
SAT

1g Clustering of
deficits

I

ļ



Per Bob Otte
VanBavel - NC exposter_

& Va. Exp Sto reports,on

droughtdays analysis-
Tueson Ariz , C.RS,toildWater resecuchdim.



i Duat
trake moving sum of deficits below

the sum belon something less the

terles protracted deep refi.
beldeficits,

20 ng a
Present

Strip

be

1. All

S.

Rationale for under of clustering deficits. Summarize comiculty

mean, but for de He deficit of

de

belon

gene

cu

Nov

ber ME

it

begining and not

Count surpises
te

defis dow th

w on sale for index. Concede is rough,

tensin stro ofany ea, butgives idea.

cetin

off

seli ber fected by

Ifa
bes.

atin deficit

&

Mi

leyou their ged frompd

pd. To

does. To de so, cut off

An hired to Ai do at
afeif {

Comu

thean.

abovefir
pyforem :

loses.m

sepan

impensate, need

A.

quickly

it.

mean .
lom

fa

same rate,

shalie

two be + ones,

ULTA

W

to

wi

vir total

M.

This cuts our brief

index.

low to
istina

exa

par of

ide

wom

don+ plin sudd

itu

äbo

season.

efair
she

nsecu

ext

flow

mes

too. Original dbject of notdoin

tota! septen

di defiit

leficits

ca.

just on

"st

more

be

cap ty

that
eu

mnywe

b
3.



Autimmary& technique &rationale, infee of discontinuity, a bunding of
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-Purposeof̀ cubing : moving total techniqua taker. depth factor &
cubing

turns it into duration facter. This compensates by emphasizing depth
duration at a min. value

at expense of duration ~ 1.t. those long bottoms

Moig & also sets min.possible value )

Another benefit of cubing, redure night of values near 0, which are

arbitrary bes base line is
arbitrary.

as to base line, it shd reflect entire irm season, bes

destribon betwem ends ofwhole season is alsopart ofpicture.

But take less than mean, bes (a) lower base giver

bands. (6), can't expect w/o storage to use
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Were it not for pumping, flows above mean wd be largely useless

Withpumping, they canbe used, but then withpumping all variability

is, of little bother, object then is to see to what extent variability has

necessitatedpumps.
Occasional flows above mean can beused; bunchedflows aboui

mean saturate soil, are lost . So bunshing above mean is also bad

notas bad, but withpumping is worse, bes lose wh

bother.
is- if no pumps,

whereas day spell is no

threat, w/o pumps.
tois 2 separateproblems. Bunching below mean'shows drought

Bunching above mean shows waste afte soilsaturation.

Altho that is qualified, bes with supplementalpumps can Aarea regularly

served so soilcapacity is very hi. Mainproblem remains simul flows

there on LCR.
above distrib. capar. Aken is index to them,
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"Cumitative sum of deviations below mean

you cancan evaluate by the single severest dry period. So take
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So must accumutate deficits.!.
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I have been troubled to find a good
mare ofdemand forwater.

Bes varies w . crop.

But Blaney, I Thornthwait, emphasize that needforwho

mainly varies w. heat supply. Use temp. date to more this.

can plug this into Kameah cumulation deficit data, get

deficit of supply under clemand.



My original unsuccessful effort to show benefits of combining
CV streams was erroneously based on mean annual flows . But it is the
extremes hété which are least coordinated . And it is these which most
need ironing out .

So : take min flows for each year . Combine them , find extreme minima
sharply reduced . And of course moreso because they are not simul
taneous minima .

This is essentially the idea of my Kaweah R. analysis . Can apply same
idea to CV streams : take specific months and days , over years .

For minima and maxima , find relative range of combined flows , cf vs
relative ranges of individual flows . This , which we already did on
Kaweah , is more significant than I had thought , where extremes are
important .

Might work this into index of clustering of deficits , too . The
extreme dry period is what counts . You cannot plant any crop that
cannot stand that , regardless of how good your water supply is
the rest of the time . So we might just take the most unfavorable
period for each ditch , ignore the rest .
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Devise this important index of variability : s.d. of cumulativne

handle easily.
departures from Probly computer canmean.

Better, take monthlyfign, & of cum. departures fromginn annual

supply, according to fired seasonalpattem , &various fluctuating

patterns.



Weight each point by
+hose before it

Make 2 indices. Onefor
go offlows abou mean.

flows unusable Dueto
bunching.

Are 2 kinds ofcapacity
involved:simal_cap. of canals;
& periodic capac.ofsoil....
Latter exceeded when Iday
are exceeds...1 day capai...

ismeanto index above
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Prepared by
State Climatologist
U. S. Weather Bureau
Columbia , Missouri
March 7 , 1957

PRECIPITATION IN MISSOURI

Much has been written about precipitation patterns , using long- term average fig
ures . Some studies have included frequency distributions , showing the extent of
variations from the mean , Other studies have portrayed cumulative sums of vari
ous combinations of weeks , months , and years , and departures of these cumulative
values from the long- term average . All of these studies show important aspects
of our climatic patterns.

In general , the precipitation which falls on Missouri is "used " in several ways.
Some of it evaporates back into the air almost immediately , some soaks into the
topsoil , where part of it is "pumped " back into the air by growing plants , or is
evaporated from the surface of the soil layer . Some sinks in through the soil
profile and is stored in the root zone , or becomes "ground water " at lower levels .
Some runs off into surface drainage ways and finds its way into our major river
systems .

At times each of these "uses " of water become all- important , and we tend to over
look the others . During a flood , the runoff becomes the dominant factor . During
the height of the crop growing season , the moisture condition of the topsoil is
most important .

Several methods of estimating how the incoming precipitation is "used " have been
developed . For this study we have chosen Thornethwaite's method . In very simple
terms , his method enables one to use the observed temperatures and length of day
to estimate the "potential evapotranspiration" . This can be thought of in a way
as the amount of water that would be lost back to the atmosphere by evaporation
from the earth's surface and by transpiration from growing plant life , if water
were continually available in the top layers of the soil . If the root zone and
subsoil layers become dried out , the actual loss would be something less than the
"potential " value . If all of the incoming precipitation can be "used " by evapo
transpiration , none will be left over for the other "uses " described above .

A comparison of actual precipitation and potential evapotranspiration for each
month over a long period of years should yield some useful patterns to help plan
use of water in many fields of activity. One advantage of this approach over a
comparison against long-term mean values of rainfall is that it takes into account
the variation in "estimated need " for water . For example, in an extremely hot
July in Missouri , the potential loss of water by evapotranspiration will greatly
exceed the long- term average for rainfall for July . In fact , it would take un
usually heavy rains to equal the potential loss by evapotranspiration.
The following illustration shows the comparison of monthly precipitation and
potential evapotranspiration for Columbia , Missouri. (P.E. computed by
Thornethwaite ' s method ) . 1951 was a year with abundant rainfall in nearly every



month . 1956 was a year with moisture deficiency in several months .
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In winter months , the loss from evapotranspiration is at a minimum ,. so whatever
precipitation falls has a better chance to go into the topsoil or into streams as
the temperature goes above freezing.

The attached graphs are intended to show the seasonal patterns involved at repre
sentative stations in Missouri . The lines marked 5%, 25% , 50%, 75%, and 95% are
taken from cumulative frequency distributions for each station. For example at
Tarkio , Missouri in the month of July , 5% of the (P-PE ) values were less than
-5.80 inches , 25% were less than -3.75 inches , 50% were less than -2.75 , 75% were
less than -.80 and 95% were less than +3.80 .

If you use an equation like the following to describe the hydrologic cycle , the
graphs and tabulations presented in this study have more meaning .

T
RO surface runoff

S storage in the topsoil and as groundwater=

In this study the P.E. ( potential evapotranspiration ) is an estimate of the max
imum value of (ET) . If this value exceods P for a given month , little if any
of the precipitation received during that month will go into the ( RO + S ) portion,
in fact , if any moisture is in storage from previous months , some of it will go
into the (E + T ) portion to make up some portion of the deficit , When P exceeds
(ET ) then some of P will go into the ( RO + S ) phase of the hydrologic cycle.

The graphs , then, portray the times of year when it is most likely to build up
moisture for storage and runoff , and those times when evaporation and transpira
tion take the lion's share of incoming precipitation .
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1.50 1.50 2.40
2.30 2.50 4.00
4.30 3.40 5.20
6.00 3.70 6.20

0.00
.20
.80

JAN. FEB . MAR .

SIKESTON , MISSOURI

JAN. FEB .

.20 0.00

.20 .10

.40 .50
.60 .80

1.10 1.30
1.80 1.90
2.70 2.60

.1040 1,70 -2.50 -5.95 -7,05 -6.60 -4.30 -1.45 -.20 .45

.40 -.10 -.60 -1.85 -5.35 -6,60 -5.85 -3.90 -1.00 .05 .70

.90 1.20 .60 -0.70 -3.60 -5.30 -4.30 -2.80 -.10 .65 1.10
1.40 1.90 1.50 .60 -1.00 -3.75 -2.90 -1.10 .90 1.60 1.601.80

2.80 2.40 2.60 2.80 2.40 2.00 -2.40 0.00 1.50 1.50 2.80 2.35
4.20 4.20 5.50 5.10 3.50 4.50 -40 1.85 3.10 3.60 4.05 4.00
6.10 4.90 6.90 6.30 5.105.10 6.00 .10 3.00 3.85 5.50 4.60 4.75

SEP . OCT . NOV .

-.60 -3.70 -5.80 -6.10 -6.10 -4.10 -1.90 -.30 .50
-.70 -2.90 -5.40 -5.60 -5.40 -3.60 -1.60 .30 .80

.20 -2.10 -3.80 -4.50 -4.60 -2.00 -.60 1.20 1.40
1.40 -.60 -2.60 -3.50 -3.30 -1.20 .40 1.70 1.90
3.20 1.70 -.50 -1.60 -1.80 0.00
4.80 4.80 1.90 1.70 1.70 1.80

1.80 2.80 2.70
3.10 3.80 4.00

5.60 6.50 2.50 2.30 2.70 3.20 4.00 4.40 4.60

SPRINGFIELD , MISSOURI
(1921-1956)

APR . MAY JUNE JULY AUG . SEP. OCT .

DEC.

OCT . NOV . DEC .

(Continued next page )

TARKIO , MISSOURI
(1921-1956)

MAR . APR . MAY JUNE JULY AUG . SEP . OCT . NOV . DEC .

-.30 -1.30 -2.30 -3.70 -5.80 -4.20 -3.40 -2.10 -.40 -.60
0.00 -.90 -2.00 -2.90 -4.70 -3.70 -2.90 -1.50 -.20 -.50
.60.10 -1.20 -2.00 -3.70 -2.50 -1.70 .50 .20 0.00

1.20 1.10 .20 .70 -2.80 -1.50 -.30 .40 .90 .80
2.40 2.10 1.40 2.60.90 .90 1.30 1.20 2.30 1.30
3.10 3.60 3.40 5.20 .30 3.00 4.20 2.60 4.30 1.90

4.60 5.90 3.90 3.60 5.20 4.00 4.80 2.203.60 3.80 4.60



GUM.

HONORE di

5
10
25
50
75
90
95

CUMULATIVE FREQUENCY DISTRIBUTION ( Continued)
(P-PE ) THORNETHWAITE'S METHOD

.10

.30

.90
1.40
1.80
3.90
4.40

JAN: FEB . MAR. APR.

HANNIBAL , MISSOURI

(1921-1956)

MAY JUNE JULY AUG . SEP . OCT. NOV. DEC.

.65 1.20

.40 -.10 -70 -2.90 -4.80 -6.10 -4.85 -3.80 -1.70 .50
.10.50 .40.50 -2.50 -4.30 -5,40 -4.15 -3.20 -1.20

.70 1.30 20 -1.60 -2.90 4.80 3.45 -2.15 -.30
1.30 2.00 1.30 -301.30 -30 -.70 -3.40 -2.35 -.80 .30 1.30 1.60
1.80 3.50 2.30 2.00 1.30 -2.20 -.75 1.50 1.85 2.50 2.05
2.40 4.80 3.70 2.90 3,00 -10 1.60 4.00 3.30 3.65 3.40

4.653.40 5.60 4.40 4.70 5.90 1.90 3.65 6.80 3.75 3.95

2.00

.15
45



0
1929 1.81
1930
1931

YEAR JAN. FEB.
1921 .72 -.18
1922 .76 1.47
1923 .12 .18
1924 .24 1.26
1925 .44 .86
1926 .96 .75 -.42 -.73

3.63 -1.611927 .24 1.20
1928 2.88 1.92 -1.01-.15

1.28 .95 3.98 2.18
.10 .57 -.01 1,21
.35 1.52 1.52 -.72 .62

.84 -2.35.53 .71
-.70 .36 -2.67 -3.63 1.23 .74

-3.68 M -4.77 3.88
1.14

-1.40 -1.99
6.36
1.16

-2.72 -2.96
-2.51 M 3.64
4.52 M -3.10

M
4.26 -3.56 -2.73

.97 4.67 -1.66 -1.06 1.10 -1.52 -2.74
1.80 -1.95 1.50 -5.08 -1.81 -3.65

-.58 2.80 -2.95
-4.32 -3.92

-.68
-.79 -2.70 -.72 2.28
1.88 2.39
4.43 5.08 -4.31 .20 .81

.99

6.03 10.25
.90

4.75 -2.78 -1.82 -.99 M
-1.61 -3.69
2.33 -2.77

.15
7.51 -2.88 M -3.16

-1.66 1.37.34
.77

-2.83 -2.58 3.82
1945
1946
1947
1948

.71

.17
1932 1.30
1933 .15 .30 2.67
1934 .96 .80
1935 1.18 .86

1949
1950

.34

.95

.29

.27
3.51
.62

1936 2.39
1937 2.64 .62 1.39
1938 .39 .79 .91
1939 .89 1.13 2.79
1940 .96
1941 1.43

1.44 2.90
.72

1942 1.17 2.29
1943 .50 .61
1944 M

1942
1943

1.01

34
•25
.01

977°

YEAR JAN.
1921
1922

1.66
1.50
.82
M

1.65
-.06

.11
1.47
•65

MAR.

.99
2.45

.91
1.19
1.86

.05
1.97
2:32 1.33
3.18

.56
4.28

TARKIO , MISSOURI

P-PE ( Thornethwaite's Method )

1.46
MAY JUNE JULY AUG, SEP .
1.29 M -3.12 -2.56 1,65

1.54 -.73 -3.52 ..35 -2.24 -.29
-1.44 - .05 ,10-.46

-.59 -1.04 5.30 .09 -1,98 -91
.67 -1.72 1.76 -2.79 -5.78 -$91

1.33 -3.18 -1.62 9.98

M
2,51
5.85

.45
3.80
1.54

.15
.43.70

-.85 1.76
3.96

APR .

.57
1951 M 3.31
1952 .33 2.85 3.10
1953 .89 1.94
1954 .71 .66
1955 1.70 2.96 .29
1956 .53 .64 -.20

1,27
1.88 2.08

2.29
.46

.73 -.81

.30
3.52

-5,96
-2,1l
3.05

.69
-.76 .06 1.55

3.38
.03

2.96
-3.09
-.80 -.25

1.24 5.18 -3.45

OCT . NOV . DEC.
2.17 -.26

.44 3,85

.24 5.19
..02

.75 -6.08 -1.42 -1.01
1.82-3.94 -1.30

-3.03 .60 -1.06

.35
.76 4.94

-.92
-.76
M M

2.78 3.23
-1.75 .53
2.86 .85

.48 -1.47 -1.54 -3.17 -3.31 -1.25
-2.63 -1.52 1.33

.14
2.06 3.70 -.88

6.31
.98 -1.20

-.34
2.72 -.74
2.23 -.72

.75 3.03 -1.97 3.68 -2.21 -1.51
.75 .21 -3.50 -3.77 -1.62 -1.88 -1.98

1.49 2.78 -.53 1.47M 2.55 -3.28
1.54 -2.57 1.73 M -4.32 -1.15 -.38

-1.07-.63 -1.36 -1.56 -1.68 -2.18

HANNIBAL , MISSOURI
P-PE ( Thornethwaite's Method )

SEP.

.19 -1.41
.62

-.99
1.41

.68

.65

OCT .

.09
1.71
-.30
4.19
1.60

-.29
.56

-.33
1.09 0
1.92 4.15 .46
2.45 2.83 .35
-.43 . -.16 1.40

43 .39 .98
2.23 .54
.46 •35

1.11
2.51
2.38
M

1.84
1.04

.01
-.44

2.58
4.76
1.36

2.78
.41
.59
.16

FEB . MAR . APR. MAY JUNE JULY AUG .

1.35 .11 1.89 2.44 -2.79 -2.58 -5.17 .35
1.56 1.15 5.53 3.40

3.76

1923 .55 .53
1.35

-1.90-1.90 -4.80 -3.54 -3.31 -.51
-1.47 -.21 -5.48 1.90

1.26 -3.12 -3.08 -.89
-2.04 -2.04 -.58 2.09

.05 .97
1924 1.10 1.26

3.96 .63
2.33 -.23
1.44 -.68 -.43

1926 1.44 2.14 2.94 2.84 -1.71

.31
1925 .39 2.37 3.05

1.14 2.77
1927 1.56 2.44 2.01
1928 .41 1.86

.26 -4.35 .69 9.49
1.17 5.98 2.03 2.73 .21 -3.29 -1.68 -1.44

.80 -3.49 -4.61 1.39
-.12 0 -3.86 -.20

1.78 5.03 -6.14 -4.40 2.65

.16 1.51 2.77
1929 3.33 .84 3.97

1.12 -.63
1.62 1.70 .78

1930 3.45 .45 -.90 2.22
1931 .14 .21 2.56
1932 .061.40 .80 1.52
1933 1.56 .44 3.48

.43
-.58 -.90

1.23

1938 4.09

2.14 -38 -4.27 -2.59 -.50
-2.47 1.10 -3.07 4.81 -1.31

.29 3.13 -4.94 -5.30 -3.05 -2.37
1934 .79 .90 1.69 -.53 -2.93 -2.74 -4.26-4.26 -3.19 4.343.05 -.44
1935 1.73 1.93 2.02 1.44 7.96 1.77 -.60 -3.45 -.84 .44 3.65
1936 1.18 1.95 -.18 -.40 -2.68 -4.72 -3.30 -3.37 2.96 O
1937 4.30 .59 .47 2.02 -.63 -3.43 2.77 -4.68 -2.72 -.74 .75

1.66 1.43 1.99 2.14 -1.30 -3.32 -1.18 -2.96 -1.97 3.58
1939 1.82 1.96 2.81 2.91 -.64 2.03 -3.74 4.20 -4.03 -.51 .98

1.80 -1.84 -2.02 -6.15 -.33 -3.56 .56
1.50 -3.02 -2.84 -2.05 -1.21 6.31
1.75 2.86 1.64
.27 5.90 -2.85

6.69 -.47 -4.33
.33 6.42

.67 1.74 .40 2.10 -1.97

.14 2.61 4.12 1.34 8.41
3.961.38 2.12 -.17 .49 -.11

1940 1.70 .68 1.86 1.76
1941 4.15 .68 7.26 1.14

.26 1.45 3.85

.67 .73 1.15
1944 .62 1.97 4.50
1945 1.43 1.23 4.73 3.50
1946 2.48
1947 1.26
1948

-1.08 -2.71 -.87 -.77
-2.41 -1.88 -.13 2.22
-4.95 1.27 0
-5.18 -3.84 7.47
-4.09 2.56 -1.99
-5.08 -3.63 -2.02

.19 -1.41 -2.24

.92

.92
M

.18
-.91 2.44

.93

.30
1.08
1.19
2.09

.39

.62
1.40
5.31

.86

.64

NOV .

.59
2.18

.83

.04
1.85

.I?
.30
,44

2.16
...46

.83
3.38

-.30 .50
3.85 3.46

.87

.86

.90

.52

.65

.37

.20
1.85
1.22
1.10

.02
1.83
1.16

.59

.11

.62
1.17
1.05

.39

.27
M

DEC .
1.40

.38
1.99
3.36
1.54
1.07
2.05
1.82
.6€

.43
2,08
4.70
1.46
1.19

.91
2.03
2.00
2.50
1.27
1.78
1.41
4.74
1.65
1.52
1.67
1.28

1.23 2.43
1,281.09



EAR JAN .
S

Į1949 5.37 ¹1,60
1950
1951
1952

2,12
274 1.84 1.26
1.53 5.08

1923
1924
1925
1926

3.91
.73 1.82

YEAR JAN.
1921 .87
1922 .74

1.81

FEB . MAR .

1953 1.03 .97
1954 1.02 .91
1955 1.76 2.85
1956 .31 .80 -.17

1.15
.50

1.59
1927 3.66
1928 1.81

FEB .

1.04
1.75
1.44
1.45

.68
1.39
1.50
1.12
1.86
2.26

.13
2.23

.881929 2.11
1930 5.70 1.75

1.411931 .20
1932 2.23 1.23
1933 1.71 .86
1934 1.52
1935 2.69
1936 1.32 1.97
1937 5.21 1.45
1938 1.28 3.11
1939
1940
1941
1942

1,26
1.04

3.23
3.77

1.90
1.33

.06

MAR .

FEB .

47 4.06
1.04 1.45

APR. MAY . JULY AUG .
-3.94443 -2.964.56 4.80 1.01.13

4.07 5.15 -3.15
-.67

-5.40 -3.16 -4.29 -1.97
.39 -.09

-.68
3.85 1.38 2.46 -1.33 -4.09 2.15
2.92 -.35 1.543.47 1.58 -1.36 -1.95 -1.06

-.11 -1.81 -1,41 -3.84 -3.15 1.64-.45
3.43

4.22 5.72 -2.19 -1.82
1.50

3.16 -2.58 -3.31 -5.47 -4.30
-2.53 -2.10

.82
2.91 -2.08 -1.85

-.71

-1.65 -.88 -1.66
4.74

3.05
-1.43
-3.03 -6.32 -6.08
-4.56 -2.25 -2.21 .67

2.92 -1.53

56

.412.03 1.11
1.05 .98 -2.03 -3.60 --.88

4.62 -6.88 -1.42 -5.16 -2.484.26 1.98
2.67.32 -4.25 -4.02 -5.98 -3.12
-.66-.46 -3.18 -4.12.98 4.35
1.40 .791.28 -3.94 -2.93 -6,65 -6.57

5.55 .57 1.89 -4.30 -4.65 -4.04 -.04
1.17 2.29 -.92 -2.45 -5.44 -3.49 -1.63
4.29 -1.72 -2.52 -3.85
2.08 -1,93 -3.10

-3.48
1.58

1.30
7.98

3.78 3.15 2.38
1.93

4.58 -3.98 -1.69
1.33 1.32 -5.10 -1.79 -4.51 -1.36
2.28 . .61 .19 1.92 -2.74
1.47 2.47 1.07 -.28

-.80-4.37 -3.82
2.00 -1.97 -1.69

.16 -4.91 -4.60 -.961943 .74 .87 2.74 .01
1944 .10 2.52 2.08 7.17
1945 1.02 3.44 6.65 3.32
1946 1.49 2.81 1.09 .25

.41 2.01
1.44 4.70

1947 2.03
1948 .94
1949 7.43 2.43 1.89

3.141950 7.92
1951 2.18 5.76
1952
1953
1954
1955

APR . MAY JUNE JULY AUG .
2,83 5.11 -3.92-.38 -21

-.62 -1.77 -2.14 -2.472.72 -1.73 -2.70

SEP . OCT .
1,82 3.16

.72 -3.29 -2.11 .62 .36 2.05
1.29 -44 2.40

58

.42-.68
1.18 -3.10 -3.53 -2.05 -1.49

-1.24 -4.28 -4.63 -4.67 -1.80
-.12 -3 : 88-3.88 -2.410

-.35 -.03
.6902 -3.06 2.43

3.842.82 1.79 -5.79 -3.45 -1.65
1.11 -1.53 -2.59 -2.58 -2.22 -3.78 -1.80

.12

.27

2.55
5.13

.62

HANNIBAL, MISSOURI ( Cont'd)

-2

.49
3.63
6.74
1.50
4.19 6.94

.34 -1.32 -2.28

ST . LOUIS , MISSOURI

P-PE (Thornethwaite's Method )

.57
1.513.03

1956 .73 3.34 .59

JUNE SEP .

COLUMBIA , MISSOURI

P-PE (Thornethwaite's Method )

OCT .

SEP .

1.36
6.76
-.50 -5.06 -2.34 -3.39
1.36 2.78
2.38 -2.79

4.23 -.96
-.41 -1.73

4.20
-.77 -1.97

6.24-4.32 -1.42
-4.47 15.48 -2.25
-4.56 -5.87 -1.58

-.26 1.64 -5.19 -1.76
4.64 -3.94 1.74-.91 -1.59 -3.75

3.07 2.73 2.89-26 -1.58 -3.83
.41 -2.25 1.20 -2.24 -3.32

1.77 -2.34 -5.27 -3.24 -2.85 -3.16
2.06 -.75 -5.11 -5.72 -5.42 -3.91

.23 -.30 -3.79 -4.64 -2.33 -.04
-.13 -2.37 -2.33 -.59-.83 -4.33
1.38 .47 -3.57 2.25 -4.03 -2.88 -2.16

2.13 .38
3.23
3.16 .32

1.64
2.23

YEAR JAN . MAR . APR .
1,3? " .05

JULY AUG .MAY JUNE

1.79 .303.81 .09 -2.39 -4.05
7.69 7.96 .37 -3.65 -2.31 -2.23

1.14 -2.44 -1.61
1921
1922 1.53 1.16
1923 1.14 1.00 3.25 2.33 -1.42
1924 1.22 1.95 1.57 2.50 2.79 .65-.77
1925 .82 1.58 1.541.21 3.12 -4.09.37
1926 1.43 3.74 -1.29 -1.82 -2.001.78 2.19

1.67
-.33 .34
-.41 6.28

1927 1.75 .24 6.72
1928 .91 1.93
1929 2.09
1930

1.48 -1.53 .55 -1.633.152.90
2.43 2.21 .30-.24 1.32 -2.18 10.76

2.61 -4.76 -5.13 -.423.381.03 2.87 8.79
---.584.41 1.23 .42 -11 -.80-.80 -1.93 -6.54 -3.81

3.562.79 2.71 -.59 3.35 -4.95 -4.46
.72 -3.25.96 .32 -2.35

1931 1.98.15
1932 1.66 .51 68 -1.37

3.02

NOV .

1.87
2.19 4.80
-.18

4.93
.15
.22

--73
.85

1.27
1.05

.03 1.04

.41

.44 -1.49
---.89

NOV .

3.29
2.43 1.75
1.12 1.01

3.74
1.53
1.14

-.30 1.70
2.55
1.74
-.04
3.28
1.83

.77
3.63
2.41

.58
-1.27

OCT.

.92
3.542.22

.51

.45
1.05
6.77
2.07

.40 1.67
-.60
2.87

2.73
2.36
3.54

3.10
1.98
-.02

.64
1.91
1.97

NOV .
.75

1.48
.66
.74

DEC .

2:665 3:53
.40 4.05

4.92 1.00
.76 1.49
.54 2.59
.55 1.01

5.32
.30

1.37
1.69
1.02
1.55

.23
M

LA

{

DEC.
2.66
4,82
2.78
4.63
1.43
1.12
2.31
1.99
2.87

.77
2.72
2.30
1.44
1.92
1.11
1.85
3.5
1.9:
1.20
2.95

.81

1:85
1.5:
1.6
2.62
2.13
1.78
3.41
.7!

2.3)
1.6

.2:
2.1

3.6!

DEC.
5.87 .29

-.81-.22
-.65 1.16
2.08 -.36

3.65 2.70
1.87 2.08 1.60

1.94
2.09

.78

.42

1.28
1.32
2.21
4.76
1.88

2.00
4.81



FEB .CAR JAN . APR . MAY

933 1.40 .97 .14
734 .80 1.06

JUNE JULY AUG . SEP . OCT .
-4.02 -5.68 -2.48 -.66 1.12
-3.22 -7.41 -1.52 5.04 .08
1.08 -2.95 -5.54 -1.00

-5.54 -7.11 -6.00 5.88

3.41
935 1.74 .65 1.54 1.84

-.25 3.43
-.95 -3.10

.96 5.19
1.06 -1.21 -1.72

.66 1.71 1.83 .60
2.14 3.93 2.55 3.41

6.28
936 .93 1.40 .16 1008
937 4.03 -1.40 -3.62 -4.57 -2.01 -.25 1.94
938 3.34

2.45 1.73 2.68
2.06

941 1.71
942 .38 3.62
743 .88
944 .34
945 .94 2.44 4.42 4.26
946 2.40 1.78 .38 .33 3.24 4.26
947

3.29 -4.34 -4.78 -2.69 -2.39 3.81
739 1.36 .65 -2.44 -4.56 3.37 -4.13 -1.16 3.44
740 1.62 1.05 1.26 1.19 -.07 .54 -4.44 1.12 3.49 -.19

2.78 .31 .12 1.36 .70 -1.15 -1.62 -2.93 2.17 10.91
1.71 -.13 1.21 1.86 -1.92 -1.61 .97 -.65
1.40 .11 9.86 2.31.33 -4.89 1.56 1.96
3.36 7.91 -.48 -5.27 -4.17 3.09 1.90 -1.13

2.85 4.96 -4.95 -3.01 9.53 -.33
3.10 -3.23 -2.00 .61 -2.24
-.05 1.90 -3.67 -6.19 -1.04

.08 1.39 .10 -1.07 -1.53
1.80 .17 .21 -3.04 3.46 3.00 -.43
1.33 -.25 -2.27 1.21 -2.03 -1.16 .86
-.85 2.70 -.66 .66 1.72
-.37 -2.25 -5.21 1.74 -1.66 -1.39

-1.11 -5.63 -3.82 -2.94 -1.46 -.15
2.22 -3.58 -7.60 .42 -2.39 2.73

.20 .082.43 -4.27 -1.21 3.40

.94 -3.62 .65 -3.56 -3.46 -1.13

.86 .23 3.73 4.48 -.03 1.25
948 1.15 2.01 3.15 -2.02 1.34 3.48

1.24 1.68
3.61

951
952

.53
2.61

MAR .
2.54
2.55

949 6.29 1.85 1.42 .73
950 2.08 1.28 1.29 2.09

2.30 4.05 3.66
2.94.76 1.79

953 1.29 1.25 2.77
954 1.01

-3

COLUMBIA , MISSOURI (Cont'd)

955 1.95
956 .42 1.18 -.22

1.55.70

1.76 .71
.303.15

.79
.76

1.37
2.07
-181

55

SPRINGFIELD , MISSOURI
P-PE (Thornethwaite's Method)

NOV .

.75

.97

2.55
1.09
1.07
-.46

DEC .
1.75
1.19

.97
2.18
1.78
3.09

.90
2.65
1.49
4.51
2.17
1.58
1.44
1.13
1.70
1.27
3.29

.20
1.49
1.49

-.37 .90
-.18 1.43

.12 .19
-.04 2.84

APR . MAY SEP . OCT . NOV .
.30 1.62 1.66

1.91
.17 3.07 2.60 2.33

1.04 -2.01 4.21
925 1.55
926 2.18
927 3.47
928 .62
929 2.53

EAR JAN . FEB. MAR . JUNE JULY AUG .
921 -1.09 -.42 5,65 2.45 .21 3.48 -6.78 1,88 →.64
922 1.38 1.85 -5.56 2.56 -.48 -5.49 -.25 -3.56 -3.47 -.96 3.20
923 3.13 1.27 1.97 1.38 1.04 ..53 -4.12 -5.02
924 1.50 1,10 2.41 .84 3.23 2,43 .31 1.12 .87

-.07 -.27 -.59 -2.32 -2.92 -4.16 2.76 1.67 1.51 .88
.85 2.15 -.32 .27 -1.07 -5.87 .50 4.36 2.04 2.63 1.89
.29 6.41 7.44 2.25 1.16 .70 3.94 -2.46 1.66 4.57 1.87
.86 1.51 5.02 .03 7.96 -3.68 2.10 -3.40 -.87 1.38 2.44

1.55 1.63 1.56 6.55 -.26 -5.63 -2.51 -1.24 3.45 .70 1.38
` .93 .04 -1.73 .32 -1.21 -6.91 -3.34 -.97 1.10 1.27
2.66 2.13 1.55 .38 -5.65 -3.15

.92 -1.00
4.57 2.71
1.56 -2.68

.26 3.74

.77 -2.38

930 5.27 1.17
931 .39 1.03
932 3.49 -.06 2.20 4.76
933 2.14 .99 1.63
934 1.18 1.38 2.31
935 2.36
936 2.34

-.20 1.29 2.38
. 938

939 2.36 3.91
940 .89 1.24
941 2.72 .93
942 1.52 2.12 5.72

5.06 -4.03 -.14 2.61
4.07 -3.21 -2.62 -3.18 2.87 2.80

-3.54 -2.77 -1.08 1.99 1.18 .31
-4.57 -7.28 -3.66 3.17 1.41 4.63

.73 7.71 6.47 -5.61 -2.01 -1.42 1.74 1.96
.17 1.01 -.47 -3.91 -7.06 -6.64 2.79 3.13 .84

937 6.94 1.08 1.31 3.24 1,01 3.82 -2.69 -4.94 -1.22
3.11 4.10 1.10 1.20 2.67 .23 -4.75 -6.13 -2.65 -.12 4.40 1.12

.69 1.95 2.27 -2.03 -4.01 -1.88 -4.25 -.34 2.10 1.40
1.79 2.99 1.35 -3.20 -2.97 -.54 -1.68 -.84 2.50 2.34

.56 4.88 -2.52 -1.89 -3.52 -2.66 3.30 6.15 1.70 2.22

.07 2.59 -1.03 .49 -3.83 -2.66 .76 1.39 3.46
.07 .62 2.75 1.85 12.60 -1.31 -4.75 -4.35 2.33
.74 2.93 2.81 2.06 -1.74 -4.11 -.72 .80 -1.58 1.03

945 .88 4.15 7.12 9.94 1.12 2.60 -4.57 -3.99 5.65 -.29
946 2.85 2.84 -1.07 1.27 3.2 -3.85 -5.32 .82 -2.54 -1.49 7.17 2.66
947 .28 .35 2,41 5.30 .89 1.62 -.59 -6.54 .51 -.01 1.28 1.41
948 .44 1.77 3.30 -1.38 –.22 5.34 -1.42 -3.99 -1.49 .53
749 4.15 2.30 1.85 -.11 1.01 1.94 -2.98 -3.37 2.43 6.02
950 6.53 1.83 1.63 1.43 2.68 -1.73 -3.62 1.03 -1.49 -T:54
951 2.36 5.10 2.46 .82 -.58 3.82 -.30 -2.29 1.45 2.41

3.15 2,80 1.01 -1.50 -6.93 -5.00 1.10 -3.94 -1.21
.32 -5.95 -7.05 -5.62 -4.09 -.24

2.95 -5.39 -5.33 -3.42 -.87 4.50 .18
1.17 -1.01 -3.36 -5.99 -2.15 .10 -.15
1.62 -1.60 -2.09 -4.81 -3.71 .74 1.60

943 1.85 -.06 2.63
344 .91

.51

2.17 1.75
.07 4.10
.21 .13

4.09 1.09
2.72 1.50952 .77

1.43 1.09953 .12 1.17
5.12754 1.57

2.89 4.18
.80 .95 .98

.40 5.17 1.71 -2.26
1.65 -.31 .06

955 .14
756 1.00 2.50

DEC .

.55
1.51
.62



MAR .
M."

.47 4.78 11.27
2.21 M 4.89

1.82
2.23 -1.83
3.75 .94

P-PE (Thornethwaite's Method)

(EAR JAN . FEB .
1926 M M. 3.03
1927 9.89 3.03
1928 2.09 2.95
1929 6.73 4.58 1.94 4.06

APR . MAY JUNE JULY AUG .
1.82 -2.87 -3.21 1.91

9.21 4.59 -2.09 -2.35 5.24
M 12.67 -4.29 -1.30 .14
4.98 -1.55 -3.22 -1.72 2.40

5.68 -.57
.26 -2.49 -.34 -2.37 -3.58

-3.06 -2.52 -4.45 -3.84
3,64 -4.60

.36 -3.43 -4.07

-1.51 -4.49 -7.30 2.20
2.86
7.34

1930 10.91 1.84
1931 1.35 4.11
1932 6.84 4.42 3.97 0
L933 3.55 3.85 5.73
1934 1.19 1.11 3.44

4.56 1.37 12.87

3.01 .57 -1.96 .45 2.30
-6.11 -2.02 8.87 3.49

1.61 1.891935
1936 1.19 2.31 1.13 3.44.74
1937 14.28 1.24

1.86 2.02
1.35

1938 4.18 3.17 7.59
1.54 3.24

1.61

1.97 3.07 3.09 -4.65 -4.20 -2.02
2.54 -1.45 -4.89 -2.83 -6.56
2.54 .93 -.39 -4.67 -5.81 2.33 3.36
-.73 -1.16 -1.62 .26 -5.96 -3.30 -1.42 3.84

-.91 -2.81 -3.82 -2.22 -3.40 .14 1.30
-.53 -1.36 -2.31 -2.87 -2.29 -2.15 4.93

-1.88 -3.64 -4.53 -.86 -2.94
-3.04

L939 5.06 8.51 3.93 4.61 1.93
2.82 3.491940 2.65 6.71

1941 2.86 -.16 4.65 2.23 4.55
1942 4.01 3.44 .18 4.60
1943 .04 4.35 -.59 .67
1944 .96 4.78 2.25
1945 7.65 .12 3.97
1946 .14

-.73 -1.99 -6.96 .74
1.56 1.08 -5.68 -4.02 2.57

-1.94 -3.22 -5.42 -1.81 -1.99 -1.99
3.41 11.14 -3.29 -1.96 1.94
8.31 -4.90 -2.28 -1.84 -.75
1.39 -1.08 -3.37 -5.72 -.20 1.25 5.07

-1.78 -1.56 -2.03 -4.89 .66 -.53 7.06
-.10 -4.34 -2.65 -1.27 5.60

-3.23 -1.43 -1.68 .30 .03 3.82

.07 5.29
.35

2.60
4.49

5.19 -.56
2.03

1948 3.88 3.48
-.17

1951 6.03 5.61 2.53 2.08 9.49
.701952 4.65 3.99 5.96

1953 4.22 1.65 5.20

1949 12.35 5.03 6.25 -1.08 -1.42
1950 15.39 8.39 6.27 3.44 2.18

-3.58
-.22

2.65 -1.71
1.94 2.59 -.72 2.08 -.69 -7.34 -1.50 -2.36 1.44

.36 2.84 4.68 2.89 1.52 -.95 -3.97 -4.15 -2.67 1.11
3.39 6.93 1.68 2.22 .45 -1.16 -4.05 -4.18 -.47

6.69 -3.74 -4.44 1.72 -.46
-5.72 -4.59 -4.39 -.53 -.33 2.10
-5.43 -3.38 -5.38 -3.96 -.17 .37

1954 4.56 -.02
1955
1956 -.96

.59
3.86

.76
4.71

2.43 5.72
5.33 5.64

1947 2.66

5.48
-1.32

-4

2.09
1.82
7.12
6.00

SIKESTON , MISSOURI

SEP . OCT . NOV . DEC .
6.66 -2.31 1.05

-.95
3.48
-.90
-.02
-.78
1.23

.92
1.16
1.18

7.29
6.28
1.80

NOTE : 1921 through 1926 data are missing , for Sikeston , Missouri

4.39
5.04
-.77
3.87
1.58
4.05
1.02

1.19
2.29

2:51
3.10
5.37
2.05
2.75
2.28
4.08
5.57
2.39
6.21
-.23
3.23
6.80

.66
MV
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McQuigg , James D. "Forecasting Corn Yields . " Ms , nd
Antecedent

This is an experiment in using "API " or Xatidipated Precipn
Index , to see if correlated with corn yields . 3 Ia cties .

Took corn yield data 1895-1951 . Abstracted secular trend .
Also broke into hybrid and non -hybrid periods .

Current method of detecting drought areas is with weekly ,
3-weekly , or monthly cumulative precipn charts . McQuigg suggests
API is better tool for this .

His correlations show good relations between API and corn yéélds .

"Phenology . " Contraction from Phenomenology. Science of relations
between weather or climate and periodic biological activity such as
plant fruiting , bird migrations , etc. ad infinitum .

McQuigg's correlations based on arbitrary periods , e.g. mid -Mayto mid -August . Using phenological data ( i.e. critical periods in life
of plants ) would help. 551.46 Eng 1958 Echn,L6559 .

What is the Antecedent Precipitation Index ? Is described in
Linsley , Kohler , and Paulhus , APPLIED HYDROLOGY . It has been re
produced in tabular form by the Hydrologic Services Division . ( of what ?)
Neither Meinzer nor ASCE Hydrology books describe API .

Hychw .for Enges.als het.

Consult Linsley , Kohler , and Paulhus . This API may be what I
seek for an index to clustering of deficits . Because Kohler suggested
to Mcquigg that he use the minimum API each year , and M Quigg found that
this minimum showed good correlation with corn yields .

One stat method is to take deviations from secular trend , to abstract
from other effects of time ; also could plot points on any other kind of
scale , and take just deviations . McQuigg did this , with time . Now he
also pulls another good stunt , the inverse of the first . He plots
yields with API , then shows that years of yields lower than API trend
are years of temperature extremes ; and years of higher yields are
years of normal temperatures .

In other words , having segregated out your af errant data
you can proceed to examine them , find reasons why they err . System
and sifting , over and over , until you know something .
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Drought and Water Surplus in Agricultural Soils of the
Lower Mississippi Valley Area
By C. H. M. VAN BAVEL , Soil and Water Conservation Research Division ,

Agricultural Research Service

Natural 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 section 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 control , adequate fertili
zation , and erosion control have re
moved many previous barriers to
sustained high yields . This has
made soil moisture in many cases
a controlling factor in crop pro
duction.

Recent droughts and competition
for water by agriculture , 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
growing number of irrigation
farms. Consequently, construction
of farm ponds and purchase 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 . Occur
rence of these undesirable condi-.
tions varies with geographical lo
cation , soil properties, cropping
systems , 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 value. 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.
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 .

The

Until recently, such information
as described above has not been
available to the agronomist , agri
cultural engineer , or economist .

Currently , an effort is being made
1
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to provide estimates of soil -mois
ture conditions in the eastern
United States . Van Bavel and as
sociates have published reports for
Virginia , North Carolina , South
Carolina , and Georgia (16, 17 , 15 ,
14) , and work is underway for
Alabama and for the Minnesota
Dakotas region . A similar survey
is being made by the Tennessee
Valley Authority for its area.
Studies are also being made in the
Northeastern States by a regional
group .

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

This report is concerned with the
Lower Mississippi Valley area , that
is, from the confluence of the Ohio
and Mississippi Rivers southward.
This important agricultural area
comprises small segments of Mis
souri , Kentucky , and Tennessee ,
and major parts of Mississippi,
Louisiana , and Arkansas. The lat
ter three States were studied in
their entirety, even though they are
in part outside the Mississippi Val
ley area.

The work leading toward this
report is a cooperative effort of the
Agricultural Research Service of
the U.S. Department of Agricul
ture , and the North Carolina Agri
cultural Experiment Station . Ma
chine calculations and tabulations
were performed under contract by
the National Weather Records
Center, U.S. Weather Bureau ,
Asheville , N.C.

PURPOSE AND SCOPE OF
THE REPORT

Daily soil-water balances were
computed for 25 years of record
and for 81 locations in the Lower
Mississippi Valley area . These bal
ances were based on recorded
amounts of daily precipitation and
on estimated values of daily evapo
ration from a vegetated land sur
face . Furthermore, the soil was as

' Italic numbers in parentheses refer
to Literature Cited , p . 12 .

sumed capable of retaining certain
maximum amounts of water avail
able to plants. These amounts
ranged from 1 to 5 inches.

From the computations it was
determined : ( 1 ) On how many
days in each month of record the
available supply of soil moisture
was exhausted ; (2 ) how much
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,
also at given odds ; and (4) the
probability for the monthly water
excess to be greater than a given
value for each season of the year.

The above data are presented
partly as graphs and charts and
partly in the form of tables. For
this purpose the entire area of
study was broken up into a num
ber 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 probability
for occurrence of deficits and ex
cesses of soil moisture of given se
verity. In cases of deficits, the
required amounts of irrigation wa
ter have also been estimated.

The data thus serve a several
fold purpose. One may ascertain
the severity of drought incidence
in a location for certain soil con
ditions. The recurrence value of
a drought as it happened may be
determined and related to the plant
response in an irrigation or fertil
izer trial. The demand for irri
gation water may be anticipated
for long-range planning or for the
design of individual water-supply
systems.

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

a series of reports describing the
occurrence of agricultural drought
in the southeastern part of the
United States. A world survey of
soil-moisture reserves has been pub
lished by Van Hylckama (18).
Other studies are in progress.

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

PROCEDURE

The idea of using daily soil
water balances, based on estimates
of evapotranspiration , for charac
terizing soil-moisture conditions is
by now an established principle.

Since it was suggested by Van
Bavel (12) and by Allred and Chen
(1) in 1953 , similar procedures
have been advocated by Krimgold
(5) , Baver (2 ) , Mather (6) , and
McCloud (7) . Although the meth
ods suggested or used by these in
vestigators vary considerably , the
common objective is to obtain a
reliable estimate of prevailing soil
moisture conditions for large areas
in spite of the absence of direct
observations of soil -moisture con
tent for almost all areas and con
ditions.

Basic to this development has
been the now generally accepted
theory by soil physicists , climatolo
gists , and others that when soil
moisture is not limiting , the return
of water to the atmosphere by any
plant cover is primarily determined
by physical and meteorological fac
tors and , therefore , is subject to
computation. The work of Thorn
thwaite (11) , Penman ( 8 , 9) ,
Blaney and Criddle (3) , and oth
ers has been instrumental in bring
ing this to the fore.

More recently, large-scale appli
cation of the foregoing ideas has
come about . Van Bavel and oth
ers (14, 15, 16 , 17 ) have published

Five steps make up the proce
dure for estimating soil-moisture
conditions from climatological
data. These are : (1 ) Procure
ment of rainfall data , ( 2 ) estima
tion of evapotranspiration , (3) es
timation of the moisture-storage
capacity of the soil , (4 ) computa
tion of the daily soil-moisture bal
ance, and (5) classification of the

These five stepsresulting data.
are described in detail .

Procurement of Rainfall Data

Fortunately, data on daily pre
cipitation are available for many
stations and for long periods. The
present study encompasses the
States of Mississippi , Arkansas,
Louisiana , 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 U.S. Weather Bureau
records for every day of every
year for the period 1930-54 or
1930-55, inclusive . (Previous stud
ies ( 12 ) showed that satisfactory
frequency distributions could be
developed based on a record of
about 25 years . ) The data were
entered on IBM punchcards , to
gether with any available data on
extreme values of daily tempera
ture. The cards are stored at the
National Weather Records Center ,
Asheville , N.C. , and are available
for use by others.

A few records do not have data
for all 25 or 26 years due to miss
ing observations in excess of an ar
bitrarily assumed limit of 10 in
any 1 year.
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In the first large study ( 17 ) -that
was made, a considerably denser
network of stations was employed .It became evident later that the
variation between stations did not
warrant such a large number of
stations, and in subsequent work
(14, 15 , and 16 ) a rule of about 25
stations per State was adopted .
This rule was also applied to the
present study.

Estimation of Evapotranspiration

Several methods 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 Penman 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 available 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 calcula
tion . This objection may be over
come at some loss of precision by
using a nomograph prepared by
Van Bavel (13) . 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.

U.S. DEPT . OF AGRICULTURE

Lower Mississippi Valley area * as
follows : Jackson and Vicksburg,
Miss.; New Orleans 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 U.S. Weather Bureau
records. Values for extraterres
trial radiation were computed from
Angot's values as shown by Brunt
(4). The latter values are also
available from the Smithsonian
Meteorological Tables ( 10) and for
the latitudes of the United States
in a report by Van Bavel (13) .

The results are shown in table 2.
To offset the paucity of data within
the area itself , similar calculations
were made for the following sta
tions in adjacent areas : Birming
ham , Montgomery , and Mobile,

Ala.; 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 location . These six

regions are shown in figure 1. Ta
ble 3 shows the rainfall stations in
each region. Table 4 gives the
values of average daily evapotran
spiration assigned to each region.

The values in table 4 were used
to compute the daily water bal
ance for each year of record.
Therefore , no accounting was made
for the fact that actual values of
evapotranspiration may vary from
day to day within a given month
or between months of different
years. This procedure was adopted
for the sake of practicality and is
believed not to cause appreciable
errors in the results . A more de
tailed discussion may be found in
an earlier report ( 17) .

It is of considerable interest to
compare the average monthly to

Average monthly values for tals of computed evapotranspira
maximum evapotranspiration were tion with average monthly totals
computed for six stations in the of precipitation , since 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 mentioned above.
the yearly 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 -storage capac
ity. The nature of the soil and 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
particular the amount and nature
of the clay) and by the depth of
the root system and the degree to
which it is ramified 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 clay and or
ganic matter, and again on the
depth of the root system .

Since any combination of the
above factors may occur and be of
practical interest within a given
geographical area , it would be most
unrealistic to compute water bal
ances for only one arbitrarily se
lected value of the storage capacity
of the soil . Therefore, soil-mois
ture-storage capacity is used as a
parameter by assigning to it a
range of values permitting inter
polation for any given case.

5

At the same time , the contro
versial issue as to what constitutes
plant-available water is avoided .

For the present study , the values
assumed for calculation purposes
were 1 , 2 , 3, 4 , and 5 inches. As
will be seen later , deficits and ex
cesses of soil moisture may still
occur in the Lower Mississippi Val
ley area even though the moisture
storage capacity of the soil is as
high as 5 inches . Actual instances
where the root zone can store as
much as 5 inches of water are not
too common . For example, it
would imply a root zone of 3 feet
in which 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 , 15, 16, 17) ,
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 storage capacity or
"basis" value . This excess amount
is canceled when the total is trans
ferred to the following day, in
dicating its eventual loss to the
vegetation by percolation beyond
the root zone. The excess amounts
are recorded separately and totaled
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by months , indicating for each
month of record the excess of sup
ply over demand.
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On other occasions the result of
the daily balance is zero or a negative amount. Negative amounts
are also canceled when the balance
for the following day is set up ,
indicating , of course , that plants
cannot transpire water from soilin which no water is available to
them . Incidence of zero or negative amounts marks the occurrence
of a "drought-day" and, again , the
total number of these drought -daysis recorded for each month of rec
ord .

The method of calculation used
is obviously a compromise of prac
ticality with accuracy . No account
is possible of surface runoff, and
the dependence of evapotranspiration on soil -moisture content is
more complicated than is assumed .
The errors that are implied by the
procedure are discussed in detail
in an earlier report ( 17) , and theconclusion is warranted that the
purpose of the calculation is not
jeopardized by the assumptionsmade.

The calculation as outlined was
carried out with IBM equipmentfor each of the five basis amounts .
The procedure involved the use of
a single punchcard for each day ,
on which the daily rainfall, the
pertinent value of evapotranspira
tion , and the results of the calcu
lation for the five soil-storage val
ues were all recorded.

Classification of the Data
Obtained

Tabulations were prepared fromthe punchcards of the monthly
moisture excess and the monthly to
tal of drought -days for each monthof record and for each station . An
nual totals of each characteristic
were also obtained .

From the machine tabulations ,
frequency distributions were com

puted of the total number of
drought - days during March
through November and the annual
value of excess moisture for each
of the 81 stations in the area.

These frequency curves were in
terpolated at probability levels of
1, 2 , 3 , and 5 out of 10 to yield the
minimum number of drought-daysfor each station for each of the 5
basis amounts . The data were then
plotted on maps, and lines of equal
drought incidence were drawn. An
identical procedure was followed in
respect to the annual totals of ex
cess precipitation , resulting 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 amount . However, these
were based on the aggregated data
of several stations . 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 totals are listed in table 5. The sec
tions are outlined in figure 4. A
set of frequency curves was pre
pared for each section , and these
were interpolated at probabilitiesof 1 , 2 , 3 , and 5 out of 10. The val
ues of the minimum number of
drought -days per month thus ob
tained were tabulated by section ,
by month , and by odds.

The

A similar procedure was fol
lowed with respect to the monthly
totals of surplus moisture.
stations were again subdivided
this time on the basis of precipi
tation pattern- into 18 sections.
These sections are shown in table
6 and figure 5. The monthly totals
were aggregated by sections and
also by seasons of the year , since
there appeared to be only small
differences between months of any
season. The frequency curves show,
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straight lines can be fitted to the
points without much difficulty . The
lines drawn are fitted by eye. Sep
arate lines are shown for each of
the five basis amounts and are so
designated.

therefore , 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 and the results tabulated.

Finally , a computation was made
of the deficits of precipitation in
terms of inches of irrigation water
required to prevent the occurrence
of drought-days. The amount of
the deficit was obtained by taking
the expected minimum number of
drought-days for each month and
each section , as shown in table 5
and figure 4 , at odds of 1 out of 10
and multiplying this amount by
the estimated daily evapotranspira
tion , as given in table 4. ValuesValues
thus obtained were tabulated . The
resultant figures represent an
amount of water that will exceed
the demand in 9 out of 10 years
and will be short of demand only
in the remaining year. Irrigation
requirements applying to odds of
7 out of 10 years and 5 out of 10
years were computed in a similar
manner and are given in tables 10
and 11 , respectively.

RESULTS AND DISCUSSION

Occurrence of Drought-Days

As stated previously , frequency
distributions were prepared of the
total number of drought-days in
the period for each of the 81 sta
tions within the Lower Mississippi
Valley area. These relations are
not all presented in this report ;instead , 20 stations were selected ,
1 for each of the 20 sections shown
in figure 4. The frequency distri
butions are given in figures 6
through 25. On the abscissa these
graphs show the minimum number
of drought-days , and on the ordi
nate the associated value of the
probability expressed in percent.
The ordinate scale is based on the
normal distribution (probability
paper) . When plotted in this way ,

505510 –59. -2

In similar investigations pertain
ing to Georgia (14) , it was found
in some cases that the points could
only be fitted to a straight line
when the logarithm of the prob
ability was plotted on the ordinate.
This phenomenon was not observed
for any of the 81 stations in the
present study.

From the graphs (figs. 6 through
25 ) detailed25) detailed information may be
obtained for each of the 20 sections
in the area under study . For ex
ample, central Mississippi (sec. 7)
is typified by Poplarville , Miss.

(fig. 12) , which shows that there
50-percent chance that there

will be 87 or more drought -days in
the season from March through
November if the storage capacity
of the soil is 1 inch . If the stor
age capacity is 2 inches , the corre
sponding figure is 53 days , and so
forth. For soil-storage figures that
are not integral numbers of inches ,

one may interpolate between the
data supplied by the graphs. For
example , if the storage capacity is
3.5 inches, the number of drought
days that must be expected as a
minimum in 1 out of 10 years is
about 59.

The low percentage figures on

in the driest years, which are un
the ordinate represent the situation

likely events. On the other hand ,
the high percentage figures corre

frequently , as a rule, or even with
spond with what one must expect

practical certainty , depending on
the odds selected . Figure 12 indi
cates that in central Mississippi on
soils with low moisture-storage ca
pacity ( less than 2 inches) , 40 to
60 drought-days must be expected
just about every year. Every other
year this figure goes up to between
60 and 100, and rarely it can go as
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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 many cases an increase of
1 inch in storage capacity means a
decrease of 50 percent in the
chances for a similar drought oc
currence. This is particularly true
in dry years and points out the
desirability of managing land in
such a way that the soil reservoir
for water will be at its maximum
possible value. Often the incidence
of disastrous drought may be elimi
nated by increasing the volume of
soil on which plant roots can draw ,
as demonstrated by the frequency
distributions shown .

The differences 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 are
based on the frequency distribu
tions for all 81 stations. A map is
presented for each basis amount.
and for four probability levels, in
dicating the minimum number of
drought -days 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 140 to as few as
40 , depending on the odds and the
storage capacity of the soil. Al
though considerable geographical
variation exists , it is an evident.
and important conclusion that , at
a given level of odds , drought se
verity in the Lower Mississippi
Valley area is dependent more on
the soil-moisture storage value
than on geographical location .

The driest section in the area is
northwestern Louisiana . On shal
low soils the minimum number of
drought-days is as high as 100 dur
ing the March through November
period every other year. The least
dry section is also in Louisiana ,
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around the mouth of the Missis
sippi river. Even there , 50 and 60
drought-days per year are not un
common .

While the difference in drought
incidence from southeast to north
west is rather large in Louisiana ,
there is much less contrast in Mis
sissippi 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 lower incidence of soil
moisture deficiencies than the area
itself.

The influence of the Mississippi
River is rather pronounced , inas
much as drought seems more se
vere in the immediate vicinity of
the river. Figures 27 through 29
illustrate this point , which , how
ever, is of minor significance in
the total picture.

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

The data as presented so far
give no particulars about the sea
sonal distribution of drought-days ,
which is of direct practical inter
est in the growing of certain crops.

The method of obtaining month
ly values for drought incidence
was presented earlier (p . 6) , and
the data are shown in table 7. (In
the interest of brevity , the pertain
ing frequency distributions are not
shown .) Table 7 , therefore , gives
for the 20 sections illustrated in
figure 4 and for each of 9 months
the minimum number of drought
days at 4 levels of probability and
for 5 basis amounts.

The table shows that drought
occurrence is concentrated in the
months of June, July, August, Sep
tember , and October in most sec
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tions, although along the coast
probabilities for drought are no
ticeably diminished in August and
September. The seasonal variation
is illustrated in figure 46 , which
shows for each section by months
the minimum number of drought
days occurring in 5 out of 10 years
for a basis amount of 2 inches.

June is not 39 , but less. If drought
day occurrence were not correlated
at all from one month to the 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 3 out of 10. In the
example cited , this would give a
value of 27 days.

In reality , there is a strong cor
relation between months , which
implies that the correct answer is
between 27 and 39. The correlation
is stronger as the basis amount be
comes larger , since the carryover
effect from month to month is
larger. In absence of detailed
studies, no exact procedure can be
given. Merely adding monthly
data results in "safe" values , that
is, values that overestimate drought
incidence.

Drought is all but absent in
March and occurs 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 also evident from the low
ered drought incidence during Oc
tober and is in agreement with the
general data shown in figures 2
and 3.

Table 7 shows also that droughts
are severe during the height of the
summer under almost all soil con
ditions . In 1 out of 10 years , one
must expect soil 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 implications , emphasiz
ing the need for irrigation.

For example , in section 10 (cen
tral Mississippi ) , soil moisture is
inadequate every other year during
at least 13 days in June , even if
soil-moisture storage is 3 inches . In
the worst year out of 10 , this fig
ure climbs to 24. July shows 14
and 28 days , respectively, and Au
gust 15 and 28.

For those unfamiliar with the
rules of probability calculus, it
may be useful 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
minimum number for May and

In previous studies ( 17) , this ef
fect, which is particularly impor
tant at extreme probabilities, was
not considered.

Excess of Soil Moisture

The method of handling the data
on annual and monthly moisture
excesses was 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 storage
capacity in 2 out of 10 years when
the soil can store 2 inches of water
subject to removal by plants (fig.
52).

The effect of the basis amount on
the annual excess is small , as may
be observed from a comparison of
figures 47 through 66. This is at
tributable to the fact that most of
the annual excess occurs during the
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winter when there is little loss of
water by evaporation from the soil.

Generally, the annual excess is
greatest in the vicinity of the Mis
sissippi estuary , where values be
tween 40 and 50 inches per year are
not uncommon . Lowest values are
in northern Arkansas , where the
excess ranges from 15 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 variation of the excess from
year to year is greater than that
observed from annual drought-day
totals , and reflects the fact that an
nual precipitation is more variable
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 indicate the severity of the
leaching process and demonstrate
that the depth of rooting has some
influence on leaching.

Monthly frequency curves of
moisture excess were also prepared ,
but it was found best to group the
months into four seasons. An ex
ample of seasonal frequency distri
bution for section 8 ( northeast Mis
sissippi) is given in figures 67, 68,
69, and 70. These graphs show the
minimum monthly excess typicalfor each season . For example, fig
ure 67 shows that chances are 3 out
of 10 to experience an excess of 5.5
inches or more per month in any
one of the months of December,
January, or February when the
soil has a storage capacity of 1
inch.
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A comparison of figure 67 (for
the winter season ) with figures 68 ,

69, and 70 ( for the other seasons)
shows that the highest monthly ex
cess values in section 8 occur in the
winter. In winter there is very
little difference among the five basis

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 among the five basis
amounts. Values for 3 , 4 , and 5
inches are identical with those for
2 inches and have not been plotted .

The lowest values occur in the
summer (fig. 69 ) , and there is an
appreciable difference among the
curves for 1 , 2 , 3 , and 4 inches.
The 5 -inch values are so close to
the 4-inch values that they have
been omitted. It is apparent that
low soil-moisture storage values
increase 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 are higher.

The interesting part is that com
putation 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 monthly water excess at 10
probability levels for each season
and for the 5 basis amounts of soil
moisture storage.

It is believed that the data in
table 8 have significance for prob
lems of land drainage, land prepa
ration , and fertilizer application.
In the design of drainage systems
the information should probably be
broken down to much shorter pe
riods, say from 24 to 72 hours .
This is being contemplated for fu
ture work .
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has to be evaluated in each sepa
rate case.

Amount of Water Needed for
Irrigation

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

However, the basis for calculat
ing the demand for water is the
crop's expected need . In deciding
what these amounts are it is essen
tial to consider the odds and the
storage capacity of the soil , be
sides the obvious factors of geo
graphical location 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
in 9 out of 10 years for each month
and for the five basis amounts of
soil-moisture storage.

During the summer these values.
are often as high as 5 inches per
month , which implies a need for
considerable quantities of irriga
tion water to eliminate drought.

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

Similar figures for the irrigation
requirements but for odds of 7 out
of 10 and 5 out 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. To this there
should be added any loss by seep
age. It seems that this quantity

Some pertinent information is
provided in table 12 , which gives
the maximum amount of precipi
tation that can be expected at se
lected odds for areas in which rice
is an actual or a potential crop.
The amounts given are for the 4
month period of May through Au
gust. În section 18 , for example ,

the maximum rainfall that can be
expected during May through Au
gust in 1 out of 10 years is 9.6
inches. In that same period evapo
ration from open water can be es
timated at 29 inches. Therefore, in
1 out of 10 years at least 19.4 inches
(29-9.6 ) of supplemental water is
needed, to which anticipated seep
age losses must be added.

CONCLUSIONS

The primary purpose of this re
port is to make data on soil-mois
ture conditions available for appli
cation to other problems. How
ever, the results allow some con
clusions that are of interest by
themselves.

1. Occurrence of appreciable soil
moisture deficits is restricted in the
Lower Mississippi Valley area to
the months of May through Octo
ber.

2. Drought occurrence is at a
minimum in southeastern Louisiana
and at a maximum in northwest
ern Louisiana.

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

4. Regardless of either geograph
ical area or the nature of the soil,
drought is a common and serious
hazard from May through Octo
ber. Under average conditions ,

many sections show a lack of avail
able moisture half the time and
very few less than one-third the
time.

5. Consequently , irrigation ap
pears indispensable to maximum
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(4 ) BRUNT, D.soil utilization in most sections of
the area , and the required amounts
of irrigation water are high . Un
der average conditions , the amount
of additional water required ap
proaches the average rainfall in
most of the area during the sum
mer and early fall.

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

occurs7. The moisture excess
primarily during the winter and
early spring months and is only
slightly influenced 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 water becomes stream runoff.

9. Total annual rainfall would ,
by and large, meet the consumptive
use of farm crops in the Lower
Mississippi Valley if it were not
for an unfavorable distribution of
rainfall. As it is , the balance can
be restored only by large-scale ar
tificial changes in the hydrology,
such as storage of excess water in
aboveground and underground res
ervoirs and issuance of these re
serves through irrigation during
the period of demand .
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TABLE 1.- Rainfall stations used in soil-moisture studies of the Lower
Mississippi Valley area

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

Kentucky

Louisiana.

Station

1. Arkadelphia .
2. Blytheville.
3. Calico Rock .
4. Camden .
5. Corning.
6. Dumas.
7. El Dorado .
8. Fayetteville.
9. Gilbert.

10. Grannis.
11. Harrison.
12. Little Rock .
13. Marianna.
14. Marked Tree .
15. Morrilton .
16. Newport.
17. Ozark .
18. Pine Bluff.
19. Portland .
20. Prescott.
21. Searcy.
22. Stuttgart.
23. Texarkana.

1. Mayfield .

1. Alexandria.
2. Baton Rouge.
3. Covington.
4. Crowley Expt.

Sta.

1956. THE WATER BALANCE OF
THE EARTH . Publica
tions in Climatology 9,
2. Drexel Institute of
Technology, Centerton,

5. De Ridder.
6. Donaldsonville.
7. Franklinton.
8. Houma .
9. Lake Charles.

10. Lake Providence.
11. Logansport .
12. Monroe.
13. Morgan City.
14. Natchitoches.
15. New Orleans .
16. Plain Dealing .
17. Ruston.

State

N.J.

Louisiana Con .

Mississippi -‒‒‒ .

Missouri___

Tennessee..

Station

18. St. Joseph Expt.
Sta.

19. Shreveport .
20. Simmesport.
21. Urania .
22. Ville Platte.
23. Winnsboro.
24. Jeanerette.

1. Brookhaven .
2. Clarksdale.
3. Cleveland.
4. Collins .
5. Columbia.
6. Corinth.
7. Enterprise.
8. Forest.
9. Greenville .

10. Grenada .
11. Hernando.
12. Holly Springs.
13. Jackson .
14. Leaksville.
15. Louisville.
16. Natchez.
17. Poplarville.
18. Port Gibson .

19. State College.
20. Tupelo.
21. University.
22. Vicksburg.
23. Waynesboro.
24. Yazoo City.

1. Caruthersville.
2. Fisk .
3. Jackson .

Sikeston .

1. Bolivar.
2. Brownsville.
3. Memphis.
4. Milan .
5. Union City.
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TABLE 2.--Average values of daily maximum evapotranspiration in inches
for 6 stations in the Lower Mississippi Valley area , computed by months

|
Month

January
February
March ..
April...
May .
June .
July.
August_
September.
October..
November ..

December..

Mississippi

Jackson Vicksburg

0.037
. 064
. 085

125
143
182
177

. 163

. 132

·

. 086

. 052

. 037

0.037
. 064
. 084
. 122
. 149
. 180

170
. 161
. 135
. 085
. 049
. 033

Louisiana

New
Orleans

0. 044
. 069
. 090
. 127

155
172
158

. 147

. 132
098
056
038

Shreve- Memphis
port

0. 035
. 065
. 085

128
. 153
. 196

Tennessee Arkansas

195
. 180
. 142
. 088
. 050
. 033

0. 032
. 055
. 080
. 126
. 150
. 183

179
. 157
. 126
. 076
. 045
. 038

Little
Rock

0.025
. 054
. 075
. 114
. 141
. 176
. 177
. 158
. 121
. 071
. 041
. 025
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TABLE 3.- Rainfall stations used in soil-moisture studies of the Lower
Mississippi Valley area , grouped into 6 regions of substantially equal
evapotranspiration

State

Mississippi ----

Louisiana..

505510 0-59

Region and station

Region 1:

[Numbers refer to fig . 1 ]

1. Brookhaven .
2. Clarksdale .
3. Cleveland .
4. Collins .
5. Columbia.
6. Corinth .
7. Enterprise.
8. Forest.
9. Greenville .

10. Grenada.
11. Hernando .
12. Holly Springs .
13. Jackson.
14. Leaksville .
15. Louisville .
16. Natchez.
17. Poplarville .
18. Port Gibson .
19. State College.
20. Tupelo.
21. University .
22. Vicksburg.
23. Waynesboro.
24. Yazoo City .

Region 2:
13. Morgan City .
8. Houma .

15. New Orleans .

Region 3:
10. Lake Provi

dence.
17. Ruston .
12. Monroe .
23. Winnsboro.
18. St. Joseph

Expt . Sta.
21. Urania .
14. Natchitoches .

1. Alexandria.
20. Simmesport .

7. Franklinton
5. De Ridder.

22. Ville Platte .
3. Covington .
9. Lake Charles
4. Crowley Expt .

Sta.
6. Donaldsonville .

State

Louisiana Con.

Arkansas..

Missouri..

Kentucky ..
Tennessee .

Region and station

Region 3- Con .
24. Jeanerette .
2. Baton Rouge .

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

Region 5:
8. Fayetteville.

10. Grannis .
17. Ozark .
20. Prescott.
23. Texarkana.

Region 6:
1. Arkadelphia.
2. Blytheville .
3. Calico Rock .
4. Camden .
5. Corning.
6. Dumas .
7. El Dorado.
9. Gilbert .

11. Harrison .
12. Little Rock .
13. Mariana .
14. Marked Tree .
15. Morrilton.
16. Newport .
18. Pine Bluft .
19. Portland.
21. Searcy .
22. Stuttgart.

Region 6:
1. Caruthersille .
2. Fisk .
3. Jackson.
4. Sikeston .

Region 6 :
1. Mayfield .

Region 6:
1. Bolivar.
2. Brownsville.
3. Memphis.
4. Milan .
5. Union City .
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TABLE 4.- Average values of daily maximum evapotranspiration in inches,
6 regions, the Lower Mississippi Valley area , by months

[Numbers of regions refer to fig . 1 ]

Region 1 Region 2 Region 3 Region 4 Region 5 Region 6Month

January.
February.
March ..
April..
May
June..
July
August.
September.
October...
November.
December_

State

0.03
. 06
08
12
14
18

· 18

Louisiana .

.
16

13
.08
. 05
. 03

Section 1 :

Section 2 :

0.04
. 07

09
13

Section and station

. 16

.17
. 16

Section 3 :

2. Baton Rouge .
3. Covington .
7. Franklinton .

. 15

. 13
10
06

. 04

6. Donaldsonville.
8. Houma .

24. Jeanerette.
13. Morgan City .
15. New Orleans.

Section 4 :

4. Crowley Expt .Sta.
5. De Ridder
9. Lake Charles

Section 5 :

20. Simmesport .
22. Ville Platte.

TABLE 5.- Rainfall stations used in soil-moisture studies of the Lower
Mississippi Valley area , grouped into 20 sections for reporting drought
incidence

[Numbers refer to fig . 4]

1. Alexandria .
14. Natchitoches.
21. Urania .

10. Lake Provi

0.03
. 06
· 08

12
14●

. 18

dence.
12. Monroe.
18. St. Joseph

Expt . Sta .
23. Winnsboro.

•

. 18

. 16

. 13
08·
05

. 03

0. 04
· 06

08
13

State

~

15~

. 20

. 20
18

. 14

. 09
05
03

Louisiana Con.

0. 04
· 07

Mississippi_____

09
13
16
17

. 16

. 15
13

. 10
. 06
. 04

Section and station

Section 6:
11. Logansport .
16. Plain Dealing.
17. Ruston.
19. Shreveport.

Section 7:
5. Columbia.

14. Leaksville.
17. Poplarville.
24. Waynesboro.

Section 8:

0.03
. 06
. 08
12
14~

. 18

. 18

. 16

. 13
·08
. 06
. 03

1. Brookhaven.
16. Natchez.
18. Port Gibson .

Section 9 :
4. Collins .
7. Enterprise.
8. Forest.

15. Louisville .

Section 10:
9. Greenville .

13. Jackson ,
22. Vicksburg.
23. Yazoo City.

Section 11:
6. Corinth .

19. State College.
20. Tupelo.
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TABLE 5.- Rainfall stations used in soil-moisture studies of the Lower
Mississippi Valley area , grouped into 20 sections for reporting drought
incidence Continued

State

Mississippi- Con . Section 12 :

Tennessee ..

Kentucky....
Missouri .

Arkansas...

Section and station

2. Clarksdale.
3. Cleveland .

10. Grenada.
11. Hernando.
12. Holly Springs.
21. University.

Section 13:

[Numbers refer to fig . 4]

1. Bolivar.
2. Brownsville.
3. Memphis.
4. Milan .
5. Union City .

Section 14 :
1. Mayfield .

Section 14:
1. Caruthersville .
2. Fisk .
3. Jackson.
4. Sikeston .

Section 15:
2. Blytheville.
5. Corning.

13. Marianna.
14. Marked Tree .

State

Arkansas Con .

Section and station

Section 16 :
3. Calico Rock,

12. Little Rock .
15. Morrilton .
16. Newport .
21. Searcy.

Section 17:
8. Fayetteville.
9. Gilbert .

11. Harrison.
17. Ozark .

Section 18:
6. Dumas.

18. Pine Bluff .
22. Stuttgart.

Section 19 :
1. Arkadelphia.

10. Grannis.
20. Prescott.
23. Texarkana .

Section 20:
4. Camden.
7. El Dorado .

19. Portland.
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TABLE 6.- Rainfall stations used in soil-moisture studies of the Lower
Mississippi Valley area , grouped into 18 sections for reporting monthly
moisture excess

[Numbers refer to fig . 5]

State

Louisiana ..

Section and station

Section 1 :
2. Baton Rouge.
3. Covington.
6. Donaldsonville .
7. Franklinton.

15. New Orleans.

Section 2 :
4. Crowley Expt.

Sta.
8. Houma

24. Jeanerette.
13. Morgan City.
20. Simmesport .
22. Ville Platte.

Section 3 :
1. Alexandria.
5. De Ridder.
9. Lake Charles .

10. Lake Provi
dence .

12. Monroe .
18. St. Joseph

Expt. Sta .
21. Urania.
23. Winnsboro.

Section 4 :
11. Logansport.
14. Natchitoches .
16. Plain Dealing.
17. Ruston .
19. Shreveport.

Mississippi Section 5:
5. Columbia .

14. Leaksville.
17. Poplarville.

Section 6 :
1. Brookhaven.
4. Collins .
7. Enterprise.

16. Natchez.
24. Waynesboro.

Section 7 :
8. Forest .

13. Jackson .
15. Louisville .
18. Port Gibson .
22. Vicksburg.
23. Yazoo City .

Section 8 :
6. Corinth .

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

State

Mississippi-Con.

Tennessee..

Kentucky ...

Missouri.

Arkansas...

Section and station

Section 9 :
2. Clarksdale.
3. Cleveland .
9. Greenville .

10. Grenada .
11. Hernando .

Section 10 :
1. Bolivar .
2. Brownsville .
3. Memphis .
4. Milan .
5. Union City.

Section 11 :
1. Mayfield .

Section 11 :
1. Caruthersville.
2. Fisk .
3. Jackson.
4. Sikeston .

Section 12 :
2. Blytheville .
5. Corning.

14. Marked Tree .
16. Newport.

Section 13 :
12. Little Rock .
13. Marianna .
21. Searcy .
22. Stuttgart.

Section 14 :
3. Calico Rock.
9. Gilbert.

15. Morrilton.

Section 15 :
8. Fayetteville.

11. Harrison.
17. Ozark .

Section 16 :
10. Grannis.

Section 17 :
1. Arkadelphia.
4. Camden.
7. El Dorado

20. Prescott.
23. Texarkana.

Section 18:
6. Dumas .

18. Pine Bluff.
19. Portland .
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TABLE 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

Month and probability level

March :
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

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 out of 10 .

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

November:
1 out of 10 .
2 out of 10 .

[Section numbers refer to fig . 4]

Section 1

3 out of 10 .
5 out of 10 .

1-inch 2-inch 3-inch 4-inch
basis basis basis basis

Number Number Number Number Number

16
13
11
8

22
18
17
13

24
21
19
15

19
16
14
10

18
15
13
9

22
19
16
15

28
24
21
15

11

1851

0000

8540

18
14
11
6

21
17
14
10

17
13
10
5

12
11
6
3

18
14
10
5

7257

20
15

9520

0000 2850

12

18
14
11

6

15
11
8
3

10
5
3
0

15
10
6
0

23
15

9

7300

0000

5100

14
10
6

13
9
6
1

10
4
0

5-inch
basis

19
9
2
0

0000 0000

10
6

11
7
3

5

14
4
0

5000
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TABLE 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

Month and probability level

March :
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 .

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 out of 10 .

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

November:

[Section numbers refer to fig . 4]

Section 2

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

1-inch 2-inch 3-inch 4-inch 5-inch
basis basis basis basis basis

Number
13
10
8
6

18
15
13
10

22
20
18
14

25
22
19
15

16
13
11
8

15
12
10

19
15
13
9

30
25
21
15

15
11

Number Number Number Number
0 0 0

000

2850

12

8639

18
16
13

23
18
15
10

12
9

9636

12
8
5
1

24
19
15
8

2962

12

0
0

0000

5194

15
11

22
16
13
7

11
8
5

5200

19
11
5
0

0640

10

0000

0520

19
14
10
3

10
6
3

3000

12
3

0

7200

0000

0000

1000

16
10
5

5
2

3000

0
0

4
0

2000
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TABLE 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

Month and probability level

March :
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 .

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 out of 10 .

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

[Section numbers refer to fig. 4]

Section 3

November:

El1 out of 10 .
2 out of 10 .
3 out of 10.
5 out of 10_

1-inch 2-inch 3-inch 4-inch 5-inch
basis basis basis basis basis

Number
10
7
5
2

20
17
14
10

2214

19
17

28
24
22
18

22
19
17
14

22
19
17
14

22
19
17
12

30
24
20
13

1750

11

Number Number Number Number
0 0

0

0

3961

8527

18
15
12

25
21
18
14

21
17
14
10

19
15
13
9

21
18
15
6

27
20
15
7

0

4950

14

24
18
15
8

20
15
12
7

18
14
11
7

20
17
14
2

27
18
11
2

8300 7200

0000

7100

23
16
11
3

19
14
11

6

17
12
8
3

18
14
11
0

26
17
10

7100

0000

1
0
0
0

18
11
5

18
13

9
3

16
11
4
0

16
12
8

24
15
8

0000
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TABLE 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

Month and probability level

March :
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 .

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 out of 10-----

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

November:

[Section numbers refer to fig . 4]

Section 4

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

1-inch 2-inch 3-inch 4-inch 5-inch
basis basis basis basis basis

Number Number Number Number Number
0 0 0

0 0
8630

18
15
12
9

20
18
16
13

28
25
23
18

25
22
20
16

28
25
23
19

27
23
20
16

26
23
21
16

11
0

9
6
4
1

15
12
10
6

24
21
19
14

23
20
17
13

28
23
21
16

26
21
18
13

25
22
19
12

0

0
0

0

21
18
15
10

23
19
17
12

28
23
20
14

25
20
17
11

25
22
17
9

0000

0000

0000

18
14
11
6

23
19
16
10

28
23
19
11

24
19
15
10

25
21
17
7

0000

0000

13
8
5

23
19
15
8

28
23
18
10

22
18
14
8

24
20
16
5
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TABLE 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

Month and probability level

March :
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.

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 out of 10 .

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

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

05510 0–59.

[Section numbers refer to fig . 4]

Section 5

4

1-inch 2-inch 3-inch 4-inch 5-inch
basis basis basis basis basis

Number Number Number Number Number
8

6318

11

20
18
16
13

29
25
23
19

27
24
21
18

29
26
24
20

27
24
22
19

29
27
24
18

5206

13

15
12
10

27
23
20
15

26
23
20
15

27
24
22
18

27
23
20
16

29
25
22
14

3850 1510

000

0000 0000

05036

24
20
17
12

26
22
19
14

26
24
21
17

27
23
19
14

29
24
20
10

1510
0
0
0
0

18
14
12
7

26
21
18
12

26
24
21
15

26
22
19
13

28
23
19

11
5
1
0

0000

0000

13
9

25
20
16
10

26
24
21
15

25
21
17
12

28
23
18
7

1510
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TABLE 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

Month and probability level

March :
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 .

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 out of 10 .

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

November :

[Section numbers refer to fig . 4]

Section 6

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

1-inch 2-inch 3-inch 4-inch 5-inch
basis basis basis basis basis

Number
11
8
5
1

8529

18
15
12

22
19
17
14

30
26
24
21

28
26
24
21

30
27
25
22

29
26
24
20

30
28
23
17

05030

Number Number Number Number
0 0

11
3
0

18
15

8528 4061 0520

12

28
24
22
17

28
25
23
19

29
27
25
21

29
26
23
17

3
0

30
26
22
14

26
22
19
14

28
25
23
18

29
27
24
20

29
26
22
16

30
26
22
13

00

7200 7200

0000

10

23
19
15
10

28
25
23
17

29
27
24
20

29
26
22
15

28
24
20
12

7
1

0000

0000

20
15
12

28
25
22
16

28
26
24
19

29
25
21
14

28
24
20
11

7100



DROUGHT AND WATER SURPLUS IN LOWER MISSISSIPPI VALLEY 25

Table 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

Month and probability level

March:
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 .

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 out of 10 .

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

November:

[Section numbers refer to fig. 4]

Section 7

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

1-inch 2-inch 3-inch 4-inch 5-inch
basis basis basis basis basis

Number Number Number Number Number

15
11
9
5

24
21
18
14

25
22
20
16

19
16
14
11

19
16
14
11

21
18
16
12

30
25
22
16

14
10
7
2

ooo

18

8427 3961

14
12

23
19
17
12

18
15
12
7

16
12
10
5

8304

18
13
10

28
21
17
9

2840

0000

12

20
16
13
8

17
14
11
4

14
9
6

6060

16
10

25
17
10
0

2730

12

0000

7300

17
13
10
5

15
12
8
0

12
7
3
0

14

4840

20
10
3
0

1620

0000

13

13
9
5

11
6
2

1500

11

2500

7100
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TABLE 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

Month and probability level

March :
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 .

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 out of 10 .

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

November:

[Section numbers refer to fig. 4)

Section 8

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

1-inch 2-inch 3-inch 4-inch 5-inch
basis basis basis basis basis

Number Number Number Number Number
7 0
4 0
3

16
13
10
7

22
18
16
13

29
24
21
17

24
21
19
15

23
21
19
16

28
24
21
17

30
25
22
16

13

6200

15
12
10
7

23
20
18
14

24
20
17
11

23
20
17
12

26
21
18
12

28
22
18
11

12
6

0000

1550

11

20
17
15
10

24
20
16
8

22
19
16
10

26
20
17
11

28
22
17
7

0000

12

0000

15
12

24
19
15

6

21
18
14
8

22
16
14
9

28
21
16
5

2500 1500

DOO

0000

0000

23
18
13
3

2135

20
17

21
17
13

27
21
16
2

1500
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TABLE 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

Month and probability level

March :
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 .

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 out of 10 .

October:
1 out of 10 .
2 out of:55 .
3 out of 10 .

5 out of 10 .

November:

[Section numbers refer to fig . 4]

Section 9

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

1-inch 2-inch 3-inch 4-inch 5-inch
basis basis basis basis basis

Number
6
4
3
1

16
13
11
8

21
18
16
13

28
24
22
18

22
19
17
13

25
22
20
16

24
21
19
16

29
25
22
16

7624

17
12
9

Number Number Number Number
0 0 0
0 0 0

8140

17
14
11
7

25
20
18
13

20
17
15
11

23
19
16
12

24
20
17
11

29
23
18
11

6060

16
10

0000

1951

10

21
17
14
10

20
16
13
8

22
18
15
9

23
20
16
10

29
22
16
7

16
10

0000

5320

18
13
10
5

20
16
13
5

22
17
13

5

23
19
16
8

28
20
15
6

4950

14

0000 0000

13
9
6
1

18
14
10
4

21
15
11
4

21
16
13
5

28
20
13
3

4820

14
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TABLE 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

Month and probability level

March:
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 .

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

July:
1 out of 13 .
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 .

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

November:

[Section numbers refer to fig . 4]

Section 10

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

1-inch 2-inch 3-inch 4-inch 5-inch
basis basis basis basis basis

Number
7
4
2
0

16
13
10

6

23
20
17
14

28
25
23
19

29
25
23
19

28
25
23
20

27
24
22
18

30
26
23
17

13
8
4
1

Number Number Number Number
0 0

7200

805280

18
15
12

28
24
20
15

29
24
21
16

28
25
21
16

27
23
20
16

29
24
21
14

0000

12

3962

13

24
21
18
13

28
23
19
14

28
25
21
15

27
23
20
14

29
24
21
13

2620 0510

0000 5100

20
17
14
8

28
22
18
12

28
24
20
14

27
22
19
13

29
24
20
11

0400

10

0000

0

0000

17
13
9
2

26
21
17
10

28
24
20
14

25
21
17
11

29
24
20
10

10
4



TABLE 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

Month and probability level

March :
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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 .

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 out of 10 .

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

November:

[Section numbers refer to fig . 4)

Section 11

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

1-inch 2-inch 3-inch 4-inch 5-inch
basis basis basis basis basis

Number Number Number Number Number
6

300

14
11
10
6

23
19
16
13

28
25
23
19

25
22
20
17

27
24
21
18

25
22
20
16

29
24
20
15

20
15
12
6

28
23
20
15

24
21
18
14

26
23
20
15

24
21
19
14

28
23
18
10

8410 7410

12 00005
8

25
21
17
12

24
20
17
12

26
22
19
13

23
20
18
12

28
22
17
8

7300

0000

22
15
14
8

24
20
17
10

25
21
17
12

22
20
17
12

28
22
17

6

7300

OOOO

0000

18
13
9
2

23
20
16
7

25
21
17
11

22
19
17
11

28
22
17
6

7300
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TABLE 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

Month and probability level

March :
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 .

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 out of 10 .

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

November:

[Section numbers refer to fig . 4]

Section 12

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

1-inch 2-inch 3-inch 4-inch 5-inch
basis basis basis basis basis

Number Number Number Number Number
0

0

6
3

0

16
12
10
5

22
18
16
12

28
25
23
19

28
25
23
19

28

SPD
25
23
19

28
24
22
16

30
25
21
15

7542

60000

7300 0000

17
13

7805

10

27
23
20
16

28
24
21
15

28
25
22
17

27
23
20
15

29
23
19
11

1630

11

24
21
18
13

27
22
19
14

27
24
21
16

27
23
20
13

29
23
19
6

4000

22
17
14

26
21
18
12

27
24
21
15

27
23
19
12

28
23
18
5

5310

0000

0000

1281

17

24
19
16
10

27
23
20
14

27
22
18
11

28
23
18
5

3
1
0
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Table 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

Month and probability level

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

April:
1 out of 10 .

ET2 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-----

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 out of 10 .

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

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

[Section numbers refer to fig . 4]

Section 13

505510 0-59——5

1-inch 2-inch 3-inch 4-inch 5-inch
basis basis basis basis basis

Number Number Number Number Number
5

BIO

3
1

14
11
9

22
18
16
11

29
25
23
18

29
25
23
20

29
26
24
20

27
23
20
16

25
21
17
12

8530

7200

1305

17

29
23
20
14

29
25
21
15

29
25
22
17

26
22
19
13

24
20
16
9

© NOO

0000

2630

12

25
21
18
11

29
23
19
13

29
25
21
15

26
22
19
12

22
18
14
6

5

0000 5000

2736

22
17
13

29
22
17
10

28
24
20
14

26
21
18
11

22
18
14
5

5000

0000 0000

8170

18
11

27
21
16
8

26
23
20
13

26
21
18
10

22
18
14
5

5000
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Table 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

Month and probability level

March:
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 .

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 out of 10 .

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

November :
1 out of 10 .

[Section numbers refer to fig. 4]

Section 14

2 out of 10 .
3 out of 10 .
5 out of 10 .

1-inch 2-inch 3-inch 4-inch 5-inch
basis basis basis basis basis

Number Number Number Number Number
9

2030

5207

15
12
10

20
17
15
11

28
24
22
17

28
25
23
20

29
25
23
19

26
23
20
16

22
18
14
9

0630

10

2000

7200

1306

17

26
22
18
13

27
24
21
17

28
24
21
17

25
22
19
12

22
18
13
5

6320

0

0000

0
0
0

2740

12

25
20
17
11

26
23
20
15

28
24
21
16

25
22
18
10

22
17
13
3

5210

0000

0000

6100

21
17
13
7

26
22
18
13

27
23
20
15

25
21
17
8

2121

17

5210

0000 0000 0000

17

8
2

25
20
16
10

26
22
19
14

25
21
17
8

22
16
11
0
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TABLE 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

March:

Month and probability level

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 .

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 out of 10 .

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

November:

[Section numbers refer to fig . 4]

Section 15

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

1-inch 2-inch 3-inch 4-inch 5-inch
basis basis basis basis basis

Number
8
1
0

4196

11

22
18
16
12

30
27
24
20

28
26
24
20

30
27
24
20

28
25
22
18

24
20
17
12

1862

11

Number Number Number Number
3

4000

17
13
10
4

30
25
21
15

28
26
23
17

30
27
23
18

26
22
19
14

23
19
15
6

D840

10
6

1820

11

27
22
17
11

28
26
22
15

30
27
23
16

26
21
18
12

23
19
14
2

102 103 10

24
18
13
6

28
24
20
13

30
26
22
15

26
21
17
11

3821

9520

0

0000

0000

19
13
9
1

26
22
17
10

30
25
21
14

SINI

26
21
17
11

22
17
11
0

9
4
1
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TABLE 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

Month and probability level

March:
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 .

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 out of 10 .

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

November:

[Section numbers refer to fig . 4]

Section 16

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

1-inch 2-inch 3-inch 4-inch 5-inch
basis basis basis basis basis

Number Number Number Number Number
8

400

5195

11

80
25

30

18
15
13
9

30
24
20
15

30
27
25
21

29
26
23
19

222

27
24
21
17

22
18
15
11

28500

12

7310

3961

27
21
17
11

30
26
23
18

29
26
22
17

27
24
21
15

22
17
13

5

0

8
4
1

21
17
14
9

28
26
23
17

29
25
22
16

26
22
19
14

21
17
12
3

8000

0000

2000

16
12
9
3

27
24
21
15

29
25
21
15

26
22
19
13

21
16
11
2

8
1
0

0000

13
7
3

26
22
19
12

29
24
21
14

26
22
19
13

21
16
11
2

8100
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TABLE 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

Month and probability level

March:
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 .

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 out of 10 .

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

November:

[Section numbers refer to fig . 4]
Section 17

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

1-inch 2-inch 3-inch 4-inch 5-inch
basis basis basis basis basis

Number Number Number Number Number
14 1
11
9
5

6429

16
14
12

8639

18
16
13
10

27
23
20
15

30
26
24
20

28
25
23
19

28
24
21
17

23
19
16
11

40803

14
10

8440
1630

11

2018030

15
11

24
19
15

29
25
22
17

28
24
22
17

27
23
20
14

21
16
13
5

11
7
5

5100

1610

20
16
12
3

28
24
20
15

28
24
22
16

27
22
18
12

20
15
11
1

0630

10

17
12
7
0

26
23
20
13

27
23
20
14

26
21
17
11

19
14
9

0510

0000

0000 0000

13
7
2
0

25
22
18
9

25
22
19
12

25
20
16
10

9370

19
13

9
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TABLE 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

Month and probability level

March :
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 .

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 out of 10 .

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

November:

[Section numbers refer to fig . 4]

Section 18

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

1-inch 2-inch 3-inch 4-inch 5-inch
basis basis basis basis basis

Number Number Number Number Number
4 0 0
0 0

15
11
8
4

19
16
14
10

30
26
23
19

30

20127
24
20

30
27
24
20

28
24
22
18

28
23

PARE
20
14

9
7

PANO

4
1

13

1961

27
23
20
15

30
26
23
17

30
26
22
17

27
23
21
16

28
20
15
9

7
4
2

BOOO

24
19
16
10

29
25
22
15

30
26
22
15

27
23
20
15

27
18
14
7

6420

0000 0000

19
14
10
5

29
25
22
14

30
26
22
14

27
22
19
13

27
18
13
7

3
2

0000 0000

0000

13
8
4
0

26
23
20
12

28
24
20
12

27
22
19
12

27
18
13
6

6320
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TABLE 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

Month and probability level

March :
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 .

une:
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 out of 10 .

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

November:
1 out of 10 ..
2 out of 10 .

[Section numbers refer to fig . 4)

Section 19

3 out of 10
5 out of 10 .

1-inch 2-inch 3-inch 4-inch 5-inch
basis basis basis basis basis

Number
11
8
6
2

16
12
10
6

19
16
14
11

28
25
22
18

27
24
21
18

30
27
24
19

28
25
22
18

30
24
20
13

2975

12

Number Number Number Number
0 0

0520

10

5183

11

26
21
18
13

25
22
19
15

30
26
23
16

27
24
21
15

29
22
17

6630

10

000

3000

9520

21
17
14
9

25
21
18
14

30
25
20
13

27
23
20
14

28
20
15

6

8420

Doo

0000

4100

17
13
10
4

24
20
17
12

30
24
19
11

26
23
20
12

28
20
14
3

6320

0000 0000

13

23
18
14
7

30
23
18

26
22
18
11

28
19
11
0

4210
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TABLE 7. Minimum number of drought-days in the Lower MississippiValley area for 5 basis amounts of soil-moisture storage capacity and 4
levels of probability, by sections and months-Continued

March :

Month and probability level

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 .

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 out of 10 .

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

November :

[Section numbers refer to fig . 4]

Section 20

1 out of 10_
2 out of 10 .
3 out of 10 .
5 out of 10 .

1-inch 2-inch 3-inch 4-inch 5-inch
basis basis basis basis basis

Number
8

16
12
10
6

22
19
16
13

29
26
24
20

26

CAT
24
22
19

31
27
25
21

27
24
22
19

30
24
20
13

Number Number Number Number
0 0 0

0

4
1

ooo

9416

11

26
23
20
16

25
23
20
16

31
27
24
18

26
23
20
16

30
23
19
11

12

2730 3000

24
20
17
12

24
21
19
15

31
27
23
15

26
22
19
15

28
22
18
10

0

20
16
13

23
20
18
14

31
27
23
15

26
22
19
14

27
21
17
10

9752 7530 7530 7530

0000 0000 0000

15
11
8

23
20
18
13

31
27
23
15

7530

26
21
18
13

26
20
16
9
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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 and 10
levels of probability , by sections and seasons

[Section numbers refer to fig. 5]
Section 1

Season and probability level
(percent) 1

Winter:
80
70.
60
50.
40.

30.
20
10.

1
1

1

Summer:

I

I

PRESEN

1 1

J

I

I 1111 $

I

I

I I

1
1

▬▬▬▬▬▬▬▬▬▬▬▬▬▬▬▬IA
1

I

KIELI

1

}

1

I 1

11

I

AN

1511

I

I

505510 0-59—6

I

1

I

}
I

ITALOTE

I

I
I

I I

1 1

See footnote at end of table.
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I
I
1
I

t

I I

I

1

I

1
I
I

1I

I

I

I

I

1

I

1

I

(

4

I

F

I I I I

I

I

I

I

1

I 1 (

I

1

I I

I

I 1

1

1

f
1

I

I

I
I

1 I

I

1

I

1

t

I

I
I
1I

1

I I

1

1|

1

1-inch 2-inch 3-inch 4-inch
basis basis basis basis

Inches
1. 6
2.3
2.8
3.4
4.0
4.6
5.5
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8.3

10. 2
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0
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2. 1
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0
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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 and 10
levels of probability , by sections and seasons- Continued

[Section numbers refer to fig. 5]
Section 2

Season and probability level
(percent)

Winter:

10_
5_

Spring:
80
70.
60_
50_

888

10.
5.
2.

4

5 .
2.

Fall:

I
I I
I

Summer:
80.

1I

I

1

1

I

I
I

1

I

I

1

1

| A | UTETULA

I

1

I
1
1

1

I

11

I

▬▬▬▬▬▬▬▬

I
1

I

I

1

I

I 1

See footnote at end of table.
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I
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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 and 10
levels of probability , by sections and seasons-Continued

Season and probability level
(percent) 1

Winter:
80.
70.
60.
50.
40 .
30.
20.
10.
5.
2.

22889882

Fall:

T

80.
70 .
60.
50.
40.
30.
20.
10.
5.

I

1

I

F

Summer:
80.
70.
60.
50.
40.
30.
20.
10 .
5.
2

I

1

I

I

15611

I
I

t

I

1

IAIKANA

1

1
L

I

4

I
I

1

I

1

I
4

I

I

1

f
1

1

1 I| I
1

4

[Section numbers refer to fig . 5]

Section 3

See footnote at end of table.
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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 and 10
levels of probability , by sections and seasons Continued

Season and probability level
(percent) 1

Winter:
80.
70.
60.
50.
40 .
30_
20.
10.
5.

1

5.
2

14

Fall:

I I

Spring:
80.
70.
60.
50.
40.
30.
20.
10 .

2.
Summer:

1

80.

I I

I

1

I
I

I

1 I
I

I

1
I 111

I 1

I

↓ I I I4

I I

I

I

I

I

I

[Section numbers refer to fig . 5]

Section 4

I

2.

See footnote at end of table.
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I 1

1
I

$ 1

I I

I
1

1

I

14

1I

I1

1

I
I

11I

I

I

I
I

Į

I

I

I

I
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I I
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1
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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 and 10
levels of probability , by sections and seasons-Continued

Season and probability level
(percent)

82889822N

I

Summer :

Fall :

1

10 .
5_

I
I

I I

1

I 1

1

1

I
1II

1 UI
I

1 I1

Į

1

I

I

↓

I

II 141 II

I

I

I

I

I

f

1

[Section numbers refer to fig . 5]
Section 5

}

I

See footnote at end of table.
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Table 8.— Minimum monthly excess moisture in the Lower MississippiValley area for 5 basis amounts of soil-moisture storage capacity and 10
levels of probability , by sections and seasons- Continued

Winter:

10 .
5.

Season and probability level
(percent) 1

Spring :

10.
5.
2.

5.
2.

5.

1

1

885
1 I

I

Summer :
80.
70 .
60.
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40
30
20
10.

I

I

1

I

I I

I

I 1 I t

I

t

1

Į
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I I
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I I

I
I
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1

I

▬▬▬▬▬▬▬
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1

1

I

I
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[Section numbers refer to fig. 5]

Section 6

See footnote at end of table.

I A

1
1

I

I

I

DAI

I

I

16 UT

1

1
I

1
11

I

1

I

I I

I 1

r
I

I

I

I

I 1 I

I

I IT

I

I 1 Į

1

I

I
1 I

I

I

+

I

T

1

I

I1

J

1

1

1

I 1 I I

1 I|
I

I

I

1-inch
basis

Inches
0

CÓ CẢ Từ ti

7.8
9. 5

SH

11. 2

OTNG to

0852

OOOOLINGSN

7.2
9.0

11. 1

OOOOHH LO

2841032

O7602O

OB50KN

2-inch 3-inch 4-inch 5-inch
basis basis basis basis

Inches
1.8

NİNİ MİTİ TİKİNär
∞ ∞ LON

OOHNİNİKÖNŐ O

0
0
0

0

COTTO DOORKN

HONTON

O

7360

7206

Inches
1,7

NGỌT HƠNƠI OOFİFİNİMİHİNŐI

0

0

DOLNO OOOHN

∞∞

11

10

2743TO90

O572

0

Inches Inches

—NNMMTKİNdo OONMIN

DO

DOONST DOON

2728

LO

CONN

274

038

059

—İNİNİKİMTİKİNGO

FONTWNTTOO
0

POOLSH ooooooo

FOSINGGA

102

2743709

827

607



DROUGHT AND WATER SURPLUS IN LOWER MISSISSIPPI VALLEY 45

TABLE 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

Season and probability level
(percent) 1

Winter:

10 .
5.

1

PERBERE

5..

1
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[Section numbers refer to fig . 5]
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See footnote at end of table.
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TABLE 8. Minimum monthly excess moisture in the Lower MississippiValley area for 5 basis amounts of soil-moisture storage capacity and 10levels of probability, by sections and seasons- Continued

Winter :
80.
70 .

60_
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RESERRE.

Season and probability level
(percent) 1
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See footnote at end of table.
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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 and 10
levels of probability , by sections and seasons-Continued

Season and probability level
(percent) ¹

Winter :
80.
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[Section numbers refer to fig . 5)
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See footnote at end of table.

I

I

1

II

F

1 I

I1

I

1

I I

II

I

I I

I

I I

I

I

I
1

I

I

I
1

1

1

I

1

1

I 1

#1

I

1t

1-inch
basis

Inches

İNİ Nİ Mİ TİLİ ! OOM TONG

0

3.0
3.9
4.9

0

1030

HANKÖN
ONONNALT

28

4.0

2-inch 3-inch 4-inch
basis basis basis

Inches
1. 6

38053
İNİNİ TİKİı

7.0
9.0

10.9
13.0

0

00¬İNİmtiKNO

0
0
0
0
0
0
1.9
2.9

0

A

0
0

4020720

o0o- N

OOWON

Inches
1. 6

Cİ CİCİ Tİ LİN

7.0
9.0

10.9
13.0

OOOHNNTANG

0
0

00103

0

0

33 000

OF246

4090720

013

OTAN

Inches
1. 4
1.9

CẢ T

6.7

dom OOOHNNING 00012

520

DONN

HOOO720

033

5-inch
basis

Inches
1. 2
1.8
2.4

mtódom OOOHNİNGÖNG OOON 00000
28 ooriti

TOSOTNO



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

TABLE 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

Season and probability level
(percent) 1

Winter :
80.
70.
60
50
40 .
30.
20.
10_
5.
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Fall:
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70.
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[Section numbers refer to fig. 5]
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See footnote at end of table.
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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 and 10
levels ofprobability , by sections and seasons-Continued

Winter :
80.
70.
60.
50.

Season and probability level
(percent) 1
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5.
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30.
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10 .
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See footnote at end of table.
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TABLE 8.-Minimum monthly excess moisture in the Lower MississippiValley area for 5 basis amounts of soil-moisture storage capacity and 10
levels of probability , by sections and seasons- Continued

Winter:

Season and probability level
(percent) 1

5_
2

10 .
5.
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Spring:
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5.
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See footnote at end of table.
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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 and10
levels of probability, by sections and seasons- Continued

Winter:
80
70.
60
50
40

Season and probability level
(percent) ¹
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[Section numbers refer to fig. 5]
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TABLE 8.-Minimum monthly excess moisture in the Lower MississippiValley area for 5 basis amounts of soil-moisture storage capacity and 10levels of probability , by sections and seasons— Continued

Winter:

5.
2

Season and probability level
(percent) 1
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5.
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See footnote at end of table,
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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 and10
levels of probability , by sections and seasons-Continued

Season and probability level
(percent) ¹
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[Section numbers refer to fig . 5]
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See footnote at end of table.
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TABLE 8. Minimum monthly excess moisture in the Lower MississippiValley area for 5 basis amounts of soil-moisture storage capacity and 10levels of probability, by sections and seasons- Continued

Winter :
80.
70.
60.
50.
40_

Season and probability level
(percent) ¹
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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 and 10
levels of probability, by sections and seasons- Continued

Winter:
80.
70.
60.
50.
50
30.
20
10.
5.
2.

Season and probability level
(percent) 1
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See footnote at end of table.
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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 and 10
levels of probability , by sections and seasons- Continued

[Section numbers refer to fig. 5]
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¹ Seasons are as follows : Winter
April, May ; summer= June , July, August ; Fall= September , October , November.

December, January, February ; spring = March,
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TABLE 9.- Maximum irrigation requirements in 9 out of 10 years in the
Lower Mississippi Valley area for 5 basis amounts of soil-moisture storage
capacity, by sections and months

[Section numbers refer to fig. 4]

Section and basis Mar.
amount (inches)

Sec. 1 :
1
2
3 .
4 .
5 .

Sec . 2:
1..
2
3
4 .
5 .

Sec . 3 :
1 .
2..
3 .
4 .
5 .

Sec. 4 :
1 ..
2.
3 .
4 .
5..

Sec . 5:
1 .
2.
3.
4 .
5___

Sec . 6 :
1
2.
3.
4.
5

Sec . 7:
1.
2_
3 .
4 .
5.

Sec . 8:
1 .
2.
3 .
4 .
5.

Inches Inches Inches Inches Inches Inches
0. 45 2.08 3. 52 3. 04 2. 70

2.72 1.80
4. 08
3.570

0 3.06 2. 40
2. 38 2.08
1.70 1.76

'0000

0

1. 17 2. 34
0 1. 56

0

'
0000

0

0000 . Apr. May June July Aug. Sept. Oct.

64

1. 04 2.88
1.92
.80

1000
90 2.60

21000

56

ci '00 21000
3. 52

1. 69 2.88
13

2. 34
1. 17

64 1.92
84

0

200

3. 52
2.88
2.40

48 1.80

1. 44
16

1000

→

88 2.34 3. 30
1. 43 2. 70

39 2. 10
1.50
0

2. 24
1. 12

16

3.00
2. 25
1.35
0

2.80
2. 10
1. 26
0
0

3.36
72 2.52

1. 82
· 98

0

1.92 3.08
72 2. 10

1. 54
0
0

4. 25
3.91
3.74
3. 23
2.72

4.76
4. 25
4. 08
3.91
3. 03

5. 60
4. 80
4. 20
3. 60
2. 60

5. 22
4. 86
4.32
3. 24
2.34

6. 00
5. 60
5. 20
4. 60
4.00

4. 50
4. 14
3.60
3.06
2.34

5. 22
4. 14
3. 60
2.70
1. 62

2. 56
1.92
1.76
1. 60
1. 28

3. 52
3.36
3. 20
3.04
2.88

5. 00
4. 60
4. 60
4. 60
4.60

4. 86
4. 68
4. 68
4. 68
4. 50

5. 60
5. 60
5. 60
5. 60
5. 60

3. 42
3. 24
3. 06
2.70
2.34

4. 32
4. 32
4. 32
4. 32
4. 14

1. 50
.90
. 75

2.25
1. 35

75
45
45

5. 04
5. 04
5. 04
5. 04
5. 04

4. 64
4. 32

3. 30 2.86
2.85 2. 73
2.70 2. 60
2, 55 2. 34
2.40 2.08

4. 16
4. 16
4. 16

5. 40
5. 22
5. 22
5. 22
5. 22

3. 04
2, 56
2. 24
1.92
1. 76

3. 68
3. 68

Inches Inches
2. 86 2. 80

2.70
2. 30

3.52
3.36
3. 20

2.34
1.95
1.30
1.04

2.47
1. 56
1. 04
0

3.78
3. 64
3. 50
3. 36
3.08

3. 51
3.51
3. 51
3. 38
3. 25

4. 06
4. 06
4. 06
4. 06
4. 06

2. 73
2. 34
2.08
1. 82
1. 43

3. 64
3. 38
3. 38
2.86
2. 73

1.90
1. 40

3.00
2.40
1.90
1. 20

. 40

3.00
2.70
2.70
2. 60
2.40

2.34
2, 25
2. 25
2.25
2. 16

2.32
2. 32
2.32
2. 24
2. 24

2. 70
2.70
2. 70
2. 52
2.52

2. 40
2. 24
2.00
1. 60
1. 60

2.40
2. 24
2. 24
2. 24
2. 16

Nov.

Inches
0. 66

54
. 42
. 36

30

•

90
. 72
• 60

42
12

0000

66
48
42
42

· 36

55

. 65
55.

. 55
. 55
.55

45
35

. 35

. 35
.35

· 70
. 60
. 60
. 55
. 35

· 65
.60
.60
• 55
. 55
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TABLE 9.- Maximum irrigation requirements in 9 out of 10 years in the
Lower Mississippi Valley area for 5 basis amounts of soil-moisture storage
capacity, by sections and months- Continued

[Section numbers refer to fig. 4]

Apr. May June July Aug. Sept. Oct. Nov.Section and basis Mar.
amount (inches)

Sec . 9 :
1
2
3
4
5 ...

Sec . 10 :
1 .
2
3
4 .
5.

Sec . 11 :
1 .
2.
3

5 .

Sec . 12:
1 .
2.
3 .
4.
5.

Sec . 13 :
1 .
2.
3_
4 .
5.

Sec . 14 :
1 .
2 .
3 .

5___

Sec . 15 :
1 .
2.
3
4.
5_

Sec . 16 :
1 .
2.
3.
4.
5 .

F1

I

Inches Inches Inches Inches
0.48 1.92 2.94 5. 04
0 96 4. 50

3. 78
0 3. 24

2. 34

oooo .

0

0000

0

0

ooo..

'
0000

56

48

48

64

1000

24

1.92
.84

64

1. 68
· 72'

000

1000

40 1.68

1.000

1.92 3.08

1.000

2. 38
1. 40
· 70

0

3. 22
2.52
1.82
· 70

0

3. 22
2.80
1. 68

70

84 2.38

1. 68

Oo..

0

72 1.80 2.80
16

. 48

1. 54
56

3. 08
84 2. 38

1. 68
· 70

■

0

84 2. 38
1. 68

84

3.08
2. 38
1. 54

42
o

1.80 2.52
.84 1. 82
. 12 1. 12

28
0

5. 04
5. 04
4. 32
3. 60
3.06

5. 04
5. 04
4. 50
3.96
3. 24

5. 04
4. 86
4. 32
3.96
3.06

5. 22
5. 22
4. 50
3.96
3. 24

5. 04
4. 68
4. 50
3. 78
3. 06

5. 40
5. 40
4. 86
4. 32
3. 42

5. 40
4. 86
3.78
2.88
2.34

Inches Inches Inches Inches Inches
3.96 3. 12 2.32 0.85
3.60 3. 12 2.32 . 80

2.32 . 80
. 70
. 70

3. 60
3. 60
3. 24

5. 22
5. 22
5. 04
5. 04
4. 68

4. 50
4. 32
4, 32
4. 32
4. 14

5. 04
5. 04
4. 86
4. 68
4. 32

5. 22
5. 22
5. 22
5. 22
4. 86

5. 04
4. 86
4. 68
4. 68
4. 50

5. 04
5. 04
5. 04
5. 04
4. 68

5. 40
5. 40
5. 04
4. 86
4. 68

4. 00
3. 68
3. 52
3. 52
3.36

4. 48
4. 48
4. 48
4. 48
4. 48

4. 32
4. 16
4. 16
4.00
4. 00

4. 48
4. 48
4. 32
4. 32
4. 32

4. 64
4. 64
4. 64
4. 48
4. 16

4. 64
4. 48
4. 48
4. 32
4. 16

4. 80
4. 80
4. 80
4. 80
4. 80

4. 64
4. 64
4. 64
4. 64
4. 64

2.99
2.99
2.73

3. 51
3. 51
3. 51
3. 51
3. 25

3. 25
3. 12
2.99
2.86
2.86

3. 64
3.51
3. 51
3. 51
3. 51

3.51
3.38
3. 38
3.38
3. 38

3. 38
3. 25
3. 25
3.25
3. 25

3. 64
3.38
3.38
3.38
3. 38

3. 51
3. 51
3.38
3. 38
3.38

2. 24
2. 24

2. 40
2. 32
2.32
2. 32
2.32

2. 32
2. 24
2. 24
2. 24
2. 24

2.40
2. 32
2.32
2. 24
2. 24

2.00
1. 92
1. 76
1. 76
1.76

1.76
1. 76
1. 76
1.76
1. 76

1.92
1.84
1. 84
1.84
1.76

1.76
1.76
1. 68
1. 68
1. 68

· 65
· 60
· 50
· 50
. 50

40
· 35
. 35
. 35
. 35

· 35
30
30

· 25
· 25

40
30
25
25
25

50
. 30

25
· 25
. 25

55
50

· 45
. 45
. 45

60
45
40

· 40
. 40
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TABLE 9.- Maximum irrigation requirements in 9 out of 10 years in the
Lower Mississippi Valley area for 5 basis amounts of soil-moisture storage
capacity, by sections and months- Continued

[Section numbers refer to fig . 4]

Section and basis Mar. Apr. May June July Aug.
amount (inches)

Sec. 17:
1 .
2
3.
4.
5 ..

Sec . 18 :
1 .
2.
3.
4.
5.

Sec . 19 :
1 .
2 ,
3 .
4.
5 .

Sec . 20 :
1 .
2
3 .
4.
5 .

11
1

Inches Inches Inches Inches
1. 26 2.08 2.88

1.4372
09 65

2. 40
1.76

640

'
0000

32

'
0000

'
0000

'
000

99

Oo .

64

1.80
72

200
2. 08
1.30

39

1.92
84

2. 66
1. 82

70 200

3. 04
2. 40
1. 44

\64

3.08
2.66
1.68
• 42

0

4. 59
4. 08
3. 40
2.89
2. 21

5. 40
4. 86
4. 32
3.42
2.34

4. 76
4.42
3.57
2.89
2. 21

5. 22
4.68
4. 32
3. 60
2.70

Inches Inches
4. 80
4. 64
4. 48
4. 16
4. 00

5. 40
5. 40
5. 22
5. 22
4. 68

4. 32
00

4. 00
3.84
3. 68

4. 68
4.50
4. 32
4. 14
4. 14

4. 20
4. 20
4. 20
4. 05
3.75

4. 80
4.80
4. 80
4. 80
4. 48

4. 50
4. 50
4. 50
4. 50
4.50

4. 96
4. 96
4. 96
4.96
4. 96

Sept.Sept. Oct.

Inches Inches Inches
2.30
2. 10
2.00
1. 90
1.90

3. 64
3. 51
3. 51
3. 38
3. 25

3. 64
3. 51
3. 51
3. 51
3. 51

3. 64
3. 51
3. 51
3. 38
3.38

2. 24
2. 24
2. 16
2. 16
2. 16

3.00
2.90
2.80
2.80
2. 80

2. 40
2. 40
2. 24
2. 16

Nov.

3. 51
3.38
3.38
3.38
3.38 2.08

0.84
.66
. 60
. 54

54

. 45

. 35
.30
. 30
. 30

72
60

. 48

. 36

. 24

.

.

45
35
35
35
35
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TABLE 10.- Maximum irrigation requirements in 7 out of 10 years in the
Lower Mississippi Valley area for 5 basis amount of soil-moisture storagecapacity, by sections and months

[Section numbers refer to fig. 4]

Section and basis Mar. Apr. May June July Aug. Sept. Oct. Nov.amount (inches)

Sec . 1 :
1 .
2.
3 .

5.

Sec . 2 :
1 ..
2.
3.
4.
5.

Sec . ? :
1 ..
2..
3..

5...
Sec . 4 :

1 .
2.
3.
4 .
5..

Sec . 5 :
1 .
2.
3.
4.
5..

Sec. 6 :
1 .
2.
3 .

5 ..

Sec. 7:
1.
2
3.
4..
5 ...

Sec. 8:
1 ..
2
3.
4 .
5 ..

Inches Inches Inches Inches Inches Inches Inches Inches Inches0 1. 32 2.38 3. 42 2.52 2.08 2.08 1. 68 0. 25
1048 1.80

1.44
1. 08

. 54

oooo .

'0000 00000

0000 .

*

0000 1000

'
0000

72

0000

40

24

0

1000

24

1. 69 2.88
2.08
1.44

32

1. 68

1000

65

0000 !
1. 54

70
0

1. 32

10000
0

·

OO. IN

2. 38

1.44 2.

72 1. 68

21'00

24
48 1. 40

56

2'00

3.96
3. 24

70 2.70
1.98

. 90

2. 24
1. 40

40 1. 56 2. 55
0 1.80

. 90
· 30

200

. 42

1. 08 2. 52
1. 68

2.52
1.98
1.08

54

3. 23
2. 55

24 1. 20 2. 24
0

2.21
1.70

85

4. 14
3. 42
2.70
1.98
. 90

4. 14
3. 60
3.06
2. 16
1. 08

4. 80
4. 40
3.80
3.00
2. 40

3.60
3. 06

84 2.34
1. 80
. 90

3. 78
1. 40 3. 24
· 70 2.70

1.62
.90

1.76
. 96
.80•

•

48
32

3. 60
3. 06
3. 06
2.88
2.70

3.78
3. 60
3.42
3. 24
2.88

4. 80
4. 60
4. 60
4. 60
4. 40

•

2.52
2. 16
1.98
1. 44

90

0
0

3. 06 2.72
2.52 2.08
2. 16 1.76
1.98
1. 62

96
48

1. 50
45

1.000 1.000

1. 28
64

3.68
3. 36
3. 20
3.04
2. 88

3.84
3. 52
3. 36
3. 36
3. 36

4. 50
4. 50
4. 32
4.32
4. 32

2. 24
1. 60
. 96
. 48

ci 00

3. 42
3.06
2.88 2. 56
2.70 2. 24
2. 34 2.08

1. 30
78

3. 04
2.72

1. 69

2. 21
1.95
1. 82
1.43
1. 04

65

2. 60
2. 34
2. 21
1. 95
1.82

2.86
2. 60
2. 47
2. 47
2. 21

3. 36
3. 22
3. 08
3.08
2.94

32 0

2.08
1. 30
. 78

52

O.

2. 73
2. 34
2.21
1. 82
1. 69

1. 20
. 72

0
· 16

2 00

2. 10
1. 15

50

1. 60
1. 20
•88
.80
• 64

1. 68
1.52
1. 36
1. 36
1. 28

1.92
1.76
1.60
1. 52
1. 44

2. 07
1.98
1.98
1.80
1.80

1.76
1. 36

80
24

♥

0

1. 76
1.44
1. 36
1. 28
1. 28

OOO .

0

'oo

'
0000

0000.

54
36
24

· 05
· 05

0

25

25
.05

0

05

· 35
. 20

15
. 10

15

35
.05
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TABLE 10. Maximum irrigation requirements in 7 out of 10 years in the
Lower Mississippi Valley area for 5 basis amount of soil-moisture storage
capacity, by sections and months- Continued

[Section numbers refer to fig . 4]

Apr. May June July Aug. Sept. Oct. Nov.Section and basis Mar.
amount (inches)

Sec. 9 :
1.
2..
3..
4 .
5...

Sec. 10 :
1..
2..
3.
4 .
5.

Sec . 11 :
1 .
2.
3.
4 .
5 ..

Sec . 12:
1..
2.
3.

5

Sec . 13:
1 .
2.
3 .
4 .
5

Sec . 14:
1 .
2
3 .
4 .
5.

Sec . 15 :
1 .
2..
3
4 .
5_

Sec . 16:
1 .
2
3 .
4
5.

Inches Inches
0. 24 1. 32

12

oooo

0000000000Oooo .

16 1. 20
0

00000

08

-0000

24

1. 20

10000

1. 20

10000

'
0000 10000

Inches
2. 24
1. 54

70
28

+

0

2. 38
1. 68

84
0

2. 24
1. 68

. 70

2 100

2.24
1. 40

42

1.08 2. 24

GH '00

1. 40

200

1.08 2. 24
0 1.40

. 28

1.08 1.82
12 84

14
•

Inches Inches Inches
3.96 3. 06 3. 20

2.70 2.56
2.34 2. 40
2. 34 2.08
1.80 1.76

·

3. 24
2. 52

0
0

1.80
1. 08

4. 14
3. 60
3. 24

1. 20 2. 10 3.96

2.52
1. 62

4. 14
3.60

42 3. 24
2.34
1. 26

4. 14
3. 60
3. 06
2.52
1. 62

1.40 3. 24
56 3. 06

2.34
1. 44

4. 14
3. 60
3.06
2. 52
1. 44

3.60
3.06
2.52
1. 62

54

4. 14
3. 78

•

3.42
3. 24
3.06

3. 60
3. 24
3.06
3. 06
2.88

4. 14
3.78
3. 42
3. 24
2.88

4. 14
3.78
3. 42
3. 06
2.88

4. 14
3. 78
3.60
3. 24
2.88

4. 32
3.78
3.06 3.96
2.34 3.60
1. 62 3.06

4. 32
4. 14

4. 50
4. 14
4. 14
3. 78
3.42

3. 68
3.36
3.36
3. 20
3. 20

3. 36
3. 20
3.04
2.72
2.72

3. 68
3.52
3. 36
3.36
3. 20

3. 84
3.52
3. 36
3. 20
3. 20

3. 68
3.36
3.36
3. 20
3. 04

3.84
3.68
3. 68
3. 52
3. 36

3. 68
3. 52
3. 52
3. 36
3. 36

Inches Inches Inches
1.762. 47

2.21
2.08
2.08
1. 69

2.86
2. 60
2. 60
2.47
2. 21

2.60
2. 47
2.34
2. 21
2. 21

2.86
2.60
2.60
2. 47
2. 34

2. 60
2. 47
2.47
2. 34
2. 34

2.60
2. 47
2.34
2. 21
2.21

2.86
2.47
2.34
2. 21
2. 21

2.73
2.73
2.47
2. 47
2.47

1. 44
1. 28
1. 20
1. 04

1, 84
1. 68
1. 68
1. 60
1. 60

1. 60
1. 44
1. 36
1. 36
1. 36

1. 68
1. 52
1. 52
1. 44
1. 44

1. 36
1.28
1. 12
1. 12
1. 12

1. 12
1.04
1. 04

. 96

.88

1. 36
1. 20
1. 12
. 96
88~

1. 20
1. 04

. 96
·88
.88

0. 45
.30
.30

25
10

· 20
· 10

OOO .

05

OOOO .

05
05

20
. 10
. 05
. 05
. 05

15

15
10

· 05
. 05
. 05

30
· 20

15
. 10

05

25
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TABLE 10. Maximum irrigation requirements in 7 out of 10 years in the
Lower Mississippi Valley area for 5 basis amount of soil-moisture storagecapacity, by sections and months- Continued

[Section numbers refer to fig . 4]

Section and basis Mar. Apr. May June July Aug. Sept.amount (inches)

Sec . 17 :
1.
2_
3.
4 .
5 .

Sec . 18:
1 .
2.
3 .
4 .
5 .

Sec. 19 :
1 .
2.
3.
4 .
5.

Sec. 20 :
1 ..
2 .
3.
4 .
5 .

…

Inches Inches

0.72 1. 44
36

00000 00000
'
0000

OOOO .

54

0
0

0.96
0

1. 30
36

000

16 1. 20

Inches Inches Inches

1.82 3.60 4. 32
1. 12 2.70 3.96

14 3. 60
3. 60
3. 24

Oo .

0
0

1.96
84

0

2. 24
1. 28
· 32

200

2. 24
12 1. 54

42

2. 16
1. 26
· 36

4. 14
3. 60
2.88
1.80
. 72

3. 74
3.06
2. 38
1.70
.68

4. 32
3. 60
3.06
2.34
1. 44

4. 32
4. 14
3.96
3.96
3. 60

3. 36
3. 04
2.88
2.72
2. 24

3.96
3. 60
3. 42
3. 24
3. 24

Inches Inches Inches Inches

3. 68 2.73 1. 28 0. 40
3. 52 2. 60 1. 04 . 25
3. 52 2.34
3. 20 2.21
3. 04 2.08

3.84
3. 52
3. 52
3. 52
3. 20

3. 60
3. 45
3.00
2. 85
2.70

4. 00
3. 84
3. 68
3. 68
3. 68

2.86
2.73
2.60
2.47
2.47

2.86
2.73
2. 60
2.60
2. 34

2.86
2.60
2.47

Oct. Nov.

2.47
2.34

.88
72
56

1. 60
1. 20
1. 12
1. 04
1. 04

2.00
1 , 70
1. 50
1. 40
1. 10

1. 60
1. 52
1. 44
1. 36
1. 28

· 15
· 05

.20■

. 10
. 10
. 10
. 10

42
18
12

· 12
. 06

•

. 25
15
15
15
15
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TABLE 11. Maximum irrigation requirements in 5 out of 10 years in the
Lower Mississippi Valley area for 5 basis amount of soil-moisture storage
capacity , by sections and months

[Section numbers refer to fig . 4]

Section and basis Mar.
amount (inches)

Sec . 1:

2 .
3.1
45

I

2
3

+10

Sec . 2:
1

I

1
AWN

1

SO

TH

I

2.
I

Sec . 3 :

F

I∞
∞0

H

LO

I I I

I

1

III

1

I

F

Sec. 4 :

I

1

5 .

|

1

2

LO

I
1

1 I

$

I

Sec. 5 :
1.
2.
3.

1

I

Sec . 6 :

2
3 .
4.

I
4 .

I I

Sec . 7 :
1.

I

1

3.
4.
5.

Sec . 8 :

2
3 .

I

I

I

I

I

t

I

1

I

1▬▬▬▬▬▬I

I

I I 1

I

1

I
1

I

1

I11

1

I

1

I

|

DALIA

I

}

I

I

I

I

I

I

I I

I I

1 1

I1

1

1

1
I

I

I

I

1

I J

1

1

I I

I1

I
1I

I

1
I

I

1

1 I I I
I

1

1

I

I 1

I

I

1

Inches Inches Inches Inches Inches Inches Inches Inches Inches
0.96 1.82 2. 70 1.80 1. 20 0. 05

. 84 56 0

I

I I
I I

1

0
0
0
0
0

0

0

0
0 Oo 000

0
0
0
0
0

0
0

54

16

Apr. May June July Aug. Sept. Oct. Nov.

08

0
0
0
0

1. 30
0

1. 20
0
0

0
0
0

0.96

1. 17
0
0
0
0

0
0
0
0

0

60

84

0
0
0

0
0

0
0
0

0
0

0
0
0

0
0

0
0

0
0
0

1.80
1. 08

18
0

0

cả c

0

İNİN NİNİ

0

32H

, . 18

90
. 54

18
0

0
0

NİNİNİ CİNİN

coco co

0
0

FREE

. 54

1. 44
48

0
0
0

0
0
0

0

22 İNİNİNİ có có có cả có

0
0

75

HER

E

1. 95
65

0
0
0

0
0
0

.

0
0

NİNİNİN

1. 56
52

0
0
0

26318

0
0
0

1. 20
64

0

000

.

42026

No

0
0

0
0
0
0

0
0

0
0

0

0
0

. 10
0
0
0
0

24
12

0
0
0
0

10



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

TABLE 11.- Maximum irrigation requirements in 5 out of 10 years in the
Lower Mississippi Valley area for 5 basis amounts of soil-moisture storage
capacity, by sections and months-Continued

[Section numbers refer to fig . 4]

Apr. May June July Aug. Sept. Oct. Nov.Section and basis Mar.
amount (inches)

Sec . 9 :
1 .
2.
3.
4.
5 .

Sec . 10 :
1 .
2.
3.
4 .
5.

Sec . 11 :
1 .
2.
3.
4 .
5 .

Sec . 12 :
1___
2.
3_
4 .
5 .

Sec . 13 :
1 .
2.
3 .
4.
5 .

Sec . 14 :
1 ..
2.
3.
4 .
5 .

Sec . 15 :
1 .
2 .
3 .
4 .
5_

Sec . 16 :
1.
2.
3...
4..
5._ .

Inches
0 08 0.96
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00000 00000

00000

00000

00000

Inches Inches

50000

OOOO .

72

0000

OOOO .

72'
0000 -'000

60

60

1. 82
·98

14

DE

100

'
0000 000

72

1.96
1. 12

28

. 60

1. 82

1. 68
· 70

1000

84

84 1. 54

-

1000

1000

Inches Inches Inches Inches Inches Inches
2. 34 2. 56 2.08 0. 203. 24

2.34
1.80

1.92
1. 44
.8090

18 . 64

1.54 3. 24

3.42
2. 70
2.34
1.44

36
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.

3. 42
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2. 16
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0
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1. 26

18

3.06
84 2.34

1.98

1. 68 3. 60

1.98
1. 44
• 90
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1. 62

54
0
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3. 42
2.88
2.52
2. 16
1.80
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2.52
2. 16
1.80
1. 26

3. 60
3.06
2.70

1. 26 2.34
· 36 1.80

3. 42
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2. 16
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3. 60
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2.34
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1.44

2.70
1.98
1.08 2. 34

18 1.80
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3. 24
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2. 16

3. 20
2. 56
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2. 24
2. 24
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2.40
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1. 76

3. 04
2.72
2.56
2. 40
2. 24

3. 20
2.72
2. 40
2. 24
2.08

3.04
2.72
2.56
2.40
2. 24

1. 43
1. 30
1. 04
.65
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2.08
1. 82
1. 69
1. 43

2.08
1. 82
1. 56
1.56
1. 43

2. 08
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TABLE 11.- Maximum irrigation requirements in 5 out of 10 years in the
Lower Mississippi Valley area for 5 basis amounts ofsoil-moisture storage
capacity, by sections and months- Continued

[Section numbers reder to fig. 4]

Apr. May June July Aug. Sept. Oct. Nov.Section and basis Mar.
amount (inches)

Sec . 17:
1..
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2
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¹ See fig . 4 for key to sections.
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Table 12.—Maximum rainfall, May through August, in selected sections
of the Lower Mississippi Valley area, at various probability levels
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imately equal average evapotranspiration.
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FIGURE 22. Probability for the minimum number of drought-days to occur at Ozark,
Ark. (sec. 17 ) , during the period March through November for soil-moisture stor
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FIGURE 24. Probability for the minimum number of drought-days to occur at Pres
cott, Ark. (sec. 19 ) , during the period March through November for soil-moisture
storage capacities of 1 , 2 , 3 , 4 , and 5 inches.
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moisture storage capacities of 1 , 2 , 3 , 4 , and 5 inches.
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FIGURE 26. Minimum number of drought
days expected in the driest 1 out of 10
years during the period March through
November for a soil-moisture storage
capacity of 1 inch.
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FIGURE 28. Minimum number of drought
days expected in the driest 3 out of 10
years during the period March through
November for a soil-moisture storage
capacity of 1 inch.
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FIGURE 27. Minimum number of drought
days expected in the driest 2 out of 10
years during the period March through
November for a soil-moisture storage
capacity of 1 inch .
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days expected in the driest 5 out of 10
years during the period March through
November for a soil-moisture storage
capacity of 1 inch.
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FIGURE 30.- Minimum number of drought
days expected in the driest 1 out of 10
years during the period March through
November for a soil-moisture storage
capacity of 2 inches.
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FIGURE 32. Minimum number of drought
days expected in the driest 3 out of 10
years during the period March through
November for a soil-moisture storage
capacity of 2 inches.

110

110

100

90

80+

90

90
80

70

< 100

60

>110

90

70

50

ARK.

<80

MO .

FIGURE 31. Minimum number of drought
days expected in the driest 2 out of 10
years during the period March through
November for a soil-moisture storage
capacity of 2 inches.
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days expected in the driest 5 out of 10
years during the period March through
November for a soil-moisture storage
capacity of 2 inches.
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FIGURE 34. Minimum number of drought
days expected in the driest 1 out of 10
years during the period March through
November for a soil-moisture storage
capacity of 3 inches.
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years during the period March through
November for a soil-moisture storage
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days expected in the driest 2 out of 10
years during the period March through
November for a soil-moisture storage
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FIGURE 37. Minimum number of drought
days expected in the driest 5 out of 10
years during the period March through
November for a soil-moisture storage
capacity of 3 inches.
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FIGURE 38. Minimum number of drought
days expected in the driest 1 out of 10
years during the period March through
November for a soil-moisture storage
capacity of 4 inches.
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FIGURE 40. Minimum number of drought
days expected in the driest 3 out of 10
years during the period March through
November for a soil-moisture storage
capacity of 4 inches.

90
100

888

28

90
80

A

288

70

\\^

60

sol
60
70

40
30

52

50

100

8

<80

MA

40

> 70

50

20

MO.

ARK.

LA.

30

FIGURE 39. Minimum number of drought
days expected in the driest 2 out of 10
years during the period March through
November for a soil-moisture storage
capacity of 4 inches.
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FIGURE 41. Minimum number of drought
days expected in the driest 5 out of 10
years during the period March through
November for a soil-moisture storage
capacity of 4 inches.
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FIGURE 42. Minimum number of drought
days expected in the driest 1 out of 10
years during the period March through
November for a soil-moisture storage
capacity of 5 inches.
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FIGURE 44. Minimum number of drought
days expected in the driest 3 out of 10
years during the period March through
November for a soil-moisture storage
capacity of 5 inches.
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years during the period March through
November for a soil-moisture storage
capacity of 5 inches.
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years during the period March through
November for a soil-moisture storage
capacity of 5 inches.
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moisture (inches) expected in 1 out of
10 years for a soil-moisture storage
capacity of 1 inch.
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FIGURE 49.-Minimum amount of excess
moisture (inches) expected in 3 out of
10 years for a soil-moisture storage
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FIGURE 48. Minimum amount of excess
moisture (inches) expected in 2 out of
10 years for a soil-moisture storage
capacity of 1 inch.
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FIGURE 50. Minimum amount of excess
moisture (inches) expected in 5 out of
10 years for a soil-moisture storage
capacity of 1 inch.
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FIGURE 51. Minimum amount of excess
moisture (inches ) expected in 1 out of
10 years for a soil-moisture storage
capacity of 2 inches.
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FIGURE 53. Minimum amount of excess
moisture (inches) expected in 3 out of
10 years for a soil-moisture storage
capacity of 2 inches.

25*

30

35

15

20

<20

25

<15

ARK.

LA.

MO.

LA.

15

Mo.

ARK.

20

FIGURE 52. Minimum amount of excess
moisture (inches) expected in 2 out of
10 years for a soil-moisture storage
capacity of 2 inches.
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FIGURE 54. Minimum amount of excess
moisture (inches) expected in 5 out of
10 years for a soil-moisture storage
capacity of 2 inches.
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FIGURE 55. Minimum amount of excess
moisture (inches) expected in 1 out of
10 years for a soil-moisture storage
capacity of 3 inches.
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FIGURE 56. Minimum amount of excess
moisture (inches) expected in 2 out of
10 years for a soil-moisture storage
capacity of 3 inches.
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FIGURE 59. Minimum amount of excess
moisture (inches) expected in 1 out of
10 years for a soil-moisture storage
capacity of 4 inches.
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FIGURE 61. Minimum amount of excess
moisture (inches) expected in 3 out of
10 years for a soil-moisture storage
capacity of 4 inches.
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FIGURE 60. Minimum amount of excess
moisture (inches) expected in 2 out of
10 years for a soil-moisture storage
capacity of 4 inches.
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moisture (inches) expected in 5 out of
10 years for a soil-moisture storage
capacity of 4 inches.



25

30 .

35

DROUGHT AND WATER SURPLUS IN LOWER MISSISSIPPI VALLEY 91

15

20

30

TENN .

20AnMISS.

25

35

La

25

< 25

| <15

LA.

MO .

ARK.

40

FIGURE 63.- Minimum amount of excess
moisture (inches) expected in 1 out of
10 years for a soil-moisture storage
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FIGURE 65. Minimum amount of excess
moisture (inches) expected in 3 out of
10 years for a soil-moisture storage
capacity of 5 inches.
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FIGURE 64. Minimum amount of excess
moisture (inches ) expected in 2 out of
10 years for a soil-moisture storage
capacity of 5 inches.
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moisture (inches) expected in 5 out of
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FIGURE 67. Minimum amount of excess moisture (inches ) expected in section 8
during the winter for soil-moisture storage capacities of 1 , 3, and 5 inches. (For
location of section , see fig. 5.)
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FIGURE 68. Minimum amount of excess moisture ( inches ) expected in section 8
during the spring for soil-moisture storage capacities of 1 and 2 inches. (For
location of section, see fig . 5.)
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FIGURE 69. Minimum amount of excess moisture (inches ) expected in section 8
during the summer for soil-moisture storage capacities of 1 , 2 , 3 , and 4 inches.
(For location of section, see fig. 5.)
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FIGURE 70. Minimum amount of excess moisture (inches ) expected in section 8
during the fall for soil-moisture storage capacities of 1 , 2 , 3 , 4 , and 5 inches. (For
location of section, see fig . 5.)
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