|

7/ “““\\\ A ECO" SEARCH

% // RESEARCH IN AGRICULTURAL & APPLIED ECONOMICS

The World’s Largest Open Access Agricultural & Applied Economics Digital Library

This document is discoverable and free to researchers across the
globe due to the work of AgEcon Search.

Help ensure our sustainability.

Give to AgEcon Search

AgEcon Search
http://ageconsearch.umn.edu
aesearch@umn.edu

Papers downloaded from AgEcon Search may be used for non-commercial purposes and personal study only.
No other use, including posting to another Internet site, is permitted without permission from the copyright
owner (not AgEcon Search), or as allowed under the provisions of Fair Use, U.S. Copyright Act, Title 17 U.S.C.


https://makingagift.umn.edu/give/yourgift.html?&cart=2313
https://makingagift.umn.edu/give/yourgift.html?&cart=2313
https://makingagift.umn.edu/give/yourgift.html?&cart=2313
http://ageconsearch.umn.edu/
mailto:aesearch@umn.edu




[”L[_O = 22 2

3.2
el £

L3

| F ws fl2g
== um+
L2 fils e

MICROCOPY RESOLUTION TEST CHART
ATIONAL BUREAY OF STANDARDS: 1963-4

< 122

" IlH]2 -

flz2

+ {izh
:‘. E
B

= = g
2 [l pe

MICROCOPY RESOLUTION TEST CHARY
NATIOWAL BUREAU OF STANDARDS-1963-



http:111111.25

Drought and Water Surplus

in Agrnicultural Soils of the

Lower Mississippi Valley Arca

by C. H. M. van Bovel

Technical Bulletin No. 1209

Agricultural Research Service

UNITED STATES DEPARTMENT OF AGRICULTURE

Washingion, D.C. lssued December 1959




CONTENTS

Lo = B e =T 1]

Page
PURPOSE AND SCOPE OF THE REPORT._________ 2
PROCEDURE..__ .. _ . . 3

Procurement of Rainfall Data________________ _____ 3

Estimation of Evapotranspiration..______________ _ 4

Estimation of the Moisture-Storage Capacity of the

SOk . - 5

Computation of the Daily Soil-Moisture Balance _____

Classification of the Data Obtained_________________
RESULTS AND DISCUSSION .. ..

Occurrence of Drought-Days_____________________

Excess of Soil Moisture ____________.______________

Amount of Water Needed for Irrigation.___ . _______ 1
CONCLUSIONS. . o 11
LITERATURE CITED_____________ . 12
TABLES. . . 13

For sale by the Superiniendent of Documents, U.8. Goverment PPrinting Office
Washingten 25, D.C. - Price 35 conts




'Drought and Water Surplus in Agricultural Seils of the
Lower Mississippi Yalley Area

By C. H. M. vax Bavew, Soil and Water Conservation Research Division,
T A grievltural Research Service

Nutural resources used in agricul-
tural production must be reviewed
from time to time in the light of
changing economic conditions and
of continuing progress in technol-
ogy. Water is one of these re-
sources, and in the humid sectiou of
the country it is receiving closer at-
tention than ever before in efforts
to make agricultural production
more efficient.

The increased emphasis on soil
moisture can be attributed to sev-
eral causes. Foremost is the fact
that crop adaptation and improve-
ment, pest contrel, adequate fertili-
zation, and erosicn control have re-
moved many previous barriers to
sustained high wvields. This has
made soil moisture in many cases
a controlling factor in crop pro-
duction.

Recent droughts and competition
for water by ugriculture, industry,
and municipalities have also cre-
ated a greater interest in water re-
sources, resulting in surveys, inves-
tigations, and new legislation.

finally, many farmers and farm
leaders are becoming convinced that
irrigation has a promising future
in humid areas. This belief is
based on the favorable results of
many irrigation experiments and
on experiences gained on a fast-

rowing mnumber of irrigation
?m‘ms. Consequently, construction
of farm ponds and purch. se of ir-
rigation equipment has increased
rapidly in recent years.

Not all developments are di-
rected toward eliminating soil-wa-
ter deficiencies. Drainage, as a
means of making land more pro-
ductive, is also receiving more at-
tention.

The focal point of the problem is
the lack of suitable soil-moisture
conditions for plant growth that

occurs from time to time., Oeccur-
rence of these undesirable condi-
tions varies with geographical lo-
cation, soil properties. cropping
gystems, and, in particular, weather
conditions. In the latter category,
distribution of rainfall and con-
sumptive use of water by crops are
of principal significance.

It would obviously be of value
to know what soil-moisture con-
ditions may be expected to occur
in a given area, as determined by
the factors listed above. Such in-
formation should be given in terms
of probabilities, because of the ex-
treme seasonal variability in rain-
fall distribution. The calculation
and presentation of average values
or conditions would have only lim-
ited wvalue. Rather. one is inter-
ested in frequency distributions
that show what the odds are for
a given event or, conversely, what
may be expected at given odds. In
agricultural climatology this prin-
ciple has been widely recognized in
the description of frost hazards
and in studies of excessive precipi-
tation in relation to flood preven-
tion and erosion control.

When a description of the inci-
dence of soil-moisture deficits and
excesses can be given, even if it is
an approximation, much can be
concluded in regard to the suita-
bility for certain types of crop
production in given areas and un-
der given soil conditions. The
needs for irrigation and drainage
also become evident and certain
design factors needed in the engi-
neering of irrigation and drainage
works may be uncovered.

Tntil recently, such information
as described above has not been
available to the agronomist, agri-
eultural engineer, or economist.
Currently, an effort is being made
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to provide estimuates of soil-mois-
ture conditions in the eastern
Tinited Stutes. Vun Bavel and as-
soctates have published reports for
Virginia, North Carolina. South
("mnlnm, and Georgia (76. 17, 15.
14y, ad work s untlen\.w for
Alabama and for the Minnesota—
Dukotas region. A similar survey
is being made by the Tennessee
Valley Anthot:tv for its area.
Studies are also bemn‘ made n the
Northeastern States hv a regional
group.

This report is concerned with the
Lower Mississippi Valley aren. that
is. from the confluence of the Ohio
and 1 Mississippi Rivers southward.
This important agricultural avea
comprises small qeo'mentq of Mis-
sourl. I\entuclﬂ and Tennessee,
and mujor parts of Mississippi,
Louisiana. and Arkansas. The lat-
ter three States were studied in
theu entirvety. even though they are
in part outside the \rlwqqrppl Vul-
ley area.

The work leading toward this
report is a mope:arne effort of the
Agricultiral Research Service of
the T7.%. Department of Agrical-
ture. and the North Carolina | Agri-
cultural Experiment Station. Ma-
chine ealeulations and tabulations
were performed under contract by
the National VWeather Records
Center, T°.8. TWeuther DBurean.
Asheville, N.CU

PURPOSE AND SCOPE OF
THE REPORT

Daily soil-water balances were
computed for 25 years of record
and for 81 Jocations in the Lower
Mississippi Valley area, These bal-
ances  were  bused  on recorded
amouuts of daily precipitation and
on estiniated valnes of duily evapo-
ration from a vegetated land sur-
face. Furthermore. the soil Wiy s

'Yhalic numbers in parentheses refer
to Literature Cired, p. 12
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sumed capable of retaining certain
maximum amounts of \\‘llt’! aviil-
able to plants.  These mounts
anged from 1 to 5 inches

From the vmnputzatimm it was
determined: (1) On how many
duys in each month of record the
avpilable supply of soil mowsture
was  exhausted: (2 how muceh
rainfall fell in excess of the soil
storage capacity for each month
of record. :

The data were then arranged to
show: {1} The probability for the
number of drought-days to exceed
a given value in a season: (2} sim-
ilar odds for each month of the
year: {3} the amount of water re-
quired to overcome the deficiencies,
alsn at piven odds: and (4) the
piobablht\' for the monthly water
excess to be greater than a given

value for each season of the venr.

The above data ave presented
partly as graphs and charts and.
partly in the form of tables. For
this purpose the entire avea of
study was broken up into a2 num-
her of sections. each comprising
from three to six stations.

The data as reported enable one
to determine for a given section
and time of year the probabilify
for occurrence of deficits and ex-
cesses of soil molisture of given se-
verity. In cases of deficits. the
required amounts of rrigation wa-
ter have also been estimated.

The data thus serve a several-
fold purpose. One may ascertain
the severity of drought incidence
in a Tocation for certain soil con-
ditions.  The rvecurrence value of
a drought ax it happened may be
determined and related to the plant
response in an irrigation or fertil-
izer trial. The demand for drri-
gation wafer may be anticipated
for Tong-range phuning or for the
design of individual water-supply
svstenis,

The excess of soil water and its
relation to drainage and leaching
of plant notrients can be estimated
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for specific areas and soil condi-
tions.

The data in this report do not
purport to be highly acenrate. Such
would be impossible within the lim-
its of the current effort and, even
more so, with the present menger
supply of observational and experi-
mental data on water use by crops.
However, it is believed that this
study may be the beginning of o
better description of environmnen-
tul conditions for crop production.

PROCEDURE

The iden of uxing duily soil-
water balances, hased on estimates
of evapotranspiration. for charac-
terizing soil-moisture conditions ig
by now an established prineiple.

Since it was sugeested by Van
Bavel (72} and by Allred und Chen
(7Y in 1033, similar procedures
have heen advocated by RKrimgold
(5), Baver (2). Mather (4), and
McClond (7). Although the meth-
ods suggestedd or used by these in-
vestiganfors vary considerably. the
common objective iz to obtain a
relinble estnuate of prevailing solil-
maoisture conditions for forge areas
in spite of the absence of divect
observations of soil-moisture con-
tent for wlmost ail areas and con-
ditions.

Baxie {o thix development has
Leen the now generally acceepted
theory by soil physicists, climatolo-
gists, and others that when soil
moisture is not limiting. the retun
of water to the atmoesphere hy uny
plant cover is primarily determined
by plysical and meteorologiceal fae-
tors and, therefore, is =ubject to
computation. The work of Thorn-
thwuaite  {7/), Pennman (8. 2,
Blaney and Criddle (), and oth-
ers has been instrumental in hring-
ing this to the Tore.

More recently, large-seale appli-
eation of the foregoing ideas has
come ahout.  Van Bavel and oth-
ers (J4 £, 40, 77 have published

a series of repurts describing the
oceurrence of agricultural dmutfht
in the southeastern part of the
Tnited Stutes. A world survey of
soil-moisture reserves has been pub-
lished by Van H\rlel\una (78).
Other studies are in progress.

Five steps make up the proce-
dure for estimating soil-moisture
conditions  from ClllTl&tO]OglC(ﬂ
data. These are: (1) Procure-
ment of rainfall data, (2) estima-
tion of evapotranspiration. (3) es-
timation of the moisture-storage
mp’tcltv of the soil. (4 computa-
tion of the daily soil-moisture bal-
ance. and () classification of the
resulting data. These five steps
are described in detail.

Procurement of Rainfall Data

Fortunately. data on daily pre-
cipitation are available for many
sfations and for long peviods. The
present study encompusses the
States of Mississippl. Arkansas
Louisigna, and small parts of Ten-
nessee. Missouri, and Kentucky, as
shown in figure 1. A total of 81
locations were chosen for a study
of the daily precipitation record.
{See table 1 and fig. 1.}

Daily precipitation was obtained
from official T.8. Weather Bureau
records for every day of every
vear for the period 1930-5¢ or
1‘1‘50ﬁ)a inclusive. (Previous stud-
jes {72) showed that satisfactory
frequency distributions could be
de\eioped bused on a record of
shout 25 yeurs) The data were
entered on TBM puncheards. to-
gether with any available data on
extreme values of daily tempera-
fure. The cards are stored at the
Nutional Weather Records Center,
Asheville, XN.C., and are available
far use by others.

A few records do nof have data
for all 25 or 26 years due to miss-
ing ohservations in excess of an ar-
hlll(mlv ,usmnod limit of 100 in
any 1 year
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In the first large study (77)-that
was made, & considerably denser
network of stations was employed.
It became evident later that the
variation between stations did not
warrant such w large number of
stations, and in subsequent work
14, 15, and 76} a rule of sbout 25
stations per State was adopted.
This rule was also applied to the
present study.

Estimation of Evapotranspiration

Several wethods have been ad-
vanced for deducing values for po-
tential or maximum evapotrans-
piration from other climatological
data. Even though all of these
are still under considerable scru-
tiny and subject to modification
and improvement. the method sug-
gested by Penman (8, 9) appears
to be adapted to the greatest vari-
ety of conditions. and, therefore,
seems preferable for use in the
series of studies of which this re-
port is one.

The Penmun formula appears to
evaluate properly the effect of so-
lar radiation and other. secondary,
elements in computing evapotran-
spiration. A disadvantage is that
the data required for the Penman
formula are availuble at only a few
stations in the Lower Mississippi
Valley. This objection may weigh
even more heavily in remote and
undeveloped areas of the world.

Another disadvantage of the
Penman formula is that it is com-
plicated and entails much ealenla-
tion. This objection may be over-
come af some loss of precision by
asing & nomograph prepured by
Van Bavel (73). In the present
work., however. the complete for-
mula was used. including an em-
pirical factor 0.7 to convert values
for open water to values for vege-
tated surfaces.

Average monthly  valuex for
maximun evapotranspiration were
computed for six stations in the

1209,
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Lower Mississippi Valley area as
follows: Jackson and Vicksburg,
Miss.: New Qrleans and Shreve-
port, La.; Memphis. Tenn.: and
Little Rock, Ark. The required
data on sunshine duration, relative
humidity and temperature of the
air, and windspeed were obtained
from official U8, Weather Bureau
records. Values for extraterres-
trial radiation were computed from
Angot’s valpes as shown by Brunt
(4). The latter values are also
available from the Smithsonian
Metecrological Tables (70) and for
the latitudes of the United States
in u report by Van Bavel (73).

The results are shown in table 2.
To offset the paucity of data within
the area itself, similar ealculations
were made for the following sta-
tious in adjzcent areas: Birming-
ham, Montgomery. and Mobile,
Aln.; Nashville, Tenn.: and Pen-
sacola, Fla,

Based on these results. the area
under study was divided into six
regions within which the maximum
evapotranspiration was regarded as
independent of Jocation. These six
regions are shown in figure 1. Ta-
hle 3 shows the rainfall stations in
each region. Table 4 gives the
values of average daily evapotiran-
spiration assigned fo each region.

The values in table 4 were used
to compute the daily water hal-
ance for each vear of record.
Therefore, no accounting was made
for the fact that actual valurs of
evapofranspiration may vary from
day to day within a given month
or between months of different
vears. This provedure was adopted
for the suke of practicality and is
betieved not to cause appreciuble
errors in the results. .\ more de-
tailed discussion may be found in
an earlier report {179,

It s of cousiderable interest to
compare the avernge monthly to-
tals of computed evapotranspira-
tion with average monthly totals
of precipitation. xince the general
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tendency of soil-moisture condi-
tions in an area is readily appar-
ent from such a comparison. For
the six stations menfioned above,
the yesrly variation in total rain-
fall and evapotranspiration, by
months, is shown in figures 2 and
3. With the exception of data for
New Orleans, La.. the graphs indi-
cate shortages of soil moisture dur-
ing the summer and excesses dur-
ing the winter.

Estimation of the Moisture-
Storage Capacity of the Soil

Computation of a water balance
of the soil must involve an esti-
mate of its moisture-stornge capuc-
ity. The nature of the soil und of
the root systems of plants that
grow in it impose definite lower
and upper limits on the amount of
water that may be stored in a form
available to plants

The lower limit is determined by
the physical nature of the soil (in
particalar the amount and nature
of the clay) and by the depth of
the root system and the degree to
which it is rumified {throughout the
soil. Further factors are the abil-
ity of the plant to withstand high
moisture stresses and to continue to
grow as moisture becomes less
available,

The upper limit also depends on
the soil; primarily its pore-size dis-
tribution, content of c¢lay and or-
ganic watler, and agwin on the
depth of the root system.

Since any combinution of the
above factors may ocenr and be of
practical interest within a given
geographical aren, it wonld be most
unrealistic to compute water bal-
ances for only one arbitravily se-
Tected vaiue of the storage capacity
of the soil. Therefore, soill-mois-
ture-storage capacity is used as a
parameter by uassioning to i a
range of values permitiing inter-
polation for any given case.

At the same time, the contro-
versial issue us to what constitutes
plant-available water is avoided.
For the present study, the values
aggumed for calculation purposes
were 1, 2, 3, 4. and 3 inches. As
will be seen later, deficits and ex-
cesses of soil moisture may still
occur in the Lower Mississippi Val-
ley aren even though the moisture-
storage capacity of the soil is as
high as § inches. Actual instunces
where the root zone can store as
much as 5 inches of water are nod
toc common. For example, it
would imply a root zone of 3 feet
in whichk 14 percent of the volume
could be occupied by -water In
plant-available form. not subject to
rapid removal by the force of grav-
ity. Not many soils used in crop
production in the Lower Missis-
sippi Valley are thus favorably
constituted, although some may be.
particularly forest soils.

Computation of the Daily Soil-
Moisture Balance

The method used in this study is
identical to the procedure described
in previous reports (14, 75, 16. I7),
and therefore is reported only in
brief.

At the beginning of the period
of record, usually January 1, 1930.
it is assumed that the full storage
value applies, that is, 1.00 inch,
2.00 inches, as the case may be.
Subsequently, on each day the re-
corded amount of rainfall is added.
the estimated amount of evapotran-
spiration as furnished by table 4 is
subtracted, and the result is car-
ried over to the next day.

Sometimes the result is in excess
of the assumed siorage capacity or
“hasis” value. This excess nmount
is canceled when the total is trans-
ferred to the following day. in-
dieating its eventuunl loss to the
vegetation by percolation beyond
the root zone. The excess amounts
are recorded separutely and totaled
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by months, indicating for each
month of record the excess of sup-
ply over demund. '

On other oceasions the result of
the daily balance is zero or & nega-
tive amount. Negative amounts
are also canceled when the balance
for the following day is set up,
ndicating. of course. that plants
cannot franspire wuter from soil
in which no water is available to
them. Incidence of zero or nega-
tive amounts marks the occurrence
of a “drought-day™ and. again, the
total number of these drought-days
is recorded for each month of rec-
ord.

The method of ealculation used
15 obviously a compromise of prac-
ticality with accuracy. No account
is possible of surface runoff, and
the dependence of evapotrangpira-
tion on soil-moisture content is
more complicated than is assumed.
The ervors that are implied by the
procedure are discussed in detail
m an earlier report (77}, and the
conclusion i warranted that the
purpose of the calculation is not
jeopardized by the assmmptions
madle.

The culevlation as outlined was
carried out with IBM equipment
for each of the five basis amounts,
The procedure involved the use of
a single puncheard for each day.
on which the daily rainfall, the
pertinent vajue of evapotranspira-
tion. and the results of the caleu-
lation for the five woil-storage val-
ues were all recorded.

Classification of the Data

Obtained

Tabulutions were prepared from
the  puncheards of the monthly
moisture excess and the monthly to-
tal of drought-duyvs fur each month
of vecord and for each station. An-
nual totals of ench characteristie
were also obtained.

From the machine tabulations
frequancy distributions were com-

pted of the total number of
drought-days during March
throngh November und the unnual
tlue of excess noisture for each
of the 81 stations in the area.
These frequency curves were in-
terpolated at probability levels of
1,2, 3, and 3 out of 10 to yvield the
minimum number of drought-days
for each stution for each of the 5
basis amounts. The datn were then
plotted on maps, and lines of equal
drought incidence were drawn. An
identical procedure was followed in
respect to the annaal totals of ex-

cess precipitation. resulttng in
maps showing lines of equal

amounts of annual excess.

Frequency curves were also pre-
pared of the monthly totals of
drought-days for each month for
each basis amounf. However. these
were based on the agererated data
of several sfutions. For this pur-
pose the entire area under study
was divided into 20 sections. within
which monthly drought probabili-
ties were substantially equal.

The rainfall stations in each of
the 20 sections used in the tabula-
tion of monthly drought-day ro-
tals are listed in table 5. The see-
tions are outlined in ficure 4. .\
set of frequency cnrves was pre-
parved for each wection, und these
were interpolated at probahilities
of 1,2, 3, und 3 out of 10, The vul-
pes of the mimimum number of
drought-days per menth thus ob-
tained were tabulated by section,
by month. and by odds,

A simitlar procedure  was fol-
lowerd with respect to the monlhly
totuls of surplus moisture.  The
stufions were amain =ubdivided—
this fime on the haxis of precipi-
tation pattern—into 15 sections,
These svetions are shown in tuble
6 and figure 5. The monthiy totals
were agereaated by seetions and
also by seasons of the yvewr. since
there appeared to be .y small
differences between months of any
season. The frequency curves <hiow,
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therefere, the minimum monthly
excess for 18 sections, 5 basis
amounts, and 4 seasons.  Again,
these curves were interpolated at
probabilities of 1, 2, 3, and 5 out
of 10 wnd the results tabulated.

Finally, a computation was made
of the deficits of precipitation in
terms of inches of Vrrigation water
required to prevent the occurrence
of drought-days. The amount of
the deficit was obtuined by taking
the expected minimum number of
drought-days for each month and
ench section. ax shown in table &
and Agure 4. ab odds of 1 out of 10
mul mulbiplving this amount by
the estimated daily evapotranspira-
tion, ns given in table 4. Values
thux obtained were tabulated. The
resultant  hgures  represent  an
amount of water that will exceed
the demand in 9 ouf of 1 years
and will be <hort of demand only
in the remaining year. Trrigation
requirements applyine to odds of
T out of 10 years und 5 ont of 10
years were computed in a similar
manner and are given in rables 10
and 11, respectively.

RESULTS AND DISCUSSION

Occurrence of Drought-Days

As staled previously, frequency
distributions were prepured of the
total number of drought-days in
the period for each of the S1 sta-
tions within the Lower Mississippi
Valley area.  These relations are
not all presented in this report:
instead, 20 stafions were selected,
1 for ench of the 20 sections shiown
in figure 4. The freguency distri-
butions are @ven an figures 6
throngh 25, On (he abseissa (hese
criaphs show the minimam number
of droughi-days. and on the ordi-
uate the associated value of the
prohability expressed in pereent.
The ordinale seale iz based on (he
normal distribution  (prohabiliiy
paper). When plotted in this way.

505510 0—5% 2

straight lines can be fitted to the
points without much difliculty, The
lines drawn are fitted by eye. Sep-
arate lines are shown for each of
the five busls amounts and are so
desiernated.

In similar investigations pertain-
ing to Georgin (74}, it was found
in some cases that the points counld
only be fitted to a straight line
when the lovurithm of the prob-
ability was plotted on the ordinate.
This phenomenon was not ohserved
for any of the 81 stations in the
present study.

Tram the graphs {figs. G through
25) defniled information may be
obtained for each of the 20 sections
in the area under =ludy. For ex-
ample, central Mississlpm {sec. 7)
is typifiedd by Poplarviile. Miss.
{Ag. 12} which shows that there
is n dl-percent chance that there
will be 87 or more drought-days in
the season from Mureh fhrough
November if the siorage capacity
of the soil is 1 ineh, I the stor-
nge capaeity iz 2 inches. the corre-
sponding figure ix 53 davs. and so
forth, For soil-storawe fgures that
are not integral numbers of inches.
one may interpolate hetween the
data supplicd by the graphs. For
example, if the stornge capacity 18
9.3 inches, the number of drought-
davs that must be expected ax n
minimum in 1 out of 10 yeurs is
about 59.

The low percentage [ligures on
the ordinate represent the situation
in the drjest years, which are un-
likely events. On the other hand,
the high percentage figures corre-
spond with what one must expect
frequently, as a rule. or even with
practical certainty, depending on
the oilids seleeted, Fignre 12 indi-
eates (hal in central Mississippi on
sobls with low moisture-stornge ca-
pacity {less fhan 2 inches). 40 1o
60 droughi-daxs must be expected
just about every year. Every other
venr this figure goex up to hetween
60 el 1000 and rarely it ean go ax
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high as 120, out of a total of 275
days.

The effect of the storage capacity
of the soil on drought incidence is
very clear from figures 6 through
25, In mmny cases an increase of
1 inch in storage capacity means g
decrease of 50 percent in the
chances for n similar drought oc-
currence. This is particularly true
in dry years and points out the
desirability of managing land in
sueh a way that the soil reservoir
for water will be at its maximum
possible value. (ften the incidence
of disastrous drought may be elimi-
nated by increasing the volume of
s0il on which plant roots can drasw.
as demonstrated by the frequency
distributions shown.

The diffeences between stations
and regions are also apparent from
figures 6 through 25, but may be
studied more conveniently From
the area maps (figs. 26 through 45).

As related earlier. these maps nre
based on the frequency distribu-
flons for all 81 stations. A map is
presenferdd for each basis amount
and for fou. probability levels, in-
dicating the minimum number of
drought-iys for the period March
through November.

These maps show that the ex-
pected number of drought-days
typifying the area as a whole may
range from about 130 to as few as
0. depending on the odds and the
storage capacity of the soil.  Al-
though considerable geographical
variation exists, it s oan evident
and important conelusion that, at
nogiven level of odds, dirought se-
verily in the Lower Mississippi
Valley area is dependent more on
the oil-moisture storage  value
than on geographical Jocation.

The driest section in the aven is
northwestern Lonisiana.  On shal-
low soils the minimum number of
drought-days is as high as 100 dr-
ing the March {hrough November
period every other vear. The least
dry section isx also in Louisiana,

around the mouth of the Missis-
sippi river. Kven there, 50 aud 60
drought-days per veur are not un-
canmmon.

While the difference in drought
incidence from southeast to north-
west is rather large in Louisiana.
there is much less contrast in Mis-
sissippl and hardly any in Ar-
kansas.  In Mississippi. drought
incidence increases from the south-
eastern to the western part of the
State. The sections surrounding
the Lower Mississippi Valley to
the north and the east show gen-
erally a Jower incidence of soil-
moisture deficiencies than the area
itself.

The influence of the Mississippi
River is rather proncunced, inas-
moch as drought seems more se-
vere In the immediate vieinity of
the river. Figures 27 through 29
Mustrate this point, which. how-
ever, is nf minor significance in
the total picture.

Figures 26 through 45 serve pri-
marily ax a handy and quick ref-
erence to the area situation. but
more detailed and precise informu-
tion can be obtained from the fre-
gquency graphs in the preceding
figures.

The data as presented so far
give no particnlars about the sen-
sonul distribution of drought-days,
which ix of direct practical inter-
est in the growing of certain crops.

The methed of obtaining month-
Iv valuex for drought incidence
wis presented earlier (. 63, and
the lda ave shown in table 7. (In
the inlerest of brevity. the pertain-
ing frequency distributions ave not
shown.)  Table 7. therefore, gives
for the 20 wections illustrated in
fimure 4 and for cael of 8§ months
the minimum number of drought-
tays ut 4 levels of probubility and
for 5 husix amounts,

The table ~hows that drought
ocewrrence is concentrated in the
months of June, July, Aagust, Sep-
tember, and Octoher in most sec-
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tions, although uwlong the coust
probabilities for drought are ne-
ticeably diminished in August and
September. The seasonal variation
is llustrated in figure 46. which
shows for each section by months
the minimum number of drought-
days occurring in i out of 10 years
for a basis wmount of 2 inches.

Drought is all but absent in
March and oceurs in April only on
the least favorable soils. Appar-
ently the deficiencies that develop
during the summer are always
wiped out by the winter rains.
This is ulso evident from the low-
ered drought incidence during Qc-
tober and is in agreement with the
general data shown in figures 2
and 3.

Table ¥ shows also that droughts
are severe during the height of the
summer under almost all scil con-
ditions, In 1 ont of 10 years. one
must expect s0il moisture to be
unavailable during almost the en-
tire month in June, July, or Au-

gust. Even every other year, one
must reckon with drought during

at least half of each of these
months. For the many crops that
are grown during the summer, these
are serious impheations, emphasiz-
ing the need for rvigation.

For example. in =ection 10 (cen-
tral Mississippi). soil molsture is
inadequuate every other yvear during
at least 13 diys in June, even if
soil-moisture storage is 3 inches. In
the worst yenr out of 10, this fig-
are ¢limbs to 24 July shows 14
and 28 davs respeclively. und Aa-
gust 15 and 28,

For those unfamiliar with the
rales of probability enleulus, it
may he n=eful to point out that
the expected number of drought-
days for periods composed of more
than 1 month does not follow by
mere addition.  For example, if
May shows a minimum number of
21 at a probability level of 1 out of
10 and June shows 18, the expected
minimuin number for May and
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June is not 39, but less. If drought-
day occurrence were not correlated
at all from one month te fhe next,
a good approximation of the ex-
pected number in the May—June
period at a probability level of 1
out of 10 could be obtained from
the individual monthly values at
the level of 8 out of 10, In the
example cited. this would give a
value of 27 days.

In reality. there is a strong cor-
relation Dbetween months, which
implies that the correct answer is
between 27 and 89. The correlation
is stronger as the basis amount be-
comes ﬁu’ger. since the carryover
effect from month to month is
larger. In absence of detailed
studies, no exact procedure can he
given. Merely adding menthly
data results in “safe” values, that
1s. values that overestimate drought
incidence.

In previous studies {J7), this ef-
fect, which is particularly impor-
tant at extreme probabilities, was
not considered.

Excess of Soil Moisture

The method of handhing the data
on annual and monthly moisture
excesses wos described earlier (p.
6). From the data on the yearly
total of the daily excess a series of
maps was prepared. {See figs. 47
through 66.) These maps show
the geographical distribution of the
minimum excess for five basis
amounts and four odds

For example, northern Louisiana
will have more than 30 inches of
precipitation in excess of stornge
capacity in 2 out of 10 years when
the soil can store 2 inches of water
subjject 10 removal by plants (fig.
a2y,

The effect of the bagiz amount on
the annunl excess is small, as may
be ohserved from a comparison of
firures 47 through 66. This is at-
tributable to the fact that most of
the annual excess oceurs during the




10

winter when there ix little Joss of
water by evaporation fron the soil.

Generally, the annual excess is
greatest in the vicinity of the Mis-
sissippi estuary, where values be-
tween 40 and 5t inches per vear nre
not uncommon.  Lowest values are
in northern Arkansas, where the
excess ranges from 16 to 25 inches
annually.  Since the excess occurs
mostly in winter the distribution
of the excess is a reflection of the
winter precipitation climate. Also,
the vaviation of the excess from
vear fo wvear is grenfer than that
observed from annual drought-day
totals, and reflects the fact that an-
nual precipitation is more varinble
than annual evapotranspiration.

Unless surface runoff is unusu-
ally significant, the quantities of
water shown in figures 47 through
66 signify percolation through the
root zone into the subsoil. Even-
tually this appears as streamflow
(sometimes called runoff). The
figures indicute the severity of the
leaching process and demonstrate
that the depth of rooting has some
influence on Jeaching.

Monthly  frequency  cnrves of
moisture excess were nlso prepared.
but it was found best to group the
months into four seasons, An ex-
amiple of seasonal frequency distri-
hution for wection 8 {northeast Mis-
sissippi) is given in Hgures G7. 68,
B0. and 70. These graphs show the
minimun monthly excess typical
for each senson. For example, fig-
ure 67 shows that chances are 3 out
of 10 to experience an excess of 5.3
mches or more per month in any
one of the months of December,
Junuary, or February when the
s0il has w storage capacity of 1
inch.

A compirison of figure 67 (for
the winter senson) with figures 68.
69, and 70 (for ihe other SeASONs)
shows that the highest monthly ex-
cess values in section 8 occur in the
winter. In winter there is very
little difference nmong the five hasis
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amounts: in fact. to avoid confu-
sion the data for 2 and 4 inches
have not been plotted.

In the spring {fig. 68). monthly
excesses are much lower than in
the winter. and there is almost no
difference nmong the five basis
amounts. Values for 3. 4, and 5
inches are identical with those for
2 inches and have not been plotted.

The Jowest values oceur in the
summer (fig. 69). and there is an
appreciable difference among the
curves for 1, 2, 3, and 4 inches,
The 3-inch values are so close to
the 4-inch values that they have
heen omitted. Tt is apparent that
low soil-moisture storage values
incrense the percolation losses dur-
ing a period when moisture defi-
ciencies are also very serious.

A similar situation prevails in
the fall {fig. 70). except that the
monthly excess values ave higher.

The interesting part is that com-
putution of daily soil-moisture bal-
ances demonstrates that excesses
and deficiencies of soil moisture
may occur within the same season,
particularly when soils have a low
storage capacity.

A set of graphs. such as shown
in figures 67 through 70, was pre-
pared for each of the 18 sections
shown in figure 5. To economize
on space. graphs were Interpolated
and are presented in tabular form
in table 8. This table shows for
each of the 18 sections the mini-
mum menthly water excess at 10
probability levels for each season
and for the 5 basis amounts of soil-
moisture storage.

Tt is Delieved that the data in
table 8 have significance for prab-
lems of land drainage, land prepa-
ration, and fertilizer applicution.
In the design of drainage systems
the information should probubly be
broken down to much shorfer pe-
riods, say from 24 to 72 hours,
This is being contemplated for fu-
ture work.
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Amount of Water Needed for

Irrigation

The amount of water needed for
irrigation depends not only on tlie
anticipated consumptive use by the
erop but also on equipment and de-
sign factors that determine the ef-
ficiency of irrigation.

However, the basis for caleulat-
ing ‘the demand for water is the
crop’s expected need. In deciding
what these amounts are it is essen-
tinl to consider the odds and the
storage capacity of the soil, be-
sides the obvious factors of geo-
graphical loeation and time of year.

The method of computation was
described earlier (p. 7). and the
results are given in table 9 for each
of the 20 sections shown in figure
4. Table 9., therefore, shows the
maximum irrigation  requirement
m 9 out of 10 years for ench month
and for the five basis amounts of
soil-imoisture storage.

Prring the sumnier these values
are offen as high as 3 inches per
month, which implies a need for
considerable guantities of irripa-
tion water to eliminate drought.

The amounts given are sufficient
to meet the demand in 9 out of 10
years and should, therefore, he
looked on as sife estimates. How-
ever. they do not tuke into account
the losses that oceur in distributing
and applying the water.

Similar figuwres for the irrigation
requirements but for odds of T out
of 10 and 5 ocut of 10 are given in
tables 10 and 11, respectively.

A special problem arises in re-
gard to the rice crop. In this case,
evaporation takes place from an
open water surface and the amount
of water needed for irrigation
would roughly be equal to the ex-
pected rainfall during the period
of irrigation minus the average
evaporation loss. Mo this there
should be added any loss by seep-
age, It seems that this quantity

has to be evaluated in each sepa-
rate cuse.

Some pertinent information is
provided in tuble 12, which gives
the maximumn smount of precipi-
tation that can be expected at se-
lected odds for aveas in which rice
is an actual or a potential crop.
The amounts given are for the 4-
month period of May through Au-
gust. In section 18, for example.
the maximnm rainfall that can be
expected during Muy through Au-
pust In 1 out of 10 vears is 9.6
inches. In that same period evape
ration from open water can be es-
timated at 29 inches. Therefore, in
1 out of 10 vears at least 19.4 inches
{29-9.6) of supplemental water is
needed, to which anticipated seep-
age losses must be added.

CONCLUSIONS

The primuary purpose of this re-
port is to make datu on soil-mais-
ture conditions available for appli-
eation tu other problems.  How-
ever, the rezults allow some con-
clusions that are of interest by
themselves.

1. Qccurrence of wppreciable soil-
moisture deficits is vestricted in the
Lower Mississippi Vulley area to
the months of May through QOcto-
her,

2. Dronght occurrence is at a
minimum 1 southeastern Louisiana
and at a muximum in northwest-
ern Louisiana.

3. Drought occurrence depends
markedly on the storage capacity
of the soil for wafer.

4. Regardless of either geograph-
jcal aren or the nature of the soil,
drought is a common and serious
hazard frem May through Octo-
ber. Under average conditions.
many sections show a lnck of avail-
able” moisture half the time and
very few less than one-third ihe
time.

3. Consequently. irvigation ap-
pears indispensable to maximum
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soil utilization in most sections of
the nren, and the required amounts
of irigation water ave high., Tn-
der average condifions. the amount
of additional water required ap-
proaches the average rainfall in
most of the area during the sum-
mer and early fall. .

6. Paradoxicully, the amounts of
excess precipitation are also con-
siderable for the entire area, with
maximuni values in southeastern
Louisiana and minimum values in
northern Arkansas.

7. The moisture excess occurs
primarily during the winter and
early spring months and is only
slightly infiuenced by moisture-
storage capacity of the soil.

8. Under average conditions the
annual loss as excess water varies
from 15 to 30 inches, of which a
large part is represented by perco-
lation, indicating the severity of
leaching. At a later stage this wa-
ter becomes stream runoff.

8. Total annual rainfall would,
by and large, meet the consumptive
use of farm crops in the Lower
Mississippi Valley if it sere not
for an unfavorable distribution of
rainfull.  As it is, the balance can
be restored only by large-scale ar-
tificial changes in the hydrology,
such as storage of excess waler in
aboveground and underground res-
ervoirs and issuance of these re-
serves through irrigation during
the peried of demand.
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TanLeE 1. —Reinfall stations used in seil-moisture studies of the Lower
Mississippi Valley areq

[Numbers refer to figs. 1, 4, and 5]

State

Stuiion

State

Station

Arkansas_ ...

Kentucky

Louisiana

D DY 03 19 e

Arkudelphia.
Biytheville.
Calico Rock.
Camden.
Corning.
Dumas.

. El Dgradao.
. Favetteville.

Gilbert.

. Grannis.

. Harrison.

- Little Rock.
. AMarianna.
. Marked Tree.
. Morrilton.
. Newport.

. Ozark.

. Ping Biufl.
, Portland,

. Prescott.

. Searcy.

. Stuttgari,

. Texarkana.

. Mavfield.

. Alexandria.
. Baton Houge.

3. Covington.

. Crowley Expt.

tn.

. De Ridder.

. Donaldsonville,
. Franklinton.

. Houmsa.

. Lake Charles,

. Lake Providence.
. Loganspert.

. Monroe.

. Morgan City.

. Natehitoches.

. New Orleuns.

. Plain Dealing,
. Ruston.

Louisiana—Con.

Mississippi

Missouri

Tennessee

. Bt. Joseph Expt.
Sta,

. Shreveport.

. Bimmesport.

. Urania.

. Vilie Platte,
3. Winnsboro.

. Jeanerette.

. Brookhaven,

. Clarksdale,

. Cleveland.

. Collins.

. Columbia.

. Corinth.

. Enterprise.

. Forest.

. Greenville,

. Grenada.

1. Hernando.

. Holly Springs.
. Jacksou.

. Leaksvilie.

. Louisvilie.

. Natchex.

. Poplarville.
. Port Gibson.
. State College.
. Tupelo,

. University,

. Vieksburg,
3. Wuyneshoro.
4. Yazoo (Citv.

. Caruthersville.
. Fisk.

3. Jackson.

4, Sikeston.

. Bolivar.

. Drowpaville,
3. Memphis,

. Milan.

. Union City.




14 TECHNICAL BULLETIN 1209, T.8. DEPT. OF AGRICULTURE

TapLe 2--Average values of daily marimum ecapotranspiration in inches
for 6 stations i the Lower Mississippi Valley area, computed by months

i

Missigsippi ! Louisiiwni ]'Tt'unessmi:; Arkunsas
I
Mouth } ! i f
Jutkson !_\'ickshurg New Bhreve- | Memphis: Little
: Orlenns port | i Rock
B )
I :
January ... i 0037 |[ U. 037 0. (44 0. 035 0. 032 } 0, 025
February. . .. __¢ . D64 . 064 .69 . 06a . 035 L0564
March . .. _ ¢ . 085 | . 084 . 090 . 085 . 080 i . 075
Aprile_o. . oo _; L1250 . 122 . 127 . 128 L1260 L1114
May [l P13 149 . 153 . 153 150 | L 141
June .. : L1882 ¢ . 180 L 172 186 . 183 I L 176
Julyo L. 17T 170 . 158 L1495 ¢ L 179 177
August o oL. L. L 163 . 161 L 147 . 180 . 157 ! . 158
September_ (.. ___ L 132 L1358 i . 132 L1420 L1126 L2l
October... .. .o . 086 ¢ . 085 ¢ . 098 - . (88 L0761+ . 071
November. . . .__.. . 052 040 . 056 . 030 - L0435 F L 041
Deeember L. L0537 L0330 . 038 . L0833 ! . 038 \ . 025
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TapLe 3 —Rainfall stations used in soil-moisture studies of the Lower
Aississippr Valley area, grouped inio 6 regions of substantiaily egqual
esapotranspiration

[Numbers refer to fig. 1]

Btaie

Region and station

State

Region and station

Mississippi__. _. .

Louisiana

Region 1:
. Brookhaven,
. Clarksdale.
. Cleveland.
. Collins.
. Columbia.,
. Corinth.
. Enterprise.
. Forest.
. Greenville.
. Grenada.
. Hernando.
. Holly Springs.
. Jackson
. Leaksville.
5. Louisville.
. Natehez.,
. Poplarville,
Port Gibson.
G. Btute College.

. Tupelo.

. University,
22, Vicksburg.
23. Wavnesbaro.
24. Yazoo Cify.

=Rr s E=cR IR L TR

Region 2:
138. Alorgun City.
8. Houma.
15. XNew Orfeans.

Region 3:
10. Lake Provi-
denee,
17, Ruston,
i2. Moanroe.
23. Winnshoro.
18. 8t. Joseph
Expt. Bia.
21, Trania,
14, Natchitoches.
. Alexaodria.
20. SBimmesport.
. Frankiinton
5. De Ridder.
23, Ville Platte.
. Covinpton,
. Lake Cherles
Crowlex TExpl.
Hta,

. Donaldsonville.

Louistana—Con.

Arkansas_ ... ...

Missouri

Kentueky_. . ...

i Tennessee_ _. ..

Region 3—Con.
24, Jewnuverette.
2, Baton Rouge.

Region 4:
11. Logansport,
16, Plain Dealing.
19. Shreveport.

Repion 5:
8. Favetteville.
10, Grannis.
17. Ozark.
20. Prescolt.
23, Texarkana.

Region 6:

. Arkadelphia.
. Biytheville.
. Calico Rock.
Camden.,

. Corning,

. Dumas.

. Ll Dorado.

. Gilbert.

. Harrison,

. Little Rock.
. Mariann.

. Marked Tree.
. Morrition.

. Newport.

. Pine Bluft.

. Portland.

. Searey.

232, Biutigart.

bt ol ke
&mtawch‘.u-!:.wm'-—

o
7Ry s B

[ 5=]
—

Region 6:
1. Caruthersille.
2. Fisk.
3. Joackson.
4, Bikeston,

Tegion G:
1. Mayteld.

Region 6:

. Bolivar.

. Brownaville.
Memphis.
Milun.

. Unian City.

o1 £ ot T

5055310 O—(P——3
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TanLe 4.—Average ralues of daily mazimum eccpotranspiration n tnches,
6 regions, the fLower Mississipai Valley area, by months

[Numbers of regions refer to fig. 1]

Month Region | | Region 2| Region 3§ Region 4 | Region 5 | Region 6

January .. 0. 03 0. 04 0. 03 0. 04 0. 04

. 06 07 . 06 .06 .07
.08 .04 .08 .08 .09
.12 .13 .12 .13 .13
14 . 16 14 .15 .16
.18 AT .18 .20 .17
. . .18 .20 .16
August . . . 16 .18 .15
September M E A E .13 .14 .13
QOctober—....__..___ . . .08 Y .10
Novemnber . . .09 03 . 08
December . . .03 .03 .04

Tarre 5. —Rainfall stations wsed in soil-moisture studies of the Lower
Mississippi Valley area, grouped into 20 sections for reporting drought
ineidence

[Numbers refer to g 4]

. i
State ;  Section and station | Stute deetion and station

Louisinna I Hection 1: Louisinna—=Con, | Section 6:

2, Baton Rouge. 11. Logansport,
3. Covington. 16, Plain Dealing.
7. Franklinton, 17. Ruston.

19. Shrevepovt.
Section 2:

6. Donaldsonville. || Mississippi Section 7:

8. Houma, 5. Columhia,
24. Jeanerctie, 14. Leaksville,
13. Morgan Gity. 17, Poplarville.
15. New Orleans. 24, Wayneshoro.

Section 3: Section 8
4. Crowley Expt. 1. Brookhaven,
Hta. 16. Nuatehez.
3. De Ridder ! 18, Port Gibson.
. Lake Charles |y !
. Simmoesport, + Section 9:
. Vilie Platte. ; 4. Collius,
: 7. Enterprise.
Hection 4; 8. TForest.

: 1. Alexandria. ! - 14, Louisville,
14. Natchitoches, ! ;
21. Trania. i  Heetion 10:

L ; 9. Creruville,

Seetion 3: ! o 13, Jackson.
10. Lake Provi- P22, Viekshurg,

dence . b 23, Yuaxoo Cily,

12. Monroc. ; Seetian 1i:

18. St Joseph ; 6. Corinth,
Expt. Sta. . 19, Stale College.

23. Winnshoro. i 20, Tuprlo.
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TarLe 5.—Rainfall stations used in soil-moisture studies of the Lower
Mississippi Valley area, growped inte 20 sections for reporting drought

incidence—Continued

[Numbers refer to fig. 4]

State

Section and station

l State

Scction and station

Mississippi—Coun.

Tennessee

Kentucky

Missouri

Arkansas

Section 12:
2. Ciarksdale.
3. Cleveland.
10, Grenada,
11. Hernando.

12. Hoily Springs.

21, University.

Section 13:
1. Bolivar.
2, Brownsville.
3. Memphis,
4, Milan.
5. Union City,

Section 14:
i. Mayfieid.

Section 14:

1. Caruthersville,

2, Fisk.
3. Jackson.
4. Sikeston.

Section 15
2. Blytheville.
5. Corning,
13. Mariannn,
t4. Alarked Tree.

Arkansus—Con.

Section 16:

3. Calico Rock,
12. Little Rock.
15. Morrilton,
16. Newport.
21, Searcy.

Section 17
8. Favetteville.
9. Gilbert.
11. Harrison.
17. Ozark.

Bection 18:
6. Dumas,
18. Pine Biuff.
22, Stutigart.

Section 15:
1. Arkadeiphia.
10. Grannis.
20, Prescott.
23, Texarkann,

Seection 20:
4, Camden.
7. El Dorado.
19. Portinnd.
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TARLE b.—FRainfall stations used in soil-motsture studies of the Lower
Mississippt Valley area, grouped into 18 sections for reporting monthly

moisture excess

[Numbers refer to fig. 5]

17. Poplarville. .,I

15. Morrilton.

i
Stute [ Section and station State Section and station
|
Louisiana. . _.__. ‘} Section 1; Mississippi—Con. | Section 9:
i 2. Baton Rouge. 2. Clarksdale.
H 3. CovlngtonA. ;! 3. Cleveland.
i 6. Donaldsonville. ! 9. Greenville.
1 7. Franklinton. | 10. Grenada,
i 15. New Orleans. | 11. Hernanda,
: Seetion 2: T Section 10:
! 4. Oro“’le\' Expt ennessee-. .- -- ec}lﬂﬂ}-} i
! 3 . Bolivar.
! Bta. e
) 8. Houma % g[rg;nﬁ;:lle.
b 24, Jeanerette. : 4 Milar? )
1 13. Morgan City. 5. Union Citv
20. Simunesport. ’ o
i 22. Ville Platte. Kentueky. . _____ Section 11:
i Section 3: 1. Mayfield.
: 1. 4 i ja. . . . ;
' 5. ]?)]: Ji%fldccliré? Missouri_ ... ___ Section 11:
; 9. Lake Charles. L. Caruthersville,
19. Lake Provi- 2. Fisk.
i dence. 3. Jl_i-ckson‘
! 12, I\:IOHI‘OE. 4, Slkeston.
15, .
; \ rkansas_.___.__ ection 12;
: 2L Urania. | 2 Blrihevilie
: TV . ning.
~ 23 Winnsbora. 14, Marked Tree.
i Bection 4: 16. Newport.
. 11. Logansport.
i 14, Natchitoches., Bection 13:
! 18, Pinin Dealing, q 12. Littie Rock.
17. Ruston. 13. Marianna.
. 19. Shreveport. i 21, Searcy.
o i ! 22. Stuttgart.
Mississippi_.____t Section 5: H
! 5. Columbin. H Section 14:
i 14, Leaksvilie. ’!4 3. Calico Rocek,
_l 9. Gilbert,
1
i

b

Section 6:

1. Brogkhaven. i[
4, Collins. I
7. Enterprise, !‘
14, Natehez. {
24. Wayneshoro. “

. Section 7: V

. Section LR

8. Forest.
13, Jackson.
13, Louisville. -
18, Port Gibson. !
22. Vicksburg.
23. Yazoo City.

6. Corinth.

12. Holly Springs.
19. State College. |
20. Tupelo.
21. University.

t
1

i

Section 15:
8. Favettevilie.
. Hurrison.

11
17, Ozark.

- Bection 16:

1¢. Grannis,

* Section 17:

1. Arkadelphia,
4. Camden,

7. El Doradoe
20. Prescott.

23. Texarkuns,

Section 1B:
6. Dumas.
18. Pine Bluil.
19, Portland,
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TasLe 7.—Minimum number of droughi-days in the Lower Mississippi
Valley area for 5 basis amounts of sotl-mosture storage capacity and 4
levels of probability, by sections and months

[Section numbers refer to fig. 4}

Section 1

Monih and probability level 1-ineh | 2-ineh | 3-inch | 4-inch | b5-inch
basis basis basis basis basis

March: Number | Number | Number | Number | Number
i out of 10 3 0
2 out of 10
3 out of 10
% out of 19

April:
1 out of 10
2 out of 10
3 cut of 10
5 out of 10

May:
1 out of 10
2 out of 10
3 out of 10
5 out of 180

s
o o b
S

June:
1 out of 10
2 out of 10
3 out of 10
5 out of 10

et
O3

—_

July:
loutof 10 _ o ___._..__.
2outof 10 i aiaaaaa
3 out of 10
5 out of 0

Augusi:
1 out of 10

Septemsber:
1 out of 10
2 put of 10
3 out of 10
5 out of 10

October:
1 out of 10
2 out of 1)
Joutof 10.._..
Soutof 10__.._._.

November:
1 out of H}.
Zout of I
3 out of 10
5 out of 10
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TasLg 7—Minimum number of drought-days in the Lower Mississippi
Valley area for 5 basis amounts of soil-moisture storage capacity and 4
levels of probability, by sections and months—Continued

[Bection numbers refer to fig. 4]

Section 2

Month and probability level I-insh | 2-inch 4-inch | 5-inch
basis basis basis basis

March: Number { Number Number | Number
1 out of 10 13 0
2 put of 10 10
3 out of 10
3 out of 10

April:
Y cut of 10
2 out of 10
3 out of 1§
5out of 18

May:
1 out of 10
2 out of 10
3 out of 10
3 out of 10

it
S On QO b

June:
1 out of 10
2 out of 10
3 out of 10
o out of 10

July:
I out of 10
2 out of 10

August:
1 out of 10
2 out of 10
3 out of 10
5 out of 10

September;
I outof 10
2 out of 10
3 out of 10
Jout of 10

Lo o

October:
1 out of 10
2 out of 10
3 out of 10
5 out of 10

—
fon R VLY 5]

KNovember:
1 out of i i
2outof 10_ o ___. :
3 cut of 10
3 out of 10
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TasLe 7.—Minimum number of drought-days in the Lower Mississippl
Valley area for § basis amounts of soil-mostire storage capacity and 4
levels of probability, by sections and months—Continued

[Section numbers refer to fig. 4}

Section 3
Month and probability level i-ineh | 2-ineh | 3-lnch | 4-inch | 5-inch
basis basis basis basis busis
March: Number | Number | Number | Number | Number
foutof 10 . - 10 0 ¢ 0 )]
Doutof 10 e 7 0 0 0 0
3outof 10 .o ] L] 0 & {
Soutof 100 amaea- 2 0 L o 0
April:
Toutof 10 o mem 20 13 1 0 0
2outof 30 aaaoo-. 17 G G 0 0
Bovtof 10 s 14 B 0 9 0
Soutof 10 e e 10 1 O g o
May:
Toutof 10 i 22 18 14 7 1
Qoutof 10 oo 19 15 9 1 ¢
Joutof 10 e 17 12 5 [ &
5out of 10 oo 14 7 0 o ¢
June: '
Toutof 30 oo : 28 25 24 23 . 18
2out of 10, e eamee e t 24 21, 18 16 . 11
B oub of 10 oo aocccac s 22 18 15 11 | 5
Soutof 1. oa_an : 18 14 | 8! 30 v
i i
Julv: H ; 1
T out of 0. e oo 22 o1 | 20 19 18
Soutof 10 e alaa- 19 17 i3 14 13
Boutof 0o oo 17 14 12 11 9
HBoutof 10 .. o eame- 11 10 7 6! 3
August: !
T Ut Of 100 e ooe e e 22 19 | 18 17 16
ountof 10 o 19 15 1 14 12, 11
Joutof 10 o a-- 17 133 i1 8! 4
Boutof 10 . e 14 9, T 3 0
September: i ! ; ;
Joutof 10 el 1 22 | 21" 20! i8 1 16
Z2out of 10 e ! 19 | 18 17 ¢ 14 ¢ 12
3oUb O 10 oo e : 17 . 15 1 14 13 8
Soutof 10 iaaa- 12 4 2., 3 0
October: : : ;
ToUL Of 10 o ceee e 30} 97 ¢ 27 , 26 | 24
2 out of 10-.....--- T : 24 | 20 8 | 171 i5
Soutof 310, o : 20 15 b3 g - 8
Sout of 10 e e : 13 ! 7 2] 0 0
November: : . ’ l ;
Toutof 10 e : i 8 - T T 6
Zout of 10 o e | T 3 2 i 0
3outof 10 e i 5 G 0l 0 0
5 outof 10 1. | 0 0: ol 0 0
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TaBLE 7.~—Afinimum number of drought-days in the Lower Mississippi
Valley area for 5 basis amounts of soil-moisture storage capucity and 4
levels of prohability, by sections and months—Continued ®

[Section numbers refer to fig. 4]

Section 4

1
Month and probability levet l-inch  2-inch | 3-inch | 4-inch { 5-inch
hasis basis bazis basis basis
March: MNrmber | Number | Number | Number | Number
louwtof 10, ___________ 0 0 g
2outof 10 ______ . ______ 5 0 g 0 0
dousof 100 . ____._______. 3 0 0 0 4]
doutof 10 . _____________ .. ___ ] 0 0 0 0
April:
loutof 10____.__ . ______ 18 G 0 0 0
2outof 10 ... _______.___ 15 6 0 0 th
doutof 10 ____ 12 4 0 0 0
Soutof 10 .. _________ 9 1 0 0 0
May:
Toutof 10 ... ______.___. 20 13 G 0 {
2outof 0________ L _____ 18 12 6 0 Q
Bovtof 30 .. _____. 16 10 4 ¢ 0
Soutef 20______ . ______.____ 13 6 1 0 0
June: .
Youtof 3G L . _ . ___ 28 23 21 18 13
2outof 10 __ L ______ . __ 25 21 18 14 8
3outof 100.._. e 23 19 15 11 3
Sdoutof 10 . ____. 18 14 10 6! 1
duiy:
fouwtof 10 .. _______. 25 23 23 23 : 23
2outof 39 . . TT°C 28 20 19 19 | 19
doutof 10.__ .. _________. 20 17 17 16 1 15
Soutof 10 . _____._.______. : 16 13 12 10 g
i H
August: : E
loutof 10 .__.___ . ______._ 28 28 28 28 1 28
2outof 10 _________t 25 23 ¢ 23 23! 23
Joutof 100 _____________. | 23 21 20 19 | 18
Soutof 10 o _ t ig i8 i4 il } it
Bept mber: : i
Youtof 10 __ . ... ___ : 27 I 26 25 24 i 22
2out of 10.o oo ! 23 o1t 20 19 18
Jout of 10._._.. . e 20 i8] 17 ¢ i5 14
doutof 10._._.. . .__.___.___ ] 16 i 3 11 ¢ 8
! 1
f3ctober: : )
Youwutof 10 . ___ .__._..._.._. 26 ' 25 25 - 25 24
2out of 1. _ e e m e m——— : 23 22 22 21 20
Joutof 10.____._ ... .. _______.. : 21 19 17 17 16
Goutof I0_....._. ..l Tl ! 6 12 g | 7 5
Novembor: . : :
Toutof 10..... ... _ ____._____ i g g g ¢
Qoutof W0 o . ___ . _.__ 0 (1 G- 0 4]
doutof 10 ... _______ ... ! 0. ¢ g 0 &
Souvof ¥0_. .. .. ______._, ! 0| 0 0 o} 0
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Tanve 7.—Minimum number of droughi-days in the Lower Afississippi
Valley area for 5 basis amounts of soil-moisture storage capacity and 4
levels of probability, by sections and months—Continued

[Bection numbers refer to fig. 4]
SBection 5

Month and probability level l-inch
basis

March: Number
1 out of 10 8
2 put of 10
3 out of 10
5 out of 10

April:
1 put of 10
2 out of 10
3 out of 10
5 out of 10

May:
1 out of 10
2 out of 10
3 out of 10
5 out of 10

cCoOoo
[=J=L=Fad

June:
1 out of 10
2 out of 10
3 out of 10
Soutof 10. oo

b O T G

Juiy:
1 out of 1
2 out of 10
3 out of 10
5 out of 10

Avgust:
1 cut of 10
2 cut of 10
3 out of 10
5 out of 10

September:
Toutof 10 e e e nae
2 out of 10
3 out of 10
3 out of 10

October:
Toutof- 10 __....... Cemee o
2outof 10.___ .. oo
3 oui of 10 :
5 out of 10

November: :
loutof 10, .. L. L ____}
2 out of 10 :
Boutof 300 _. .. ...
5 out of 10 .
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TABLE 7.—Minimum number of drought-days in the Lower Mississippi
Valley arca for 6 basis amounts of soil-moisture stomge capacity and 4
levels of probability, by sections and months—Continue

[(Section numbers refer to fig, 4)

Section 6

Month and probability level 1-inch §-inch
basis basis

March: Number Number
1 out of 10 11 0 4]
2 out of 10
3 out of 10
3 out of 10

April:
1 out of 10
2 out of 10
3 out of 10
5 out of 10

May:
1 out of 10
2 out of 10
3 out of 10
& out of 10

cCooo

—
Pl SR ]

June;
1 out of 10
2 put of 10
3 out of 10
& out of 10

Juiy:
1 out of 10
2 out of 10
3 out of 10
a out of 10

August:
1 cut of 10
2 qut of 10
3 out of 10
9 out of 14

September:
1 out of 10
2 out of 10
3 out of 10
5 out of 10

October:
1 out of 10
2 out of 10
3 out of 10
5 out of 10

November:
loutof 10 _ . . .. . ____i
2 out of 10 :
3 put of 10
3 out of 10
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TasLe 7—Minimum number of drought-days in the Lower Mississinpi
Valley area for 5 busis amounts of soil-moisture storage capacity and 4
@ levels of probability, by sections and months—Continued

[Section numbers refer to fig, 4]

Section 7

Month and probability level l-inch | 2.inch | 3-inch 5-inch
basis basis basis basig

March: Number | Number | Number Number
1 out of 10
2 out of 10
3 out of 10
5 out of 10

(=R =)

April:
1 out of 10
2 out of 10
3 out of 10
5 out of 10

cCoow
OO

May:
1 out of 10
2 out of 10
3 out of 10
5 out of 10

cCOoQ

June:
1 out of 10
2 out of 10
3 out of 10
5 out of 10

July:
1 sut of 10

3 out of 10
5 out of 10

August;
1 out of 10
2 out of 10
3 out of 10
5 out of 10

September:
1 out of 10
2 put of 10
3 out of 10
5 out of 10

October:
1 out of 10
2 out of 10
3 out of 10
5 out of 10

November:
1 out of 18
2 out of 10
3 out of 10
5 out of 10
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TaBLE 7.—Minimum number of droughi-da
Valley area for 5 basis amounts of s

levels of probability, by sections

[Beetion numbers refer to fig. 4]

Section 8

ys wm the Lower Mississippi
oil-moisture storage capacity and 4
and months—Continued

Month and probability level l-inch | 2-ineh | 3-ineh | 4-inch | 5-ineh
basis basis brasis basis hasis
Muarch: Number | Number | Number | Number | Number
Touwtoef W0_ . _______________ 7 0 0 { 0
2ontof V0L ____ . ___.. 4 0 0 i 0
Soucof W0___ . ______________.__ 3 0 0 ] 0
Soutof 10.__________..________ 1] ¢ ¢ 0 0
April:
louwtof }O_______._____________ 16 6 0 0 {
Soutef 10___ . _________ 13 2 by 0 0
doutof Y0_ .. _________ L ______. 10 0 ¢ 0 0
doutof YWO_ . _________..__ 7 0 ¢ 0 th
May:
loutof 10_ . __________._ 22 15 1} 1] 0
Qoutof MO____ .. _____________ 18 12 5 ; 0
Joutof YO________L____________ 16 10 3 0 0
Sdouteof W0 . __ .. _______ 13 7 0 0 4
June;
Joutof 0. . L .__ 29 23 20 15 9
Soutef 1O_________ . ____.. 24 20 17 12 ]
Joutof 18, ___ e 21 18 i5 b 5
dowtof §0__ _____ ___ . ______ 17 14 10 3 1
July:
Youtof 20 _____.____________.. 24 24 24 24 23
Qoutof WO____________ ___.____ 21 20 20 19 18
Bouvof 10_________._ _______.___ 15 17 16 13 15
Soutof W0 _______________ 15 11 8 i) g
August:
toutof 10 __ .. . _________ 23 23 22 21 20
2outof 10__________ L _________ 2 20 19 i8 17
Joutof 00 ___ . __.. ! 19 17 18 i4 13
doutof WO ________________ E 15 12 i 8 b}
September: ' E ;
lovtof MO o ______. : 28 20 ! 20 | 22 2|
2outof $0_____________________ ! 24 i 20, ig 17
Joutof Y0 . __________i 2 I8 | 17 i4 13
Soutof 100 _____._____________ ! 17 12 | 1 9, 8
Octobor: . ‘ :
feoutof 10 L ______._____ : 30 28 - 28 1 28 27
Zouwtof W0_ . _ . 25 202 23] 27 . 21
Joutof M . __.. : 22 i8 17! 16 14
Sowtof M0, ______ . _____________ i lﬁi Ilf 'f'i ﬂlg 2
November: ! : ! f !
Youtof 10____.__..______.__.___ ] ER 12 | 12 | 11 | 1"
Zoutof 10__________ . ________. i I 6 5 5 2
Joutof 100 .~ ____TTTITTTC : 8, i} Oi 0| 0
Soutoef 10__ __________._______ | 2, ¢ G G 0
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TasLe 7.—>Minimum number of drought-days in the Lower Mississippr
Valley area for 5 basis amounis of soil-moisture storage capacity and 4
levels of probability, by sections end months—Continued

{Seetion nuwinbers refer to fig. 4]

Seetion @

Month and probability level i-ineh | 2-inech | 3-inch | 4-inch | 5-inch
basis basis basis basis busis
March: Number | Number | Number | Nwmber | Number
Joutof 10_ ol il 0 0 g
2outof 10, .- 4 0O 4] 0 0
Boutof 10 . 3 0 ¥] th 0
Soutof YO ____ o __._ ... 1 ] V] 4] )]
April:
loutof 30. oo ___ 16 8 0 V; U
Qoutof 10 ____ .. 13 4 u; 4] 0
doutof 10__ ... 11 i t] 0 O
Soutof 10_ . . _______ . ... 8 i 0O a 0
May:
loutof WO_ ... 21 17 g 5 0
Qoutof 10. . . 18 i4 j¢] 3 0
Soutof 10 o . 16 il 5 2 O
Soutof 1. _ o _______ 13 7 i V] 0
June:
Toutof 10, .. oo oo 28 25 21 18 ! 13
Zoutof 10 . o 24 20 17 13 9
Boutof 10, _ ... . 22 18 14 10 | 6
Boutof 1O_.  _ o ____._... 18 13 o 5 ' i
July: : 1
Toutof W_ . oo 22 20 20 20t 18
Qoutof 0. . _ ... IR 17 16 16 ! 14
Joutof W, e eooa- 17 15 13 131 10
Soutof 10_ . oo -- i3 it 8 5 4
August: i
loutef 0. - 5 23 - 22 22 21
Zoutof 0. ... L ileiaaaan 22 9 18 17, 13
Aoutof 1O, ... ... ooo.C 20 14 15 13 it
Soutof 10. . ..o i6 . 12 £ 5 4
Septemnber: : .
louwtof Y0, . _____.._.... . 24 | 24 . 23 23 21
2ont of 10, . . e e 21 28 - 20 i I
Joutof WO . ... ! 19 17 i 16 | i6 i3
Soutof 10 . ... - ..o . 5 16 ii o 8 5
H 1 -
{etober: i ;
Loutef 100 . __ - ... ._.. .. 24 | AT 29 28 28
2outofidf_ . .o . L o .. 25 I 234 22 20 1 20
Sontof 10, .o . ol 23 ! IR ¢ 16 5! 13
Souwtof 16, . _____ .. . . o L6 it 7 6! 3
Novemnber: : : ;
Lout 0f 10, . oo e : 17 | 15 16 | 14 | 14
Qoutof Y. ... 2 10, 10 9 8
doutof 10_ ... ... it 9l g - 6 5 2
Bowtof 10. . ... aa.___ i t g. 4 0 ; 0
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TaBLE 7.—Minimum number of drought-days in the Lower Mississipps
Valley area for § basis amounts of soil-morsture storage capacity and 4
levels of probability, by sections and months—Continued

[Section numbers refer to fig. 4]

Bection 10
Month and probability level l-<inch | 2.ipeh | 3-inch | 4-inch | 5-inch
basis basis basis basis hasis
March: Number | Number { Number | Number | Number
loubof 10_ . _______ 7 0 0 0 0
2outof WO __ . _____ 4 0 0 0 0
Souvteof 20_.___________ . _______ 2 0 0 0 0
Soutoeof MO __ .. . _______.____ 0 0 0 0 0
April:
lowtof 10___________. . _____ 16 ri [} 0 0
Zoutof 10___.___._____ e 13 2 i} 0 )]
Souwtof O______. . _________ __ 10 0 0 0 0
Sdoutof WO ___ . ______ . ____ . ___ 6 0 0 0 L
May:
loutof 10 ______ .. ___________ 23 18 13 5 0
Qouwtof 10 . _______________ 20 15 9 1 0
Soutof ¥O__ . _______.___________ 17 12 6 0 0
Soutef 10__ . ________________ - 14 8 2 0 0
June;
Towbof 30 _ L ______ 28 28 24 20 17
Zoutof10__ _________ ________. 25 24 2] 17 13
Goubof 10 _. . ___ 23 20 1R 14 9
Soubof W0_ ________.___________ 19 15 13 8 2
July:
loutof X3_______ . ______.__._ 29 29 28 28 26
2outoef 10 ______.__.__________ 25 24 23 22 21
doutof WO_____________________ 23 21 19 18 17
Souwtof 10 . __________________ 19 16 14 12 10
August:
lowtof 10__ . __________________ 28 28 28 28 28
2outof 10_._ . ________________. 25 25 25 24 24
Joutof 10 _____ . _____ 23 21 2] 20 20
SGoutof 1W0.__._________._.__.___ 20 16 15 14 14
September:
loutof 1W0_ .. ________ ... 27 27 27 27 25
Zowtof 10 .o __ 24 23 23 22 21
Joutof 10 _ . _______________ 22 20 20 1% 17
Boubof 10_. _____________. ____. 18 16 14 13 11
October:
loubof 1WO__ ... __.. 30 29 29 29 24
2out of 10, ... ... 26 24 24 24 24
Joutof 10 . . ___ _____ . _._ 23 21 21 20 20
Soutof 10._ ... ____.______._. 17 14 13 11 (o
November:
leowtof 10. . __ . _________._ 13 12 10 10 10
2outof 10_ . __ ... 8 6 5 4 4
Joutof 10_ . __ . ___. 4 2 1 0 0
Soutof 10 ___.______________. 1 0 0 0 0
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TaBLe 7—Minimum number of drought-deys in the Lower Mississippi
Valley area for & basis amounis of soil-moisture slorage capacity end 4
levels of probability, by sections and months—Continued

[Section numbers refer to fig. 4]
Section 11

Month and probabiiity level l-inch 3-inch 5-inch
basis basis basis

March: Number Number Number
1 out of 10 { 0 g
2 out of 10
3 out of 10
5 out of 10

(=R =L L]

April:
1 out of 10
2 out of 10
3 out of 10
5 out of 10

May:
1 out of 10
2 put of 10
3 oul. of 10
5 out of 10

(=R} L]
=R e -]
SOOR
ooooD

—
[as 104 ) o)
O

June;:
1 cut of 10
2 out of 10
3 out of 10
& out of 10

Juty:
1 out of 10}
2 out of 10
3 out of 10
5 out of )

August:
I out of 10
2 out of 10
3 out of 10
3 out of 10

September:
1 aut of 10
2 out of 1§
3 cut of 10
5 out af 1§

October:
1 out of 10
2outof 0. e
3 out of 10
spoutof 100 L L. L.

November:
I out of 10
2 out of 10
doubof 10 ...
Soutof 10 .. e eee o
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TaBLE 7.—Afinimum number of drought-days in the Lower Mississippi _
Valley area for 5 basis umounts of soil-moisture storage capacity and 4 -
levels of probability, by sections and months—Continued ®

[Section numbers refer to fig. 4]

Seetion 12
Month and probability level i-inch { 2-ingh | 3-inch | 4-inch | 5-inch
basis basis basis basis basis
Mareh: Niumber | Number | Number | Number | Number
Towbof 30__________.__________ [H 0 O
Zoutof 0. __ L _____. 3 0 0 i] {
doutof 10 ______ . ______ 0 i] 0 0 tH
Soutof 100 __________________ 0 0 0 0 0
April:
loutof 10. . _____._ 16 7 0 0 0
2outof 10 .. _____ 12 3 g it 0
Boutof 10. . ______________ ... 10 a ] 0 0
Soutof M) ... _____. 5 0 0 i 0
May:
louwtof 10. . _________ . _______ 22 17 it ES 0
Qoukof 10 ____ L _.__ i8 13 fi i g
Joutof 10 _ .. __.__ 16 10 3 0 0
douwbef 10__ L _______._. 12 5 i { g
June: .
Toutof 10___________.. e 28 27 24 22 17
2outof 10, __ . __.__ 25 23 21 17 12
Jouvof 10 oo .. 23 20 18 14 8
aoutof 10__ L. ________. 16 16 13 T 1
July:
loutof 0. . oo .. .____ 28 28 27 26 24
2outof I0_ . _____ 25 24 22 21 19
Boutof 10_..___ . ____. 23 21 19 18 16
Soutof 10__ . ______________._ 19 15 14 12 10
August:
Toutof 10 _ .. _______ 28 28 27 27 27
2outof 10_ . ________ 25 25 24 24 23
Joutof 10__._____ . _.__ 23 22 21 21 20
soutof 0. L ______________ 1% 17 16 15 14
September:
Toutof 10__ . ___ __ _____________ 28 27 27 27 27
Soutof 10, L. _.__ 24 23 23 23 22
Soutof W0__ .. L _______ 22 20 20 19 i8
doutof 10_.___ . ... _._____. 16 15 13 12 1!
Outober:
louwtof 10 __ .. _ .. ____.___ 30 29 29 28 28
Poutef FO___ .. __.__ 23 23 23 23 23
Jountof J0_ . ___ . ._ . ___.._..__. 2] 19 9 18 18
Soutof I0_. .. ... __.._ 15 11 ] ) 3
November:
loutof 10. ... .. . _ .. 7 & [ a 3
Routof 30 L. ... 5 4 3 3 3
dovwtof 10 .. . _________. 4 2 1 1 !
Soutof 10 . .. __.__ 2 0 U] [¢] 0
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TABLE 7.—Mintmum number of droughi-days in the Lower Mississippi
Valley area for § basis amounts of soil-moisture storage capacity and 4
levels of probability, by seclions and months—Continued

{Bection numbers refer to fig. 4]
Section 13

Month and probability level l-inch | 2-inch | 3-inch
basis basis basisg

March: Number | Number | Number
1 out of 10 0
2 out of 10
3 out of 10
5 cut of 10

April:
1 out of 10
2 out of 10
3 out of 10
5 out of 10

May:
1 out of 10
2 put of 10
3 out of 10
5 out of 10

June:
1 out of 10
2 out of 10
3 out of 10
5 out of 10

July:
1 out of 10
2 out of 10
3 out of 10
5 out of 10

August:
1 out of 10
2 out of 10
3 out of 10
5 out of 10

September:
1 out of 10
2 out of 10
3 out of 10
5 put of 10

October:
1 put of 10
2 out of 10
3 out of 10
5 put of 10

November;
1 cut of 10
2 out of 10
3 out of 10
5 out of 10

803510 050 ]
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TaBLE 7.—Minimum number of drought-days in the Lower Maississippi
Valley area for 5 basis emounts of seil-motsture storage capacily and 4

levels of probability, by sections and months—Continued

[Section numbers refer to fig. 4]

Section 14
Month and probability level l-ineh | 2-inch | 3-inch | 4-inch | 5-ineh
basis basis basis basis basis
Muréh: Number | Number | Number | Number | Number
loutof 10.___ oo _______ 9 2 0 0
2outof 10__.___ .. __ 5 g 0 0 0
3outof 10 ____ 3 0 0 0 0
Soutof 10 __________ . _____ i [\ 0 0 0
April:
loutof 10 _________._ 15 7 )] ] 0
2outof 10 _____ 12 2 0 0 L
Joutof 10______ ... 10 0 0 0 0
Sdoutof 10 _._____________.___ 7 0 0 0 L 1]
May:
loutof 10 _______ 20 17 12 6 0
2outof 10_____ . _____________ 17 13 7 1 0
3outof 10______ . ______ 15 10 4 0 0
doubof 10 ... 11 6 0 0 o
Juna:
loubof 10 ... 28 26 25 21 i7
2oubof 10 oo 24 22 20 17 9
doutof 10 ... 22 i8 17 13 g
Soubof 10 . ___ 17 13 11 7 2
July:
loutof 16.________________.____ 28 27 26 26 25
2outof 10 _____ ... ____._______. 25 24 23 22 20
doutof 10______________________ 23 21 20 18 16
doutof 10 .. 20 17 15 13 10
August:
loutof 10__._ .. .___ 29 28 28 27 26
Zoutof 10 ._ 25 24 24 23 22
Joutof 10 .. 23 21 21 20 19
Soutof 10 ___..________________ 19 17 16 15 14
September:
loutof 10 . ... 26 25 25 25 25
Boutof 0. .. ________.___. 23 22 22 21 21
doutof 10__ . ... .. 20 19 18 17 17
Soutof 0. ... 16 12 10 8 | 8
Uctober: : ; !
1 0ub of 10_ . oo ] 23 22 22 22 ! 22
2outof 10 ... ; 18 18 17 17 t6
Jowtof 10 ... 14 13 13 12 il
doutef I0__ . ______________. ] 3 3 1 0
L)
November:
Toutof 10 .. .. 10 (] 3 o 5
2outof IG. .. 4] 3 2 2 2
3outof 10 ... ______________ 3 | 2 1 1 {
S5outof 10 _ L. 0 0 0 0 h
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TabLp 7.—Minimum number of drought-days in the Lower Mississippi
Valley area for 5 basis amounts of soil-moisture storage capacity and 4
levels of probability, by sections and months—Continued

[Bection numbers refer to fig. 4]

Bection 15

Meonth and probability level

1-inch
basis

2-inch
basis

3-inch
basis

4-inch
basis

5-ineh
basis

March:
loutef 10 ___._____________._
2 out of 10
3 out of 10
3 out of 10

April:
1 out of 10
2 out of 10
3 out of 10
5 out of 10

May:
1 ouf of 10
2 out, of 10
3 out of 10
5 out of 10

June:
1 cut of 10
2 out of 10
3 out. of 10
5 out of 10

July:
1 cut. of 10
2 out of 10
3 out of 10
5 out of 10

August:
1 out of 10
2 out of 10
3 out of 10.._
Jout of 10_. .

September:
3 out uf 310 .
2
3
jout of 10..
Oetober:

lovtof 10._ ...
2 put of 10

Joutof 10L_.____ _____ .. _.__..

Hout of 10

November:
Joutof 10__ ... _.
2 out of 10
3 out of 1¢
5 out of 10

Number
8

!
0
0

14
11

Nimber

ANmber

Number

Niumber

oooo
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TasLE 7—Minimum number of drought-days in the Lower Mississippi
Valiey area for § basis amounts of soil-moisture storage capacity and 4

levels of probability, by sections and months—Continued

[Section numbers refer to fig. 4]

Section 16

Month and probability level l-inch { 2-ineh | 3-inch { 4-inch | 5-inch
basis hasis basis basis basis
March: Number | Number | Niwomber | Number | Number
loutof 10 __ . _____.__________ 8 0 0 0 0
2outof 10 _ . __ . ____ 4 0 0 0 0
Joubof W0 ... . ___ . ___ i} 0 0 0 0
Soutof Y0 . ___ . ___._. 0 0 0 0 0
April:
loutef 20..___ . _________ 15 7 1 0 0
2outof 10._ ... 11 3 G 0 0
doutof 10__ ________ . ____.. 9 1 0 0 0
Soutof 10 __ .. ______._____ 5 0 0 0 0
Mny:
loutof 10 __ . _____. i8 13 8 2 0
2outof 10, . ... ___. .__. I5 9 4 Q 0
doutof 10.____________________ 13 ] H Q 0
doutof 10_.___ . _______..._ 9 1 0 0 0
June:
loutof 10.___ . __________ 30 27 21 16 13
2outof 10 _____________.______ 24 21 17 12 ¥
doutof 10 ______________.___ 20 17 14 9 3
doutof 10___ _ . ____ 15 11 9 3 0
July:
louwtof 10 ___ o _. 30 Eit] 28 27 26
Zoutof 10. . .. . . ____.__ 27 26 26 24 22
doutof 10 .. _________ 25 23 23 21 19
Soutof 10_ ____ . _____ .. . 21 iR 17 15 12
August:
loutof 10_ . L __ 29 29 29 29 29
2outof 10_ __ _____ ... 26 26 25 25 24
doutof 10 ________._ r—m———— 23 22 22 21 21
Soutof 10_ .. ... .. 19 17 16 i5 14
September:
loubof 10. ... ... ... ... 27 27 26 26 26
2outof 10 L ____ 24 24 22 22 22
Joutof 10 .. _._ . ... n 21 19 19 19
Soutof T0.__ . ... 17 15 14 13 13
October: ! .
loutof 1G__ ... e oo H 22 22 | 21 21 21
Zoutof 10. ... . ...} 18 17 L7 16 16
Joutof 10_ .. . ________._ _,E 15 13 12 11 11
Souvoef 10, .. . ... .. 11 5 3 2 2
November: i
loutof 10, .. .. _ . ________ i 12 a 8 R 8
2outof 10 .. 8 3 1 1 1
Soubt of 100 . - oL 5 0 0 0 0
soutof 00 ___ . __. 0 0 0 a 0
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TasrLe 7—Minimum number of drought-days in the Lower Mississippi
Valley area for 5 basis emounts of soil-moisture storage capacity and 4
levels of probability, by sections and months—Continued

[Section numbers refer to fig, 4]

Section 17

Month and probability level l-inch | 2-ineh { 3-inch | 4-inch
basis basis basis basis

March: Number | Number | Number | Number
1 cut of 10 14 1
2 out of 10 11
3 out of 10 9
5 out of 10 5

April:
1 out of 10 i6
2 out of 10 14
3 out of 10
5 out of 10

May:
1 out of 10
2 put of 10
3 out of 10
5 out of 10

o W Wl ]|
[=Y=F=T=]

June:
1

July:
1 out of 1{
2 out of 1§
3 out of 10
5 out of 10

August:
1 out of 13
2 put of 10
3 out of 10
5 out of 10

September:
1 out of 10
2 out of 10
3 out of 10
3 out of 10

QOctober:
1 out of 10
2 out of 10
3 out of 10
5 out of 10

November:
1 out of 10
2 put of 10
3 out of 10
5 out of 10
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TasLe 7.—Minimum number of drought-days in the Lower Mississippi
Valley area for 5 basis amounts of soil-moisture storage capacity and 4
levels of probability, by sections and months—Continued

[Section numbers refer to fig. 4]

Section 18

Month and probability level I-inch | 2-inch
basis basis

March: Number | Number
1 out of 10
2 out of 10
3 out of 10
5 out of 10

April;
1 out of 10
2 out of 10
3 out of 10
5 out of 10

May:
1 out of 10
2 out of 10
3 out of 10
5 out of 10

oo
[=fla )]
[=J-~Twla]
SO0

DO

QL0
DO00

June:
1 out of 10
2 out of 10
3 out of 10
5 ouf of 10

July:
1 out of 10
2 gut of 10
3 out of 10
Soutof 10

August:
1 out of 10
2 out of 10
3 out of 10
& out of 10

Beptember:
1 out of 10
2 out of 10
3 out of 1
5 put of 10

QOctober:

November:
1 out of 10
2 out of 10
3 out of 10
5 out of 10
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TasLe 7.—Minimum number of droughi-days in the Lower Maussissippi
Valley area for & basis amounts of soil-motisture storage capacity and 4
levels of probability, by sections and months—Continued

[Section numbers refer to fig. 4]
Bection 19

Month and probability level l-inch  2-inch S-inch
basis basis basis

March: Number | Number Number
1 out of 10 11 0
2 out of 10
3 out of 10
5 out of 10

April:
1 out of 10
2outof 30 _ ...
3 out of 10
5 out of 10

May:
1 out of 10
2 out of 10

5 out of 10

June:
1 out of 10
2 out of 10

5 out of 10

July:
1 out of 10
2 out of 10
3 out of 10
5 out of 10

August:
1 out of 10
2 out of 10
3 out of 10
5 out of 10

September:
1 out of 10
2 out of 10
3 out of 10
5 out of 10.

QOctober:
1 out of 10
2 out of 10
3outof 10__._
5 out of 10

November:
1 oul of 10
2 out of 10
3outef X0 e
5 out ot 10
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TABLE 7.—Minimum number of drought-days in the Lower Mississippi
Valley area for 5 basis amounts of soul-moisture storage capacity and 4
levels of probability, by sections and months—Continued

{Seetion numbers refer {o fig. 4]

Section 20
Month and probability level 1-ineh | 2-inch | 3-inch { 4-inch | 5-inch
basis basis basis basis hasiz
March: Number | Number | Number | Number Number
Toutof 10 _____._________ 8 0 0 0 0
Zoutof 10__________._____ " 4 { & i 0
doutof ¥O_______________ 777" 2 0 0 1 0
Soutof10________________ T 0 0 1 0 0
April:
louwtof 10___ _________________ 16 7 i ] 9
2outof 10__.______________"°° 12 4 0 0 ¢
3ousof10._________ . ______° 10 1 0 ¢ 0O
Soutof30__________._ ____ " g 0 0 0 0
May:
loutof 10___________ _________ 22 19 12 3 0
2outof 1Q_____._._______ """ 19 i4 7 0 0
Boutof 16______________ _"°"° 16 11 3 o L
Soutof10..___________ 77" 13 6 0 i 0
June:
lovtof 10____________ ____ ___ 29 26 24 20 15
Zoutof 10..____________ """ 26 23 20 16 11
Boubof 1IQ____.___________ """ 24 20 17 13 8
Soutof 10__________________ T 20 16 12 g 4
duly:
loutof 10_______. . __.________ 26 25 24 23 23
2Zoutof 10.._____________ """ 24 23 21 20 20
Soutof 10__.________ _______ 22 20 19 18 18
Souwbof 30_________________ 19 16 15 14 13
August:
loutof 30__.______._ ________ 31 31 31 31 31
2outof XG____________ T 27 27 27 27 27
Joutof10_____________ "7 25 24 23 23 23
Soubtof10.________________""°° 21 I8 15 15 15
September;
toutof 10__ . ____. . __________ __ 27 26 26 26 26
2outof 10 ______________ """ 24 23 22 22 21
3outof 10__._________ T 22 20 19 19 18
Soutof 10___ __________ _____ 19 16 15 14 13
Oetober:
Toutof 10 _____.__ ______ ___ 3¢ 30 28 27 26
2outof 10_._____._______ .7 24 23 22 21 20
3outof 10__. . ____________ " 20 19 18 17 16
Soutof 10_.________._ ______ T 13 11 JEC 10 9
November: N
loutof 10__ . ______.._ _________ 9 7 7 T i
2outof10. .. _ _______ """ 7 5 5 3 5
Boutof10_______________ 777" 5 3 3 3 3
Soutof 10 . _____.._ _____ " 2 ¢ 0 ] 0
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TABLE 8.—Mintmum monthly excess moisture in the Lower Mississippi

Valley area for & basis amounts of soil-moisture storage capacity and 10
levels of probability, by sections and seasons
fSection numbers refer to fig. 5)
Section 1
Seasen and probabhility level l-inch | 2-inch | 3-ineh | 4-ineh | S-inch
{percent) 1 basis basis basis basis basis
Inches | Inches | fnches | Inches | Inches
1.6 1.4 1.4 1.3 LO
2.3 2.1 20 2.0 LT
2.8 2.7 2.6 2.5 2. 4
34 3.3 3.2 31 3.0
40 4.0 40 3.8 3.7
4, 6 1.6 4.6 4.8 4. 5
5.5 55 4.8 5. 5 55
6.9 6.9 6.9 6.9 6.9
83 83 83 83 83
10,2 10, & 10. 2 10. 2 10, 2
0 0 0 0 0
L0 0 0 )] 0
1 6 1.1 1.0 1.0 1.0
22 1. 8 1,7 L7 1.7
2.9 1.5 1.5 1.5 1.5
3.7 3.3 3.2 32 3.2
4.9 4 5 4. 5 4.5 4 5
6.8 6. 5 6.5 6.5 6. 5
8 6 83 8 3 83 8 3
11. 3 11.0 11. 3 11. 3 11.3
0 0 0 0 1]
.3 0 L] 0 ]
L1 0 1] 0 0
1.6 T 0 0 4]
2.2 1.3 .7 0 4]
2.8 2.0 1.3 .8 . b
3. 6 2.0 2.2 1.8 1.5
5.0 4.3 3.7 31 3.2
6 3 5. 6 a8 2 4.9 4 8
8.0 74 ! 6. 8 6. 7
0 0 0 0 0
0 0 0 0 0
0 L] 0 0 0
1.2 ] 0 0 0
2.0 1.2 4] 0 0
2.7 2.0 1.6 1.4 1.3
3.7 3.0 2.8 2.6 2.5
5.5 18 4 5 4, 4 4. 2
7.7 7.0 6.6 6.3 5 9
10. B 10. 5 10,1 9.7 9.0

Zee fuotnote at end of tuble,

505510 0—5% i)




40 TECHNICAL BULLETIN 1209, U.8. DEPT. OF AGRICULTURE

TasLe 8. —Minimum monthly excess moisture in the Lower Mwmsépp@
Valley area for & basis amounts of soil-moisture storage capacity and 10

levels of probabiity, by sections and seasons—Continued

[Section numbers refer to fig. 5)

Section 2
Season and probability level 1-inch | 2-ineh | 3-inch | 4-inch | 5-inch
(percent) 1 basis basis basis basis basis
Inches | Inches | Inches | Inches | Inches
1.5 1.3 1.3 1.3 1.3
2.1 2.0 1.9 1.9 1.9
2.8 2.6 2.4 2.4 24
3.4 3.2 3.2 3.0 3.0
4.0 3.8 3.8 3.8 36
4.8 4.6 4.6 4. 4 4.4
590 5 7 5.7 57 5. 4
75 73 7.3 7.3 7.1
89 8 8 87 B 7 87
10.7 10.7 10. 7 10. 7 10. 6
[\ ¢ ¢ 0 0

.5 0 1] 0 1]
1.2 .6 1] 0 0
1.8 1.3 1.0 1.0 Lo
2.4 2.0 18 1.7 L7
3.0 2.8 2.5 2.4 2.4
4 0 3.7 3. 6 3.6 35
5.7 53 8 3 5 8 5 2
7. b 7.1 7.1 7.1 7.1

10 5 10. 0 10. 0 0.0 10. 0
0 ] L} Q0 ]

. B ] 1] 0 0
1.2 0 0 0 0
1.8 .6 1] 0 0
2.5 1.5 1.0 0 0
3.2 2.5 2.0 1.8 1.0
4.3 3.6 3.2 2.8 2.6
6. 2 5.6 5. 3 50 4. 8
80 7.5 7.2 71 6.7

10. 8 10. 0 9.7 9.6 90
0 0 0 Q 0
0 0 0 0 0
0 0 0 0 0
1.2 0 0 Q 0
1.9 1.2 0 0 0
2.8 2.2 1.7 1.4 1.2
4.0 3.5 31 2.8 2.6
6. 4 5 6 5 3 50 4 B
85 7.7 7. 4 70 6.8
11. 2 10. 2 g 9 9. 2 9.0

See footnete at end of tible,
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TABLE 8. —Minimum monthly excess moisture in the Lower JMississtjppi
10

Valley area for § basis amounts of sotl-moisture storage capacity an
levels of probability, by sections and seasons—Continued

{Section numbers refer o fig. 5]
Section 3

Seasgon and probability level l-sinch | 2-ineh 4-inch
{percent) ! basis basis basis

Inches | Inches Inches

PO 200 O O ke D3 D3 N
[ B Rt B b B R B BYNES |
B9 £0 00 &7 G i 03 00 N =
Eo S [ 3 R N T N |
03 300 O G ke D3 D 1D —
e ROk
MO IR LI RN
e QO LA e D BD R
WIED OO O R 3 D B3y

D00 Ch O B R @ 0D

——
.
bt
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P
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See foctnote ot end of (ble,
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TaBLe 8. —Minimum monthly excess moisture in the Lower Mississi D
Valley area for & basis amounts of soil-moisture storage capacity and 10
levels of probability, by sections and seasons—Continued

[Section numbers refer to fig. 5]

Section 4

Season and probability level I-inch S-inch
(percent) ! basis bosis

Inches Inches

=0 00 O b e Lo D 0D L
=10 ORI ] =D
1= 0200 O e e 05 0T 0D =
¢ R Fa =R R VR S 2
0 B g L3 DA RS BT
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TarLE 8—Minimum monthly excess moisture in the Lower Mississippi
Valley area for 5 basis amounts of soil-moisture storage capacity and 10
levels of probability, by sections and seasons—Continued

[Bection numbers refer to fig. 3}

Section &

Senson and probability level l-ineh | 2Z-inch
(percent) ! basis basis

Inches | Inches
1.9
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TABLE 8.—Minimum monthly excess moisture in the Lower Mississippi

Valley area for § basis amounts of soil-moisture storage capacity and 10
levels of probability, by sections and seasons—Continued
[Section numbers refer to fig. 5)
Section 6
Season and probability level Lineh | 2vinch | 3-inch | 4-inch | 3-inch
{percent) 1 basis basis basis hasis basis
Winter: Inches | Inches | Inches | Inches | I nehes
BO 2.0 18 1.7 1.6 1.4
O e 23 24 2.4 22 2.0
60 . 3.0 2.9 29 2.7 2 5
1 3.5 3.4 3.4 3.2 3t
o __ . 41 4.0 40 3.8 3.7
30 4.9 4. 8 4.8 4. 5 4 4
S 6.0 5 B 5.8 5.6 5. 4
0 . 7.8 7.5 7.5 7.2 7.1
U 9.5 92 8.7 9.7 a5
N 11, 2 11. 2 10. 5 10, 2 10. 2
Spring
80, . 0 0 0 0 0
0 12 a g E: H
60 1.8 14 1.2 i2 1.2
50 ___ 2 4 2.0 1.7 1.7 1.7
40 _ . 3.1 2.7 2.4 2.4 2.4
30 4,0 3.7 3.3 3.3 3.3
20 e 5.3 3.0 4.7 4 7 47
10 e 7.2 7.2 7.0 7.0 7.0
S 9.0 89 8.9 8.9 89
S e 11,1 I1. 0 11.0 il g 110
Summer
L g 0 0 G U
L G 0 v 0 0
80 Q 0 0 0 0
80 . __ 0 g 0 0 ]
40 . 1.0 a 0 0 0
] L7 0 H 0 0
20 e 26 L7 1.0 0 G
10 4.0 3.3 2.5 2.0 1.8
R 5 2 4.6 3.7 3.3 32
2 e 7.0 6.0 5. 2 4 8 47
Fall:
B0 . g 0 W] ] 0
T L 0 4] 0 Q G
80 .. 0 a 0 0] 4]
i a 0 0 g 0
0 . 1.0 it L ¢ 0
30 . 1.6 a 0 0 g
20 2.5 L7 1.0 [¢] o
0 . 4.0 3.2 2.5 2.0 L6
L 3.5 50 4,0 35 3.0
e 8.2 7.6 6.6 56 a7

See footnote nt end of wbie,
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TasLE 8.— Minimum monthly excess moisture in the Lower Mississippi
Valley area Bfor_5 basis amounts of soil-moisture storage capacity and 10
levels of probability, by sections and seesons— Continued

[Section numbers refer to fig. 5]

Section 7

Season and probability level 1-inch 2-ineh
{percent) ! basis basis

Inches Inches
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TaBLE 8.—Minimum monthly excess moisture in the Lower Mississipps
Valley area 67’0:".?' basis amounts of soil-moisture storage capacity and 10
levels of probability, by sections and seasons— Continyed

{Section numbers refer to fig. 5]

Section 8

Season and probability level i-ineh | 2-inch | 3-inch | 4-inch | 5-inch
{percent} ! hasis basig basis basis basis

Wisnter: Inches | Tnches | Inches | Fuches Jnches
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TaBLE 8.— Minimum monthly excess moisture in the Lower Mississippi
Valley area for 5 basis amounts of soil-moisture storage capacity end 10
® levels of probability, by sections end seasons—Continued

[Seetion numbers refer to fig. 5]
Section 9

Senson and probability level I-inch | 2-ineh 3-inch | 4-ineh
(percent) ! basis hasis basis basis

Inches | Inches | Imches | Inches
1.
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TaBLE 8. —Minimum monthly excess moisture in the Lower Mississippi
Valley area Efor 5 basis amounts of sotl-moisture storage capacity and 10
levels of probability, by sections and seasons—Continued ®
{Bection numbers refer to fig, 5]

Section 10

Season and probability level 1-inch
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TABLE 8. —AMinimum monthly excess moisture in the Lower Mississippi
Valley area for 5 basis amounts of soil-moisture storage capacity and 10

L. levels of probability, by seetions and seasons—Continued

[Bection numbers refer to fig. 5]

Section 11

Season and probability level l-inch | 2-inch { 3-inch | 4-inch | 5-inch
{percent) ! basis basis basis basis basis
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TasLe 8.—Minimum monthly excess moisture in the Lower Mississippi
Valley area for & basis amounts of soil-moisture storage capacity and 10
levels of p obability, by sections and seasons— Continued @
{Section numbers refer to fig, 5]

Section 12

Season and probability level l-inch 3-inch | 4-inch { 3~inch
(percent) ! busis basis hasis basis

Inches Inches | Inches | Inches
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TaABLE 8 —Minimum monthly excess moisture in the Lower Mississippi
Valley area for 5 basis amounts of soil-motsture storage capacity and 10
9 levels of probability, by sections and seasons— Continued

[Section numbers refer to fig. 5]
Section 13

Season and probability level I-dnch | Z2-inch | 3-inch | 4-inch | 5-inch
{percent) ! basis busis busis busis busis
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TABLE 8 —Minimum monthly excess moisture in the Lower Mississi D1
Valley area bjor & basis amounts of sotl-moisture storage capacily and 10
levels of probability, by sections and seasons—Continued :

{Section numbers refer to fig. 5]
Section 14

Season and probability level l-inch
{percent) ! basis

Inches
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TaBLE 8. —Minimum monthly excess moisture in the Lower Mississippi
Valley area for 5 basis amounts of soil-moisture storage capacity anflo
levels of probability, by sections and seasons-—Continued

[Section numbers refer to fig. §]
Bection 15

Beason and probability level 1-inch
{percent) ! basis

Inches
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TaBLE 8.—Minimum monthly excess moisture in the Lower Mississippi
Valley area 6)’0:* & basis amounts of soil-moisture storage capacity and 10

levels of probability, by sections and seasons— Continued

[Bection numbers refer to fig, 5]
Section 16

Season and probabitity level l-ineh | 2-ineh | 3-inch | 4-inch
(percent) ! basis basis basis basis
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TaBLE 8.—Minimum monthly excess moisture in the Lower Mississippi
Valley arca for § basis amounts of soil-moisture storage capacity and 10
® levels of probability, by sections and seasons—Continued
[Section numbers refer to fip. 5]

Section 17

Season and probability level l-inch 3-inch
(percent) ! basis basis

Imches Inches
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TABLE 8§ —Minimum monthly excess moisture in the Lower Mississippi
Valley area for § basis amounts of soil-moisture siorage capacity and10

levels of probability, by sections and seasons— Continued

[Section numbers refer to fig. 5]

Section 18
Beason and probability level l-ineh | 2-inch | 3-inch | 4-inch | 5-inch
{percent) ! basis basis hasis basis basis
Winter: Inches | Tneches | Inches | Inches | Inches
BO____._ e ———— 1.1 1] 0 0 t]
T a2 1.7 1.7 1.5 1.3 1.2
60 .. 2.2 2.2 2.1 1.9 1.7
B e ____ 2.9 2.9 2.3 2.5 2.3
40 . . 3.6 3.6 3.5 3t 3.0
30 e e 4.5 ; 4.5 4,3 4.2 4.0
.| R 5.8 5. 8 5 6 0.6 3.3
0 849 80 7.9 7.9 7.6
B o e 10. 0 10. 0 10. 0 10. 0 9.5
e 1.5 11. 9 11.9 11,9 ! 11. 6
Spring
80 e i 0 0 0 0 0
L ! 0] 0 0 ! o o
L U, ‘ 1.2 0 0 i [ : 0
50 ...t 1,8 1.3 15 15 1.5
M e __ 2.2, 2.0 2.0 2.0 2.0
b2 1 T 2o 2.7 2.7 2.7 2.7
20 e 4, 1) 3.7 3.7 a7 A
10._.__.. e e ————— 5. 6 5 2 5.2 3.2 5 2
5 - [ 7.4 7.0 7.0 7.0 7.0
e mam 907 9 7 G.7 9.7 9.7
Summer
B0 e o ! 0 0 0 0
L U 0 i Q 0 0 ]
L iH ] 1] 0 a
1 T 0 0 0 0 1)
E 1 U 0 4] ¢ Q ]
B0 e 0 LH] 1] Q b
] P, 13 V] [ ] 0
10 e 28 1.7 1.8 0 0
1 TS T 4.0 3.0 2.5 2.0 1.4
2 i immmeiimmaa- 5.0 5.0 ; 5.0 4.0 3.2
Fall:
B0 o mmae - Q 0 ! 0 0 Q
T e e e r—m——aa 0 o 0 0 0
60 e mem I a 0 0 0
L U ! [k} {1 0 0 a
L 1 ) N i 1.2 0 i 4] 0 ]
. | VU 1.8 .0 0 0 0
.11 2,7 2.0 1.3 0 9
5 U 4,3 17 3.2 2.8 2.1
5 TV 6.0 5.4 +. 8 4.2 3.6
.S 80 75 6.6 G.Cif 5 4

! Seasons nre as follows: Winter=December, Janunry, February; spring= March,

April, May; summer=June, July, August; Fall=8eptember, (Jetober, November.
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TasLe 9 —Mazimuwm irrigation requirements in 9 out of 10 years in the
Lower Mississippi Valley area for 5 basts amounts of sotl-motsture storage
capacity, by sectrons and months

[Section numbers refer to fig. 4]

Section and basis | Mar, { Apr. | May | June Aug. | Sept.
amount {inches)

Inches| Inches| Tnchesi fnches Inches| Fnches
0.45 1208 3.521 408 04 | 270§ 2. 86
0 1,04 2.88 | 3. 57 : 1. 80 . 34
1.92 1 3.06 . 1. 50 .95

.80 ) 2,38 ] .90 . 30
g 1. 70 . .75 04

4, 25 . . 25 L 47
3.91 . L . a6
. 74 . . .04
. 23 :
. 72
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TABLE 9.—Mazximum irrigation requirements in 9 out of 10 years in the
Lower Mississippi Valley area for 5 basis amounts of sorl-moisture storage
capacity, by sections and months— Continued

{Seetion numbers refer to fig. 4

Section and basis Apr. | May | June | July Aug. | Sept.
amount {inches)

Inchest I fuches| Tnches| fnehes' Inches
1.92 1 2, 94 31396 | ¢ 312 2

. 96 3. 60 , 312 2

3. 60 . 2,99 1 2

3. 60 2,09} 2

3. 24 27312

22 L 3. al
221 4.4 3. 51
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04 ¢ 4, - . bl
68 . 4 . 25
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TaBLE 9.—Mazimum irrigation requirements in & out of 10 years e the
Lmuer Mississippi Valley area for 5 basis amounts of sorl-moisture storage
eapacity, by sections and months—Continued

{Scction numbers refer to fig. 4]

1
Suction and basis | Mar. 1 Apr. | May { June | July | Aug. [ Sept. | Oct.
amounti (inches) i

|

1

1 ' ;
Inches| frehest Inchest Tnches| Inches .Tnchee [m‘:heq Inches| Tuches

1.2G| 208 288"
.72 .43
. 0‘) . 63

501 4801420 364,230 0 84
081 4641 4203511210} .66
A0 1448 {4201 3.511200| .60
89 4.16 | 40513380 190} .54
21} 40013751325 .1.90} .54

i

www%%“

. 80 .64
L8071 351,
.80 3.51 ;
.80 ¢ 3. 51
4. 48 * 3. 51 ;
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32
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24 . 35
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TasLE 10.—Mazimum irrigation requirements in 7 out of 10 years in the
Lower Mississippi Valley area for 5 basis amount of soil-motisture storage
capacity, by sections and months

{Section numbers refer to fig. 4]

Section and basis Apr. | May ; June | July | Aug, Sept. | Oect.
amount (inches)

Inches| I'nches} Inches| Inches Inches| Tnches) Inches
L32|2381!3.42) 2 52 . 2081 1 68 0.25
LA8 1 154 252 1 . L3¢ 120 .10

0 .70 .88 1 1. . .78 .72 §]

0 081 .16 0

0 .54 {

. 23
. D5
L 21
.70
. 83

2.
2,
1.
1.

DO
19 83 00 0o 0
1R 19 1 =19

R 00 GO 2
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Pl SR
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TabLe 10.—Mazimum wrrigation requirements in 7 out of 10 years in the
Lower Mississyppt Valley area for § basts amount of sorl-motsture storage
capacity, by sections and months—Continued

[Section numbers refer to fig. 4]

Section rnd basis Apr, | May | June | July | Aug. | Sept.
amount {inches)

Sec. 9: Inches| Inches| Inches} Inches Inchest Tnches
1.32 ) 2 L€ . 06
L1211 3. .70
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. 34
. 80
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TABLE 10.—Mazimum wrrigation requirements in 7 out of 10 years in the
Lower Mississippi Valley area Sor 3 basis amount of soil-moisture storage
capacity, by sections and months—Continued

[Section numbers refer to fig. 4]

Bection nnd basis | Mar. Apr. | May | June { July Aug. | Bept. | Oet.
amount (inches)

Inehes| Inches) Inches| fnehes| Tnches frches| Fneheyl Inches) Inches

1.44 11,82 | 3.60 | 4 . 68
.36 1 1.12 .70 . . 82
.14 . 16 , . 52
.26 . 20
. 36 . 24 . 04

T30 12K
60 | 1. 04
34 . B8
21 .72

08 | .56

TSRS

. 84
. 82
. 52
.82
. 20

86
73
60
47
47

[ A o ]

60
45
00
85
70

56
73
60 ;L
60 !

31

[ Bl SR ]
WPt ngs e
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Tapre 11.—Baxtmum irrigation requirements in 5 out of 10 years in the
Lower Mississippi Valley area for 5 basis amount of soil-meisture storage
eapacily, by sections and months
iSection numbirs refer to fig. 1]

] i ] ' ; !

Section and basis | Mar. | Apr, | '.\In_\'  June | July | Aug. | Sept. ¢ Qct.
amount {inches) | : ! :

' |
+ . [
i j P

Tnehest {wehes [nches !nrhn Inches' TnchesInches Incheslinches
L

0.6 .82 270 | L.BO [ 144 : L 95 . 1.20
{u é.s-i‘lsoi 90t 481 83 ¢ .56
10 . l .54 [t ;

l
! |
i i
i !

3

g 0

]
. 18 0 0
,0 8

l

15

[N -5 2
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TasLe 11.—Maximum irrigation requirements in & out of 10 years in the

Lower Mississippi Valley area for 3 basis amounts of sorl-moisture storage
capacity, by sections and months—Continued

[Sec ion numb rs refer to fig. 4]
i : ! j ! ' :
Section and hasis | Mar, Apr. | May | June | July : Aug. ! Bept.  QOct,  Nov.
amount (inches} ; ; : i ! i '
! i : ;

P

| {nches] Inches| Inches fnches' fnches' Inches: fnches nches' Inches
008096 1,82 ;324284 256208 1289 0 20
: L98 12341 1,98 ; 192 ] 43 . 88
D U140 5,80 L44: 194 1.30 .56 .
-0 to.80t 06 .80 1,04 L48
L0 co-180 720 LG4 _65 0 .24

3.42 .34
.70 !
.34
44

FrNps HIeetew
Ot ORI 1O 1O S

PO 19 1

Yy
2,
C 2
2,
L
3.
2,
S 2
L
- L

CooCo oooo,

—topwes
SIEIEIEES

1G58



http:2.56.2.08
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Tapue 11.—AMazimum irrigation requirements in & out of 10 years in the
Lower Mississippi Valley area for 5 basis amounts of soul-moisture storage
capecity, by seetions and months—~Continued

[Bection numbers reder to g, 4]

Section und basis i Aar, ! Apr. Alay .Iune July i Aug, {bept Oct. : Nov.
umount (inebes) | . ; ; N

H
i
!

'.
i

: ; ;
! hrc‘heqi fnches; Inches Inrhe*i I:tc‘hcs‘ In du:et Inches !m‘hes! faches
1,40 ; 2,70 ¢ 3. 60 304i .21 ¢ 0. 88 | 0. 15
.42 62, 3.06 | 2.72 B2 40
54 12,70 0 2.56 ¢ 156 | .081

"9 31 l0221 143
1.62 §1.92  1.30° :

]

20 - 2347
40 0 L 9%
24 .bg ,
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16 ¢
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Tasre 12—IMfazimum rainfall. May through dugust. in selected sections
of the Lower Mississippi Valley arew. «t various probability levels
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FIGURE 1.—Lower Missiesppi Valiey wreu, showing the location of ruinfall stations
used in soil-molstiure studies and the divivion of the area into sir regions of approx-
imafely cqual arveruge erapatranspiva fion.,
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FIGURE 2.—Monthly precipitation and monthly crapotrunspiration af three stafions
{Little Rook, drk, Bhreveport, La., and Xew Orlcuns, Le.) in the Lower Misyi sgippi
Valley urea.
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Frcume 8.—Monthiy precipitation and montily cvapotranspiration at three slations
{Memphis Tenn., Jackson, Miss, and Vicksburg, 3ies.) in the Lower I isgissippi
Valley area.
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; MISS. %5
.23

Ficuue +—Location of 20 sections, and rainfall sfations in each seclion, uxed for
reporting monlhly drought incidence in xoil-moigture studics of the Lower Mizsis-
gippi Valley area.  {For key te nuwmbers, sce table 3.}
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PIGURE G.——Locwtion of I8 sections, and of reinfall stations in each xeclion. used for
reporting wmonthly edeess moigture in soil-moisture sludics of the Lower Missisgippi
Vaitey area.  (For key to numbers, soe table §.)
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2 42
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MINIMLUM KUMBER OF OROUGHT-DAYS

Fravne 6.—Probability for the minimum number of drought-days 1o orenr al Caring-

ten, Le. (e, 1Y, during the period March throngh Novomber for soil-moisture stor-
upe capucitics 1, 2, 304, und 5 nches,
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MINIMUM NUMSER OF DRCUGHT -04TS
Frevue T—Probabitily Jor the wminimam wmonher of dranght--Toys ty aeeur ol Houma,

Lar, (aee. 2}, duving the perind Moreh Uirough Xoreinbes © soif-muoisture storege
eapacitics of 10203, 4, and 5 inches,
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F1GURe 8.—Probability for the minimam numbor of drowghit-days o occur 2 Croawlen,
Brpt, Sta., Lu, (wer. 3y, during the peviod Marceh through Norember for xoil-

moisture storage cupacifios of I, 2. 3, 4, und b invhoes,
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Figrne D—Probability for the miainiens npather of droughi-days o ovenr ot er-
undrig, La. Ceoe 4y, during the peviod darek throngh November for sofl-moislore

ghoriuge capneitics of 2, 3 4, and & inches,
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Frovnr 10-—Probubility for the minimam wwnber of droughi-tays to oeewr at K¢,
Joseph Excpl. Sta, La. (sev. 3), during the period Mureh theough Noremboer for
spil-maistyre soruge vapacitivs of 1, 2, 3. 4, und 5 inches.
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Figvan TT.—Frobabitity for the minimum number of drought-dalis (o seenr wl Shrove-

pct, Lt (xeel 63, during the period Marel throwgh Noveatber for soil-moistare
wtorgge capueities of £, 2, 4 4 wnd 3 Inches.
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MiNMLUM NUMDER OF DROUGHT-DAYS
Fioowe 12 —Probability for the minimum number of dronghl-dags 1o oeenr gf Pop-

farvilic, Miss. {see. 7)), during the period Mereh throngh Norember for soflonoisiuce
storage capacitios of F 2,3, 4 wnd 3 inches.
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Froure 13—FProbubility for Lhe mbaimum number of drosghl-days to ocewr o Brual-

hurren, Miss, {see, 81, during e pevind Marel Hirough Novembior foe seil-moisture
slorage eopaeities of 1, 2. 0. %, and 7 fneles,
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Frovne 34 —FProbability for the minimum number of dronght-days to erenr at Forest,

Mixe, Lxee, 8}, during the period Murch th rowgh November for soil-moisture storage
capaeciticy of £, 2,3, 4, and 5 inches,
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Fiavws Ya—Mrobedility for the minivtim number of droughi-days to oeewy wf Yuzoo
City, Miss. tsee 1Y, during Hre period Mereh throngh November for sefl-moisture
storvge capucilies of 1,2, 4,4, and 3 inehes.
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Frovse 16.—Probuability for the minimum numbor of droughi-days lo occur el Sigte
College, Miss. tsee. 11, duriag the period Murch through Novewmber for soil-
moisture storage copacitios of 1, 2,3, 4, and 5 inehes.
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MiNIMUM HUMBER OF DROUGHT-DAYS

Frevee 17—Probobility for the minimiwm uamber of drowght-dags to otear af i
rerkily, Miss, (see. 120, during Hhe period Soreh through November for swil-

moisture storege capueitios of 1,2, 4 4. und 3 inekes.
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Frouse I8 —Lrobubility for the minimum nanider of drovght-dugs to cecir ¢l Brotens-
vifle, Tenn, tgee. L, during the period Mareh fhrough November for soil-motsinre
gtorage capueltivs of 1, 2,8, 5 und § invhes.
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Figews 1. -~Probebifity for the minimwnr number of deovghi-daygs fo ocenr in 8ikes-
ten, Mo, tsee. 15y, during Hhe period Aorel throegh Novembor for zoil-moisture
storage eupueilivs of 1,2, 3, 4, and 3 inchis,
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Fiovse 200 —Probubility for the minimum nomber of drowght-dops to orewr af Morked
Feee, Ark. taee, 130, duving He period Mareh thirough Xoavember for soil-meoigtiure
slorage rapieilics of 02,3, 4 and 3 inelies,
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Provke S1—FPrabubifity for the minimum nwiwiber of dronghl-dops in oeeur 1t Rearey,
Arks teees J6, duering Hie perion Maeeh thirough XN ovember fur solf-aixtare stocage
rapacitioy of 1.2, 4.0 4 and 3 inevhes,
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MIHIMUM NUMBER OF DRGUGHT-DAYS
Fiovan 22— Probadifidy for the miniman wumbier of dranght-days to ovcur a! Ozprk,
ek reees Y duving the poriod Hurel throungh November for xoil-molstyre ytor-
wgpe eopreities of 1020 40 5 uwd 3 inehos
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Frovus 28.—Probuliility for the minimam wnwmber of deowghi-days fo occar ol Pine
Blufr, Ark, bxees JNY, drumu Hu ;nund Yapeh throwgh Noavembe r for sotl- mmwtuu
sioruge caprcitics af 1, 4o wad 3 inelies.
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WINIMUM NUMBER OF DROUGHT-DAYS

Froope 2h—Profmbility for the mivinnna punde e of drvighi-dags (o prewr al Pres-
cotd, Arkl twees Iy during te period Haveh through Noviembe e for soil-muistare
ourwge capacilies of 1.2, 3 4 und 3 inches.
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Froiwe 25 Probability for the nrinimunt pumber of dranahl-duys to oreur al B}

frorndn, ek, tace, 20, during the perind Mareh theawnh Noreaher for suils
marsture xlorayge eapaeifics of 1023, 4, and 3 inedies,
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Frotveg 26—Minimwmn wmwmber of dronght-
duys vepected fn the driest 1 out of 10
pedrs during the period March throwgh
November for o soil-moisture storuge
eapieily of 1 inch,

Psrne 28 —Minfmum numiber of droughi-
duys eapeefed i the driest 3 ot of 12
poeurs during the peviod Marel through
November for a soil-muoisiure yloruge
capeiiy of 1 firh.

£y

Frovne 27.—Mininwm wumber of drought-
duys erpected in the driest 2 out of 1
iears during the period 3areh through
Norember for a soil-moisture storaye
capacity of 1 oineh.

Frovng 20— ininwn number of drought.
dups earpeefed (0 Hee driest § out of 14
werrs daring the period Jarvch Through
Noremther for a snil-moishure storuge
capaeity of £ inel,
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Fioous 30— Yinimam wnmber of drought-
fduys eppocted in the dricgt 1 out of 10

pewrs daring the period AMavek through
November for ¢ soil-meisture storage

capueity of 2 ihnches.

Provne 32 ——Winivwem nuntiher of drought-
days eepected in the driesé 3 out of 10
pewrs duving the period Mareh throwgh
Norember for o soilanoisture storuge
eipaeity af 2 inehes,

OF AGRICULTURE

Frovong 31.—Vinimum wmber of drovwght-

days expected in the driest 2 ont of 10
Hears during the peried Mareh through
¥ovember for a seil-moeisture storage
capuefty of 2 inehes.

FProune 33— fnimam nivnler of droghd-
days erpeeled in the driest 5 ont of 16
Hears duving the period Mareh thrangh
Norember for u soil-moisture storage
capaeity of 2 inehes.
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Frevne 3d—ininum number of drought-  Figuwe 35,3 ininm niinber of dronghi-
duys expected in the driest 1 out of 10 days cxpected {n the driest 2 outé of 10
pears during the period 3larch through pears during the period Mavch through
November for a soil-moisture storage November for a seil-noisture storage
rapacily of 3 inches. capucity of 3 inches.

FiGone 36.—XMinimum aumber of drovght-  Pioues 3T =X inivian monber of drowghi-
days eepecfed i the driest X out of 10 daps vcxpected in the driest § out of 10
pears during the period Mareh through Hears duving the period Wareh Throagh
Noroeumber for o soil-moistare storege Yavember for ¢ soil-moistnre storage
cupacity of 3 invhes, capreify of 3 fnches.




84 TECHNICAL BULLETIN 1209, U.S. DEPT. OF AGRICULTURE

Fiaure 38— inimum number of Qrought-
dugs expected in the driest £ out of 10
years during the period Jarvch through
November for a soil-moistare sloraye
eapacity of 4 inches.

rausk 40— inimam number of drowghi-
deys eepecled in e driest 3 out of 10
years duving the perviod Yareh thirongh
Norember for a xoll-moisture slovage
caprceity of § inehes.

Frorrr 33.—Mininmnm nunbier of drought-
deays eepected in e @riest 2 out of 1o
pears during the period March through
Naovember for o soil-moisture storage
capacity of 4 inches.

Fiavee VL —Mivimum number of dronghi-
days erpectod in fhe deiest 5 ond of 10
Hears during e perioad Mareh Hoowgh
November [or o soil-moisfure storuge
capreily of 5 inehes,
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Prouse 42.—Minimum number of drought-
duyn erpected in the driest I out of 10
yoears during the period March through
Norember for a soil-moisfure storuge
cepacity of § oweles.

Froue M.—0 fnimum nmber of drowght-
days expected in the driest 3 out of 10
s during the period March througi
Norember for a soll-moisture storage
capacily of 5 nches.

Frovee -B.—Xininuon tember of draught-

duys erpected e the driest 2 out of 10
yewrs during the period Mareh throngh
Nowember for @ soil-mgistire storage
cupureity of 5 inches.

Froine 45, —Minimion wiember of drought-
daps capected in the driest 5 oxt of 10
pears diving the perind Mareh through
November for ¢ soil-molsture storage
euprcify of 7 inches
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T1aURE 4G.—Winimuim nwmber of dranghi-days cepected ecoacht wonth during the
period Murch throngl Xovemder in 5 onl of 10 pears for o seil-anoistyre storage

cupucily of 2 inches.
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FIGUKE 4T —Minfmun amount of cocess Mok 48 —uf fnimm arount of ercess
moisfure (inches) ecpeoted in 1 out of maoisture (tches) erpected it 2 ont of
I years for o soil-moisture storoge 10 years for a soil-moisture storage
rapreity of 1 inch. crpieify of 1 inch,

Pravaue AD—Minimim amonnt of emcess Froues S0-—Minimum gmaint of ewpeess
maistire (inehes) cepected in 3 out of moisture (inches) erpected in 5 ont of
10 pewrs for a soil-moisture sloruge 1 gedrs for o seilomoisinre storage
coapneify of 1 oineh, vapuceity of 1 oinch.
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Frovee §1—Minimum vmount of cpeess  TPlouvne 52—Minimion amonnt of excess

maistire (inches) erpeeted in oot of wmoisture (inches) ecxrpected in 2 out of
0 yeurs for o soil-moisture storage I pears for a soil-moisture xtorape
capurity of 2 fneles, cupieity of 2 inches.

Frorvig H3—dinimun. omownt pf erecess  Fiarne Bh—Mindmim twmonnt of ereess
piedsture finehes) erpected n 8 ouf of moistere finehey) erpected in 5 owf of
10 years for ¢ soil-moisture slorage 30 peurs for o soll-moisture storege
capreeity of 2 inehes. cuparity of 2 inches.
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Pryone A —Miniwmum amount of excess Fioiur HG.—3inimum amownt of exrcess
wolsture fivches) crpected in 1 ont of moisture {inches) erpecied in 2 out of
16 pears for ¢ soil-moisture storage 24 pears for o seil-moeisture storage
cupaeity of 3 inehes. cupacily of 3 inches.

Mgvee ST—Mininuon wmount of erxcese  1Patus 58S—Jinimam amonn! of CECesy
moisture (inekes) erepeeted in 3 ont of modsture (inetes) eopecied in 3 onl of
A0 yeurs Jor u soid-moisture storage A0 years for o soil-moisiure storuge
cepeeity of 3 inches, capaeity of & inelies.
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Ficvee 58 —Minimum amount of ercess FIGURE GO—=Xinimmmn wmount af ercess
moisture (inehies}) erpecied in I out of moistare finches) cepeeted in 2 out of
J0 pears for o soil-moisture storage 10 pears for u soil-mioisture storege
ciapncity of 4 inches, capueify of §oinedes.

Fiotne Gl—Minimin umoust of ercess  Fravee G2— Miniabwm amount of ercess
moisture {inches) cepeeted 0 3 out of maisfure (inehes) eepected in § oul of
T4 peurs for oo xei-molsiyre storage A newrs for oo soif-mioistyee sinrugc
ecapaeity of 4 ivelies. cepneit gy of G nehes,
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Figere Gl—Minimum nmounl of eccess  Figune 83— Minimam umonnt of rreess
wotsture (inehes) crpecied in 1 out of wmaisture finehies) expeeted in 2 out of
16 wears for u soil-moisture storage 18 years for u soil-moisture storuge
cuptteity of §oinehes, copaeity of §oinches.

Figear 65, —Minimum omount of oreess  Vigrug fifi~ Minimum amount of ercess
woistiure (inehes) cipeeted bt § out of muoisture {inches) copeeted in 8 oul of
10 prears for u svil-moistyre sloruge H years for a seil-wmoisture stordge
erpneity of § oinches. capaeity of o ineles,
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FIoURE OT~—Mipimum amount of ercess moisture (inches) expected in section &
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INCHES EXCESS PRECIPITATION

Figrie OR—Winimum ameann! of efcees woisture Unelesy cepected in sectioe 8
during the spring for soil-moisture storage eapacitics of 1oand 2 fnches. (For
tocetitn of seetivn, see fiy.5.)
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INCHES EXCESS PRECP(TATION
o Frcvue Gh-—3ivintem amount of creess moisture [inehes) crpected in seetion 8
during the simmier for soil-muistnre slorege capacitics of 1,2, 3, and 4 Inchey,
{For location of seetion, see fig. 5.)
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Frocur Th—Mininnon vmownl of ceeess moistore Uaehoxd ceperted D keefion B

diwring the foll for soll-moixiure storgge eapacilicg of Y2048, 4 and 3inches,  (Fap
tocation of geelion, see fig, 3.)
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