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Monthly and Annual Precipitation 

Probabilities for Climatic Divisions in Ohio 

MARVIN E. MILLER and C. R. WEAVER1 

INTRODUCTION 
This study is the first of a series which will pre­

sent precipitation probability information for the 
state of Ohio. Other studies will present ( 1) distri­
bution of monthly and annual precipitation for ap­
proximately 80 locations within Ohio and (2) prob­
able maximum 24-hour precipitation over Ohio. 
Such information will be useful to engineers in the 
design and construction of hydrological structures, 
to industrial management when considering sites for 
expansion of their businesses, to farmers in planning 
seasonal crops, to scientific personnel interested in re­
lating precipitation to the project with which they 
are associated, and to the general meteorologist who 
is expected to give information to the public. 

This publication gives the mean distribution of 
monthly and annual precipitation within the 10 cli­
matic divisions in Ohio (Figure 1). 

DISCUSSION 
Monthly precipitation normals, as published by 

the Environmental Science Services Administration 
(ESSA) under international agreement, are merely 
arithmetic means over a specified 30-year period. 
Annual precipitation normals are sums of monthly 
normals. The current normal period being used by 
ESSA is 1931-1960. 

When considering statistical frequency distribu­
tion curves, the arithmetic mean is one of the vari­
ables used in determining the normal or Gaussian 
distribution. In the normal distribution, the vertical 
line of symmetry occurs at the mean of the distribu­
tion and this value is also the median and the mode. 
This distribution provides good fits to most clima­
tological variables which are unbounded above or be­
low, such as temperature or pressure. Since precipi­
tation is bounded at the lower end by zero, it seems 
appropriate to assume that some distribution other 
than the Gaussian will best fit precipitation data. 

Barger and Thorn ( 1 ) , Friedman and Janes 
( 4), and Thorn ( 8) have shown that the incomplete 
gamma distribution gives good fits to precipitation 
climatological series. The incomplete gamma fre-
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quency distribution as presented by Thorn for the 
random variable X is given by 

e -x/S x m-1 

f(x) = (1} 

a m r (m) 

where X = precipitation amount 
f3 = beta parameter as defined in equation 

( 4). (Beta's size is dependent upon the 
variability of the rainfall amounts.) 

m = gamma parameter as found from equa­
tion ( 3) . (Gamma's size is proportional 
to the magnitude of the rainfall 
amounts.) 

r (m) = j e -x x m-1 dx, 

0 

o ~ x ~ ~, m ~ o 

(This term, the gamma function, is ap­
proximated as ( M -1) ! ) 

The probability that precipitation will not exceed X 
amount as well as the precipitation associated with 
any prdbability can be found from 

X 

F (x) = J e-x/s xm-1 

em r(m) 

(2} 

0 

Barger, Shaw, and Dale (2) have presented a 
simple method of calculating the value of precipita­
tion associated with a given probability. In the pre­
sentation by Barger, Shaw, and Dale, the gamma 
parameter is found by solving form in the quadratic 
equation 

12 (ln x -1/N ~ ln x) m2-6m-1 = 0 

(3) 

In the above equation, X is the amount of pre­
cipitation (daily, weekly, monthly, annual, etc.). The 
estimate of beta is given by 

S = x/m (4) 



Thorn (9) has developed nomograms of Pear­
son's tables (5) of the incomplete gamma func­
tion where curves of the incomplete gamma distri­
bution are related to probability (abscissa) and the 
ratio X/ {3 (ordinate). In Thorn's graphs, the value 
of precipitation associated with a given probability 
and gamma parameter is the X term in the ratio 
X/{3. 

Strommen, Kronberg, and Purvis (7) followed 
the procedure outlined by Barger, Shaw, and Dale to 
calculate monthly precipitation probabilities for seven 
climatic divisions in South Carolina. Later, Strom­
men ( 6) used the same technique to estimate similar 
monthly probabilities for 10 climatic divisions in 
Michigan. Annual precipitation probabilities were 
not included in the above publications because the 
size of the gamma parameters exceeded the limit:5 of 
Thorn's nomograms. 

For Ohio's 10 climatic divisions, the authors 
were interested in determining the monthly and an­
nual precipitation amounts for the 5, 10, 20, 30, 40, 
50, 60, 70, 80, 90, and 95 percent probability levels. 
Rather than utilizing the desk calculator as Strom­
men and colleagues did in the preparation of month­
ly precipitation probability data for South Carolina 
and Michigan, Weaver and Miller ( 11) wrote a com­
puter program for the purpose of computing precipi­
tation associated with selected probabilities. This 
program utilizes equations 3 and 4 to calculate the 
gamma and beta parameters. Precipitation, X1, for 
a given probability, P, is estimated from 

X. 
X. =X. - Xj (S) - P(m)e J (5) 
~ J m-1 

m X. 

where j = i-1 

S = 1 + X + 
(m+l) 

J 

(m+l) (m+2) 

+ x3 
(m+l) (m+2) (m+3) 

The initial estimates of X1 begins at m - 1 ; i. e., 
xj = m - 1. If m is less than 36, the gamma func­
tion, r ( m), is calculated following a procedure 
developed by Collinge (3). For gamma parameter 
values greater than 36, the gamma functions were 
found by linear interpolation of Pearson's gamma 
function tables ( 5) which were made available to the 
computer. For Ohio's 10 climatic divisions, the 
gamma parameter values were less than 36. The 
annual values were more than 36. 

The input data cards used in this study were 
punched from a publication entitled: Decennial Oen-
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sus of United States Climate-Monthly Averages for 
State Climatic Divisions 1931-1960, Ohio (Climato­
graphy of the United States No. 85-29). This pub­
lication presents tabulations of monthly averages of 
temperature and precipitation for the period 1931-
1960 for each of Ohio's 10 climatic divisions. An 
excerpt from this publication is shown in Table 1. 
These data are the simple arithmetic average of 
monthly observations for all stations within each divi­
sion with both temperature and precipitation records. 
Since 1931, as the number of temperature and pre­
cipitation recording stations increased or decreased, 
these locations were added or deleted to the station 
data being averaged. 

Figures 1 and 2 show the density of Ohio weath­
er stations in 1960 and 1930, respectively. Spacing 
of weather stations is important in obtaining homo­
geneous weather records over large areas. As shown 
in Figures 1 and 2, the statewide network of weather 
stations increased from 142 stations in 1930 to 329 
stations in 1960. This latter number of cooperative 
weather stations provides adequate coverage of tern­
perature and precipitation observations within Ohio. 

Tables 2 through 11 show the monthly and an­
nual precipitation with probability equal or less than 
.05, .10, .20, .30, .40, .50, .60, .70, .80, .90, .95 for 
the 10 climatic divisions in Ohio. To use these 
tables, follow horizontally across from some month 
or annual line to the precipitation amount of interest 
and read the probability shown at the top of the col­
umn. For example, suppose that someone is inter­
ested in the chance of receiving an average October 
rainfall of less than 1. 75 inches over north central 
Ohio. Turning to Table 3, that individual would 
see there is a 0.40 probability; i.e., in 40 of 100 years, 
the October rainfall over north central Ohio will 
average less than 1. 75 inches. 

By subtracting the probability values shown in 
Tables 2 through 11 from 1.00, the tables can be con­
verted to precipitation with probability equal or 
greater than values shown. If the above user is in­
terested in the chance of receiving 1.75 inches or more 
of rainfall during Octdber over north central Ohio, 
he would find the probability to be 6 of 10 years or 
0.60 ( 1.00 - 0.40). 

Since the data from which Tables 2-11 were 
prepared are average precipitation values for the 
various climatic divisions, the precipitation values as­
sociated with the probability levels should be used 
with the understanding that they also are average 
values. Annual precipitation generally increases 
southward across Ohio. Therefore, assuming equal 
aerial coverage of precipitation recording stations, 
precipitation at the 0.50 probability level, as given in 



Tables 2-11, should be most representative of areas 
near the center of each climatic division. 

An example of the variation of annual precipi­
tation for selected probability levels within climatic 
divisions for three stations in north central Ohio is 
shown in Table 12. It can be seen that averaging 
of monthly precipitation within climatic divisions 
tends to reduce the variation of precipitation. 

Stations shown in Table 12 are arranged from 
north to south. Put-In-Bay is located on South Bass 
Island in Lake Erie and has an annual variation of 
precipitation different from other weather observa­
tion sites within north central Ohio. These differ­
ences in precipitation amounts between Put-In-Bay 
and other north central Ohio locations are greatest 
in spring. At that time, the mean daily temperature 
of the water surrounding South Bass Island is lower 
than the mean daily temperature of north central 
Ohio's "land" stations. (Surface temperature dif­
ferences between Put-In-Bay and other north central 
Ohio locations are greatest during the afternoon, the 

normal time of maximum surface heating.) Such 
differences in surface temperatures affect the stability 
of the lower atmosphere. In this case, the stability 
differences are related to the variation in precipita­
tion between Put-In-Bay and other north central 
Ohio wea,ther observation sites. 

TABLE 12.-Variation of Annual Precipitation for 
Selected Probability Levels Within North Central Ohio. 

Annual Precipitation (inches) 

North Central 
Probability Climatic Division Put-In-Bay Oberlin Bucyrus 

05 26.09 23..47 25.24 25.06 
10 27.63 24.67 27.02 26.94 

.20 29.57 26.17 29.30 29.35 
30 31.02 27.30 31.02 31.17 
40 32.30 28.28 32.54 32.78 
50 33.53 29.22 34.00 34.34 
.60 34.79 30.19 35.51 35.95 
70 36.17 3124 37.17 37.73 
80 37.83 32.50 3918 39.88 
90 40 22 34.31 42.08 42.99 

.95 42.27 35.86 44.55 45 69 

TABLE 1.--Monthly and Annual Divisional Averages. 
\ 

TEMPERATURE (°F) PRECIPITATION (In.) 

YEARS ~ = i I I ~ I ! I = i i I I I B i :;;! 
{B,.,.._) § i ! i i ~ § ~ i i ~ 3 ~ § 

ooC "' 
ORTHWF'ST 

1931 30·11o '""' 34·7 49-7 !.1.7 71.3 77•1 n.9 69·9 57.1 48·7 38•0 ,, .. 1.04 1.40 z.s9 2.80 2.17 4·17 2.9 ... .z.aa 3.74 z •. u z.u. 2.88 31.!16 
1912 37oo4 U.l Sl·3 46.9 60.8 7o.a 74·4 73,.3 61h6 !I:S..6 36·1 2:9•9 !U.z 4.76 leOl 1.98 1.18 z.o,. z.st 2·94 x .. o:z 3..9~ tt.:n 2. ,~ 4o..27 33·M 
193! 35.4 29 .. 7 36o0 4J9.1 62·' n.o 7!5·2 71.2 68·7 H.l 31.4 :U·'Io 51.9 1·47 1..59 !.77 3.26 ft. SO 1-7~ 2·52 2·43 s.so 1.35 1.11 l•U 32.86 
1934 31·7 18·3 :!12·6 47.5 6S·6 76oo0 79·2 72.2 n.o , .. 43·9 26·8 51-0 1·37 .. , 2oo96 3.13 ·79 3·64 1 .. 51 2•92 4.1.2 ... 1·92 l.fl.t 25·33 
'l'J35 27.4 28.4 43•0 45·5 S4•3 66.5 76.9 73.1 63.8 sz.z 40•0 2h8 49.6 2·29 1.32 2·98 1.58 •• 48 ih69 3.95 3·74 .z.o7 1.!7 .z.n 1.37 30·51 
1'1136 20·1 17.9 40·9 41+.6 61..7 68·7 77•2 n.e 68.4 52.6 u.s 33·1 so.o 1·2'5 .z.se 'h2l 2.22 1.96 z.n 1·91 1 ... 92 4oo09 ,.,1 1.96 z .. sz Z9.36 
19)7 30·1 28.8 ''12•7 47.9 ,.7 68.5 73·2 74.2 u .. z 50.3 n .. o 26.9 lt-9.4 s.1a 1·62 l-!i! 5 .. 02 lo60 1.os 5.27 2·81 2.ao 2.66 1.19 1.7;1. .0 .. 96 
1938 21·1 34.6 41h1 51o0 60.4 68•3 74•1 75 .. 3 65.0 55e7 42·4 30•6 5Z·4 ... !.os 5·29 3.14 3.84 4.77 4.23 2·44 2.65 .,. 1.99 1.68 34.5!:1 
1939 30.3 29.3 37·6 45.4 63.4 12·0 7:5.0 r2.o 69.1 54·6 !9·3 u.s 51-.7 .... 3·79 :hll 4.17 .7. 6 .. 68 4ell 2·15 2·22 !h29 ·" ... 34 .. 47 
1940 15·' za.o 11·9 44·9 51.2 70·3 74·2 72.1 63·0 5~.7 31·2 34·0 iti•T 1-50 1·65 2.13 4o!7 3.82 t.ll 2•01 3·18 1.16 2·1S 2·43 S.07 32.5>8 
1941 27.4 25.1+ 32•0 5:&.9 63-5 70·6 75-•1 72·2 69 .. 1 ,, .. 42•8 !15.9 !!12.0 1.53 ... hll 1·67 3.26 3•58 1.78 2•64 1.11-5 s.u .z.oT 1.64 .z&.ltl 
1942 21·2 u .• z 39·8 ,,., 62.0 70.7 7oft•f 70.4 63•3 53.9 lt2•2 25.0 5-0.6 1-43 2·69 3·6! 2.84 s.za 4 .. 08 '*·'' 5·03 ~ .. 46 t..65 ... 71 '·"' :H.O'I 
19113 24·1 !10.1 3!1·1 44.9 ''·0 74·3 74•0 72.0 61·1 n.t :sa.z 27e7 49.4 1•!52 ... 2·34 s.o3 9.66 4•29 !!1.90 2·53 2·93 1.9~ 1.64 ... .n.21 
1944 !1·6 30.11 13·9 .,., 65.1 73..Z 74.2 75·9 65··6 52·6 .... 23.9 51.0 ... 1·11 3.4.9 , ... 3.30 3•57 1·51 2·40 1·46 1•4'- le37 1·19 .29etl!:l 
1945 ll·l 28.8 48.9 51.7 5h7 66.7 71-3 71.6 66 .. '51 51·1 42•2 u.s 49·5 ... 1.!6 5.2! 2.97 5.08 '·10 2.1U 1.6, s.u """' l.TCt h26 n.n 
19 ... 6 2a.1 30.4 48·9 49o'1 57.6 68·3 n .. .z 67.8 65•7 58·1 44·8 n.s 52 .. 2 ... 1·52 z • .za .7a 4 .. 45 6•40 1·89 le74 le32 z.sz 2·32 2.)9 28·73 
1~47 !t.O u.z 12·1 1+7.9 ''"' 66.7 70·3 78.2 65.8 6h0 37·2 2h4 ... ,., 3e60 ·41 1·99 fl.o86 5.06 Se26 .2 .. 62 ,.,. !.36 2.51 z.o1 2.05 n.u 
1948 u.a 27.1 !'Pe6 ,_, 57.9 68 .. 7 13·9 72.0 67·0 -Ua9 tt5 .. 8 32·8 50a5- 1·97 2·70 -.44 z.n ··40 tt.u 3.16 2•18 z.as h'll6o 4.29 2o75 37.7..! 
1949 ,., 33.4 38.7 47.9 61.3 73 .. 5 n.z 75.0 59a2 51·1 40.8 3!·5 52.5 ,., .. 2·58 1.85 2.48 "·83 '•'!5 2·90 3•15 2·78 3e43 ... l·l8 ,_,, 
1950 34·7 za.s ,.o 43·0 60o9 68.2 70·6 69.6 63.2 56.6 36·2 .2:2.9 49.0 7·61 .. .,. s.o5 5.19 1.29 s.oo s.aa 2·7'9 '·30 3o9l 4e36 z.z2 49o3tl 
1951 28.6 28.2 ,.,., 47·1 61-2 68.9 72·7 70o0 62·11 56 .. 1 S4o6 2:8·3 49·7 1o86 2o80 3.43 '·'2 '·'' s.u 2.89 1o62 z.u. 1·47 3.16 4ol8 37·93 
19!U 31·1 Jt-8 36olt so.o 58.4 74.4 76o8 71.6 64.9 48·7 lt3•2 u.s 51·7 3·92 1·73 h17 .... ... 62 t.04t 2o89 1-80 2. .. 45 ... z.u 2.01 30.7.L 
1953 31.7 !.2.9 40·0 45-o4 62.1 72.8 74·7 72·1 65•0 "·5 43·5 33·3 ~2·6 2·38 1-U 2o77 2.72 3ol9 2-20 s.os 3·05 1.81 .67 .7a 1.71 .n.wz 
1954 28oS ,_, , .. "·' 55.1 7Zo7 72o9 70.4 67·1 54·7 40·3 30•5 5lo5 2·34 2o83 3·7! 3.30 1.68 3o76 3·70 4·77 1·39 6o0"' 1·7• 1o78 37.11 
19, 26.2 29.6 '!.8·1 5So9 62.6 67.6 78o3 15o6 66·7 54..7 37o6 21·1 5h7 z.oo 2·03 S.tO z.ao z.os 2all 4.1S 3·06 1·66 4.69 l-o90 ... 32aU 
1q56 24o6 29e7 35·2 46.5 ... , 70 .. 4 12·6 n.6 62.0 5Ba2 41•1 36·0 50·6 1o4! 2.55 !.57 s.u s.u. .. ,. 2.78 4o66 .ao .u 1.82 z.st.. n.u 
1957 2lo1 !2.6 n.~ 49.9 ''·' 69.7 13·3 11·6 64o2 50.4 4h0 35·0 5-0oS 1o93 lo64 1 .. 01 6·13 3.61 s.zg 2a40 2·60 !.82 3·99 Zo14 5.72 :ae • .za 
19'18 26·6 22.6 :!16·1 '-0·4 59.3 n.o 72·7 70.5 64.4 54.3 4!·1 21·7 48.9 1.41 ... •72 2.65 2.J9 5·33 6.14 ·4-15 2.9! ... 4.10 ... u.u. 
1959 22·2 28.2 "·' 49.8 64.5 71.0 ., .. 76.6 67·9 u.a 36•6 5"'•7 51-Z 4·01 11·42 2.87 ,. .. , 3 .. 64 Zo7l 3.54 2·~2 3.a1 4·35 s • .zo 2:.70 u.za 
1960 29·4 27.9 25o7 52.!5 51.:1 67.7 n.z 72.9 61ol 53e7 4:s.o 24·5 ... ~., 3.07 Zo6) ... 1·63 ,_,,. ,., 3.56 2•02 1.0) 1·24 lo6) .77 26.07 

NOR MAt. 27.8 28.11 ~6.8 48.8 60o1 70·3 74., 72.5 ,, .. '""·2 40.6 !iOoO 50•1 2o!i6 1·99 z .. as s.ze 3 .. 61 4e00 3o26 2.ao 2 .. 78 z.sa z.u 2.06 33.89 

QRTH CFNTRA1. 

1931 30.1 35.8 3ihl .... 8.9 58.4. 70.0 77·5 n.3 .,., 57.6 "''·' !8·8 S:J-6 1.!58 1·55 2·10 ,_,,. 2.60 ,.89 h67 s • .n 4.24 2.5-0 <ii!•:U 2e55 Jtt.06 
19U ,,_, !5.7 :52•2 olt6•1 60·7 70·4 l!h6 72·8 65.6 '""' 31·4 u.s 51.7 4·30 1o03 2·'78 2·24 2.!19 lo96 '·" loll ..!.,,, 3a99 3o04 '·'"" 3Z.9tl 
19U 36·5 10.9 ,,., 48o8 6.2·2 74·7 75.6 72·2 68•6 52·3 n.a 12·5 52•4 1-41 lo59 3.83- s.oz 5.17 1e06 z.oa 2·05 4e44 l•lSo 1.55 t.77 2'1e10 
1914 52o1 u.s- Uo6 47·3 6h4 75.7 78·4 7lo!5 61·2 54.1 tt5.o 29·0 u .... 1-!5 ... :.69 ,.44 .. , 2.10 1.n 3·S5 3e10 ... 1.62 1-35 .u.u 
193! 28o2 2941 43ol 45o,Z 54.4 66.! 76·6 ?:Jol 64•4 ,.,. it2:•1 zs.o 50•1 24!2 !.82 2"·24 1..51 3.77 2·82 lo61 lf.•47 z.oe .1.59 2.23 lo79 30.Z5 
1936 21·1 2041 40o7 44•7 63·7 .... 75·9 75.1 68.9 5!·1' 37·0 ... 7 50·5 1-02 2·63 3.68 z.za 1 .. 48 1.93 5o49 2o10 3.84t 3·28 1.97 , •• 9 29oU 
1937 )h4 'o~lt !2·8 47oB ''·' 68.8 73.3 71te1 62•9 Sld 19·1 .n.a 50·1 7 .. 17 2·11 1.77 4 .. 17 3o40 10•23 ""•'31 2·66 2.19 3·67 ... z.z1 44.7S 
1938 28•2 35-.3 44·7 50o7 60o4 68·11 74•0 7Sel 64 .. 6 55.6 ., .. n.7 52·7 hlO 3.12 4·11 .... 1.?2: 4.86 3.79 2·41 '·'2 ... 3.2lt l~49 , .... ,,. 
193G 31·2 90 .. 7 J7o8 45.5 62.1 72-2 '1!•2 n.4 69o2 55•4 40.2 34·6 $2.0 2·29 '·" s.ss ~t.oo 1o09 lt.S2 ).59 z.oz .i!.$4 ;z.47 .71 l-U n.u 
1940 16.8 za.z !ZoO 44•2 57.5 70·0 73.9 72.0 62.8 "·' 3!h7 34·9 .... 1·17 2·J9 z.so •• ,a '·41 s .. u !.90 5>.82 z.o • 1.77 .z.:u ,.u !6.'10 
1941 za.s 26.1 $lo9 5!1.2 62.7 70.6 74·9 71.3 61·9 57.2 4lh4 36•9 sz.1 1·'38 ·77 .73 ;~..eo 9.U 4.38 J.26 2·94 1.19 3 .. 65 1-6~ ~-38 26.26 
1942 27 .. 5 24.7 ,..,. ,,_, u .. o 70e6 n-6 70.9 64·1 54.6 42·5 25·6 50·9 loll 2·57 z.Ttt !1.18 "'·lZ 3·67 4o22 4•11 .l.4) Z.09 Jo54 .o!oft6 36·4t4 
194') 2So6 29.6 :!15·7 4!ie9 59·2 7ih1 14·1 72ol 61.9 52·2 J$.9 28•6 49o7 h62 1.29 Z.S'!' .2.99 lo70 3·85 6oTO .2•4.1 .z.s • l-19 ... ... 35·1"' 
1944- 9lo8 10.9 34.6 .... 611.7 n.o 7olto2 "·' 65.4 U•.lli 42·9 .2:.1i·2 loh2 ... h76 ,.so 3.68 ).60 4.11 1·15 )·29 lo46 lol!i ,I, .. Bts 1.91 215..-"14 
194!1 lB•7 u.6 48.7 sz.o !14o0 66., 71•0 71.6 47·2 52.0 43•0 2-\•9 49.9 1·24 1·61 5.oa .a.i'o ,..oo h7l 2o76 le59 4.97 '·'"" 2o0tf- 1·77 37e2"J. 
1946 29.7 :u.o 48·4 49.4 !17.4 61.1 7.1•4 67.2. 6!hl !la.o 4h4 n.7 S.2•2 ... 1·92 2·22 .7. !li.Sl 6e91 3-·11 z.u 1ol0 z.aa 2.~oo ~.u 3.2.~7 
1947 !2·2 .u.8 !2•1 47.8 56·6 66a8 70•2: 76.9 66o!l 60ol 31o4 30·7 50·1 '3·19 ... 1·'' 4.36 '·" 6.!18 a.u .... 3.30 hi'T lta& 1·94 U.IO 
1948 ~o.z 27.8 !18·3 52o8 56 .. 7 68.2 U•7 n.o 66·1 49o8 46·2 !Se'T so •• 1-76 z.u •• ,4 a.,, •·59 4.11 ZoOT 3.•63 ;z,,, z.zs 4•3!io 2.~o n.n 
1,949 , .... .... ""' fl.7o3 6!.6 73·6 n.z n.t 60•7 , .. , lth7 34·1 S2·9 , •• z 2·02 2 .. 08 a.n 4.14 2·72 3.(18 . ... .z.u 1•1:1 h~G z.ze 31-$l. 
l9SO 36.6 !10·1 33·7 43.4 60.1 68.~ 70·9 70•0 6S.7 n.z :57·1 24•8 49·7 6•76 4o24 z.n 4.7! lo96 4·13 s.n 2·12 5.86 .a-47 .... 7 .z.u 46.25 
1951 29,!1 29.9 ,, .. 47·4 60.4 68.6 72·1 69.7 6:S.7 56.9 , .. so.z 50·2 2·!.6 Zo68 1·74 .z.n z..n 4.03 .z.sr 1·4J J .. 97 .z.a7 ,_,, 4.16 3ofuN 
1952 ,a.s S2·2 36..6 ., .. ''·' "·' 77·0 71..6 6~5.0 .,., 44·1 34•1t '2·1 4·31 !.91 3.-81 1.61 z.u 1-93 2:·90 .lli•OZ 3.26 ... 1·61 .4\o!b 31.40 
1953 u.s ''·" 40·! ,., .. 61·5 72.0 1:1 .. , 7Zo9 65·1 S6ol 44•1 , •• o 52;.7 hO! hO:J J,.90 2.74 •hS!i 2·77 '·" 2:•U l.SQ ... , ... l-78 n., .. 
1954 29ol $!.9 ,., '"'•1 56.1 12·' 72·6 10.6 61·! 55·5 .Uo9 U.·4 51·9 2·48 1·97 s.u '1·48 lo.C.O 2·21 z.n 4 .. 93 ..... !1·7S lo43 :L.!!S n.~ 
US5 27•2 ,Q.!S ,. .. ,, .. 62·5 67.5 78.o n., 66·9 55.1 n .• , 21·9" u.o hll 2·20 h45 :a.,as 2 .. J.6 2.oa 3·12 3•4-J. 1.52 !.94 ..... ... 36.0() 
1956 26·0 so.s , .. ... 7 , .. 1 61.9 n.z 70.! 61·9 5h9 -\1o9 :J6·9 .... l,.70 2ol6 a.n 2.69 ll-o84 4oQ8 .a.ta 4•12 1.60 •TZ l·!U z.~T u.5-o 
1957 2Z•7 "·1 31·0 so.t 59.4 70.2 12:.9 n.• ... , S.loO .... , . .,. 51·0 2·30 hOI 1.23 ••n 3.91 '·'' s.o7 2•11 •• ,o- 2·40 2·"'6 3.'4 !!9·115-
1958 27.0 23.0 u.6 50·2 58.7 .... 7Z•9 '!'Oe4 6S..l ,, .. 6 4!•9 ll•P -\9o0 1.46 . .. . ., !·30 2·24 4o97 6o7S 3·77 2.86 1~40 4•11 ... 32of0 
19, 23.6 29., S6·6 ~· .... 7o.!lo 1J.9 76..0 fl8·9 5a.a 3&·5 ·n.o 51·1' 4o'TI S.69 .. ., 4.20 3.6.2 1-95 4.19 Z•,_l l..as 3a83 3•1" 2·6.2 u.to 
1960 .... za.a z5.7 '2•3 .... n .. o 70..6 72.0 67•6 53a5 .... 24•2. (1.9.6 2·73 2·2' leU 2.40 s.eo 4•28 s.a1 :s .. u 1·1-4 1.2? 1.96 1·04 ,,..n 

NOR14A1. 21·1 29.5 !1.1 41·6 n .. a 70·1 74•1 lao! 6$o7 54t7 41·6 u.o $1.1 z,.45 .... 2·82 3oZ.C. , •• 1 ,.., !1.29 l•U z.n z.z~ z.sz o~.o.s n.n 
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TABLE 13.-DiHerence Between 0.50 Probability LITERATURE CITED 
Values and Arithmetic Normals for Climatic Divisions 
of Ohio. 

0.50 Probability Arithmetic Normal 
Value for Year For Year 

Climatic (Inches) (Inches) B-A 
Division A B [Inch) 

Northwest 33.62 33 89 0.27 
North Central 33.53 33.76 0.23 
Northeast 36.55 36.81 0.26 
West Central 36 30 36 63 0.33 
Central 37.12 37.37 0.25 
Central H1lls 37 26 37.47 0.21 
Northeast H1lls 37.90 38 07 0.17 
Southwest 39 63 39.98 0.35 
South Central 41.02 41.33 0.31 
Southeast 39.12 39.36 0.24 

SUMMARY 
Monthly and annual precipitation probabilities 

were prepared for the 10 climatic divisions in Oho. 
Data for the period 1931-1960, as obtained from a 
standard Weather Bureau publication, were used in 
making the calculations of precipitation probabilities. 
These probabilities were derived from the cumulative 
distribution of the incomplete gamma function. 

APPENDIX 
As the arithmetic mean precipitation values get 

larger (days to weeks to months to years, etc.), the 
sum of the several component periods approaches a 
normal distribution. 

Thorn has suggested that when rthe gamma para­
meter approaches 100, rthe da.ta are normally distri­
buted. While none of Ohio's gamma parameters 
for the computation of the distribution of annual pre­
dpita.tion exceeded 79, the differences between the 
0.50 probability values and arithmetic annual nor­
mals as shown in Table 13 do not exceed 1 percent of 
the respective median values. 

TABLE 2 PREC IP IT AT I ON wiTH 
STATION .os elO .zo ·30 

NeWEST JAN .sa .so 1.14 1e45 
NeWEST FEB e63 e82 1.10 le34 
N.WEST MAR 1ell 1.37 1.74 2e06 
NeWEST APR 1.46 1.75 2.16 2.49 
NeWEST MAY le21 1.55 2.05 2.47 
NeWEST JUN le81 2el6 2.65 'h05 
NeWEST JUL le58 1.86 2.24 2·55 
NeWEST AUG le43 le66 1.98 2e23 
NeWEST SEP 1e02 1e28 1.66 1e97 
NeWEST OCT e60 e84 1.22 le55 
NeWEST NOV e93 1el4 1.45 le70 
NeWEST DEC .63 .82 1.11 le36 

1. Barger, G. L. and H. C. S. Thom. 1949. Evalua­
tion of drought hazard. Agron. J., 11: 519-527. 

2. Barger, G. L., R. H. Shaw, and R. F. Dale. Dec. 
1959. Gamma drstributi.on parameters from 2-
and 3-week preciprtation totals in the north cen­
tral region of the United States. Iowa State Univ., 
Ames, Iowa. Unpublished mimeo. 

3. Collrnge, R. M. 1961. Gamma function. Asso­
ciation of Computing Machinery, Algorithm 31. 

4. Friedman, D. G. and B. E. Janes. 1957. Estima­
tron of rainfall probabilities. Univ. of Conn., 
Coli. of Agr., Bull. 332. 

5. Pearson, K. 1922. Table of the logarithms of 
the complete gamma function, arguments 2 to 
1200. Tracts for Computers, No. VIII. Cam­
bridge Univ. Press, Cambridge, England. 

6. Strommen, N. D. April 1967. Monthly precipita­
tion probabilities for climatic divisions in Michi­
gan. Michigan Weather Service, East Lansing, 
Mich. Unpublished mimeo. 

7. Strommen, N. D., D. Kronberg, and J. Purvis. Sept. 
1965. Precipitation probabilities for climatic di­
visions in South Carolrna. Weather Bureau Off­
ice, Columbia, S. C. Unpublished mimeo. 

8. Thom, H. C. S. April 1958. A note on the gam­
ma distribution. Mo. Wea. Rev., 86: 117-122. 

9. Thom, H. C. S. Oct. 9-11, 1951. Nomograms. 
Mimeo handout presented at National Meeting, 
Amer. Meteorol. Soc., Minneapolis, Minn. 

10. U. S. Department of Commerce, Weather Bureau, 
1963. Decennial census of United States: climatic 
monthly averages for state climatic divisions, 
1931-1960, Ohio. Climatography of the United 
States No. 85-29. 

11. Weaver, C. R. and Marvin Miller. Nov. 1967. 
A precipitation probability computer program. 
Ohio Agri. Res. and Dev. Center, Res. Circ. 155. 

PROBABILITY EQUAL OR LESS THAN 
e40 .so .60 e70 .so e90 .95 

le75 le01 2.42 2 e84 3e39 4e26 5.07 
1e57 1e81 2.07 2·38 2.77 3.39 3.95 
2.35 2e65 2.97 3e35 3.82 4.55 5e20 
2.79 3e10 3.43 3.81 4.28 5e0l 5.66 
2e88 3e30 3.76 4e29 4e97 6e03 6.99 
3.42 3.79 4.19 4e65 5.23 6e10 6e89 
2.83 3ell 3.41 3. 75 4.18 4et:S3 s.4u 
2.46 2.69 2.93 3·21 3e55 4e07 4.53 
2e27 2.57 2.90 3.29 3.78 4e53 5.,2 
le89 2.25 2.64 3·12 3e74 4e73 5.65 
1e93 2.17 2.43 2·73 3el0 3e68 4e21 
1e61 1.86 2.14 2.46 2.88 3e54 4.1~ 

NeWEST ANN 25.86 27.46 29.48 ~1e00 32.34 33.62 34.94 36.39 38.14 40e66 42.62 
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TABLE 3 PRECIPITATION WITH PROBABILITY EQUAL OR LESS THAN 
STATION .as o10 .20 e30 .40 .so .60 • 70 .so .90 .9:, 

N.CENT JAN o66 .89 1.25 1e56 1o86 2.18 2.53 2·94 3o48 4e32 5.09 
NeCENT FEB • 76 .95 1.22 lo4S 1.67 1.89 2.13 2o40 ~.76 3o3U 3ol:SU 
N.CENT MAR 1.12 1.38 1.7!:> 2.o:: 2.34 2.63 .2.9!:> 3o32 3.78 4e4'i 5 • .1.3 
N.CENT APR 1e61 1.88 2.25 2.55 2e82 3o10 3.39 3. 72 4.13 4.7:, 5 • .29 
NeCENT MAY 1e30 1.62 2.09 2o47 2o84 3.22 3.62 4e09 4.69 5·61 6o45 
NeCENT JUN 1e50 1.87 2.40 2.84 3.26 3.69 4.15 4e69 5.38 6.43 7.39 
NeCENT JUL 1e60 1.88 2.27 2.58 2.86 3.14 3.45 3.79 4."2 4o87 5.45 
No CENT AUG 1.ss 1.81 2.17 2.46 2.72 2.99 3.27 3.59 3.99 4.59 s.u 
No CENT SEP 1e14 1e39 1.73 2o02 2o28 2.S5 2.84 3el8 3.60 4e24 4.83 
NeCENT OCT .66 .sa 1.20 1.48 1o75 2.03 ..:.3~ 2· 71 3.19 3.93 4.oz 
No CENT NOV .91 1el2 1.43 1o68 1o92 2.ol6 .2.4~ 2.. u. 3ell 3o69 4oO::l 
No CENT DEC .72 .92 1.20 lo43 lo66 1.89 2.14 2·43 z.ao 3.38 3.91 

N.CENT ANN 26.09 27.63 29.':;7 31o02 32.30 13.53 34.79 36.17 37.83 40o22 42.27 

TABLE 4 PRECIPITATION WITH PROBABILITY EQUAL OR LESS THAN 
STATION o05 ·10 .20 ·30 o40 .so .60 • 70 .so o90 .95 

NeEAST JAN .87 1o13 1.52 1.85 2o18 2. ':;1 2.88 3·31 3o86 4o72. 5.52 
NeEAST FEB .98 1.19 1. 48 1. 72 1.95 2.17 2.41 2.69 3.05 3o58 4.06 
NeEAST MAR 1.4o 1.67 2.06 2.37 2o66 2.95 3.26 3.62 4o07 4e7S 5.37 
NeEAST APR le70 1.99 2.40 2. 72 3e02 3.32 3.63 3.99 4.44 5.12 5.72 
No EAST MAY 1.45 1.79 2.28 2.68 3o05 3a44 3.85 4e33 4.94 5o88 6.73 
N.EAST JUN la99 2.29 2.70 3o02 3.31 3.60 3.91 4e26 4e70 ~.3S 5.92 
No EAST JUL 1.62 1.94 2.38 2e74 3.08 3 a4l 3.77 4.18 4.70 5o4ti 6.19 
NaEAST AUG 1.65 1.93 2.31 2.61 2.89 3.17 3.47 3o81 4.23 4o87 5.44 
NeEAST SEP 1.38 1.64 1.99 2.28 2.S5 2.81 3.10 3e42 3.83 4o44 4a99 
N.EAST OCT .64 .90 1.30 1.66 2oOl 2.39 2.81 3e3l 3.97 s.o1 So99 
No EAST NOV 1e30 1.54 1.85 2.11 2.34 2.58 2.83 3.12 3.48 4o02 4.50 
No EAST DEC 1e08 1.29 1.59 lo83 ZoOS 2.27 2.51 2e79 3.13 3o65 4ol2 

N.EAST ANN 28.66 30.29 32.35 33a89 35.25 3ti.!:>S 37.89 39·3~ 41.11 43.64 45.81 

TABLE 5 PRECIPITATION WITH PROBABILITY EQUAL OR LESS THAN 
STATION .os elO .zo .30 .40 .so .60 • 70 .so o90 .95 

We CENT JAN .48 .73 1.16 1o56 le97 2.41 2.92 3e54 4.36 5.69 6e94 
W.CENT FEB .73 .94 1.25 1e51 1.76 2.02 2.31 2o64 3o07 3.73 4.33 
We CENT MAR 1e03 1.32 1.76 2.12 2.47 2.ij4 3.23 3. 70 4.L9 5oLl 6.05 
We CENT APR 1o51 1.82 2.25 2o60 2.93 3.26 3.61 4e02 4e54 5e32 6.04! 
We CENT MAY 1.36 1. 71 2.22 2o64 3.04 3.46 3.90 4o42 5.09 6o11 7.04 
We CENT JUN 1.66 2.07 2.64 3.12 3.58 4a04 4.54 5e12 5.86 6o98 a.o1 
W.CENT JUL 1.49 1.82 2.28 2.66 3.02 3.38 3.77 4o2l 4.78 5.64 6o43 
We CENT AUG 1.27 1.55 1.95 2.28 2.59 2.90 3.24 3e62 4.11 4e86 5.54 
We CENT SEP .79 1.07 1.49 1.86 2·22 2.60 3.02 3· 52 4e16 5o16 6.08 
We CENT OCT .63 .86 1.22 1·!:>4 1e85 2.18 2.54 2.97 3.54 4e43 5.25 
WaCENT NOV .88 1.12 1.45 1e73 2.oo 2.28 2.58 2.92 3.37 4o06 4.68 
WeCENT DEC e70 .92 1.24 lo52 1o79 2e07 2..37 2· 73 3.20 3e92 4e59 

We CENT ANN 27.57 29.36 31.63 33.34 34.85 :i6e30 37.80 39e44 41.42 44.27 46.73 
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TABLE 6 PRECIPITATION WITH PROBABILITY EQUAL OR LE~S THAN 
STATION .o5 .1o .20 o30 .40 .so .60 • 70 .so ·90 .9~ 

CENTRL JAN .62 .91 1.37 1o79 2.22 2.68 3.20 3o82 4.65 5.97 7.23 
CENTRL FEB .84 lo06 1.39 le66 1.92 2.19 2.49 2e83 3.26 3.93 4o55 
CENTRL MAR lo03 1.35 1.81 2.21 z.6o 3oOO 3.44 3.96 4.62 5e66 6.62 
CENTRL APR 1.70 2.02 2.45 2.80 3.12 3.45 3.79 4o19 4.69 5o44 6.11 
CENTRL MAY 1.42 1.78 2.29 2.72 3el2 3.53 3.98 4e50 5o17 6el8 7ell 
CENTRL JUN 1.84 2.22 2.74 3.17 3 .. 57 3.97 4.41 4o90 5.53 6e48 7.34 
CENTRL JUL 1.88 2.22 2.69 3e06 3e41 3.75 4.12 4e!:>4 5.07 5e!H 6e5b 
CENTRL AUG 1.16 1.46 1.88 2.24 2.58 2.92 3.30 3e74 4e-'9 5el5 5e93 
CENTRL SEP 1.04 1.29 1.64 le93 2e20 2.48 2.78 3e13 3.57 4e24 4e84 
CENTRL OCT .56 .77 1.08 1o35 le62 lo90 2.21 2o58 3.06 3e8l 4o50 
CENTRL NOV .97 1e20 1.53 le81 z.o7 2.33 2.62 2.95 3.37 4o02 4e60 
CENTRL DEC .as 1.11 1.4? lo73 2e00 2.27 2.57 2.92 3o37 4o05 4.69 

CENTRL ANN 29.17 30.81 32.89 34.44 35.81 37.12 38.46 39.93 41.70 44.23 46.41 

TABLE 7 PRECIPITATION WITH PROBABILITY EQUAL OR LESS THAN 
STATION .os e10 o20 o30 e40 .so .60 .1o .so o90 .95 

CeHILL JAN .66 .94 1.37 1.77 2.16 2.58 3.05 3o6l 4.35 5.52 6o63 
C.HILL FEB .85 1.05 1.35 1o60 1e83 2..07 2.33 2.63 3.01 3o60 4.13 
C.HILL MAR 1.26 1.56 1.q8 2.32 2o6!:> 2.98 3.34 3o76 4.29 SolO 5.84 
CoHILL APR 1.59 1e89 2.29 2·62 2.92 3.22 3.54 3e91 4o37 5e07 5.69 
CoHILL MAY 1.47 1.82 2.32 2.74 3o14 3e54 3.97 4o48 5.11 6e09 6.97 
C.HILL JUN 1.92 2.32 2.87 3.33 3.7o 4.19 4.65 5e19 5o86 6o87 7o78 
CoHILL JUL z.oo 2.33 2.77 3.13 3.45 3.78 4.12 4.51 5oOO 5.73 6.39 
C.HILL AUG 1.52 1.83 2.27 2.63 2.97 3.31 3.68 4e09 4.62 5o42 6.13 
CoHILL SEP 1.11 1.37 1.75 2e06 2.3~ 2.65 2.97 3o35 3.82 4o54 5o19 
C.HILL OCT .61 .83 1.16 1·4? 1·74 2e04 2.37 2· 76 3.2.7 4e06 4.79 
CoHILL NOV o95 1.18 1.50 le77 2e03 2.28 2.56 2·88 3.~9 3e9l 4.47 
CeHILL DEC • 74 .97 1.30 1e59 1e86 2el5 .C.46 2o83 3.30 4e04 4.72 

C.HILL ANN 29.90 31.43 33.36 34.80 36.06 37.26 38.49 39.84 41.46 43.78 45.76 

TABLE 8 PRECIPITATION WITH PROBABILITY EQUAL OR L.E~S TrlAN 
STATION .as .1o .zo ·30 e40 .so .60 • 70 .ao ·90 .9:> 

NE HIL JAN .84 1.13 1.56 1.94 2.31 2.69 3.12 3o63 4.28 5.31 6o.C7 
NE HIL FEB .as 1.07 1.3B 1.65 1e90 2.16 2.44 2· 76 3.18 3.82 4.40 
NE HIL MAR 1.33 1.64 2.oa 2.45 2e80 3o15 3.53 3.97 4.53 5.39 6.17 
NE HIL APR 1.54 1.84 2.27 2e6l 2.93 3.25 3.59 3.'i9 4.49 5o24 5.92 
NE HIL MAY 1o44 leBO 2.31 2.74 3·1~ 3.57 4.02 4e55 5.21 6e24 7.18 
NE HIL JUN 2.24 2.57 3.01 3.36 3.68 4e00 4.34 4· 72 ~.18 5o titS 6.49 
NE HIL JUL 1o96 2.33 2.83 3.24 3.61 3.99 4e3'i 4otl!:l 5.42 6e29 7.07 
NE HIL AUG 1.31 1.62 2.07 2.45 2.80 3e1o 3.55 4e0l 4.58 5.46 6.25 
NE HIL SEP 1e08 1.34 1.72 2.04 2.34 2.65 2.98 3·36 3.85 4e6l 5.29 
NE HIL OCT .60 .84 1.20 1o53 1.86 2.20 2.58 3e04 3.64 4e58 5.47 
NE H!L NOV .98 1.21 1.54 1.81 2.06 2.32 2.60 2.92 3.33 3.96 4.53 
NE HIL DEC .90 1.13 1.46 1· 74 2.oo 2.27 2.57 2·91 3.34 4e0l 4.63 

NE HIL ANN 31.27 32.66 34.40 35.69 36.82 37.90 39.00 40·19 41.63 43.67 45.42 
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TABLE 9 PRECIPITATION WITH PROBABILITY EQUAL OR LESS THAN 
STATION .os e10 .20 ·30 ·40 .so .60 • 70 .so .90 .95 

S.WEST JAN e70 1.02 1.~5 2.03 2·52 3.05 3.64 4.36 5.32 6.85 8.30 
S.WEST FEB .so 1.07 1.47 1.82 2el!:l 2.51 L.90 3.36 3.95 4.89 5.75 
SeWEST MAR 1.14 1e50 2.04 2e50 2.9~ 3.42 3.94 4.54 5.33 6.55 7.6ti 
SeWEST APR 1.47 1.81 2.29 2.69 3.07 3.45 3.87 4e35 4.96 5e89 6.74 
S.WEST MAY 1.32 1.69 2.22 2.67 3e11 3.55 4.04 4e60 5.33 6e45 7.49 
S.WEST JUN 1.73 2.12 2.67 3ell 3e54 3.96 4.43 4e96 5.63 6.66 7.59 
s.wEST JUL 1.52 1.87 2.37 2.79 3.18 3. 58 4.01 4e51 5.15 6a11 1.oo 
S.WEST AUG 1.62 1.89 2.25 2.54 2.81 3.07 3.35 3.67 4.07 4.66 5.19 
SeWEST SEP 1e06 1.34 1.74 2e08 2e40 2.73 3.oa 3e50 4.03 4.8~ 5.60 
SeWEST OCT .66 .a a 1.21 1·50 1.78 2.07 2.40 2. 78 3.27 4.05 4.77 
S.WEST NOV .97 1. 2 5 1.66 2.01 2.34 2.69 3.06 3·50 4e07 4e93 5.73 
S.WEST DEC 1.o2 1.28 1.64 1.95 2e24 2.54 2.86 3·23 3.71 4e44 s.u 
S.WEST ANN 30.08 32.04 34.52 36.39 38.Q4 ~9.63 41.26 43e05 45.21 48.34 51.02 

TABLE 10 PRECIPITATION WITH PROBABILITY EQUAL OR LESS TrlAN 
STATION .o5 .1o .20 e30 e4Q .so .60 • 70 .so e90 .95 

SeEAST JAN .87 1.17 1.63 2.03 2e42 2.83 3.29 3e83 4.53 5.o3 6.65 
SeEAST FEB e91 1.15 1.51 1.81 2e09 2.38 2.70 3·07 3.55 4e2ti 4.95 
S.EAST MAR 1e33 1.66 2.13 2·53 Ze9l 3.29 3.71 4el9 4.81 5e7b 6.62 
SeEAST APR 1.66 1.96 2.37 2e70 3e0l 3. 32 3.64 4.0.:: 4.49 5.19 5etl3 
SeEAST MAY 1.44 le82 2.37 2.83 3e27 3.71 4.20 4.77 5.49 6e6l 7e64 
S.EAST JUN 2.17 2 .5·2 3.01 3.40 3.76 4.11 4.49 4.92 Se46 6.27 o. .. 99 
SeEAST JUL 2.59 2.89 3.29 3.6Q 3e88 4.16 4.45 4. 77 5.16 5e74 6.26 
S.EAST AUG 1.36 1. 71 2.21 2.62 3e02 3.42 3.86 4e37 5.03 6e03 6.95 
S.EAST SEP 1.02 1.29 1.67 2·00 2e30 2.62 2.97 3e37 3.88 4e67 5.39 
SeEAST OCT .64 .85 1.17 1.45 le 73 2.02 2.33 2. 71 3.19 3.96 4.67 
S.EAST NOV 1eOl 1.25 1.58 1e86 2.12 2.39 2.68 3. 01 3.43 4·0() 4.66 
S.EAST DEC l.Ql 1.26 1.60 1. 89 2e16 2.44 2..74 3e09 3.S3 4el.O 4e81 

SeEAST ANN 31.10 32.77 34.86 36.43 37.81 39.12 40.47 41.95 43.72. 46e2.b 48.44 

TABLE 11 PRECIPITATION WITH PROBABILITY EQUAL OR LE5~ THAN 
STATION .as e10 .20 ·30 ·40 e!:>O .60 • 70 .so ·90 -~~ 

SeCENT JAN 1.oo 1.3 5 1.90 2.38 2e85 3.35 3.90 4· 55 5.39 6.71 7.93 
SeCENT FEB .85 1.14 1.57 le94 2.31 2.1o 3.12 3e62 4.27 5.29 6.24 
SeCENT MAR 1.59 1.97 2.51 2.96 3.38 3.81 4.28 4e82 5.51 6.55 7.50 
SeCENT APR 1.62 1.95 2.41 2.79 3el4 3.49 3.87 4· 31 4.86 5.69 6e45 
S.CENT MAY 1.42 1.79 2.33 2.78 3.21 3.65 4.12 4e68 ~.39 6e4!l 7.48 
S.CENT JUN 2.13 2.45 2.89 3.23 3.55 3.86 4.20 4· 57 5.04 5.73 6.35 
S.CENT JUL 1.99 2.39 2.93 3.37 3.79 4.20 4.64 5 ·15 5.79 6e76 7e64 
S.CENT AUG 1e64 1.96 2.40 2.75 3e08 3.41 3.77 4•17 4e68 5e46 6.15 
S.CENT SEP 1.35 1.61 1.97 2.27 2.54 2.81 3.11 3. 44 3.86 4.50 5.07 
S.CENT OCT .59 .79 1.10 1e37 1.64 1e91 2.22 2.58 3.05 3.78 4.47 
S.CENT NOV .99 1.24 1.61 le92 2.21 2.51 2.84 3e22 3.70 4e45 5.13 
S.CfNT DEC 1.oe 1.35 1.74 2e06 2.37 2.69 3.03 3. 42. 3.':13 4e70 5.40 

S.CENT ANN 32.05 33.90 36.24 38.00 3'::1.54 41.02 4.::.54 44e.d 46.21 49e09 51.,6 
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Ohio's major soil types and climatic 
conditions are represented at the Re­
search Center's 11 locations. Thus, Cen­
ter scientists can make Held tests under 
conditions similar to those encountered 
by Ohio farmers. 

Research is conducted by 13 depart­
ments on more than 6000 acres at Center 
headquarters in Wooster, nine branches, 
and The Ohio State University. 
Center Headquarters, Wooster, Wayne 

County: 1918 acres 
Eastern Ohio Resource Development Cen­

ter, Caldwell, Noble County: 2053 
acres 

Mahoning County Experiment Farm, Con­
field: 275 acres 

NORTH,C 

··-··-··J 

Muck Crops Branch, Willard, Huron 
County: 15 acres 

North Central Branch, Vickery, Erie Coun­
ty: 335 acres 

Northwestern Branch, Hoytville, Wood 
County: 247- acres 

Southeastern Branch, Carpenter, Meigs 
County: 330 acres 

Southern Branch, Ripley, Brown County: 
275 acres 

Vegetable Crops Branch, Marietta, Wash­
ington County: 20 acres 

Western Branch, South Charleston, Clark 
County: 428 acres 
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