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SUPPLEMENTAL CROP REQUIREMENT AND
WITHDRAWAL CALCULATION

Introduction

The Water Use Division of the South Florida Water Management District uses a modified Blaney-Criddle equation to
determine evapotranspiration and the Soil Conservation Service method described below to determine supplemental
irrigation needs.

1.0 The Modified Blaney-Criddle Equation

1.1 The Blaney-Criddle equation in its basic form is

m

1) U=k Z p t/100

1

where
U = crop evapotranspiration for a given period

k = anannual, seasonal, or monthly empirical consumptive use coefficient which varies
according to the crop (see description below)

p = percent of daytime hours of the year which occur during the period
t = mean temperature for the period, in degrees Farenheit
m = month
1.2 The following modification has been made to the above equation:
) k =ktxkc
where
kt =aclimatic coefficient which isrelated to the mean air temperature; kt = 0.0173t - 0.314

kc = acoefficient reflecting the growth stage of the crop; values are shown in Tables SCR-1
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RT(M) = average monthly rainfall (Table SCR-2)
F(M) = monthly evapotranspiration factor
T(M) = average monthly temperature (Table SCR-2)
P(M) = monthly percentage of annual daylight hours (Table SCR-2)
RE(M) = monthly effective rainfall
RE2(M) = monthly effective rainfall normalized to level of certainty
AKT(M)= kt
AKC(M) = monthly crop growth coefficient (Table SCR-1)
RT1(M) = average monthly effective rainfall factor considering average monthly rainfall
UI(M) = average monthly effective rainfall factor considering average monthly evapotranspiration
D = net depth of application (see Figures SCR-1 through SCR-15)
FI = soil factor

F2 = ratio of design drought growing-season effective rainfall to average annual rainfall (Table
SCR-2)

The locations of the geographical areas represented by the rainfall stations (Table SCR-2) used to determine the
average monthly rainfall RT(M), average monthly temperature T(M), and monthly percentage of annual daylight hours
P(M) are shown in Figures SCR-1 through SCR-15.

2.2.2  Equation (3) is solved for each month of the year for perennia crops, or for each month of the growing season
for annual crops. The largest monthly difference between evapotranspiration and design drought effective rainfal is
the basis of the maximum month allocation and the total of the monthly differences between evapotranspiration and
design drought effective rainfall is the basis of the annual allocation. The maximum month and annual differences are
multiplied by the Allocation Coefficient Multiplier (BOR Table 2-1) to determine the overall crop requirement then
multiplied by the irrigated acreage to give an allocation, equation (4).

3.0 Additiona information

Additional detail on this method may be found in " Irrigation Water Requirements,” Technical Release No. 21, USDA,
Soil Conservation Service, Engineering Division, 1970.
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2.0 Theirrigation water use allocation is calculated as follows:
©) SUP =U-RE(d, 9)
(4) Q = SUPXACM x A
where
SUP = supplemental irrigation requirement for the growing period in inches
RE = effective rainfall, which is normalized to the design drought (d), and the soil type (s)
Q = dlocation (acre inches)
ACM = Allocation Coefficient Multiplier (BOR Table 2-1)
A =irrigated acreage (acres)
2.1 Growth Coeffidents
2.1.1 The crop growth coefficient used in the equations are determined as follows:
1) For perennia crops, twelve monthly coefficients are given in Table SCR-1.

2) For annual crops, monthly coefficients for growing seasons of three and four months are
givenin Table SCR-1.

2.2 Calculation of Monthly Supplemental Irrigation Requirement and Allocation
221 The Water Use Division uses a computer program to calculate the supplemental irrigation water

requirement used in determining an irrigation water use allocation. The program approximates
equations (1) and (2) asfollows:

(5) FM) = (T(M)xP(M)) / 100
(6) AKT(M) = (0.0173x T(M)) - 0.314
(7) AKTF(M) = F(M)x AKT(M)
(8) UM) = AKTF(M)x AKC(M)
(9) RT1(M) = (0.70917 x (RT(M) %&4¢) _ 0.11556)
(10) Ul(M) = 10 026X
(11) FI = 0531747 +0.295154 X D - 0.057697 X D 2+ 0.003804 X D °
(12) RE(M) = RTI(M)x UI(M) X Fi
(13) RE2 = REM)xF2
where
M =month of year

U(M) = average monthly evapotranspiration
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Jan

AVOCADO 0.27
CITRUS 0.63
SUGARCANE 0.39
GRAPES 0.20
TURF GRASS 0.49
PASTURE 0.46

DRY BEANS
WINTER WHEAT
SURGHUM
GREEN BEAN
GRAIN CORN
SILAGE CORN
SWEET CORN
MELONS

PEAS

POTATO
SOYBEANS
TOMATO
SMALL VEGETABLES

TABLE SCR-1: Growth Coefficientsfor Crops

Monthly Coefficienctsfor Perennial Crops

Feb
0.42
0.66
0.30
0.24
0.57
0.60

Mar
0.58
0.68
0.53
0.38
0.73
0.63

Apr
0.70
0.70
0.61
0.60
0.85
0.68

May
0.78
0.71
0.70
0.71
0.90
0.70

Jun
0.81
0.71
0.79
0.80
0.92
0.53

Jul  Aug
077 0.71
071 071
079 084
0.80 0.76
092 091
056 0.58

Monthly Coefficientsfor Annual Crops

Three-Month Growing

Season
Month of Growing
Season
1 2 3

0.73 1.08 0.81
0.40 0.81 1.18
0.54 101 0.70
0.61 0.91 1.10
0.59 1.02 0.96
0.55 0.97 1.03
0.60 1.02 1.04
0.56 0.79 0.72
0.72 1.09 1.03
0.54 1.18 1.32
0.33 0.77 0.84
0.50 0.93 0.84
0.54 0.81 0.62

Month of Growing

0.66
0.35
0.43
0.58
0.54
051
0.55
0.52
0.66
0.46
0.30
0.47
0.48
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0.63
0.70
0.73
0.61
0.87
0.52

Oct
0.54
0.68
0.88
0.50
0.79
0.53

Four-Month
Growing Season

Season
2 3
1.02 1.06
0.65 0.97
0.99 0.93
0.79 1.01
0.90 1.06
0.81 1.06
0.90 1.07
0.75 0.79
1.01 111
0.96 1.33
0.56 0.96
0.76 1.00
0.77 0.81

Nov
0.43
0.67
0.72
0.35
0.67
0.49

4
0.75
1.22
0.65
1.11
0.93
1.02
1.03
0.71
1.01
1.30
0.79
0.80
0.57

Dec
0.30
0.64
0.69
0.23
0.55
0.44
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STATION:

Mean Rainfall
Mean Temper ature (F)

Annual Daylight (%)

STATION:

Mean Rainfall
Mean Temper ature (F)

Annual Daylight (%)

STATION:

Mean Rainfall
Mean Temperature (F)

Annual Daylight (%)

STATION:

Mean Rainfall
Mean Temper ature (F)

Annual Daylight (%)

TABLE SCR-2: Rainfall Stations

ARCHBOLD
Jan Feb Mar Apr
191 220 311 233
60.61 6197 66.39 70.40
7.43 709 838 8.66

May
4.27
75.65
9.42

Jun

7.80
79.37

9.35

Jul Aug
6.94 7.15
8042 80.94
9.54 9.15

Temperature based on 29 years of data, rainfall based on 68 years of data

Factor for conversion of average rainfall to drought rainfall = 0.83

AVON PARK
Jan Feb Mar Apr
224 251 282 252
61.74 6341 6761 7220
7.42 708 837 867

May
412
77.06
9.44

Jun
8.27
80.63
9.37

Jul Aug
803 750
8190 82.00
956 916

Temperature based on 67 years of data, rainfall based on 93 years of data

Factor for conversion of average rainfall to drought rainfall = 0.84

BELLE GLADE
Jan Feb Mar Apr
2.20 189 302 285
63.00 63.83 67.55 70.60
7.46 711 838 865

May

4.85

75.29
9.4

Jun
8.65
78.93
9.32

Jul Aug
7.81 7.95
80.32 80.68
952 913

Temperature based on 68 years of data, rainfall based on 72 years of data

Factor for conversion of average rainfall to drought rainfall = 0.84

CLEWISTON
Jan Feb Mar Apr
2.08 198 237 239
63.52 6500 69.10 7320
7.45 7.1 838 866

May
4.27

77.29

94

Jun

7.20
80.43

9.33

Jul Aug
6.28 6.38
8184 82.00
952 913

Temperature based on 50 years of data, rainfall based on 46 years of data

Factor for conversion of average rainfall to drought rainfall = 0.83
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6.80
79.60
8.32

7.15
80.47
8.32

7.98
79.43
8.32

Sep
5.92

81.17
8.32

Oct
324
74.37
8.04

Oct
3.59
74.97
8.03

Oct
4.34
74.94
8.05

Oct
3.46
76.58
8.04

Nov

1.63
68.40

7.31

Nov
171
68.17
7.3

Nov
222
68.87
7.33

Nov
1.93
70.57
7.33
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Dec

1.64
62.65

7.31

Dec
1.76
63.29
7.29

Dec
172
64.32
7.34

Dec
167
65.26
7.33



STATION:

Mean Rainfall
Mean Temper ature (F)

Annual Daylight (%)

STATION:

Mean Rainfall
Mean Temper ature (F)

Annual Daylight (%)

STATION:

Mean Rainfall
Mean Temper ature (F)

Annual Daylight (%)

STATION:

Mean Rainfall
Mean Temper ature (F)

Annual Daylight (%)

TABLE SCR-2: Rainfall Stations

EVERGLADES
Jan Feb Mar Apr May  Jun Jul Aug
1.69 163 095 226 441 975 821 7.79
65.10 66.03 69.39 7317 7694 8030 8177 8200
7.49 712 838 864 937 929 949 911

Temperature based on 67 years of data, rainfall based on 57 years of data

Factor for conversion of average rainfall to drought rainfall = 0.83

FORT DRUM
Jan Feb Mar Apr May  Jun Jul Aug
2.05 272 339 216 467 752 746 6.80
61.77 6290 66.84 7077 7548 7923 8100 8100
7.41 708 837 867 944 937 956 9.16

Temperature based on 50 years of data, rainfall based on 50 years of data

Factor for conversion of average rainfall to drought rainfall = 0.85

FT. LAUDERDALE

Jan Feb Mar Apr May  Jun Jul Aug
2.86 252 290 412 628 902 639 690
66.81 6762 7071 7427 7794 8090 8200 8226
7.49 712 838 864 937 929 949 911

Temperature based on 50 years of data, rainfall based on 83 years of data

Factor for conversion of average rainfall to drought rainfall = 0.82

FT.MYERS
Jan Feb Mar Apr May  Jun Jul Aug
1.90 200 150 190 410 940 870 860
64.03 6510 6887 7313 7797 8123 8253 8290
7.46 711 838 865 9.4 932 952 913

Temperature based on 50 years of data, rainfall based on 57 years of data

Factor for conversion of average rainfall to drought rainfall = 0.84
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Sep
9.07

81.50
8.32

6.48
79.63
8.32

821
81.37
8.32

Sep
8.40

81.60
8.32
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Oct
4.12
77.29
8.06

Oct
3.92
74.61
8.03

Oct
8.40
77.77
8.06

Oct
3.50
76.58
8.05

Nov
1.46
71.23
7.36

Nov
1.79
68.57
7.29

Nov
3.96
72.63
7.36

Nov
1.50
69.83
7.33

Dec
145
66.74
7.37

Dec
1.78
63.00
7.29

Dec
2.52
68.42
7.37

Dec
1.50
65.29
7.34



TABLE SCR-2: Rainfall Stations

STATION: FT.PIERCE

Jan Feb Mar Apr May  Jun Jul Aug Sep Oct Nov Dec

Mean Rainfall 248 277 323 308 429 598 566 58 803 672 29 207

Mean Temperature (F) 63.29 6431 6794 7200 7642 79.77 8100 8135 8030 7597 6980 6494
Annual Daylight (%) 7.42 709 838 866 943 936 955 915 832 803 7.3 7.3

Temperature based on 67 years of data, rainfall based on 96 years of data

Factor for conversion of average rainfall to drought rainfall = 0.83

STATION: HIALEAH

Jan Feb Mar Apr May  Jun Jul Aug Sep Oct Nov Dec

Mean Rainfall 2.28 211 270 370 637 931 707 825 898 739 352 185

Mean Temperature (F) 66.42 6755 7103 7430 7797 8080 8200 8216 8130 7739 7220 67.77
Annual Daylight (%) 7.49 712 838 864 937 929 949 911 832 806 736 737

Temperature based on 50 years of data, rainfall based on 56 years of data

Factor for conversion of average rainfall to drought rainfall = 0.81

STATION: HOMESTEAD

Jan Feb Mar Apr May  Jun Jul

Aug Sep Oct Nov Dec
Mean Rainfall 1.72 1.86 229 318

6.73 9.39 7.95 827 1027 7.8 215 135

7652 80.03 8145 8200 8107 7745 7193 67.29

935 926 947 909 831 807 7.38
Temperature based on 72 years of data, rainfall based on 72 years of data

Mean Temper ature (F) 65.77 67.45 69.81L 7250

Annual Daylight (%) 7.52 713 839 863 7.4

Factor for conversion of average rainfall to drought rainfall = 0.84

STATION: HYPOLUXO

Jan Feb Mar Apr May  Jun Jul Aug Sep Oct Nov Dec

Mean Rainfall 3.10 273 346 345 526 829 575 657 778 773 381 261

Mean Temperature (F) 65.84 66.69 7010 7363 7781 8077 8229 8255 8130 7745 7187 67.35
Annual Daylight (%) 7.46 711 8.38 8.65

9.4 932 952 913 832 805 733 734
Temperature and rainfall based on 97 years of data

Factor for conversion of average rainfall to drought rainfall = 0.81
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STATION:

Mean Rainfall
Mean Temperature (F)

Annual Daylight (%)

STATION:

Mean Rainfall
Mean Temper ature (F)

Annual Daylight (%)

STATION:

M ean Rainfall
Mean Temper ature (F)

Annual Daylight (%)

STATION:

Mean Rainfall
Mean Temper ature (F)

Annual Daylight (%)

TABLE SCR-2: Rainfall Stations

IMMOKALEE
Jan Feb Mar Apr May  Jun Jul Aug
214 226 309 223 423 861 748 735
64.03 65.24 6877 7187 7674 8010 8126 8174
7.48 712 838 864 938 930 950 912

Temperature based on 28 years of data, rainfall based on 37 years of data

Factor for conversion of average rainfall to drought rainfall = 0.82

JUPITER
Jan Feb Mar Apr May  Jun Jul Aug
341 294 4.27 3.07 5.55 7.59 541 6.78
64.84 65.69 69.26 7297 7697 8017 8168 8206
7.44 7.1 838 866 941 934 953 914

Temperature based on 50 years of data, rainfall based on 97 years of data

Factor for conversion of average rainfall to drought rainfall = 0.81

KISSIMMEE
Jan Feb Mar Apr May  Jun Jul Aug
212 267 331 249 390 697 746 6.76
60.94 6238 66.65 7120 76.19 8030 8165 8184
7.39 706 837 868 947 9.4 959 918

Temperature based on 50 years of data, rainfall based on 94 years of data

Factor for conversion of average rainfall to drought rainfall = 0.83

LABELLE
Jan Feb Mar Apr May  Jun Jul Aug
1.95 211 202 254 457 938 819 7.85
62.94 64.62 6823 7227 7710 8033 8116 8177
7.45 7.1 838 866 9.4 933 952 913

Temperature and rainfall based on 57 years of data

Factor for conversion of average rainfall to drought rainfall = 0.86
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6.71
80.67
9.32

8.44
81.20
8.32

6.49
80.07
8.32

Sep
6.82

80.43
8.32
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Oct
2.90
76.00
8.06

Oct
8.42
76.90
8.04

Oct
327
74.77
8.01

Oct
3.80
75.42
8.04

Nov
1.95
67.20
7.35

Nov
3.61
71.10
7.32

Nov

1.96
67.93

7.27

Nov
173
68.97
7.33

Dec
151
65.45
7.36

Dec
247
66.61
7.32

Dec

2.08
62.48

7.26

Dec
172
64.65
7.33



TABLE SCR-2: Rainfall Stations

STATION: LOXAHATCHEE
Jan Feb Mar Apr May  Jun Jul Aug Sep Oct Nov Dec
Mean Rainfall 259 238 333 299 552 89% 794 732 971 644 318 221

Mean Temperature (F) 63.00 63.83 6755 7060 7529 7893 8032 8068 7943 7494 6887 6432
Annual Daylight (%) 7.46 711 838 865 9.4 932 952 913 832 805 733 734

Temperature based on 68 years of data, rainfall based on 47 years of data

Factor for conversion of average rainfall to drought rainfall = 0.83
Nov Dec

Aug Sep Oct

STATION: MIAMI
Jan Feb Mar Apr May  Jun Jul
Mean Rainfall 2.02 206 208 313 635 784 54 629 830 838 28 205
67.35 6848 7165 7513 7874 8123 8268 8284 8167 7810 7313 6887
936 928 948 913 832 807 737 738

Mean Temper ature (F)
Annual Daylight (%) 75 7.13 8.38 8.63
Temperature based on 50 years of data, rainfall based on 79 years of data

Factor for conversion of average rainfall to drought rainfall = 0.78

STATION: MOORE HAVEN
Jan Feb Mar Apr May  Jun Jul Aug Sep Oct Nov Dec
Mean Rainfall 1.82 204 190 238 433 757 704 673 697 347 173 162
Mean Temperature (F) 62.71 63.86 6781 7187 7648 8000 8132 8171 8050 7561 69.00 64.26
Annual Daylight (%) 7.44 7.1 838 866 941 934 953 914 832 804 732 732
Temperature based on 67 years of data, rainfall based on 58 years of data
Factor for conversion of average rainfall to drought rainfall = 0.83
STATION: NAPLES
Jan Feb Mar Apr May  Jun Jul Aug Sep Oct Nov Dec
Mean Rainfall 1.88 193 09 205 442 817 836 818 869 409 156 132
Mean Temperature (F) 64.97 6593 6939 7300 7726 8057 8187 8200 8153 7703 7120 66.55
712 838 864 937 929 949 911 832 806 736 7.37

Annual Daylight (%) 7.49
Temperature based on 50 years of data, rainfall based on 55 years of data

Factor for conversion of average rainfall to drought rainfall = 0.83
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STATION:

Mean Rainfall
Mean Temperature (F)

Annual Daylight (%)

STATION:

Mean Rainfall
Mean Temper ature (F)

Annual Daylight (%)

STATION:

Mean Rainfall
Mean Temper ature (F)

Annual Daylight (%)

STATION:

Mean Rainfall
Mean Temper ature (F)

Annual Daylight (%)

TABLE SCR-2: Rainfall Stations

OKEECHOBEE
Jan Feb Mar Apr May  Jun Jul Aug
176 219 289 278 429 735 655 6.65
62.03 6393 6784 7213 7681 8017 8161 8171
7.43 709 838 866 942 935 954 915

Temperature based on 50 years of data, rainfall based on 73 years of data

Factor for conversion of average rainfall to drought rainfall = 0.82

POMPANO BEACH
Jan Feb Mar Apr May  Jun Jul Aug
294 360 598 775 641 673 799 771
66.90 6755 7077 7430 7768 8053 8203 8242
7.48 712 838 864 938 9.3 9.5 9.12

Temperature based on 50 years of data, rainfall based on 55 years of data

Factor for conversion of average rainfall to drought rainfall = 0.82

STUART
Jan Feb Mar Apr May  Jun Jul Aug
2.40 272 357 276 49 658 653 571
64.84 65.69 69.26 7297 7697 8017 8168 8206
7.44 7.1 838 866 942 935 954 914

Temperature based on 50 years of data, rainfall based on 60 years of data

Factor for conversion of average rainfall to drought rainfall = 0.81

S-65
Jan Feb Mar Apr May  Jun Jul Aug
218 291 305 220 439 790 770 658
61.03 6272 67.00 7160 76.77 8023 8116 8148
7.41 708 837 867 944 937 956 9.16

Temperature based on 50 years of data, rainfall based on 30 years of data

Factor for conversion of average rainfall to drought rainfall = 0.85
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Sep
6.37

80.47
8.32

3.60
81.10
8.32

8.05
81.20
8.32

Sep
6.30

79.97
8.32
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Oct
4.10
75.35
8.04

Oct
2.30
77.39
8.06

Oct
6.69
76.90
8.04

Oct
3.30
74.10
8.03

Nov
191
69.13
7.31

Nov
271
72.40
7.35

Nov
2.83
71.10
7.32

Nov
214
67.17
7.29

Dec
1.58
63.65
7.31

Dec
214
68.03
7.36

Dec
2.56
66.61
7.31

Dec
184
62.16
7.29



TABLE SCR-2: Rainfall Stations

STATION: S140W
Jan Feb Mar Apr May  Jun Jul Aug Sep Oct Nov Dec
Mean Rainfall 2.03 167 236 233 427 838 572 671 548 247 193 138
Mean Temperature (F) 66.71 68.34 7045 7373 7816 8207 8390 8400 8337 7923 7400 68.65
Annual Daylight (%) 7.50 712 838 864 936 928 948 913 832 806 737 7.38
Temperature based on 20 years of data, rainfall based on 23 years of data
Factor for conversion of average rainfall to drought rainfall = 0.83
STATION: TAMIAMI 4
Jun Jul Aug Sep Oct Nov Dec

Jan Feb Mar Apr May

1.56 1.99 2.73 5.44
7748 8093 8277 83.06
9.28 9.48 9.13 8.32 8.06 7.37 7.38

9.35 8.06 7.26 820 472 2.02 119

1.67
66.94 67.72 7065 7353 8223 7855 73.00 6823

7.12 8.38 8.64 9.36

Mean Rainfall
Mean Temper ature (F)

Annual Daylight (%) 75

Temperature based on 50 years of data, rainfall based on 56 years of data

Factor for conversion of average rainfall to drought rainfall = 0.83

WEST PALM BEACH
Sep Oct Nov Dec

STATION:
Jan Feb Mar Apr May  Jun Jul Aug
Mean Rainfall 277 254 338 352 565 797 632 673 881 68 390 252
80.77 8229 8255 81L30 7745 7187 67.35

65.84 66.69 7010 7363 7781
7.47 711 838 865 9.39
Temperature based on 50 years of data, rainfall based on 58 years of data

8.05 7.34 7.34

Mean Temper ature (F)
932 951 912 832

Annual Daylight (%)

Factor for conversion of average rainfall to drought rainfall = 0.80
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