Temperature versus elevation relationships
for Puerto Rico™?
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ABSTRACT

Relationships umong mean dally muxnmum— mean daily minimum-,
mean daily L] lute lowest p Mo
versus elevation (m) were determined for January through December for
Puerto Rico. These relationships were found to be linear, Y = A + BX. The
coefficient of correlation varied from —0.43 to —0.96, Examples are pre-
sented to esti potential p piratien (PET) and to develop PET
model as a fi ion of incident solar radi and elevation.

RESUMEN

entre p y ién en Puerto Rico

La relacién entre las temperaturas (°C} media diaria, méaxima diaria,
minima diaria, mas alta y més baja para cada mes contra la elevacién
(m) se determinaron de enero a diciembre para Puerto Rico. Se encontré
que estas relaciones son lineales, El coeficiente de correlacién varié de
—0.43 a —0.96.

INTRODUCTION

Water consumptive use by crops in any particular location is probably
affected more by temperature, which for long-time periods is a good
measure of solar radiation, than any other factor. Abnormally low tem-
peratures may retard plant growth and unusually high temperatures
may produce dormancy. Temperature is one of the most dynamie proper-
ties of weather and is subject to daily and seasonal changes. Irrigation
planning can be delayed or underestimated if temperature data for vari-
ous locations in a particular locality is not available.*

The objective of this study was to establish relationships among
monthly temperature (°C) and elevation (m) for Puerto Rico with avail-

‘Manuscript submitted to Editorial Board 19 March 1987.

2This study was conducted under C-411, “Bioclimate of Puerto Rico” and CBAG-PR-23
“Irrigation Estimations in Puerto Rico.” The authors thank George H. Hargreaves for his
valuable guidance.

3Associate Agricultural Engineer, Research Assistant (Agronomy), and Associate
Statistician, Agricultural Experiment Station, University of Puerto Rico, Mayagiiez Cam-
pus, Rio Piedras, P. R.

“Hargreaves, G. H. and Z, A, Samani, 1986. Simplified irrigation scheduling and erop
selection for EI Salvador. Utah State University, Logan-Utah. Personal communication -
November 5.
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TABLE l.-~Relationships among temperature (Y) and elevation (X) for Puerto Rico'

Regression coefficients?
Mean daily T Max, °C Mean daily T Min, °C Mean daily T Avg, °C Highest Temp, °C Lowest Terp, °C
Month A B0 r R? A B-10° r R? A B-0% r B2 A  BA0® r R? A B0° r R?
Jan. 29.24 770 0.85 0.73 18.58 544 0.67 0.44 23.91 657 0.91 0.84 38380 593 0.72 051 12.95 857 2.53 0.28
Feb. 29.37 752 0.85 0.72 18.37 558 0.68 0.46 23.88 855 0.92 084 8439 686 0.75  0.56 12.63 542 0.50 0.25
Mar. 80.08 711 0.84 0.71 1871 590 0.69 048 2437 646 0.92 0.85 35.04 619 0.77 0.59 12.94 526 0.46 0.21
April 30.59 687 0.84 0.71 19.90 686 0.79 0.63 25.21 645 094 0.88 35.57 716 0.80 0.64 14.35 562 049 0.24
May 31,16 07 0.87 0.76 21.23 608 0.79 0.63 26.20 659 0.96 0.92 35.62 540 0.67 0.44 15.54 541 0.50 0.25
June 31.76 686 0.85 0.73 21.92 577 0.77 0.59 26.85 634 0.95 0.91 385.98 552 0.67 0.44 16.74 585 0.55 0.30
July 82.07 T 0.80 0.64 2214 591 0.76 0.58 27.03 645 0.95 0.90 86.17 612 0.70 0.49 16.90 420 0.43 0.19
Aug. 82.12 682 0.87 0.75 22.21 585 0.76 0.58 27.18 635 0.95 0.89 36.88 678 0.76  0.58 17.27 546 0.54 0.29
Sept. 8212 696 0.89 079 21.95 586 0.8 0.62 27.04 644 095 091 36.50 624 0.68 046 1681 475 048 0.23
Qct. 31.84 705 089 079 2148 563 075 0.56 26.65 642 0.95 0.90 8601 602 0.71 0.50 1657 446 058 0.28
Nov. 30.89 706 0.87 0.75 20.68 562 0.74 0.55 25.79 644 0.93 0.87 85.39 701 0.76 0.57 1541 609 0.60 0.35
Dec. 29.88 744 0.85 0.73 19.52 547 0.69 0.47 2478 664 0.89 0.78 34.22 482 0.64 041 14.19 552 0.60 0.36
Annual  30.92 714 0.75 0.56 20.56 582 0.59 0.35 2574 648 0.75 0.56 85.42 617 0.66 0.44 1519 527 0.42 0.18
'With e data from to the U.8. No. 86-45: Puerto Rxco and U. S ergln Islands
*Y=A+BX, where Y= Temperature °C; X =Elevation, m; Aand B= R*= of r=negative coefficient of correlation,

All regression coefﬁments ‘were significant at P=0.01,
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able temperature data. We also estimated missing temperature data with
these relationships.

MATERIALS AND METHODS

Available temperature data® and Publication No. 86-45 of the Weather
Bureau, U.S. Department of Commerce® were used to determine re-
lationships among monthly temperature (Y) and elevation (X) for Puerto
Rico with linear regression analysis. We used these relationships to esti-
mate missing mean maximum temperature (TMAX), mean minimum
temperature (TMIN) and mean average temperature (T) for January
through December. Thirty-nine locations were considered. These wea-
ther stations® were Aceituna, Adjuntas, Barceloneta 2NNW, Bayamén
Hato Tejas, Cabo Rojo, Calero Camp, Caonillas Villalba, Carite Plant I,
Catafio, Central San Francisco, Coamo Dam, Ensenada, Guajataca Dam,
Guayabal Reservoir, Guayanilla, Gurabo, Indiera Baja, Jijome Alto, La
Fe, Maricao, Maricao Fish Hatchery, Matrullas Dam, Maunabo 18W,
Mora Camp, Naguabo 6W, Parafso, Pefiuelas Salto Garzas, Puerto Real,
Rio Blaneo Lower, Rio Blanco Upper, San Lorenzo Espino, San Sebas-
tidn, Santa Isabel 3NW, Santa Rita, Toa Baja Constancia, Toro Negro
Plant 2, Villalba, Yabucoa INNE, Yauco 1S.

RESULTS AND DISCUSSION

Table 1 shows mean daily maximum-, mean daily minimum-, mean
daily average-, absolute highest- and lowest temperature (°C) versus
elevation (m) relationships for January through December. It was found
that temperature is negatively correlated with elevation. The relation-
ships were linear. All regression coefficients were significant at P=0.01.

For various months, the coefficient of correlation varied from 0.89 to
0.96 for mean daily average temperature; 0.80 to 0.89 for mean daily
maximum temperature; 0.67 to 0.79 for mean daily minimum fempera-
ture; 0.64 to 0.80 for highest temperature and 0.43 to 0.60 for lowest
temperature. The coefficient of determination (R%) varied from 0.78 to
0.92 for mean daily average temperature; 0.64 to 0.79 for mean daily
maximum temperature; 0.44 to 0.63 for mean daily minimum tempera-
ture; 0.41 to 0.64 for highest temperature and 0.19 to 0.36 for lowest
temperature. These coefficient of correlations imply that these relation-
ships gave best estimates of mean daily temperature for January through
December compared to highest and lowest monthly temperatures.

TMAX and TMIN, T estimates are indicated in tables 2, 8 and 4.

sTemperature data: Puerto Rico and U.S. Virgin Islands, updated 1984. National Clima-
tic Data Center, Asheville, NC 28801.

¢Climatography of the United States No. 86-45 of Puerto Rico and U.8. Virgin Islands.
In: Climatic Summary of the U.8.-Supplement for 1951 through 1960. U.S. Department of
Commerce, Washington, D.C.



TABLE 2.—Generation of missing climatic date for Puerto Rico with temperature versus elevation relationships':

mean daily magimum temperature (°C)

Elevation

‘Weather station® m Jan Feb Mar April May June July Aug Sept Oct Nov Dec

1% Aceituna 652.5 24.2 24.5 25.4 26.1 26.5 27.3 2.4 2. 276 21.2 26.3 25.0

2 Adjuntas 450.0 25.8 26.0 26.9 21.5 28.0 28.1 28.8 29.1 29.0 28.7 217 26.5

6 Barceloneta2 NNW 22.8 29.1 29.2 29.9 30.4 31.0 31.6 319 32.0 32.0 317 30.7 29.7

8 Bayamon Hato Tejas 54.0 28.8 29.0 29.7 30.2 30.8 31.4 31.7 31.8 3.7 315 80.5 29.4

9 Cabo Rojo 5.0 28.7 28.8 29.5 30.1 30.6 31.2 31.5 31.6 31.6 31.3 30.4 29.3
11 Calero Camp 73.8 28.7 28.8 29.6 80.1 30.6 31.3 315 31.6 31.6 31.3 80.4 29.3
13 Caonillas Villalba 180.0 21.9 28.0 28.8 29.4 29.9 30.5 30.8 30.9 30.9  30.6 29.6 28.5
16 Carite Plant 1 288.0 27.0 27.2 23.0 28.6 29.1 29.8 30.0 30.2 30.1 29.8 28.9 21.7
17 Catafo 6.0 29.2 29.3 30.0 30.5 311 817 32.0 32.1 82.1 31.8 30.8 29.8
19 Central San Francisco 9.0 29.2 29.3 30.0 30.5 811 31.7 32.0 32.1 82.1 81.8 30.8 29.8
21 Coamo Dam 55.5 28.8 29.0 29.7 30.2 30.8 314 3L.7 31.7 31.7 31.4 30.5 29.4
28 Ensenada 7.5 29.2 29.3 30.0 30.5 311 31.7 32.0 32.1 32.1 31.8 30.8 29.8
81 Guajataca Dam 196.8 217 27.9 28.7 29.2 29.8 30.4 30.7 30.8 30.8 30.5 29.5 28.4
32 Guayabal Reservoir 81.0 28.6 28.8 29.5 30.0 30.6 30.2 31.5 31.6 31.6 81.3 30.3 29.2
34 Guayanilla 9.0 29.2 29.3 30.0 30.5 311 3L 32.0 32.1 32.1 31.8 30.8 29.8
36 Gurabo 48.0 23.9 29.0 29.7 30.3 30.8 31.4 31.7 31.8 31.8 31.5 30.6 29.5
38 Indiera Baja 840.0 22.8 28.1 24.1 24.8 25.2 26.0 26.0 26.4 26.3 25.9 25.0 23.6
40 Jsjome Alto 716.5 28.7 24.0 25.0 25.7 26.1 26.9 26.9 27.2 271 26.8 25.8 24.5
44 LaFe 45.0 28.9 29.0 29.8 30.3 30.8 315 31.7 31.8 31.8 31.5 30.6 29.5
50 Maricao 450.0 25.8 26.0 26.9 215 28.0 28.7 28.8 291 29.0 28.7 27.7 26.5
51 Maricao Fish Hatchery 450.0 25.8 26.0 26.9 21.5 28.0 28.7 28.8 29.1 29.0 28.7 21.7 26.5
52 Matrullas Dam 750.0 28.7 28.8 29.6 30.1 30.7 31.3 31.6 31.6 31.6 31.3 30.4 20.3
58 Maunabo 1 SW 15.0 29.1 29.3 30.0 30.5 311 31.7 32.0 32.0 82.0 317 30.8 29.7
57 Mora Camp 123.0 28.3 28.4 29.2 30.3 30.9 31.2 31.3 31.3 31.0 30.0 28.9 30.0
58 Naguabo6W 30.0 20.0 291 29.9 30.4 30.9 31.6 319 319 31.9 31.6 30.7 29.6
59 Parafso 45.0 28.9 29.0 29.8 30.3 30.8 31.5 317 31.8 31.8 315 30.6 29.5
61 Penuelas Salto Garzas 345.9 26.6 26.8 21.6 28.2 28.7 29.4 29.6 29.8 29.7 29.4 28.4 27.3
64 Puerto Real 4.5 29.2 29.3 30.0 30.6 31.1 317 32.0 32.1 32.1 31.8 30.9 29.8
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67 Rio Blanco Lower 39.0 289 291 29.8 30.3 30.9 31.5 31.8 31.9 31.8 31.6 30.6  29.5
68 Rio Blanco Upper 432.0 25.9 26.1 27.0 21.6 28.1 28.8 29.0 29.2  29.1 288 218 26.6
78 San Lorenzo Espino 381.0 26.3 26.5 27.4 28.0 28.5 29.1 29.3 29.5 29.56 29.2 28.2 27,0
9 San Sebastisn 67.5 28.1 28.9 29.6 30.1 30.7 31.3 31.6 317 317 31.4 30.4 29.3
80 Santa Isabel 3 NW 8.4 29.2 29.3 30.0 30.5 311 817 320 32,1 31.8 30.8 298  30.9
81 Santa Rita 52.5 28.8 20.0  29.7  30.2 30.8 31.4 317 818 31.8  3L5 80.5 29.4
82 Toa Baja Constancia 15.0 29.1 29.3 30.0 30.5 31.1 3L.7 32.0 32.0 32.0 3L.7 30.8 29.7
83 Toro Negro Plant 2 675.0 24.0 243 25.3 26.0 26.4 27.1 27.2 27.6 21.4 271 26.1 24.8
85 Villalba 156.0 28.0 28.2 29.0 29.5 30.1 30.7 310 811 31.0 30.7 29.8 28.7
87 Yabucoa 1 NNE 30.0 29.0 291 29.9 30.4 30.9 31.6 319 31.9 31.9 31.6 30.7  29.6
88 Yaucol$S 7.5 29.2 29.3 30.0 30.5 31.1 31.7 32.0 32.1 31.8 30.8 29.8  29.8
Table 1.

2Locations of these weather stations are identified in J. Agric. Univ. P. R., 70 (4): 267-75. Elevation (m) of weather stations is above sea level.
3These numbers correspond to weather station number in table 1 of J. Agric. Univ. P. R., 70 (4): 267-75.
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TABLE 3.-~G tion of limatic data for Puerto Rico with temperature versus elevation relationships':
mean daily minimum temperature (°C)
Elevation

‘Weather station® m Jan Teb Mar April May June July Aug Sept Oct Nov Dee

13 Aceituna 652.5 15.0 14.7 14.9 15.4 17.3 18.2 18.3 18.4 18.1 17.9 17.0 16.8

2 Adjuntas 450.0 16.1 15.9 16.1 16.8 18.5 19.3 19.5 19.6 19.3 19.0 18.2 17.1

6 Barceloneta 2 NNW 22.8 18.5 18.2 18.6 19.7 211 21.8 220 221 21.8 214 206 194

8 Bayamén Hato Tejas 54.0 18.3 18.1 184 195 209 216 218 219 216 212 204 19.2

9 Cabo Rojo 7.0 18.2 18.0 18.3 18.4 20.8 218 217 21.8 215 211 20.8 19.1
11 Calero Camp 73.8 18.2 18.0 18.3 194 208 215 217 218 215 211 203 19.1
13 Caonillas Villalba 180.0 17.6 17.4 17.6 187 201 20.9 21.1 212 209 20.5 19.7 18.5
16 Carite Plant 1 288.0 17.0 16.8 17.0 17.9 19.5 203 204 205 20.3 19.9 19.1 17.9
17 Catafio 6.0 18.5 18.3 18.7 19.9 21.2 21.9 22.1 22.2 21.9 21.4 20.6 19.5
19 Central San Francisco 9.0 18.5 18.3 18.7 19.8 21.2 21.9 22.1 22.2 21.9 21.4 20.6 19.5
21 Coamo Dam 55.5 18.3 18.1 184 19.5 209 216 21.8 219 21.6 212 204 19.2
28 Ensenada 7.5 18.5 18.3 18.7 19.8 212 219 221 22.2 21.9 21.4 20.6 19.5
31 Guajataca Dam 196.8 17.5 173 17.5 185 200 2.8 2.0 211 20.8 204 19.6 18.4
32 Guayabal Reservoir 81.0 18.1 17.9 18.2 198 2.7 215 217 217 2L5 210 202 19.1
34 Guayanilla 9.0 18.5 18.3 18.7 19.8 21.2 219 221 222 219 214 206 19.5
36 Gurabo 48.0 18.3 18.1 18.4 19.6 29 216 219 219 217 212 204 19.3
38 Indiera Baja 840.0 14.0 18.7 13.8 14.1 16.1 17.1 17.2 17.3 17.0 16.0 16.0 14.9
40 Jdjome Alto 5.5 14.7 14.4 14.5 15.0 16.9 17.8 17.9 18.0 17.8 175 16.7 15.6
44 LaFe 45.0 18.3 18.1 18.4 19.6 21.0 21.7 21.9 21.9 217 21.2 20.4 19.3
50 Maricao 450.0 16.1 15.9 16.1 16.8 185 19.3 19.5 19.6 19.3 19.0 18.2 17.1
51 Marieao Fish Hatchery 450.0 16.1 15.9 16.1 16.8 18.5 19.3 19.5 19.6 19.3 19.0 18.2 17.1
52 Matrullas Dam 750.0 14.5 14.2 143 148 16.7 176 119 7.8 176 17.3 16.5 15.4
538 Maunabo 1 SW 15.0 18.5 18.3 18.6 19.8 211 21.8 221 22.1 219 214 206 19.4
57 Mora Camp 123.0 17.9 17.7 18.0 19.1 20.5 212 214 215 21.2 20.8 20.0 18.8
58 Naguabo 6 W 30.0 184 18.2 18.5 19.7  21.0 217 220 220 21.8 21.3 20.5 19.4
59 Paraiso 45.0 18.3 18.1 18.4 19.6 21.0 217 21.9 21.9 21.7 21.2 20.4 19.3
61 Pefuelas Salto Garzas 345.9 16.7 16.4 16.7 17.5 19.1 19.9 20.1 20.2 19.9 19.6 18.7 17.6
64 Puerto Real 4.5 18.6 18.3 18.7 199 212 219 22.1 222 219 21.5 20.7 19.5
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67 Rio Blanco Lower 39.0 184 182 185 196 21.0 217 219 220 21.7 213 205 19.3
68 Rio Blanco Upper 432.0 16.2 16.0 16.2 16.9 18.6 19.4 19.6 19.7 19.4 19.1 18.3 17.2
78 8an Lorenzo Espino 381.0 16.5 16.2 16.5 17.3 18.9 19.7 19.9 20.0 19.7 19.4 18.5 174
79 San Sebastidn 67.5 18.2 18.0 18.3 19.4 20.8 21.5 21.7 21.8 21.6 21.1 20.3 19.2
80 Santa Isabel 3 NW 8.4 185 183 187 198 212 219 221 222 219 214 206 195
81 Santa Rita 52.5 18.3 18.1 18.4 19.6 20.9 21.6 21.8 21.9 21.6 21.2 20.4 19.2
82 Toa Baja Constancia 15.0 18.5 18.3 18.6 19.8 211 21.8 22.1 22.1 21.9 21.4 20.6 19.4
83 Toro Negro Plant 2 675.0 14.9 14.6 14.7 15.3 17.1 18.0 18.2 18.3 18.0 17.7 16.9 15.8
85 Villalba 156.0 17.7 17.5 17.8 18.8 20.3 21.0 21.2 21.8 21.0 20.6 19.8 18.7
87 Yabucoa 1 NNE 30.0 184 18.2 18.5 19.7 21.0 21.7 22.0 22.0 21.8 21.3 20.5 19.4
88 YaueolS 7.5 18.5 18.3 18.7 19.8 21.2 21.9 22.1 22.2 21.9 21.4 20.6 19.5
1Table 1.

2Locations of these weather stations are identified in J. Agrie. Univ. P. R., 70 (4): 267-75. Elevation (m) of weather stations is above sealevel.
3These numbers correspond to weather station number in table 1 of J. Agric. Univ. P. R., 70 (4): 267-75.
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TABLE 4.—G ation of limatic data for Puerto Rico with temperature versus elevation relationships':
‘mean daily average temperature (°C)
Elevation

‘Weather station® m Jan Feb Mar April May June July Aug Sept. Oct Nov Dee

1% Aceituna 652.5 19.6 19.6 20.2 21.0 219 221 228 23.0 22.8 225 216 205

2 Adjuntas 450.0 21.0 209 215 228 232 24.0 24.1 243 241 23.8 229 218

6 Barceloneta 2 NNW 22.8 23.8 237 242 251 26.0 267 269 27.0 269 26.5 266 246

8 Bayamén Hato Tejas 54.0 23.6 23.5 24.0 24.9 25.8 26.5 26.7 26.8 26.7 26.3 254 24.4

9 Cabo Rojo 75.0 23.4 234 239 247 257 264 265 26,7  26.6 26.2 25.3 24.3
11 Calero Camp 3.8 234 234 239 247 257 26.4 266 267 268 262 253 243
13 Caonillas Villatba 180.0 227 227 232 240 250 257 259 26.0 259 255 246 236
16 Carite Plant 1 288.0 22.0 22.0 22.5 234 243 25.0 252 254 252 248 23.9 229
17 Cataiio 6.0 23.9 23.8 243 252 262 26.8 210 211 27.0 266 258 247
19 Central San Francisco 9.0 23.9 238 243 252 261 268 21.0 271 27.0 266  25.7 247
21 Coamo Dam 55.5 235 23.5 24.0 24.9 25.8 26.5 26.7 26.8 26.7 26.3 25.4 244
28 Ensenada 7.5 23.9 23.8 243 25.2 26.2 268 27.0 2.1 210 266 257 247
31 Guajataca Dam 196.8 22.6 22.6 23.1 239 249 25.6  25.8 259 258 254 245 23.5
32 Guayabal Reservoir 81.0 234 23.3 23.8 247 25.7 263 26.5 26.7  26.5 26.1 253  24.2
34 Guayanilla 9.0 23.9 23.8 24.3 252 261 26.8 21.0 268  26.7 26.3 254 244
36 Gurabo 48.0 23.6 23.6 24.1 249 259 26.5 267 2.9 267 263 255 24.5
38 Indiera Baja 840.0 18.4 18.4 18.9 198 207 215 216 218 216 213 204 19.2
40 Jdjome Alto 5.5 19.2 19.2 19.7 206 215 223 224 226 22.4 22.1 21.2 20.0
44 LaFe 45.0 23.6 23.6 241 24.9 259 266 26.7 269 26.8 26.4 255 245
50 Maricao 450.0 21.0 20.9 215 22.3 282 240 241 24.3 24.1 23.8 229 218
51 Maricao Fish Hatchery 450.0 21.0 20.9 215 22.3 23.2 24.0 241 24.3 24.1 23.8 22.9 21.8
52 Matrullas Dam 750.0 19.0 19.0 195 204 213 221 222 224 222 21.8 210 19.8
53 Maunabo 1 SW 15.0 23.8 238 243 251 261 26.8 269 2.1 26.9 2.6 257 247
57 Mora Camp 123.0 23.1 23.1 23.6 244 254 261 26.2 26.4 26.2 259 250 24.0
58 Naguabo§ W 30.0 23.7 23.7 24.2 25.0 26.0 26.7 26.8 27.0 26.8 26.5 25.6 24.6
59 Parafso 45.0 236 236 241 24.9 259 266 267 269 268 26.4 255 245
61 Pefinelas Salto Garzas 345.9 216 216 221 23.0 239 247 248 250 248 244 236 22.5
64 Puerto Real 4.5 23.9 23.9 24.3 25.2 26.2 26.8 27.0 27.2 27.0 26.6 25.8 24.8
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67 Rio Blanco Lower 39.0 237 236 24.1 25.0 259 26.6 268 269 268 264 255 245
68 Rfo Blanco Upper 432.0 21.1 21.1 21.6 22.4 23.4 24.1 24.2 24.4 24.3 23.9 23.0 21.9
78 San Lorenzo Espino 381.0 214 214 219 22.8 237 244 246 24.8 24.6 24.2 233 223
79 San Sebastian 67.5 23.5 23.4 23.9 24.8 25.8 26.4 26.6 26.8 26,6 26.2 25.4 24.3
80 Santa Isabel 3 NW 8.4 28.9 288 2483 252 26.1 26.8 270 271 210 266 257 247
81 Santa Rita 52.5 23.6 23.5 240 249 259 265 267 268 26.7 263 255 244
82 Toa Baja Constancia 15.0 23.8 288 243 251 261 268 269 271 26.9 266 26,7 247
83 Toro Negro Plant 2 675.0 19.5 19.5 20.0 20.9 21.8 22.6 22.7 22.9 22.7 22.3 21.4 20.3
85 Villalba 156.0 22.9 22.9 23.4 24.2 25.2 25.9 26.0 26.2 26.0 25.6 24.8 23.7
87 Yabucoa 1 NNE 30.0 23.7 287 242 250 260 267 268 21.0 268 265 25.6  24.6
88 Yaucol$ 7.5 23.9 23.8 243 252 262 268 2.0 271 210 266 257 24.7
*Table 1.

2Locations of these weather stations are identified inJ, Agrie. Univ. P. R., 70 (4): 267-75. Elevation (m) of weather stations is above sealevel.
3These numbers correspond to weather station number in table 1 of J. Agric. Univ. P. R., 70 (4): 267-75.
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458 GOYAL ET AL./TEMPERATURE VS ELEVATION

Example I The Fortuna Substation, Juana Diaz, P. R. is located at an
elevation of 12 m and is identified as station No. 7292-Ponce 4E by U.S.
Department of Commerce.® Estimated monthly temperature for this loca-
tion:

Table 1 indicates linear relationships between temperature (Y) and
elevation (X), Y = A + B X. With values of A, B from table 1and X =
12, temperatures are calculated and shown in table 5. The observed tem-
perature values are also given in table 5.

Example II: Estimate potential evapotranspiration (PET) for January
with information in table 1.

Hargreaves and Samani* indicated the following relationships to esti-

mate PET:

PET = 0.0023 X R, X (T + 17.8) x (TMAX — TMIN)*® .. /1/
PET = 0.0135 X Ry X (T + 17.8) ..orvernemmmrsvmmnsnmmuansnnnenens 2/

where, PET is potential evapotranspiration (mm per day); R, is extrater-
restrial radiation (mm per day); T is mean daily average temperature in
°C, TMAX and TMIN are mean daily maximum and minimum tempera-
tures in °C. R, for Puerto Rico (18°N) is 11.68 for January, 13.02 for
February, 14.65 for March, 15.83 for April, 16.30 for May, 16.38 for
June, 16.38 for July, 15.80 for August, 15.23 for September, 13.62 for

TABLE 5.—Qbserved and estimated temp es at Fruits Sub

Juana Diaz, Puerto Rico!

T °c
Mean Mean Mean Absolute Absolute
Average iaxi ini: Highest Lowest.
Month OBS EST OBS EST OBS EST OBS EST OBS EST
Jan 243 238 301 291 186 185 361 837 133 129
Feb 243 238 299 293 186 183 350 343 122 126
Mar 246 243 303 300 189 186 344 350 133 129
Aprit 254 251 807 305 208 198 344 355 144 143
May 264 261 3.2 311 218 212 356 356 161 155
June 271 268 817 317 226 219 367 359 144 167
July 278 269 321 320 226 221 367 3861 144 163
Aug 276 271 325 320 226 221 378 3.3 161 17.2
Sept 274 270 324 320 224 219 367 364 183 1638
Oct 27.0 266 320 31.8 219 214 367 359 161 165
Nov 262 257 815 308 210 206 367 353 156 153
Dec 252 247 807 297 196 195 366 342 128 141
Annual 26.1 257 813 308 209 205 360 353 148 1561

*Weather station No. 7292 PONCE 4E at an elevation of 21 m.

2Temperature values were estimated using relationships between temperature (°C) and
elevation (m) given in table 1. Observed temperature is from climatography of the U.S.
No. 86-45-Puerto Rico and U.S, Virgin Islands.®



J. Agric. Univ. P.R. VOL. 72, No. 3, JULY, 1988 459

October, 12.11 for November, 11.29 mm per day for December, respec-
tively. Ry is incident solar radiation.

PET was calculated with equations /1/ and /2/, values of R,, T, TMAX
and TMIN. PET values are given below:

Equation /1/: PET = 2.4 mm/day for January

Equation /2/ and Ry = 6.9: PET = 3.4 mm/day for January
Example III: Develop PET model as a function of incident solar radia-
tion (R and elevation (X) with temperature versus elevation relation-
ships in table 1. Temperature (T, °C) and elevation (X, m) is defined by
the following relationship:

T=R+ BXEX o aiie sy limasims 13/

where A, B are regression coefficients defined by table 1 for January
through December. Combining equations /2/ and /3/, we obtain:

PETNEW = 0.0185 X Ry X (A + B X X + 17.8) vccoveeenn 4/
Rearranging:
PETNEW = R, X (0.0135 X A + 0.0135B x X + 17.8 x 0.0135) . /5/
or

PETNEW = R, x ((0.2403 + 0.0135 X A) + (0.0185 x B)X) . /6/
or

PETNEW =R, X (A' + B* X X) cievieeiiiieciienneeneenne, 17

where, Al = 0.2403 + 0.0135 A, and B = 0.0135 B. For January through
December, equation /7/ reduces to:

PETNEW, = R, X (A} + B} X X) oo 18/
wherei=1,2,3,4,5,6,7, 8,9, 10, 11, 12 for January, February, March,
April, May, June, July, Angust, September, October, November, De-
cember, respectively. Infroducing values of A; and B; from table 1, we
obtain values of Al and B} and equation /8/ reduces to the following
equations:

January: PETJAN = R, X (0.563085 — 8.8695 x 107° x X) . /9/

February: PETFEB = R, X (0.56268 — 8.8425 x 10° X X) . /10/

March: PETMAR = R, x (0.569295 — 8.721 x 10 x X) . /11/

April: PETAPR = R, X (0.580635 — 8.7075 x 107° x X) . /12/

May: PETMAY = R, X (0.594 — 8.8965 x 10° x X) ...... /13/

June: PETJUN = R, X (0.602775 — 8.559 X 107° x X) ..., /14/

‘July: PETJUL = R, X (0.605205 — 8.7075 x 107 x X) ... /15/

August: PETAUG =R, x (0.60723 — 8.5725 x 107° x X) . /16/



TaBLE 6.—Temperature and potential evaportranspiration (PET) for 36 weather stations in Puerto Rico with Hargreaves and Samami model

‘Weather station

(elevation, m)* Parameter” Units Jan Feb Mar April May June July Aug Sept Qct Nov Dec
3.5 Aguirre TMAX °C 29.9 298 802 306 3.2 8L7T 821 325 325 323 3L7 807
(15.0) TMIN °C 2.0 199 205 215 227 237 236 23.7 232 229 221 210
TAVG °C 25.0 249 253 260 27.9 276 279 281 279 276 269 259

PETHS1 mm/day 3.62 4.02 452 48 4.8 490 502 496 487 4385 3.87 3.54
mm/month 1122 112.6 140.1 144.0 151.6 147.0 155.6 153.8 146.1 134.9 116.1 109.1
4. Aibonito TMAX °C 22.8 23.3 24.4 25.5 26.5 27.1 26.8 27.2 27.1 26.6 25.1 23.8
(690.0) TMIN °C 166 167 169 147 189 196 197 201 189 19.7 190 17.6
TAVG °C 19.7 200 20.7 201 227 238 233 237 235 231 220 207

PETHS1 mm/day 250 290 3855 454 419 423 414 402 3.8 336 273 249
mm/month 77.5  8L2 110.1 1362 129.9 126.9 1283 1246 1164 1042 819 77.2
5. Arecibo 2 ESE TMAX °C 286 284 283 301 309 8L7 318 319 320 318 305 203
4.5) TMIN °C 182 17.7 179 189 204 211 214 216 216 211 202 19.2
TAVG °C 234 231 236 245 266 264 266 268 268 264 254 24.2

PETHS1 mm/day 3.58 4.01 471 514 528 542 541 521 505 454 8.8 347
mm/month 110.9 1123 146.0 154.2 163.7 1626 167.7 1615 151.5 140.7 1155 107.5
7. Barranquitas TMAX °C 23.7 23.8 25.2 25.9 26.3 27.0 26.6 27.2 271 26.8 26.1 24.1
(540.0) TMIN °C 156 156 159 168 179 186 188 189 188 186 17.7 16.6
TAVG °C 196 196 205 214 221 228 227 231 229 227 219 203

PETHST mm/day 2.85 322 393 432 435 444 426 426 4.09 365 320 270
mm/month 83.4  90.2 121.8 1296 184.8 1332 132.0 1321 1227 113.2 96.0  83.7
10. Cagnas TMAX °C 290 79.3 302 309 314 3L7 320 324 324 321 809 207
{75.0) TMIN °C 164 163 167 181 202 210 209 2.8 2.7 193 191 173
TAVG G 227 228 234 245 258 264 265 266 266 257 28,0 25

PETHS1 mm/day 3.86 439 510 551 546 545 555 549 531 487 411 377

mm/month 119.7 122.9 1581 1653 169.3 163.5 172.1 170.2 159.3 150.9 123.3 116.87

12. Candvanas 2N TMAX °C 284 287 294 301 311 314 8l1 3815 316 38l5 302 289
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9.0) TMIN °C 186 184 1883 199 213 221 224 227 220 214 206 196
TAVG °C 255 235 241 250 262 267 268 2.1 268 265 254 242

PETHS1 mm/day 348 397 460 497 515 512 496 484 48 440 372 3.33
mm/month 107.9  111.2  142.6 149.1 159.7 153.6 158.8 150.0 144.9 136.4 111.6 103.2

. Carite Camp TMAX °C 254 254 262 262 262 265 268 276 278 276 27.2 261
Tunnel TMIN °C 164 161 165 173 185 194 19.7 19.8 196 19.2 184 175
(600.0) TAVG °C 209 208 214 218 224 229 232 237 237 234 228 218

PETHB1  mm/day 312 853 411 430 413 409 412 419 417 376 336 3.01
mm/month  96.7 989 1274 120.0 129.6 1227 127.7 1299 125.1 1163 100.8 93.3

. Cayey INW TMAX oy 269 274 283 290 292 295 297 301 30.2 297 289 276
(420.0) TMIN °C 15.1 148 152 168 183 192 194 195 190 184 174 162
TAVG °C 210 211 21,8 229 238 244 246 248 246 241 232 219

PETHS1 mm/day 8.58 413 482 517 6514 509 512 508 496 441 3.8 348
mnm/month 111.0 115.6 149.4 155.1 159.3 1527 1587 156.9 1488 1367 1158 107.9

. Cidra3E TMAX °C 259 257 276 219 285 284 289 20.0 280 289 28.0 265
(420.0) TMIN °C 157 148 165 180 191 19.2 191 187 187 186 173 16.6
TAVG °C 20.8 202 220 229 238 238 240 239 239 236 226 216

PETHSL mm/day 332 3.7 482 480 480 476 477 468 468 425 369 321
mm/month 108.0  105.0 136.4 144.6 148.8 144.0 147.6 147.9 1404 131.8 110.7 995

. Coloso TMAX °C 299 299 306 310 315 323 326 326 324 322 314 305
(15.0) TMIN °C 168 166 172 184 20.0 206 209 2.1 208 203 195 185
TAVG °C 2.4 283 239 247 258 264 268 268 268 264 254 243

PETHS! mm/day 4.01 448 514 549 554 670 572 550 530 477 415 3.84
mm/month 124.3 126.4 159.3 164.7 17L7 171.0 177.8 170.56 159.0 147.9 1245 119.0

. Comerfo Falls TMAX °C 212 272 282 290 206 303 322 304 303 299 288 278
(150.0) TMIN °C 181 179 181 183 207 216 218 218 216 210 201 191
TAVG °C 22.6 225 231 241 252 259 270 261 259 254 245 234

PETHS1 mm/day 327 368 437 476 480 48 544 468 454 404 348 316
mm/month 101.4 103.0 1355 142.8 1488 1455 168.6 1451 136.2 1252 1044  98.0

8861 ‘X7IAC ‘g "ON G “T0A “Y'd "] 0By 1
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TABLE 6.-—Continued

‘Weather station

(elevation, m)* Parameter? Unitg Jan Feb Mar  April  May  June July Aug Sept Oct Nov Dec
24. Corozal 4 W TMAX °C 28.0 282 289 298 306 3.1 308 308 3L1 309 208 286
(120.0) TMIN °C 168 165 169 179 194 202 206 208 204 199 191 177
TAVG °C 224 224 229 239 250 256 257 258 258 254 244 232

PETHS1 mm/day 361 412 47 523 537 539 524 502 499 450 384 351
mm/month 112.0 1154 1476 157.0 166.5 161.7 1624 155.6 149.7 139.5 1152 108.8
25. Dorado4 W TMAX °C 27.7 219 288 293 300 308 304 308 3.1 308 295 283
(7.5) TMIN °C 196 193 195 205 218 224 227 229 225 219 213 204
TAVG °C 236 236 241 249 259 266 266 269 268 264 254 244

PETHS1 mm/day 317 364 430 462 470 4.8 463 457 459 411 345 38.09
mm/month 98.8 102.0 183.3 138.6 145.7 1450 1435 141.7 137.7 1274 1035 958
217. Dos Bocas TMAX °C 29.4 297 306 3.3 81T 827 3.7 325 3829 326 3L6 305
(60.0) TMIN °C 275 169 173 1883 198 205 211 212 207 204 199 185
TAVG °C 234 233 239 248 258 266 284 268 268 265 257 245

PETHS1 mm/day 3.82 489 512 559 564 58 664 546 547 484 414 3.8
mm/month 118.4 123.0 1587 167.7 1748 1755 205.8 169.3 164.1 150.0 1242 117.8
29. Fajardo TMAX °C 28.3 284 288 293 302 306 308 313 313 3L1 801 289
(12.0) TMIN °C 20.8 206 211 221 283 241 243 243 247 231 223 217
TAVG °C 246 245 249 25.7 2.7 213 276 218 275 271 262 253

PETHS1 mm/day 310 354 4.02 427 438 485 442 437 438 399 342 3.02

mm/month  96.1 991 1246 128.1 1858 130.5 137.0 1355 1314 123.7 1026 93.6

30. Garzas DAM TMAX °C 238 242 248 256 259 271 273 272 271 267 258 247
(745.5) TMIN °C 14.0 139 144 144 163 172 171 174 171 167 159 151
TAVG °C 189 191 196 200 211 221 222 223 221 217 208 199

PETHS1 mm/day 3.08 855 405 459 454 472 4.80 457 442 390 338 3.04

mm/month  95.5  99.4 125.6 137.7 140.7 141.6 1488 1417 1326 1209 1014 942

33. Guayama TMAX °C 298 298 304 306 810 315 3.7 322 322 3819 3L3 301
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(58.5)

34b. Guineo
Reservoir
(900.0)

37. Humacao 1 SW
(30.0)

39, Isabela 4 SW
(126.0)

41, Jayuya
(120.0)

43. Juana Diaz
Camp
(60.0)

TMIN
TAVG
PETHS1

TMAX
TMIN
TAVG
PETHS1

TMAX
TMIN
TAVG
PETHS1

TMAX
TMIN
TAVG
PETHS1

TMAX
TMIN
TAVG
PETHS1

TMAX
TMIN
TAVG
PETHS1

°C
°C
mm/day
mm/month
°C
°C
°C
mm/day
mm/month
°C
°C
°C
mm/day
mm/month
°C
°C
°C
mm/day
mn/month
°C
°C
°C
mm/day
mam/month
°C
°C
°C
mm/day
mm/month

21.3

25.5
8.39

105.1

21.7
13.4
17.6
272
84.3

27.8
17.8
22.8
3.45
107.0

28.4
18.6
23.5
3.48
107.9

26.1
17.3
21.7
3.15
97.7

30.8
18.7
4.1
3.98
123.4

21.0

25.4
3.83

107.2

21.8
13.0
174
3.12
87.4

28.2
17.9
23.0
3.92
109.8

28.4
184
23.4
3.39
108.9

26.5
16.3
21.4
3.74
104.7

30.8
18.5
24.6
4.45
124.6

214

26.9
4.42

137.0

22.6
13.1
17.8
3.69
114.4

29.2
18.7
23.9
4.55
141.1

29.2
187
23.9
4.55
141.1

28.2
16.4
22.3
4.64
125.2

81.2
18.8
25.0
5.07
157.2

221

26.4
4.69

140.7

23.2
14.1
18.6
3.99
119.7

29.9
20.3
25.1
4.84
145.2

29.8
19.4
24.6
4.97
149.1

28.7
17.5
23.1
4.97
149.1

316
19.8
25.7
5.45
163.5

23.0

27.0
4.75

147.8

23.8
15.6
19.7
4.08
125.0

30.1
219
26.0
4.70
145.7

30.3
20.6
25.4
5.04
156.2

29.1
18.9
24.0
5.00
155.0

317
21.2
26.4
5.87
166.5

23.6

27.8
4.80

144.0

24.7
16.6
20.7
4.13
123.9

30.8
229
26.8
4.66
139.8

30.9
21.2
26.1
5.17
155.1

30.2
19.9
25.1
5.16
154.8

32.3
219
271
5.47
164.1

23.9

27.8
4.79

148.5

25.2
16.9
21.0
4.21
130.5

30.8
22.7
26.8
4.78
148.2

31.2
21.8
26.5
5.13
126.0

29.8
19.7
248
5.15
159.7

33.1
22.2
27.6
5.63
174.5

241

281
4.7

147.9

25.3
16.8
21.2
4.10
127.1

31.2
224
26.8
4.81
149.1

81.4
21.7
26.5
5.02
156.6

30.3
194
24.9
5.13
159.0

32.9
221
27.5
5.43
168.3

2.6

27.9
4.71

141.3

25.0
16.5
20.8
3.94
112.2

3L.0
22.1
26.5
4.64
139.2

31.6
214
26.5
4.94
148.2

29.9
19.1
245
4.85
145.8

32.4
21.7
27.1
5.15
154.5

23.4

217
4.14

128.3

24.6
16.1
20.3
3.47
107.6

30.7
21.3
26.0
4.21
130.5

31.3
20.9
26.1
4.42
187.0

29.7
18.4
24.1
4.41
136.7

82.2
21.5
26.8
4.57
151.0

22.8

27.1
3.63

108.9

23.7
16.4
19.6
3.00
90.0

29.6
20,1
24.8
3.66
109.8

30.2
20.5
25.4
3.75
172.6

20.1
18.3
23.2
3.57
107.1

317
20.6
26.1
4.09
122.7

22.1

26.1
3.23

100.1

22.5
14.4
184
2.68
83.1

28.2
18.6
23.4
3.32
102.9

29.1
19.5
24.3
3.38
104.8

27.1
17.1
221
3.28
101.7

31.2
19.5
25.3
3.83
118.7
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TaBLE 6.—Continued

‘Weather station
(elevation, m)* P Units Jan Feb Mar April May June July Aug Sept Oct Nov Dec
44. Juncos 1E TMAX °C 29.9 800 8.7 813 3.7 320 323 324 323 319 311 802
(81.0) TMIN °C 158 158 162 1.2 19.2 197 196 19.8 201 193 182 16.9
TAVG °C 229 229 285 243 254 258 259 261 262 256 247 236
PETHS1 mm/day 411 460 530 57 573 577 587 565 540 4.83 425 3.92
mm/month 127.4 128.8 1643 172.8 177.6 173.1 182.0 1752 1620 149.7 1275 1215
45. Lajas TMAX °C 299 302 308 813 317 324 330 325 319 315 312 304
30.0) TMIN °C 160 159 158 181 198 20.6 200 201 208 198 183 16.8
TAVG °C 229 23.0 233 247 258 265 265 263 261 256 248 236
PETHS1 wmm/day 408 462 536 563 564 574 6.02 565 524 466 426 3.97
mm/month 126.5 129.4 166.1 169.0 1748 1722 1866 175.2 1572 1445 127.8 123.1
47. Lares TMAX °C 28.7 288 297 801 306 3.3 314 316 38L5 314 304 19.1
(860.0) TMIN °C 157 152 156 164 176 182 187 188 184 205 177 166
TAVG °C 222 220 226 232 241 248 250 252 250 259 241 229
PETHS1 mm/day 3.87 440 512 552 566 579 576 558 541 452 417 3.8
mm/month 1200 123.2 158.7 1656 176.56 173.7 178.6 173.0 162.3 140.1 125.1 1156
48, Manat{ TMAX °C 282 287 294 302 3.2 3L9 318 319 318 316 302 287
(75.0) TMIN °C 179 176 179 19.0 201 211 213 215 21.2 206 19.9 188
TAVG °C 23.0 231 237 246 265 265 265 267 265 261 251 238
PETHSI  mm/day 3.52 4.08 4.75 5.17 5.42 5.51 5.41 5.28 5.07 4.55 3.82 3.38
mm/month 109.1 114.2 147.3 1551 168.0 165.3 167.7 162.1 152.1 141.1 114.6 1048
54. Mayagiiez TMAX e 29.9 302 3.8 3.2 316 322 322 324 325 321 3.1 304
(24.0) TMIN °C 174 171 172 181 194 202 201 203 203 202 194 184
TAVG (6 236 236 240 246 255 261 261 263 264 261 253 244
PETHS1 mm/day 394 448 519 561 567 577 577 558 541 474 409 379
mm/month 122.1 1254 160.9 168.3 175.8 173.1 1789 173.0 1623 1469 122.7 117.5
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66.

e

75.

o

. Patillas DAM

(721.0)

. Ponce 4 E

12.0

Quebradilla
(111.6)

Ramey Air
Force Base
(71D

Rio Piedras
(30.0)

San Germéin
(114.0)

TMAX
TMIN
TAVG
PETHS1

TMAX
TMIN
TAVG
PETHS1

TMAX
TMIN
TAVG
PETHS1

TMAX
TMIN
TAVG
PETHS1

TMAX
TMIN
TAVG
PETHS1

TMAX
TMIN
TAVG
PETHS1

°C
°C
°C
mm/day
mm/month
°C
°C
°C
mm/day
mm/month
°C
°C
°C
mm/day
mm/month

°C
mm/day
mm/month
°C
°C
°G
mm/day
mrm/month

28.2
19.8
24.0
3.26
101.1

30.1
18.6
24.3
3.83
8.7

27.8
18.2
23.0
3.40
105.4

26.8
20.3
22.6
2.84
88.0

28.3
18.1
23.2
3.51
108.9

30.4
16.6
23.5
4.12
1277

28.5
19.2
23.9
3.80
106.4

29.9
18.6
24.3
4.25
119.0

21.9
17.8
22.9
3.88
108.6

26.8
20.1
3.5
3.20
89.6

28.4
17.6
23.0
4.02
112.6

30.6
16.7
23.6
4.62
129.4

20.1
19.2
24.1
4.44
137.6

30.8
18.9
24.6
4.83
137.6

28.6
17.9
23.3
4.52
140.1

27.5
20.3
23.9
3.76
116.7

29.8
18.2
23.8
4.67
144.8

30.8
17.2
24.0
5.19
160.9

29.2
19.9
24.6
4.71
141.3

30.7
20.3
25.56
5.08
152.4

29.2
19.0
24.1
4.86
145.8

28.0
21.3
24.6
4.01
120.3

29.8
19.1
24.4
5.05
151.5

BL2
18.2
24.7
5.57
167.1

29.8

20.9

25.4
4.83
149.8

81.2
21.8
26.5
5.09
157.8

29.9
20.2
25.0
5,01
155.3

28.8
22.4
25.8
4.10
127.1

30.5
20.7
25.6
5.09
157.8

31.6
19.9
25.8
5.58
173.0

29.9
21.6
25.8
4.72
141.6

8L.7
22.6
271
5.11
153.3

30.6
20.9
25.7
5.10
153.0

29.5
23.1
26.3
4.22
126.6

31.2
21.5
26.3
5.17
165.0

32.3
20.6
26.4
5.72
171.6

30.0
21.8
25.9
4.72
146.1

32.1
22.6
274
5.24
162.4

80.8
21.4
26.1
5.05
156.6

29.7
23.4
26.6
4.19
129.9

811
21,9
26.5
5.07
157.2

32.8
20.3
26.6
5.91
183.2

30.8
22.1
26.4
4.76
147.6

32.56
22.6
215
5.19
160.9

30.9
214
26.2
4.93
1562.8

30.1
23.3
26.7
4.19
129.9

314
21.8
26.1
5.01
155.8

82.9
20.4
26.7
5.70
176.7

80.9
21.9
26.4
4.65
139.5

32.4
22,4
27.4
4.99
149.7

30.8
20.9
26.9
4.82
144.6

30.1
23.2
26.7
4.04
122.7

31.6
21.6
26.6
4.91
147.3

324
20.7
26.6
5.31
169.3

30.4
214
25.9
4.11
127.4

82.0
21.9
27.0
4.45
138.0

80.6
20.5
25.5
4.30
133.3

29.8
22.9
26.3
3.63
1125

31.3
21.1
26.2
4.39
136.1

32.3
20.2
26.2
4.78
148.2

29.6
21.2
25.4
3.84
104.4

31.5
21.0
26.3
3.98
119.4

29.6
20.1
24.8
3.67
110.1

28.7
22.3
25.5
3.05
91.5

30.2
20.2
25.2
3.80
114.0

31.6
19.2
25.4
4.24
127.2

28.7
20.7
24.7
3.12
96.7

30.7
19.6
25.2
3.72
115.3

28.6
19.1
23.8
3.32
102.9

217.6
21.2

2.78
86.2

29.1
19.1
24.1
3.44
106.6

311
17.6
24.4
4.02
124.6
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TaBLE 6.—Continued

‘Weather station
levation, m)! P t Units Jan Feb Mar April May June July Aug Sept. Oct Nov Dec
84. Utuado TMAX °C 29.7 301 311 38L5 818 328 829 328 328 326 315 80.1
(129.9) TMIN °C 144 145 145 166 182 187 187 189 187 182 175 156
TAVG °C 22,1 223 228 240 250 258 258 27,9 258 264 245 229

PETHS1 mm/day 418 47 558 589 592 618 620 592 572
mm/month 129.6 183.0 173.0 176.7 1835 1854 1922 1835 17L6

512 441 4.02
158.7 1323 124.6

Caution: These values are only for Puerto Rico.

1Locations of these weather stations are identified in table 1 and isohyetal charts in J. Agrie. Univ. P. R., 70 (4):
weather station is above sea level.

267-75. Elevation (m) of

2TMAX = Mean daily maximum temperature °C, TMIN = Mean daily minimum temperature °C, T or TAVG = Mean daily average

temperature °C, PETHS1 = Potential evapotranspiration defined by equation /1/, mm/day or mm/month.

*These numbers correspond to weather stations in table 1 and isohyetal eharts in J. Agric. Univ. P. R., 70 (4): 267-75.
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September: PETSEP = R, X (0.60534 — 8.694 X 10° x X) . /17/
October: PETOCT = R, x (0.600075 — 8.667 X 10° x X) . /18
November: PETNOV = R X (0.588465 — 8.694 X 10° x X) . /19/
December: PETDEC = R, X (0.57483 — 8.964 X 107° x X) . /20/
Annual: PETANUAL = R, X (0.58779 — 8.748 X 10° x X) . /21/

where PETNEW,; = Potential evapotranspiration in mm per day, Ry =
Incident solar radiation in mm per day and X = elevation in m. Equations
19/ to /21/ are only valid for Puerto Rico.

Equations /9/ to /21/ are valid only for Puerto Rico and for 4.5 = X
= 900. Eq. /1/ can not be used to develop equations /9/ to /21/ because
coefficient of correlation between (TMAX — TMIN) versus elevation is
very poor (table 1) for all months. This is explained by the fact that Ry
varies at all locations in Puerto Rico. When the temperature data are not
available, equations /9/ to /21/ are useful because elevation of a location
is readily available from property records, U.S. Weather Bureau, U.S.
Geological Survey, USDA-SCS, or another local government agency in
Puerto Rico. It is not possible to combine equations /9/ to /21/ into one
equation as the relationships among temperature versus elevation are
different for January through December.

Example IV: Estimate PET for 36 locations in Puerto Rico with the
Hargreaves and Samani model.
Hargreaves and Samani* indicated following relationship:

PET = 0.0023 X R, x (T + 17.8) x (TMAX — TMIN®%) .. /1/
R, for Puerto Rico is given in example I1. T, TMAX and TMIN (°C)
are from Climatography of the United States No. 86-45 for Puerto Rico.*

¢ PET for 36 locations in Puerto Rico was estimated with equation /1/ and
temperature data. These PET values are shown in table 6.






