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W N d movement was measured at various agroclimate stations
for various periods of time. Those stations equipped with anemometers
for measuring wind movement are noted in Table 1. Therelatively high
cost of anemometerslimited the number of sites where wind movement

was measured.

Arecordi ng anenonet er was i nstall ed
and operated at the Arvin-Frick site
from1960 t o 1965. That same i nstru-
nment was nmoved tothe dd R ver 3-S
stationinthe fall of 1965 and
operated there until January 1968.

The anenonet er was nounted with the
cups 2 neters above ground. That
smal | el ectrical -contact-type
anenonet er was a conponent of the
California Spot dimate Recorder.
W nd novenent was conti nuously
recorded on acircular chart with
one “pi p” for each 3 mles of w nd.

FromMar ch t o Sept enber 1965, a
USVB-type, 3-cup totalizing
anenonet er was al so operated at the U.S Weather
Arvin-Frick station. The anenonet er

cups were at 0.5 neter above ground. Bureautype

W nd novenent neasured at 2-neter 3-cup Anemometer.
hei ght near Bakersfieldis presented .
. g ) P Several outlying
in Tabl e 44. Wnd was al so neasur ed
for 33 nonths at 0.5 neter at the two agroclimate
naster station | ocati ons near .

. ) sationswere
Bakersfield. Those data are | i sted

i n Tabl e 45. equippedwith
@ont i nued on page 134 these

instruments.
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TABLE 44

Monthly Wind Movement at Various L ocations Near Bakersfield 1960-19911
(miles per month measured at 2 meters above ground)

Year Jan Feb | Mar | Apr | May | Jun | Jul | Aug | Sep | Oct Nov | Dec Total
1960 2,208 | 1,977 | 2,045 | 2,396 | 2,701| 1,891 | 1,667 | 1,635 | 1,392 | 1,497 | 1,545 | 1,463 22,417
1961 1595 | 1,961 | 2,382 | 2483 | 2,804 | 2,132 | 1,733 | 1,614 | 1,623 | 1,527 | 1,746 | 1,542 23,142
1962 1,848 | 2,245| 2,720 | 2554 | 2,882 | 2,539 | 1,872 | 1,474 | 1,305 | 1,470 | 1,202 | 1,398 23,509
1963 1,841 | 1,769 | 3,070 | 2,828 | 2,772| 2540 | 1,723 | 1,318 | 1,078 | 1,046 | 1,066 | 1,318 22,369
1964 1576 | 1,946 | 2,477 | 2458 | 2,766 | 2,589 | 1,577 | 1,410 | 1,352 | 1,229 | 1,324 | 1,835 22,539
1965 1696 | 1,802 | 2,552 | 2,252 | 2,660 | 2,423 | 2,119 | 1,745 | 1,577 1,710 | 1,230

1966 1913 |2035| 1,871 | 1,739 | 2,071| 2,030 | 1,953 | 1,670 | 1,838 | 1,451 | 1,226 | 1,290 21,087
1967 1605 | 1,270 | 2458 | 2,135 | 2,202| 2,376 | 1,687 | 1,520 | 1,879 | 1,911 | 1,307 | 1,600 21,950
1970 1,744 | 2,012 | 2,235 | 2,416| 2,389

1975 3944 | 3041 | 3,030| 2,792 | 2,183 | 1,973 | 1,825 | 2,198 | 1,799 | 1,622 28,802
1976 795 | 2366 2,712 | 2911 | 2,600| 2,264 | 1,815| 2,327 | 1,876 | 1,492 | 1,266 | 1,314 23,738
1977 1,780 | 2,089 | 2,809 | 2,722 | 2,865| 2,230 | 1,561 | 1,660 | 1,780 | 1,290 | 1,304 | 2,367 24,457
1978 1,838 | 1,999 | 1,865 | 2,264 | 2598 | 2,132 | 1,505| 1,621 | 1,620 | 1,285 | 1,279 | 1,585 21,591
1979 2,110 | 1,826 | 2,006 | 2535 | 2,715| 1,827 | 1,756 | 1,825 | 1,468 | 1,581 | 1,242 | 1,458 22,349
1980 1,786 | 2,011 | 2495 | 2,239 | 2,898 | 2,014 | 1,534 | 1,472 | 1,161 | 1,269 | 1,086 | 1,155 21,120
1981 3,890 | 3533 | 3,344 | 2305| 3,094| 3,470 | 2,812| 2,599 | 2,469 | 2,624 | 2,390 | 2,170 34,700
1982 2,634 | 1991 | 2,621 | 2,420 | 2,938| 2,412 | 2,047 | 2,107 | 2,091 | 1,991 | 1,836 | 2,073 27,161
1983 2,604 2926 | 2,935 | 3,895| 3450| 3,004 | 2,842 | 2,496 | 2,272 | 2413 | 2,295 | 2,258 33,390
1984 2,244 | 2645 | 3,134 | 3550 | 3,013| 3,113 | 2,822 | 2,428 | 2,000 | 1,939 | 2,106 | 2,326 31,320
1985 1,896 | 1,891 | 2,698 | 2,850 | 2,781 | 2,540 | 2,239 | 2,265 | 2,165 | 2,149 | 1,828 | 1,594 26,896
1986 1,988 | 2,047 | 2,203 | 2,785 | 2,761 | 2,615 | 2,778 | 2,210 | 2,251 | 1,956 | 1,844 | 1,906 27,344
1987 2419 | 2,248 | 2,886 | 2,737 | 2,601| 2,467 | 2,309| 2,210 | 1,905 | 1,878 | 1,653 | 2,816 28,129
1988 2,161 | 2159 | 2,413 | 2,497 | 2,780| 2,754 | 2,409 | 2,228 | 2,025 | 1,676 | 1,663 | 2,159 26,924
1989 1,811 | 2284 | 2590 | 2,478 | 2,477 | 2,465 | 2,314 | 2,441 | 2,216 | 2,454 | 1,737 | 1,664 26,931
1990 1992 |1,955| 2,374 | 2,380 | 2,757 | 2,542 | 2,568 | 2,524 | 2,053 | 2,022 26,754
Average | 2,130 | 2,265 | 2,689 | 2,726 | 2,835| 2,540 | 2,218 | 2,149 | 1,949 | 1,889 | 1,689 | 1,898 26,975
Std. Dev. | 631 442 495 | 446 231 | 409 | 462 335 320 | 414 381 | 444 3,759
Std. Error] 131 91 99 89 48 82 99 69 70 88 79 93 783
1986 1962 | 2,073| 1,744 | 1,530 | 1,336 | 1,559 | 1,167 | 1,001 | 1,224 17,550
1987 1,459 | 1,769 | 2,634 | 1,794 | 2,217 | 1,694 | 2,135| 1,405 | 1,235 | 598 719 | 1,547 19,206
1988 636 |[1613| 949 |1,175| 979 | 1,730 | 1,213 | 1,142 | 973 | 871 | 1,004 | 1,519 13,804
1989 1,181 1,254 | 1,693 | 1,337 | 1,382| 1,301 | 1,068 | 953 847 | 1,103 | 550 557 13,226
1990 789 874 | 1,100 | 1,246 | 1,463 | 1,096 | 943 949 | 1,776 | 707 597 568 12,108
1991 673 747 | 2400 | 1,618 | 2,002| 1,401 | 1,275| 1,196 | 848 717 751 | 1,494 15,122
Average | 948 | 1,251 | 1,755 | 1,522 | 1,686| 1,494 | 1,361 | 1,164 | 1,206 | 861 770 | 1,152 15,169
Std. Dev. | 321 399 674 291 442 246 391 173 356 211 178 | 430 2,483
Std. Error| 143 177 | 300 119 180 100 160 71 149 88 73 180 1,013
1990 1,400 | 1,706 | 1,816 | 1,985 | 2,485| 2,227 | 1,964 | 1,847 | 1,670 | 1,642 | 1,386 | 1,380 21,508
1991 1,390 | 1,650 | 2,652 | 2,005 | 2,718| 2,081 | 1,888 | 1,915 | 1,474 | 1,496 | 1,481 | 1,841 22,501
Average | 1,395 | 1,678 | 2,234 | 1,995 | 2,602 2,154 | 1,926 | 1,881 | 1,572 | 1,569 | 1,434 | 1,610 22,050
All Years

Average | 1,792 | 1,986 | 2434 | 2,381 | 2561 | 2,294 | 1,954 | 1,817 | 1,702 | 1,598 | 1,440 | 1,626 23,584
Std. Dev. | 643 482 599 | 573 507 | 487 | 493 | 463 | 402 | 498 446 | 487 5,622
Std. Error| 119 88 109 101 90 86 88 83 72 91 81 89 1,023

1 Stations: Arvin-Frick 1/60-9/65; Old River 3-S 11/65-12/67; Bakersfield 10-S 2/70-6/70; Wasco 8-SW 3/75-12/80;
Bakersfield 10-NW 1/81-10/-90; Bakersfield 12-S 4/86-12/91; Lamont 2-NW 1/90-12/91.
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TABLE 45

Monthly Wind Movement at Two Agroclimate Stations Near Bakersfield 1965-1967
(miles per month measured at 0.5 meter above ground)

Year Jan Feb | Mar | Apr | May | Jun | Jul | Aug | Sep | Oct Nov | Dec Total
1965* 876 568 | 1,288 | 1,318 | 1,217 | 1,247 | 1,075
19652 812 783
19662 899 788 656 531 817 735 618 | 436 716 | 419 387 712 7,714
19672 1,005 | 870 | 1554|1410 1441 | 1,390 | 1,001 | 789 874 | 658 834 | 733 12,559
Average 952 829 | 1,029 | 836 | 1,182 | 1,148 | 945 | 791 888 538 678 743 10,559
t Arvin-Frick.
20ld River 3-S.
TABLE 46
Monthly Wind Movement at Fresno State/DWR Agroclimate Station 1973-1991
(miles per month measured at 2 meters above ground)
Year Jan Feb | Mar | Apr | May | Jun | Jul | Aug | Sep | Oct Nov | Dec Total
1973 1,860 | 1,935 | 3,102 | 2,696 | 2,960 | 3,113 | 2,902 | 2,862 | 2,460 | 1,833 | 1,963 | 2,141 29,827
1974 2481 | 2,036 | 2,639 | 2,758 | 3,738 | 3,327 | 3,036 | 2,224 | 2,231 | 1,320 | 1,288 | 1,360 28,438
1975 1,724 | 1,861 | 3,181 | 3,146 | 3471 | 3,349 | 2,867 | 2,353 | 1,904 | 2,327 | 1,727 | 1,210 29,120
1976 1,041 | 1,915 | 3,143 | 3,609 | 3,875 | 2,777 | 3,768 | 3,374 | 2,019 | 1,054 | 777 536 27,888
1977 1,399 | 1,823 | 2,826 | 2,891 | 2,163 | 3,071 | 2,896 | 2,587 | 1,914 | 1,097 | 1,072 1,664 25,403
1978 1,855 | 1,823 | 2,014 | 2,150 | 3,255 | 3,644 | 2597 | 2,795 | 1,908 | 988 992 890 24,911
1979 1559 | 1,274 | 1,730 | 2,339 | 2,865 | 2,955 | 2,954 | 2,879 | 2,179 | 2,113 | 1,410 1,448 25,705
1980 2,020 | 1,950 | 2,870 | 3,710 | 4,553 | 2,670 | 3,321 | 3,018 | 3,282 | 2975 | 1,359 | 2,121 33,849
1981 2,320 | 2,223 | 3,295 | 2,870 | 4,609 | 4,615 | 3,004 | 2,615 | 2,739 | 2,287 | 2,030| 1,889 34,496
1982 2,400 | 1,869 | 2,885 | 2,973 | 3,923 | 3,808 | 3,452 | 2,789 | 2,322 | 2,211 | 1,960 | 1,963 32,555
1983 2,130 | 2,583 | 3,027 | 3,145 | 3,693 | 3,604 | 3512 | 2,664 | 2,006 | 1,868 | 2,104 | 2,407 32,743
1984 1670 | 2,181 | 2,831 | 3,451 | 4,343 | 3,653 | 3,355 | 3,875 | 3,085 | 2,290 | 3,043| 2,377 36,154
1985 1,676 | 1,613 | 2,895 | 3,077 | 5009 | 3,109 | 3,073 | 2,741 | 2,415 | 2,181 | 2,019 1,892 31,700
1986 1,758 | 2,443 | 3462 | 3,205 | 3,646 | 3,434 | 2,709 | 2,538 | 2,369 | 1,723 | 1,118| 1,731 30,136
1987 2,091 | 2,216 | 2,744 | 2,859 | 3,446 | 3,670 | 3,525 | 2,398 | 1,829 | 1,149 | 1,239| 2,018 29,184
1988 1,780 | 1,211 | 3,082 | 2,610 | 3,378 | 3,462 | 2,805 | 2,373 | 1,924 | 1,499 | 1,490| 1,710 27,324
1989 583 | 1,598 | 2,391 | 2,608 | 3,266 | 3,423 | 3,319 | 1,855 | 2,071 | 1,702 | 1,049| 1,126 24,991
1990 1,718 | 2,390 | 2,308 | 2,858 — — — — — — — — —
1991 — 1,310 | 2,794 | 1522 | 3632 | 2954 | 2,094 | 2,367 | 1,425 | 1,617 | 1,383| 1454 —
Average | 1,781 | 1,908 | 2,801 | 2,867 | 3,657 | 3,369 | 3,066 | 2,684 | 2,227 | 1,791 | 1,557 | 1,663 29,371
Std. Dev. | 451 378 | 423 | 498 665 | 439 390 | 436 | 444 | 530 537 | 493 3,379
Std. Error| 106 87 97 114 156 103 92 103 104 125 126 116 795
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TABLE 47

Monthly Wind Movement at Fresno State/DWR Agroclimate Station 1972-1988
(miles per month measured at 0.5 meter above ground)

Year Jan Feb | Mar | Apr | May | Jun | Jul Aug | Sep | Cct Nov | Dec Tot al
1972 782 830 | 1,153 | 1,938 | 1,944 | 1,387 | 863 | 1,132 | 739 702 | 1,027 | 1,002 13,499
1973 1,172 | 970 | 1,135| 1,082 | 967 | 1,273 | 1,169 | 842 | 808 | 655 849 | 712 11,634
1974 1,266 | 1,547 | 1,036 | 942 947 | 1,167 | 841 448 499 436 628 784 10,541
1975 1,062 | 1,140 | 1,600 | 1,536 | 1,090 | 1,258 | 1,304 | 796 | 424 | 1,041 | 834 | 597 12,682
1976 470 987 | 1,168 | 1,879 | 2,082 | 1,827 | 1,359 | 1,469 | 844 371 360 SIS 13,129
1977 848 994 | 1488 1,348 | 1,131 | 975 | 1,066 | 1,175 | 894 | 622 530 | 1,056 | 12,127
1978 957 | 1,046 | 634 751 |1,338 | 1,466 | 1,059 | 1,108 | 856 478 597 628 10,918
1979 1215 | 898 | 916 | 2,579 | 1,049 | 1,242 | 1,355 | 1,296 | 754 | 913 665 | 703 13,585
1980 1,017 | 1,119 | 1477 | 979 | 1481 | 1,885 | 1,245 | 1,134 | 966 780 540 788 13411
1981 929 736 | 984 | 1,130 | 2,082 | 2504 | 1,758 | 1,233 | 1,137 | 982 877 | 788 15,140
1982 1,214 | 940 | 1,377 | 1,426 | 1,903 | 1,867 | 1,692 | 1,367 | 1,138 | 1,084 | 1,117 | 1,161 16,286
1983 1,187 | 1,430 | 1,131 | 1,542 | 2,082 | 2,505 | 2,013 | 1,307 | 716 | 723 | 1,138| 1,146 | 16,920
1984 293 569 | 1,639 | 1,806 | 2,062 | 1,391 | 888 | 1,205 (1,234 | 955 | 1,067 | 1,067 14,176
1985 590 710 | 1,281 1,492 | 1,936 | 1,396 | 1,686 | 870 | 962 | 960 | 1,051| 653 13,587
1986 783 | 1,099 | 847 | 1,527 | 1,570 | 1,392 | 608 931 |1,172 | 726 508 451 11,614
1987 569 | 1,052 | 1,240 | 1,173 | 1,542 | 1,743 | 1,136 | 515 822 578 496 875 11,741
1988 972 474 |1 1,199 | 766 | 1,057 | 1,510 | 1,059 | 1,625 | 553 431 459 10,900*
Average 902 973 | 1,194 | 1,406 | 1,545 | 1,576 | 1,241 | 1,085 | 854 | 732 750 | 795 13,053
Std. Dev. 279 263 262 459 432 419 363 307 227 222 253 237 1,786
Std. Error - 68 64 64 112 | 105 | 102 88 75 55 54 62 59 436

* Includes estimate for December.

Cont i nued frompage 131

0.5 neter at the Arvin-Frick
| ocation. The ot her si x were

Simlarly, nonthly w nd novenent
neasured at 2-neter height at the

Fresno State/ DARstationis |isted install ed at sel ected outl ying

in Tabl e 46. Wnd neasured at 0.5
neter at Fresno State/ DWRi s shown
i n Tabl e 47.

Inlate 1964, six additional
USVB-type, 3-cup totalizing
anenonet ers were obtai ned i n
additiontothe oneinstalled at

WIND MOVEMENT

agroclinate stations (see Table 1).
Those i nstrunents were al so nount ed
with the cups at 0.5 neter height.
Measur ed total nonthly wi nd novenent
for those outlying agroclimate
stationsis listedin Table 48.
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TABLE 48

Monthly Wind Movement at Several Agroclimate Stations

in the San Joaquin Valley 1965-1968

(miles per month measured at 0.5 meter above ground)

Station

Buttonwillow 1-S 1965

1966 1,062 1116 1,077 1,058
MazeBridge2-SS 1965 1615 2025 194 2172
Merced 5-SE#2 1965 1,359 1349 1,880 2401
1966 1458 1677 1876 1,685
1967 607 915 1178 1461
1968 1312 954 1678 1,770
Newman 1-SE 1965 1,320 2,047 1897 2,266
Pond 1-N 1965 1206 1274 1,786 1,913
Traver 4-ESE 1965 984 928 1246 1,242
Average All 1214 1365 1620 1,774

Year Jan Feb Mar Apr

STANDARDIZATION OF
ANEMOMETERS

Unli ke the ot her instruments
operated at the agroclimate
stations, there was no objective
net hod for eval uating t he accuracy
of wind data collectedw ththe
anenonet ers.

I nstrument calibrationinwnd
tunnel s was i nvesti gat ed and f ound
tobesocostly that it could not be
considered. Inlieuof an objective
cal i bration standardi zati on et hod,

t he anenonet ers wer e cl eaned, oil ed,

and checked frequently to assure
the cups and vertical shaft were
rotating freely.
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May Jun Jul Aug Sep Oct Nov Dec Total
932 746 402 652 594 809 1,004

1,019

2,987 2,083

2410 2354 982 1,737 1913 1547 1613 1399 20944

1680 1,932 1891 922 1505 1,221 1,380 1240 18467

1039 1128 1026 600 665 949 722 1269 11,559

2481 2589 1,528

2,456

2018 1831 1217 880 887 669 1104 1,028 15813

1475 1526 1082 1004 835 512 944 83 12613

1952 1,797 1210 924 1076 915 1095 1129 16.071



FIGURE 34

Monthly Pattern of Wind Movement Measured at Various
Heights for Various Periods at Several Agroclimate Stations

12

11
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Monthly Percentage of Annual Wind Movement

Jan  Feb  Mar  Apr My Jun  Jul  Aug  Sep et
Monthly Percentage of Annual Wind Movement

& Outlying Station 0.5m.
© Bakersfield 2.0m.

% Bakersfield 2.0m.

‘e Fresno State DWR .05m.
+4 Fresno State DWR 2.0m.

Note: Percentage of annua wind movement for each month.

Average for 6 stations, monthly averages from tables 44- 48.
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GENERAL WIND PATTERNS

Exam nati on of nont hly wi nd novement
dat a i ndi cates two general patterns:

1. Wnd novenent at 2-meter height is
about twicethat at 0.5-neter height.

At Arvin-Frick and dd R ver 3-S,

t her e wer e 33 nont hs of comon record
for the two anenonet er hei ghts. The
rati o of wind at 2 neters divi ded by
wi nd at 0.5 neter averaged 2. 04.

For 16 years of record (1973 t o 1988)
at the Fresno State/ DWRstation, the
rati o of wi nd novenent at 2 netersto
that at 0.5 neter averaged 2. 32.

2. The nonthly pattern of w nd was
remarkably simlar for all |ocations
and for both 2-nmeter and 0. 5-neter
hei ghts. Al t hough t he neasured

annual total w nd novement spanned
nearly athreefol d range, the nonthly
per cent ages of annual total s were
sinmlar for all locations and for the
two hei ghts (see Figure 34).
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