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Weather conditions strongly influence agricultural operations from planting through
harvesting. Knowledge of annual rainfall and temperature cycles along with their
extremes help producers determine optimum times to prepare and plant seedbeds, fertilize
pastures, apply herbicides, control water, and to supplement cattle on pasture or range.
Weather conditions influence germination, forage growth, palatability, and nutritive
value. A knowledge of weather cycles and extremes is helpful to a successful cattle
operation.

This research report presents a summary of rainfall, air temperature, evapotranspiration,
and solar radiation for 2002 obtained at the Range Cattle Research and Education Center
(REC) Ona, Florida. The center is located 82° 55' W and 27° 26' N in south central
Florida approximately 45 miles (72 km) east of the Gulf of Mexico and 100 miles (160
km) west of the Atlantic Ocean.

Weather observations were collected with a Weather Watch 2000 (Campbell Scientific,
Inc). Accuracy of rainfall as measured by the Weather Watch 2000 was checked by
comparing with rainfall measured by a US Weather Service standard gauge.

Rainfall:

Annual rainfall for 2002 was 69.15 inches, which was 15.53 inches (29%) greater than
the 61-year average of 53.62 inches (standard deviation 11.09 inches) (Table 1). The
driest year had been 2000 when 32.02 inches were measured, and the year with the
greatest rainfall was 1959 when 78.82 inches were recorded.

Table 1. Summary of rainfall by months. Range Cattle
REC, 2002.

1942 to 2002 2002
Maximum Minimum 61-yr Total | Diference



month month  Average from
60-yr
average

January 8.45 0.03 223 186 -0.37
February 9.59 0.02 257 6.20 +3.63

March 12.34 0.13 3.20 042 -2.78
April 11.91 0.00 2.50 | 2.56 +0.06
May 10.58 0.00 3.68 128 -2.40
June 18.99 2.79 8.46 |13.85  +5.39
July 19.74 1.87 8.57 |11.05  +2.48

August 15.72 3.13 8.07 1225  +4.18

September  20.11 1.14 7.28 | 5.46 -1.82

October 11.23 0.04 3.14 242 -0.72

November | 11.22 0.07 194 474 +2.80

December | 8.61 0.16 198 7.06 +5.08

Year total 53.62 69.15  +15.53
*Inches x 2.54 = cm.



Table 2. Weatper at Range Cattle REC, 2002. (Following four pages)

January February March

Max Min Ram MJ | Max Min Ram MJ Max Min Ran  MJ/
Day|F F inches m' | °F °F inches m’ | F F inches m’
1 || 62 43 002 432 8 59 000 1555| 63 43 000 2074
2 4170 49 000 7138218 59 000 1469 2 57 000 9.50
367  SE. 03P «s259881 - 55 060, J210085, el - 0.00 " 1642
4 |53 31 000 4328 50 000 1469| 84 53 001 1728
5 153 31 000 1642) 70 41 000 1728| 54 40 0.00 178
6 |68 45 001 1210] 73 50 000 1814f( 65 46 0.00 19.01
TSR 7245, Dl 864 78 63 000 1555 74 55 001 1123
8 |64 34 000 864 | 78 43 051 605 72 56 0.0 178
9 |6 28 000 1642) 67 48 000 1814 8 57 000 2074
10 |65 32 000 1642 76 58 0.01 9501 84 56 0.00 21.60
11 |72 40 000 1642| 75 56 048 691 8 54 000 2074
12 |74 43 000 1382 | 73 49 .000 1382]| 84 61 000 21.60
13|76 54 011 1382 | 76 51 000 1469| 8 67 000 1814
RT3 55 017 BSB1N 50 02521 .% S0l
5. BT 63 106 2591 70 48 000 1123| 81 57 000 1987
16 |70 49 000 1037 8 59 000 1555 89 61 000 2246
17 |77 55 000 1555| 74 S1 000 1382] 8 61 000 21.60
18 | 78 56 000 1210| 72 38 000 20.74| 8 60 000 2333
19175 49 000 1642 | 74 45 000 20.74| 89 62 000 21.60
20 |82 62 000 1469 75 54 000 18.14| 8 62 000 2333
21 || 84 60 000 1296 82 60 000 1642] 8 60 000 19.87
22 183 67 000 1382 | 8 65 161 1382 84 61 000 1728
23079 66 001 691 | 68 63 28 173 79 52 000 2506
24 |18 63 000 1469| 65 47 054 346| 81 58 000 2333
25 |8 57 000 1642 71 47 000 2160| 8 60 000 20.74
26 | 8 61 000 1382 | 76 53 000 1901| 8 63 000 1814
27 |8 64 000 1382 | 76 53 000 1814 8 60 001 1814
28 || 81 65 000 1037 57 34 000 2160| 8 51 0.01 20.74
29 || 84 63 000 1296 8 60 0.00 25.06
30 | 84 62 000 1296 86 62 000 2246
31 | 8 64 000 12.9 88 64 038 2074
Avg | 74 52 RS 55 52 1447 81 58 19.20
Max (| 86 67 106 1642 | 8 65 280 2160 8 67 038 2506
Min|f 53 28 0 aNE SR 1.73| 54 40 0 1.78
Total 1.86  376.71 6.20 405.21 042 595.32




April * May June

Max Min Ramn MJ/ |Max Min Ran MJ | Max Min Ran MJ/
Day| E F inches m’ |E  F inches m! [°E °E inches m’
1 8 63 000 2160]9% 63 000 2419|91 68 118 1728
3 8 61 000 2074|188 61 000 259291 68 000 2506
3 8 62 000 1901|190 65 000 250694 69 000 2419
4 8 57 026 1469|195 67 000 267895 71 000 2419
5 8 61 000 2246|195 64 000 2419 8 73 000 1382
6 82 58 000 2333|193 70 000 2246|191 72 000 1555
1 78 52 000 2592192 69 000 207493 70 006 21.60
8 79 55 000 2246193 68 000 2419|191 71 090 1555
9 83 61 000 2419|193 61 000 2506| 8 68 095 1814
10 8 60 000 2333|195 65 000 2765]9 66 008 2506
11 84 64 000 1814|193 66 000 2592191 71 002 2246
12 84 59 000 2160|192 66 000 25069 70 105 19.87
13 8 63 215 1642193 63 000 2592|192 71 077 2074
14 82 62 000 19.01]91 66 000 233319 72 001 2074
15 82 ~ 9 01 55591 65 000 241918 73 033 1
16 8 66 001 259218 66 000 23338 72 029 1987
17 89 64 000 2246|190 69 005 1469|887 73 031 1814
18 87 64 000 2074|193 68 000 2678 |8 69 147 1210
19 88 63 003 2592]91 68 104 2160| 8 72 009 1555
20 88 60 000 2419|75 66 019 103719 71 029 1728
21 89 63 000 2592182 63 . 000 24618 71 014 1210
22 9 63 000 2419|884 63 000 2592 |8 71 229 1555
23 91 61 000 2419|184 63 000 2506|79 71 017 778
24 88 66 000 20748 61 000 2678 |8 72 099 129
25 88 65 000 2333(8 58 000 2765|888 72 039 129
26 9 66 000 2506|8 61 000 25928 74 085 1642
27 9 67 000 2419|8 67 0.00 20748 73 006 1642
28 9 62 000 259219 67 000 2074]19 71 079 1555
29 o el 000 2078190 59 0002592189 M 0T 1728
30 87 a2 <0000 2409191 68 000 25069 73 000 20.74
31 93 63 000 2246
Avg || 8 62 2241190 65 23751 8 Tl 17.68
Max §'591 67 215 2678195 W0 104 27651 95 74 229 2506
Minff 78 52 0 14.69 | 75 58 0 1037 (79 66 0 178
Total 256 672.19 128 736.14 13.85 530.50




[@! ; August September
Max Min Ran MJ |Max Min Ran MJ |Max Min Rain

Day | E °F  inches m’ (°F °E inches m’ [°F °F  inches
1 39 71 632 1469 (%4 74 000" 2333 |92 75 02
2 |18 70 141 1296 |92 68 279 2246 |93 74 000
3§87 72 46T 1I28N18s 8. 259 N23.092. 74 00
4 §9% ‘73 000 25068 7 .028  1382]|9% 73 003
3 F% 001 1901 |9 7B 028 2074191 74 000
6 [ 8 7 048 1955 |93 74 000 2333087 72 007
T H9 72 087 2160°0190 . 74 015 ' 155519 73 ..018
8 |86 72,002 .1555°18%6. T 137 86419 74 005
9 |8 71 058 19.01 | 91 The 00 25820081 73 000
10° | 83 T2 006 - 1123 089 0. 001 1900192, 73 000
11 8 71 000 1901 [9 73 000 2419|91 72 1.73
12 || 87 74 104 1642 |8 73 002 1728 |8 7l 0.29

13 ]| 84 73 167 950 |9 73 000 1728 |81 73  0.00
14 w8 73 006 1555090 2 Q11 1555 |8 74 . 001
15 19 74 000 2419 |92 74 007 155591 73 003
16 | 93 75 000 2246 |92 74 000 2333(|93 74 0.00
17.0 9577 000 2333 |9 75 000 2074193 74  0.00
18 195 76 000 2333 |95 72 037 2246|922 73 0.00
195 97 T4 000, 22467192 R 021 198719% 75 000
20 19 75 000 1728192 720 000 224619 76 000
2L 092 B0 07492 T 0H 233312 N 6T
212 7N 19 1728|192 M 106 1987191 74 000
23 91 74 000 19.87 |91 T30S 2160 S S01 SRS 1.04
24 192 76 001 216092 72 000 207487 75 016
25192 J¢ 016 22419192 72 000 24619 75 009
26 1193 74 030 2074 |94 74 024 1987 |9% 76 068
21§ 72 135 2246 |8 73 040 1555|9% 76 0.8
28 193 74 000 1987 |8 71 044 1469|900 73 0.00
291195 B 000 259 188 7. 04 164219 7% 00
30 %2 72 006 1814 |9 72 104 198792 75 052
3L ff9 72 000 1901 [88 72 067 1555

Avg [[ 0 73 192090 72 1901 |90 74
Max[ 97 77 199 2592 |95 75 279 2592|933 7% 173
Min[[ 8 70 0 950 |84 68 0 864 [81 7 0

Total 11.05 595.29 12.25 592.69 5.46




November December
Rain MJ/ | Max Min Rain MJ/ Max Min Rain MJ/
inches m! (°E °F  inches m’ FF  inches m2
0.09 1642 | 82 67 000 1123 |71 52 000 12.96
0.01 1642 | 80 62 0.23 864 | 69 4 000 778
0.00 1728 | 81 59 000 1642 |74 44 000 1555
0.00 17.28 | 81 63 000 1469 | 73 53 0.00 15.55
0.00 1642 | 85 65 000 16428 65 0.00 950
0.00 1728 | 87 73 002 1123 | 84 66 066 8.64
0.00 1987 | 86 49 009 . 12110/ ] 675 .49 004 259
0.18 1814 |71 52 000 1814 |74 54 000 1296
0.01 1642 | 82 60 000 1555 |77 62 003 8.64
0.00 17.28 | 85 65 000 1642 | 70 63 248 259
0.00 1642 | 87 68 000" 15355 | .79: 66 . 1009 - 8.64
0.00 18.14 | 88 66 000 1469 | 74 57 000 12.10
0.15 1901 | 8 60 002 1382 (74 61 055 432
1.68 1728173~ 50 Qi00% 17280571 "% AT (34" B3 46
0.00 1382 |77 59 000 1469 | 63 46 000 8.64
0.26 1555 | 78 68 1.51 T8 1 61s . 38 2000 12:95
17 (181 60 0.01 1555 [ 70 58 2.85 08 | 65 40 0.00 1555
18 |80 57 0.00 20.74 | 65 43 0:00. - 1125 | 700 52¢ 10,007 1210
19 w83 60 0.00 1901 | 66 49 000 1728 077 560 10,000 1210
20 |18 65 0.00 1728 | 74 57 0:00 1555 | 815 V63" 1171296
21 |87 67 0.00 1382 | 80 63 000 1210 [ 72 4 001 1037
22 (187 68 0.00 1555 | 76 61 0.02 605 | 64 45 000 1555
23 1189 69 0.03 129612 43 0.00 13:82 1710 31 0000 1296
24 |89 68 0.00 1382 | 65 44 000 1642 |76 59 000 1382
25 |189 67 0.00 LTaRn] 6. 3] 0:00° 1585 11730 490 a9 69
26 [(89 69 0.00 1642 | 80 57 000 1469 | 75 45 000 129
27 (188 71 0.00 17284 73 52 000 1037 [ 64 48 000 14.69
28 |89 72 0.00 1728 | 74 54 000 1382 [ 63 47 000 8.64
29 189 68 0.00 1728 | 73 39 000 1210 | 63 36 000 1555
30 189 72 0.00 1555 | 66 37 000 1642 | 71 40 000 1642
31 |87 68 0.00 12.10 75 53 000 14.69
Avg |I88 69 1661 | 77 56 1330 WGz 52 11.04
Max (193 75 1.68 2074 (88 73 285 1814 | 84 66 248 1642
Min |[80 57 0 12.10 | 65 37 0 086 1«61 36 =0 2.59
Total 242 51495 474 40091 706 342.15
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Figure 1. Monthly 2002 rainfall at the Range Cattle REC compared to the 61-year
mean rainfall at Range Cattle REC.

There were 28 occurrences during 2002 when daily rain equaled or exceeded 1 inch and
seven events that exceeded 2 inches (Table 2). The single greatest daily rain event was on
17 November when 2.85 inches were recorded. This is noteworthy because November is
historically the month with the least rainfall at the Range Cattle REC. Eleven (39%) of
the > 1 inch events occurred outside of the June to September rainy season. Above
average rain in June to August and November to December resulted in typical flooding of
pastures at Ona (Fig.1).

Evapo-transpiration

Rainfall exceeded evapo-transpiration in 7 months during 2002 (Figure 2). Only in March
through May, the typical dry season, did evapo-transpiration exceed rainfall. For the year,
rainfall exceeded evapo-transpiration by 31.83 inches. Historically, pan evaporation and
evapo-transpiration have exceed rainfall at the Range Cattle REC.
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Figure 2. Monthly rainfall compared with evapo-transpiration during 2002.

Temperature:

There were four and six days when daily low-shelter and daily low ground-temperatures,
respectively, were at or below 32 °F (Table 2). The extreme low temperature for 2002
occurred on 9 January when shelter and ground temperature reached 28 and 25 °F,
respectively. Scattered frost occurs when ground temperature reaches 34 °F. Based on
this observation, there were nine incidences of frost (data not shown). In spite of a few
cold days, only November had a mean-montly low shelter-temperature near the 59-year
mean for that month (Table 3). Mean minimum shelter shelter temperatures for all other
months in 2002 exceeded the respective 59-year mean. Overall, mean temperature for
2002 was 2 °F higher than the 59-year mean.

Table 3. Summary of minimum temperature (°F)* by months, Range
Cattle REC, 2002.

Shelter Temperature Ground
Temperature
1944- | 2002 1944-02 2002 2002
02
Avg. | Avg. Extreme Year Extreme| Avg. | Extreme
Low | Low Low Low Low Low

January | 494 | 518 18 1981 28 49.8 25



February = 50.6 | 51.8 26 1976 34 49.4 30
March 544 | 57.6 26 1980 40 55.1 39
April 58.2 61.8 34 1971 52 59.1 48

May 63.3 | 64.8 43 1945 58 62.3 55
June 689 | 71.0 52 1984 66 69.1 64
July 71.1 73 62 |several 70 71.6 68
August 71.7 72.4 61 1977 68 70.7 68
September  71.0 | 73.9 56 1962 71 72.3 70
October | 64.7 @ 68.8 42  several | 57 66.3 54
November  56.8 | 56.5 25 1970 37 54.0 34

December  51.2 | 51.8 20 1962 36 50.0 34
Avg. 60.9 @ 629 514 | 60.8 49.1

*°C=(°F-32)x0.555

Solar Radiation:

Daily solar radiation is shown in Table 2, and 2002 total monthly solar radiation can be
seen graphically in Figure 3. For interpretation of solar radiation as it pertains to plant
growth, 1 MJ results in about 14.3 Ib/A of plant dry matter if soil water, temperature, and
fertility are not limiting and vegetative cover is complete. Theoretically, enough solar
radiation was received in May 2002 (746 MJ) to produce 10,670 Ib/A of plant dry matter.
Total solar radiation for 2002 was 6259 MJ.
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Figure 3. Total monthly solar radiation for 2002.

Freeze hazard:

The fall and spring freeze hazards for the Range Cattle REC are shown in Figures 4 and
5, respectively. The fall freeze hazard shows the chance of experiencing the first
attainment of a critical temperature before a selected date, while the spring freeze hazard
shows the chance of the last attainment of a critical temperature before a critical date.
Based on records from 1944 to 1991, these data will not predict what will occur in a
given year, but what can be expected over a period of years. In an example using the
spring freeze hazard, a frost susceptible crop (assuming 32°F) planted before the 1% of
February would stand a 50% chance of survival (Figure 4). A grower would probably
lose five crops over 10 years by planting before the 1% of February.
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Figure 4. Fall freeze hazard showing the chance of the first attainment of a given
temperature before a selected date.
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Figure 5. Spring freeze hazard showing the chance of the last attainment of a given
temperature before a selected date.
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