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Monthly and Annual Precipitation
Probabilities for Climatic Divisions in Ohio

MARVIN E. MILLER and C. R. WEAVER*

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 Thom (1), Friedman and Janes
(4), and Thom (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 Thom for the
random variable X is given by

e -x/8 % m-1

f(x) = (1)

g ™ r(m)

where X = precipitation amount
== 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. )
X -1
I'(m)=fe_x x ™ ax,
o

O X< ®, m?a 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 probability can be found from

X
F (x) = f e~X/B ym-1 (2)
8™ 1 (m)
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 for m in the quadratic
equation

12 (In ¥ -1/N } 1n 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

B = x/m (4)



Thom (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/B (ordinate). In Thom’s graphs, the value
of precipitation associated with a given probability
and gamma parameter is the X term in the ratio
X/B.

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 limits of
Thom’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, Xi, for
a given probability, P, is estimated from

X .
X. = X, - *35(s) - P(me 2  (5)
1 J m-1
m X,
J
where j = i-1
S =1 + X + X2
(m+1) (m+1) (m+2)
+ x3

(m+1) (m+2) (m+3)

The initial estimates of X begins at m — 15 i. €.,
X;=m— 1. If misless than 36, the gamma func-
tion, I' (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 Cen-

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 tem-
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 October 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

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 weather observation sites.

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

Annual Precipitation (inches)

Island in Lake Erie and has an annual variation of Probabil North Central
.. . . robability Climatic Division Put-In-Bay  Oberlin  Bucyrus
precipitation different from other weather observa-
. ;
iy . ) 05 26.09 23.47 25.24  25.06
tion sites within north central Ohio. These differ- ’
ences in precipitation am bet Put-In-B . 7.6 24.67 Z7.02 2694
T In-
precip amounts between FPut-ln-Bay .20 29.57 26.17 29.30  29.35
and other north central Ohio locations are greatest 30 31.02 27.30 31.02 3117
1, Sprlng. At that t]mc, thc mean dally tempcrature 40 32.30 28.28 32.54 32.78
: . 50 .
of the water surrounding South Bass Island is lower 20 gi gg 29.22 3400  34.34
.
. . 30.19 3551  35.95
than the mean daily temperature of north central
Ohio’s “land” stati Surf dit 70 36.17 3124 3717 37.73
s stations. (Surface temperature dif- 80 37.83 39.50 3918  39.88
ferences between Put-In-Bay and other north central 90 4022 34.31 42,08 42.99
Ohio locations are greatest during the afternoon, the .95 42.27 35.86 4455 4569
TABLE 1.—Monthly and Annual Divisional Averages.
\
TEMPERATURE (°F) PRECIPITATION (In)
e I3 =
| B 1 s | B = &
YEARS 1% g 5 g g1d 8|82 |88 g g |2
2 El
e HUHHHEEHHBHHBHIHEBEE IR
= H B |z z | a < | B 3 Bl 2|4 z | a8
NORTHWEST
1931 30a4 | 3445 | 3447 | 4947 | 5847 T1a3 | 7741 | 7269 | 6949 | 571 [ 48e7 | 3840 | 5306 1606 1e40| 2439 2.80| 2417] 4027 2094 | 2488 3,78 | 2423 | 2.76| 2488 3le56
1932 BTah | 35,1 | 3143 { 469 | 6048 | 708 | Thed | 7343 | 646 | 5306 | 3601 | 2949 [5102 HoT6] 1001| 198 La98| 2404 2059 | 294 | 1402 | 3495 4435 | 2476 4427 33465
1933 B5e4 | 2947 | 3640 4941 | 6243 | 7540 | 7542 | 7142 | 6847 | 510l | 374 | 31e4 |51.9 2e4T| 1459 3477 34261 6450 1e75| 2452 2-43{ 5.50| 1435 | 1a11| lebl 32.86
1934 Ble7 | 1843 | 3246 | 4705 | 6346 | T640 [ 7942 [ 7242 {670 | 5344 4349 | 2608 {5100 1.37 «80] 2496] 3413 «79 | 3064 1a51( 2492 4al12 65 [ 1a92 [ 1a52 25433
1935 27eb | 2844 | 6340 | 4545 | 5443 | 6645 | 7649 | 7301 | 6348 [ 5242 | 4040 | 2348 | 4946 2629 1e32 2498 1458 4,48 269 3495| 374 2,07 1437 | 2467 1.37 30451
1936 2001 ] 179 [ 4049 | 4446 | 63T | 6847 | 7742 | 75.8 | 6844 | 5246 [ 3645 | 3341 | 5040 1e25| 2458| 3421 2422 1496 2023 1491 | 1492| 4409 | 3451 | 1496 | 2452 2936
1937 3048 | 2848 | 3247 | 4709 | 5947 | 6845 | 7342 | T4e2 | 6242 | 5003 | 3840 | 2649 494 BaTO| 1062 1453 5.02| 3460 Te05| 5.27| 2481 ] 2.80| 2466 | 1419 1a71 40496
1938 2Tel | 3446 ) 4641 | 5140 | 600t | 6843 | Thal | 75+3 | 6540 | 5547 [ 4244 | 3006 | 5204 «69| 3405] 5429| 3414 3.84| 4eT7| 4423 2444 2465 «78 ] 1499 le68 34455
1939 303 | 2943 | 3706 | 4544 | 6304 | 7240 | 730 | 7240 | 69e1 | 546 | 3923 | 3348 |51a7 2eb4| 3279 3418[ 4417 oT6| 6068 4u11| 2415f 2422 | 3429 «80 «88 Bhob?
1940 1545 | 2840 | 3149 | 4449 | 5702 | TOe3 | T4e2 [ T241 [ 6340 {5447 [ 3842 | 3400 [48ae7 1450 1465| 2413 4437} 3,82 Sell| 2401} 3428 126 | 2415 2443 | 3.07 32458
1941 27eb | 2544 | 3240 | 5349 | 6345 | 706 | 751 | 7242 | 69¢) [ 5646 | 4248 | 3549 [52.0 1.53 «56| lell| 1a67| 3426| 358 1478 2464 | lat5| 5412 | 2.07| leb4 26.41
1942 2742 | 2442 | 3948 | 5346 | 6240 | T0e7 | T4e5 | TOeh | 6343 [ 5349 [ 4242 | 2540 | 5046 1e43| 2469 3463 2,84 3.28| 4408 4e39| 5.03] 2446 | 1465| 2.7 | 1.%0 37.09
1943 2448 | 3041 ] 3501 | 449 | 5940 | T4e3 | T4a0 | 7240 | 6103 [ 5149 | 3842 | 2747 | 4904 1.52 «96 | 2e34) 3,03| 9.66| 4+29] 5490 2453 | 2493 | 198 | 1e64 43 37.21
1944 3146 | 3048 | 3309 | 4543 | 6501 | 7342 | T4e2 | 739 | 6546 [ 5246 | 4242 | 2349 |51e0 #54] 1eT1] 3449 S.46| 3.30| 3057 1e51 2040] Lewb | Let5| 2437] 1479 29405
1945 1801 [ 2848 | 4849 | 51e7 | 5347 | 667 | T103 | T1e6 | 6649 |51el {4242 | 2345 [4945 #78| 1456| 5423| 2.97| 5.08| 510 2.65]| 1465 5421 | 3456 | 170 | <26 37475
1946 2847 | 3004 | 4Ba9 | 4949 | 5706 | 6843 | 7342 | 6748 [ 6547 [ 5841 | 4heB [ 3345 [52.2 #84) 1.52| 2.28 aT8| 4443 | 6440] 1489] la74 | 1032 2482 2.32] 2.39 2B.73
1947 3140 | 2242 | 3261 | 4709 | 5645 | 6647 | 7003 | 7842 | 6548 | 6140 [ 3742 | 2944 |49e9 3460 eb1| 1099| 4486 5.06| 5026| 2462| 3458 | 3436 | 2451 | 2401 2405 37431
1948 1948 | 2701 | 3706 | 5345 | 5709 | 6847 | 7309 | 720 | 6740 [49e9 | 4548 | 3248 [ 5045 1e97] 2470 4adt] 2487) 4,40 4e15| 3416 2018 2485 1096 4429 2475 37472
1949 3343 | 33,4 | 3847 [ 4709 | 6143 | 7345 | T7e2 | 7340 | 5942 [ 5841 [40e8 | 3345 | 5245 Be96) 2458 1.85] 2448 4483 3435| 2490| 3475 2,78 3a43 B8 | 2.78 35457
1950 34eT | 2845 | 3340 [ 4340 | 6009 [ 6842 | 7006 [ 6946 | 6342 | 5646 [ 3642 | 2249 |4940 Tebl| 4e78| 3405| 5419 1.29| 500| 3488| 279 5430 391 | 40236 2422 49438
1951 2846 | 2842 | 3745 [ 4701 | 6142 | 6849 | 7247 | 7040 | 628 | 5601 3446 | 2823 |49a7 1486 2480 3443] 3,62 3.59| 5¢15] 2489 1e62| 2416 3447 3,16 4.18 37.93
1952 31el | 3148 | 3644 | 5040 | 5Bk | Tholk | 7648 | T1eb | 6449 [ 48e7 | 4342 | 3345 {5107 3e92) 1473 3477 3.64| 4,62| 1e04| 2.89] 1.80| 2445 «69| 24151 2.0L 3071
1953 31eT [ 3249 [ 4000 [ 454 | 6241 | T248 | T4eT { 7248 [ 6540 [ 5645 [ 4345 [ 3343 (5246 2438( 1423 2.7T| 2e72] 3.39| 2.20| 3.05] 3.05| 1.87 .67 2781 LaT) 25482
1954 2845 35,9 | 3544 | 5345 | 5548 | 7247 | 7249 | TOek | 670l | 5407 [ 4043 | 3045 [51e5 2e34) 2483 3473 3.30| 1.68| 376 3470 4e77{ 1439 | 6405 | la78| 1.78 37.11
1955 2642 | 2946 | 3Ba) | 5549 | 6246 | 6Te6 | 7843 | 7506 | 667 [ 5447 | 37e6 | 27el |51e7T 2400{ 2403 3490{ 2480 2.05| 2«11} 4215 3.06| l.66| 4469 3490 48 32483
1956 2446 [ 2947 | 3542 | 4645 | 5940 | TOak | 7246 | 7T1a6 | 6240 | 5842 | 41le) | 3640 | 50.6 Te43| 2455| 3457 3451) 5.16| 3404 2.78| 4466 «80 «4T | 1a82] 2436 32415
1957 21el [ 3246 | 3746 [ 4929 | 59e3 | 697 | T3e3 [ 7146 {6442 | 5044 (4140 | 3540 |50a5 1e93] 1e64) 1201] 6e13| 3461 5629 2440 2.60] 3482/ 3499 2424 3.72 38.28
19%8 2646 | 2246 | 36e) | 50e4 | 5943 | 6540 | 7247 | 7045 [ 6404 | 5403 | 4301 [ 2147 {4809 1eb4l 68 @T2| 2465 2439 5433 6474 4015 2.93 495 4.10 33 32438
1959 2242 | 2Be2 | 3643 | 4948 | 6845 | T1a0 | 7326 | 7606 [ 6Te9 | 5248 | 3646 | 3407 |51e2 4003 34421 2487) 4443 3,64 2471 3.54| 2452 3481 4435 3426 2.70 41428
1960 294 | 2749 | 2547 | 5245 | 58, 6Ta7 | T1a2 | 7249 [ 68e1 [ 5327 | 4340 | 2443 [4946 3407 2.63 «897 1463 3465 3493| 3.56{ 2002 1403 | 1424 lab® 77 26407
NORMAL 2748 ) 2848 | 3648 | 4848 | 60e1 | 7043 | 7403 | 7245 | 6504 | 5442 | 4046 | 3040 |50.8 2036| 1.99| 2485| 3.28| 3.61| 4.00] 3.26| 2.80| 2.78| 2.58| 2.32| 2.06 33489
NORTH CFNTRAL
1931
1932
1933
1934
1935
1936
1937
1938
193¢
1940
1941
1942
1943
1944
1945
1946
1947
1948
1949
1950
1951
1952
1953
1954
1955
1956
1957
1958
19%9
1960
NORMAL




TABLE 13.—Difference Between 0.50 Probability
Vclu:s 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 Hills 37 26 37.47 0.21
Northeast Hills 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.

Thom has suggested that when the gamma para-
meter approaches 100, the data are normally distri-
buted. While none of Ohio’s gamma parameters
for the computation of the distribution of annual pre-
cipitation 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.

10.

11.
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TABLE 2 PRECIPITATION WITH PROBABILITY EQUAL OR LESS THAN

STATION «05 °1l0 020 ¢330 «40 «50 «60 e 70 «80 e90 ¢95
N« WEST JAN «58 e8B0 leld 1e45 175 20607 2042 284 3639 426 5407
NeWEST FEB 063 082 1el0 le34 1457 181 26407 2638 277 3639 3,95
NeWEST MAR 1411 1637 174 206 235 265 2697 335 3682 455 5420
NeWEST APR 1446 1475 2616 2449 2479 310 3243 3481l 4e28 5601 5466
N+WEST MAY 1,21 1455 205 247 288 330 3476 44029 4497 6603 6499
NeWEST JUN 1481 2416 265 3605 3682 3479 4al9 4665 5423 6610 6489
NeWEST JUL 1e58 1e86 224 2455 2483 3ell 3641 375 G4ol8 483 5e4U
NeWEST AUG 1lat3 1a66 1498 223 2446 2669 2493 3021 3655 407 4453
NoeWEST SEP  1a02 1628 1466 1e97 227 257 2490 329 3678 4e53 5422
NeWEST OCT 260 e84 1422 1655 1689 2025 2664 3012 3074 4eT3 5065
N+ WEST NOV 093 lel4 1e845 170 1693 2017 2443 2673 3410 3668 4421
NeWEST DEC «63 «82 1,11 1e36 1461 1e86 2014 2446 2488 3654 4415
NeWEST ANN 25486 27446 29448 3100 32e34 33462 3494 36039 38614 40666 42482



TABLE 3

STATION

NeCENT
Ne CENT
NeCENT
NeCENT
NeCENT
NeCENT
NeCENT
NeCENT
NeCENT
NeCENT
NeCENT
NeCENT

NeCENT

TABLE 4

JAN
FEB
MAR
APR
MAY
JUN
JUL
AUG
SEP
ocT
NOV
DEC

ANN

STATION

NeEAST
NeEAST
NeEAST
NeEAST
NeEAST
NeEAST
NJEAST
NeEAST
NeEAST
NeEAST
NeEAST
NeEAST

NeEAST

TABLE 5

JAN
FEB
MAR
APR
MAY
JUN
JUL
AUG
SEP
ocT
NOoV
DEC

ANN

STATION

WeCENT
WeCENT
WeCENT
WeCENT
WeCENT
We CENT
WeCENT
WeCENT
WeCENT
WeCENT
WeCENT
WeCENT

WeCENT

JAN
FEB
MAR
APR
MAY
JUN
JuL
AUG
SEP
ocT
NOV
DEC

«05

066
«76
lel2
le61
le30
1e50
le60
1655
lel4
66
«91
712

26409

«05

«87

«98
1440
1s70
le45
1.99
l.62
le65
1.38

64
l1.30
1.08

28466

e 05

o48
73
l.03
le51
l.36
le66
1.49
1,27
«79
«63
+88
«70

PRECIPITATION WITH PROBABILITY EQUAL OR LESS THAN

10

«89
«95
1.38
1.88
le62
1.87
1.88
1.81
1439
«88
le12
92

27.63

20

le.25
le22
1,75
2425
2.09
2440
2627
2417
1.73
1.20
le43
1,20

29457

30

le56
le45
2605
255
247
2484
258
2046
202
le48
168
le43

31402

040

1.86
1.67
2434
2482
2.84
3426
2486
272
2428
le75
1692
1e66

32.30

«50

218
1.89
2463
3610
3622
3469
3.14
2499
2455
2403
2el6
1.89

33453

60

2453
2413
2495
3039
3662
4415
3445
3.27
2084
Ze3D
2e4ld
Zelk

34479

e 70

294
2040
3e32
3.72
4409
4469
3479
3459
3018
2671
2e72
2043

3617

«80

3.48
Ze16
378
4013
4469
5438
4,22
3.99
3460
3619
3611
2480

37483

«90

4e32
330
L4o&tY
4eT5
5661
6e43
4487
4459
bGe24
393
369
3438

40622

PRECIPITATION WITH PROBABILITY EQUAL OR LESS THAN

10

le13
1.19
1,67
1.99
1.79
2629
1.94
l1e93
le64

«90
l.54
129

30.29

«20

le52
l.48
2406
2440
2428
270
2438
2431
1.99
le30
1.85
1.59

32.35

30

185
le72
237
2672
2468
3402
274
2e61
2428
1«66
2011
le83

33489

040

2418
1.95
2466
3402
3405
3.31
3408
2489
2455
2401
234
2405

35425

«50

2451
2417
2495
3432
3e44
360
3e4l
3417
2481
2439
2458
2427

36455

«60

2488
2041
3426
3.63
3485
3691
3.77
3e47
3410
2481
2483
2451

37.89

«70

3631
2069
362
3.99
4433
426
4418
3481
3e42
3431
3412
279

39435

80

3.86
3405
4407
beby
4094
4470
4.70
4423
3.83
3.97
3e48
3.13

«90

GeT2
3.58
475
5612
5488
535
5e¢48
4e87
Lebl
501
4e02
3¢65

4lell 43464

PRECIPITATION WITH PROBABILITY EQUAL OR LESS THAN

«10

73
«94
le32
1.82
1.71
2407
l.82
1e55
1.07
«86
le.12
092

ANN 27457 29436

«20

lel6
le25
l.76
225
2422
2664
2428
1,95
le49
le22
le45
l.24

3l.63

«30

le56
1651
2012
2460
2464
3612
266
2428
1.86
le54
1e73
le52

33634

o 40

1497
176
2e47
2493
3404
3458
302
2459
2422
l.85
2400
le79

34485

«50

2441
2402
2484
3426
3646
4404
3438
2490
2460
2.18
2428
2407

36430

«60

2492
2431
3423
3461
3490
4.54
3,77
3.24
3.02
2454
2458
2437

37480

« 70

3e54
264
3470
4402
4e42
5612
4621
3462
3+52
297
2492
2¢73

39e¢44

«80

44636
3.07
4429
4¢54
5609
586
4e78
4ell
4el6
3e54
3637
3020

41642

90

5e 69
3473
Sedl
532
6ell
698
564
4486
5616
4443
44606
3692

44027

+95

5609
348V
S5el3
529
645
739
5e45
5011
4483
4eb2
4ell
3491

424,27

«95

552
4406
537
572
6e73
592
619
5044
4499
5499
4450
4el2

45481

95

6494
4433
6405
6402
704
8401
6e43
5454
6.08
525
4468
4459

46473



TABLE 6
STATION

CENTRL JAN
CENTRL FEB
CENTRL MAR
CENTRL APR
CENTRL MAY
CENTRL JUN
CENTRL JUL
CENTRL AUG
CENTRL SEP
CENTRL OCT
CENTRL NOV
CENTRL DEC

CENTRL ANN

TABLE 7
STATION

CeHILL JAN
Ce.HILL FEB
CeHILL MAR
CeHILL APR
CeHILL MAY
CeHILL JUN
CsHILL JUL
CeHILL AUG
CoHILL SEP
CeHILL OCT
CeHILL NOV
CeHILL DEC

CeHILL ANN

TABLE 8
STATION

NE HIL JAN
NE HIL FEB
NE HIL MAR
NE HIL APR
NE HIL MAY
NE HIL JUN
NE HIL JuL
NE HIL AUG
NE HIL SEP
NE HIL OCT
NE HIL NovVv
NE HIL DEC

«05

062
e84
103
1.70
le42
le84
l.88
le16
le04
«56
097
«88

29417

e 05

66
«85
l.26
1459
le47
le92
2400
le52
1,11
+61
*95
74

29.90

05

« 84
«85
l.33
le54
le44
2624
1.96
1.31
1.08
¢ 60
«98
«90

PRECIPITATION WITH PROBABILITY EQUAL OR LESS THAN

10

e91
1606
1.35
2.02
1e78
2622
2622
le46
1l.29

o717
l.20
l1ell

30.81

20

1.37
1.39
1,81
2445
2429
2e74
2469
1.88
le64
1.08
1.53
1o45

30

1e79
leb6
2621
2.80
2672
3617
3.06
2e24
1493
le35
1.81
1e73

32489 34444

40

222
1692
2660
3412
3.12
3657
3e4l
258
220
1e62
2407
200

35481

«50

2468
2419
3.00
3445
3653
397
3475
2692
2048
190
2033
227

37.12

«60

3.20
2049
3e44
3.79
3.98
Ga41
4412
3430
2.78
2621
2462
2457

38446

70

3482
283
3696
4419
4450
490
Goe b4
3e74
3013
2¢58
295
2092

39693

«80

4465
3426
4462
4469
5617
5453
5607
4029
3457
3606
3637
36437

41670

90

5697
393
Seb6
Seld
6018
6048
5e87
515
4e24
3.81
4402
4e05

44423

PRECIPITATION WITH PROBABILITY EQUAL OR LESS THAN

10

094
1.05
1,56
1.89
1.82
2632
2433
1.83
1637

«83
118

«97

31443

«20

1.37
1.35
l.98
2429
232
2487
2.77
2427
l1.75
l.16
l1e50
l.30

30

le77
1460
2632
2062
274
3633
3413
2463
2406
le4b
le77
159

33,36 34480

40

2016
1683
265
292
.14
376
3445
297
235
le74
203
1.86

36406

50

2458
2607
2498
3622
3e54
4419
3.78
3.31
2065
204
2428
215

37426

60

3.05
2433
334
3454
3497
4eb65
4,12
3.68
2497
2437
2456
2e46

38449

70

3461
2463
3676
3491
4048
519
4451
4409
335
276
2488
2483

39.84

« 80

4435
3«01
4429
4437
5¢11
5686
500
4beb2
3682
3627
3429
330

41e46

+90

552
360
510
5607
609
687
5673
542
4454
4406
3491
4e04

4378

PRECIPITATION WITH PROBABILITY EQUAL OR LESS THAN

«10

le13
1.07
le64
1.84
180
2457
2433
le62
le34

e84
l1.21
l.13

NE HIL ANN 31427 32.66

«20

le56
1.38
2408
2427
2631
3.01
2483
2.07
le72
1420
le54
ls46

«30

1.54
1465
2e45
2061
2674
3e36
3624
2e45
204
le53
l.81
le74

34440 35469

&40

231
190
2480
2493
3elb
3«68
3461
280
234
186
2606
2400

36482

«50

2469
2016
3.15
3425
3457
4400
3.99
3el16
2465
2620
232
2427

37.90

«60

3.12
2e44
3453
3459
4402
4434
4439
3455
2498
2.58
2460
2457

39.00

s 70

3463
276
3697
399
4455
4e72
4e8H
4001
3636
304
2092
2491

40419

«80

428
3.18
4453
4oe49
5621
5«18
H5e42
4e58
3485
3464
3e33
3634

4le63

90

5e31
382
539
5e24
6e24
5088
6629
5046
4061
4058
396
4401

43467

)

Te23
4455
6eb2
6011
Tell
Te34
6e58
593
4484
4450
4460
4469

46641

95

6463
4613
5084
5469
697
Te78
6439
6413
5419
4e79
4e47
H4e72

45476

95

627
4440
6el17
592
Tel8
6449
7407
6625
5029
547
453
4463

45642



TABLE 9
STATION

SeWEST JAN
SeWEST FEB
SeWEST MAR
SeWEST APR
SeWEST MAY
SeWEST JUN
SeWEST JUL
SeWEST AUG
SeWEST SEP
SeWEST OCT
S.WEST NOV
SeWEST DEC

SeWEST ANN

TABLE 10
STATION

S«EAST JAN
S«EAST FEB
S+EAST MAR
S«EAST APR
SeEAST MAY
SeEAST JUN
SeEAST JUL
S.EAST AUG
SeEAST SEP
SeEAST OCT
S<EAST NOV
S.EAST DEC

SeEAST ANN

TABLE 11
STATION

SeCENT JUAN
SeCENT FEB
SeCENT MAR
SeCENT APR
SeCENT MAY
SeCENT JUN
SeCENT JUL
SeCENT AUG
S«CENT SEP
S.CENT 0OCT
S«CENT NOV
SeCENT DEC

«05

70
«80
lelé
le47
le32
1.73
1652
le62
1.06
e 66
«97
l.02

30.08

«05

«87

e91
le33
l1.66
le44
2617
2459
l.36
l.02
e 64
l.01
1.01

31,10

«05

1,00

+85
1459
l.e62
le42
2413
199
leb4
1.35

«59

«99
1.08

PRECIPITATION WITH PROBABILITY EQUAL OR LESS THAN

«10

l.02
1,07
150
l.81
1469
2012
1.87
1,89
le34

«88
1.25
1428

32404

«20

1455
led7
2404
2629
2022
2467
2637
2425
le74
le.21
1,66
la64

34452

«30

2403
le82
250
2469
267
3.11
279
254
208
le50
201
195

26439

«40

2652
2elb
2495
3007
3611
3e¢54
318
281
240
l1.78
2e34
2024

e50

305
251
3642
3645
3455
3496
3458
3407
2473
207
2469
2e54

3B404 39463

«60

3464
2690
3494
3487
404
4e43
4o01
3435
308
2040
3406
2486

41426

70

4636
3636
4e 54
4035
4060
4496
4451
367
3¢50
278
3¢50
3e23

« 80

5632
3495
533
4496
5633
563
Sel5
4e07
4403
3627
4407
3671

4305 45421

e90

6085
4489
6e55
5489
6e45
6666
6e11
4066
Goe85
4405
4093
bell

4B8e34

PRECIPITATION WITH PROBABILITY EQUAL OR LESS THAN

10

lel7
la15
1466
1.96
182
2452
2489
1.71
1e29

«85
1,25
le26

32.77

«20

1,63
le51
2613
2437
2437
3401
3429
2621
l.67
lel7
l.58
le60

34486

¢30

203
l.81
2453
270
2483
3e40
3460
2662
2400
le45
le86
189

3643

«40

2042
209
2091
3401
3627
3476
3488
3402
2430
173
2012
2016

«50

2483
2438
3429
3632
3e71
4a411
416
3e42
262
2402
2439
2444

37.81 39.12

60

3429
2470
3.71
3.64
4420
4049
445
3.86
2497
2433
2468
ZeT&

40e47

e 70

383
307
4e19
44602
4e77
4492
Le 77
be37
3637
2e¢71
3401
3409

«80

4453
3¢55
4e81
4449
5¢49
546
5¢16
503
3488
3.19
3.43
353

41495 43,72

«90

563
4e28
5676
519
6661
627
574
6403
467
3696
4008
4620

46026

PRECIPITATION WITH PROBABILITY EQUAL OR LESS THAN

«10

le35
lal4
1497
1,95
1.79
2.45
2439
1.96
le61

«79
le24
1435

20

1.90
le57
2451
241
233
2489
2093
2040
1.97
l.10
1,61
le74

SeCENT ANN 32405 33490 36424

«30

2438
1.94
2096
279
2.78
3423
337
2475
2627
137
1092
2406

38400

«40

2485
2431
3438
3e14
3621
3655
379
3408
254
le64
2621
2437

+50

3435
2470
3.81
3449
3465
3486
4420
3e4l
2081
1.51
2451
2469

39¢54 41402

«60

3.90
3.12
4428
3487
4412
420
464
3677
3.11
2e22
2084
3.03

L4eoedl

«10

4455
3.62
4Le 82
4631
4468
4457
5415
4el7
3¢ b4
258
3422
3642

«80

539
4e27
5651
4486
539
5404
579
468
3486
3405
3.70
3,93

G4hell G4He21

«90

6671
529
6455
5669
6e48
573
6e76
5646
4650
3.78
4445
4e¢70

49409

95

8430
575
Te68
6e 74
Te49
759
7«00
519
5460
4o
573
511

51402

95

6465
4495
6662
583
Te64
6099
6026
695
5639
467
4066
481

48 o b4

«95

Te93
6624
7450
645
748
6635
Teb4
6el5
5407
4e47
5413
440

51e56
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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 field 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, Can-

field: 275 acres

s F w»««ww».w.,.«w.n..

“THE QHIQ STATEL.

§ WOOSTER "‘"“"‘“"" ’““‘"““”“
L e
“ | CENTER ;""”““’“‘”‘"'“"§
| HEADQUARTERS 1 -
S— b
by !
JITI s § __Ed
M-.M.‘.M.M,.,_.‘.W.?,f‘m WT“‘"‘ s
|
gASTEBﬂw@ﬁlo RESOUKCE

né”‘" E LOPMjEN-T“eENT;ER

Muck Crops
County: 15 acres

Branch, Willard, Huron

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

Northwestern Branch, Hoytville, Wood
County: 247. acres

Southeastern Branch, Carpenter,
County: 330 acres

Meigs

Southern Branch, Ripley, Brown County:
275 acres

Vegetable Crops Branch, Martetta, Wash-
ington County: 20 acres

Western Branch, South Charleston, Clark
County: 428 acres
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