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THE FLOODS OF MARCH 1936

PART 2., HUDSON RIVER TO SUSQUEHANNA RIVER REGION

ABSTRACT

During the period March 9-22, 1936, there occurred in close succes-
sion over the northeastern United States from the James and upper Ohio
River basins in Virginia and Pennsylvania to the river basins of Maine,
two extraordinarily heavy storms, in which the precipitation was almost
entirely in the form of rain. The depths of rainfall mark this perlod
as one of the greatest concentrations of precipitation, in respect to
time and magnitude of the area covered, of which there is record in this
country.

At the time of the rain there were also accumulations of snow on the
ground over much of the storm-affected region that were large for the
season., The comparatively warm temperatures associated with the storms
thawed the snow and added materially to the quantities of water to be dis~
posed of by dralnage into the waterways, by surface storage in lakes,
ponds, and reservoirs, by absorption in the ground, and, probably in com-
paratively negligible degree, by evaporation.

The total quantity of water that had to be disposed of in these ways
ranged between 10 and 30 inches in depth over much of the region. The
water disposed of by natural storage, absorption, and evaporation amount-
ed in the aggregate, to average depths over the many river basins gener-
ally within the range of 1% to 3 inches, with a signiflicant degree of
uniformity and systematic areal distribution. The remainder of the raln
and snow water, gemerally much larger or even several times larger in
amount than surface storage, absorption, and evaporation, required accom-
modation by the channels of the brooks, creeks, and rivers.

There were generally two diatinct flood peaks, and in many of the
basins the destruction was sériously aggravated, especially during the
first flood, by the break-up of thieck ice cover accumulated through a
winter of exceptionally continuous and severe cold weather. The result-
ing floods were extraordinarily severe, and records of river stages, ex-
tending on some streams back to or nearly to the time of settlement by
white men, were broken, msny of them by wide margins. The peak of the
Connecticut River at Hartford, Conn., was 8.6 feet higher than had been
experienced since the settlement by white men, 300 years ago. The Sus-
quehanra River at Harrisburg, Pa., was 3.5 feet higher than had been
known in a period of record covering about 200 years. The Ohio River at
Pittsburgh, Pa., was 6.1 feet higher than had been known in the perlod
beginning 1762.

This volume presents many of the facts of these notable floods with
respect to the region from the Hudson River to the Susquehanna River, for
permanent record and for study and reference by englneers concerned with
the bullding of highways, bridges, and industrlal plants, planners of
river development, and others. Similar volumes for the New England riv-
ers and for the Potomac, James, and upper Ohio Rivers are presented in
companion Water-Supply Papers 798 and 800 respectively.

In this volume records of stage and discharge for the period includ-
ing the floods are presented for about 180 measurement stations; peak
discharges with comparative data for other floods at 243 measurement
polnts are summarized; crest stages along an aggregate length of stream
channel of about 1,700 miles are tabulated; and results of detailed
studiea of the rainfall and run-off and many other kinds of flood infor-
mation are presented.

1



2 FLOODS OF MARCH 1936~~HUDSON TO SUSQUEHANNA REGION
INTRODUCTION

Extraordinary floods occurred during March 1936 in the north Atlan-
tic slope drainage basins from the Kennebec River Basin in Maine to the
James River Basin in Virginia, alsc in the upper Ohio River Basin in
Pennsylvania and in some parts of the St. Lawrence River Basin in llew
York and Vermont. The loss of 1life and property damage caused by these
floods constituted a major catastrophe. Between 150 and 200 lives were
lost, and damage amounting to hundreds of millions of dollars was in-
flicted upon many clties and towns, railroads, highways, and other im=
provements. Many bridges were seriously damaged or washed away, and nor-
mal transportation was seriously disrupted and impeded. Erosion and dep-

osition of debris also caused much damage.

The stages and discharges of these great floods were notable, not
only because they equaled or exceeded those of all previously recorded
floods in many of the river basins but also because the floods occurred
simultaneously over an extent of area that was unprecedented in the rec=-
ords or traditions of floonds of the region, covering many years and even
centuries.

In each of the following primary drainage basins the flood discharges
of the main river and most of the tributaries closely approached or ex-
ceeded, some of them by large amounts, any records of floods previously

known in those areas:

Kennebec River Thames River Susguehanna River
Androscoggin River Connecticut River Potomac River
Saco River Housatonic River James River
Merrimack River Delaware River Upper Ohio River

The dlscharge of the Hudson River below the outlet of Sacandaga Res-
ervolr would have exceeded all records except for the regulation afforded
by storage reservolrs, of which the Sacandaga Reservoir itself was the
most outstanding example, The large area included within these primary
drainage-basins and the nearby lesser basins or parts of basins that suf-
fered similarly from these floods 1s shown in figure 1. Tributaries of
the upper Ohio River that were not in extreme flood are not included in
this area.

The floods of March 1936 impressed updn the inhabitants of the flood-
ed reglons as never before the magnitude of the problem of carrying flood
waters down long reaches of river channel through thickly settled valleys

to the ocean. The people are stimulated to search for solutions of the
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problem and for ways to protect themselves against flood catastrophes in
the future. It is becoming increasingly recognized and accepted that

such measures must be adopted and planned on sound and adequate basic in=-
formation and that one of the most essential items of such basic informa-

tion consists of reliable records of floods of the past. Thus the stages,
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Figure l.~~Areas covered by the reports on the floods of March 1936
in the northeastern United States.

discharges, and other characteristics of these floods are of interest and
importance as criteria in the design and construction of hydfaulic works
and should be given full consideration in plans for all future develop=-
ments, so as to avoid the recurrence of loss of 1life and humsn suffering
and the serious economic damages attendant upon floods for which the
works of man have made inadequate allowance.

The United States Geological Survey, operating through several local
district offices, maintains as a part of its fegular nation-wide stream-
gaging program sabout 400 river-measurement stations within the area rav-

aged by the floods of March 1936. These statlions have been maintained by
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the Geological Survey largely in cooperation with States and municlpali-
tles and generally for periods beginning many years prilor to the March
floods. By this program the Survey has obtained continuous records of
stages and rates and volumes of flow of the streams, covering the range
from drought to extraordinary flood.

When the record-breaking characteristics of the floods of March 1936
became known, it was recognized that the collection and compilation of
data related to them were of special importance and that the Information
should be published in a form best sulted for use in studies and designs
for flood protection and flood control. Necessarily, much of this essen~
tial information had to be collected before the evidences of the floods
were obliterated by normal weathering or by vegetal growth. It was rec-
ognized also that the processes of clearing away the flood debris would
be undertaken promptly in every clty, town, hamlet, and farm in the re-
gion, thereby des;roying in many places the best evidence of flocd
heights. It was therefore apparent that immedlate steps should be taken
to collect the information regarding the floods while the evidences of
them were yet discernible, in order that the essentlal records might be
preserved and published for use in future hydraulic developments. The
work that was Involved went far beyond the scope of the ordinary river-
measurement program, especially as 1t was desirable that the information
should not be limlted to the regular rlver-measurement stations but should
also relate to other rlvers or places not included in the routine program.
The critical situation demanded prompt and energetic efforts to obtaln and
publish the essentlal stage and discharge information regarding these rec-~
ord~breaking floodse

Accordingly, the Public Works Administration, acting in accordance
with the National Industrial Recovery Act of 1933, allotted to the Geolog-~
ical Survey, late in March 1936, $125,000 for surveys of stages and dis=-
charges of the floods and for the preparation and printing of reports
thereon.

This volume is one of a series of three reglonal reports presenting
the records of stages and discharges of rivers in the northeastern United
States during the great floods of March 1936, alsc a summary of the mete-
orologic and hydrologlic aspects and Interpretative studies of rainfall and
run~off relations and other information related to the floods. The three
reports are published as water-supply papers under the general title "The
floods of March 1936", with the following serilal numbers and distinguish-
ing subtitles pertinent to the contents of the respective volumes:
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Part 1, New England rivers (Water-Supply Paper 798).

Part 2, Hudson River to Susquehanna River region (covered in
this volume, Water-Supply Paper 799).

Part 3, Potomac, James, and upper Ohio Rivers (Water-Supply
Paper 800).

The areas treated in the respective volumes are shown in figure 1.
AUTHORIZATION

The data contained in this series of reports were collected by the
United States Geological Survey under the following authority contained
in the organic law (20 Stat. L., p. 394):

Provided, That this officer [the director] shall have the direction
of the Geological Survey and the classification of public lands and ex-
amination of the geological structure, mineral resources, and products
of the national domain,

Under this law, river measurements were begun by the Geological Sur-
vey in 1888 in connection with special studies relating to irrigatiom.
Since the fiscal year ending June 30, 1895, successive annual appropria=-
tions by the Congress have included items for this work, and for many
years such items have been enacted in the following language:

For gaging the streams and determining the water supply of the
United States, and for the investigation of underground currents and ar-

tesian wells, and for the preparation of reports upon the best methods of
utilizing the water resources.

ADMINISTRATION AND PERSONNEL

The fileld and office work incident to the preparation of this report
were performed by the water-resources branch of the Geological Survey un-
der the general administrative direction of N. C. Grover, chief hydraulic
engineer. The actual field work and the collectlion and tabulation of the
basic information with respect to stages and discharges were done by the
district engineers and their staffs in the division of surface water,

C. G. Paulsen, chief. The district engineers participating in the collec-
tion and preparation of the information in this volume relating to the
Hudson River to Susquehanna River region were A, W. Harrington, Albany,

N. Y.; 0. W. Hartwell, Trenton, N. J.; A. H. Horton, Washington, D. C.;

H. B. Kinnison, Boston, Mass.; and J. W. Mangan, Harrisburg, Pa. The di-
rect supervision and coordination of the collection of data and the final
assembling of the reports were carried on in the division of water utill-
zation, R. W. Davenport, chlef. W. G. Hoyt, consulting engineer, conser-
vation branch, has directed and prepared the presentation of information

on rainfall and other climatologic features and the section on rainfall
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and run-off studies. In carrying on all this work the permanent field
and office staffs were assisted by temporary employees appointed by the
Secretary of the Interior under the provisions of the National Industrial

Recovery Acte.
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GEI/ERAL FEATURES OF THE STORMS

During the period March 9 to 22, 1935, four distinct storm centers
passed over the northeastern part of the United States. The first dis-
turbance, that of March 9 and 10, passed north of Lake Ontario and was
accompanied by fairly general rains in western Pennsylvania and western
and central New York and by snow in northern New England. On March 10
a Gulf disturbance was centered off the Georgla coast and moving north-

eastward with increasing intensity. By March 12 this disturbance had

//,~L/‘(f\\h

.
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Figure 2.,--Isohyetal map of the northeastern United States showing total
precipitation, in inches, March 9-13, 1936.

crossed Virginia, Maryland, Pennsylvania, and New York. On the 13th the
storm center had merged over western Quebec into a disturbance that had
passed over the Great Lakes region on the preceding days. These disturb-
ances were accompanled by heavy precipitation over the entire northeast-

ern part of the United States. (See isohyetal map, fig. 2.) In this

135138 O—37-—-2
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report the precipitation accompanying the general disturbances of March
9~10 and of March 11-12 has heen treated as one general storme. Over the
area as a whole, the greater part of the precipitation is recorded as
having occurred on March 11 and 12. The center of maximum rainfall was
in the White Mountain area in New Hampshire, with secondary centers in
southern Vermont, in the Berkshire Hills in western Massachusetts and

Comnecticut, in the Catskill Mountains in southeastern New York, the
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Figure 3.--Ischyetal map of the northeastern United States showing total
precipitation, in inches, March 16-19, 1936.

Pocono Mountains in Pennsylvania, and the Blue Ridge in Maryland and Vir-
ginia. Preclpitation over the Northeastern States was generally light on
Mareh 14 and 15 and accompanied a minor disturbance that passed over the
Great Lakes and into Canada. On the 15th and 16th there was an area of
outstanding low barometric pressure over the Gulf States. By the morn-
ing of the 18th this dlsturbance was over Virginia, and it passed over
New Jersey and Connectlcut on the 19th and over Quebec on the 20th. This
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disturbance was accompanied by general heavy precipitation over all the
areas affected by the floods. The major part of the rainfall was re-
corded on March 17 and 18, (See fig. 3.) Although this heavy rainfall
centered in the White Mountain area, it reached very considerable maghi-
tude (exceeding 4 or 5 inches) over most of central New England, southern
New York, most of Pennsylvanla, western Maryland, northern Virginia, and

the northeastern part of West Virginia. On the 20th, 21st, and 224

50 100 150 200 MILES

Figure 4.--Iscohyetal map of the northeastern United States showing total
precipitation, in inches, March 9-22, 1936.

another disturbance crossed the area, accompanied by heavy snowfalls in
western Pennsylvania and western New York and by minor rains elsewhere.
Again on the 27th and 28th there was & minor storm which caused
heavy precipiltation in parts of the region, which however was not of
sufficlient magnitude to create an independent flood and was sufficiently
delayed not to contribute to the major floods. The rainfall assoclated
with the major floods 1s that In the period March 9 to 22. Therefore,
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the analysis of rainfall in this report is applied to the two major storms
in that period. Figure 4 shows the precipitation for the entire storm
period, Mareh 9 to 22.

’ The areal extent of the two storms in respect to depth of rainfall

was approximately as follows:

Area covered (square miles)
Preclipltation
(inches) First storm Second storm
Mareh 9-13 March 16-19
More than 8 170 150
6 ) 1,300 6,700
4 7,900 43, 500
2 76,000 163,000

The areal extent of the total storm perilod, March 9 to 22, in re-
spect to depth of ralnfall was approximately as follows:

Precipitation Area covered Precipitation Area covered
(inches) (square miles) (inches) (square miles)
More than 18 120 More than 10 4,000
16 300 8 19,000
14 800 6 66, 000
12 1,500 4 168,000

In connection with the magnitude of the precipitation recorded for
this storm, consideration should be given to the fact that the first heavy
raln fell on a2 snow cover that had a water content of 1 to 2 inches in
headwater areas in northern Virginia and Maryland; 2 to 4 inches over most
of Pennsylvanla, New Jersey, southern New York, and Connecticut; and 5 to
10 inches or more in northern New York, most of Massachusetts, Vermont,
New Hampshire, and Maine. Figure 5 presents a map of the northeastern
United States showing lines of estimated water content of snow on the
ground March 9.

In respect to the amount and extent of precipitation, the first
storm was notable but not extraordinary. In certain areas it produced
larger floods than the second storm, but in general it stands out only as
a major contributing factor to the catastrophe that was to follow. The
second storm was of sufficient magnitude and extent to rank with the

great northern storms, although it was apparently exceeded 1n amount of



GENERAL FEATURES OF THE STORMS 11

heavy precipitation by seven outstanding northern storms which have been
analyzed by the englneering staff of the Mliaml Conservancy District.
{See Storm ralnfall of eastern United States: Miam! Cons. Dist. Tech.

Rept., pt. 5, revised, Dayton, Ohio, 1936.) These seven storms occurred

- o, W 0 50 100 150 _ 200 MILES

Figure 5.--Map of the northeastern United States showing the depth, in
inches, of the water content of snow on the ground, March 9, 1936.

on October 3-4, 1869; May 31 to June 1, 1889; May 19-21, 1894; July
12-14, 1897; March 24-25, 1913; November 3-4, 1927; and August 23-24,
1933. The storms of March 1936 occurred earlier in the year than any of
the outstanding northern storms of record prior to that time. However,
if the water content of the snow on the ground March 9, 1936, 1s taken
into account, as well as the total rainfall for the period March 9 to 22,
there appears tc have been a greater aggregate amount of water over the
area than had occurred at any previous time covered by the record, probh-

ably exceeding that in the Miaml Basin during the storm of March 1913,
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which caused the Miami flood. (The rainfall of January 1937 in the Ohio
River and Mississippil River Valleys has not yet been analyzed to deter-
mine its relation to the storms under consideration.)

In the companion Water-Supply Paper 800, "Floods of March 1936, The
Potomac, James, and upper Ohio Rivers", there is presented a section en=-
titled "Weather associated with the floods of March 1936" by Stephen
Lichtblau, of the United States Weather Bureau, which describes and
analyzes the air movements and other meteorologic phenomena incident to
the floods. The section includes 12 explanatory charts and a bibliogra-

phy of pertinent literature.
FLOODS OF THE HUDSON RIVER TO SUSQUEHANNA RIVER REGION

The area covered in this volume of the reports on the floods of March
1936 embraces the rivers flowing into the Atlantic Ocean from the Hudson
River to the Susquehanna River and includes the Passaic, Raritan, and
Delaware River Basins and minor coastal basins in New Jersey and Delaware,
also rivers in the St. Lawrence River drainage basin in New York. The ac-
companying map (fig. 6) shows the region covered and the principal drain-
age basins.

The extraordinary stages and discharges of the rivers in these drain-
age basins during the floods of March 1936 were produced by a series of
unusual meteorologlc events beginning as early as December 1935. The tem=-
peratures during that month were in general lower than for any previous
December since 1929, the mean temperature for the month being about 5% be-
low the normal. The snowfall during late December was heavy over the
greater part of the area, and at the end of the month a commen condition
was that of frozen ground covered with a heavy mantle of snow. January
and February, like December, were characterized by low temperatures and
heavy snows, the snowfall over some parts of the area being as much as
twice the normal., The Weather Bureau reported at the end of February
that a combination of sleet and snow covering the ground in northern New
Jersey constituted a grave potential flood danger and that in Pemnsylvania
the heavy snow and ice cover, with its large water content, was regarded
as an unusual flood menace.¥* At the beginning of March the stresms in New
York were still generally ice~bound, although in Pennsylvania and New Jer-
sey the lce had gradually gone out of the streams during the moderate

rises caused by the warm period near the end of February. Several small

# U, S. Weather Bureau, Climatological data, vol. 23, no. 2, February
1936.
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Figure 6.--Drainage basins of the Hudson River to Susquehanna River regiom.
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streams In southern Pennsylvania were at flood stages at this time, these
stages being higher than those reached in March.

High temperatures during the first 10 days in March were followed by
the rains of March 11-12, The maximum precipitation during this storm,
slightly exceeding 4 inches over small areas in central Pennsylvania,
northern NWew Jersey, and in the Catskill Mountains in New York, was not
unusual but in combination with the melting snow supplied sufficient water
to produce flood stages and discharges in the river basins described in
this reporte This first flood was not of unusual magnitude and was, in
most of the rivers, greatly exceeded by the flood that occurred during the
following week, which was especially severe in the central and lower parts
of the Susquehanna River Basin. However, stages reached during the first
flood were generally the highest of the flood period on the Chemung River
and its tributaries, the lower Hudson River tributaries, streams in New
Jersey except the Delaware River, tributaries to the Delaware River in
Pennsylvania, and small streams tributary to the lower Susquehanns River.
The discharges on March 12 were the maximum of record for the Chemung
River at Chemung, W. Y., the Tioga River at Lindley, N. Y., and the Tioga
River near Erwins, Ne. Yo« The total precipitation during the storm of
March 17 to 19, although not abnormal in amount, exceeded that of March 11
and 12 over the greater part of the area and removed large amounts of snow
and ice not carried off during the lesser storm of the preceding week. In
the second storm & inches or more of precipitation was recorded over a
large area in Pennsylvania tributary to the Susquehanna and Ohio Rivers
and over a small area in the Delaware River Basin north of Easton, Pa. A
conslderable amount of the precipitation in the second storm in the west-
ern and central part of New York and the northwestern part of Pennsylvania
was in the form of snow and sleet, thereby materially reducing the run-off
that might have occurred in those areas if this precipltation had been in
the form of rain,

For the area covered by this report the heaviest precipitation of
both storms occurred in a zone extending in a general northeasterly dirsc-
tion from western Maryland through central Pennsylvania and southeastern
New York. The precipitation was heavy over the entire area except in
northern New York and southeastern New Jersey, where the total precipita-
tion for the period was about 2 inches and whers no noteworthy floods
were recordedes

Although the waters of the first flood had receded to a considerable

extent before the arrival of the second flood, many of the rivers were
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sti11 high, and the flood run-off from the second storm began before the
rivers had fully recovered from the effects of the first storm. Tals con-
rition produced rapldly rising stages and flood discharges that exceeded
any records previously obtained on many of these rivers, notably those in
the Susquehanna River Basin. Not only were new records established for
individual rivers, but the areal extent of such high rates of run-off,
botl instantaneous and total, was unusually great. In that respect the
floods of March 1936 differed in characteristics from local floods pro-
duced by storms of the cloudburst type.

The loss of life and property damage were undoubtedly greater in the
Susquehanna River Dasin than in any of the other river basins in the re-
cion covered by thils reporte The complete figures showing losses and dam-
ages In the Hudson River to Susquehanna River reglon are not avallable for
publication at this time.

Maximum discharges in the upper Hudson and Mohawk River Basins were
materially affected by storage In reservoirs. The most striking example
of the effect ol storage was that afforded by the Sacandaga Reservolr on
the Sacandaga River, a tributery of the Hudson River, where the run-off
from 1,044 squarc miles was entirely controlled. Storage in the Sacandaga
Reservolr undoubtedly prevented greater losses downstream along the Hud-
son River, especially at Albany, and 1t 1s estimated that the stage at
Albany would have been higher by about 3 feet, exceeding the stages
reached durlng March 1913, 1f it had not been for the effects of this
storage.

Stages and discharges reached by the floods of March 1936 in the
Delaware River Basin and in the Passaic, Raritan, and other streams in
northern New Jersey exceeded those of other recorded floods except those
of October 1903,

In the Susquehanna River Baslin, except in the area of the New York
State flood of July 1935 on the Chemung River and on the lower tributaries
of the Susquehanna River, the stages and discharges recorded in March 1936
exceeded anything of previous record.

The highest stages on streams in the St. Lawrence Basin in western
and central New York were generally not record-breaking and were not
reached until about March 25-26, after the snow and sleet of the storm of
March 17 had melted.

Trensportation routes and means of communicatlion were seriously crip=-

pled as the river valleys were filled and extensive overflow areas were
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covered by flood water. The advance forecasts were surprisingly accu-~
rate, thus aiding materially in keeping the loss of life relatively low
and I1n the removal to safe places of many valuable commodities.

Plates 1 to 4 and 7 to 14 illustrate conditions experienced in the
Hudson River to Susquehanna River region in the floods of March 1936.

Figure 7 shows a comparison of the stages reached by the floods of
Harch 1936 and other floods during the periods of record at four river-
measurement stations in the Susquehanna River Basin. The comparison of
the highest flood stages in each year from 1874 to 1936 and the highest
flood stages in years previous to 1874 from which records are available
on the Susquehanna River at Harrisburg, Pa., shows the manner in which
the flood of March 1936 at Harrisburg exceeded in size all previous
floods recorded at that place. This comparison is typlcal of many of
the rivers covered by this report, especially in the Susquehanna River
Basin.

Basic information regarding this unprecedented flood is recorded in
this report for future reference and study. The adopted method of pres-
entation has been to assemble pertinent facts and statistics in sections
under subject headings such as "Meteorologic and hydrologic conditions™
and "Stages and discharges at river~-measurement stations during the flood
period", as indicated Iin the contents. Under these headings the data are
generally arranged by drainage basins, 1t being assumed that they will be
most commonly used in relation to dralnage~basin subdivisions and river
systems. There would be some advantage in presenting the different kinds
of data together as a unlt for each major drainage basin, but conslidera-
tions of economy and efficiency in the complete presentation of the de=-
tailed information and the desirability of avoiding unessential duplica=-
tion of discussion of given subjects led to the selection of the adopted
form.

Succeeding discussions of precipitation and flood discharge are re-
lated to subdivisions of the area covered by this report to show groups
of major river basins as follows:

Hudson River Basin. (See fig. 8.)

Delaware River Basin and the Passaic and Raritan Rivers and adjacent
coastal streams in New Jersey and Delaware stresms. (See fig. 9.)

Susquehanna River Basin. (See fig. 10.)

Rivers in New York tributary to Lake Ontario. (See fig. 11.)

Rivers in New York tributary to the St. Lawrence River. (See
fig. 12.)
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METEOROLOGIC AND HYDROLOGIC CONDITIONS

In view of the exceptional magnitude of the flood flows in many areas
a special effort has been made to collect, compile, and present in this
report all avalilable basic information relating to rainfall, to snowfall
and 1ts water content, and to temperature and frost conditions that may
have had a bearing on the characteristics of the floods of March 1936.
The information has been analyzed to a moderate extent, and the effects
of meteorologic conditions on flood run-off are discussed in this report.

If each of the meteorologic phenomena over the area is considered
separately, no departures from the normal that are sufficient to have
caused so unusual a flood are disclosed. There have been colder winters
with more snow, individual storms with precipitation exceeding that of
the March storms, and higher temperatures in the early spring. However,
consideration of the magnitude and favorable timing of the events as a
whole discloses extremely unusual conditions. It 1s also evident that
with only slightly different timing or combination of events and condi-
tions the flood run-off in meny areas might have been much greater. The
meteoroclogic and related data are here presented in detail, with a view
to their usefulness to engineers and others who are studying the basic

causes of floods and remedial measures for protection therefrom.

Precipitation records

General

All available records of precipitation for the period March 9-22,
which embraced the storms primarily causing the flood, are published in
the three volumes of the flood report, each volume containing the records
directly relating to the group of drainage basins treated therein. In
addition there has been included a brief summary of precipitation for the
months December, January, and February preceding the flood. (See table
2.) The records compiled in table 1 relste to the Hudson, Passalc, Dela-
ware, Susquehanna, St. Lawrence, and minor coastal drainage basins. In
general the records are grouped by major basins and subdivided by States.
Records in adjoining minor basins are listed under the heading "Minor
basins.”

Records of precipitation have been obtained chiefly from the United
States Weather Bureau. Records were also obtained from numerous other

sources, as indicated in the tables, and these additional records have

155158 0—37——3
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Table 1l.-~Daily precipitation, in inches, March 1936
(Measured in the afternoon except as noted)

Station 9 J10 [11 $12 [13 12 [15 16 [ 17 |18 {10 V20 |22 [ 22
Hudson River Basin
Rew York:

Albany *** 0.10| Tr.|0.31|1.05/0.05/0.09| - |0.40|0,11/1.51/0.41|0.01|0,42| Tr.
Bedford Hills - - .70/2.10) - [ - | - - .30/2.10| .70| - 50| -
Big Indian ** (a) .01]0.32]|2,47! 48| - | - | - |1.22{2.45| .80 .11|1.00| .16] -
Blue Ridge ** (b) .17| 05| - .63] .90] .12| - 211} .92 79| .06| .29| .47 -
Brown Stetion ** (a) .06| .05|2.,56| .42 .02| .01 - .15(1.33| .71 .12| .67 .15 -
Cairo - |- .70|1,91] .13| - ]0.05| - .63[2,24| - L03] 71| -
Cane joharie ** (c) .23! .41 Tr.| .11 .09| Tr.{ - .28(1.04{1.00| .55| .30{ Tr.| Tr.
Carmel ** .01f .o01|1.81} .21} - - - | - (1.67| .96| 04| .47 .04| -
Cold Brook ** (a) .01| .12|3.46{ .34| 01| .01 - .26|1.72] .58| .02{ .65| .20| -
Conklingville .39 - [1.28] .39 .09 - | - [1.51]|1.45] .88| .53| - .66| Tr.
Deltas ** (c) 35| - - «20{ .52| .10} .04 .35| .82| .46| .20| .15| .13|0,12
Dolgevills ** .82 .34 - .22 .32| .15| .07| .29(1.04| .35| .32 .25| .17| .15
East Jewett ** (e) .02} .05(3.65| 42| 01| - | - .38(3.62| .62 .15[1,01| .04| -
Edgewood ** (a) «01] .10({3.89] .49 .02| - - 1612.95| .66 26| 63| J14] -
Elka Park ** W01 .30{3.96( ,39! .04| - .01 .44|3.42| .85| .27(1.15| .14] -
Bphrateh ** (b) .36| .39] - .19 .17| 12| .04| .20/1.20| .47| .47| .24| .16| .13
Peeder Dam ** (b) 218 .21 - [1.39] .41 .10| - .14(1,33| .67 70| .29| .08| .25
Prankfort ** {c) .42] .05{ - .25 .25| .22| - .32 .38 .37 - | - 213! .10
Glenham ** Tr.] .06{ .01{1.74| .20{ .03| - | - .09|1,32| .80| .12| .46] .01
Gloversville .85 Tr.| Tr.| .55| .11 .15 - .83| .50{1.01| .28| - 27| .03
Grehamsville ** (a) .19| .10|2.27| .03| .03, .28 - .41(2.26| .68| .28] .80| .27| -
Grand GCorge ** (a) .07} .05| .53 .21 .20/ - .09{1.31|1.62! .39| .0l .58| .09} =
Greenfield Center .65 - .10{ .75| .25 .10| - .65/1.00/1.00{ .30/ .25 .35/ -
High Falls .30 - |1.75) .20 - | - | - .08| .65/1.45| .30| - 82| -
Hinckley ** (c) 420 - | - | .28 .35 .24f - .28( .88| .34 .20 .18( .12| .17
Hoffmeister ** .30 Tr.| Tr.| .75 .36| .40| - 44| 76| .76] .09| .08 .31} Tr.
Honk Falls .100 * (1.65] .72 01| - | - .10( .57(1.41] .68} - [1.00| -
Hope .3411,10| -« |1.13| .20| .26| .05| .10/1,10/1.02{ .39 .22 .11| .30
Indian lske .80 .35 .l9| .11| .22
Ingham Mills ** (b) .50{ .28| - .20{ .31{ .14| .05/ .22(1.17{ .36 .20 .20/ .23( .07
Jacksonburg ** (c) 41) .2 - .18| .09| .06} .06| .38/ .63] .43 .21| .12j .24{ .20
Johsonville ** (b) .10{ .21 - .62 .47 .02[ - .05( .80/ .42| .92 .25{ .10| .32
Lackawack ** (a) .07| J4f2.52) - | - | - | - .54(1,72| .83 .22| .73 .04| -
lake Hill ** (a) .01 .07(2.67| .38 - .01| .01 .22{1.95 .80/ .24| .77| .05 -
Lexington ** (a} W01 .11{1,75 .31 .01 .01 - (1.08(3.08| .43 .09| .87 .l4| -
Little Falls No. 1 .62} .04] .03| .23 .25/ .10| .05 .70| .20| .74| .15 - .32| Tr.
Little Falls No. 2 ** .60| .26[ - .23 .30[ .09 .02 .30[1.21{ .57 .35 .16 .30[ .31
Manorkill ** (a) .01 .01/1.05| .35/ .01 - +01/1.40|2.03| .35/ .10{1.00 .10| -
Mechanicville ** 24| .21 - 59| .44| .01| .02| .02|1.25 .45 .82 .24| .o8| .32
Mohonk Iake .18 .05{1.26|1.56( .36 - .07/ .02 .68 .93 .92| .04(1.08| .02
Mount McGregor .60 .13| .20{1,21] .31| .25 Tr.| .73| .97/1.10| .47| .24 .49| Tr.
Newcomb ** (b) - - - 48 57 - | - W17[ 77| W49 380 .68) 50| -
North Creek ** (b) 08l - | - .80/ .30] .l0| - .12/1.02{1.00; .58] .33 .08 .45
North Settlement ** (a) .01 .06/1.13] .32 .01 .01 .05(1,15|2.35| .37 .10 .72 .iz| -
Oek Hill ** (a) - .05(2.40( .21 - | - | - «72|3.05| .67 15[ .75 .23( -
Pecks Pond ** (b} 56| .24 = 57| .18| .22| - .36| 89| .87| 37| .08 .18| -
Peckamoose ** (a} - .09|2.32] .28 - - - J13|1.34] 76 J12] .85 .07 -
Phoenicia ** (a) .02| .14|3.85| .43 .01 .01| - +48|2.41] .70| .13} .69] .12| -
Pine Hill ** (a) .02| .22|2,10| .50| .03| .068| - |1.42/1.B4| .65 .10| .78| .21| -
Poughkeepsie ** Tre| - .80 .48] Tr.| - - +25{ .05{1.38| .28 - 51 .05
Prattaville ** (a) .01 .03| 70| .31 .Ol| .04| .04(1.56|1,85| .38 .08| .71| .14{ -
Preston Hollow ** (a} .03 .03(1.94( .27[ - - .0411.17(2.42] .47| .13, .85] .35 -
Rifton - j1.03] .s6| Tr.| - .02( .20| - .21{1.20| .37| - 52| -
Salisbury 38| - .16{ .36| .46| .28| .07| .81| .14| .41 .18| .09] .16[ .16
Schaghticoke ** (b) .15| .21] - | 48[ .47| .01] .02| .04(1.09| .38/ .78 .15 .09 .38
Seheneciady (d) - |- 83 - | - |- |- | * j1.7e[1.39] .38| - 540 -
Schuylerville ** (¢) 44| 12| .40( 73| - 24| - {1.00] .67( .78{ .31 - +30( -
Scotia ** (c) .29| ,23| ,11| ,73| .08| Tr.| - +3611.23|1,40| .33| .23| .49| -
gharon Springs No. 1 30| - .28{ ,35| .20| .18 .20| .62| ,88/1.10| .10| .08| .50 .22
Sharon Springs No. 2 80| ,10{ .05| .12 .08 Tr.{ - .95 611,07 .14| - 51| -

* Included in next meesurement.
** Mossured in the morning.
*** Measured at midnight.
(a) Data furnished by New York City Board of Water Supply.
(b) Data furnished by New York Power & Light Corpcration.
(¢) Date furnished by New York State Department of Public Worka.
(d) Data furnished by City of Schsnectedy, Department of Public Works.
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Table 1l.-Daily precipitation, in inches, March 1936~~Continued
(Measured in the afternoon except as noted)
Station 9 10 | 1} |12 {13 |14 |15 |16 | 17 18| 19 | 20 | 21 | 22
Hugson River Basin-Continued
New York-Continned
Slide Mountain ** (a) 0.03}0.25 3,00/0.35{0.08/0,01 - (1,08 2.86/0.86/0.38}0.97|0.18| -
Speculator ** (b) - - - 1.23| - 32| - .22]1.25/1.30| .42| - .50 -
Spier Falls .20{ .07 .19|1.20| .18| .03| - 77| .84|1.15| .45} .15 .50| -
Spier Falls ** (b) .14 L18 - 1.18| .32i .07| - .16/ 1.32( .54 .69| .39 .16]0.2¢9
Stewart landing ** (b) 67 .28 - 237| .32 .3110.09| .20(1,15{ .37| .45 19| .10{ .16
Sundown ** {a) .16} .25 2.47] - 04| - - 44| 2.55] .82 .39) .74| .13} -
Tannersville ** {a) .01 .26]3.65| .42| .02| .01 - .41)3.25) .77} .20{ .85 .13| -
Trenton Falls Tre - .85 321 .25 - 34| .92 .43 .19| .17| .15 .l0| -
Tribes Hill ** .28| .54 - 27| 14| W07] - «30/1.00| .74] .40| .13] .28] .02
Utica - - 66 .23 - 06 - «49] .58
Vooreesville ** .02| .09 - 1.27) - .05 .0z} - «73]1.21 .97 .26| .29 .28
Welden 07 - 87 .39 - - - 08! .16]1.49] .74 - .62 -
Wappinger Falls .04 .03} ,33| .9C| .10| Tr.| - - «12/1.35 .35[ Tr.| .43| .02
Warrensburg ** (b) 15| .10 - [1.40| 50| - | - .30/ 1.40/1.00, .60 .45| .40| .40
Westerlo ** (a) 09! .0ll1.76| .22| - - .0311.64|1.811 .12] .43| .08 - -
West Hurley ** (a) .04| .03{1.84| .32] - - - .20|1,50| .68 .40| ,76| 11| -
West Kill ** (a) .02] .22[1.75{ .38| .02] .04| .02(1.09[3.14| .39] .l4| .76| .05( -
West Point - .05{1.07/1.32f .01 - - .04 .15/1.86] .99 - 41| .09
West Shokan ** (a) .04 .09|4.70{ .58| .04| .01{ .01| .22{2.07{1.12| .27(1.10{ .17| -
Windham ** (a) .0l .13[1.70| .35| .02| .03 .03| .67|3.15] .53 .08 .72! .05| -
Vermont:
Bennington 2361 - - |1.23| .28 .07| - - - |1l.47| .18| - 35| .39
Massachusetts:
Adams ** «35] 20| =~ 1.19| .52| .05| 05| .02| .19/1.28/1.55| .04| .35| .53
Williamstown A7) - «02(1.26| .20]1.00| ~ 13| .16|2.13] .25 - .58| .25
Passaic River Basin
New Jersey:
Boonton ** - Trel «14|1.76; .OL) Tr.) - - Tr.| 93] 521 .05 73| .01
Canister Reservoir (e) 15| - |1.60]1.10| .30 | - - - .50|2.40| .90 | .10| .80 .10
Cance Brook ** - - .38{1.89| 07| Tr.| - - Tr.[1.02] .67 .07 .86 .05
Charlotteburg (e) - - [1.74(1.,78] ,03| .09 | ~ - #17(1,75|1.35; .10| .92 .03
Chatham ** - Tr.| .37(2.70| .04 | .07} - - «04|1.07( .74 .13 .92 .09
Dover - * 2,58 .68 | Tr. | - - .08 | .201.53| .68 | - 90 | -
Dover ** (f) - Tr.| .27 [3.83| .13 | .02 | « - 061,69 .94 17| .79 | .14
Greenwood Lake (g) - - 18 12.75 | 17| .02 | - - 05 11.97! 73] .12 | .85 | -
Little Falls ** - - 232,61 | .04 | 01| - - +01{1.67{1.01) 11| .95 | .01
Milton ** (f) - - <19 13.86 | .22 | .02 | - - 210(2.16| .96 | .35 .94 | .17
Newark *** Tro} .01)1.17| .04 | .02 | - - | Tr.| .09 [1.13] .22 | .25 .45 | Tr.
Oak Ridge Reservoir (e) - - [1.5851.98 | .09 | - - - +26 ]2.00 |1.06 | .11 | .86 | .10
Pateraon Tr.| .021.33| .83 | Tr. | 0L |~ - +14[1.03] 91| .08 .79 | .02
Ringwoed (g) - - #39 [3.21) .13 | .02 - - .04 (1.84 .69 .10 .B3 | -
Wenagque (g) - - .65 [2.18 | 08 | - - - .03 1.43| .80 ] 08| .66 | .01
Delaware River Basin
Now York
China *** (h) 36| .07/ .08 .70{ .08| - - J74| .47(1.01 .44 .06|1,18| .05
Delhi <25 .07 Tr.| .52 .28] Tr.| - +38/1.00{ .S0] .24| .06] .46| .03
Jeffersonville 07| - .21 71| .l0f - - .07[1.37]1.42 .87| 07| .78] ~
Port Jervis +02 Tr.{1.20| .95| Tr.| =~ - .15f .45(2.100 .95] - |1.10{ -
Roxbury .18) - .40 .59] .25| .10| .02| .30|1.45|1.42| .25} .05| .65} .15
Pennsylvenia:
Allentown ** - - «16|1.30] 45| 02| - - .52[1.33] .21| .22] .36| .22
Ardmore - - 11,551 .22} Tr.| - - - |1.00f .59] .15{ .12{ .68| .01
Bethlehem - - 70| J76| o15| Tr.| = - .7911.55| .45] .11 .56 .OL
Coateaville - .03]1.70( .80 - - - - 41/1.55] .18{ - |1.05| -
Conshohocken - .0l .68! 49| Tr.| - - - 06| 74| .11] .03| .63] .03

Meaaured at midnight.

Inclnded in next measurement.
Measuréd in the morning.

Data furnished by New York City Board of Water Supply.
Date furnished by New York Power & Light Cerporation.
Data furnished by Department of Public Affairs, City of Newark.
pDate furnished by Sanitary Engineer, City of Jersey City.
Data furnished by North Jersey District Water Supply Cormissiom.
Data furnished by U. S. Geological Survey.
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FLOODS OF MARCE 1936-~HUDSON TO SUSQUEHANNA REGION

Table 1.-Daily precipitation, in inches, March 1936--Continued
(Measured in the afternoon except as noted)

Station 9 10 11 12 13 14 |15 |le 17 18 |18 20 (21 |22

Delaware River Basin-Gontinued

Pennsylvania-Continued
Doylestown . - 1.08|0.50/0,03| - - - 10.13{1.32|0.15/0.02{0.60{0.,02
Effort - - |2.40| - - - - - J1l.93] .73| .38] .62 - -
Freeland ** Tr.}0.02) .19/1.69/ .63/0.,08| - - .8111.78/ .52} .48) .47 .39
George 3chool - .02| .80 .69/ .01| - - - .08/ 79| .11} .04| .32| .07
Gouldsboro ** - - .50{2.00{ .10{ .10 - - |1.50{2.55| .40} .25 - .10
Graterford - - jl.12{ .33 - - - - .19/ 1.39 .82{ .07 .37 .04
Hamburg - - .81)1.25/ Tr.] - - - .83/ 1.15| - - 44 -
Hawley ** Tr.| Tr.| .09 .97| .35/ .04{0.03] - |1.41]|1.61 .93| .62 .54 .15
Hollisterville - .02} .04(1.20| .36/ .05 Tr.[ - |1.44|2.00| .70] .68| .31 .56
Lakeville ** Tr. .10}1.32) .33 .08 - - {1.80)1.76/ .78/ .67 .53 .26/ -
Lansford ** - - .2612,04] .45 .04! Tr.] - .87} 2,390 .71] .42] .47 .10
Lehighton ** - - 26| .48 - - - - .96{2.11| .57! .50| .47 .16
Marcus Hook * * 11.20{ .23 - - - .05{1.01] .26] .05| .43 -
Matamoras ** - - 26] .98 .16| - - - +29]1.65 .73| .30| .84| -
Mauch Chunk - - (l.22/1.01 - 05 - .08/ 1.61] 1.51| .94 - 54 -
Mount Pocono 0.10, .l6| .26 .04 Tr.| - .10} .10 2.60{2.60| .90[{1,10 - .10
Neshaminy ** - .10[1.31] .35 Tr. = - - .59 .73 .13 .10/ .53 -
Palmerton *** - .03|1.41] .60 ~ - - «57]1.30| .90| .77/ Tr.| .54 -
Paupack ** - .15)1.35| .38 .04 - * 11.75/1.92| .95 .72| .70 .lé
Philadelphia *** - .01 .80] .35/ Tr. - - - #22) 57| .13} .15| .49] .01
Philadelphia Navy Yard ** - - «25 73| 34| Tr. - - .01/1.04 .04| .06| .06} .61
Philadelvhia (Point Rreeze) *** - .01 .76 .40 Tr.| Tr.| Tr.| Tr.| .O05/1.11| .10| .05| .47 -
Phoenixville - .01(1.38| .83 Tr.( Tr.| - - .48[1.62| .20 Tr.| .70, .08
Pleasant Mountain ** - - |1.24] .47/ .30| .07| .10} - * [3.21]1.44] .63 .56 -
Pottstown - 02| .90 .35 .02{ - - .35] .55 .38| .74 .10| .43 -
Pottsville - Tr.| .88|1.48/ .04| .03 - - 1.10/2.00| .56| .1l2| .84| .08
Quakertown - - {1.31] .62 .06| Tr.| - - .55/1.89| .12| .06/ .92 .09
Reading *** Tr.! .0l| .86/ .38 .03/ - «32{ .61 .35 73| .11] .42 -
Shavmont - «03|1.20| .48 Tr.| - - - .07/1.06| .11| .04| .60 .02
Stroudsburg ** - .08 .32 .55 - - -~ .35/ 2.25(2.84(1.83| .31| .16 -
Tamaqua (Still Creek Dem) (i) - - }1.04)1.33| .11] .04 - - .75]2.40| ,64| .05/ .75) .11
West Chester - .01/1,50{1.37] .03 - - - .35/1.64; .19| .02/ .B6| .03
Test Grove ** - - .16|/1.88] .25| =~ - - «13]1.36! .14| 13| .70 .24
2ionsville - - 24| .22 .15 - - - +2112.08| .24] .06 .B2| .02

New Jersey:
Belvidere - - |1.83| .77| .06 - - Tr.| .43{1.60} .56/ .06| .78 -
Bridgeton - 52| .76| .45 Tr.| - - .10 .97| .15/ .l2| .63 ,23{ -
Burlington - - «79{1.15 .05 - - - +07/1.00{ .30/ .07/ .35{ .50
Camden *** - Tr.|1.02/ .32 Tr.| - - Tre| 25 .65| +18] 15| .45 -
Culvers Lake Tr.| .05 .10{ - 03] - - - +25) 1.23) 1.15] .33 .68[ -
Iambertville - - Tr.|1.13] .82| .04| .03| - - +2411.13] .20{ .04 .55
Layton - - .15 .92/ .08| - - - «52|1.77) .97| .03 .78 -
Maple Shade - +03|1.05| .66 Tr.| Tr.| - -~ .1011.07| .13| .02| .53 .0l
Noorestown ** Tr.; 39| .93] 32| Tr.| - - Tr./1.08| .05 .10| .33 .17 =
Newton Tr.} - .60| - 02| Tr.{ - Tr.| .40{1.40; .87| .05 .75/ .01
Pemberton - Tr.| .70| .51 Tr.| Tr.| - - .06 .89 ,0l| 05| .37 -
Phillipsburg Tr.| Tr.| Bl .35 Tr.| - - Tr.| .80[1.42{1.06| Tr.| .75 -
Trenton *** - Tr.|1.02] .30 Tr.] - Tr.| Tr.| .17, .72| 09| .03| .40/ Tr.
Trenton No. 2 ** - - .16/ 1.14] Tr,| Tr.] - - - [1.13] .05 .05/ .37 .04

Delaware:
Delawara City Tr.| Tr.;1.50/ .80, .05| - - - .10/ .Bl) .15 Tr.] .75/ Tr.
Wilmington Tr.| Tr.{1.05| .96 .03| - - - »10/1.07| .13 .03| .81 Tr.
Wilmington (Porter Res.) Tr.} Tr.| .90(1.05 .05 - - - #13/1.05 .11| Tr.| .71 Tr.

Susquebanns River Basin

New York:
Alfred 12| - 15 .41 .23 .1 - .19{1.44| .68| .31{ .11| .39 Tr.
Arnot (J) ** - .18/ - [1.68 .30 .22| .04/ .60 .84/1.58) .91 .14/ .70 .06
Bainbridge ** .13] .43 Tr.) .25] .51 .12] 05| .08 .92] .86| .31] .31| .37 .23
Binghamton *** 34| 03| .17| .48/ .04/ .02| - 1.13| .40|1.38| .95 - «63| Tr.
Cohocton (J) .08 Tr.| Tr. 1.69 .44| .20{ .10| .20 .74|1.05| .58| .82| .27 .22

* Included in next measurement.
** Measured in the morning.
*** Meagured at midnight.

{1) Data furnished by Pennsylvania Department of Forests and Waters.
(J) Dats furnished by U. S. Soil Conservation Service.




PRECIPITATION RECORDS

Table 1.-Daily precipitation, in inches, March 1936--Continued
(Measured in the afternoon except as noted)

27

Station 9 10 {11 |12 {13 [ 14 |15 [ 16 | 17 { 18| 19 | 20 [ 21 | 22

Susquehanna River Basin-Continued

New York-Continued
Cooperstown o.70/0.13| - lo0.30|0.20(0.17| -~ [0.71|0.90|0.84|0.19|0.21|0.18]0.04
Cortland .34 Tr.|0.02| .77| .40] .22| Tr.| .55| .70{1.77| .65| - 60| -
De Ruyter ** (¢) 30| 27| - - - a2 - .61 .81|1.20( .24| .29| .21| .04
Elmira *** .22| - |1.05| .50| .37| Tr.| Tr.| .80}2.25/1.03| .04} - |1.31| -
Frenklin (k) W13| .44| .01| .44] .40[ .02]0.04| .08[1.02| .82| .52 .17| .37| .45
Haskinviile W) - - .60 .12| .33| - .80|1.26] .58 1,30 Tr.| .33| -
Morrisville .14| 08| .05] 30| .13| .18| - .02{ ,70|1.03 .39| - 24| W11
Norwich .71 .08| .03] .¢7| .22] .18 .07/1.08] .56/ .83 .37 .01 .35 -
Oneonta J55| .08| Tr.| .44| .15| .08| .01 .48| .51 .77| .55 Tr.| .58 .06
Sherburne ** W31 .35 - .34 .34 11| .04( .39| .91 .74 .28! .27/ .29/ Tr.
South New Berlin *** (h) .75 .02| .16| .40| .27| .03| .08/1.54| .15 .74/ .25/ .02 .47 .0l
Truxton *** (h) .13) - .26] .70] .28 .11| .02| .95| .61)1.20| .58| .03| .64| .08
Voodhull .10/ .02| .70(1.20{ .18} .18( - .95/1.65) .63|1.45 .10/ .26| -

Pennaylvania:
Altoone Tr.| .11} .47 .39| .25| .10| Tr.| .65|4.10/1.18/ .65 - 58| -
Ansonia ** Tr.| .07| Tr.[1.83| .57| .01| Tr.| .54[1.21|2.23 .65 .31 - | Tr.
Arendtsville - - | - |r.a1f .e8) - | - | - J15| 50| .48| .23| .47] -
Baker's Summit - .05 .67| .60| - - W14 .25/4.04{2.24] 72| - 43| -
Bear Gap {1} - | - [1.08] 74| - | - |- .34{1.20] .77 .61] - 72| -
Bedford Tr.| .50| .40 .53} Tr.| Tr.| - .17{4.,00|2.10| .33| - .39) -
Bellefonte Tr.| Tr.| .95| .58 Tr.| Tr.| Tr.| .55[1.52|1.43/1.37| - 57| -
Bloserville - - * 12,22 - - - - 11.65) .40| .65 =~ - -
Brush Valley (1) - J4(1.62 W78 1) - | - .69|1.34| .71 .25 .38 .50| -
Buffalo Mills ** - .10| .35 .45 30| - ! - | - |1.00/4.50 .60 - .56 -
Carlisle - | Tr.j1.02|1.06| .02| - - - 561,01 .63 - 73| -
Catawissa *** - | - j1.08| .BL] .04| ~ | ~ .20[1.25/ .28 .58 - .65 -
Cedar Run (1) .04] .09| .12|1.60{ .82| .04} .08| .54{1.08|2.54| .70 .45 .68| .06
Center Hall .18/ .02| .36/1.50| - | - - «40{2.75| .75(2.25| - .65 .02
Clearfield .17| .05| .60| .43} .16 .17| - .90} 2.40] 1.5oi 1.60 Tr.' .20| -

|
Colebrook - .08/1.23| .97| Tr.| Tr.| - .12) .53|1.27) .33 .02, .69| -
Elizabethtown (i) - - .10{1.04| 55{ - | - | - W60 W77 .46] W31 .56[ .13
Ephrata - | - | .76|1.23] ,02| - | - | Tr.| .50/1.23 .45/ Tr.| .83| -
Forest City - .02| .20 .86 .04| .12 - | - .20{ 3,01 .50| .77 .52| .4l
Galeton (1) .16 - |1.50| .53 .08 .15| - | .92|2.10 1.04}1.13 - (e8| -
Girardville ** - .10{1.53| .38| .17| .02| - .80(1.71| .68 .12| .43| .56| -
Gordon - .02] .85/1.85] - .02 Tr.| .05 .68/1.90' .60/ .08| .89 .09
Hanover - - «81|1.17| .05} - Tref = 13| .77 43| - [1.20) -
Barrisburg Tre| «11{1.65| 59| Tr.| Tr.| = .29 1.24| .33\ .53 ,18| .48| -
Holtwood ** - | - |1.40] 0| 37| - | - - .34 .48 .13 - .82| .03
Huntingdon Tr.| .04 .60| 75| - 09 - .54(2.87 .98/1.17( - | - | =
Kylertown *+* .07 - .66| .56} .11| .17| Tr.|1.01[4.47| .60 .51| - .35 -
Lancaster - - .86(1.88{ .1l2| - - - +35|1.45( .22| .01l .60 =~
Lawrenceville Tr.| - .18(1.00{ .10 .05 - .85|1.40{1.10| .73 .25/ .45/ -
Labanon Tr.| .10{1.58| .48) - | - | - .50|1.27] .48 .20/ .67| .05| -
Loyalsock (i) .05 - - |2.48] - |- [ - | - | - l3.200 .75 - 80| -
Montrose Tr.| - .19 .64 .20| .10| .02| .03| .94/1.56| .61 .09| .41 -
Morris Run .09| .04| .B4[1.41] .10{ Tr.| - [1.18|1.34{1.73( .78 .08 .66| -
Muncy Valley Tr.| - «41[1.51f .22| Tr.| .08| .18| .B7{1.46] .27| .15 .76| Tr.
New Park - .03/1.93| .52} .03] - | - .08| .87 .43 7] - | - -
Newport ** - .02| ,20[1.00| .70| - .12 - .80/ 1.15] - - .82| .10
NWorth Harrisburg (i) - - .19/1.68{ .69| - - - o770 480( .60| .33 .45 .15
Pine Grove .01l .02{1.96| .60| Tr.| - - .50(1.18! .50 .20{ .20| .68| -
Renovo ** - .12| .15] .55 .64 .04| .04| .23/1.02)3.27| - .20| .18| -
Reservoir No. 6 (i) - | = {1.35] - 82| .05| - +55(1.17| .90' .30| .43| .42| -
Retreat - - .25 .98| .25 .21 .13| - .30/1.07, .68 - W31 -
Scranton *** .01| Tr.| .26| .40} .05| .05| Tr.| .66| .74| .76 .65 Tr.| .91| Tr.
Selinsgrove - - .21{1.15] .12{ .05| - <03|1.36[1.70, .63| - .85 -
Shamokin (1) - | - {1.00| .80f .05{ - | - .73|1.10[1.00, .20| .48 .35| -
Shippensburg - .01} .88{1,15| Tr.| - 04 - {1,50 1.50{ 75 - | Tr.| Tr.
|

Spring Grove (i) - |- .90(1.13} .10} - | - .21| .69| .58 .45 .05{1.15{ =~
State College Tr.| «05{ .95| .69| Tr.]| .05| Tr.| .43|2.10|1.65| 1,32/ Tr.| .64} -
Summerdale (i) Tr.| Pr.|1.25(1.58] .01| Tr.| Tr.| Tr.! .96{1.09| .56 - +65} Tr.
Towanda .08{ .05| .47| .94{ .08| Tr.| Tr.| .B6| .97/1.79| .61} .03| .84| Tr.
Weikert 10/ - {2,10| .65 - [~ | - | - |1.38/2.00 .60] .60f - | -

* Included in next measurement.
** Measured in the morming.
*** Measured at midnight.

{c) Data furnished by New York State Department of Public Works.
{h) Date furnished by U. S. Geological Survey.

(i) Data furnished by Pennsylvania Department of Forests and Vaters.
(k) Data furnished by Arthur Bennett.
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FLOODS OF MARCH 1936--HUDSON TQ SUSQUEHANNA REGION

Table 1.-Daily precipitation, in inches, March 1936--Continued
(Measured in the afternoon except as noted)

Station

Susquehanna River Basin-Continued

Pennsylvenia-Continued

Wellsboro

Wilkes-Barre **

wilkes-Barre (Water Co.)} (i)
Williamsport **

Williams_ort (Hagemen Run) (i)

Wiliiamsport (Mosquito Zr.) (i)

Williamstown
York
York Haven **

Varyland:

Conowingo (o)
Darlingt'on
Maryland Line

3t. lawrence River Basin

Lake Erie Basin
New York:

Buffalo ***
Fredonia
South Wales **

Pennsylvania:
Erie ***
Ohio:

Jefferson
Willoughdby

Lake Ontario Basin
New York:

Andover

Angelica

Auburn

Avon

Baldwinsville ** (c¢)

Beaver Falls
Bennetts Bridge (m)
Big Moose
Boonville
Brewerton ** {c)

Bristol Springs ** (n)
Brockport

Burdett ** (n)
Canadea Dam

Canastota ** (n)

Cayuga ** (c)
Cleveland ** (¢}
Clyde ** (¢}
Copenhagen
Dansville

Eagle Falls **
Forestpart ** (c}
Fulton ** (¢)
Geneva
Hammondsport ** (n)

* Included in next measurement.
** Measured in the morning.
*** Memsured at midnight.

0.02
Tr.

Tr.
.30

Tr.
Tr.

.03
.08

.05

.13
«21
.32
Tr.
.16

™

0.05
Tr.

.08
.50

.50
Tre
Tr.

Tr.
Tr.
Tr.

11 {12 |13 |14 {15 |16 | 17 |18 |19 | 20 | 21 | 22
0.73|0.95{0.15| Tr.| - 1.05|1.38(0.92(0.87/0,07|0.3C| Tr.
.05 | 59| .38(0.02(0.03| - .56 | .92| .69| .36 .23[0.02
- .68| 42| - | - - 276| 99| - |lL.29] - -
.101.87( 79| - .12| .15(1.53(1.62| .50| .30| .74 .15
2.35] .80| - .10} - 11.80|1.88] .53| .Bl| .78] .24) -
2.65( 55| - Jd2| .60{1.865/2.12( .14 .37| .90| .28| -
+68 (1,58 - - Tr.| - +45/2,10| .66| .10|1.03| -
W79 92) .02 - - - .18(1.00| .38] - |[1.00| -
14| .86) 63| - - - #22| .5B| .39 .2B] .70| .19
.30{1.98| .44| .01} - - .06| .66| .29| .31 .16] -
1.86) .32 Tr.] - - - * 90| 33} - .58} -
1.53] .75] .03] - - Tr.| 34| .90] .32] - .82] -
.79 | (11| .42[ .03 - - |2.82| .07 .47 . 77| -
18] .24 .05 .04| - - 75| .22 .27] .05 .60 -
.25) ,35/ .40} .03 - .90/ 1.77| .18 .78 .25| .70| -
.24| 04| .08] - 06| - |1.58] .14) .06 Tr.| .28] -
.22| Tr.| .28! .06| .15 - [1.05| .43 .15/ Tr.| - .05
- .02| .08] .13) - - «55| Tr.| .04| .23 - -
.19| .87 .20{ .07/ .04 .51f1.43 .91/1.01| .15 .37 -
.18 .46| .22{ Tr.; .04 .11|1.76] .90/ .60| .20| .32| Tr.
07 - [1.34| .36 - 48[ J74]1.03 .36 .03 39| -
+50(1.08] .11} .05{ =~ - .80 .90 .95 .40 .50| .30
02| .43 .38| .18] .02| .18| .35| - - 212§ .30F .25
- J16| 38| .34 - - .66| .34 .10| .09| .09| .26
«21| ,51| 54! .46| - .03; .50| .69 .19 ,08| .10 .18
- .20] - .62 70| - | - - 12| - - .60
- .50 .ia 14 - .14| 79| .43] .14| .12] .2B| .07
- 501 . J15( - J150 .64 .80 .31 - 30| .14
- .65/ .55 .20f .08| .11| .62| .90 .78 .40| .20{ .72
19| 56| 17| Tr.| - - |1.40!1.49| .40{ .08| .98 .18
.35|1.70| .60 ~ | - 11.60| .62 .90| .38 - .65) -
.17 34| .05 .02( .03[ .02{1.71] .72 .65; .04| .15{ .06
127 34| .laf 06| .42| .26/1.46| .32| .15 .12! .07| -
- 77| -29| .10{ .05| .09} .66| .91] .32| .07| .33| .10
WAl - 41| Tr.| - - .65 .84| .29) .15] .12| .10
= |l.41| .40| 13| - - .83(1.32{ .52 .18 .38] .30
- 22| 28| 14| - .08| .43| .35 .07 - «30| -
10| .60| Tr.{ .10| =~ L1211.10] .52 1.24] .23| .40/ -
- .18] .40| .30| Tr.| .03| .63 .28 .08/ .07 .10| .50
- 341 W37 .23 - .30{ .70 .45( .15 .l9f .18 .07
- L70| .42) .04 - - -60| .98/ .34 .05 .18| .23
36| .87 .26/ L1 .10 .18{1.15| .77, .52! ,15| .56| .10
Tr.| 82 .47 .15 .06f .28] .95|1.04] .70| .62| .28/ .03

(¢) Data furnished by New York State Department of Public Works.
(1) Data furnished by Pennsylvania Department of Forests and Waters.
(m) Data furnished by Niagara, Lockport & Ontario Power Co.
(n) Data furnished by Oswego River Watsrshed Corporation.

{0) Data furnished by Susquehanna Electric Co.
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Table 1.-Daily precipitation, in inches, March 1936--Continued
(Measured in the afternoon except as noted)

29

Station ] 10 )11 |12 |13 | 14 ) 15 | 16 | 17 | 18 | 18 | 20 | 21 | 22
St. Lawrence River Basin-Continued
Iake Ontaric Basin-Continued
New York-Comtinued
Hemlock - |0.13|0.67| -~ [0.05}0.05 - - 11.26/0.55/1.03|0.07/0.59/0.18
Herrings - - .20/0.37| .15 - Tr.|0.48( .24/ .04/ .07| .03| .55| -
Bigh Market ** 0.34) - .03 .68] .50 .75/ - .12{ .80/ .52| .10/ .17/ .26{ .30
Hooker ** {p) - - 11.00{1.00| - -~ |1.00 1.80{1.00/ .15 -~ 25| 285) -
Ithaca *** .16) Tr.| .57| .54| .15/ .08] Tr.|1.C0{1.18|/1.02| .85 .05| .68] -
Letchworth Park - - Tr.| .33] 15| - - - 45 - .12 - 24 -
Lewiston 03| - .41 ,32{ .15( Tr. - - |1.83 .80{ .15 .06{1.20( -
Linden ** (c) .08/ - Tr.| .36] 33| .29 .05 - .50/ 1.58 .16 .59! .15{ .81
Locke (n}) 07| - - l1.i0! - - 090 - 11.32] - {2.03 .13| .57 -
Lockport - - .78/ .21| 10| Tr., - - [1.00| .40| .72] .03|1.05| -
Lowville ** .20 - +30/ .09 .31( .02 - Tr.| «62' .32 .17 Tr. .25 (¢
Lyons Fallg ** W1l - - - 290 .17 - 22| 34 .38 - 07| .24 -
Macedon ** (c) .11 - - 70! 32| - 03 - .70'1.03] .54| .23} .15| .28
NcKeever ** .16{ - - 33| 40 .28 - .16 .68, .33 .21 Li2| (10| .44
Mays Point ** (c¢) 19) - - |1.2s| .31 .10| .05 .0s| .73l1.12| .38| .13 .29| .20
Newark ** (c) .18 - - |1.18] .43| .08 .04] - .B41.02| .41| .30| .23| .21
New London ** (c) .29 - - 19| .40| .17| - «.45| .60/ .63| .17| .14| 13| -
North Lake .10{ - Tr., 53| .59| .29 Tr.| .57| .38 .53| .04| - 17 .17
Oswego *** - - .39| .65| .38] - - .02\ .99/ .54 .28 - .34 -
Ovid (n) - - - 72| .28( .16( .03 .27/1.03(1.17| .33| .45 .36/ .17
Penn Yan - - .17| .99| .15| .08| - 44| .96 34| .66| - .86{ -
Rochester *** - - 92| .52 .23 .01 - = 11.15 .37 .96| Tr.| .77| Tr.
Seio 48! - 46| .486| 05| - - .30| .82 .90|1.1Q| - |1.00| -
Shortaville - - .30{ .71] - .75 - - .85/ 1.10 .82 - - -
Skaneateles ** - - 49| .46| .30| .02 .19 .54 .82| .49! .27| .38| .24| -~
Sperryville 09 - - 24| .23 <20/ - - .96| .35 .15| .08/ .10| .19
Stafford 03| - .12| .40| .20| .0%} - - {1.35 .72 .46| .10/ .80{ .40
Stillwater Reservoir ** .18/ - - .28| .60 .27 - .08 .61 .28 - - +29{ .52
Syracuse *** .09 W17 71| W31 .04 Tr.| J71| .89 .79] .43| .01| 58] .04
Watérloo ** (eo) .08 - - .98 .37] .08 .07| .14| .87|1.25] .46| .16 .27| .13
Watertown .11 - b3 .50 57| .21 Tr.| - 37| L33t .12| J0Y 18| 17
Williemstown (n) .40{ - - .30] .48] .17) - .13) .83 W75 .14 .19 .0B] .20
Woodgate ** (p) 36 - - .10| .31 .48 - .48 51 .82f .08 - .10 -
St. Lawrence River Basin proper
New York:
Alexandria Bay 2091 - 45] 97! .46| .068| .06| - .78 .50 14| .03| .43} .05
Bonaparte 2120 - - - 53| .51 - - 42) .54 - 13| - -
Canton *** 02| - .08/ .18; .36 .06| .03| =~ 44! .21} 10| Tr.} .17| .29
Chasm Falls - - Tr.! .28 .13/ .04 Tr.] .18] .11] .20/ .19/ - 26| .87
Colton 08| - - .08} .40/ .25 - o53| 12| ~ - <33 09} .33
Gabriels - - - .08 .1B| .66 - .08
Lawrenceville 06| - Tr.| .11} .04) .05 Tr,| Tr.] .53] .11) .1B} .25 .11} .1
Ogdensburg 06| - 14| .40/ .21] Tr.| - - {1.,00/ Tr.| - - .18/ .22
Roquette Lake W03 - - 40| 40| - - 70 - .50 .20 - .10} .08
Sabnttis 18| - - 24| .44 .26 - 07| .40/ .38[ .08] .20{ .18| .29
South Edwards - - .08 .64| .86| - - .74 .22 .19] .11| .09| .35 .O7
Tupper Leke ** 05, - - .19/ .36/ .05/ .03 .24 .24] .23] .33 Tr.l .38 .17
Wanakena - - 09| .41 .33 Tr.| .05/ .43| .24 .06 .10| .18/ .33 .13
Lake Chemplain Basin
New York:
Ashley ** (b) * 47 - * |1.69| - * = 11,70 - * 11.14| * .13
Chazy Tr.| - - 59| 13| .33| - - .33 .15 .10l .15 .51| .lo
Darnemora 20| - - 45| 35| .15] - 05| .30| .25 ~ «45| 45| .35
Lake Placid Club - - .10{ .28) .15] - .30{ .45| .85/ .22| .12} .10| .32] .30
Port Heary ** (b) - 06 - 38| ,93| .06 - .07[1.12( .20| .44| - 41| .28
Smiths Basin ** (c) .18| .28 - |1.38] - .38 - .87(1.07| .61| - «52| 30| -~
Whitehall ** (e¢) .28 - .24|1.62| .18| Tr.| - |1.60| .18| .71| .36| - «33| Tr.
Willsboro Tr.| - .02} .98 .49] .02| - .54 .48| .39| .07| .18} .49 -

* Included fn next measurement.
** Measured in the morming.
*x% easured at midnight.

{b) Date furnished by New York Power & Light Corporation.

(e¢) Data furnished by New York State Departmenu of Public Works.
(n) Data furnished by Oswege River Watershed Corporation.

{p) Data furnished by Blaeck River Reguleting District.
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Table 1.-Dally precipitation, in inches, March 1936~-Continued
(Measured in the afternoon except as noted)

Station Q 10 1 | 12 13 14 15 16 17 1 19 20 21 22
St. lawrence River Basin-Continued
Lake Champlain Basin-Continued
Vermont:
Burlington *** 0.03| Tr.{0.03/0.,99(N0.46{0.04| - [0,78(0.14[2.31|0.10] ~ |0,32|0.03
Cornwall 03| Tr.f - [1.55] - - - .68 .75] - - [0.32] 45| -
EZnosburg Falls 15| - - .781 45| - - 37 - 45 - - 54 .88
orthfield *** Jde' - .09(1.12| .09 .01 - |1.34( .29| .59 .18 - .90f .10
Rutlend .36(0.19| .01 .77 .28| .l1| - .63 1,07 .33 .16/ .14/ .32} .02
¥inor basins
Yew York:
Mount Vernmon *** Tr.| .09]1.33| .49| .02| - - - Tr.|1.26| «26f .21} .25| -
Newn York City *** - .01|1.09! .28| .01| - - - 06/ .97| .18 .11 .37f Tr.
Scarsdale - - 1.00{2.30| .05| Tr.| - - Tr.[1.17| .53 .24| 51| .04
Sparkill ** (e} - - .12/2.50| .10 - - - +04(1.00] .60 .07| .55{ .05
Spring Valley ** (e) - - .15(2,55( .05 - - - .02{1.27| .78} .15] .74} .05
New Jersey:
Atlantic City *** 03] .09| .78 .07| Tr.| = - Tr.l .29/ .66| .09| .03] .15 .01
Belleplain - .55/1.10] .45| .05| - - - - 1.05] Tr.| .05 .50{ .20
Elizabeth - .03, .94| .58 Tr.| 01| - - .07| .88[ .45| .20| .60 .08
Fleming ton Tre| - .98| .67| .03} Tr.| - - .1911.18| .33 - 521 .11
Freehold - ~ |1.20| .58} .03 Tr.| - - 03[ .96 .23 ~ .58| .05
Hammonton Tr.| Tr.|{1.42| 69| Tr.| - - - 07| .98 .11] .02({1.10{ .13
Hightstowmn - Tr.| .94 .41| .02| .01] - - .01{1.00| .07| .07| .45} .03
Indisn ¥ills - - 1.00{1.27| - - - - .04 .66/ .14| .10| .58 -
Jersey City - .01{1.00{ .45 01| =~ - - 02 .70 .56| - .48 .01
Lakewood Tr.| Tr.| .30/ .40| .02| - - - Tr., .92] .08/ .09 .45| .05
long Brsnch *** Tr.| - |1.20| .28| Tr.| - - - .06 .86| .08 .16{ .36, Tr,
New Brunswick - - 85| 47| Tr.| Tr.| - - .06 .87 .25 .09| .51 .05
New ¥ilford ** - - 19/2.79 - - - - - 1.01| .53 .11| .83 -
Northfield - .02] .93 .23 - - - - .01 .93f 04| Tr.| .26| .09
Plainfield - - * [2.02| .02| .02] - Tre| * |[1.43] .13[ .02| .72 .01
Pleasantvil;e ** - .02| .64 .36 .12| Tr.| - - - .97 .03 .08 .12/ .26
Ridgefield *** Tr.| Tr.|2.00| .29| Tr.| 05| - Tr.] 03 .97| .89| .12| .83| -
Runyon - - |1.12| .65 - - - - - .95 .22| .06| .41] .07
Sandy Hook *** Tr.| .02/ .96/ .19 .03| - - - .08/ .86] .08! .12/ .44 -
Scmerville Tr.| Tr.{1.36] .87! .02/ - - - .06 1,36| .36 .09| .62 .03
Tuckerton - .10| .24 .19/ .03| - - - - 34| .14 .06/ .14| .06
Woodeliff lake ** - - +14|2.50] - - - - - [1.01} .73| .09 .82| .02
Delaware:
Bridgeville Tr.| .01j1.368] .41| .05| - - - «10{ 72| .02| - +48| Tr.
Dover Tr.; .02[1.76 .65| .02| - - - +03( .80 .08 Tr.| .60! .05
Milford Tr.| .15{1,61| .53| .08| =~ - - .07 .81 .05 - .51 .03
Millsboro Tr.| .13{1,93] .25| Tr.| - - - * +83 Tr.| - .50 Tr.
Veryland:
Aberdesn *** Tr.| Tr.|1.23| .26/ Tr.| - - Tr.| 50| .11] .28| .36| .06/ =
Annapolis *** Tr.| .03[{1.35) .47| Tr.| - - Tr.| .57 .06 .18/ .19/ .37 -
Baltimore *** Tr.| .01{2.10{ .55| .01| - - 22 .81 .18| .38 .59 .30| -
Cecilton Tr.| Tr.{1.30| .30[ Tr.| - - - <25 75 70| - .80 =
Coleman Tr.| Tr.|1.10{ .70| Tr.| - - - 07| 56| .33 - A4 -
Dundalk *** Tr.| .01|1.91f .48| Tr.| - - * «65| 47| .46| 4L 23] -
Easton Tr.| Tr.|1.60| .63 .04| - - Tr. .04 .75| .15/ - 720 -
Elkton Tr.| .02/1.88f .62 Tr.| - - - 111,10 .14 - +82 -
Fallston Tre| Tr./1.38( .54 Tr.| - - - <02 .63 .28/ - .51 -
Iutherville Tr.| Tr.|[1.75 .90 Tr.| = - Tr.f .40{1.15| .30 - .85 -
Varyland Llne 7r.| Tr.|1.53| .75 03] - - Tr. .34 .90| .32 - 82| -
Millington Tr.| 02| .88/ .61 Tr.| - - - .05 .82 .18| - 68| -
Parkton Tr.| Tr.| * [2.92| Tr.| - - Tr.| .28(1.20| .39} - {1l.08] -
Pleasant Rill Tr.| Tr.|1.55| .85 Tr.| - - Tr.| .10/ .90 .45 - 2751 -
Ridgely Tr.| Tr.|l.42| .52| Tr.| - - - .08 .58 .06 - «50( -
Rock Hall Tr.| .02]1.42| 50| .02 Tl - - «05| 65| .53 - 84| -
Stevensville Tr.| Tr.(1.40| .60] .02| - - .02 .02| .70 .40| - .72 -
Towson Tr.| Tr.[1.80] .90| Tr.| - - Tr.| .58{1.20) .42] - 92| -
fioodstock Tr.| .02]|1.18| .90| Tr.| - - +10| .50{ .81| .4l1] - 68| -
* Included in next measurement.
** Measured in the morning.
*** Vessured at midnight.
{e) Data furnished by Hackensack Water Co., Weshawken, N. J.
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been of great value in supplementing the Weather Bureau data. By thelr
collection and inclusion in this report they are made avallable for future
reference.

The figures represent the amounts of precipitation as reported by
observers and are not strictly comparable on individual days, as the ob-
servations at the various stations were not always made simultaneously.
The eamount &8 recorded usually represents the rainfall for the 24-hour
period preceding the time of observation. Rainfall occurring during the
daylight hours may be recorded under the date of occurrence when obser-
vations are made in the late afternoon or under the date of the following

day when the observations are made in the early morning.
Distribution of rainfall

In general throughout the area from Malne to Virginia all of the pre-
cipitation relating to the floods, except as occurred in the form of snow
prior to March 9, occurred during the 14-day period March 9-22.

Fortunately the meteorologic condlitions during the storm period were
so similar over the entire area that the record in each basin could be
treated uniformly as follows:

1. Throughout the area light precipitation in the form of either
rain or snow occurred on March 9 and 10. Beglnning about March 11 the
intensity of the precipitation increased, and heavy rains continued
through the 12th and in the northern areas on the 13th. Thls so-called
first storm has therefore been treated as a unit. The recorded precipi-
tation from March 9 to 13 was plotted on Geologlcal Survey base maps
(scale 1:500,000) and an ischyetal map prepared showing total rainfall
for the first general storm. This base map has been reduced to appropri-
ate scales for publication and shows the isohyetals of the first storm
for the major dralnage basins. (See flgures 13, 14, 15, 16, and 17.)

The areas between the isohyetal 1lines on the original base map were
measured by planimeter for the dralnage basin above each gaging station,
and the average total precipitation for each basin was determined. The
results of these determinations are shown under "Rainfall and run-off
studies" in column 5, table g,

2. Beginning about March 16 and continuing through the 19th heavy
precipitation occurred throughout the area, with major portions occurring
on March 17 and 18. In some areas part of this precipitation occurrea as

snow. The period March 16-19 constitutes the so-called second storm. The
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Figure 13.--Isohyetal map of the Hudson River drainage basin, showing
the total precipitation, in inches, March 9-13, 1936.
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Flgure 14.--Isohyetal map of the dralnage basins of the Delaware Rlver and the Passalc
and Rarltan Rivers and adjsoent coastal streams In New Jersey and Delaware,
showlng the total precipitation, in inches, March 9-13, 1936.
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Figure 15.--Isohyetal map of the Susquehanna River drainage basin, showing
the total precipitation, in inches, March 9-13, 1936.
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Figure 16.--Isohyetal map of the drainage basins of the rivers in New York tributary
to Lake Ontario, showing the total precipitation, in inches, March 9-13, 1936.
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recorded precipitation for these dates was totaled, an lsohyetal map pre-
pared, and total precilpitation for each basin determined in the same man=
ner as for the first storm. (See figures 18, 19, 20, 21, and 22 and col=~
um 6, table 9.)

3. The total precipitation during the perliod March 9-22 1s shown in
figures 23, 24, 25, 26,and 27 and column 7, table 9. These data include
2150 minor smounts of precipitation that were recorded in some areas on
March 14 and 15 and the precipltation that occurred on March 20 and 21,
part of which fell as rain and part as snow.

In drawing the 1sohyetals little weight was given to the influence
of topography, as time d1d not permit a thorough analysis of the recorded
data with respect to altitude. The basic data included in thls report
will enable the users to undertake more refined and detalled studles in
a particular region., These data will also enable an investigator to make
a different time-period analysis of the storm precipltation from that
herein contained, if he desires,

As shown in table 2, the antecedent precipitation throughout the area
partly embraced in this section of the flood report was below normal dur-
ing December and February and considerably above normal during Januarye.
The total precipitation for the three months was slightly below normal in
all States except New Jersey and Delaware. No special abnormality is dis-
closed 1n these records.

Table 2.- Monthly precipltation and departure from normal, in inches,
December 1935 to Februery 1936

December to
December 1935 | January 1936 | Februa 1936
State Ty atd February
Depar- Depar- Depar- Depar-
Totel [U3R0C" | Total [ PP Total [ VYRS | Total|“ThIS

Massachusetts 1.26 | -2.28 | 6.78 ) +3.06| 2.95| -0.53 10.98| -0.26

Connecticut 1.06 | -2.68| 7,01 | +3.15| 2.70 -.90 | 10.76| =43
New York 1.85 | ~1.,05| 3.55 +.62| 2.18 -+50 7,68 <.93
Pennsylvania 2.62 ~«54 | 4.21 +.99| 2.33 -.63 9.16| =-.08
New Jersey 1.67 | -1.98 | 6.34 | +2.77| 3.10 -.61 | 11.11] +.28
Delaware 2.61 -.89 ]| 7.23| +3.85| 2.72 -.39 | 12.66] +2.57

Extreme sbnormality prevailed, however, in the total precipitation
for March, of which that recorded from the 9th to the 22d constitutes the

major part. Prior to March 9 there were light rains in the southern part
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Figure 18.~~Isghyetal map of the Hudson River drainage basin, showing
the total precipitation, in inches, March 16-19, 1938.
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Figure 20.--Isohyetal map of the Susquehanna River drainage basin, showing
the total precipitation, in Inches, March 16-19, 1936.
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Figure 23.-~Isohyetal map of the Hudson River drainage basin, showing
the total precipitation, in inches, March 9-22, 1936.
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Flgure 24.--Isohyetal map of the dralnage basins of the Delaware River and the Passalc
and Rarltan Rivers and adjacent comstal streams in New Jersey and Delaware, showing
the total precipitatlion, in inches, Merch 9-22, 1936.
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Figure 25.--Isohyetal map of the Susquehanns River dralnage basin, showing
the total precipitation, in inches, March 9-22, 1936.
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of the area and rain and snow in the northern part of the area on March 3,
4, snd 5. The total amount recorded rarely exceeded 1 inch. After March
22 there were scattered rains, including one fairly heavy rainfall on
March 27 and 28, which brought the total precipitation for March to the
largest on record in parts of New England, New York, and Pennsylvania snd
to one of the largest on record in New Jersey and Delaware.

The first storm, so far as 1t relates to the ares covered by this
section of the report, had three major centers of precipitation = in the
Catskill Mountain region in New York, where the precipitation exceeded 5
inches, and in the Highlands of New Jersey and the Allegheny Mountains in
Pennsylvania, where the precipitation exceeded 4 inches. Recording rain
gages at various United States Weather Buresu stations (see fig. 28) in-
dicate that most of the precipitation occurred during the 48-hour period
ending at midnight March 12. The graph indicates apparently that there
were two disturbances about 8 to 12 hours apart. The greatest intensl-
tles were confined to the southern part of the ares.

The second storm had two major centers in which the precipitation ex-
ceeded 7 inches, one in south-central Pennsylvanias, the other in north-
eastern Pennsylvania, and two minor centers in the Catskill and Adirondasck
region in New York, where the precipitation exceeded 4 inches. Recording
rein gages (see fig. 28) indicate that the precipitation fell intermit-
tently from the afternoon of March 16 to the afternoon of March 19, with
the heaviest intensity between noon on March 17 and noon on March 18. Ex-
cept in the southern pasrt of the area the precipitation during the third
storm occurred on March 21. During the whole storm period March 9-22
(fig. 25), the maximum recorded precipitation was 10.50 inches at Galeton,

Pa.
Snow
General

For the area as a whole there was more snowfall then normsl during
the winter, the excess being particularly large during January. The
monthly totals as compiled from records of the United States Weather Bu-

reau are shown in table 3.
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Table 3.- Monthly snowfall, in inches, December 1935 to February 1936

State December January February Total
Massachusetts 3.l 18.0 14.9 36.0
Connecticut 4.4 17.4 13.4 35.2
New York 13.6 21.8 17.1 52.5
Pennsylvania 13.5 19.4 12.3 45.2
New Jersey 9.7 9.1 9.6 28.4
Delaware 17.1 2.3 13.6 33.0

Although the winter was characterized by more snowfall than usual,
abnormality was shown in the extent to which the snow accumulated on the
ground during the winter, on account of the long cold periods during which
there was 1little thawing. On March 9 all of the area described in this
section of the flood report was covered with snow except the southern part
of New Jersey and the extreme southeastern part of Pennsylvanla and Dela-
ware.

From records collected by the Weather Bureau, regulating districts,
power companlies, State and municipal organizations, the Civilian Conser-
vation Corps, the Soil Conservation Service, the Geologlical Survey, and
others, the maps in figures 29, 30, 31, 32, and 33 were prepared to show
an estimate of the water content of the snow cover on or about March 9.
All of the basic information used in the preparation of these figures 1s
given herelnafter. In areas where actual observations of snow depth and
water content were available for the later part of February or the first
part of March the results should be fairly accurate. In areas where only
depth of snow was available, the indicated water content may be considera-
bly in error, as it was necessary to use an assumed ratio for the water
content {generally 25 to 30 percent for snow on the ground on March 9,
the greater ratios being used for shallow depths).

Unfortunately for the purpose of the best representation of general
conditions, most of the cooperative Weather Bureau Stations are situated
in urban or rural communities. Reported snow depths at such locations
are generally less than those in adjacent rural areas, especially 1f these
areas are hllly, mountainous, or timbered, and such records must be used
with caution in determining basin averages. In complling the maps show-
ing the water content of the snow on the ground on March 9 the original

data were first plotted on standard Geological Survey base maps (scale
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Figure 29.--Map of the Hudson River drainage basin, showing the depth, 1n inches, of
the water ccnfent of snow on the ground March 9, 1936.
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