foot lower than in 1926.

Havana, 22.3 feet on April 26; 1.17 feet lower than in 1926.

Beardstown, 25.15 feet on April 26; 1.1 feet lower than in 1926.

Pearl 22.7 feet on April 26; 0.7 foot higher than in 1926,

There was a gradual fall after the April crests, but before the
alluvial river declined to a bankful stage heavy rains fell over the
upper part of the basin, giving stages at Morris of 17.9 feet on May
25, and 16.9 feet on June 5. These two rises were sharply separated.
as far south as Peoria, but below Peoria they were merged and
gave gradually increasing stages through a period of about 22
days. A steady fall in water levels became general on June 10,
and continued throughout the summer. )

There is no other equal period in the hydrological history. of the
Illinois Basin in which the river was above flood stage on as many
days as it was from September of 1926 to July of 1927. A flood
stage (synonymous in this case with a bankful stage) prevailed at
Beardstown on more days than at any other river gage station on
the river, due to influences deseribed hereinbefore. On September
5, 1926, the river reached 14 feet, the flood stage at Beardstown,
and in the 307 days to and including July 8, 1927, a flood stage
prevailed on 273 days. In that period stages below bankful pre-
gailed from January 1 to February 3, inclusive, a total of only 34

ays.

The damage caused by the 1927 floods can not, in many in-
stances, be cntirely segregated from that due to the 1926 overflow.
In the casc of the cities and towns the 1927 damage is usually
quite distinet, but it can not be estimated closely.  However,
from the reports collected, it is thought to have been about
$1,000,000. The loss_sustained by agricultural interests is so
closely interwoven with the 1926 losses the two can not be sepa-
rated. In 1926 many levees were overtopped or broken and
the districts flooded. Most of them had not been rebuilt or
repaired and the April, 1927, flood water found an easy path into
the land back of the levee line. The levees that had been repaired
were weak; there had not been sufficient time for them to settle
and they could not hold against the April rise. Still other levees
broke in 1927 for the first time, largely because of the softened
condition they had been placed in by the 19268 flood and the sub-
sequent long-continued wet weather. The crop loss was largely
in wheat, and another confusing circumstance in estimating damage
by the river proper is the fact that much of the wheat was drowned
by direct rain water, by overflows from hill streams, or by seep
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water, and it is impossible to determine how much of this loss -

should be charged to the river flood. However, perhaps the greater
portion should be, for the high stage in the river made drainage
well-nigh impossible.

The loss of prospective crops was the largest item, for the long-
continued flood stage, well into July, did not permit the land to
drain in time to be planted. Even after the river was again in its
banks the bottom lands remained wet for a considerable time,
and all depressions were full of water.

The sum of the agricultural losses, including damage to levees,
houses, general equipment, and loss of prospective crops, was
approximately $3,500,000. . .

The value of flood warnings along the Illinois River is estimated
at $2,000,000, from reports received. ;

The Grand River in morthern Missouri—Floods in northern
Missouri were neither as frequent nor as high as they were in the
southern part of the State. Rains occurred about as often, but
they were much lighter. .

The first and highest flood was in April. [t was highest on
April 21 at Gallatin and Trenton, and on April 22 at Chillicothe
and Brunswick. The water was not unprecedentedly high, but
the river was out of its banks for a long period and did considerable
damage. The east branch, or Thompsons Fork, above Chillicothe,
was relatively lower than the west branch and the main stream
at and below Chillicothe. The water was above flood stage (18
feet) at Chillicothe for 15 consecutive days, from April 10 to 24,
inclusive. .

The second flood came early in June, and was of short duration.
In Thompsons Fork it was less than a foot lower than the April
rige, but in the west branch and in the main stream at and below
Chillicothe it was 3 to 4 feet lower, except in the very low reach
near the Missouri River. The Missouri River has a marked
influence on the extreme lower Grand, and as the Missouri stage
was much lower in June than it was in April, the lower reach of the
Grand ran 5 to 6 feet lower in June than in April.

The damage done by the two floods is estimated as follows:
Fences, $5,000; highways, $4,000; bridges, $20,000; railroads,
$20,000; prospective crops, 40,000 acres, $400,000; livestock and
otber movable property, $10,000; suspension of business, including
wages of employees, $20,000. Total loss, $479,000. (The
acreage of prospective crops lost seems quite high; it is thought
much of the land was planted with corn after the June flood, and a
crop probably will be made if frost is not unusually early.)

P}')lood warnings are thorou%hly and” efficiently distributed
by the Chillicothe Chamber of Commerce at a very considerable
expense, all of which is met by the chamber. The radio also
is widely used in broadecasting flood information. In the last
six or eight years timely forecasts of several late summer floods
have been the means of great savings along the Grand River,
and have also had a great educationsal effect. Accordingly the
people along the Grand make the best and widest use of the flood
forecasts, and as a result the reported money value of the warn-
ings issued for the April and June, 1927, floods run very high.
In the aggregate it is about $1,000,000. An effort has been made
to prevent or eliminate duplications in the reports, but complete
success is well-nigh impossible, and the very high total undoubtedly
should be reduced, but the extent to which it should be can not be
determined with any degree of accuracy.

The Osage River from the M‘issouri-}éansas line to the mouth.—
Stages in the Osage were moderately low until the occurrence of
heavy rains on March 18, 19, and 20. A rapid rise began on March
19. At Osceola, where the flood stage is 20 feet, a crest of 21.4 feet
was reached on the 22d. At Warsaw the crest also occurred on the
22d; it was 28.6 feet, or 6.6 feet above the 22-foot flood stage. The
Tuscumbia erest, which was 32.4 feet, was on the 23d. (The Tus-
cumbia flood stage is 25 feet.) Progressing downstream the crests
became relatively higher, as the amount of rain increased gradually
from the upper to the lower basin. A steady fall followed the max-
imum point of the rise, but on March 31 another period of rains
began and the river responded immediately. At Osceola there
were minor fluctuations, but with a general upward tendency of
the water level, until April 11, when the stage reached 30.4 feet.
Rains were heavier and of longer duration to the east of Osceols,
and the crests occurred a week later. The highest at Warsaw was
34.45 feet on the 17th, and at Tuscumbia it was 36.8 feet on the
18th, These stages were disastrously high, but they have been
equaled or exceeded several times.

The tabulation of “Highest stages in 1927, and those of other
years that were higher, or as high’’ shows the flood of 1844 to have
been the highest in the history of the Osage basin. In 1844 the
rain must have been much more excessive in the parts of eastern
Kansas and western Missouri drained by the Osage River than it
was in the Ozark country tributary to the Osage at and below War-
saw. This is an obvious conclusion because the 1844 flood was
above the one of 1927 by 14.88 feet at Osceola, by 10.01 feet at

Warsaw, and by only 2.8 feet at Tuscumbia,

(‘crests, but none of them reached the April heights.
! overflows at Osceola on June 21-23, July 23-24, August 8-12, and
¢ August 17-24. At Warsaw flood stage was exceeded on June 24,

There were frequent rises after the decline following the April
There were

June 22-24, August 9-13, and on August 18-24. Tuscumbia bad,
on May 11 a stage practically bankfull, but 0.8 foot below the estab-
lished flood stage, and flood stage was exceeded on June 3-6,
June 24-25, on August 11-14, and on August 22-24.

No crops were planted in the lower bottoms of the Osage.
Frequent floods, lasting until late in August, made planting impos-
sible. Loss of prospective crops, involving more than 40,000 acres,
is estimated at $400,000; this seems to be the largest single loss.
Wheat and stacked hay were lost to the extent of $50,000. The
loss in livestock and other movable property amounted to about
$50,000. ILosses sustained in the towns, and damage to highways
and fences amounted to about $200,000.

Warnings can not be disseminated satisfactorily along the Osage.
Wire facilities are scant, and those that exist are poor. The radio,
however, was used to great advantage and most of the savings
effected were credited to warnings received by radio from St. Louis
and Jefferson City. The money value of the warnings is placed
at about $15,000. The amount appears small in the face of the
great damage done by the floods and the fact that the warnings
were timely, but an explanation of the smallness is found in both
the meager communication facilities along the Osage and the nature
of the losses; the latter were mostly due to destruction of property
that could not be moved, and to the inability of farmers to plant
the fertile bottom lands. )

The Missourt River from Lexington, Mo., to the mouth.—Flood
stage has been reached several times this year in the Mis-
souri River, but as in the other streams the highest water was in
April. Above the mouth of the Osage, the height of the overflow
was exceeded in 1915, 1903, and 1844, but the high Osage flood
gave stages at Hermann and St. Charles, on the extreme lower
Missouri, that have been passed only twice, in 1903 and 1844.
The highest April, 1927, stages were: 25.63 feet at Waverly on the

21st; 24 feet at Boonville on the 23d; 26.8 feet at Hermann on the

24th, and 33 feet at St. Charles on the 24th. The crest at Hermann
occurred six days after the highest stage at Tuscumbia, on the
Osage. Hence, the amount of Osage water passing the Hermann
gage had been decreasing steadily for five days when the Boonville
crest reached Hermann. This circumstance caused the Hermann
crest to be somewhat more than 0.5 foot lower than it would have
been had the highest water at Tuscumbia been on April 23 instead
of April 18.

In May and June there were moderate overflows at intervals,
and as late as the middle of August the river from Kansas City to
the mouth was very close to bankfull. In fact, where the banks
are quite low there was considerable overflow in the rise occurring
in August. .

The loss along the Missouri, was principally in growing wheat
and in prospective crops. General flooding continued until the
end of June, and bottom lands were not dry enough for planting
until late in July, too late for a crop. It is estimated that at least
50,000 acres of bottom land could not be planted, and the consensus
of opinion seems to be that a potential loss of 815 an acre was sus-
taineld, 1:naklng a total of $750,000. Wheat to the value of $50,000
was lost.

Flood warnings to places along the Missouri effected savings in
movable property and in highway protection, to a money value of
about $100,000.

The Meramec River, in Missouri.—Floods occurred in the Mera-
mec on March 21-23, April 1-5, April 9-19, April 21-22, May 10
and ‘May 26-June 6. The highest was the April 1-5 rise, an
the second highest oceurred in June. None of the rises was
extremely high, but the one early in April covered all the bottom
land; it caused a moderately small loss in wheat, and damaged
highways and bridges to a minor extent. The greatest damage
was to the recreation buildings and equipment that line the Mera-
mec for 50 to 75 miles above its mouth., However, this loss was
small, for the flood warnings were widely disseminated; movable
property was carried to high ground and boats were made secure.
Water entered many of the houses, but the buildings are practi-
cally all a cheap, rough type, and water does them no real harm.

The Block River as far south as the Missouri-Arkansas line.—
The Black was in flood eight times between March 15 and June 10.
The crests of the various floods were on March 19; April 2, 10 and
16; May 7, 10 and 27, and June 3. Two of the floods were quite
high, At Popular Bluff, on April 16, there was a stage of 18.5
feet, which equaled the highest stage of record, and on June 3 a
stage of 18.0 feet occurred. . )

he frequent floods caused great damage in the eastern side of
Popular Bluff, where lumber yards and wood working plants suf-
fered materially. This loss can not be estimated with any degree
of definiteness, as lumber and lumber products covered gy flood
waters have a considerable value after the water recedes, although
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“flood-damaged ”’ material is difficult to sell and has to be disposed
of at a loss. The greatest single loss was sustained by railroads
In fact, this loss probably was greater than the sum of all the others.
It probably amounted fo several hundred thousand dollars. Loss
to growing crops was not great; in prospective crops it also was
relatively small, for the water receded in ample time to admit of
Planting, Late in the summer the backward condition of corn was
aseribed to the floods; corn was planted late, but in ample time to
make g crop, and its backward condition was due more to unfavor-
able weather during its growing period than to the late planting.
. Flood warnings were used to great advantage in the eastern
side of Poplar Bluff; they could not be if much benefit in the
agricultuczl-e valley, except in enabling livestock and equipment to
€ moved. ’

The Mississippi River from below Louisiana, Mo., to above Cape
Girardeaw, Mo—The flood in the Mississippi from Grafton, Ill.,
Southward was unusually high. The 1844 overflow is still the
historie high water for the reach from Grafton to Chester, but at

rafton, Alton, and St. Louis there has been no overflow as high as

e one in April, 1927, since 1903 and at Chester it is necessary to
g0 back as far as 1855 to find a record of a higher gage reading, or
even one as high. The Chester stage in April, 1927, was propor-
tlonately higher than at up-river stations on account of the long-
Prevailing high water at Cairo, and not because of any consider-
able volume of water entering the river hetween St. Louis and

hester. The Ohio River effect is plainly marked at Chester; it
extends upstream certainly as far as St. Louis, but it is not so
obvious nor as easily identified as at Chester.

Abnormally high stages prevailed after January 31, 1927, and on

arch 20 g rapid rise set in and brought the river practically to a

ankful stage. A fall prevailed through the latter days of March,
but another rise began on April 1, and from the first part of April
Into the latter part of June the water level ranged from slightly

elow bankful to considerably above it.

Crest stages occurred in April as follows: Hannibal 18 feet on the
22d; Grafton 25.75 feet on the 25th; Alton 31.2 feet on the 25th;
St. Louis 36.1 feet on the 26th, and Chester 34.5 feet on the 26th.

he crests from the Missouri River and from the upper Mississippi

iver coalesced at the mouth of the Missouri on the 25th. The
Compogite crest passed St. Louis on the 26th, but before it reached
hester its movement was masked by a falling Ohio. The Chester
C¢rest normally would have occurred on the 27th, but the fall in the
hio, which began on the 21st, augmented the discharge at Chester

0 & sufficient extent to more than balance the steadily increasing

Volume of water passing St. Louis. :
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It seems to have been the general impression that there were
more days with high water - in 1927 than in any previous year.
This, however, was not the cagse. Taking St. Louis as a criterion,
1892 was the year with the longest preiod of continued high water.
The following comparative statement shows the outstanding high
water periods at St. Louis:

Consecutive days with stages 20 feet or higher: 1881, 117;
1892, 117; 1927, 111. Consecutive days with stages 30 feet or
higher: 1892, 36; 1927, 19. Total days with stages 30 feet or
higher: 1892, 48; 1927, 33.

The maximum stage in 1892 was almost as high as in 1927; it
was 36 feet (which was the highest ever recorded in May) against
36.1 in April, 1927, but in 1881 the maximum was considerably
lower, being only 33.7 feet.

Unprotected land along the entire reach of the Mississippi in
the St. Louis district was flooded, and the levees from the mouth
of the Missouri southward were subjected to a greatstrain. Some
of the levees, which were not standard as to height and construc-
tion, broke or were overtopped, and about 40,000 acres of land
were flooded. There was considerable water behind the standard
levees, which held. The heavy and frequent rains, the impos-
sibility of affording sufficient drainage for the hill creeks, and a
certain amount of seepwater, all had a part in flooding the land
protected by levees which were intact when the river stage fell
below bankful. The loss in growing wheat, prospective crops
and agricultural equipment amounted to more than $5,000,000.

In the towns and cities the loss was not great, in a comparative
way. The flood warnings received a wide dissemination; they
were heeded, and the loss in the towns and cities was reduced to &
minimum. In the agricultural regions the warnings were called
for daily by telephone and they were the means of saving an im-
mense amount of movable property. Officials in charge of levee
districts that were not flooded by river water unanimously report
they were enabled to hold their levees through a knowledge, given
by the warnings, of the stages they would have to combat.

Losses incurred by railroads have not been taken into account
in this report, except in a few minor cases. The railroad companies
are collecting data concerning their own losses, and to prevent
duplication it seems proper that such information should be
tabulated by railroad systems rather than by Weather Bureau
river districts.

fTab]e 15, following, gives the crest stages and dates in the flood
of 1927.

TasLe 15.—Crest stages and dates, flood of 1927, St. Louts, Mo. district

. Above flood stage Crest stage Highest previous stage
Sta Flood Number
ge stage of days
From— | To~ Height Date Height Date
Mingis River: Feet 1927 1987 Feet Feet
MoOLTiS, Tl e oo oo oo mm e e mmm;—m——————— 13 | Feb. 3 | June 6 135 20.0 26, 1831.
Peru, 1.l 14 | Jan. 14 | June 28 1147 2.2 27.0 | Jen. 23, 1916.
Henry, 11l 10 { Feb. 4| June 25 1136 17.9 18.2 | Oct. 8-9, 1926,
Peoria, 111 18 | Feb. 6| June 21 7| 24.68 28.9 | June, 1844,
g Y- N 1 O 14 | Feb, 4| July 4 161 22.3 2.5 | Oct. 12, 1926.
Beardstown, 111 14 [_do.._{ July 8 185 2616 2.2 Do,
Gr éaari, _______________________________________________________________ 12| Feb. 6 |July 6 151 22.7 26,5 | June, 1844,
and R .
Gallat‘igr, B, T 20| Apr. 2| June 5 118 32.2 30.2 | July, 1909,
TONLON, MO.onoernecemnmammeccanamenmen 20| Apr. 20 | June 4 13 20.8 30.3 | July 6, 1908,
Chillicothe, MO amoveoenrecm-cccocmsemtaeneemssmosmennneeeem—naeon 18 { Apr. 2{ June 6 122 28.6 33.6 | July, 1909.
Osel r%?schk, Y 2 S 12 | Apr. 14 | June 15 117 18.2 23.0 | July?9,1909.
: © River:
OSceolgf VL0 o e e oo e e e a e e s o ——————————— e n 20 | Mar. 21 | Aug. 24 145 30.4 45.3 | June, 1844
B 22 | Mar. 20 |...do..o.. 150 | 34.46 44.46 Do.
M(&'Egsﬂmﬁn’bia, Y 25 |..-do. - 146 | 36.8 30.6 Po.
Waverliyv,elrv'lo 23 | Apr. 20 | Apr. 23 4 25.6 125.9 | July 23, 1915.
Boonviile, Mo. - 21 |---doa...- Apr. 26 6 4.0 32.7 .| June 21, 1844.
ermann, Mo. . 21 | Apr. 4| June 24 123 26.8 85.7 | June, 1844,
Bougﬁ' CRAFIBS, MOnon oo e 25 ar, 21 | June 27 141 3.0 40.1 0.
LS .
MorlE e 12 |..nG0__| Apr. 16 16| 10.0 2.5 | Aug. 22, 1915.
ec R :
ver 12| Apr. 1|Jume 2 15  18.4 25.6 | Aug. 20, 1916.
11 | Jan. 15| June 6 138 22.0 30.8 | Aug. 22, 1015.
14 | Mar. 21 |...do..... 134 27.2 37.8 Do.
11 | Apr. 1| June 2 18 16.5 21.3 | Aug. 20,194 5.
14 | Jan. 22 | June 6 133 18.5 18.5 | Aug. 21,1915,
18 | Mar. 21 | June 18 166 25.76 32.1 | June, 1844,
91 §omo@0nntenn@Oceenn 167 312 36.9 Do.
30 | Apr. 4 | June 15 135 36.1 41.4 | June 27, 1844.
27 | Apr. 3] June 18 152 34.5 30.9 | June, 1844,

1 Dates not consecutive.

1 Probably higher in June, 1844.
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TaBLE 16.—Reported losses in St. Louts river district, due to the
floods of 1937

In Missouri:

1. Damage to buildings, factories, municipal
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TaBLe 16.~—Reported losses in St. Louis river district, due to the
Aoods of 1927—Continued

In Illinois—Continued.
4. General losses, not separated under heads 1, 2,

plants, highways, and bridges. ... .. .__.___ $582, 000 and 8 e 2, 573, 000

Loss of crops, prospective crops, livestoek, and Total of items 1, 2, 3. and 4 — - 3. 865. 000

other movable property.____ .. _________. 2, 231, 000 P . e =]

3. Losses due to suspension of business, including Money value of property saved by warnings.._..__ 3, 249, 000

wages of employees. _ .. . __._ 105, 000 Total réported losses in district__ ... ____ 14, 093,000

4. Gencral losses, not separated under heads 1, 2, 1 310, 600 Total reported savings in distriet_._____.____. 4, 628, 000
4 ?

and 3. o e

Total of items 1, 2,3,and 4 ______________.. 4, 228, 000

Money value of property saved by warnings_.... 1, 379, 000

In Illinois:

1. Damage to buildings, factories, muniecipal

MISSISSIPPI RIVER FROM CAPE GIRARDEAU TO NEW MADRID,
MO.; OHIO RIVER BELOW MOUTH OF. WABASH RIVER; TENNES-
SEE RIVER FROM BELOW DECATUR TO MOUTH

By WiLLiam E. BArRrON

So far as the Cairo, Ill., district is concerned the flood of 1927
may be characterized as a six months’ flood, as there were only a
few short intervals from December 24, 1926, to June 20, 1927,

July 4, 1844,

plants, highways, and bridges._______.____.__ * 407,000 without some flood impending or under observation. The un-
2. Loss of crops, prospective erops, livestock, and usually high autumn stages in the Mississippi River and larger
other movableproperty_______________.._____ 6,151,000  tributaries were in great measure forerunners of the flood. The
3. Losses due to suspension of business, including crest stages during the flood period and the highest recorded
wages of employees_ . ___ . _________.__.__ 734,000 previous stages are as follows: :
TasLe 17..—Crest stages and dates, flood of 1927, Cairo, Ill., District
3 Above flood stage Crest stage Highest previous stage
. Flood Number S
Station stage of days ]
From— To— . Height Date Height Date
Tonnessee River: Feet Feet Feel
Florence, Ala Dec. 25 Jan, 6 {eeoeeooo.. 26.6 | Dec. 28, ueuenaene. 32,5 | Mar. 19, 1897,
Do Mar. 12 | Mar. 15 17 23.9 .
Riverton, A Dec. 25 (Jan., 8 |...o..__. 50,0 Mar. 20, 1897.
Do Mar. 11 | Mar. 19 24 44.3
} Dec. 26 | Jan., 8 |..ooeee.. 61.3 Mar. 21, 1897.
0 Mar. 43.0
41.0 Mar. 24, 1897,
0, 36.3 .
0 32.2
Ohio River:
40.4 Apr. 5, 1913,
Do 47,9
Do 36.7
Do__. 4.3
Do 39.7
Paducah, K 46.8 Apr. 7,1013.
Do 44.2
4.6
47.2
48.9 .7 | Apr. 48nd 7, 1913.
48.9 .
52,8
56,4
49.7
33
40,
32,
35,

DO
=4

Apr. 9. 1913.

oo
NN
==

May 16
June 19

Moderate rains from December 8 to 15, 1926, over the southern
tributaries of the Ohio River were followed by heavy ones from
December 20 to 29, and flood stages were reached on January 1,
1927, at Paducah, Ky., Cairo, Ill.,, and New Madrid, Mo., the
earliest winter flood of record in the Cairo district. The lower
Tennessee River flood was the highest since March, 1897, while the
Cumberland River flood was the greatest of record. The second
rise, caused by moderately heavy rains from January 18 to
24, resulted in higher stages in the Ohio above the mouth of the
Cumberland but no flood in either the Cumberland or the Tennes-
see. Flood stage was reached at Shawneetown on January 23,
but not at Paducah and Cairo until.Jan, 2 and 1, respectively,
after some additional water had been received from the Tennessee
and upper Mississippi Rivers. The third rise in early March came
from the upper Ohio River and was not of consequence. - The
fourth rise was mainly a Cumberland and Tennessee flood. It
was preceded by moderately heavy rains on March 8 and 9 and
excessive rains on March 12 and 13. General flood stages occurred,
although lower than those of the first rise,

During this period gradual rises had been coming down the
Ohio and Upper Mississippi Rivers and on March 17 a five-day
rain period set in, the fifth rise following. The river at Cairo first

passed the stage of 50 feet at 4 p. m. March 21, reaching on this
rise a crest of 52.8 feet on March 24 and 25. At i’aducah the crest
was 44.6 feet on March 24 and at Shawneetown 44.3 feet on April.
1, both representing the combined effect of the upper Ohio tide
and ponding from the mouth of the river,

Heavy rains on March 31 and April 1, especially along the lower
Ohio and lower Missouri Rivers and along the Mississippi from St.
Louis to Cairo, brought about the sixth rise. The river at Cairo had
fallen to only 49.2 feet and at Cape Girardeau, Mo., on the Miss-
issippi River to 27.2 feet on March 31, and to 38.4 feet at New
Madrid on April 1. There were some further rains on April 4
and 5, and new crests were as follows: Paducah, 42.8 feet on
April 5 and 6; Cape Girardeau, 36.8 feet on April 6; éa.iro, 53.2 feet
on April 8; and New Madrid 41.1 feet on April 9. The rivers then
fell slightly for a few days, but rains continued daily from April
8 to 16 over the same areas and also extended over the Tennessee
and Cumberland Valleys, and the seventh and most important rise
followed. Crests were as follows; Shawneetown, 40.1 feet on
April 17 and 18; Paducah, 47.2 feet on April 18; Cairo, 56.4 feet
on April 20, exceeding the previous record of April 4 and 7, 1913,
by 1.7 feet; and New Madrid 43.5 feet 1.1 feet lower than the record
stage of April 9, 1913.
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Then followed a recession until the next rain period from May
5 to 10, when the eighth rise occurred. It lasted for five days but
brqught only 32.8 feet at Cape Girardeau on May 12, 44 feet at

airo on May 14, and 34.8 feet at New Madrid on May 14 and 15.

On account of heavy rains over the tributary areas of the
extreme lower Missouri River there was another rise in the Mis-
Bissippi at Cape Girardeau, the crest stage on May 19 falling only
0.1 foot below the flood stage of 30 feet.

he tenth rise was caused by a series of almost daily rains over
e Cairo and adjacent river districts between May 23 and June
_The Tennessee River remained comparatively low during this
Period; the Ohio River was within banks at Mount Vernon, Ind.;
and the highest stage at Paducah was 39.9 feet, or 3.1 feet below
the flood stage. At Shawneetown, Cairo, Cape Girardeau, and
ew Madrid the crest stages averaged about 5 feet above the
ood stages, and the crest of 49.7 feet at Cairo on June 9 was the
ighest ever known in any month later than May. The highest
Previous summer stages were 49.5 feet in June, 1858, and 46.8
feet in July, 1844,

Table 18 presents statistical data regarding floods at Cairo from
1882 to 1927 with crests above 50 feet. However, from 1882 to
July, 1898, the flood stage at Cairo was only 40 feet, whereas since

hat time it has been 45 feet, the expansion of the lévee system and
Congequent closer confinement of the river having necessitated
the change.

TaBLE 18.~—Floods with Cairo, Ill., crest stages above 50 feet

144 ay 8
153 { May 7
189 | June 14

Days |Last date| .1y
ays {Last day
Year Crest Date aaé)ooovde %’o%? 50 feot | above 50
stage stage | OFImOre feet
157 | Mar, 21 10 | Mar. 3
21 | Mar. 8 15 | Mar. 4
. 143 | Apr. 6 14 | Feb. 29
. 22 | Apr. 25 0| Apr. 22
. 48 | Apr. 22 19| Apr. &
. 127 {\k{pr. 25 9| Mar. 20
50. 125 ar, 29 4| Jan. 20
54, 147 1 May 13 23] Apr. 18
54, 148 | Apr. 22 21 |~ Do.
53. 42 | Feb. 16 13| Feb. 10
50, 132 | Apr. 18 4) Apr. 6
51. ]
53. 145
56, 139

1 In two or more periods; other continuous.

Table 19 shows for typical or key stations the crests
preceding crests of more than 50 feet at Cairo.

TaBLE 19.—Crest stages 19121927 1 preceding crests of more than 50 feet at Cairo, I11.

1912 1913 1916 1917 1920 1922 1927
. - 2 =3 =] 3 = - =3 =3
Statlons El o |3 2 B 2 l® =2 |E| & |[®B] =g Bl =2 8| s |®| =
‘D ] K < ‘D o ‘D @ ©) @ ] = Gl = ‘D @ 3 @
- Jus} [a] =} =} o =} =} =) Jui} =} = A s} =] sa} R o=} j=]

- Feet, Feet Feet, Feet Feet Feet Feet Feet Feet
(ﬁmcinnatl, Ohio..... 53.4] Mar, 27...| 69.9 8 3.2 Jan. 14_.._156. 1| Mar. 17.__{54.6] Mar. 22...152.2| Mar. 18..__1%48. 92 Apr. 19...[246.0] Mar. 26.._{237.6] Apr. 6.

Nvansvillo Ind......- 42,6 Mar. 31--.{ 48. 4 . “l43. 6 Jan. 18____|42.8) Mar. 22.._142.8) Mar. 25...]42.9 Mar. 21_...1237.6] Apr. 23..../239.9] Mar., 25...736.3] Apr, 16.
ashville.....___.... 46,6 Apr, 7.....| 44.9 . 2,4| Jan, 5..__|45.7] Mar. 10._.|85.8 Mar. 16...|45. 1) Mar. 16..__1227. 5| Apr.3..... 940.0{ Mar. 14.._{230.4] Apr. 14.
?hattunoo 8, Tenn-.{31. 3| "Mar. 31...| 33.3 . 2.9| Jan. 1._... 47.7 Mar. 7.-..]26. 6| Mar. 22...(32.8( Mar. 13....1220. 1} Apr. 2..._. 128.20 Mar, 11...216.2{ Apr. 14.
Ohnsonville, T'enn...|35. 4| Apr. 6...-. 33.3) Mar. 20._...{32.5 8.9 Mar, 18...|20.1| Mar, 17...|36.4; Mar. 16.... 224 5 Apr. 4. 236.3| Mar 16...{232.2| Apr 17
Louls, Mo........ 30.8 Apr-5..... 327.2 Apr.16,17...(31. & --{20.3{ Apr. 3..... 27,8/ Mar. 30.../24.0] Mar. 17_._. 34.0| Apr.19....[327.3) Mar. 22...336. 1) Apr. 2.

Cairo, T11. 271000 54.0{ Apr. 6,7...] 54.7| Apr. 4and 7.|53.4] 1| ADr. 4, 5...|51. 4] Mar. 31_._(563.6) Mar. 26,27. (253, 5| Apr. 25...{252. sl Mar, 25...1 56.4| Apr. 20.

1 See Table 20, SUPPLEMENT NO. 22, MONTHLY WEATHER REVIEW for similar table covering floods prior to 1912,

2 Not the highest of the season.
¥ Crost followed that of Cairo.

The flood of 1927 at Cairo stands alone in every respect except
a5 to duration of stages above 50 feet, the flood of 1922 leading in
is respect. Stages above Cairo on both rivers were less than in
13, and considerably less than in March, 1922, except at St.
Ouls, Stages of the Ohio River immediately preceding the flood
Yere not especially high, and the absolute crests of 44.3 feet at
hawneetown on April 1, and 47.2 feet at Paducah on April 18
Were, respectively, 14.6 and 7.1 feet lower than in 1913. In the
‘}DPEI‘ Ohio River the highest flood of the season occurred in late
lanuary and early February, and there was none of consequence
‘itel‘, although the several rises added their contributions to_the
already swollen river below. The crest of 36.1 feet on April 26
at 8t. Louis was the highest'spring stage ever recorded at that place,
:’hﬂe the crest of 40.04 feet at Cape Girardeau on April 20 has been
Xceeded only by the stage of 42.53 feet on July 4, 1844,
N he small” Table 20, following, shows how each successive rise
e flood stage at Cairo found the Mississippi River below at
o €mphis, Tenn., and Helena, Ark., progressively higher on each
CCasion except in June.

Tang 20.—Down-river stages al beginning of successive rises ai
Cairo, Ill., 1927

Stage on same date at—
Date on which Cairo reached flood stage
Memphis, | Helena,

Tenn. Ark.

Feet Feet
32.8 38.8
33.0 40.1
34.0 42.8
41,3 50.8
32.6 411

1
Stage 49.2, lowest reading preceding April rise.

beesxllnce the flood of 1913, the levees of the State of Missouri have
8. 3 0extended into Donaldson Point and around to the mouth of
Which n Bayc_)u, a distance of about 22 miles from Dorena, Mo.,

Is 37 miles below Cairo. About 11 miles of this levee have

been built since 1922; also the Conran Dike, 114 miles long, was -
built in 1925 normal to the axis of flood flow near the foot of
Donaldson Point. These works have raised the flood plane from
Cairo to Hickman, Ky. (opposite Dorena), and lowered it at New
Madrid. In 1922, with Cairo 1.1 feet lower than in 1913, Hickman
was 0.3 foot higher than in 1913, while New Madrid was 3 feet lower.
In Mareh, 1927, with Cairo 0.8 foot lower than in 1922, Hickman
was again higher than in 1913, while New Madrid was 4.2 feet
lower.  The April, 1927, crest at Cairo was 1.7 feet higher than
iohat of April, 1913, while the crest at New Madrid was 1.1 feet
ower.

The breaking of the levee at Dorena on the morning of April 16
dropped the rate of rise at Cairo from over 1 foot to 0.3 foot for
two days, followed by a stationary river for one day and an addi-
tional rise of 0.1 foot on the fourth day to the crest of 56.4 feet on
April 20. Without this crevasse the crest at Cairo would very
probably have been between 58 and 58.5 feet.

All lowlands of the southern portions of Alexander and Pulaski
Copntles, I1l., were submerged with the exception of Mound City,
Cairo, and the Cairo dralnagq district, where strenuous efforts held
the levees intact. As the major portion of the April rise came from
the Missigsippi River, the water was higher on the west side of
Cairo and the Cairo drainage district than shown on the Cairo
gage. Levels run by railroad engineers showed a stage of water
at 4 p. m,, April 20, outside the Mobile & Ohio Railroad track at
Davis Junction, 1 mile beyond the northwest corner of Cairo, of
58,3 feet, 1.9 feet higher than on the Cairo gage, and the water
level was probably higher still 434 miles upstream at the north
end of Cairo drainage district, where the 57-foot levees were bulk-
headed to keep out an additional 1.5 feet of water. Some of this
water came from the headwater diversion of the Little River
drainage district in Missouri, where the run-off from 1,114 square
miles of drainage of the Ozark Hills of Cape Girardeau and adjoin-
ing counties is diverted to the Mississippi River just below Cape
Girardeau instead of going to the St. Francis Basin. This latter
project was completed in 1919,

A strong current passed from the Mississippi to the Ohio River
north of Cairo drainage district, overtopping the railroad embank-
ments and discharging through Cache River. In the city of
Mounds, 1., the water was from 1 to 5 feet deep, the failure of a
small protection levee assisting.
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There were levee failures in the North Alexander district on April
8, and in Clear Creek and Preston districts of Illinois on April 16
and 17 from above McClure, Ill., 6 miles upstream from Cape
Girardeau, to Gale, Ill., at the lower end of the North Alexander
district.  As a result the whole basin from the hills of Cape Gi-
rardeau to those east of McClure and Gale was filled with back-
water, overtopping the entire levee system, and causing the maxi-
mum stage of 40.04 feet at Cape Girardeau on April 20.

Below the mouth of the Ohio River the levee protecting the city
of Columbus, Ky., was cut on April 14 in order to avoid a more
serious break that was inevitable. As the floods subsided, great
quantities of soil fell into the river, and the city has been moved

"back to the bluff.

The great crevasse at Dorena, Mo., oceurred at 4:15 a. m., April
16, flooding 200,000 acres of land in the St. John levee and drainage
district of Missouri. The break was not unexpected and the United
States Coast Guard steamer Kankakee was on hand to remove
people from the flooded area. Three days later the crevasse water,
overtopped the ridge levee between New Madrid and Farrenburg,
Mo., for a distance of 4 or 5 miles, releasing & vast volume of water
to the Little River district or upper St. Francis Basin. Water
came into the town of New Madrid from the rear, and on April
20 it was 1.5 feet higher inside the city levee than in the river in
front of the town.

The total area overflowed in the Cairo district was about 630,-
880 acres, of which about 61 per cent is improved land.. There were
143,660 acres in Illinois, 149,800 acres in Kentucky, and 337,420
acres in Missouri. There were 11 deaths directly attributable to
flood conditions, and 6,800 persons were rendered temporarily home-
less. The total of losses reported was $4,835,863, while the value
of property reported as having been saved through the warnings of
the Weather Bureau was $4,117,850. Protective measures during
the flood cost $600,000. Railroad losses were heavy; many miles
of trackage were under water, and traffic interruptions and suspen-
sions were numerous.

SUPPLEMENT NO. 29

TaBLE 21.—Flood losses, Cairo district, 1927

Before Alfter
Jtems Mar, 171 Mar. 17 Total
Tangible Property...v.oceccmccecucecmncannanmnnan $90,115 | $1,918, 5677 |. $2, 008, 602
Matured crops...... 510, 760 320,000 830,750
Prospective crops--... - , 900 878,400 882, 300
Livestock and movable _ 15,900 200, 460 308, 300
Suspension of bUSINesS. v veuw e caee. 24,700 783,121 807, 821
Total J08S. . o oo e icae e ccce | rcmmm e fes e m e aae 4, 835, 863
Saved by Weather Bureau WArnings..cccicaecuns 325,350 | 3,792,600 4,117, 850

-1 Previously reported on Feb. 14, Mar. 16, and Apr. 27, 1927.

MISSISSIPPI RIVER FROM BELOW CAIRO, ILL., TO THE MOUTH 'OF
WHITE RIVER; ST. FRANCIS RIVER

By Freprrick W. BRisT

The great flood in the Memphis district was the combined prod-
uct of four distincet rises in the Mississippi River above Memphis,
as indicated by the stages at the key station at Cairo. The first
rise at Cairo, from February 26 to March 5, amounted to 3.7 feet;
the second, from March 13 to 25, was 13.8 feet; the third, from
April 1 to 8, was 4 feet; and the fourth and last, from April 13
to 20, the crest of 56.4 occurring on the latter date. These 4
rises were merged into 3 at Memphis and 2 at Helena, Ark., 85
miles above the mouth of White River. -

Table 22 shows the crest stages and dates at the various stations
in the Memphis district.

TaBLE 22.—Crest stages and dates, Memphis, Tenn., district

| Above flood stage Crest stages Highest previous stage
Station River s Pl
From— ;| To— Height Date Height Date
: Feet 1927 1927 Feet 1627 " Feet
Memphis, Tenn Mississippienecaccnanmacaana- 86 (Jan, 5[ Jan. 16 | __.... 46.0 | ADr. 23, cccnccnanoa 46.56 | Apr. 9, 1913.
Do.. -----do. - Feb. & | Feb. 20 ’
Do.. -eew.do Mar, 19 | Mar, 31 {ocaaicemer|onmmcccmnr e —an
Do.. ST s [+ PO SR PN Apr. 1| May 19 .-
Do.. do. June 6 | June 22 107
Cottonwood Point, Mo. do. . 34 O] [0] (O] 40,2 | Apr, 22-24. ..eeu... 42.3 | Apr. 11-12, 1913,
Helena, Ark do 44 | Jan. 9 | Jan. 18 ———
DO eeeiciceaaaen - . .do .. Feb.” 7| Feb, 24 |.....
B T TIPS SRS do. Mar. 20 | May 28 | ccmvennen :
B S I IR do._.. June 8 | June 25 111 56.75 | Apr. 26-27 Apr. 22, 1013,
St. Franels, Ark.! 8t. Francis_.o..occeccamennas 17 | Apr, 1| June 16 7 26.4 | Apr. 18 Apr. 6, 1027,
Marked Tree, Ark s T YO 17 { Feb. 1| Feb. 20 | eoloccnaecaeomcac e cmccmecmmaen
Do..uee--- ...do.... ---| Apr. 9 June 17 90 20.1 ] Apr. 10 2] Apr. 18-19, 1812,

1'Data not complete.

It will be seen from the above table that the crest stage of 46 feet
at Memphis was 0.55 foot below the previous highest water on
April 9, 1913, while at Helena the crest stage of 56.8 feet was 1.6
feet above the previous highest water on April 22, 1913. In the
report on the Cairo district it was stated that, without crevasses in
that district, the crest stage at Cairo would probably have been
between 58 and 58.5 feet, or between: 1.5 and 2 feet higher than the
actual crest of 56.4 feet. This would have made the Memphis
crest about 47 feet, or possibly a little higher. Likewise, the crest
at Helena would probably have been about 58.5 feet, or about 1.75
feet higher than the actual crest of 56.75 feet, and approximately
the same as the estimated crest at Cairo under the same conditions.
However, a portion of the possible excess of 1.75 feet would have
been due to ponding created by the still higher stages that would
have occurred at Arkansas City, Ark., had the levees in that sec-
tion remained intact.

The river at Memphis was above 40 feet from March 27 to April
3, and from April 7 to May 7, all inclusive, a total of 39 days, and
6 days less than in 1922. At Helena the river was above 50 feet
continuously from March 30 to May 12, inclusive, a total of 44
days, the same as in 1922.. Table 23, following, shows the number
of days from 1903 to 1927 when the river was above 40 feet at
Memphis and above 50 feet at Helena. .

On March 7, during the second rise, over 2 inches of rain fell at
Memphis, and on the following morning the river at this place
showed a 24-hour rise of 0.7 foot, with no corresponding rise above.
The rains were also heavy over the near-ti{i drainage basins of the
Obion, Forked Deer, Hatchie, and Wolf Rivers, so that the river

responded locally, without increment from ahbove. This unusual
feature persisted throughout the remainder of the flood, and it ap-
pears to have prevailed also at Cottonwood Point, and in lesser
degree at Helena.

TABLE 23.—Number of days, 1908 to 1987, Mississippi River was
aAbo]é)e 40 feet at Memphis, Tenn., and above 50 feet ai Helena,
re. .

Number of days— Number of days—
Year Above 40 | Above 50 Year ‘Above 40 | Above 50

foet at feet at feet at feet at

Memphis Helena Memphis Helena
U 1 2 10 | 1916 ccnerccennns 16 18
1907 . cimeaaee 3 5 1920 o immmaans 4 3
1012 e 2 29 11 19220 aniicemaenn 45 44
1913 v cacceeane 26 24 1| 1027 cceeaaae 39 44

The June flood was due to a series of frequent rains between

May 23 and June 4 mainly over the districts to the northward, as
there was very little rain below Cairo after May 25.
- The Missouri River east of Kansas City was again in moderate
flood, the Illinois was still very high, and the northern tributaries
of the Ohio were at good stage. The southern tributaries of the
Ohio, however, were comparatively low.
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These rains were sufficient to cause general rises at and above
Cairo, with 21.8 feet on June 6 at Hermann, Mo., on the Missouri
River, 33 feet at St. Louis on June 8, and 49.7 feet at Cairo on
June 9, a total rise at the latter place of 13.3 feet since May 23.
At Memphis the crest was 39 on June 14 and 15, or 4.4 feet higher
than the highest previous June stage, that of June 21, 1917. -On
an gverage 8 stage above 30 feet occurs at Memphis about once in
9 years. At Helena the crest of the June rise was 48 feet from June
16 to 18, inclusive, exceeding by 2 feet the previous high stage of
June 1, 1893,

The flood in the St. Francis River began with the heavy rains
of January 18 to 24 over the southeastern lowlands of Missouri.

he river at St. Francis, Ark., rose from 9.3 feet on January 16 to

25.9 feet on January 25, the highest stage of record or tradition at
that time and 8.9 feet above the flood stage. At Marked Tree,
Ark., this rise crested from February 7 to 11 at 18 feet, 1 foot above

the flood stage. This food broke the levees in three places on the

issouri portion of the river, one north of St. Francis, Ark., one
west of Gibson, Mo., and the third north and west of Kennett, Mo.
here were no breaks in the newer and higher levees just below
the Missouri-Arkansas line, but a considerable quantity of water

Passed around the upper end of the levee west of St. Francis, Ark.,
and flooded a portion of the basin west of the river.

Nine levee breaks were reported along the right bank of the St.

rancis River from the northern limit of Poinsett County to the
mouth of the St. Francis Lake floodway. Subsequently a break,

865 feet in width, occurred in the floodway at the foot of St. Francis
ake, west of Marked Tree, Ark., and water ran through the
crevagse until July 10, when it turned and flowed back through

the floodway. From the time the breaks occurred along the left
bank it is estimated that 50 per cent of the flood waters from the

upper St. Francis River found their way to the Little River dis-
trict above Kennett, Mo,

The next important rise in the St, Francis River was in Mareh,
and the river at the town of St. Francis rose from 8.8 feet on March
12 to 22.9 feet on March 24, but at Marked Tree the flood stage
was not reached until April 9 while the third great rise was in
Progress above. During the third rise the crest at St. Francis was
26.2 feet on April 6, or 0.3 foot above the stage of January 25.

ter an interval of a few days the final heavy rain period set in,
and the river at St. Francis after a fall of 3.9 feet from April 6 to

2, reached a stage of 26.4 feet on April 18, the highest stage of
record or tradition.
ay and early June rainfall was also quite heavy over the upper
basin and there was another crest of 21.5 feet at St. Francis on
ay 12 and still another of 23.1 feet on June 6, the river falling
below the flood stage of 17 feet by June 17. At Marked Tree the

‘Iver was continuously above the flood-stage of 17 feet from April

to June 17, inclusive, with a crest of 20.1 feet on May 10,

It is believed that none of the water from St. John's entered the
St. Francis above the present Little River floodway. The direct
causes of the flood water in Mississippi County, Ark., were the

reaks in the levees on the east side of BigS Lake. These breaks

Were made by the flood waters from the St.  Francis and Little
lvers. The Dorena water came later and flowed through these
reaks into Mississippi County. This overfiow occurred in April.

verflow water from above St. Francis, Ark., reached parts of

Clay and Green Counties in northeastern Arkansas Iate in January,

and parts of Craighead and Poinsett Counties early in February.
ackwater was reported near Marianna early in March and in the
Swer St. Francis Basin by March 15 to 20. ,

The depth of the overflow in the St. Francis Basin varied from
8 few inches to 20 fe¢t, while at Laconia Circle it was from 15 to
25 feot deep. The water was the highest known, except in the
districts submerged in 1912 and 1913 from breaks in the main

ississippi levee near Wilson, Ark.

lanting began as early as May 15 and was carried on as fast as
the waters receded and the ground could be prepared. When the
Une rise became appsarent, planters were advised by this office to

Olserve caution in planting on low,ground. Not all heeded this

%dvme, and the expected rise again covered 50 per cent or more of
he area overflowed in April. It was then too late to replant

Much of it, but some was planted in corn and fodder.

1 ere were no crevasses in the Mississippi River levee on the
eft bank, but there was considerable overfiow from backwater
etWet?n the river and high ground along small streams entering

i € Mississippi. As on the Arkansas side of the river much plant-
g was done in May, and much again overflowed by the June rise.

dis revasses.~—There were no crevasses in any levee in the Mempbhis

trict that were up to standard grade and seotion, and at points

where breaks occurred the flood plane was at least 1.5 feet above
previous crest stages, except at Laconia Circle where the levee was
destroyed by caving banks,

At 5.30 p. m., Mareh 29, the levee on the right bank of the Missis-
sippi River at Laconia Cirele, a short distance above the mouth
of White River, broke on account of caving banks. -~ Approximately
2,000 people were driven from their homes and about 12,000 acres
of land were overflowed. . To relieve the situation a small crevasse
vs(a.s1 opened on April 12 in the back levee on the west side of the .
circle,

On April 15 at 8 p. m. the right-bank levee of the Mississippi
River broke near Whitehall, Ark., about 15 miles above Helena.
The approximate width of the crevasse was 1,250 feet. On April
20 at 10:45 p. m. and on April 21 at 10:30 a. m. the right-bank
Mississippi levee broke in three places near Knowlton, Ark., 10
miles above the Laconia Circle crevasse. The total length of the
breaks was 3,600 feet, and the lengths of the standing sections
between the breaks were approximately 300 and 1,500 feet.

Extent of overflow—On the east side of the Mississippi River
505,000 acres of land were overflowed, of which 390,000 acres were
unleveed. On the west side of the river 1,430,000 acres were
overflowed, of which 400,000 acres were in the St. Francis Basin
backwater area.

Gage relationship.—Between 1916 and 1922 the main right-bank
Mississippi levee in the St. John’s levee and drainage district of
Missouri above New Madrid, Mo., was extended downstream
about 10 miles. This resulted in a marked elevation of the Cairo
flood plane as compared with points in the Memphis distriet.
Since 1922 the same levee has been extended 10.68 miles farther
downstream, leaving a gap of about one-half mile at St. Johns
Bayou near New Madrid. _

Table 24 shows crest stages at Cairo and points below from 1916
to 1927, inclusive, together with departures from the Cairo crests.
Owing to the crevasse at Dorena, Mo., and excessive local rains in
western Tennessee the readings for the flood of April, 1927, are not
comparable.

TABLE 24.—Crest stages, Memphis district and departures from Cairo

crests B
Cottonwooﬁ Fulton Memphis, Helenas,
Point, Mo. | Tenn.’ Tenn. " ATk,
Date Cﬂ‘}:o'

S129 | stago DRA"Stago [ DDA |stago [Fiha" Stago | DB
. Feet | Feet | Feel | Feet | Feet | Feet | Feet
February, 1016...ccnaz- —~13.9 | 40.2 [—13.2 | 43.6 | —9.9 | 53.4 0.0
First rise, 1022 « caecee-r —15.1 /301 {—14.5 | 42.6 {(—11.0 | 52.3 | —~1.3
Second riss, 1922. - —16.1 180.2 |~14.3 | 42.3 [-11.2 | 83.1 | ~0.4
March, 1923 . coooieanan ~12,2 | 32,7 |—14.0 | 36.5 |—~10.2 | 456.4 | ~1.3
Japuary, 1927.. —13,7 | 33.0 |~15.8 | 37.7 |-11.2 | 46.3 | ~2.6
Fobruary, 1927 —13.8 | 83,7 |~15.2 | 37.8 [~11.1 | 47.3 | ~L6
April, 1027 ecavacamnen —16,2 | 42.2 |~14.2 | 46.0 {—10.4 | 56.8 0.4

Flood losses.—Land was submerged by Mississippi water from
5 to 814 weeks during the first flood period ending in May, and from
1-to 2%4 weeks in June, while in parts of the St. Francis Basin the
land was covered from 4 to slightly more than 12 weeks. An un-
determined percentage of land was covered with sand, which will
probably prevent good crops for several seasons to come. Suspen-
sion of lumbering operations was & costly item, although moderated
in some measure by the opportunity fo float logs to points near
the mills. Owing to general heeding of the warnings the loss of
livestock and movable property was not great for a major flood.

Forty-seven human lives were lost during the flood, 17 white,
9 colored, and 21 color unknown.
; 1'1The total reported losses amounted to $28,051,468, divided as
ollows:

Tangible Property - - - - . ' $3, 734, 450

Crops, actual . e 1, 124, 070
Crops, prospective. - .o . e 9, 112, 525
Livestock and other movable property..........__.. 593, 350

Suspension of business_____________ . __________.__ 10, 268, 5656

Protection WOrK . .. 218, 508
Land damage (300,000 acres at $10 an acre) ... 3, 000, 000
N 7 . 28, 051, 468
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Lumber loss and demage.—Through the courtesy of the Hard-
ware Manufacturers ‘Institute of Memphis, Tenn., the following
statement as to damage to the lumber industry in the flooded
States was obtained:

' TaBLE 25.—Losses incurred by the lumber industry, 1927

Damage
; Mills Suspen-
State s | over- Log rail- sionof | Total
aftected) fowed |Millsand | road and | y oo 1 business
yards |log equip- er
ment
Missouri.._.... 10 4| $10,000 [ $80,820 | $1,000] $45,000 | $136,820
Arkansas. . 80 35| 350,000 { 500,000 |...omv..-- 600, 000 | 1, 450, 000
Tennessce. 33 7 100,000 | 25,000 | 188,000 | 323,000
Mississippi 42 24| 350,000 |  500,000.| .. .-..-- 315,000 | 1, 165, 000
_ouisiana. 64 38| 60,000 | 650,000 | 210,000 | 480,000 | 1,400,000
TeXAS- - camenen 5 (i IO 15,000 |- o ee- 30,000 45,000
Total..... 234 103 | 770,000 | 1,845,820 | 236,000 | 1,668,000 | 4,519,820

" The money value of the property reported as having been
saved through the flood warnings was $1,602,500. These fig-
ures are far from complete, as many persons stated that while the
warnings were of enormous value, they were unable to give expres-
sion to the value in term of dollars and cents. Warnings were
distributed by telegraph, radio, press, mail, steamboats, etc. The
long-distance telephone was in almost constant use, and hourly
broadcasts of warnings, river stages, and flood news were made
from 8§ a. m. to 3 p. m, Ixtensive use was also made of airplanes
to carry engineers to threatened points and to search for locations
of possible crevasses.

ARKANSAS DRAINAGE FROM KANSAS-OKLAHOMA LINE TO FORT
SMITH, ARK.

By Truman G. SHIPMAN

Moderately heavy rains near the close of March over eastern
Oklahoma, and southeastern Kansas were immediately followed by
flood warnings for the lower Verdigris River and for the Neosho
and Arkansas Rivers. Before the recession had progressed very
far, heavy rains again set in, and during the 13-day period from
April 7 to 19 the average rainfall over the drainage basin was

. approximately 8 inches. Flood warnings were of course issued
promptly. The heaviest -rains occurred from April 11 to 16,
inclusive, and in order to keep pace with them it became necessary
to revise the river forecasts and flood warnings upward from day to
day. Two features that contributed to the abnormally hx.gh
crests in the eastern portion of the district were the heavier raing
near the Oklahoma-Arkansas line and the fact that the second
rain period set in just about the time that the upstream crests
from the earlier rise reached the lower portion of the district,
thereby inaugurating the second rise on much higher initial stages.

There was no flood of much consequence in the Arkansas River
above the mouth of the Verdigris, but the river below the Verdigris
and the extreme lower Neosho were in great flood, and at some
places exceeded the highest previous stages of record. The table
following shows the crests reached at stations in the district,
together with the highest stages of previous record:

TaBLE 26.—Crest stages and dates, 1927, Fort Smith, Ark., districl

Highest previous

II;I;%I{ Crest stago
Flood] days
Station River stage |above,
g&%‘é Height] Date [Height Date
Feet Feel 1927 Feet
Ralston, Okla:. ... Arkansas.| 16 1{ 16.0 | Apr. 21| 23.0 | June11,1923.
Tulsa, Okla..-....... o.do..__. 16 0| 146 Apr. 13| 19.8 | June13, 1923.
Independence, Kans.| Verdigris.] 30 ].._... 45.2 | Apr. 20| 46.7 | July 8, 1904.
Okay, Okla....c..... PP ¢ T TN 27 6| 32.0| Apr. 18 | 28.5 | 1903,
Wyandotte, Okla....] Neosho..| 23 71 20.5) Apr. 15| 340D 1es?;ember,
5.
Pensacola, Okla...... odoo.ol % 71 320} Apr. 16} 32.5 Alpr.%), 1012.
Fort Gibson, Okla...|...do.._.. 22 14| 34.5{ Apr. 16| 85.0 | May 25, 1908.
Tamahg, Okla...... Arkansas., 25 [...... 32,4 Apr. 14| 28.0 ¢ Juneld4,1923.
Webbers Fallg, Okla _.__.do.....] 23 14| 33,51 Apr. 15| 48.2 | June, 1833,
Fort Smith, Ark..... we-do..._. 22 16 36.7 | Apr. 16 | 38.0 | June, 1833,

1 Probably higher following day.

Four lives were lost at Gibson Station, OQkla., on the Verdigris
River, and one on the Poteau River in Oklahoma. About 265,000
acres of land were overflowed in the district, and the total of losses
reported amounted to $5,710,000, divided as follows:

Housed €rops_.— - ccvmome oo e m e $425, 000
Prospective erops. - . oo oo i 3, 100, 000
Buildings, highways, bridges, ete. .. 700, 000
Railroads - o oo o e 1, 070, 000
Livestock, ete_ - - - s 90, 000
Suspension of business.. . .. oo 325, 0600

Total e ieeeeem= e 5,710, 000

The money value of properi;y saved through the warnings of
the Weather Bureau was given as $425,000.

ARKANSAS DRAINAGE BELOW FORT SMITH, ARK.
By Harvey 8. Core

The same general rain conditions that caused the floods at
and above Fort Smith, Ark., also covered the remainder of the
Arkangsas. drainage to the eastward, but in greatly intensified
form. From April 9 to April 22 the total fall of rain varied be-
tween 8 and 10 inches in extreme eastern Oklahoma, and between
9 and 19.48 inches eastward over west-central Arkansas, thence
%{.adually decreasing to about 9 inches toward the Mississippi

iver.

Over the area extending from Newton County to Yell Count
the total rainfall during the two weeks exceeded 16 inches, wit
a maximum of 19.48 inches at Danville, Yell County. At Little
Rock 8.08 inches fell during the 24 hours ending at 7 a. m., April
20. Southeastern Kansas also contributed more than 6 inches.
Farther to the westward over Kansas and Oklahoma the rains did
not contribute materially to the volume of flood watera. Other-
wise the Arkansas River flood would have reached still greater
proportions. The rain period was divided into two parts by an
interval of two days, April 16 and 17, during which little or no
rain fell, and it should he noted also that the rains in both the
Arkdansas and White basing began over their upper portions,
and followed the crests down, heavy rains occurring at the times
of the crests at the lower stations.

By April 13 the lower Arkansas River was about bankful,
and the heavy rains of April 12 to 14 together with those of April
15 at the lower stations made the approach of a dangerous flood
a certainty. The second rain period added still more to the flood
waters and the result was the second highest flood in.over & century. .

In the White Basin the precipitation conditions were much the
same as in the Arkansas, and had it not been for the fact that the
crest in the Buffalo River oceurred three days before that in the
upper White the crests in the White River below would have
been much higher.

The first flood warning was issued on the morning of April 13,
and was in the nature of a general warning. The last warning
was on April 20, and applied to the Arkansas River at and below
Little Rock. Extraordinary service was afforded for the reception
of information and the distribution of warnings, the telegraph,
the telephone, the radio, the press, and numerous bulletins, con-
tributing impartially until the rising waters overwhelmed the
telegraph and the telephone in many localities.

Crest atages during the flood and the dates therof, and .also
the highest stages previously recorded, are given in Table 27.

TasLE 27.—Crest stages and dates, 1927, Litile Rock, Ark., district

Crest sthge Highest previous stage
Station River E@Sgg -
Height Date Height Date
Feet | Feel 1927 Feet

Dardanelle, Ark._.... Arkansas....| 20| 33.0 ) Apr.19..._. 29.8 | Jan. 31, 1916.
Little Rock, Ark.____.|....- do. 23 3 June, 1833.
Pine Bluff, Ark....__.|..._. do.._. May 22, 1802
Yancopin, Avk_ ... 1 _._. do.._. Feb, 10, 1016,
Qilbert, Ark. .. Baffalo Aug. 18, 1915.
Danville, Ark... June 4, 1904.

Patterson, Ark. January, 1916.

Dam No, 1, Ark v

Aug. 20, 1915.
D

0.
Aug. 21, 1915,
May 189, 1918,
Aug, 21, 1915,

............ Teb, 1, 1916,

....... Jan, 31, 1916.

Batesville, Ark. .. Feb. 1, 1016,
Newport, Ark_... : D

0.
May 20, 1918.
Feb. 8, 1916,

1 84, Louis district,
2 Highest recorded.  Walter over gage.
3 About.
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Although no records for 1833.are available for Dardanelle-and -

Pine Bluff, Ark., those for Webbers Falls, Okla., and Fort Smith
and Little Rock indicate that the water at Dardanelle and Pine
Bluff was higher in 1833 than at any time since that year. The
Black River was not quite as high in 1927 as in 1915, nor was the

upper White River from Calico Rock to Batesville, Ark. In the ..

lower White River the 1927 stages were the highest of record. At
Newport, Ark., the levee held, while below Newport the second
series of heavy rains sent great volumes into the river, and. at
Georgetown, Ark., the crest stage would probably have been
about 82 feet had the levees held.  The excess of 4.8 feet over
the previous high water stage at Clarendon, Ark., may have been

backwater from the Mississippi River. Backwater also probably
exercised some effect in the Arkansas River at Pine Bluff. L
The levees on the right banks of the Mississippi and lower
Arkansas Rivers are under Federal control, and these held except
at South Bend and Pendleton, Ark., on the Arkansas River, where
two large crevasses oceurred. The Jackson County levee which
protects Newport also held, while the White Riveér levee and the
Missouri Pacific Railroad embankment below Newport and the
levees along Little Red River were either submerged. or. gave way.
The Pemberton levee, which connects with the Plum Bayou levee,
was almost entirely submerged, and Plum Bayou levee broke in
five places. From Fourche levee in Pulaski County westward to
Fort Smith all levees were covered, some having been nearly
" waghed away. s g ’ "
Much unleveed land along the Black and upper White Rivers
and large areas back of the levees were overflowed, and more
than 2,500 square miles of land along the White, Black, and
Little Red Rivers were covered with water, while the extent of the
submerged area along the ‘Arkansas- below Fort ‘Smith and: its
smaller tributaries was about 3,200 square miles. ‘The total area
overflowed in the entire State of Arkansas was more than 6,600
square miles. Forty thousand persons were driven from their
homes, and 127 lives were known to have been lost. Great chan-
nels and holes were formed in some of the best farm lands, and
piles of sand deposited on others, rendering large fracts entirely
useless for the present. ) )
¢ l'll‘he total losses reported aggregated $13,936,000, divided as
ollows: ‘

Arkansas | White
B.asin Basin Totel
Tangible PrOPerty . cceeemenreccmacccacacamnn-n $5, 196,000 §$3, 190, 000 . $8, 386, 000
Prospective Crops-ceecceecccceocmremmcmmmmcemec]eancce e ceaanae 3, 454, 000
LivestoeK . cum e onae e - 568, 000 69, 000 637, 000
Suspension of DUSINESS. e wcumecrcceeaecanmcennnans 773, 000 486, 000 1, 259, 000
TOLal. <ot lemmmemennrmamsnpennnan 6,637,000 | 3,745,000 | 13,036, 000

The value of property reported as having been saved by Weather
* Bureau warnings was $1,099,000 in the Arkansas and $485,000 in
the White Basin, a total of $1,684,000. ... .. . ;

. The Air Service, Militia, Federal, State, county, city, and many
civie organizations were combined under the Red Cross for rescue
and relief work. Refugee camps. were formed and.persons con-
centrated to them as rapidly as possible. Airplanes moved up
and down the streams, locating persons marooned in trees and
houses and on high ground, and boats were sent to carry them to
camps, Suffering was intense at times, some persons remaining
in trees for 48 hours before they could be rescued. Food was
sometimes scarce and living conditions very uncomfortable, ‘but

no gerious outbreak of disease resulted.

MISSISSIPPI RIVER FROM THE MOUTH OF WHITE RIVER TO
VICKSBURQ, MISS.; YAZOO RIVER

By R. T. LiNnDLEY

The flood of 1927 in the Vicksburg district was the most pro-
longed and disastrous in its history, and its inception may  be"

traced to the excessive rains of August and September, 1926, over
the upper portion of the Mississippi drainage. At Vicksburg the
1926 ‘crest of 30.9 feet on September 24, 25, and 28 has been
exeeeded but twice in 56 years, 40.4 feet on September 1, 1875,
and 40.1 feet on September 6 and 7, 1915, while the 1926 crest of

40.7 feet on October 26 was 9.8 feet higher than the previous crest -

of 30.9 feet on October 1, 1915,
Stages in the autumn and early winter of 1926 were then unusu-
ally high for the season and the subsoil was well filled with water

so that the winter and spring rains brought such a volume of water
into the combined channel that it overflowed and broke through

There were several very serious crevasses in the district. The
most serious was the one that occurred soon after 7 a. m., April 21
at Mounds Landing, Miss., on the left bank of the Mississippi
River near the southern boundary of Bolivar County. Nearly
2,000 square miles of Jand were overflowed, of which about 1,148
square miles, or 735,000 acres, were under cultivation. Water
through this crevasse inundated Greenville, Miss., a thriving city

v the levees.

- of about 15,000 inhabitants, through the failure of the protection
“levee at the back of the city, and many other prosperous towns
partly due to the increased benefit of the levees, assisted by .-

and hamlets were overflowed and their inhabitants marooned,
necessitating the establishment of numerous refugee camps at
peints above the reach of the flood waters. -

The flood waters from the Mounds crevasse in their eastward
and southward sweep spread to the lower Yazoo Basin, but the rise
in the. Yazoo River at Yazoo.City, Miss., although reaching the

highest stage of record, was much more gradual than over the

region more directly in the path of the flood waters, and the higher
ground fo the eéastward and adjacent to the course of the lower
river permitted some relief, although great damage was done.

Refugees, human and otherwise, 'gathéred along the Missis-
sippi levees, when possible to do so, and, when it became necessary,
they were taken by boat to the various concentration camps.
Inland, however, ‘where there was no hope of immediate relief,
many. of the livestock were drowned, and the inhabitants, if be-
yond the reach of mounds, or other comparatively elevated points,
withdrew to ‘upper floors of buildings, or roofs, .until evacuated
by motor boats. : :

At the close of the flow the width of the crevasse at Mounds was

2,600 feet. 1+ : el ‘
. There were four major crevasses along the lower course of the
Arkansas River; resulting in the flooding of a large area in north-
eastern Louisiana, and another in the main Mississippi levee at
Cabin. Teele, La.;, which, while causing great damage to houses,
lands, and business, was without loss of life and movable property,
as the crevasse had been expected for some time. The width of
the crevasse was 2,400 feet. These crevasses released sufficient
flood water to inundate about 1,900 square miles of land in south-
eastern Arkansas, and about 2,000 sauare miles in northeastern
Louisiana. - The most important town inundated by the Arkansas
River crevasses was Arkansas City, Ark., a town of about 1,500
population. As at Greenville a levee failure back of the town
admitted the flood waters, and during the spring the town was
flooded three times, as it was impossible to complete the closure of
the crevasse. s .

Extent -of overflow.—Reports received indicate that about
5,032,000 acres of land were overflowed by the flood, 850,000 of
which ‘were crop lands, including 550,000 acres of lands in Missis-
sippi already planted in cotton.

Loss and damage.—Forty-two human lives were known to have
been lost, and 7,300 horses and mules, 8,920 cattle, 22,300 hogs, and
about 260,000 fowls were drowned. -

Authorities vary considerably in their estimates of the total
damage from the flood, and naturally so considering its huge propor-

tions. Perhaps something more than $100,000,000 would be a fair
estimate for this district, divided as follows:

Tangible property .. .. .__. T, e —iaa. $14, 500, 000
Crops . e oo ii i b e 50, 000,000
Livestock, et¢. .o 15, 000, 000
Suspension of business 10, 000, 000
Protective work, ebe_ - oo olo_ 15, 000, 000

LT 104, 500, 000

Of the above about $4,500,000 were railroad losses, not including
unremunerative business such as transporting refugees and supplies
and suspension of traffic. :

Much of the corn planted after the flood has been subjected to

_ cutworms and other flood-borne pests, and in general has fared

badly. -Livestock losses have been materially increased on account
of anthrax throughout the flooded area after the remaining live-

- stock was returned.

It has not been possible to estimate the value of property saved
through the warnings of the Weather Bureau. No complaints were

" received, and it is therefore assumed that the service was satisfac~

tory. Warnings were given wide circulation by every available
means, and, if reports from other districts may be taken as criteria,

‘they must have proved very instrumental in saving lives and

property. .
able 28, following, contains statistical data for the several river
stations in the district.
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TasLe 28.~Flood duration, crest stages and dates, Vicksburg, Miss., district, 1927
Above flood stage Crest stage Highest previous stage
Station River Flood . Number ,
! stage of days
: From— | To— : Helght : Date Height Date
Feet Feel
Arkansas City, Ark.__ Mississippl 48 1 Feb. 6| May 10 174 68.0 | Apr. 22-27, 1022,
Greenville, Miss do. 42 | Feb. 7 | May 10 169 52,1 | Apr. 25-27, 1022,
VicksSburg, MisS.. oo cweeooecceenicsmavconafanaes do..... 45 | Jan. 17 { July 12 1163 55.0 | Apr. 28-29, 1622,
Swan Lake, Miss Tallahatchie 25 | Dec.20?| June 7 1158 29.9 | Apr, 25, 1911,
Greenwood, Miss Yazoo. 38 cean . (O] 41,2 1 1882,
Yazoo City, Miss do. 25 | Jan, 9| July 12 185 36,5 | 1882.
1 Not all consecutive. 21028, ! Above from Dec. 28, 1826, to Jan. 9, 1827. Crest 38.4 on Jan. 2-3.

“Crests at Arkansas City ‘and Greenville were coincident with
the crevasse at Mounds Landing, Miss., about 7:15 a. m., April 21.
Had levees been strong enough and high enough to retain the
entire volume of water then in sight, considerably higher crests
would have been reached at those points. o

RED »RIVER ABOVE ALEXANDRIA, LA.
By J. W. Cronk

There were no floods in Red River above Arthur City, Tex., 382
miles above Shreveport, but from Arthur City to the eastern end
of the district, floods were general both in the main stream and its
tributaries. 'The contributary rains fell first on April 5 and 6 over
the Sulphur River drainage and on April 7 over the Red drainage.
These were followed by more or less scattered heavy rains on
April 9, 11, 14, 18, 19, 20, and 21, and the average fall of rain from
April 5 to 21, inclusive, from Denison, Tex., to Alexandria, La.,
determined from the daily data at nine river stations, was 8.83
inches. . This was not an exceptionally heavy fall, and, correspond-
ingly, the flood in this district was not of great magnitude. The
highest stages recorded, together with the highest recorded stages

Flood warnings were first issued on April 6 for the Sulphur
River, for Red River on the following day, and frequently there-
after until April 26 when the last warning issued was sent to
‘Ninock, La., on Lake Bisteneau. :

There were several local crevasses reported in the vicinity of
Index, Fulton and Lewisville, Ark., with the opening at the latter
about 2,000 feet in width. There were no crevasses in the main
Louisiana levees, which are a portion of the State system.

Large areas of unprotected lowlands were overflowed, mainly in
Bossier Parish, both from Red River itself and from bayous tribu-
tary to Red River, the latter backing up the water in the bayous.
Railroads and highways in the vicinity of Shreveport were covered
gy water for a time, and train service was interrupted.for some
days. . I o }

- It was found to be extremely difficult to obhtain reliable estimates
of the loss and damage.

Reported losses were as follows

previous 101927, are as follows: .

TaBLe 29.—Crest stages ‘and dates, Shreveport, La., diétrict, 1927

g Crest stage Highest previous stage
Btation River géggg :
' Height Date Height Date
Feet 1027 Feet
Denison, TeX.oooanao., 17.0 35.5 | May 26, 1908.
Arthur City, Tex.__..|...d 27.0 43.2 | May 28, 1908.
Index, Ark._T_ . ... = 1 30.8 27.6 | May 2}, 1920,
Fulton, Ark.......... -35.0 35.8 | July 17, 1876,
Springbank, Ark. 40, 2 46.0 | Date unknown.
Shreveport, La... 37.4 459 | August, 1849,
Whitecliffs, Ark..._ 20.9 320 | Aug. 21,1915,
Ringo Crossing, Tex., 26.3 30.0 | June 27, 1921,
Finley, TeXoeeoooa. .. 28.2 3L 4 | Apr. 28, 1915.
Jefferson, Tex.._. .. Cypress...| 18 10.6 . 24,5 | Date unknown.
Ninock, L. eo._.oon. Lz‘z;lée Bis- 281 335 May1-2._...cue.n
B - o . neau.

The recorded highest stage at Index, Ark., is probably not the

actual highest stage.

that the stage in May, 1908, was much higher.

The record is short, and it is entirely probable

Tangible property . . ... ___ e el $560, 000
Prospective erops. - ., o oos 846, 500
Movable property._ ... ___. e ——— 136, 500
Suspension of business_ . ____.__ - mmmm——— 132, 000

17 1, 675, 000

~ No lives were lost, and the value of property saved through the
warnings of the Weather Bureau was given as $458,000.

MISSISSIPPI RIVER FROM BELOW VICKSBURG, MISS,, TO MOUTH
RED RIVER BELOW SHREVEPORT, LA.; OUACHITA AND ATCHA-
FALAYA RIVERS .

By I. M. CLing

The flood: of 1927 in Louisiana excceded any previous flood
since the settlement of this section more than 200 years ago. The
previous flood of reference was that of 1882 which was exceeded by
that of 1927 by 3 feet at Jonesville, La. In the upper and central
portions of the Atchafalaya Basin west of that river the water
depths in 1927 were in some instarices from 6 to 10 feet above the
previous flood record. East of the Atchafalaya River in Iberville
and Assurmaption Parishes the flood of 1927 exceeded that of 1882 by
about 2 feet. ‘ ' : ,

Table 30 below givés statistical data for the flood at the various
stations in the New Orleans district.

TaBLE 30.—Crest stages and dates, 1927, New Orleans, La., dism’ctl

Above flood stage | - Crest stage Highest previous stage
: Flood Number . :
Station River stage of days
From— ! To— ) Height Date Height Date
- . Feet 1927 1927 Feet
Natchez, Miss.. 46 | Feb, 12| July 10 149 556.3 | Apr. 26, 1922,
Angola, La_..__ 451 Feb, 13| July 13 151 55.3 ay 15, 16, 1022,
‘Baton unge La: 35 | Feb, 12| July 14 153 45.7 | May 16, 1022,
.Plaguemine, La. . 31| Feb, 11 { July 13 153 41.1 1 May 16,1922, .
Donaldsonville, Lt 28 | Feb. 12| July 8 147 35,9 | May 16, 1922.
New Orleans, La_ 17 | Feb, 13 | June 12 120 21.3 | Apr. 25, 1922,
Alexandrls, Ta_ .. 36 | Apr. 20| May 18 20 48 | 70y 6, 1908,
Monroe, La....... 40 ar, 20 | June 17 90 49.1 | 1874,
Melville, Lo........ 37| Feb. 14 | June 13 120 45,9 | May 14-16, 1922
Morgan City, La. ... ... ... 8| May. 25 | June 23 30 9.6 [ June 13, 1012,

1 Aﬁ Ramos, La., 5 miles Ve.gakstqu! Mq;gaﬁf dity, a crest.equivalent to 11,7 feet on the Morgan City gage was recorded by 'the Southern Pacific R,

R, on June 5,
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The first flood forecast for the district was issued on February
7, followed by others on February 14, 18, and 19 after heavy rains
Intensified the situation. The warning of February 19 predicted a
stage of 49.6 feet at Natchez between February 24 and 27, 18.8 to
19 feet at New Orleans, and from 39 to 40 feet at Melville between
Febrnary 25 and March 2.  The crests, the first of the flood, were
Natchez, 49.5 fect from February 23 to 27; New Orleans, 18.8 feet
on March 1; and Melville, 39 feet from February 28 to March 2,
almost exactly as forccast. ‘ a
The Mississippi River below Viekshurg and the Atchafalaya did
not fall below the flood stage before another and greater flood was
In sight. The next general warning was issued on March 23, and
a3 often thereafter as changes were indicated. 'On April 23, two days
after the crevasse at Mounds Landing, Miss., a statement was
Issued that this crevasse would not relieve conditions in the New
rleans district, . s .
A small crevasse was caused on the afterncon of ‘April 23 at
Jl}_mor, La., on the right bank of the Mississigpi River about 40
iles below New Orleans, by collision of the 8. S. Inspector with
he levee. The ship was grounded in the levee for several weeks,
Preventing the closing of the crevasse, .. ..~ . -
In order to relieve the situation at, New Orleans the'levee at
Caernarvon, La., 14 miles below New Orleans, was cut at 2:15 p. m.,
pril 29, and on the previous day notice wag given that, after the
reach was made in the levee, the river at New Orleans would fall
or three to six dayvs, and remain nearly stationary thereafter until
‘the flood crest had passed. o
. A crevasse occurred during the afternoon of April 30 in the
:1¢.e.Yee near Glasscock, La., on the right bank of the Mississippi 22
Iniles below Natchez, and during the following ‘day four crevasses
Occurred near Bougere, about & miles below Glasscock.: ‘This made
8 total of five crevasses opening from the Mississippi River into
he lower Tensas Basin. A special bulletin.on May 1 gave notice
that,_ as the artificial crevasse at Caernarvon continued to widen,
the river at New Orleans would fall accordingly, but, with a further
Fise of 3.4 feet at Vicksburg in five days, all persons in lowlands
above New Orleans were warned to take every precaution, as river
stages were likely in gsome places to be from 3 to 4 feet hig’her than
ever before. 'This bulletin was so alarming that Hon. John M.
Parker, Federal and State coordinator; telephoned its contents to
‘towns protected by the Bayou des Glaises levee, and advised that
Plans he laid for eventual evacuation, . L ;
On May 4 the water ran over the top of the levees at Winter
Quarters, on the right bank. of the Misslssippi River near Newell-
on, La., and a crevasse followed. : A crevasse also oceurred on the
Bame side of the river a few miles above Vicksburg at. Cabin Teele
(northeast of Tallulah, La.), resulting in a large flow of flood water
from the Mississippi into the upper Tensas Basin. On the after-
hoon of May 4 a bulletin was issued covering the situation up to that
time, Itstated that the Arkansas and Mississippi crevasses, together
With the high waters in the Quachita and Red Rivers, would be
followed within the pext 10 days by the overflow of all lowlands
Mot already inundated along and east of the Quachita River and
atahoula Lake; also that the depth' of overflow in the lower Ten-
888 Bagin would be the greatest of record, and that the return of
Water from the Glasscock and Bougere erevasses through Old River
ad. caused & rise of 0.2 foot in 24 hours at Angola and . Baton
Aouge, - . o : :
The situation did not improve and by May 10 had assumed such
thl:eatening proportions that special flood bulletins should beissued,
aily or oftener if necessary, in order to awaken the residents
behind the levees to & realization of their danger. By this time a
8tudy of previous: crevasses had been completed, and certain con-
lusiong as to the rate of travel of overland flood wa ters were em-
odied in the bulletin of May 10, from which the following extracts
fre quoted: . .
{The Mississippi River at New Orleans will change very little
OF fall for several days, and the highest stage, 21 feet, has already
ten recorded. T L L
Be ‘The. crest, of the flood waters which are entering the Tensas
83in through:crevasses in the right bank of the Mississippi (one
frevasse at Cabin Teele being 1,200 to 1,500 feet wide and that
P! inter Quarters 900 feet wide at lagt report), is still in Madison
‘sarish, The head of water flowing through the Cabin Teele break
18 caleulated to be about 13:feet above the natural bank in that
Ylﬂlmty, and such being the case.the river must fall at least 10
%et before the flow there ceases to be a factor. e
Ri The crest of . a flood in the main stream, of the Mississippi
Mver, in passing from Vicksburg to Old. River, a distance of 171
Miles, ordinarily travels at the rate of about 40 miles a day. ,Wh.en
‘,%re»"&sse waters pass out of the main stream into the, Tensas Basin,
1 ¢ crest of the flood travels down the Basin at only about one-
+Urd  the rate at which it travels.in the main stream, In the
00ds of 1912, 1913, and 1922 the rate of travel through the basin,

°&19ulated against river distances, was in each case approximately

des Glaises.

necessary.

sippi River.

13 .miles per day, The rate calculated for a direct:line down the
basin amounts to a travel of only about 7 miles per day.’ .
“The waters in the Tensag Basin are deeper now than when the

‘waters entered in former years, and it is now estimated that the

crevasse waters may be traveling at a slightly greater rate. . Based
on an estimated rate of 15 miles per day, river distances, the water
from Winter Quarters crevasse should show at Old River by
May 11, and that from Cabin Teele by May 14 or 15.

“Judging from previous floods in the Tensas Basin, it will
require from 10 to 15 days for the .crest of this flood fo travel
down the Tensas.Basin to Old River.”: " ) .

A break occurred on May 12 in a small extension levee near
Cottonport, and close to the junction of Bayou Rouge and Bayou
The land in this locality is comparatively high, and
it was first thought that there would be no great amount of over-
flow, as the streams.in that area were ordinarily sufficient to
carry off the bulk of the crevasse water. This was the first crevasse

in the levees separating the Tensas and Atchafalaya Basins, and

indicated that the pressure of the rising flood over the large upper

basin was certain to cause widespread breaks in the last line of

defense along Bayou des ‘Glaises. 'Thée Bayou Rouge crevasse
continued to widen, and the bulletin of May 13 stated that the

outflow through the crevasse while limited by the low levee, 3 to

6 feet, would overspread considerable botiom land in Avoyelles,
8t. Landry, and St. Martin Parishes.
During May 14 four more crevasses occurred in the Bayou des

.Glaises levee at Ileinwood, Bordelonville, Willard station, and

near Moreauville. The evening bulletin of the day stated that
the ' overflow water . would now extend . through eastern Iberia

‘to the Teche, and might overflow the lower Teche, with indications

pointing to one of the greatest floods in the history of that region,
including Morgan. City. The bulletin. also advised renewed pre-
cautions against stages in the Mississippi and Atchafalaya Rivers
as forecast on May 1.. :

The largest crevasse of this series along Bayou des Glaises
occurred about midnight of May 14-15, northeast of Hamburg,

La. There were. now 10 .crevasses in this 50-mile levee that

protected a 25-mile front west of the Atchafalaya River, and it
was virtually abandoned. It was now apparent that, with the
levees east of the Atchafalaya holding, the area west of that river
must. take care of the flood waters now in the Tensas Basin.  One
result of the crevasses was a diminution in the rate of rise in the
Mississippi River below Old River. .
Notwithstanding . the ;widespread breaches in the Bayou des
Glaises levee line the effect upon the accumulation of water in the
"Censas Basin was slight; the crest of the flood in that basin con-
tinued to move southward and at Jonesville, the central key
point for estimation of flood conditions, the water stood at 64.4
feet above gulf level, almost 3 feet above the previous high water
oBf 1882, indicating the greatest flood of record in the Atchafalaya
Basin. : . .
‘At 5°a. m., May 17, the levee suddenly gave way on the right
bank of the Atchafalaya River at Melville, at a point only about
1,000 feet below the Texas Pacific Railroad bridge. The town
was flooded to a depth of 6 feet, and immediate evacuation became
By 1l a. m. May 17 the crevasse was 2,000 feet in
width, and nothing could be.expected but an intensification of
flood conditions below.  In the meantime the crest of the crevasse
water in the Tensas Basin was in the vicinity of Ferriday, La.,
moving slowly southward, with indications that it would require
from three to four weeks to reach Morgan City. The bulletin of
May 18 advised the evacuation of the remainder of the ares, from
15 to 20 miles in width, along the west side of the Atchafalaya River
south of Bayou des Glaises to and including Port Barre, and the
strip 15 miles wide below Port Barre, to the Baton Rouge-ﬁafayette
branch of the Southern Pacific Railroad. Residents on the Teche
from Port Barre to Breaux Bridge sand in low places along Bayou
Boeuf were also advised to be on-'the alert against warning to
evacuate. : .
The bulletin of May 19 advised the inhabitants of the historic

‘town of St. Martinville to take precautions against the flooding of

the town that began on May 26. . During its 200 years of history
this town had never before been flooded by water from the Missis-
Warnings for a moderate flood at New Iberia, a
town never before inundated ay Atchafalaya floods, were issued on
May:21.. By May 28 nearly the whole town was under water,
By this time the flood situation in the western Atchafalaya Basin
was developing a feeling of panic among the inhabitants of the

-region bordering lower Bayou Teche, and on May 23 advices were

issued that towns along the main line of the Southern Pacific
Railroad should not be evacuated. ' .
At 3-a. m. May 24 the levee on the left bank of the Atchafalaya

‘River at. McCrea, La., 15 miles above Melville, gave way, and for

the first time during this flood the overflow waters entered the
eastern Atchafalaya Basin. The current not only u‘qdermmed the
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old levee, but also washed under the new levee constructed of
sacks of earth and carried this work into the river. Advices were
at once issued to evacuate low parts of Pointe Coupee Parish
‘immediately and low parts of West Baton Rouge Parish within
five days; also other parts of the same area as the flood progressed.
Overflow of all highlands to Bayou Lafourche was now indicated
within the next two weeks. . ' o

The bulletin of May 25 stated in answer to suggestions that the
Texas Pacific Railroad embankment be opened to’' permit some
of the MeCrea crevasse water to escape, that nothing would be
gained thereby, as it would not lower the flood crest either above
or below the railroad. Furthermore, the railroad service was
-essential. This bulletin also advised the evacuation within 7 to
10 days of lowlands in southern Iberville Parish and Assumption
Parish west of Bayou Lafourche, but it also reassured many other
localities that their lands would not be overflowed.

By May 30 the situation along the Southern Pacific main line
had become very serious and operation of drawspans in the rail-
road bridges across the outlet channels was threatened, and notice
was given by the proper authorities that the bridges over the
Atchafalaya River and Bayou Boeuf would be closed to river
traffic within a few days, and that boats desiring to leave the basin
within the next three weeks should pass through the bridges
immediately. - ‘

May 31 showed a marked decrease in the flow through the
McCres crevasse. Since the first two days after the crevasse
occurred on May 24 the outflow through the opening of 2,000 to
2,600 feet there had not been any appreciable effect on the river
stages at Melville, 15 miles below, and advices were given that the
accumulation of water in the lower basin would not be as rapid as
wag indicated at the time the crevasse occurred.

However, the stage of 49.3 feet at Vicksburg on June 1 indicated
that there was still considerable flow through the crevasses at
Cabin Teele and Winter Quarters, which would tend to prolong
flood conditions in the Tensas and Atchafalaya Basins.

The bulletin of ‘June 2 discussed some peculiar features of the
flood conditions in the lower Atchafalaya Basin, and also gave
notice of the approach of the third flood crest coming down the
Missigsippi River, which by checking the rate of fall would prolong
the overflow in the Tensas and Atchafalaya Basins, although there
would be no further rise over areas from which the waters recede.

The bulletin of June 7 discussed as follows the probable effects
of the third rise in the Mississippi River: ¢ The flood waters now
coming down the Mississippi will prolong the overflow in the
Tensas and Atchafalaya Basins well into July, and it now appears
that all the lower areas will not be free from flood waters by the
end of that month, but in general lands from which flood waters
have receded will not again be overflowed by the water now in
sight.” :

gAccumula,tion of water at the lower end of the Atchafalaya
Basin eontinued until June 11. The crests of flood levels along the
Southern Pacific Railroad over a distance of 20 miles was from 1.5
to more than 2 feet higher than the flood level above mean gulf
represented by the Morgan City gage. On June 5 when the gage
at Morgan City read 9.5 feet, a crest of 8.7 feet above mean guilf
level, equivalent to 11.7 feet on the Morgan City gage, was observed
at Ramos, La., 5 miles east of Morgan City.

In the latter part of June accurate information covering the
flood area and the amount of recession up to that time was collected,
and on June 27 a map was issued containing an outline of the
conditions. This map showed the general ocutlines of areas over-
flowed in the State of Louisiana and the area of agricultural lands
that were largely freed from water by June 25.

A special bulletin and revised map were issued on Jul% 15.
The bulletin stated that agricultural lands in the Tensas Basin
should be practically free from water by the end of July and those
in the Atchafalaya Basin during early August, but that flood water
would probably remain on some swamp lands in the latter basin
throughout August.

Water continued to flow through the Caernarvon and Junior
crevagses with very little recession thus far from maximum amount
of overflow over those areas. '

The final bulletin and map on August 1 showed a recession much
as had been forecast on July 15. There were considerable areas
of swamp and wooded lands still under water, and from 30,000
to 35,000 acres of agricultural land, mostly in the Atchafalaya
Basin, still inundated. : .

Floods in the Ouachita River.—A series of floods began in the
Ouachita River in December, 1926, and the last crest did not pass
Camden, Ark., until the end of April: The first of the numerous
warnings was issued on March 8 for flood stages at Camden,
Ark,, and the last for Monroe, La., on May 10. The warning of
April 21 indicated a stage of 40 feet, 10 feet above the flood stage,
at Camden hy April 25, and very high water in the Little Missouri
and Saline Rivers of Arkansas.

The highest stage reached at Arkadelphia, Ark., during the spring
was 23.9 feet, 5.9 feet above the flood stage, at 10 p. m. April 21,
and there were three rises above the flood stage, March 8, April
15 to 17 and April 21 to 23, all inclusive. At Camden the highest
stage was 41 feet, 11 feet above flood stage, on April 25, here
were three rises above the flood stage, January 25 to February 2,
March 10 to 17, and April 16 to 30, all inclusive. At Monroe, {Aa.,
the crest stage of*48.2 feet, 8.2 feet above the flood stage occurred
on May 2. While there were several rises corresponding to those
above, there was only a single period of flood stages. This, how-

‘ever, was a long one, lasting from March 20 to June 17, inclusive,

or 90 days in all. The warning message of April 25 for Monroe
gtated that additional overflow would result from crevasse waters
from the Arkansas River which were flooding lowlands drained
by the eastern tributaries of the Ouachita and Black Rivers.
These crevasse waters had little eflect on the river stage at Monroe,
as the water passed down east of the city. .

Old high-water marks indicate that on the Quachita Riyer from
Arkadelphia to Monroe the flood of 1882 exceeded the flood of
1927 by a few feet at Arkadelphia and about 1 foot at Monroe.

About 27,000 acres of agricultural lands were overflowed in
Clark, Hot éprings, and Garland Counties, and incomplete reports
of }olslses from headwaters to about 40 miles below Camden were
as follows:

Miscellaneous. _ - - _ . el $222, 000

Crops- .-~ e e mm— e 50, 000
Livestock...__ e e A e - 35, 000
Suspension of business. . ... . ..o lioooaoa . 40, 000

Total. .o il 347, 000

Red River below Shreveport, La.—Floods of major importance with
crests of more than 5 feet above the flood stage of 36 feet rarely
occur at Alexandria. Previous to 1910 high water continued at
Alexandria for comparatively long periods and the movement of
crests from Shreveport was considerably slower than in recent
years.- It is evident that under former conditions there was
greater obstruction of flow and considerable spreading of waters
with slow return to the main stream. In 1927 an average rainfall
of 5 inches on April 15 between Shreveport and Alexandria elevated
the flood plane and disturbed the normal relations between the
two places. The crest stage at Shreveport was 37.4 feet, or 1.6
feet below the flood stage, on April 29 and 30. The usual warnings
were issued beginning with April 16.

Crevasses: occurred near Crichton, La., during the latter part
of April, and on May 2 on the left bank near Vick, Avoyelles
Parish. The latter was . only of slight importance, the crevasse
;vat(la;; merely joining the backwater already extending up to that
ocality. ‘ :

Warning service and advices.—The overland flood of 1927
assumed such’ vast proportions that something beyond the usual
advices and warnings were necessary in order to convince people
that their lives and property were in jeopardy as never before.

During the earlier days of the flood so much matter was broad-
cast in various ways tending to minimize the situation and put
people off their guard that it became necessary to issue detailed
advices and warnings in a very decisive manner. These covered
not only flood warnings, but gave frequent surveys of the condi-
tions upon which they were based. Only by such a program was
it possible to impress the people in the threatened-areas with the
the necessity for prompt action.
~ Prior to May 1, flood warnings for this district had been made
along traditional lines based on known gage relationships considered
in connection with the rainfall in the Mississippi Valley. Early
in May, however, it was recognized that an overland flood of vast
proportions would extend southward over the valley of the lower
Mississippi within the next few weeks. This flood occurred as
expected, the width of inundated territory reaching more than 40
miles in places, and necessitating the removal of more than 200,000
people from their homes and the protection of millions of dollars
worth of property. These people needed definite warnings, but
no precedents could be found to aid the forecaster and there were
no gage relationships to guide him in warning the people regarding
the seriousness of the danger from this overland flood. It was nec-
essary to work out new premises and build a forecast structure
entirely different from anything previously used in flood forecasting.
This entailed an enormous amount of additional work along engi-
neering lines. - There was no time to spare, if the people were to be
warned, and Mr. F. McDonald, assistant meteorologist,
volunteered his services for extra work on Sundays and at nights
and often worked six to eight bours extra during the day and night
while the other assistants worked half an hour to an hour extra
during the day in helping to carry the office details.

The rate of travel of overland floods had never been definitely
determined. The movement of all previous crevasse waters where
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‘Tecords were available, was calculated. An overland flood was
fOUngi to require three times longer to reach a given place than it
requires for a flood in the river proper to reach the same place.

¢ rate of travel of the water in an overland flooed is very slow,
and in a straight line amounts to only 7 or 8 miles per day.

A knowledge of the elevations of the region over which the flood
Would travel was absolutely necessary before intelligent warnings
could be issued. No contour maps giving the needed elevations
¢ould be found. Mr. McDonald secured from the railroads operat-
ing in the threatened region the elevations of their stations and
brofiles of their railroad lines, and these he reduced to a map of

he ares over which the flood would travel, this serving the purposes
of a contour map in forecasting.

With a knowledge of the rate at which overland floods advance,
& plan of the ground over which it would travel to the Gulf, and

€ application of hydraulic calculations to the volume of water
estimated to be flowing through channels and crevasses, there
Was obtained .the groundwork on which was based, for the first

lme, the forecasting of the rate of travel and depth of an overland

0od. The forecasts covered not only the approximate dates when
flood waters might be expected to reach threatened localities but
also gave estimates of the depth of water that might be expected
Telative to certain datum points. Subsequent conditions largely
verified the forecasts, both in respect to time and depth.

To meet the needs of the public the details of day to day develop-
Ments in the flood situation, and full statements of forecasts and
advices based on the foregoing studies, were embodied in a series
-of mimeographed bulletins which became the authoritative source
of informatién on the flood, and on this information all activities
In the Louisiana flood area were earried forward during the period
of the inundation. .

The bulletins received the widest possible distribution by mail,

e effort being aimed to reach all post offices in threatened areas,
While the more important post offices supplied a number of copies
or local distribution. TUpon receipt, the bulletins were given
DProminent posting in store windows, tacked to trees and poles, and
Were frequently carried by rescue workers to isolated points and

0 refugee concentration centers. Newspapers for the most part
Drinted the statements verbatim from the bulletins. The more
Important features were broadeast daily and on occasions several

imes g day by radio. In addition to these means of publicity, the
Substance of the bulletins was telegraphed at Government expense

0 selected information centers.

The detailed reports of developments in connection with the
Overland flood through the Tensas and Atchafalaya Basins were
ade possible only by virtue of the generous cooperation of the

Outhern Bell Telephone Co. and the Southern Pacific and the
Texag & Pacific Railroads. A network of reports covering changes
In flood heights was provided by these agencies, wholly without

gxpense to the Government, and these reports, together with river
I‘:eeping the publiec advised regarding the serious situation. As the
flood developed the confidence of the public in the daily bulletins
rom the Weather Bureau increased to such an extent that requests

Or advice on a multitude of flood problems poured upon the fore-
“asting agency by telegraph and long-distance telephone, not only
Uring the day but also during the night, at the forecaster's resi-
dence, regardless of the hour. The Weather Bureau thus became
the one authoritative source of information and guidance, not only
Or flood work but in carrying forward all interests in the flooded
and adjacent areas. ' .

8 illustrations of the character of personal calls upon and advices
lcsi?;ugd from the forecaster’'s residence, the following cases are
ed:

L On Sunday evening, May 22, Hon. Joseph Provost, at Jeanerette,
d&" called the forecaster over long-distance telephone at his resi-
t.ence, stating that the people of Jeanerette had received instruec-
lons to be ready to evacuate at noon the next day. Jeanerette,
Protected as it was by the natural ridge of the Teche, was in no
?erlous danger from the flood. The following telegram was there-
Ore sent to Mr. Provost: .
Jeanerette not in danger from flood. Tell people there is no
Decessity for them to vacate. Cline.” .
t 2 o’clock in the morning of May 26 the mayor of New Iberia
C&llegl the forecaster by long-distance telephone at his residence
ud informed him that the flood waters were then within half &
E‘I‘lﬂe of the town. The forecaster called his attention to the fact
tha't on May 21 the flood bulletin contained advices indicating
b Probability of & moderate overflow in the vicinity of New Iberia,
R“t overflow would not be serious enough to necessitate evacuation.
doborts on May 28 stated that the water was 6 inches to 3 feet
beep in many of the principal streets of the city, and was 8 inches
Iﬁﬁ? the top of the rail at the Southern Pacific depot in New
8,

i 2elief measures were planned directly in accordance with warn-
8. The flood forecasts were projected far enough into the future

age readings collected in the usual manner, aided materially in’

to enable the relief agencies to lay plans to put into effect the
intricate machinery required for the saving of life and property.
The Weather Bureau office at New Orleans was called upon to
advise relative to locations suitable for refugee camps and livestock
concentration points, and these were successfully located in safe
places; some mistakes in such planning were avoided through
acceptance of the judgments stated in the flood bulletins and in
personal advices. Expert cattlemen were brought to Louisiana
from distant points in time to render invaluable aid in the evacua-
tion of livestock. It is estimated that 70 per cent of the livestock
was moved out of the Atchafalaya Basin before the floods over-
spread that area. There were a few accidental drownings during
the flood and more after the flood was in recession, but we have
been unable to trace any loss of human life directly to the flood
overtaking inhabitants of the danger zones, notwithstanding the
fia.ctt Ashat some 200,000 persons were evacuated from areas inun-
ated.

Of equal importance in the results of this lood work is the fact
that many thousands of persons who would without an under-
standing of the flood or through fear have evacuated their homes
unnecessarily were reassured by definite forecasts and personal
advices to officials of towns, and remained at home, with a saving
in property and human values impossible to estimate.

LOSS AND DAMAGE

It was impossible to obtain anything like an accurate estimate of
the direct and indirect losses from the flood in Louisiana. That
they were tremendous is unquestionable, and a few items of fact
may assist in a manner in forming some idea of their magnitude.
One thousand and fifty miles of railroad in Louisiana were out of
service for periods varying from a few weeks to six months or more
and there were serious losses of roadbed and bridge structures,
especially below the Bayou des Glaises crevasses, Over 1,000,000
acres of crop lands were inundated with prospective losses of about
$14,000,000, while the livestock and poultry losses amounted to
not less than $1,750,000. Damage to farm houses, barns, Imple-
ments, etc., is estimated at $4,500,000, and there were, of course,
enormous losses in village and city property, highways, bridges,
canals, etc., which must amount to many millions, and there were
also many millions of economic losses through removal of thousands
of inhabitants from their regular occupations and sources of income,
disruption of business and transportation, depreciation in values,
losses of rent, interest and accounts, permanent losses of tenants
and labor, ete. .

The data in the following small table probably represent the
best estimates of loss and damage that were available under the
eircumstances:

Miseellaneous  vvceccm oo m e ce e i $30, 000, 000

Crops, actual and prospective____________._______. 22, 000, 000
Livestock and other farm property. . . _ .. _ .. ... .- 6, 250, 000
Protective measures.. o ... 15, 000, 000
Suspension and retardation of business._ . _._.__.._. 28, 000, 000
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