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Livin gs f ON black and white spherical atmometers were
operated at each agroclimate station. Atmometers are hollow, porous,
porcelain spheres 5-centimetersin diameter with a wall thickness of about
three millimeters. A narrow, cylindrical, water proof neck connects the
sphere via a supply tube to a water reservoir. Atmometers are operated in

pairs, one white and one black.

Evaporati on occurs fromt he surface irrigationrequirenents, recomrended
of the water-filled spheres. Since using at noneter data to exti nate

t he bl ack and t he whi t e spheres are crop consunptive use. Atnoneters,

t he sane shape and si ze, they respond al ong wi t h evapor ati on pans, were
inlike manner to w nd novenent, air t he key conponents of this DR
tenperature, and hunidity. Because agrocl i mat e study. However, the

of their color, the white spheres nmet hods of operating at noneters for
refl ect about 90 percent of i ncom ng the DWR agrocl i mate stations

short wave radi ation. The bl ack differed significantly fromthe
spher es absor b about 90 percent and procedur es descri bed by Hal ki as et al .

refl ect about 10 percent of the
i nconm ng radi ati on. Thus, the

di f f er ence bet ween evapor ati on Glen\an Osdol—
fromt he bl ack and whi t e spheres
. . : . o landandwater use
i s anindex of i ncom ng radiati on.

Hal ki as, Vei hneyer, and

analys—cleans

Hendri ckson have descri bed t he -
desi gn, evapor ati on process, and Livingston

oper ati on of these devi ces. Atmometerswith

Further, they denonstrated the

. distilledwater and
cl ose correl ati on of at nonet er

evapor ation to water use of soft bristlebrush.

speci fic crops. Exani nation of

. . Theseatmometers
atnoneter datacollectedinthis

agrocl i mate i nvestigation wereoneof four
supports the findi ngs of Hal ki as

and hi s col | eagues. pairsinstalled

Professor F. J. Vei hneyer of UCD, atArvin-Frick

a recogni zed aut hority on

Master Sation.
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Early inthisinvestigation, it was
not ed t hat over time the spar varni sh
used t o wat er pr oof the at nonet er
necks was not conpl etely effective
inelimnating evaporation fromthe
necks, thus increasi ng appar ent
spher e evaporati on.

Larry d andon, a DRt echni ci an,

expl or ed vari ous possi bl e sol uti ons
to this probl emand f ound a mari ne
epoxy naterial that was durabl ein
thefieldand effectively seal ed the
at nonet er necks. This naterial was
appliedtothe necks of all atnoneters
used i n the agrocl i nmat e st udy.

Each at monet er spher e was st andar d-

i zed before beinginstalledinthe
field. There was sone variationin
evapor ati on fromeven new spheres. A
“calibration” wheel for standardi zi ng
at nonet er spheres was desi gned and
constructed by Arthur de Rutte of
DWR s Northern D strict. The naj or
conponents of this device were a

hori zontal | y mount ed, 26-i nch-

di anet er bi cycl e wheel driven by a
smal | electric nmotor and sl owy
rotated under six el ectric heat

| anps. Sixteen cups were affixedto
t he perineter of the wheel.

At norret er spheres were nounted to
smal |l water-filledflasks carriedin
t hese cups. Four bl ack and four white
spheres were sel ected as
“standards.” When they were not in
use, they were careful ly dri ed and
stored. They were never installedin
the field. At nometers were nmount ed
onthe small water-filled flasks,

wei ghed, and pl aced on the rotating
wheel for about 24 hours. Four

ATMOMETER EVAPORATION

“standard” at noneters and twel ve

at nonet er s bei ng prepared for
installationinthe fieldwere

i ncl uded i n each cal i bration run.
After the 24-hour calibration run,

t he at nonet ers wer e renoved fromt he
wheel and rewei ghed. The decrease in
wei ght (evaporation) for each of the
12 fi el d bul bs was conpared to t he
aver age evaporation for the four
standards, and coefficients for the
field bul bs were cal cul at ed.

Dust on the exterior and/ or al gal
growt h on t he i nsi de of the bul bs may
af fect at nonet er evaporati on and
cause a shift inbul b coefficient.
Tormonitor drift in at noneter
evaporation, the field bul bs were
replicated — four pairs at the master
stations and three pairs at each of
the outlying stations.

Inthefield, atnmoneters were

nmount ed on 1-gal | on gl ass j ugs so
that the spheres were at a hei ght of
about 54 inches. The jugs were filled
withdistilledwater toa scribed
mar k on t he narrow neck. The j ugs
wer e pai nted wi th al uni numpaint to
reduce sunl i ght reachi ng t he wat er
and thus i nhibit al gal growt h whi ch
m ght cl og t he porous bul b wal I s.

At nomret er evapor at i on was det er m ned
by neasuring the anount (mlliliters)
of distilledwater requiredtorefill
the reservoir jugtothe scribed
nmar k. Those amount s wer e r ecor ded
and then mul tipliedby the calibration
coefficient for each individual bulb
t o det erm ne correct ed evapor ati on.
The evapor ati on anmount for each of
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t he whi t e bul bs was conpared t o t hat
of the others. If evaporation from
any one sphere differed by 5 percent
or nore fromthe average of the ot her
two, it was i mredi at el y repl aced.
The sane procedure was fol | owed

for the bl ack bul bs.

Because at nonet ers shatter when
frozen, they were operated only
during the frost-free nonths. For
the San Joaquin Valley, thisis
usual |y March 1 to Qct ober 31.

DATACOLLECTED

Mont hl y whi t e at monet er evapor ati on
neasured at the Arvin-Frick master
agroclimate station and at ot her
irrigated pasture sites near
Bakersfield are presented in Tabl e
16. For the period 1959 to 1991,
Mar ch t o Cct ober total s averaged
10,416 mlliliters, and year-to-
year variation ran about 5 percent.
Bot h bl ack and whi t e at nonet er
evapor ation amount s for weekly
peri ods are shown on Fi gure 19.

That sane whi t e at nonet er

evapor ation, summari zed i nt o weekl y
anounts, islistedin Table 17. The
slight difference between the annual
total s for the nmont hly and weekl y
tabl es anounts to | ess than 1 percent
and is probably attributableto
roundi ng of dat a.

Simlarly, nonthly evaporation
amounts for white atnoneters
operated at the Fresno St at e/ DIR
stationarelistedin Tabl e 18. Those
sane dat a i n weekl y anounts are
presented i n Tabl e 19. The

at nonet er s wer e usual | y not

installed at Fresno State/ DWRunt i |
April. Thus, the average for March
is based ononly five years of data.
Thus, thereis some uncertainty over
t he report ed aver age val ue for the
nont h of March (weeks 9to 14.)

Bot h bl ack and whi t e at nonet er
evapor ation dat a f or weekl y peri ods
are shown for Fresno State/ DAR on

Fi gure 20.

Bl ack at nonet er evapor ati on dat a
for agroclimate stations | ocated
near Bakersfield are presented for
nmont hl'y periods i n Tabl e 20 and f or
weekl y periods in Tabl e 21. Bl ack

at nonet er data for Fresno State/ DIR
are shown for nmonthly periods in
Tabl e 22 and for weekly periods in
Tabl e 23.

The li near rel ati onshi ps bet ween

at nonet er evapor ati on neasur ed

at Fresno State/ DAR and near

Baker sfi el d are shown on Fi gure 21
(white atnoneters) and Fi gure 22

(bl ack at monet ers). At noneters were
operated for shorter time periods at
the outl yi ng agroclinate stations.
The measur ed at nonet er evapor ati on
fromeach of those ten stations was
extrapol ated to a | ong-termaver age
on t he basi s of nmeasured data from
the stations near Bakersfield.

Esti mates of normal bl ack and white
at nonet er evapor ation for outlying
| ocations inthe Vall ey are shown

i n Tabl es 24 and 25.
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FIGURE 19

Black and White Atmometer Evaporation for Agroclimate
Stations Near Bakersfield—Average for 1959-1991
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TABLE 16

Monthly White Atmometer Evaporation Near Bakersfield 1959-19911

(millimeters)

Year Mar Apr May Jun Jul Aug Sep Oct Mar-Oct
Total

1959 1,006 1,331 1611 | 1,730 1,869 1,519 1,003 958 11,027

1960 1,013 1545 | 1,830 1577 1,478 1,117 849

1961 732 1,254 1,321 | 1,817 1,679 1,294 1,102 956 10,155

1962 825 1,476 1,601 | 2,054 1,855 1,338 982 699 10,830

1963 1,007 900 1,413 | 1,804 1,579 1,230 770 521 9,224

1964 897 1,154 1548 | 1,865 1,609 1,381 1,074 869 10,397

1965 909 866 1,681 | 1,485 1,802 1,554 1,186

1966 728 1,097 1,495 | 1,654 1,650 1,659 1,183 952 10,418

1967 714 449 1,272 | 1,621 2,133 1,645 1,234 1,035 10,103

1969 1,338 | 1,363 1,610 1,453 1,148 885

1970 724 941 1,755 | 1,748

1975 949 1521 | 1,826 1,659 1,588 1,473 954

1976 1,616 1,613 1,302 907 749

1980 1,242 | 1,338 1,314 1,157 985 932

1981 457 895 1,533 | 1,999 2,014 1,663 1,579 1,023 11,163

1982 432 984 1621 | 1,357 1,703 1,551 1,102 976 9,726

1983 462 999 1,492 | 1,619 1,672 1,386 1,270 916 9,816

1984 917 1,141 1592 | 1,754 1,973 1,631 1,495

1985 708 1,326 1,492 | 1,647 1,871 1,687 1,091 1,050 10,872

1986 562 1,142 1,795 | 1,993 2,085 1,779 1,269 1,033 11,658

1987 889 1,331 1568 | 1,655 1,523 1,614 1,329 938 10,847

1988 984 1,016 1,503 | 1,588 1,900 1,735 1,362 910 10,998

1989 807 1,195 1,425 | 1,560 1,814 1,666 1,196 1,047 10,710

1990 749 1,078 1,424 | 1,594 1,843 1,491 1,245 1,149 10,573

1991 614 1,027 1580 | 1,678 1,805 1,447 1,392 1,108 10,651

Average 756 1071 1515 1688 1756 1510 1187 932 10,416

Std. Dev. 176 210 135 186 188 163 189 136 580

Std. Error| 39 45 28 37 38 33 39 29 141

t Stations: Arvin-Frick 3/59-10/65; Old River 3-S 11/65-12/67; Bakersfield 10-S 5/69-6/70;
Wasco 8-SW 1/75-12/80; Bakersfield 10-NW 1/81-12/85; Bakersfield 10-NW and 12-S
(average) 1/86-12/89; Bakersfield 12-S and Lamont 2-NW (average) 1/90-12/91.
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TABLE 17

Weekly White Atmometer Evaporation Near Bakersfield 1959-19911

(millimeters)
Week Ending Day of 1959 | 1960 | 1961 | 1962 | 1963 | 1964 | 1965
No. Date Year
9 Mar 1 60
10 8 67 235 149 114 215 131 308
11 15 74 206 166 256 215 192 96
12 22 81 275 171 107 253 248 192
13 29 88 252 147 167 219 199 218
14 Apr5 95 223 174 207 179 166 263 187
15 12 102 249 261 322 268 256 268 139
16 19 109 307 229 317 399 202 352 178
17 26 116 397 268 282 361 199 249 239
18 May 3 123 311 215 269 389 292 303 386
19 10 130 261 291 279 388 349 240 309
20 17 137 347 377 327 368 418 288 418
21 24 144 452 392 287 304 254 379 360
22 31 151 403 326 311 356 304 373 427
23 Jun7 158 345 482 293 435 443 439 315
24 14 165 431 411 340 499 304 342 320
25 21 172 384 474 497 385 514 407 318
26 28 179 455 382 396 571 419 581 397
27 Jul 5 186 404 332 548 465 372 381 448
28 12 193 452 429 335 451 375 377 510
29 19 200 378 320 375 427 381 386 417
30 26 207 343 360 366 401 324 373 439
31 Aug 2 214 489 329 420 397 331 329 281
32 9 221 388 381 270 339 263 320 384
33 16 228 383 338 292 254 301 302 213
34 23 235 307 327 309 303 265 299 482
35 30 242 343 313 310 309 248 312 318
36 Sep 6 249 265 267 287 288 170 221 283
37 13 256 242 251 278 234 193 244 273
38 20 263 187 227 240 230 125 262 293
39 27 270 219 305 220 239 225 306 282
40 Oct 4 277 296 229 269 224 183 205 279
41 11 284 192 223 266 214 132 218 194
42 18 291 199 189 221 178 82 206
43 25 298 203 218 201 136 99 208
44 Nov 1 305 228 149 170 108 72 129
Mar-Oct Total 11,051 10,137 | 10,743 | 9,163 | 10,332
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TABLE 17 (continued)

Weekly White Atmometer Evaporation Near Bakersfield 1959-19911

(millimeters)

Week Ending Day of 1966 | 1967 | 1969 | 1970 | 1975 | 1976 | 1980
No. Date Year

9 Mar 1 60

10 8 67 131 124 75

11 15 74 108 200 131

12 22 81 151 135 181

13 29 88 254 168 246

14 Apr5 95 185 136 253 189

15 12 102 233 80 182 240 226

16 19 109 241 106 167 187 158

17 26 116 221 98 300 207 251

18 May 3 123 337 135 265 278 300

19 10 130 385 188 261 321 268 280
20 17 137 269 235 323 359 332 184
21 24 144 381 397 340 469 358 387
22 31 151 357 450 351 401 458 279
23 Jun7 158 299 309 275 489 422 276 133
24 14 165 339 306 245 359 502 264 301
25 21 172 426 384 317 353 421 470 324
26 28 179 404 423 370 450 362 382 274
27 Jul 5 186 417 4388 378 319 392 312
28 12 193 379 483 338 415 348 262
29 19 200 353 494 388 330 366 345
30 26 207 411 420 354 401 346 280
31 Aug 2 214 342 390 355 396 426 Bil5
32 9 221 362 384 353 437 292 294
33 16 228 397 346 336 385 302 302
34 23 235 426 404 321 290 258 229
35 30 242 350 361 292 326 302 253
36 Sep 6 249 306 348 308 347 377 218
37 13 256 278 306 290 321 169 231
38 20 263 274 304 220 330 183 226
39 27 270 278 236 246 384 299 229
40 Oct 4 277 228 271 263 345 108 234
41 11 284 195 228 249 212 178 274
42 18 291 237 296 199 199 229 215
43 25 298 219 230 129 237 151 185
44 Nov 1 305 242 196 87 119 147 189
Mar-Oct Total 10,415 | 10,059
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TABLE 17 (continued)

Weekly White Atmometer Evaporation Near Bakersfield 1959-19911

(millimeters)
Week Ending Day of 1981 | 1982 | 1983 | 1984 | 1985 | 1986 | 1987
No. Date Year
9 Mar 1 60
10 8 67 171 92 236 143 171
1 i[5 74 117 101 182 161 124
12 22 81 91 46 76 189 136 126
13 29 88 97 109 139 240 187 112
14 Apr5 95 133 126 225 193 264 330
15 12 102 198 135 190 186 258 190
16 19 109 258 112 332 271 302 307
17 26 116 147 356 206 855 288 418
18 May 3 123 331 327 192 311 392 346
19 10 130 370 350 289 364 321 404
20 17 137 379 322 367 299 346 452
21 24 144 275 384 404 374 329 297
22 31 151 267 419 364 473 328 308
23 Jun7 158 436 317 382 364 267 368
24 14 165 492 340 399 372 429 316
25 21 172 400 356 399 438 430 386
26 28 179 507 313 365 452 403 388
27 Jul 5 186 467 253 374 486 439 393
28 12 193 412 344 454 496 436 370
29 19 200 443 401 354 516 482 380
30 26 207 450 377 344 295 385 298
31 Aug 2 214 460 475 376 413 360 330
32 9 221 365 331 341 382 417 466 428
33 16 228 416 368 331 368 391 402 396
34 23 235 348 353 220 397 317 319 294
35 30 242 330 365 292 345 403 386 308
36 Sep 6 249 477 304 337 347 340 357 395
37 13 256 423 305 356 348 205 368 304
38 20 263 396 317 349 359 242 265 250
39 27 270 368 243 216 320 340 224 312
40 Oct 4 277 193 141 149 277 229 235 298
41 11 284 211 234 207 201 333 327 346
42 18 291 204 332 202 163 291 260 224
43 25 298 266 232 226 182 140 210 200
44 Nov 1 305 187 151 194 192 122 159 120
Mar-Oct Total 9,826 9,844 | 11,386 | 10,856 10,689
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TABLE 17 (continued)

Weekly White Atmometer Evaporation Near Bakersfield 1959-19911

(millimeters)
Week Ending Day of 1988 | 1989 | 1990 | 1991 |Average| Std. Std.
No. Date Year Dev. Error
9 Mar 1 60
10 8 67 140 255 130 105 163 61 14
11 15 74 162 162 177 128 160 43 10
12 22 81 218 179 205 137 164 60 14
13 29 88 273 154 246 108 186 56 13
14 Apr5 95 292 228 262 205 210 52 11
15 12 102 298 318 212 242 225 58 12
16 19 109 322 260 233 249 250 76 16
17 26 116 128 267 237 225 259 81 17
18 May 3 123 159 313 365 313 297 68 14
19 10 130 293 279 399 323 314 55 11
20 17 137 275 324 346 330 334 59 12
21 24 144 322 329 288 334 352 54 11
22 31 151 465 386 230 467 370 68 14
23 Jun7 158 358 360 306 415 355 80 16
24 14 165 334 352 398 462 369 70 14
25 21 172 421 400 388 379 403 51 10
26 28 179 318 346 388 366 405 71 14
27 Jul 5 186 412 363 376 336 398 66 14
28 12 193 457 398 378 407 405 58 12
29 19 200 414 388 469 402 400 51 11
30 26 207 416 463 449 399 378 50 10
31 Aug 2 214 426 394 402 438 386 518 11
32 9 221 395 420 384 298 362 53 11
33 16 228 370 434 378 328 347 52 11
34 23 235 332 316 277 337 322 59 12
35 30 242 396 343 286 343 326 39 8
36 Sep 6 249 466 375 288 315 320 69 14
37 13 256 410 328 338 296 291 63 13
38 20 263 321 204 285 323 267 62 13
39 27 270 296 218 241 361 275 52 11
40 Oct 4 277 251 235 369 320 243 61 12
41 11 284 277 280 306 316 242 54 11
42 18 291 203 237 262 298 223 51 11
43 25 298 219 239 184 240 198 41 9
44 Nov 1 305 200 167 199 115 158 43 9
Mar-Oct Total 11,039 | 10,714 | 10,681 | 10,660 | 10,358 544 136

! Stations: Arvin-Frick 3/59-10/65; Old River 3-S 11/65-12/67; Bakersfield 10-S 5/69-6/70;

Wasco 8-SW 1/75- 12/80; Bakersfield 10-NW 1/81-12/85; Bakersfield 10-NW and 12-S (average 1/86-12/89;

Bakersfield 12-S and Lamont 2-NW (average) 1/90-12/91. No datafor 1968, 1971-1974; 1977-1979.
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TABLE 18

Monthly White Atmometer Evaporation at Fresno State/DWR

Agroclimate Station 1969-1991

(millimeters)

Year Mar Apr May Jun Jul Aug Sep Oct Mar-Oct
Total

1969 549 918 1,627 1,643 2,170 2,010 1,409 914 11,240

1970 1,582 2,020 2,200 1,854 1,453 857

1971 1,021 1,365 2,217 2,385 2,310 1,224 999 12,222*

1972 996 1,426 1,995 2,146 2,124 2,099 1,519 910 13,215

1973 485 944 1,658 2,097 2,222 2,115 1,362 810 11,693

1974 487 907 1,939 2,248 2,360 2,041 1,668 955 12,605

1975 812 1,674 1,968 1,936 1,652 1,409 933 11,085

1976 990 998 2,016 2,202 2,490 1,660 1,181 812 12,349

1977 1,294 1,844 2,218 1,954 1,358 985

1978 1,554 2,024 2,037 1,840 1,067 933

1979 1,479 2,014 2,069 1,814 1,512 916

1980 1,941 2,085 1,749 1,438 995

1981 950 1,805 2,563 2,415 1,799 1,603 903 12,739

1982 862 1,492 1,608 2,174 1,957 1,217

1983 744 1,496 1,988 2,010 1,655 1,337

1984 1,127 2,107 1,929 2,158 2,082 1,706 742 12,5521

1985 1,237 1,776 2,200 2,253 1,743 1,159 752 11,821*

1986 1,038 1,706 1,900 1,945 1,988 1,092 1,054 11,424*

1987 1,214 1,679 1,993 1,944 1,681 1,317 864 11,393

1988 895 1,532 1,889 2,318 1,868 1,397 904 11,504*

1989 1,041 1,456 1,866 2,423 1,878 1,231 837 11,433

1990 1,068 1,414 2,025 2,454 1,750 1,403 1,229 12,044

1991 1,248 1,671 1,920 2,114 1,803 1,482 999 11,938

Average 701 1,025 1,651 2,011 2,196 1,883 1,371 919 11,757

Std. Dev. | 239 168 213 198 166 169 167 106 594

Std. Error | 106 40 45 41 35 25 85 23 148

1 Includes estimate for March.
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TABLE 19

Weekly White Atmometer Evaporation at Fresno State/DWR

Agroclimate Station 1968-19911

(millimeters)
Week Ending Day of 1968 | 1969 | 1970 | 1971 | 1972 | 1973
No. Date Year

9 Mar 1 60

10 8 67 122 133 107
1 15 74 144 118 178 125
12 22 81 33 120 265 106
13 29 83 145 126 296 70
14 Apr5 %5 149 127 263 136
15 12 102 156 134 386 327 178
16 19 109 341 139 220 213 154
17 26 116 327 246 248 | 41 289
18 May 3 123 314 | 32 267 234 | 362 277
19 10 130 335 346 349 127 | 466 303
20 17 137 278 543 377 | 473 505 354
21 24 144 429 | 419 3% | 381 35| 330
2 31 151 589 | 430 378 266 584 | 412
23 Jun7 158 233 378 | 439 381 59 | 421
24 14 165 176 | 402 | 481 | 468 319 533
25 21 172 148 561 | 487 593 553 | 452
26 28 179 141 228 318 728 | 441 576
27 dul'5 186 326 229 642 | 410 | 483 714
28 12 193 184 511 384 | 476 572 366
29 19 200 184 | 684 | 572 531 500 | 562
30 26 207 3B4 | 474 | 491 528 372 326
31 Aug 2 214 264 | 345 | 442 | 470 | 519 498
3R 9 221 264 | 345 447 653 554 | 526
3 16 228 40 345 | 406 | 485 | 557 412
34 23 235 40 435 | 437 | 442 491 544
35 30 242 177 580 | 445 | 432 347 | 436
36 Sep6 249 73 34 | 360 | 362 400 | 391
37 13 256 74 487 377 | 420 | 367 360
38 20 263 130 | 487 363 374 298 302
39 27 270 290 167 295 | 293 | 417 314
40 Oct 4 277 286 167 219 264 262 312
4 1 284 19 | 288 277 298 279 202
42 18 201 194 | 32 143 226 188 165
43 25 298 m 127 144 | 204 130 | 264
44 Nov 1 305 164 144 171 192 208 100
Mar-Oct Total 7,405 | 11,267 | 115597 12,304%| 13,185 | 11,6812
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TABLE 19 (continued)

Weekly White Atmometer Evaporation at Fresno State/DWR

Agroclimate Station 1968-19911

(millimeters)
Week Ending Day of 1974 | 1975 | 1976 | 1977 | 1980 |1981
No. Date Year
9 Mar 1 60
10 8 67
1 15 74 145
12 22 81 107 266
13 29 83 130 244
14 Apr5 %5 120 126 235
15 12 102 188 181 169 199
16 19 109 159 213 169 431 271
17 26 116 222 212 304 325 119
18 May 3 123 276 322 332 288 277
19 10 130 314 252 309 118 a4
20 17 137 480 392 559 250 449
21 24 144 404 | 405 | 467 329 334
2 31 151 498 536 587 548 389
23 Jun7 158 577 460 541 410 336 518
24 14 165 492 492 314 344 | 427 766
25 21 172 623 378 504 | 416 420 560
26 28 179 367 485 573 517 501 600
27 dul'5 186 556 432 717 464 362 478
28 12 193 554 | 435 571 456 474 673
29 19 200 570 328 552 516 468 594
30 26 207 468 486 473 558 506 473
31 Aug 2 214 545 446 521 522 533 476
3R 9 221 501 448 400 466 462 433
33 16 228 661 365 400 380 | 467 382
34 23 235 288 281 242 475 340 | 427
35 30 242 360 | 419 422 391 375 379
36 Sep6 249 501 309 490 337 367 421
37 13 256 507 373 221 386 381 385
38 20 263 370 293 233 272 317 388
39 27 270 294 299 287 268 299 421
40 Oct 4 277 334 292 127 272 278 292
4 1 284 299 214 209 253 292 237
42 18 201 238 151 177 215 260 189
43 25 298 234 264 190 184 202 218
44 Nov 1 305 182 134 181 175 162 170
Mar-Oct Total 12,6822 ] 11,0047 | 12,2522| 11,5222| 11,569 | 12,698
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TABLE 19 (continued)

Weekly White Atmometer Evaporation at Fresno State/DWR

Agroclimate Station 1968-19911

(millimeters)
Week | Ending | Dayof | 1982 1983 |1984 | 1985 | 1986 | 1987
No. Date Year
9 Mar 1 60
10 8 67
1 15 74
12 22 81
13 29 88
14 Apr5 9% 118 158 184 85 67
15 12 102 212 182 218 238 136 188
16 19 109 224 189 273 233 242 264
17 26 116 302 173 350 388 289 341
18 May 3 123 390 151 299 418 474 348
19 10 130 425 298 440 360 125 | 406
20 17 137 364 362 431 373 412 471
21 24 144 451 452 566 440 | 437 255
2 31 151 737 368 527 394 423 355
23 Jun7 158 200 | 413 364 360 427 451
24 14 165 4883 481 427 579 421 432
25 21 172 519 508 449 446 448 | 417
26 28 179 498 501 551 483 456 491
27 Jul 5 186 395 501 503 575 M7 452
28 12 193 534 | 461 548 615 772 476
29 19 200 635 433 514 | 475 263 453
30 26 207 599 413 434 463 366 359
31 Aug 2 214 647 480 508 | 438 406 485
3R 9 221 636 444 629 450 520 483
3 16 228 525 388 472 384 | 461 375
34 23 235 509 276 472 315 380 325
35 30 242 558 310 | 470 | 435 | 463 315
36 Sep6 249 295 452 338 386 394
37 13 256 451 404 207 360 293
38 20 263 359 422 269 313 281
39 27 270 179 335 306 299 327
40 Oct 4 277 264 235 202 305
4 1 284 264 227 257 298
42 18 201 141 222 206 189
43 25 298 145 97 185 164
44 Nov 1 305 145 106 176 101
Mar-Oct Totdl 12,9532| 10,8722 12,7567 | 11,634?| 11,388 | 11,2022
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TABLE 19 (continued)

Weekly White Atmometer Evaporation at Fresno State/DWR

Agroclimate Station 1968-19911

(millimeters)

Week Ending Day of 1988 | 1989 | 1990 | 1991 [Average| Std. Error
No. Date Year Dev.

9 Mar 1 60

10 8 67 121 11 6
1 15 74 142 21 9
12 22 81 150 87 35
13 29 88 168 7 34
14 Apr5 95 348 185 145 90 158 70 18
15 12 102 197 253 244 330 217 66 15
16 19 109 103 246 205 268 228 71 16
17 26 116 141 237 212 273 270 76 17
18 May 3 123 306 323 390 342 320 66 14
19 10 130 244 262 410 404 321 102 22
20 17 137 339 291 352 314 399 83 18
21 24 144 477 365 281 323 397 70 15
22 31 151 279 398 221 510 449 123 27
23 Jun7 158 420 351 449 451 417 93 20
24 14 165 430 457 460 509 450 109 23
25 21 172 414 543 454 503 475 9% 20
26 28 179 524 388 536 388 468 124 26
27 Jul 5 186 550 491 598 432 488 115 24
28 12 193 536 581 481 466 506 113 24
29 19 200 467 551 602 506 498 114 24
30 26 207 564 555 518 438 464 74 16
31 Aug 2 214 441 488 509 481 476 73 16
32 9 221 437 460 503 310 471 94 20
33 16 228 386 489 541 390 423 113 24
34 23 235 399 365 362 418 376 109 23
35 30 242 404 384 324 396 401 82 17
36 Sep 6 249 449 411 355 440 375 86 19
37 13 256 314 356 404 336 355 9% 20
38 20 263 318 170 323 350 316 78 17
39 27 270 273 226 303 307 295 58 13
40 Oct 4 277 288 201 346 296 262 54 12
41 1 284 229 240 885 298 259 39 9
42 18 291 190 209 323 273 211 51 11
43 25 298 181 160 240 223 183 47 10
a4 Nov 1 305 127 95 108 150 34 8

Mar-Oct Total 11,356% | 11,3122 | 12,1572 | 11,7547 11,659 | 1,132 241
! No datafor 1978 or 1979.

2 Partially estimated.
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Average Atmometer Evaporation —ml. per week

FIGURE 20

Black and White Atmometer Evaporation at Fresno State/DWR
Agroclimate Station—Average for 1968-1991
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FIGURE 21

Relationship Between White Atmometer Evaporation
at Bakersfield and at Fresno—Average for 1969-1991
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FIGURE 22

Relationship Between Black Atmometer Evaporation
at Bakersfield and at Fresno—Average for 1969-1991
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TABLE 20

Monthly Black Atmometer Evaporation Near Bakersfield 1959-19911

(millimeters)

Year Mar Apr May Jun Jul Aug Sep Oct Mar-Oct
Total

1959 1,396 1,804 2,109 2,301 2,451 2,067 1,476 1,371 14,975

1960 1,451 2,115 2,500 2,216 2,060 1,597 1,221

1961 1,096 1,729 1,825 2,427 2,289 1,823 1,587 1,306 14,082

1962 1,169 1,920 2,101 2,655 2477 1,914 1,480 1,054 14,770

1963 1,372 1,255 1,850 2,279 2,141 1,781 1,235 861 12,774

1964 1,257 1,588 2,044 2,393 2,172 1,897 1,540 1,250 14,141

1965 1,236 1,236 2,208 2,036 2,353 2,083 1,620

1966 1,081 1,553 1,974 2,174 2,181 2,188 1,609 1,295 14,055

1967 1,069 786 1,765 2,167 2,747 2,210 1,677 1,431 13,852

1969 1,832 1,798 2,100 1,934 1,556 1,193

1970 1,044 1,361 2,265 2,243

1975 1,335 2,082 2,401 2,209 1,972 1,745 1,182

1976 2,090 2,150 1,790 1,363 1,138

1980 1,762 1,913 1,881 1,678 1,462 1,345

1981 714 1,236 1,884 2,401 2,473 2,093 1,920 1,335 14,056

1982 636 1,264 2,001 1,740 2,143 1,966 1,414 1,256 12,420

1983 718 1,311 1,918 2,070 2,135 1,781 1,608 1,208 12,749

1984 1,315 1,609 2,184 2,346 2,578 2,200 1,987

1985 996 1,677 1,908 2,073 2,284 2,100 1,425 1,313 13,776

1986 833 1,416 2,080 2,258 2,377 2,253 1,657 1,355 14,229

1987 1,197 1,754 2,054 2,200 2,102 2,203 1,807 1,287 14,604

1988 1,340 1,367 1,944 2,070 2,444 2,199 1,799 1,258 14,421

1989 1,137 1,617 1,892 2,057 2,351 2,159 1,602 1,380 14,195

1990 1,045 1,435 1,832 2,040 2,324 1,935 1,610 1,457 13,678

1991 871 1,375 1,966 2,145 2,277 1,886 1,793 1,424 13,737

Average 897 1,458 1,904 2,191 2,286 2,007 1,607 1,269 13,619

Std. Dev. 220 244 139 210 181 163 172 131 681

Std. Error 49 52 28 42 37 33 35 28 166

1 Stations: Arvin-Frick 3/59-10/65; Old River 3-S 11/65-12/67;

Bakersfield 10-S 5/69-6/70; Wasco 8-SW 1/75-12/80;

Bakersfield 10-NW 1/81-12/85; Bakersfield 10-NW and 12-S (average)
1/86-12/89; Bakersfield 12-S and Lamont 2-NW (average) 1/90-12/91.
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TABLE 21

Weekly Black Atmometer Evaporation Near Bakersfield 1959-19911

(millimeters)
Week Ending Day of 1959 | 1960 | 1961 | 1962 | 1963 | 1964 | 1965
No. Date Year
9 Mar 1 60
10 8 67 308 217 184 296 202 381
11 15 74 285 253 324 295 228 153
12 22 81 376 255 264 340 338 230
13 29 88 341 222 247 306 293 308
14 Apr5 95 320 277 309 277 239 338 207
15 12 102 361 378 432 371 344 381 194
16 19 109 424 335 437 522 275 480 282
17 26 116 510 369 384 458 284 353 348
18 May 3 123 412 308 382 489 404 409 513
19 10 130 360 407 373 509 465 342 421
20 17 137 459 509 444 475 527 540 544
21 24 144 546 516 404 404 334 494 468
22 31 151 522 460 438 464 397 492 556
23 Jun7 158 469 631 415 567 560 559 435
24 14 165 576 565 477 643 413 458 433
25 21 172 514 644 648 512 624 530 441
26 28 179 594 532 537 722 511 691 525
27 Jul 5 186 544 487 686 618 483 505 580
28 12 193 594 579 472 588 501 514 644
29 19 200 511 471 518 572 496 507 534
30 26 207 463 496 510 533 455 493 572
31 Aug 2 214 631 465 558 541 463 455 374
32 9 221 514 517 387 470 374 439 509
33 16 228 513 473 411 384 439 429 309
34 23 235 420 461 432 426 395 415 619
35 30 242 465 435 427 439 373 433 440
36 Sep 6 249 386 328 413 420 278 329 434
37 13 256 364 366 398 361 313 359 377
38 20 263 276 330 350 346 206 368 391
39 27 270 326 421 324 355 345 413 369
40 Oct 4 277 412 327 376 334 299 303 378
41 11 284 286 306 361 308 218 314 285
42 18 291 304 277 318 263 137 289
43 25 298 300 308 273 211 168 291
44 Nov 1 305 300 224 234 177 138 209
Mar-Oct Total 14,986 14,075 | 14,778 | 12,695 | 14,193
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TABLE 21 (continued)

Weekly Black Atmometer Evaporation Near Bakersfield 1959-19911

(millimeters)
Week Ending Day of 1966 | 1967 | 1969 | 1970 | 1975 | 1976 | 1980
No. Date Year
9 Mar 1 60
10 8 67 194 195 125
11 15 74 182 276 215
12 22 81 232 208 263
13 29 88 338 256 343
14 Apr5 95 292 215 370 249
15 12 102 335 149 278 341 273
16 19 109 342 187 248 273 242
17 26 116 315 174 392 303 348
18 May 3 123 444 223 418 379 417
19 10 130 492 298 371 423 391 390
20 17 137 366 351 436 476 459 286
21 24 144 503 537 454 587 478 522
22 31 151 476 577 458 512 602 583
23 Jun7 158 418 430 384 604 556 367 274
24 14 165 464 431 345 465 640 377 439
25 21 172 536 500 435 479 550 578 458
26 28 179 538 550 491 567 502 502 410
27 Jul 5 186 537 623 499 448 504 429
28 12 193 499 611 440 539 476 390
29 19 200 477 622 502 492 488 499
30 26 207 535 554 459 526 466 397
31 Aug 2 214 448 55 469 513 481 437
32 9 221 474 526 458 523 469 417
33 16 228 524 671 441 425 526 419
34 23 235 544 535 438 371 415 341
35 30 242 466 477 393 401 358 369
36 Sep 6 249 419 464 409 420 493 335
37 13 256 390 411 383 388 274 349
38 20 263 379 413 315 391 288 330
39 27 270 374 332 342 441 327 337
40 Oct 4 277 303 368 347 398 295 343
41 11 284 279 328 330 265 286 380
42 18 291 320 391 272 212 328 312
43 25 298 290 318 192 294 224 289
44 Nov 1 305 329 275 129 167 226 285
Mar-Oct Total 14,054 | 13,991
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TABLE 21 (continued)

Weekly Black Atmometer Evaporation Near Bakersfield 1959-19911

(millimeters)
Week Ending Day of 1981 | 1982 | 1983 | 1984 | 1985 |1986 | 1987
No. Date Year
9 Mar 1 60
10 8 67 228 157 312 202 228
11 15 74 160 157 267 228 188
12 22 81 143 81 126 285 204 188
13 29 88 160 167 210 341 248 173
14 Apr5 95 203 175 304 283 343 426
15 12 102 288 197 259 282 349 283
16 19 109 345 159 402 383 383 410
17 26 116 214 432 274 478 350 521
18 May 3 123 425 405 268 434 474 444
19 10 130 443 433 381 501 411 5ills;
20 17 137 459 402 468 431 439 567
21 24 144 348 472 510 412 426 396
22 31 151 344 507 462 621 419 419
23 Jun7 158 529 410 487 486 364 490
24 14 165 622 439 507 505 531 330
25 21 172 536 437 507 583 537 515
26 28 179 603 405 470 600 505 521
27 Jul 5 186 569 340 478 629 53l 528
28 12 193 512 441 556 648 522 502
29 19 200 540 503 461 647 573 S8
30 26 207 551 480 452 415 480 434
31 Aug 2 214 559 579 479 544 462 462
32 9 221 467 423 428 517 514 554 568
33 16 228 514 465 412 4388 485 546 532
34 23 235 444 449 309 530 406 468 419
35 30 242 427 453 389 474 494 498 435
36 Sep 6 249 467 390 427 474 423 466 520
37 13 256 509 381 447 465 287 475 421
38 20 263 479 395 430 467 323 359 359
39 27 270 449 321 289 431 419 300 472
40 Oct 4 277 254 198 205 378 300 318 410
41 11 284 282 308 272 293 398 409 457
42 18 291 271 406 269 244 358 344 314
43 25 298 334 298 295 260 199 278 270
44 Nov 1 305 248 199 242 272 177 216 179
Mar-Oct Total 12,538 | 12,789 | 15,380 | 13,764 14,409

ATMOMETER EVAPORATION

Agroclimate Monitoring In San Joaquin Valley

77



TABLE 21 (continued)

Weekly Black Atmometer Evaporation Near Bakersfield 1959-19911

(millimeters)
Week Ending Day of 1988 | 1989 | 1990 | 1991 |Average| Std. Std.
No. Date Year Dev. Error
9 Mar 1 60
10 8 67 190 326 158 154 225 68 16
11 15 74 240 337 198 188 232 55 13
12 22 81 302 264 276 186 240 74 17
13 29 88 366 232 303 172 265 66 15
14 Apr5 95 384 324 348 283 294 63 14
15 12 102 388 428 296 325 315 72 15
16 19 109 398 360 306 337 342 89 19
17 26 116 196 358 314 297 349 91 19
18 May 3 123 246 417 460 397 399 73 16
19 10 130 378 365 496 409 416 57 12
20 17 137 374 432 438 418 448 65 14
21 24 144 426 440 382 424 456 64 13
22 31 151 576 504 317 560 490 78 16
23 Jun7 158 460 481 414 528 472 84 17
24 14 165 445 476 484 582 485 84 17
25 21 172 538 528 490 434 525 58 12
26 28 179 414 468 496 475 526 76 16
27 Jdul 5 186 534 488 434 438 520 74 15
28 12 193 582 518 486 511 527 64 13
29 19 200 537 508 580 512 524 46 10
30 26 207 538 579 562 508 498 50 10
31 Aug 2 214 495 512 513 540 500 54 11
32 9 221 511 528 485 401 478 52 11
33 16 228 4834 548 480 426 473 70 14
34 23 235 445 430 380 435 439 65 13
35 30 242 500 454 382 440 434 41 8
36 Sep 6 249 574 486 386 403 423 65 13
37 13 256 523 433 430 394 396 60 12
38 20 263 422 281 369 425 362 62 13
39 27 270 392 302 316 449 369 54 11
40 Oct 4 277 346 323 442 410 336 61 12
41 11 284 368 358 378 398 328 55 11
42 18 291 286 328 326 368 302 57 12
43 25 298 301 306 248 298 272 43 19
44 Nov 1 305 278 222 266 172 225 51 11
Mar-Oct Total 14437 | 14,344 | 13,689 | 13,747 | 13,882 772 193

1 Stations: Arvin-Frick 3/59-10/65; Old River 3-S 11/65-12/67; Bakersfield 10-S 5/69-6/70;

Wasco 8-SW 1/75- 12/80; Bakersfield 10-NW 1/81-12/85; Bakersfield 10-NW and 12-S

(average 1/86-12/89; Bakersfield 12-S and Lamont 2-NW (average) 1/90-12/91.
No datafor 1968, 1971-1974; 1977-1979.
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TABLE 22

Monthly Black Atmometer Evaporation At Fresno State/DWR
Agroclimate Station 1969-1991

(millimeters)
Year Mar Apr May Jun Jul Aug Sep Oct Mar-Oct
Total

1969 923 1,385 2151 | 2121 2,706 2,563 1,822 1,243 14,914
1970 2,124 2,487 2,668 2,366 1,953 1,223

1971 1,415 1,740 2,617 2,894 2,773 1,511 1,297 15,316
1972 1,391 1,814 2,489 2,618 2,615 2,523 1,855 1,161 16,466
1973 792 1,378 2,087 2,481 2,584 2,412 1,745 1,078 14,557
1974 835 1,319 2,349 2,616 2,680 2,336 1,926 1,159 15,220
1975 1,196 2,239 | 2,492 2,462 2,104 1,837 1,218 14,617
1976 1,406 1,484 2,566 2,687 3,011 2,134 1,569 1,140 15,997
1977 1660 | 2,268 2,471 2,310 1,690 1,287

1978 1,957 2,420 2,450 2,245 1,412 1,255

1979 1952 | 2,361 2,487 2,202 1,850 1,195

1980 2,407 2,521 2,171 1,809 1,287

1981 1,336 2,183 | 2,960 2,894 2,226 1,948 1,182 15,798
1982 1,207 1,917 2,036 2,650 2,408 1,555

1983 1,042 1921 | 2437 2,521 2,102 1,699

1984 1,456 2,478 2,310 2,550 2,428 2,009 991 15,291*
1985 1,606 2166 | 2,599 2,638 2,196 1,521 1,054 14,849
1986 1,410 2,129 2,358 2,356 2,389 1,355 1,381 14,447
1987 1,603 2,076 | 2,432 2,424 2,145 1,684 1,185 14,618"
1988 1,180 1,898 2,253 2,712 2,242 1,702 1,194 14,250
1989 1,406 1857 | 2,29 2,863 2,275 1,530 1,087 14,381*
1990 1,490 1,826 2,452 2,947 2,231 1,742 1,445 15,202*
1991 1,713 2194 | 2,472 2,699 2,334 1,951 1,397 15,829*
Average 1,069 1,413 2,089 | 2,443 2,644 2,309 1,725 1,212 14,904
Std. Dev. 272 188 236 191 176 159 181 m 628
Std. Error 121 45 50 40 37 33 38 24 157

! Includes estimate for March.
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TABLE 23

Weekly Black Atmometer Evaporation at Fresno State//DWR
Agroclimate Station 1968-19911

(millimeters)
Week | Ending Dayof | 1968 | 1969 | 1970 | 1971 | 1972 | 1973
No. Date Year
9 Mar 1 60
10 8 67 176 208 182
11 15 74 220 196 262 212
12 22 81 67 199 369 155
13 29 88 245 190 388 125
14 Apr5 95 223 191 346 211
15 12 102 254 220 363 413 282
16 19 109 466 217 276 285 242
17 26 116 41 341 342 522 397
18 May 3 123 421 424 362 325 444 387
19 10 130 448 488 442 189 628 402
20 17 137 367 713 490 583 604 451
21 24 144 509 530 496 493 449 483
22 31 151 623 553 485 336 708 498
23 Jun7 158 356 495 542 489 701 505
24 14 165 354 540 614 573 397 635
25 21 172 334 692 615 704 664 537
26 28 179 283 275 392 677 545 688
27 Jul 5 186 435 275 809 594 585 834
28 12 193 246 667 481 574 690 428
29 19 200 255 851 673 633 602 650
30 26 207 258 590 616 623 485 374
31 Aug 2 214 371 434 558 566 621 582
32 9 221 372 434 587 776 669 598
33 16 228 115 434 511 581 637 495
34 23 235 116 549 541 521 603 627
85 30 242 262 753 577 515 420 508
36 Sep 6 249 102 470 480 444 481 473
37 13 256 103 631 434 515 455 450
38 20 263 178 631 468 461 366 378
39 27 270 381 213 399 362 500 386
40 Oct 4 277 363 213 307 330 326 382
41 11 284 277 375 382 372 345 250
42 18 291 230 398 215 280 239 236
43 25 298 194 194 216 255 183 329
44 Nov 1 305 268 222 244 223 263 156
Mar-Oct Total 10,313 | 14,806 | 15,118 15,143?| 16,377?| 14,574
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TABLE 23 (continued)

Weekly Black Atmometer Evaporation at Fresno State// DWR
Agroclimate Station 1968-19911

(millimeters)
Week Ending Day of 1974 | 1975 | 1976 | 1977 | 1980 | 1981
No. Date Year
9 Mar 1 60
10 8 67 346
1 15 74 231
12 22 81 200 374
13 29 83 209 329
14 Apr5 9% 176 182 333
15 12 102 252 278 271 295
16 19 109 285 | 310 233 511 361
17 26 116 323 | 312 459 | 413 182
18 May 3 123 374 | 400 | 440 364 371
19 10 130 49 | 425 | 424 168 529
20 17 137 591 520 695 | 338 533
21 24 144 494 | 530 | 579 | 419 415
22 31 151 558 670 742 665 449
23 Jun7 158 694 | 586 670 502 | 435 609
24 14 165 559 620 | 407 438 534 882
25 21 172 739 | 485 646 | 524 | 527 649
26 28 179 426 609 637 614 603 700
27 dul 5 186 636 | 544 | 870 560 | 432 581
28 12 193 622 557 695 559 587 782
29 19 200 651 423 667 618 | 576 699
30 26 207 530 618 570 669 606 580
31 Aug 2 214 624 | 559 625 631 628 578
32 9 221 567 558 523 | 49 567 538
33 16 228 770 | 472 499 | 464 | 565 | 381
34 23 235 323 | 377 328 572 439 524
35 30 242 421 53 | 543 | 486 | 470 | 470
36 Sep6 249 567 458 607 404 | 462 510
37 13 256 552 375 | 341 | 479 | 448 | 479
33 20 263 436 | 357 285 343 399 | 448
39 27 270 351 422 380 | 345 | 382 500
40 Oct 4 277 392 369 203 352 360 356
4 1 284 363 283 | 313 | 325 | 38 | 300
42 18 291 293 213 245 279 325 254
43 25 298 283 | 325 255 247 275 284
44 Nov 1 305 211 133 240 234 220 228
Mar-Oct Total 15,343 | 14,4322| 16,005?| 14,4822| 14,6962 | 15,6352
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TABLE 23 (continued)

Weekly Black Atmometer Evaporation at Fresno State//DWR
Agroclimate Station 1968-19911

(millimeters)
Week | Ending | Dayof | 1982 | 1983 | 1984 | 1985 | 1986 | 1987
No. Date Year
9 Mar 1 60
10 8 67
1 15 74
12 2 81
13 29 88
14 Apr5 9% 118 222 275 165 326
15 12 102 212 254 295 | 331 210 282
16 19 109 224 256 | 350 | 315 331 368
17 26 116 302 239 | 432 471 | 384 | 428
18 May 3 123 390 225 341 500 612 | 430
19 10 130 425 | 395 | 450 | 446 165 502
20 17 137 364 | 468 508 | 468 510 565
21 24 144 451 545 648 526 527 | 33
2 31 151 484 | 467 610 | 479 524 | 465
23 Jun7 158 453 537 | 450 | 448 531 543
24 14 165 483 559 511 672 531 527
25 21 172 519 609 544 623 553 576
26 28 179 498 612 643 575 | 461 609
27 aul 5 186 395 612 587 656 511 555
28 12 193 534 | 565 649 701 912 596
29 19 200 635 539 560 544 | 320 559
30 26 207 599 529 501 553 | 450 | 459
31 Aug 2 214 647 711 602 542 503 | 494
32 9 221 636 554 751 554 622 599
33 16 228 525 | 483 540 | 491 546 | 482
34 23 235 509 368 550 | 417 467 426
35 30 242 558 | 399 542 534 549 | 421
36 Sep6 249 508 | 384 523 | 429 | 471 | 477
37 13 256 511 559 | 479 282 | 439 381
38 20 263 374 | 443 | 489 | 353 386 369
39 27 270 319 240 | 376 | 3% 261 | 412
40 Oct 4 277 204 316 | 323 273 391
4 1 284 264 201 329 379
42 18 201 204 294 273 263
43 25 298 204 159 242 239
44 Nov 1 305 172 172 230 160
Mar-Oct Total 138617 14,1007 152407 14,7467 14,215 14,5462
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TABLE 23 (continued)

Weekly Black Atmometer Evaporation at Fresno State// DWR
Agroclimate Station 1968-19911

(millimeters)
Week Ending Day of 1988 | 1989 | 1990 | 1991 |Average | Std. Std.
No. Date Year Dev. Error
9 Mar 1 60
10 8 67 228 69 34
1 15 74 224 22 10
12 22 81 227 m a4
13 29 88 248 88 35
14 Apr5 95 427 263 204 195 241 79 20
15 12 102 253 351 336 453 295 64 14
16 19 109 162 329 284 378 309 81 18
17 26 116 212 310 314 380 360 87 19
18 May 3 123 382 410 508 457 408 75 16
19 10 130 331 331 493 525 411 116 25
20 17 137 421 387 459 428 498 100 22
21 24 144 555 458 357 437 487 71 15
22 31 151 494 500 307 637 536 110 24
23 Jun7 158 469 445 566 587 528 86 18
24 14 165 520 556 532 645 550 107 23
25 21 172 497 646 548 635 585 88 19
26 28 179 609 494 664 505 551 119 25
27 Jdul 5 186 636 507 698 557 585 137 29
28 12 193 626 764 526 592 607 131 28
29 19 200 562 651 715 630 592 125 27
30 26 207 549 652 655 569 547 95 20
31 Aug 2 214 527 583 639 612 574 74 16
32 9 221 522 545 627 520 573 88 19
33 16 228 474 580 637 490 508 117 25
34 23 235 484 450 456 538 463 112 24
35 30 242 553 480 418 516 497 90 19
36 Sep 6 249 450 484 435 558 463 94 20
37 13 256 390 427 485 441 441 105 22
38 20 263 387 236 433 471 395 91 19
39 27 270 346 293 338 417 364 70 15
40 Oct 4 277 362 276 384 403 328 60 13
41 n 284 295 303 359 403 330 45 10
42 18 291 259 260 355 358 274 50 n
43 25 298 243 200 272 313 246 47 10
44 Nov 1 305 180 138 153 202 41 9
Mar-Oct Total 14,1042 | 14,2367 | 15,133?| 15,7507 14,674 | 1,148 244

! No datafor 1978 or 1979.

2 Partially estimated.
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ANALYSISOF DATA

Anal ysi s of data reveal ed certain

rel ati onshi ps between evaporati on
fromat nomet ers and ot her climatic
i ndi ces as descri bed bel ow.

Evaporation fromd ass ‘ A Pans and
Wiite Atnometers. I1n 1955, N A

Hal ki as and hi s col | eagues at UCD
det erm ned t he rel ati onshi p bet ween
evaporation froma d ass ‘A pan and
froma whi t e at nonet er sphere to be
0. 0051. That rati o was cal cul ated
for the ei ght-nmonth peri od of March
to Cctober and i s the average for the
years 1931 to0 1938. The rati o of pan
evapor ation i nches di vi ded by white
at noneter evaporationmlliliters
was cal cul ated for data col l ected in
this study. For various groups of
stations and for various years, the
rati o was 0. 0052, only 2 percent

hi gher than the earlier UCD dat a.
These data are listed inthe Tabl e 26.

Alsoincludedinthistableis
the rati o of pan evaporationto
whi t e at nonet er evapor ati on for
data col |l ected i n anot her DWR

i nvestigation, WBsts/ide Oop
Adaptabr/ ity Suady. Evaporation
dat a shown ar e t he averages for two
dryl and stati ons (D 40- 080 and GL5-
060) for two years (1965 and 1966) .

ATMOMETER EVAPORATION

Those two west si de stations were
locatedinbarrensiteswth

dryl ands extendi ng for many m | es
around t hem Al t hough evapor ati on
rates were on t he order of 170
percent of those neasuredin
irrigated pastures, the cal cul ated
rati o of pan evaporationto white

at nonet er evapor ati on was 0. 0050,
only 2 percent | ower than that for
the pasture sites. Thus, evaporation
froma whi te bul b at nonet er provi des
a good esti mat e of pan evaporati on.
Tabl es 26 and 27 al so i ncl ude dat a
for astationidentifiedas Merced
5-SE#1. Adetail ed anal ysi s of
evaporation data for that | ocation

i ndi cated that the station di d not
nmeet the criteriafor an agroclinate
station. A though the station was
locatedinanirrigated pasture, it
was det er ni ned t hat t he past ure was
not adequately irrigated and the
grasses were often stressed. Except
for Tabl es 26 and 27, data from

Mer ced 5- SE #1 were not i ncl uded in
this report. The | ocation of that
station, however, isincludedin
Tabl e 1. The pan and at noret er dat a
for this station areincludedonly
for conparing data for a sem-dryl and
environnent to data fromirrigated
pasture and dryl and si tes.

Cont i nued on page 87
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TABLE 24

Normalized Monthly White Atmometer Evaporation Rates for Several

Stations in the San Joaquin Valley®

(millimeters)
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Mar 581 858 769 627 728 641 4383 501 517 834 430 642
Apr 953 1,485 1,000 977 942 1050 1,079 996 1,053 1,053 724 1,029
May 1591 1,858 1613 1433 1614 1522 1505 1434 1597 1562 1,272 1546
Jun 1,943 2,084 2032 1571 1839 1626 1841 1621 1602 1867 1424 1,768
Jul 2501 1,755 246 2,030 1,833 1,960 1,933 2,083 1,835 2123 1,693 1,990
Aug 2,225 1,264 1,762 1841 1636 1646 1,798 1,770 1,725 1697 1605 1,724
Sep 1,714 1,067 1,270 1,408 987 1365 1310 1504 1314 1294 1289 1,320
Oct 1,226 993 847 1094 874 1117 1040 1298 1,028 1280 963 1,075
Mar-Oct 12,734 11,364 11,448 10,981 10453 10,987 10,989 11,297 10,671 11,710 9400 11,094
1 Short-term measured white atmometer evaporation rates extrapolated to average for 1958-1991
using white atmometer evaporation measured near Bakersfield as basis.
TABLE 25
Normalized Monthly Black Atmometer Evaporation Rates for Several
Stations in the San Joaquin Valley!
(millimeters)
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Mar 646 954 1,069 898 7 853 638 744 708 1030 614 812
Apr 1,341 1826 1403 1457 1364 1426 1635 1368 1445 1429 1132 1439
May 1979 2176 2011 1904 1813 1927 1999 1849 2007 1940 1,703 1,937
Jun 2413 2519 2513 2191 2014 2096 2591 2075 2124 2303 1912 2250
Jul 2289 2291 2654 28 2504 2476 2583 2557 2389 2606 2235 2443
Aug 2,651 1,744 2228 2008 228 2110 233 2227 2233 2187 2110 2193
Sep 2055 1486 1641 1642 1,760 1,734 1,750 1851 1,737 1692 1653 1,727
Oct 1539 1375 1,184 1203 1411 1464 1416 1590 1,357 1595 1,266 1,400
Mar-Oct 14,913 14,371 14,703 13588 13,928 14,086 14,947 14,261 14,000 14,782 12,625 14,200
1 Short-term measured black atmometer evaporation rates extrapol ated to average for
1958-1991 using white atmometer evaporation measured near Bakersfield as basis.
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STD. DEV.

135
171
139
202
215
216
185
148
786

STD. DEV.

166
118
220
143
211
136
136
652

ERROR

STD.

S &

& 28

41
198



TABLE 26

Ratio of Evaporation from Pans and White Atmometers!
(inches)

2]
2
1
B &
g &
0 [
UC Davist Unspecified
Near Bakersfield Irrigated Pasture
Fresno State Irrigated Pasture
Outlying Valley Irrigated Pasture
Westside Crop Dryland
Adaptability Study
Merced 5-SE #1 Semi-dryland

N.A. Hakiaset al, 1955.

| TABLE 27

1931-38
1959-91
1969-91
1958-91
1965-66

1959-64

EVAPORATION

62.37
56.68
60.08
57.23
96.48

65.94

12,085
10,416
11,757
11,094
19,190

12,391

Solar Radiation and Atmometer Evaporation for Various
L ocations and Time Periods (totals for April to October)

UC Davist Unspecified 1943-53
Near Bakersfield Irrigated Pasture  1959-91
Fresno State Irrigated Pasture  1969-91
Outlying San Joaquin Valley Irrigated Pasture  1958-91
Merced 5S-E #1 Semidry® 1959-64
Westside Crop Dryland 1965-66
Adaptability Study

N.A. Hakieset a, 1955.

122,533
119,381
121,485
123,557
119,709
119,534

14,812
12,722
13,835
13,388
15,235
21,786

2 Solar Radiation measured by USWB at Fresno airport (DWR Bulletin 187, Table 3).

% Inadequately irrigated pasture.

PAN EVAPORATION

White
11,323
9,660
11,056
10,452
11,732
18,062

RATIO: PAN/
ATMOMETER

0.0051
0.0054
0.0051
0.0052
0.0050

0.0053

3,489
3,062
2,779
2,936
3,503
3,724

0.76
0.76
0.80
0.78
0.77
0.83
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ont 1 nued frompage 84

Ratio of Wite Atnmoneter and Bl ack
At norret er Evaporation. The rati o of
white to bl ack at noret er evapor ati on
was fairly consistent. As shown in
Tabl e 27, it averaged 0. 78 for the
six |l ocations. That rati owas 0.76
for the UCD dat a reported by Hal ki as
et al.

Correl ation of Net At noreter
Evaporation to Sol ar Radi ati on.

Net at moret er evaporationis the

di ff erence bet ween evaporati on from
a bl ack at nonet er and evapor ati on
fromawhite at noret er. Hal ki as et al
f ound good correl ati on bet ween net
at nonet er evapor ati on and sol ar
radi ation. Their data were neasured
at UDand arethetotals for April

t o Cct ober averaged for the period
1943 t 0 1953. They det erm ned t he
rati o of net atnoneter evaporation
to i nconi ng sol ar radi ation

t o be 0. 028.

Tabl e 27 al so presents DR sol ar

radi ati on dat a and at nonet er evapor a-
tionastotals for the period April
to Cctober. As noted inthat table,

t he periods of record differ between
| ocati ons. The rati os of net

at nonret er evaporation to sol ar

radi ati on average 0. 027 for the
five DWR | ocat i ons.

PAN EVAPORATION
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