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Thr ee usasciass'A evaporation panswereinstalled and operated
at the Arvin-Frick agroclimate station. Besides determining evaporation rates
for that location, those pans were used to devel op standard methods for
operating pans at the outlying stations. Materialsfor controlling algal
growth were tested here, as was development of water supply systems

to maintain near-constant water levelsin the evaporation pans.

Evaporation rates were determined each time the station was serviced.
Thiswas done routinely each week and on thefirst day of each month.
The station was al so serviced each time soil moisture contents were measured
In nearby crop evapotranspiration field plots. Thus, this station was often
serviced three or four times each week. The station was serviced in early

morning, usually between 7and 9 a.m.

DETERMINING EVAPORATION

THE MECHANICS OF DETERMINING EVAPORATION AFTER MAKING THE
APPROPRIATE MEASUREMENTSARE EXPRESSED IN THISEQUATION:

Ep=A (Wstank) X(F) +A Wspan + P

Wier e: Ep = pan evapor ati on for peri od

A Wstank = change inwater | evel intank, inches (previous sight tube readi ng m nus
present sight tube readi ng)

F=tank calibration factor (converts depth of water i ntank to equi val ent depth of
wat er i n pan)

A W5 pan = change i n wat er surface | evel in pan, inches (previous m croneter hook
gage readi ng m nus present hook gage readi ng)

P = precipitation since previ ous pan servi ced, inches.

Evaporationis thus deterninedto .01 inch.

PAN EVAPORATION
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WATER LEVEL CONTROL

Publ i shed st udi es of evaporati on
fromdass ‘A pans indicated a
nmarked effect attributabl e to depth
of water inthe pans. Awater surface
dept h of 2.5 inches bel owthe panrim
was sel ect ed as opti numfor pans used
inthisinvestigation. For station
servicinginterval s of one week,
summertine water | evel s could vary
by an unaccept abl e anount, 2.5 i nches
or so. Thus, a systemwas devel oped
to mai ntai n pan wat er surface | evel
at a near-constant | evel . Several
systens were eval uated at the Arvin-
Frick agroclimate station. Awater
suppl y tank equi pped wi t h a nechani cal
float val ve delivering water to the
pan was det er m ned t o be t he nost
reliable. The design of that system
i's shown on Figure 9. After rigorous
testing at the Arvin-Frick station,
thi s systemwas used t here and at each
of the other agroclinate stati ons.

At Arvin-Frick, the water supply
tank was fabricated | ocal ly to DAR
specifications. It was 15 inches in
di ameter and 60 i nches tall. The tank
was fitted with a flexible sight tube
of clear plastic. Ascal e of inches
and fractions was affixed to the
sight tube. Water I evel inthe tank
could be easily read to 1/ 16 i nch.
Vari ous types of netering val ves
wer e eval uat ed, and a nechani cal

cool er float was sel ect ed as t he nost
reliable. Several different float

val ves were tested before the
“flipen” mechanical cool er fl oat was
selected. It was deternined that the

PAN EVAPORATION

15-i nch di amet er tank cont ai ned a
usabl e amount of wat er equival ent to
about 4.5 inches depthinapan. This
was deened an i nsufficient vol unme
for operational use. Therefore, a

| arger tank usi ng t he sane pan wat er
dept h control systemwas desi gned
and used at the outlyi ng agrocl i nate
stations. Wththis float system
pan wat er surface |l evel typically
fluctuated | ess than 0. 25 i nch.
Mounting the fl oat box on t he supply
tank support and connecting t hat box
to the pan wi t h under ground pl astic
tubi ng kept the pan free of any
encunbr ances whi ch m ght nodi fy wi nd
or cast shadows on t he pan.

ALGAL CONTROL

Various naterials were tested for
effectiveness incontrollinggrowh
of al gae in the evaporation pans. The
nost effective and | ongest | asting

al gal control was obtained with
Zephrinchloride (Z-d), agernicide
used primarily for sterilizing

medi cal instrunents.

The pan- cl eani ng procedur e i nvol ved
renovi ng al | but about 0.5 inch depth
of water fromthe pan, addi ng about 5
mlliliters of Z-A, and vigorously
scrubbi ng t he si des and bott omof t he
panwith astiff bristle brush. After
scrubbi ng, the pan was enpti ed,
rinsed, and refilledwth freshtap
wat er. Rapid algal growhinthe nd-
summer requi red pan cl eani ng about
every t hree weeks.
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FIGURE 9

Evaporation Pan Water Level Control System Land and Water Use Unit
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W\ater surface
inClass'A
evaporationpanis
carefully measured
using Micrometer

Hook gage.

WATER SUPPLY TANKS

Wt er supply tanks were fabricated
locally to DWR speci ficati ons.

Fact ors consi dered i n desi gni ng t he
t anks i ncl uded:

e Sufficient volune to repl eni sh
wat er evapor at ed frompan for four
t o si x weeks during m d- summer
nont hs.

* Mninal shadow ng and w nd
di sruption on pan and ot her
i nstrunents.

Tanks wer e 50 i nches hi gh and 27. 5

i nches i n di aneter and hel d

approxi matel y 128 gal | ons of water.
Tanks wer e construct ed of gal vani zed
netal . The netal top was wel ded to
the wal I s and a 2-i nch-di anet er pi pe

PAN EVAPORATION

ni ppl e with a screwcap was wel ded to
the top. Asight tube of 0.25-inch
clear flexibleplastic coupledwth
a graduat ed scale was installedto
deternine the depth of water inthe
tank. Because the pipe fittingsto
whi ch t he si ght tube was attached
were install ed a fewi nches above t he
bot t omand bel owt he top of the tank,
t he usabl e vol urme of the tank was
about 108 gal | ons. Thi s vol une
equal ed a dept h of about 14 i nches in
t he pans, enough to neet total pan
evapor ati on for about five weeks at
peak sunmmerti ne rates.

At the outlying stations, the pans
wer e | ocat ed about 2 feet north of
the center of the encl osures. The
suppl y tanks were | ocat ed near the
sout heast corner of the stations,
about 15 feet fromthe pans (page 9,
Figure 4). The supply tanks were
install ed on netal stands which

pl aced t he bott omof the tanks about
14 i nches above ground surface. Thus,
the tops of the tanks were about 5.3
feet above ground (F gure 9). Tanks
wer e desi gned so that 3 inches of

wat er i n each tank was equi val ent to
linchinthe pan. However, the cost
of fabricatingtanks to close

t ol erance was consi derabl y great er
than for the standard constructi on,
whi ch was speci fied. Thus, the tanks
varied slightly in dianeter and each
tank was separately calibratedto
relate increments of depth of water
inthe tanks to actual depth of
water inthe pans. This calibration
procedure i s describedinthe

fol l owi ng secti on.
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SUPPLY TANK CALIBRATION

Each tank was cal i brated by t he
fol | owi ng net hod:

Vol urmes of wat er equi val ent t o about
0.15 inch depth in the pan were

wi t hdrawn fromt he t ank and added to
t he pan. The tank si ght tube was read
and t he tank wat er surface el evation
recor ded bef ore and after each

vol une of water was w t hdrawn. Hook
gage readi ngs of water depthinthe
pan wer e t aken and recor ded bef ore
and af t er addi ng each vol une of

wat er. To keep withinthe

appr oxi mat el y 5-i nch dept h range of
t he m cronet er hook gage, wat er
 evel s inthe pan ranged fromabout
1to 4inches bel owthe panrim Wen
t he wat er surface was about 1inch
bel owthe rim water was renoved from
the panto | oner the surface to about
4 inches bel owthe rim Then the
process of systematically wth-
drawi ng wat er fromthe tank and
adding it to the pan was conti nued.

Each tank was cal i brat ed over a range
of about 40 i nches depth in the tank.
The factor relating inches of depth

i nthe supply tanks to equi val ent
depth i n t he evapor ati on pan was

cal cul at ed and per manent | y narked on
t he tanks. Al though each tank was
construct ed fromt he sane dr awi ngs,
the finished tanks variedslightly
fromt he desi gn speci ficati ons.
Atypical calibration factor was
0.3364. Thus, 1 inch of water

wi t hdrawn fromt he suppl y t ank was
equi val ent to 0.3364 i nch depth
inthe pan.

The suppl y tanks were i nstal |l ed on
nmet al stands so that the bottons of
t he t anks wer e about 14 i nches above
the soil surface. The tank/fl oat
box was connected tothe panwith a
15-foot | ength of 0.25-inch plastic
(pol y-fl o) tubing buried about 4

i nches bel owsoi | surface (Figure9).

EVAPORATION MEASUREMENT

An evapor ation pan was i nstal | ed at
each out | yi ng agrocl i mate station.
USVB d ass ‘ A pans wer e used. These
pans are 47.5 inches in di anet er
and 10 i nches deep. They are nade
of 22-gage gal vani zed sheet netal .
A 1 x 0.125-i nch gal vani zed st eel
hoop provided rigidity totherim
of the open top pans. Specifications
and fabricationdetails for
constructing dass ‘A pans are
provided in USWB C rcul ar B,
“Instructions for Aimatol ogi cal
bservers,” Tenth Edition, 1955.

The pans were install ed on a | evel
4-foot-square grid constructed of

2 X 4-inch | unber. Wen pl aced on t he
wooden grids, the bottons of the
evapor ati on pans wer e about 5 i nches
above the soil surface. The four
grid nenbers incontact withthe
soil were orientedinthedirection
of irrigationwater flowto mnimze
any adver se ef fects on uni form
irrigationof the fieldborder strips.

PAN EVAPORATION
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EVAPORATION DATA COLLECTED

Ei ght agroclinate stations were

oper at ed near Bakersfieldinthe
sout hern San Joaqui n Val | ey duri ng
the period 1958 to 1991. The Arvin-
Frick master agroclinmate station was
operated for six years, 1959 t o 1965.
It was renoved when t he | and
surroundi ng the 2. 5-acre grass pl ot
was converted fromsurfaceto
sprinkler irrigation. The Arvin-
Frick station was | ocated on a 440 x
250-f oot (2.5-acre) plot of
irrigated Goar’s fescue. The fescue
grasswas irrigated at interval s
sufficient to keepit green and

growi ng wel l. The area wi thinthe
2.5 acres i n which the various

i nstrument s were | ocat ed was

mai nt ai ned at a hei ght of about 3to
5inches by mowi ng with a snal | gas-
powered rotary | awn mower. That area
was about 125 x 90 feet (about 0.25
acre). Gassintherest of the pl ot
was nowed t o about 3.5 incheswitha
tract or nower when t he grass grew
to a hei ght of about 10 to 12 i nches.
The mown gr ass was raked, bal ed,

and renmoved fromthe pl ot by the

| andowner .

I nstrument s wer e nmoved fromArvin-
FricktoddRver 3-Sinthe fall of
1965. The station instrunents were
installedinafenced encl osure
nmeasuring 20 x 75 feet. The station
was | ocated wi t hin a 40-acre
irrigated pasture. Instrument | ayout
i s shown on Fi gure 3. The pasture
grasses wer e nai ntai ned at a hei ght
of about 3 to 5 inches by hand nmow ng
with arotary power | awn nower.

PAN EVAPORATION

Thi s station was mai ntai ned unti |
Decenber 1967, when t he pasturein
which it was | ocat ed was prepared
for plantingto an orchard.

The A d River 3-Sstation was the

| ast of the | arge master station
desi gn. Fol |l owi ng renoval of that
stationin 1968, only stations of the
standard desi gn for outlying stations
were i nstal | ed and oper at ed. See
Figure 4 for instrument | ayout for
these smal | er (25 x 25-foot) stations.

EVAPORATION PATTERNS

Mont hl y anount s of evaporati on
nmeasur ed near Bakersfield from1958
to 1991 are presented i n Tabl e 6.
These dat a were sunmari zed from
records of eight agroclinate
stationsinthe vicinity of
Bakersfiel din the southern Valley.
Rotation of irrigated pasture
sites to other crops required
frequent novi ng of the agroclimate
stations fromone site to anot her.
Al eight stations were within
about 25 m | es of Bakersfield.

The sane evapor ati on dat a sunmari zed
i nto evaporation anount s for weekl y
peri ods are shown in Tabl e 7.
Evaporation rates showlittle
year-to-year variationfor the
Bakersfiel d area. Standard devi a-
tions for both nmont hly and weekl y
data are on the order of |ess than
5 percent.

Cont i nued on page 37
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TABLEG

Monthly Class ‘A’ Pan Evaporation at Agroclimate Stations Near Bakersfield 1958-19911

(inches)

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

Total Total
1958 = = = 502 | 740 | 894 | 996 | 894 | 570 | 513 257 | 177 = =
1959 1.87 254 | 460 | 711 | 858 | 931 | 978 | 861 | 592 | 4.45 260 | 1.65 58.36 67.02
1960 1.96 224 | 430 | 582 | 872 | 998 | 939 | 809 | 6.13 | 4.08 1.89 | 1.08 56.51 63.68
1961 0.86 263 | 391 | 658 | 761 | 991 | 964 | 782 | 6.22 | 441 244 | 117 56.10 63.20
1962 155 191 | 431 | 765 | 857 | 1054 | 1042 | 856 | 6.04 | 3.91 224 | 1.75 60.00 67.45
1963 175 238 | 535 | 525 | 806 | 955 | 969 | 785 | 550 | 3.35 205 | 0.77 54.60 61.55
1964 147 332 | 446 | 6.06 | 818 | 979 | 924 | 806 | 598 | 4.29 190 | 154 56.06 64.29
1965 129 240 | 455 | 498 | 901 | 898 | 991 | 898 | 6.34 | 430 1.85 | 0.89 57.05 63.48
1966 1.94 252 | 474 | 618 | 828 | 905 | 891 | 887 | 6.34 | 4.19 191 | 097 56.56 63.90
1967 157 197 | 418 | 379 | 829 | 9.26 | 1028 | 940 | 6.65 | 5.01 243 | 1.37 56.86 64.20
1969 0.98 091 | 393 | 581 | 793 | 824 | 891 | 822 | 6.36 | 3.67 33 | 1.32 53.07 59.63
1970 213 182 | 375 | 561 | 936 | 934 | 848 | 7.25 | 6.04 | 3.90 263 | 146 53.73 61.77
1971 1.33 206 | 254 | 519 | 6.04 |11.21| 1062 | 9.01 | 6.20 | 4.41 1.73 | 0.96 55.22 61.30
1972 0.61 209 | 516 | 669 | 939 | 1023 | 943 | 833 | 668 | 4.13 1.60 | 0.45 60.04 64.79
1973 1.64 175 | 308 | 566 | 826 | 934 | 1003 | 849 | 7.01 | 5.06 243 | 1.07 56.93 63.82
1974 1.48 204 | 342 | 509 | 850 | 997 | 953 | 838 | 6.84 | 419 1.86 | 1.09 55.92 62.39
1975 1.45 241 | 479 | 552 | 810 |1042| 1016 | 9.30 | 6.73 | 4.78 220 | 1.34 59.80 67.20
1976 1.62 263 | 431 | 550 | 856 | 982 | 1031 | 848 | 590 | 4.12 159 | 133 57.00 64.17
1977 0.81 262 | 405 | 766 | 696 | 906 | 858 | 759 | 590 | 4.01 1.80 | 1.77 53.81 60.81
1978 1.05 117 | 260 | 424 | 752 | 862 | 882 | 813 | 513 | 3.94 1.87 | 0.86 49.00 53.95
1979 1.48 197 | 359 | 596 | 882 | 864 | 866 | 818 | 6.15 | 4.28 219 | 1.78 54.28 61.70
1980 0.97 185 | 352 | 530 | 752 | 845 | 897 | 808 | 6.33 | 4.9 283 | 1.04 53.12 59.81
1981 1.92 214 | 334 | 571 | 846 |11.00| 1046 | 923 | 822 | 4.73 252 | 1.25 61.15 68.98
1982 1.33 219 | 280 | 527 | 888 | 813 | 9.78 | 870 | 6.08 | 429 141 | 114 53.93 60.00
1983 1.16 201 | 318 | 552 | 854 |1010| 979 | 851 | 6.79 | 4.48 206 | 115 56.91 63.29
1984 1.36 274 | 466 | 6.13 | 9.09 | 985 | 1082 | 9.35 | 807 | 4.47 253 | 1.39 62.44 70.46
1985 0.96 262 | 409 | 6.72 | 868 | 983 | 11.04 | 9.75 | 655 | 4.96 208 | 0.77 61.62 68.05
1986 155 218 | 338 | 574 | 839 | 968 | 976 | 892 | 6.26 | 4.36 230 | 097 56.49 63.49
1987 1.32 222 | 443 | 690 | 856 | 940 | 921 | 914 | 651 | 456 172 | 1.77 58.71 65.74
1988 1.30 302 | 516 | 540 | 811 | 876 | 1028 | 886 | 664 | 434 | 226 | 1.22 57.55 65.35
1989 1.26 242 | 436 | 664 | 812 | 934 | 992 | 900 | 6.21 | 4.86 233 | 114 58.45 65.60
1990 153 221 | 433 | 593 | 784 | 889 | 1008 | 805 | 651 | 484 242 | 1.22 56.47 63.85
1991 142 246 | 382 | 590 | 818 | 920 | 10.04 | 836 | 7.27 | 5.10 236 | 1.52 57.87 65.63
Average | 1.40 223 | 402 | 583 | 826 | 948 | 972 | 856 | 640 | 441 218 | 1.24 56.68 63.73
Std. Dev. | 0.35 046 | 072 | 084 | 067 | 0.72 | 065 | 056 | 061 | 043 040 | 0.33 277 3.14
Std. Error| 0.06 008 | 013 | 015 | 012 | 013 | 011 | 010 | 011 | 0.07 0.07 | 0.06 0.49 0.55
1 No datafor 1968. Stations: Arvin-Jewett 4/58-5/59; Arvin-Frick 6/59-10/65; 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.
PAN EVAPORATION
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TABLE 7

Weekly Class ‘A’ Pan Evaporation at Agroclimate Stations Near Bakersfield

(inches)
Week | Ending | Day of 1958 | 1959 | 1960 | 1961 | 1962 | 1963 | 1964 | 1965
No Date Year

1 Jan 4 4 _ 0.11 0.15 0.00 0.02 0.32 0.16 0.11
2 11 11 _ 0.48 0.49 0.09 0.16 0.56 0.27 0.38
3 18 18 _ 0.36 0.31 0.19 0.60 0.37 0.30 0.21
4 25 25 _ 0.28 0.50 0.28 0.27 0.37 0.53 0.29
5 Feb 1 32 _ 0.52 0.51 0.29 0.36 0.47 0.16 0.30
6 8 39 _ 0.60 0.41 0.32 0.32 0.59 0.60 0.22
7 15 46 _ 0.47 0.54 0.70 0.39 0.42 0.65 0.58
8 22 53 _ 0.84 0.57 0.54 0.63 0.65 1.04 0.79
9 Mar 1 60 _ 0.58 0.65 0.86 0.47 1.00 0.99 0.81
10 8 67 _ 0.82 0.63 0.73 0.49 1.08 0.69 1.28
11 15 74 _ 0.80 0.82 0.85 1.16 1.10 0.81 0.61
12 22 81 _ 1.09 1.06 091 0.97 1.44 1.17 0.89
13 29 88 _ 1.26 1.23 0.84 0.94 1.20 1.08 1.16
14 Apr5 95 1.10 1.22 1.15 1.15 1.04 0.90 1.28 0.74
15 12 102 1.10 1.36 155 161 1.48 1.40 1.46 0.71
16 19 109 1.15 1.58 1.26 1.64 1.98 1.14 1.64 1.18
17 26 116 1.10 2.02 1.53 1.48 1.82 1.29 1.42 1.50
18 May 3 123 1.50 1.80 1.23 153 1.99 1.78 157 2.04
19 10 130 1.60 1.44 1.63 1.60 2.04 1.77 1.45 1.78
20 17 137 1.60 1.75 2.13 1.75 1.91 2.06 1.61 2.16
21 24 144 1.80 2.40 2.13 1.69 1.71 1.90 1.94 1.95
22 31 151 1.85 2.24 1.43 1.89 1.89 1.71 1.92 2.22
23 Jun 7 158 1.70 1.73 247 1.80 2.37 2.31 2.35 2.03
24 14 165 2.05 2.35 2.25 2.00 2.47 1.65 1.98 1.86
25 21 172 1.90 2.15 2.53 2.62 2.10 2.73 2.18 2.06
26 28 179 2.20 2.29 2.19 2.21 2.80 2.22 2.69 2.30
27 Jul 5 186 2.35 241 2.07 2.62 2.52 2.24 2.06 2.40
28 12 193 2.25 2.18 242 2.03 2.32 2.24 2.09 2.59
29 19 200 2.60 2.10 2.05 2.16 2.55 2.22 2.13 2.20
30 26 207 1.00 1.93 2.02 2.21 2.27 2.04 1.92 2.48
31 Aug 2 214 2.75 2.43 2.00 2.29 2.24 2.13 2.10 1.69
32 9 221 2.65 2.10 1.94 1.65 2.08 1.69 1.87 2.15
33 16 228 2.80 2.15 1.90 1.82 1.84 1.87 1.94 1.86
34 23 235 1.95 1.79 1.85 1.84 1.90 1.71 1.74 2.15
35 30 242 2.25 1.90 1.72 1.82 1.86 1.59 1.86 1.87
36 Sep 6 249 1.90 1.63 157 1.72 1.83 1.32 1.40 1.78
37 13 256 1.45 1.49 1.45 1.54 1.46 1.42 1.45 1.54
38 20 263 1.05 1.12 1.37 1.45 1.43 0.99 1.42 1.53
39 27 270 1.20 1.32 1.50 1.63 1.41 1.38 1.45 1.36
40 Oct 4 277 1.00 1.53 1.19 1.35 1.28 1.18 1.10 1.14
41 11 284 1.05 1.02 1.13 1.22 1.23 0.82 1.10 0.99
42 18 291 1.25 1.04 0.91 1.08 0.95 0.62 0.98 1.02
43 25 298 0.60 0.94 0.94 0.90 0.75 0.62 0.88 0.88
44 Nov 1 305 0.25 0.93 0.68 0.78 0.69 0.65 0.72 0.75
45 8 312 0.35 0.82 0.58 0.69 0.72 0.66 0.67 0.54
46 15 319 0.45 0.74 041 0.77 0.56 0.37 0.40 0.63
47 22 326 0.45 0.50 0.42 0.71 0.41 0.56 0.36 0.37
48 29 333 0.50 0.53 0.44 0.39 0.49 0.18 0.39 0.28
49 Dec 6 340 0.45 0.51 0.52 0.43 0.47 0.19 0.25 0.08
50 13 347 0.45 0.28 0.27 0.30 0.36 0.18 0.29 0.12
51 20 34 0.40 0.28 0.25 0.24 0.49 0.13 0.39 0.21
52 27 361 0.30 0.26 0.08 0.22 0.33 0.11 0.49 0.22
Mar-Oct Total — 58.31 55.93 56.41 59.77 54.41 55.45 56.85
Jan-Dec Total = 66.47 63.03 63.43 66.82 61.54 63.39 62.99
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TABLE 7 (continued)

Weekly Class ‘A’ Pan Evaporation at Agroclimate Stations Near Bakersfield

(inches)
No. Week Day of 1966 1967 1969 1970 1975 1976 1977 1978
Date Ending Jan 4
1 4 0.10 0.04 — 0.24 0.27 0.39 0.27 0.11
2 11 11 0.30 0.26 — 0.73 0.30 0.25 0.16 0.22
3 18 18 0.19 0.32 = 0.23 0.18 0.31 0.16 0.34
4 25 25 0.36 0.40 — 0.48 0.34 0.42 0.16 0.26
5 Feb1 32 0.95 0.44 = 0.50 0.32 0.56 0.22 0.15
6 8 39 0.30 0.28 — 0.32 0.60 0.37 0.44 0.20
7 15 46 0.49 0.26 = 0.18 041 0.53 0.68 0.24
8 22 53 0.59 0.63 — 0.58 0.73 0.82 0.71 0.42
9 Mar 1 60 1.03 0.64 = 0.78 0.83 0.81 0.94 0.40
10 8 67 1.52 0.81 — 0.20 0.79 0.58 0.96 0.50
11 15 74 0.58 1.02 = 0.80 0.81 0.93 0.82 0.56
12 22 81 1.02 0.84 — 1.03 1.08 1.04 0.87 0.60
13 29 88 1.17 1.02 = 1.26 1.63 1.12 0.93 0.61
14 Apr5 95 1.20 1.07 — 1.76 1.17 1.18 1.31 0.64
15 12 102 1.33 0.71 = 1.46 1.34 1.13 1.84 0.99
16 19 109 1.44 0.87 — 1.12 0.95 1.09 2.01 1.08
17 26 116 1.17 0.89 1.64 1.28 1.46 1.46 1.79 0.87
18 May 3 123 1.83 1.01 1.61 1.46 1.77 1.79 141 1.56
19 10 130 2.01 1.36 151 1.70 1.66 1.84 1.16 1.63
20 17 137 1.57 1.50 1.95 1.99 1.87 1.96 1.36 1.61
21 24 144 1.99 2.14 1.89 2.45 1.84 1.71 1.87 1.75
22 31 151 2.07 2.53 2.67 2.46 2.00 2.23 2.14 1.75
23 Jun7 158 1.78 1.92 1.83 2.49 2.28 2.06 2.29 2.09
24 14 165 1.93 1.90 1.53 1.94 2.66 1.84 2.09 211
25 21 172 2.20 2.19 2.05 1.92 2.32 2.63 2.03 1.97
26 28 179 2.25 2.24 2.18 2.42 2.57 2.34 2.05 1.90
27 Jul 5 186 2.28 2.52 2.18 = 2.07 2.54 2.02 2.00
28 12 193 2.03 2.43 1.85 — 2.32 2.34 1.96 2.31
29 19 200 2.09 2.49 2.00 = 221 2.33 1.98 1.99
30 26 207 2.21 2.28 1.95 — 2.48 2.10 1.90 1.88
31 Aug 2 214 1.64 2.21 2.09 = 2.25 2.56 1.79 1.92
32 9 221 1.93 2.20 1.95 — 2.32 2.07 1.67 2.08
33 16 228 2.07 211 1.80 = 2.28 1.92 1.40 2.01
34 23 235 2.24 2.10 1.92 — 1.92 1.79 1.79 1.71
35 30 242 1.89 1.96 1.68 = 1.93 1.81 1.93 1.55
36 Sep 6 249 1.71 1.88 1.69 — 1.84 2.05 1.71 1.15
37 13 256 1.63 1.65 1.64 = 1.73 1.25 1.53 1.22
38 20 263 1.46 1.77 1.78 — 1.58 1.20 1.36 1.17
39 27 270 1.49 1.33 0.83 = 1.69 152 1.17 1.16
40 Oct 4 277 1.13 1.33 1.21 — 1.61 1.03 1.12 1.16
41 11 284 0.98 1.28 0.99 = 1.24 1.13 1.16 0.91
42 18 291 1.03 1.31 0.98 — 0.73 1.14 0.90 0.81
43 25 298 0.86 1.05 0.42 = 1.06 0.78 0.77 0.93
44 Nov 1 305 0.85 0.84 0.61 — 0.59 0.67 0.61 0.75
45 8 312 0.69 0.91 0.72 = 0.54 0.66 0.52 0.63
46 15 319 0.44 0.63 0.44 — 0.50 0.40 0.41 0.43
47 22 326 0.44 0.40 0.87 = 0.45 0.22 0.45 0.33
48 29 333 0.36 0.34 1.11 — 0.56 0.21 0.31 0.32
49 Dec 6 340 0.19 0.68 0.23 = 0.37 0.36 0.20 0.37
50 13 347 0.26 0.25 0.37 — 0.20 0.28 0.21 0.25
51 20 354 0.19 0.30 0.37 = 0.27 0.27 0.68 0.18
52 27 361 0.23 0.33 0.23 — 0.29 0.27 0.54 0.10
Mar-Oct Total 56.58 56.76 — — 60.05 57.16 53.70 48.93
Jan-Dec Total 63.69 63.87 — — 67.21 64.29 60.76 53.88
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TABLE 7 (continued)

Weekly Class ' A’ Pan Evaporation at Agroclimate Stations Near Bakersfield

(inches)

Week Ending | Day of 1979 1980 1981 1982 1983 1984 1985 1986
No. Date Year

1 Jan4 4 0.17 0.21 0.24 0.27 0.13 0.20 0.25 0.23
2 11 11 0.33 0.22 0.26 0.29 0.07 0.16 0.24 0.26
8 18 18 0.39 0.24 0.50 0.26 0.19 0.28 0.23 0.56
4 25 25 0.24 0.24 0.60 0.28 041 0.31 0.16 0.46
5 Feb1 32 0.43 0.22 0.48 0.37 0.48 0.55 0.25 0.39
6 8 39 0.46 0.27 0.39 0.47 0.39 0.59 0.45 0.60
7 15 46 0.43 0.46 0.41 0.50 0.47 0.61 0.54 0.67
8 22 53 0.49 0.51 0.68 0.58 0.51 0.69 0.71 0.68
9 Mar 1 60 0.63 0.55 0.67 0.62 0.64 0.79 0.97 0.63
10 8 67 0.69 0.50 0.62 0.63 0.65 1.01 0.81 0.72
11 15 74 0.76 0.61 0.73 0.48 0.79 1.01 0.87 0.95
12 22 81 0.66 0.92 0.70 0.57 0.67 0.97 0.90 1.01
13 29 88 1.02 0.89 0.85 0.79 0.78 121 112 1.01
14 Apr5 95 1.31 1.14 1.07 0.82 1.22 1.14 1.35 1.20
15 12 102 141 1.24 1.37 0.76 1.25 1.03 1.40 1.49
16 19 109 1.34 1.52 1.25 1.26 1.46 1.48 1.61 1.64
17 26 116 1.35 1.22 1.33 1.72 124 1.69 1.49 1.59
18 May 3 123 1.58 1.13 1.94 1.84 111 1.84 1.94 1.81
19 10 130 1.84 1.46 211 1.67 1.65 1.98 1.92 1.97
20 17 137 1.96 1.48 1.92 1.85 1.96 1.77 1.97 2.00
21 24 144 2.09 2.20 1.60 2.20 2.08 2.08 1.99 2.10
22 31 151 2.24 1.77 1.96 2.13 2.19 2.32 2.01 2.39
23 Jun7 158 2.36 2.05 2.45 1.88 2.23 2.05 2.01 2.23
24 14 165 2.10 1.99 2.58 2.00 2.34 2.17 2.37 2.27
25 21 172 1.89 1.99 2.61 2.02 2.49 2.50 241 2.27
26 28 179 1.80 1.90 2.60 1.82 2.49 242 2.36 2.13
27 Jul 5 186 1.97 1.77 2.45 1.94 2.32 247 2.38 2.30
28 12 193 1.50 2.02 2.26 2.17 2.31 257 2.35 2.24
29 19 200 2.33 2.09 2.34 2.17 2.18 2.74 2.32 2.07
30 26 207 2.02 2.18 2.37 2.27 2.19 2.09 2.19 2.17
31 Aug 2 214 1.92 2.02 2.24 2.28 2.23 231 211 2.24
32 9 221 1.91 2.02 2.10 2.15 1.94 2.17 2.18 1.86
33 16 228 1.98 2.00 2.16 2.06 1.96 2.05 2.04 1.89
34 23 235 1.94 1.66 1.99 2.01 1.77 2.19 2.01 1.85
35 30 242 1.50 1.71 2.10 1.77 1.78 2.09 1.77 1.85
36 Sep 6 249 1.49 151 2.25 1.56 1.87 2.01 1.86 1.55
37 13 256 1.50 1.54 2.05 1.62 1.87 1.90 153 1.22
38 20 263 1.86 1.49 1.99 153 1.79 1.85 151 1.17
39 27 270 1.00 1.42 1.65 1.13 1.26 1.86 1.64 1.25
40 Oct 4 277 1.17 1.32 1.21 1.05 1.03 1.47 1.28 1.16
41 11 284 1.08 1.45 1.15 1.27 1.10 1.23 1.46 0.91
42 18 291 0.96 1.17 111 1.09 1.02 0.96 1.19 0.69
43 25 298 0.93 0.93 1.04 0.78 0.96 0.89 0.79 0.74
44 Nov 1 305 0.76 0.82 0.90 0.56 0.71 0.89 0.69 0.71
45 8 312 0.62 0.78 0.78 0.42 0.56 0.89 0.72 0.46
46 15 319 0.53 0.64 0.63 0.27 0.52 0.80 0.62 0.37
47 22 326 0.46 0.64 0.56 0.22 0.49 0.40 0.37 0.38
48 29 333 0.45 0.58 041 0.34 0.40 0.37 0.25 0.26
49 Dec 6 340 0.42 0.43 0.23 0.30 0.35 0.36 0.29 0.25
50 13 347 0.38 0.25 0.24 0.26 0.31 0.42 0.23 0.20
51 20 354 0.49 0.26 0.39 0.29 0.22 0.33 0.15 0.17
52 27 361 0.42 0.21 0.33 0.24 0.24 0.23 0.06 0.28
Mar-Oct Total 54.22 53.13 61.05 53.85 56.89 62.41 59.83 56.65
Jan-Dec Totd 61.56 50.84 68.85 50.83 63.27 70.39 66.32 63.50
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TABLE 7 (continued)

Weekly Class ‘A" Pan Evaporation at Agroclimate Stations Near Bakersfield
(inches)

Week Ending | Day of 1987 1988 1989 1990 1991 Average | Std. std.
No Date Year Dev. Error
1 Jan 4 4 0.26 0.12 0.17 0.16 0.16 0.18 0.09 0.02
2 1 1 0.22 0.21 0.25 0.36 0.19 0.29 0.14 0.03
3 18 18 0.25 0.26 0.26 0.39 0.22 0.30 0.11 0.02
4 25 25 0.38 0.36 0.44 0.27 0.56 0.36 0.11 0.02
5 Feb1 32 0.36 0.42 155 0.43 0.40 0.41 0.15 0.03
6 8 39 0.52 0.48 0.58 0.45 0.52 0.43 0.12 0.02
7 15 46 0.57 0.70 0.43 0.61 0.54 0.50 0.13 0.02
8 22 53 0.55 0.82 0.62 0.52 0.70 0.65 0.13 0.02
9 Mar 1 60 1.02 0.90 0.72 0.60 0.70 0.75 0.17 0.03
10 8 67 1.00 0.91 1.04 0.70 0.56 0.77 0.26 0.05
11 15 74 0.75 1.05 0.90 0.87 0.86 0.83 0.16 0.03
12 22 81 0.70 1.27 0.98 1.17 0.95 0.94 0.20 0.04
13 29 88 1.17 1.37 1.05 1.23 0.82 1.07 0.21 0.04
14 Apr5 95 1.39 1.39 1.30 1.35 1.07 117 0.22 0.04
15 12 102 1.42 1.37 158 112 1.40 1.30 0.27 0.05
16 19 109 1.77 1.13 1.56 1.33 1.44 1.39 0.28 0.05
17 26 116 1.81 1.06 1.54 1.36 1.26 143 0.27 0.05
18 May 3 123 1.86 1.40 1.70 1.84 161 1.64 0.27 0.05
19 10 130 2.19 1.59 1.57 211 1.70 1.72 0.24 0.04
20 17 137 2.00 1.69 1.84 1.76 1.79 1.82 0.20 0.04
21 24 144 1.82 2.07 1.85 1.73 1.84 1.96 0.20 0.04
22 31 151 1.98 212 213 1.48 2.35 2.07 0.28 0.05
23 Jun7 158 191 2.00 219 1.84 214 210 0.23 0.04
24 14 165 2.05 2.18 212 2.18 2.34 211 0.25 0.05
25 21 172 2.23 1.97 2.23 2.12 2.13 2.22 0.24 0.04
26 28 179 2.26 1.99 2.18 2.20 2.16 2.25 0.24 0.04
27 Jul 5 186 2.27 2.33 210 2.01 2.02 2.24 0.22 0.04
28 12 193 2.29 2.32 2.18 211 2.08 221 0.22 0.04
29 19 200 2.08 2.19 2.19 2.53 2.34 2.24 0.19 0.04
30 26 207 1.92 231 2.39 243 2.32 2.13 0.28 0.05
31 Aug 2 214 214 2.30 2.26 217 2.38 217 0.24 0.05
32 9 221 2.22 2.15 2.15 1.89 1.87 2.03 0.21 0.04
33 16 228 1.99 1.99 2.24 2.00 1.94 2.00 0.22 0.04
34 23 235 1.82 1.92 1.91 1.63 2.00 1.90 0.15 0.03
35 30 242 1.76 2.00 1.88 1.73 1.74 1.83 0.16 0.03
36 Sep6 249 1.70 1.96 1.84 1.62 1.63 1.72 0.23 0.04
37 13 256 1.53 1.68 1.62 1.84 1.64 1.57 0.19 0.04
38 20 263 1.47 1.45 1.29 1.46 1.64 1.47 0.25 0.05
39 27 270 1.45 1.36 1.17 1.25 1.81 1.38 0.23 0.04
40 Oct 4 277 1.38 1.36 1.23 157 1.70 1.26 0.18 0.03
41 1 284 1.24 1.17 1.24 1.30 1.50 1.16 0.16 0.03
42 18 291 1.04 1.00 1.08 1.05 1.24 1.01 0.16 0.03
43 25 298 0.82 0.93 1.08 0.81 1.02 0.86 0.15 0.03
44 Nov 1 305 0.56 0.74 0.88 0.80 0.63 0.72 0.14 0.03
45 8 312 0.41 0.63 0.66 0.80 0.56 0.64 0.14 0.03
46 15 319 0.40 0.62 0.53 0.59 0.62 0.53 0.13 0.02
47 22 326 0.40 0.48 0.52 0.42 0.42 0.45 0.13 0.02
43 29 333 0.38 0.31 0.52 0.44 0.60 0.42 0.17 0.03
49 Dec 6 340 0.41 0.28 0.39 0.28 0.46 0.35 0.12 0.02
50 13 347 0.59 0.34 0.30 0.23 0.18 0.29 0.09 0.02
Sl 20 354 0.43 0.28 0.24 0.20 0.18 0.30 0.12 0.02
52 27 361 0.23 0.22 0.15 0.21 0.36 0.26 0.11 0.02
Mar-Oct Total 57.99 57.72 58.49 56.59 57.92 56.69 2.85 0.57
Jan-Dec Total 65.37 65.15 65.82 63.55 65.29 63.80 324 0.65

1 Nodatafor 1968. Stations: Arvin-Jewett 4/58-5/59; Arvin-Frick 6/59-10/65; 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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Evaporation — Inches Per Week

FIGURE 10

Class ' A’ Pan Evaporation Near Bakersfield 1958-1991
(inches per week)
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TABLE 8

Monthly Class ‘A’ Pan Evaporation at Fresno State/DWR Agroclimate Station 1968-1991

(inches)

Year Jan Feb | Mar | Apr | May | Jun Jul Aug | Sep | Oct Nov | Dec | Mar-Oct Jan-Dec
1968 - - - - - - - — | 685 | 364 | 153 | 1.28 _ _
1969 085 | 091 | 395 | 6.04 | 884 | 947 | 10.73| 914 | 669 | 363 | 1.71 | 101 58.49 62.97
1970 143 267 | 573 | 718 | 896 |10.05| 957 | 792 | 628 | 3.76 258 | 129 59.45 67.42
1971 115 | 205 | 255 | 540 | 640 |1211| 11.99| 985 | 645 | 425 | 170 | 0.85 59.00 64.75
1972 0.53 208 | 519 | 696 | 994 |11.05| 1065| 9.10 | 695 | 3.98 157 | 0.40 63.82 68.40
1973 142 174 | 310 | 589 | 875 |10.09 | 11.32| 928 | 729 | 4.88 239 | 094 60.60 67.09
1974 1.28 203 | 344 | 529 | 900 |10.77| 10.76 | 9.16 | 711 | 404 183 | 0.96 59.57 65.67
1975 125 | 260 | 363 | 534 | 856 |10.82| 1059| 890 | 664 | 483 | 281 | 135 59.31 67.32
1976 161 243 | 496 | 631 | 1055 | 11.16 | 1254 | 882 | 656 | 4.31 210 | 121 65.21 72.56
1977 0.88 265 | 417 | 674 | 674 | 783 | 11.06 | 998 | 694 | 453 216 | 085 57.99 64.53
1978 1.09 147 | 259 | 399 | 859 | 951 | 10.18| 958 | 593 | 445 198 | 1.00 54.82 60.36
1979 123 | 195 | 335 | 595 | 905 |1020| 1044 | 955 | 725 | 426 | 257 | 168 60.05 67.48
1980 0.82 188 | 365 | 520 | 7.73 |10.17 | 10.78| 969 | 7.27 | 4.14 288 | 114 58.63 65.35
1981 171 201 | 327 | 605 | 960 |1284| 1161 | 958 | 750 | 3.86 192 | 105 64.31 71.00
1982 1.20 202 | 308 | 536 | 858 | 913 | 1085| 932 | 6.24 | 412 160 | 113 56.68 62.63
1983 120 195 | 279 | 494 | 828 |1031| 1046| 864 | 640 | 3.95 183 | 1.06 55.77 61.81
1984 0.83 214 | 410 | 590 | 1002 | 9.72 | 11.10| 1032 | 7.40 | 4.20 250 | 1.20 62.76 69.43
1985 083 | 225 | 361 | 7.04 | 9.23 | 10.06 | 10.14| 9.68 | 655 | 446 | 1.88 | 0.68 60.77 66.41
1986 1.36 192 | 339 | 599 | 937 |10.72| 10.70| 1045 | 6.64 | 451 215 | 0.96 61.77 68.16
1987 1.36 249 | 354 | 7.09 | 940 | 1026 | 10.86| 959 | 7.06 | 4.38 201 | 123 62.18 69.27
1988 1.49 262 | 494 | 506 | 784 | 930 | 1149 | 940 | 6.77 | 4.74 252 | 116 59.54 67.33
1989 122 163 | 376 | 6.22 | 944 |1092| 1050 | 953 | 588 | 532 204 | 113 61.57 67.59
1990 161 249 | 379 | 593 | 7.34 | 1010 | 1149| 892 | 697 | 538 268 | 149 59.92 68.19
1991 150 | 307 | 393 | 683 | 845 | 949 | 10.36| 951 | 709 | 486 | 252 | 166 60.52 69.27
Average | 121 | 213 | 376 | 594 | 872 |1026| 10.88| 939 | 678 | 435 | 214 | 111 60.08 66.67
Std. Dev. | 0.30 046 | 079 | 0.79 | 099 | 100 | 064 | 0.54 | 043 | 0.46 040 | 0.28 251 2.87
Std. Error| 0.06 | 0.10 | 017 | 016 | 021 | 021 | 013 | 0.11 | 0.09 | 0.09 | 0.08 | 0.06 0.52 0.60

Cont i nued frompage 30

The 1958 t 0 1991 aver age of

evapor ation for one-week periods is
pl otted on Fi gure 10. Evaporation

i ncreased rat her uniformy at 0.10
i nch per week during the 15-week
peri od fromFebruary 22 to May 31.
Simlarly, fromAugust 16to
Novenber 22, weekly evaporati on
rates declined at a uni formrate of
0. 11 i nch per week.

The nmont hl y evapor ati on record for
the Fresno State/ DWR agrocl i mat e
stationis presentedin Tabl e 8.
These evapor at i on dat a show sone
variation fromyear to year at that
| ocati on. However, standard devi a-
tion for both the grow ng season

(March to Cctober) and total annual
evaporationis |l ess than 5 percent.

The same evapor ati on dat a sunmari zed
i nto weekly amount s are presented in
Tabl e 9. Average evaporation at t he
Fresno State/ DAR station for the
period 1969 t o 1991 ran about 6 percent
hi gher than t hat nmeasur ed near
Bakersfield for the sane years. Figure
11 shows nont hl y evaporation rates for
the two | ocati ons. Evaporation for the
Fresno State/ DAR st ati on was about the
sane as Bakersfieldfor the springtine
and fall rmont hs but was mar kedl y
hi gher during the four sunmer nont hs
(May to August).

Cont i nued on page 44
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TABLE9

Weekly Class ‘A’ Pan Evaporation at Fresno State/DWR
Agroclimate Station 1969-1991

(inches)

Week |Ending | Day of 1969 | 1970 | 1971 | 1972 | 1973 | 1974 | 1975 | 1976 | 1977
No. Date Year

1 Jan 4 4 0.13 0.22 0.35 0.00 0.26 0.12 0.18 0.35 0.39
2 11 11 0.10 0.20 0.07 0.28 011 0.26 0.21 0.32
3 18 18 0.07 0.30 0.05 0.29 0.25 0.21 0.32 0.11
4 25 25 0.12 0.30 0.23 0.36 0.36 0.31 0.45 0.21
5 Feb 1 32 0.49 0.20 0.23 0.37 0.40 0.40 0.49 0.21
6 8 39 0.06 0.21 0.30 0.36 0.48 0.64 0.50 0.46
7 15 46 0.34 0.41 0.47 0.40 0.47 0.66 0.52 0.62
8 22 53 0.33 0.65 0.51 0.46 0.47 0.57 0.55 0.73
9 Mar 1 60 0.26 0.81 0.70 0.52 0.71 0.74 0.86 0.85
10 8 67 0.67 0.55 0.91 0.56 0.65 0.68 0.52 0.93
11 15 74 0.82 0.60 104 0.72 0.67 0.64 0.93 0.90
12 22 81 0.91 0.60 1.32 0.82 0.79 0.80 143 0.91
13 29 88 104 0.60 131 0.57 0.92 1.03 1.56 0.99
14 Apr5 95 0.84 1.00 141 1.02 0.96 1.04 121 1.19
15 12 102 1.18 1.40 1.39 1.07 1.05 111 1.10 143
16 19 109 143 1.00 164 1.46 1.29 1.28 1.08 177
17 26 116 161 1.40 1.68 1.56 1.38 1.35 1.98 1.73
18 May 3 123 1.66 1.40 212 1.70 151 151 2.04 1.45
19 10 130 153 151 0.80 2.10 1.75 1.88 1.59 181 1.06
20 17 137 2.05 1.67 1.70 2.33 1.86 2.04 1.96 2.73 112
21 24 144 2.07 1.75 1.70 2.09 2.20 1.95 2.06 2.32 157
22 31 151 2.26 1.69 1.60 2.58 2.19 2.30 2.16 2.72 2.22
23 Jun 7 158 2.30 243 2.10 2.65 1.95 2.53 247 2.69 2.22
24 14 165 2.05 167 340 2.33 2.36 2.67 2.64 242 174
25 21 172 2.32 2.09 3.10 2.67 243 2.39 251 2.59 131
26 28 179 2.46 2.05 2.60 2.33 243 245 2.46 253 1.88
27 Jul 5 186 254 2.26 2.70 2.79 2.73 247 2.52 3.08 2.36
28 12 193 240 2.28 2.70 257 2.60 242 2.34 2.87 2.37
29 19 200 2.32 2.73 2.70 257 2.83 2.38 2.52 2.98 245
30 26 207 2.37 2.58 3.00 2.08 2.29 248 249 2.66 2.67
31 Aug 2 214 2.38 2.20 2.60 2.17 2.37 2.38 2.08 2.64 2.63
32 9 221 2.36 221 2.50 2.04 217 217 2.25 2.38 231
33 16 228 212 2.04 2.00 2.82 2.03 2.19 2.22 1.92 2.08
34 23 235 1.98 2.38 2.20 2.04 2.33 201 1.76 1.50 2.29
35 30 242 1.87 173 2.30 1.82 1.95 1.92 1.83 2.07 2.38
36 Sep 6 249 172 1.68 1.80 1.63 174 2.00 1.69 2.06 1.89
37 13 256 1.68 171 1.40 1.87 174 1.90 155 143 177
38 20 263 154 1.68 1.60 152 144 153 164 1.16 159
39 27 270 1.45 143 1.50 173 1.69 143 217 1.65 1.45
40 Oct 4 277 131 1.08 1.20 124 171 131 0.80 137 143
41 11 284 0.91 0.93 1.00 1.03 0.91 1.06 0.99 1.01 1.30
42 18 291 0.68 0.69 1.00 0.96 1.02 0.89 0.97 0.86 1.08
43 25 298 0.62 0.59 0.90 0.73 131 0.87 122 1.09 0.97
44 Nov 1 305 0.52 0.65 0.90 0.87 1.09 0.73 0.98 0.84 0.89
45 8 312 0.53 0.50 0.66 0.93 0.52 0.82 0.54 0.72
46 15 319 0.40 0.40 0.35 0.70 0.43 0.81 0.51 0.51
47 22 326 0.36 0.30 0.03 0.34 0.38 0.65 0.50 0.48
48 29 333 0.30 0.50 0.16 0.30 041 0.43 0.47 041
49 Dec 6 340 0.25 0.20 0.06 0.36 0.31 0.33 0.33 0.24
50 13 347 0.19 0.20 0.07 0.14 0.21 0.24 0.27 0.20
Bill 20 354 0.21 0.20 0.12 0.22 0.19 0.21 0.24 0.22
52 27 361 0.21 0.20 0.24 0.25 0.21 0.41 0.27 0.18
Mar-Oct Total 57.96 59.55 64.38 60.60 59.57 59.31 65.23 58.33
Jan-Dec Total 62.32 65.46 68.63 67.14 65.60 67.18 72.61 65.19
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TABLE 9 (continued)

Weekly Class ‘A’ Pan Evaporation at Fresno State/DWR
Agroclimate Station 1969-1991

(inches)

Week Ending Day of 1978 1979 1980 1981 1982 1983 1984 1985 1986
No. Date Year

1 Jan 4 4 0.15 0.11 0.22 0.15 0.29 0.09 0.14 0.13 0.14
2 11 11 0.23 0.34 0.19 0.21 0.27 0.10 0.08 0.18 0.26
3 18 18 0.37 0.35 0.18 0.38 0.20 0.23 0.17 0.20 0.21
4 25 25 0.34 0.14 0.18 0.55 0.24 0.40 0.22 0.14 0.37
5 Feb1 32 0.16 0.35 0.23 0.49 0.36 0.36 0.37 0.18 0.46
6 8 39 0.35 0.38 0.23 0.40 0.40 0.39 0.44 041 0.42
7 15 46 0.27 0.48 0.47 0.41 0.43 0.46 0.44 0.44 0.50
8 22 53 0.42 0.48 0.63 0.60 0.55 0.45 0.49 0.67 0.46
9 Mar 1 60 0.36 0.74 0.69 0.60 0.64 0.54 0.72 0.74 0.55
10 8 67 0.50 0.60 0.63 0.4 0.66 0.64 0.78 0.75 0.58
11 15 74 0.60 0.65 0.68 0.79 0.61 0.73 0.82 0.67 0.54
12 22 81 0.60 0.50 0.87 0.69 0.65 0.59 0.88 0.80 0.78
13 29 88 0.74 0.97 0.92 0.83 0.80 0.63 111 0.96 1.05
14 Apr5 95 0.76 1.10 1.14 1.08 0.84 1.04 1.06 1.22 1.02
15 12 102 0.77 141 1.19 142 0.92 112 112 1.56 1.10
16 19 109 0.88 153 1.48 1.45 1.18 111 1.39 1.43 1.40
17 26 116 0.98 144 113 127 154 114 1.72 2.00 1.65
18 May 3 123 1.37 1.38 1.25 1.89 1.79 1.12 1.63 2.02 1.63
19 10 130 1.46 153 1.62 2.24 181 1.50 2.01 194 174
20 17 137 1.85 2.04 157 2.08 1.80 1.92 2.20 1.93 2.26
21 24 144 2.26 211 213 1.86 2.03 221 245 2.04 2.30
22 31 151 2.27 2.25 1.99 2.19 2.13 212 2.30 2.26 2.31
23 Jun7 158 2.16 2.34 221 2.93 211 2.15 2.17 1.36 243
24 14 165 2.17 211 2.32 3.37 2.18 2.36 221 2.16 243
25 21 172 2.14 247 2.46 281 2.28 2.46 2.38 2.60 2.60
26 28 179 2.16 255 2.63 2.89 2.03 253 245 2.77 2.50
27 Jul 5 186 2.27 2.56 2.25 2.75 1.96 244 248 2.62 2.59
28 12 193 2.26 241 2.37 2.83 2.38 2.55 2.60 2.63 2.67
29 19 200 2.37 242 2.35 2.72 2.53 2.39 2.18 193 2.49
30 26 207 221 2.01 2.58 243 253 2.18 2.60 2.83 2.08
31 Aug 2 214 2.39 2.49 2.49 241 2.56 2.37 2.73 2.27 2.35
32 9 221 2.24 2.35 2.36 2.17 2.28 2.34 2.37 242 2.67
33 16 228 221 2.06 2.39 211 1.95 2.02 2.37 2.27 242
34 23 235 213 2.06 1.99 2.18 2.01 171 2.31 1.88 2.04
35 30 242 2.05 2.08 1.92 211 213 1.63 2.25 2.23 2.34
36 Sep 6 249 1.55 1.96 1.89 2.10 2.03 1.68 1.88 1.93 2.01
37 13 256 1.28 197 191 1.67 177 1.78 194 124 1.87
38 20 263 154 1.68 154 1.86 1.38 1.64 1.89 151 155
39 27 270 1.40 133 1.39 1.78 111 1.16 147 1.65 1.20
40 Oct 4 277 1.29 1.32 1.29 1.22 1.02 0.91 1.33 1.35 1.10
41 11 284 112 121 1.25 0.97 1.07 1.04 1.19 111 1.15
42 18 291 1.06 1.04 0.94 1.09 0.89 0.99 0.89 111 1.06
43 25 298 0.89 0.86 0.67 0.60 0.72 0.89 0.81 0.92 0.78
44 Nov 1 305 0.79 0.85 0.81 0.77 0.79 0.73 0.78 0.74 1.00
45 8 312 0.69 0.60 0.89 0.61 0.50 0.57 0.90 0.65 0.89
46 15 319 0.40 0.72 0.72 0.50 0.44 0.50 0.82 0.53 0.70
47 22 326 0.47 0.55 0.58 0.44 0.26 0.37 041 0.38 0.44
438 29 333 0.35 0.53 041 0.33 0.31 0.30 0.32 0.22 0.10
49 Dec 6 340 0.36 0.53 0.47 0.17 0.31 0.60 0.27 0.26 0.29
50 13 347 0.27 0.33 0.33 0.17 0.20 0.33 0.42 0.22 0.16
51 20 354 0.19 0.53 0.26 0.28 0.32 0.19 0.35 0.17 0.24
52 27 361 0.14 0.26 0.15 0.31 0.32 0.15 0.16 0.09 0.22
Mar-Oct Total 54,72 59.64 58.61 64.10 56.46 55.82 62.75 61.09 61.69
Jan-Dec Total 60.24 67.06 65.44 70.69 62.47 61.85 69.47 66.71 68.10
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TABLE 9 (continued)

Weekly Class ‘A’ Pan Evaporation at Fresno State/DWR
Agroclimate Station 1969-1991

(inches)
Week Ending | Day of 1987 1988 1989 1990 1991 |Average| Std. Std.
No. Date Year Dev. Error
1 Jan 4 4 0.22 0.28 0.17 0.32 0.16 0.20 0.09 0.02
2 1 11 0.27 0.25 0.22 0.38 0.22 0.22 0.08 0.02
8 18 18 0.19 0.33 0.23 0.36 0.25 0.24 0.09 0.02
4 25 25 0.35 0.36 0.30 0.31 0.59 0.31 0.12 0.03
5 Feb 1 32 0.42 0.45 0.37 0.40 0.38 0.35 0.10 0.02
6 8 39 0.48 0.51 0.32 0.60 0.62 0.39 0.15 0.03
7 15 46 0.68 0.65 0.21 0.75 0.60 0.48 0.13 0.03
8 22 53 0.62 0.75 0.47 0.52 0.95 0.56 0.13 0.03
9 Mar 1 60 0.69 0.72 0.64 0.62 0.90 0.66 0.15 0.03
10 8 67 0.69 0.83 0.54 0.71 0.75 0.67 0.12 0.03
11 15 74 0.76 1.01 0.89 0.73 0.94 0.76 0.14 0.03
12 22 81 0.81 117 0.95 1.04 0.81 0.85 0.22 0.05
13 29 88 0.87 134 0.91 1.20 0.92 0.97 0.24 0.05
14 Apr5 95 1.28 151 1.25 1.08 112 1.10 0.17 0.04
15 12 102 1.37 133 150 1.28 1.83 1.26 0.23 0.05
16 19 109 1.65 0.95 145 1.22 151 1.34 0.23 0.05
17 26 116 1.87 0.90 1.47 1.40 154 1.49 0.29 0.06
18 May 3 123 1.92 1.34 1.65 159 1.73 1.62 0.26 0.06
19 10 130 221 1.48 1.60 154 1.89 1.68 0.33 0.07
20 17 137 231 1.60 245 1.84 171 1.96 0.33 0.07
21 24 144 1.82 2.02 224 1.87 1.68 2.03 0.22 0.05
22 31 151 211 213 2.24 155 247 2.18 0.27 0.06
23 Jun7 158 2.28 204 218 234 222 227 0.30 0.06
24 14 165 2.05 212 248 248 242 2.35 0.40 0.08
25 21 172 2.60 2.06 293 207 2.30 242 0.35 0.07
26 28 179 2.73 2.25 257 245 2.22 243 0.24 0.05
27 Jul 5 186 2.39 2.80 222 2.46 2.03 249 0.25 0.05
28 12 193 257 2.56 2.26 2.38 2.18 2.49 0.18 0.04
29 19 200 243 2.38 2.16 3.16 297 252 0.28 0.06
30 26 207 2.29 2.60 1.84 2.56 1.96 241 0.28 0.06
31 Aug 2 214 257 242 2.82 241 218 243 0.18 0.04
32 9 221 2.39 2.31 2.59 2.46 1.88 2.31 0.17 0.04
33 16 228 2.25 217 247 2.09 215 219 0.20 0.04
34 23 235 1.98 2.00 2.10 2.08 2.09 2.05 0.20 0.04
35 30 242 192 204 1.88 143 1.97 1.99 0.22 0.05
36 Sep 6 249 1.75 1.88 1.89 1.36 257 1.86 0.23 0.05
37 13 256 1.69 1.66 171 233 1.79 1.72 0.23 0.05
38 20 263 1.56 1.60 111 1.38 1.56 154 0.17 0.04
39 27 270 164 1.49 1.04 1.46 1.60 1.49 0.24 0.05
40 Oct 4 277 1.66 1.38 1.49 1.28 1.32 1.28 0.20 0.04
41 11 284 1.26 124 1.32 1.62 1.27 113 0.16 0.03
42 18 291 0.99 0.99 1.20 1.27 112 0.99 0.14 0.03
43 25 298 0.86 0.87 115 0.94 1.18 0.89 0.19 0.04
44 Nov 1 305 0.71 0.94 0.78 0.90 0.67 0.81 0.12 0.02
45 8 312 0.50 0.89 0.49 0.87 0.69 0.68 0.15 0.03
46 15 319 0.51 0.75 0.48 0.25 0.58 0.55 0.15 0.03
47 22 326 0.49 0.51 0.51 0.82 0.52 0.44 0.15 0.03
48 29 333 0.36 0.37 0.48 0.64 0.61 0.38 0.13 0.03
49 Dec 6 340 0.36 0.26 0.38 0.26 0.44 0.32 0.12 0.03
50 13 347 0.28 0.30 0.29 0.77 0.28 0.27 0.13 0.03
51 20 34 0.24 0.38 0.21 0.24 0.18 0.24 0.09 0.02
52 27 361 0.25 0.22 0.19 0.18 0.35 0.23 0.07 0.01
Mar-Oct Total 62.24 5941 61.33 59.96 60.55 59.96 2.67 0.58
Jan-Dec Total 69.15 67.39 67.29 68.25 68.87 66.48 295 0.64
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Monthly Evaporation — Inches/Day

FIGURE 11

Average Observed Monthly Evaporation!
Fresno State/DWR & Bakersfield Area? 18 Years of Data
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FIGURE 12

Relationship Between Monthly Evaporation at Agroclimate Stations
Near Bakersfield and Fresno State/DWR 1968-1991
(average monthly evaporation)

12

—
o~ o oo o

Average Monthly Evaporation — Fresno State/DWR — Inches

0 2 4 6 8
Monthly Evaporation — Near Bakersfield — Inches

PAN EVAPORATION

10

42 Agroclimate Monitoring In San Joaquin Valley



Average Evaporation — Fresno State/DWR — Inches/Week

FIGURE 13

Relationship Between Weekly Evaporation at Agroclimate Stations
Near Bakersfield and at Fresno State/DWR 1969-1991
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FIGURE 14

Class ‘A’ Pan Evaporation at Fresno State/DWR Agroclimate Station

inches/week — 1969-1991
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Cont i nued frompage 37

The | i near rel ati onshi p bet ween
nmont hl y evapor ati on nmeasur ed at
Fresno State/ DWR and at agroclimate
stations near Bakersfieldis shown
on Figure 12. Figure 13 shows t hat
sane | inear rel ationship for weekly
periods. The 1969 t o 1991 aver age
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evaporation for weekl y peri ods at
Fresno State/ DARi s shown on Fi gure
14. ekl y evaporation i ncr eased
uniformy fromMarch 8 t o June 14
(weeks 10 to 24) and decreased

uni form y bet ween August 2 and
Novenber 15 (weeks 31 to 46).




TABLE 10

Normalized Monthly Pan Evaporation Rates for Several Stations

in the San Joaquin Valley1

(inches)

= @ 1 i n

d ; :

: 2 - 2 B g

2 Nu 8 3

A 2 Sa 2 @ =
Jan 091 | 142 | 102 |131 | 115 |128 | 110 | 107 | 135 | 091 | 115 | 017 | 0.05
Feb 165 | 213 | 1.87 {200 | 223 [204 | 241 | 189 | 229 | 159 | 201 (025 | 0.08
Mar 322 | 391 | 376 |388 | 367 | 364 | 365 348 | 429 | 304 | 365 |034 | 011
Apr 527 | 697 | 557 (538 | 629 | 624 | 558 |574 |58l | 476 | 576 | 059 | 0.19
May 792 | 951 (835 838 | 809 819 | 801 (828 |853 | 7.41 | 827 |05 | 016
Jun 901 | 1049 | 911 | 920 | 944 (1002 | 898 [915 | 984 | 882 | 941 |051 | 0.16
dul 1097 | 970 | 951 | 918 | 999 |1094 | 1005 | 962 (1029 | 957 [ 998 |057 | 0.18
Aug | 967 | 744 | 895 |818 | 873 |905 | 936 | 855 | 859 | 814 | 867 (061 | 0.19
Sep 684 | 613 | 668 644 | 685 662 | 706 654 | 676 | 617 | 661 |0.28 | 0.09
Oct 498 | 479 | 487 |431 | 519 | 467 | 550 | 466 | 569 | 416 | 488 |046 | 0.15
Nov 190 | 211 | 205 [ 183 | 235 [230 | 210 | 203 | 243 | 177 | 209 [021 | 007
Dec 129 | 132 | 085 [1.02 | 113 | 123 | 087 | 089 | 121 | 076 | 1.06 [0.19 | 0.06
Mar-Oct| 57.83 | 58.94 | 56.80 |54.95 | 58.25 |59.37 | 58.19 |56.02 |59.80 | 52.07 |57.23 |2.24 | 0.71
Jan-Dec | 63.63 | 6592 |6259 |61.11 | 65.11 |66.22 | 64.67 |61.90 |67.08 | 57.10 |6353 | 2.83 | 0.90

*Evaporation from Class ' A’ panslocated in irrigated pastures. Short-term measured evaporation
rates extrapolated to average for 1958-1991 using evaporation measured near Bakersfield as basis.

EVAPORATION AT

OUTLYING STATIONS

Pan evapor ati on was neasur ed at the
10 outl yi ng agrocl i mate stati ons
listedin Table 10. They were
operated for the tinme periods shown
inTable 1. To accurately conpare
evapor ati on measured at the vari ous
stations, the measured evaporati on
at each station was extrapol ated to
the sane | ong-termperiod, 1958 to
1991. Thi s extrapol ati on was based
on the evaporation record for
stations near Bakersfield.

Esti mat ed | ong-ter mevaporati on
for each outlying stationis
presented i n Tabl e 10. Average
nont hl y evaporation for the outlying
agrocl i mate stations and for
stations near Bakersfieldis shown
on Figure 15. The linear rel ati onship
bet ween aver age nont hl y evapor ati on
at the outlying stations and
neasured at the stations near

Baker sfiel dis shown on Fi gure 16.

Cont i nued on page 50
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FIGURE 15

Average Evaporation from Class ‘A’ Pans Located Near Bakersfield and Average for Ten
Agroclimate Stations in the San Joaquin Valley — 1958-1991
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Average Monthly Evaporation Outling Stations—Inches

FIGURE 16

Relationship Between Measured Evaporation at Bakersfield and the
Average Estimated Long-Term Evaporation for Ten Outlying Agroclimate Stations
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FIGURE 17
Relationship Between Weekly Maximum Air Temp and Weekly Maximum
Pan Water Temperature — Wasco 8SW — 1975-1981
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FIGURE 18

Relationship Between Weekly Minimum Air Temperature and Weekly
Minimum Pan Water Temperature — Wasco 8SW — 1975-1981
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ont i nued frompage 45

EVAPORATION PAN WATER
TEMPERATURE

Wt er tenperature was neasured in
each evaporation pan. A‘U tube

(Si xe’s) nmaxi mund m ni num

t her nonet er was suspended about 3

i nches bel owt he pan wat er surface.
The t her noret er s wer e read and r eset
each tine the stati on was servi ced.

Maxi mumd m ni nrumpan wat er

t enper at ures were conpared to
simlar air tenperatures for one
station (Wasco 8-SW) There were
weekl y data f or seven years (1975
to 1981) at this |ocation (325 weeks

of data). Maxi mumwat er tenperat ures
i n the pan were about 2 degrees

hi gher t han naxi mumai r tenper at ur es.
This cl ose rel ati onshi p i s shown on
Fi gure 17.

ekl y m ni numpan wat er t enper at ur es
were highly correlated to m ni mum
air tenperatures but consistently
ran sonme 100F hi gher. The rel ati onship
bet ween ni ni numpan wat er t enper at ur es
and m ni numai r tenperatures i s shown
on Fi gure 18.

ANALY SISOF DATA

In conclusion, analysis of pan evaporation data indicates little year-to-year

variation at the same location and little variation between locations for the

sametime period.

ESTIMATED HISTORIC
EVAPORATION

Many hydr ol ogi ¢ anal yses i ncl ude
consunpti ve use estinates for
peri ods begi nning in the 1920s.
There is a paucity of reliable
nmeasur ed evapor ati on dat a on whi ch
t 0 base esti mates of crop consunp-
tive use inthe San Joaqui n Val | ey
for the early years. Thereis,
however, a fairly good record of
historic air tenperatures. Thus, a
t enper at ur e- based equati on (t he

PAN EVAPORATION

Bl aney- Ori ddl e equati on) was used to
estinate evaporation for those early
years, 1922 to 1958. This enpiri cal
equation uses air tenperatures “t”
and nont hl y per cent age of possi bl e
daylight hours “p” to estimate a
Mont hl'y
consunptive use i s the product of

consunptive use factor “f.”

the factor “f” and an enpirically
derived coefficient “k.”
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TABLE 11

Average Monthly Air Temperatures for Three U.S. Weather Bureau Dryland Stations
in the Southern San Joaquin Valley 1958-19911

(degrees fahrenheit)

Year Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec |Average
1958 61.3 718 755 82.0 85.1 75.9 70.6 54.8 50.3

1959 50.2 50.4 59.8 67.3 67.0 79.2 85.8 804 738 67.8 55.9 47.7 65.4
1960 47.2 513 59.1 62.2 68.6 82.9 85.2 80.3 76.8 64.3 524 444 64.6
1961 425 533 55.1 63.6 65.9 814 84.6 83.0 734 65.3 525 447 63.8
1962 41.0 49.2 55.0 65.6 66.1 77.1 82.0 80.1 75.3 64.6 55.7 47.8 63.3
1963 42.6 56.9 55.0 574 69.2 74.3 79.2 794 76.3 66.1 54.0 40.8 62.6
1964 44.8 495 53.7 61.2 66.4 75 82.2 815 2.7 69.8 51.0 50.2 63.2
1965 46.6 49.9 56.6 61.3 68.9 72.6 80.9 813 714 67.9 56.8 419 63.0
1966 451 484 57.2 67.2 722 76.9 80.1 833 74.1 65.9 57.1 46.1 645
1967 45.6 48.6 55.8 52.6 69.7 74.8 86.1 86.7 79.3 67.5 59.1 43.8 64.1
1968 45.6 56.7 56.5 63.6 69.2 79.2 84.0 781 754 64.9 54.0 45.0 64.4
1969 47.0 49.7 55.0 61.6 721 75.1 835 832 785 62.4 55.6 48.8 64.4
1970 51.2 54.2 57.2 58.7 717 78.6 855 825 4.7 65.2 56.7 47.0 65.3
1971 45.2 48.0 56.2 59.9 66.1 75.8 84.6 833 75.2 62.1 52.3 44.0 62.7
1972 40.7 531 62.0 62.5 713 78.8 835 80.8 735 64.4 515 425 63.7
1973 46.1 55.0 53.0 63.1 75.1 80.4 82.6 811 74.3 65.2 54.4 47.3 64.8
1974 49.2 50.3 57.7 61.5 71.0 78.7 831 81.6 795 67.3 53.7 442 64.8
1975 43.9 51.6 55.0 57.2 70.8 78.7 814 79.5 79.7 64.3 52.6 45.2 63.3
1976 46.5 53.0 54.9 59.2 729 76.7 83.0 76.5 75.6 67.9 56.6 47.3 64.2
1977 445 541 52.9 65.7 64.7 811 82.8 825 76.3 68.2 56.3 53.6 65.2
1978 51.6 53.0 60.7 60.5 70.6 78.0 83.2 82.1 735 718 53.6 431 65.1
1979 479 50.3 575 62.1 731 79.4 821 79.5 78.6 67.8 55.0 50.0 65.3
1980 50.4 54.7 54.6 62.7 67.6 734 831 80.3 75.0 69.4 55.6 48.0 64.6
1981 50.4 539 56.4 64.6 714 823 838 82.8 78.2 63.1 574 49.2 66.1
1982 445 54.2 55.6 61.7 72.7 75.7 82.6 81.7 744 66.3 51.9 46.3 64.0
1983 443 534 56.4 58.2 69.6 75.9 78.2 82.0 78.7 68.1 55.6 50.2 64.2
1984 47.8 51.7 58.4 58.9 724 7155 84.6 82.1 79.9 61.9 54.2 46.4 64.5
1985 425 51.2 54.2 66.6 68.6 80.4 83.8 78.3 70.7 64.1 514 419 62.8
1986 51.8 54.2 59.6 62.1 70.1 78.0 79.8 822 69.4 64.1 54.3 455 64.3
1987 441 51.0 55.7 67.5 72.3 78.1 76.2 79.5 74.8 70.1 52.2 45.2 63.9
1988 46.1 2.5 57.8 63.0 68.1 74.9 84.8 80.3 752 68.5 534 450 64.1
1989 436 49.6 59.1 67.8 69.5 76.3 82.0 78.6 74.1 65.3 54.2 42,6 63.6
1990 46.1 48.6 58.4 66.9 68.9 76.6 84.1 80.3 75.1 68.3 52.9 412 64.0
1991 46.9 56.1 52.8 60.0 66.4 754 83.7 78.7 79.8 711 55.1 46.2 64.4
Average 46.2 52.0 565 62.2 69.8 774 82.8 811 75.6 66.5 544 46.0 64.2
Std. Dev. 30 25 23 34 25 25 22 21 2.7 2.6 20 30 0.8
Std. Error | 0.5 04 0.4 0.6 04 04 04 0.4 05 04 0.3 0.5 0.1

1 Average of temperature data from Bakersfield, Buttonwillow, and Wasco stations.
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TABLE 12

Calculation of Blaney-Criddle F and K for Estimated Evaporation
in the San Joaquin Valley 1958-1991

Month Average t! p? Calculated f* Ep* k° Adjusted k°
Jan 46.2 7.04 3.25 1.40 0.43 0.45
Feb 52.0 6.88 3.58 2.23 0.62 0.60
Mar 56.5 8.36 4.72 4.02 0.85 0.85
Apr 62.2 8.82 5.49 5.83 1.06 1.05
May 69.8 9.77 6.82 8.26 121 120
Jun 774 9.76 7.55 9.48 1.26 125
Jul 82.8 9.94 8.23 9.72 118 120
Aug 811 9.38 7.61 8.56 112 1.10
Sep 75.6 8.36 6.32 6.40 101 1.00
Oct 66.5 7.88 5.24 441 0.84 0.85
Nov 544 6.97 3.79 2.18 0.58 0.60
Dec 46.0 6.84 3.15 124 0.39 0.40
Mar-Oct 715 9.03 6.50 56.68 1.07 1.06
Jan-Dec 64.2 8.33 5.48 63.73 0.88 0.88

1 Average air temperature for three USWB locations (Bakersfield airport, Buttonwillow, and Wasco)
for 1958-1991 (Table 11).

2 p = percent possible daylight hours for latitude 35 degrees north, Table 16, Soil Conservation Service
Technica Paper 96, August 1950.

3f=(tx p) =+ 100.

4 Average measured evaporation, 1958-1991 (Table 6).

5 k = monthly Ep—-f.

6 Calculated k rounded to 0.05.

THE BLANEY-CRIDDLE EQUATION
FOR ESTIMATING MONTHLY CROP CONSUMPTIVE USE IS:

u=Kkxf
nont hl'y consunpti ve use (i n this case pan evapor ati on)
enpirically derived coefficient

consunptive use factor — (t Xp = 100)

nmean ai r tenperature — (maxi num+ mni nun) -+ 2

per cent age of possi bl e dayl i ght hours (Percent age possi bl e dayl i ght hours
varieswith latitude and i s anindex of i nconi ng sol ar radi ation.)

For this study, the Bl aney- Qi ddl e equati on was used to estinate historic
pan evapor at i on.
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TABLE 13

Estimating Pan Evaporation in the San Joaquin Valley 1958-1991

(example for year 1922)
Month t! p? S k* Estimated Ep°
Jan 426 7.04 3.00 045 135
Feb 51.7 6.88 356 0.60 213
Mar 52.6 8.36 4.40 0.85 374
Apr 57.4 8.82 5.06 105 5.32
May 69.6 9.77 6.80 1.20 8.16
Jun 767 9.76 7.49 125 9.36
ul 84.6 9.94 8.41 120 10.09
Aug 782 9.38 7.34 110 8.07
Sep 77.8 8.36 6.50 1.00 6.50
Oct 63.6 7.88 5.01 0.85 4.26
Nov 50.7 6.97 353 0.60 212
Dec 51.2 6.84 350 0.40 1.40
Mar-Oct 701 9.03 6.38 1.06 55.50
Jan-Dec 63.1 833 5.38 0.88 62.50

* Average air temperature for three USWB locations for 1922.

2 p = percent possible daylight hours for Lat 35 degrees N from Table 16.

3 Calculated consumptive use factor, (t x p) -+ 100
4 Monthly coefficient for evaporation from pasture pan.

5 Estimated evaporation from Class ‘A’ pan located in irrigated pasturein inches.

Mont hl'y k' s wer e devel oped from
the 1958 t 0 1991 pan evaporati on
neasur ed at agroclinate stations
near Bakersfield (Table 6). Air

t enper at ur es used wer e t he aver age
of those neasured by USWB at three
dryl and stations: Bakersfield,
Buttonwi | | ow, and Wasco (Tabl e 11).
It isinportant that tenperatures

fromdryl and | ocati ons be used in
devel opi ng the nonthly k' s to assure
they are conpatiblew ththe historic
t enper at ur es neasur ed at dryl and
sites. The effect of station

envi ronment on nmeasured air
tenperature is discussedinthe
section on air tenperatures in
this report.
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TABLE 14

Average Monthly Air Tenperatures for Three U.S. Weather Bureau Stations
in the Southern San Joaquin Valley 1922-19581

(degrees fahrenheit)

Year Jan Feb | Mar Apr May Jun Jul Aug Sep Oct Nov Dec |Average
1922 42.6 51.7 | 52.6 574 69.6 76.7 84.6 78.2 77.8 63.6 50.7 51.2 63.1
1923 46.2 50.6 | 57.2 60.2 68.2 69.7 80.2 79.2 76.0 63.2 56.8 45.3 62.7
1924 47.2 56.7 | 544 61.8 73.6 78.2 82.2 80.2 75.6 61.9 55.1 46.8 64.5
1925 48.3 56.2 | 58.2 62.2 71.0 78.0 85.0 80.4 711 64.0 55.2 48.3 64.8
1926 44.2 56.1 | 625 679 | 712 81.8 84.2 80.8 716 66.6 61.0 46.6 | 66.2
1927 49.6 530 | 541 61.5 67.8 76.6 83.8 80.0 69.4 66.6 54.6 484 63.8
1928 46.4 54.0 | 60.8 631 | 732 76.8 83.0 82.2 76.4 64.4 54.0 444 | 649
1929 43.0 474 | 54.6 57.6 70.9 76.1 83.3 82.9 74.4 68.1 54.3 485 634
1930 46.6 55.0 | 57.3 646 | 653 80.2 84.2 81.2 70.7 64.2 54.4 425 | 639
1931 47.6 528 | 57.2 66.1 74.0 75.1 89.5 85.3 734 64.7 51.9 46.8 65.4
1932 43.3 485 | 557 58.9 | 69.0 774 82.1 80.8 774 64.1 57.3 440 | 632
1933 42.1 46.4 | 54.8 60.9 63.3 75.1 87.6 84.1 72.2 715 57.6 49.1 63.7
1934 44.3 524 | 632 680 | 709 73.8 84.2 84.2 77.2 66.7 55.7 475 | 657
1935 46.4 50.1 | 51.3 61.4 69.1 80.6 825 84.1 78.6 63.2 50.1 48.1 63.8
1936 49.9 512 | 57.8 63.7 | 709 77.3 85.7 83.8 77.0 64.1 53.7 449 | 650
1937 39.3 485 | 53.0 57.0 69.7 76.8 855 824 74.9 67.4 57.3 50.7 63.5
1938 46.9 52,0 | 529 625 | 709 79.7 85.3 82.7 783 65.0 54.3 51.0 | 65.1
1939 48.3 479 | 57.3 66.2 70.6 78.0 835 84.7 76.9 66.0 58.0 51.8 65.8
1940 51.6 548 | 588 63.7 | 730 81.9 81.9 81.0 719 66.9 53.8 538 | 66.1
1941 49.8 535 | 575 59.0 704 72.5 84.4 785 711 61.7 56.2 52.0 63.9
1942 49.2 50.6 | 55.6 604 | 66.2 76.7 84.7 83.0 74.3 67.3 55.6 469 | 64.2
1943 47.4 52.7 | 575 62.0 70.3 2.7 825 794 79.0 67.4 575 50.1 64.9
1944 48.0 49.2 | 556 60.7 | 70.7 725 824 80.2 77.8 67.6 54.3 486 | 64.0
1945 441 51.2 | 52.6 61.8 67.6 77.6 87.8 82.0 78.3 67.8 55.2 55.3 65.1
1946 45.1 495 | 558 640 | 69.0 75.0 835 83.1 76.3 62.0 514 458 | 634
1947 40.6 52.1 | 59.7 65.8 74.8 774 79.8 77.8 77.9 66.2 50.6 454 64.0
1948 50.3 48.7 | 53.7 61.7 66.1 76.4 81.2 77.6 74.8 65.6 52.2 44.6 62.7
1949 39.0 470 | 553 66.1 69.2 785 824 77.8 77.0 63.1 59.1 454 63.3
1950 43.9 529 | 556 64.7 | 70.2 75.6 85.4 81.6 74.4 67.5 58.9 51.8 | 65.2
1951 46.9 514 | 56.2 634 704 77.6 82.3 80.5 77.0 63.9 55.1 45.7 64.2
1952 453 51.0 | 516 620 | 721 71.6 83.7 80.8 76.2 69.1 51.9 473 | 636
1953 49.8 49.2 | 555 61.1 64.0 72.0 84.9 77.8 76.8 63.7 55.3 45.6 63.0
1954 46.8 505 | 54.2 658 | 720 74.1 83.8 76.7 732 64.7 52.8 447 | 633
1955 43.0 48.2 | 555 57.7 68.4 75.0 78.8 82.6 76.2 66.5 52.0 50.6 62.9
1956 49.6 46.0 | 56.0 613 | 694 76.8 817 77.8 76.0 62.9 5815) 444 | 630
1957 42.8 542 | 574 63.0 67.5 80.1 82.6 79.0 76.0 63.7 531 46.1 63.8
1958 46.6 555 | 583

Average 46.0 51.3 | 56.0 624 69.7 76.4 83.6 81.0 754 65.4 54.7 47.8 64.1
Std. Dev. 31 2.8 2.7 2.9 2.6 29 2.2 2.3 25 2.2 2.6 3.0 10
Std. Error | 05 0.5 0.5 0.5 04 0.5 0.4 04 04 04 04 0.5 0.2

1 Average of temperature datafrom Bakersfield station 1922-1958,
Buttonwillow station 1948-1958, and \Wasco station 1929-1958.
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TABLE 15

Estimated Historic Class ‘A’ Pan Evaporation for Agroclimate Stations

in the San Joaquin Valley 1922-1958!

(inches)

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

Total Total
1922 135 213 | 374 | 532 | 816 | 936 | 10.09 | 807 | 650 | 4.26 212 | 140 55.50 62.50
1923 1.46 209 | 406 | 558 | 800 | 850 | 957 | 817 | 6.35 | 423 238 | 124 54.46 61.63
1924 150 234 | 387 | 572 | 863 | 954 | 980 | 828 | 6.32 | 415 235 | 1.28 56.31 63.78
1925 153 232 | 414 | 576 | 832 | 952 | 1014 | 830 | 594 | 429 235 | 1.32 56.41 63.93
1926 1.40 232 | 444 | 629 | 835 | 998 | 1004 | 834 | 599 | 446 255 | 1.27 57.89 65.43
1927 157 219 | 384 | 570 | 795 | 935 | 1000 | 825 | 580 | 4.46 228 | 1.32 55.35 62.71
1928 1.47 223 | 432 | 584 | 858 | 937 | 990 | 848 | 6.39 | 431 226 | 121 57.19 64.36
1929 1.36 19 | 388 | 533 | 831 | 928 | 994 | 855 | 622 | 456 227 | 133 56.07 62.99
1930 1.48 227 | 407 | 598 | 766 | 9.78 | 10.04 | 838 | 591 | 4.30 228 | 116 56.12 63.31
1931 151 218 | 406 | 612 | 868 | 916 | 1068 | 880 | 6.14 | 433 217 | 1.28 57.97 65.11
1932 1.37 200 | 403 | 545 | 809 | 944 | 979 | 834 | 647 | 429 240 | 1.20 55.90 62.87
1933 1.33 192 | 389 | 564 | 742 | 916 | 1045 | 868 | 6.04 | 479 241 | 1.34 56.07 63.07
1934 1.40 216 | 449 | 630 | 831 | 900 | 10.04 | 869 | 645 | 447 237 | 1.30 57.75 64.98
1935 147 207 | 365 | 569 | 810 | 983 | 984 | 868 | 657 | 423 210 | 1.32 56.59 63.55
1936 158 211 | 411 | 590 | 831 | 943 | 1022 | 865 | 6.44 | 429 225 | 128 57.35 64.52
1937 125 200 | 377 | 528 | 817 | 937 | 1020 | 850 | 6.26 | 451 240 | 1.39 56.06 63.10
1938 1.49 215 | 376 | 579 | 831 | 9.72 | 10.17 | 853 | 655 | 4.35 227 | 140 57.18 64.49
1939 153 198 | 407 | 613 | 828 | 952 | 996 | 874 | 643 | 442 243 | 142 57.55 64.91
1940 1.63 226 | 418 | 590 | 856 | 999 | 9.77 | 836 | 6.01 | 448 225 | 147 57.25 64.86
1941 158 221 | 409 | 546 | 825 | 884 | 1007 | 810 | 594 | 413 235 | 142 54.88 62.44
1942 1.56 209 | 402 | 559 | 7.76 | 936 | 1010 | 856 | 6.21 | 451 233 | 1.28 56.11 63.37
1943 150 218 | 409 | 574 | 824 | 887 | 984 | 819 | 660 | 451 240 | 137 56.08 63.53
1944 152 203 | 395 | 562 | 829 | 884 | 983 | 828 | 650 | 4.53 227 | 133 55.84 62.99
1945 1.40 211 | 374 | 572 | 793 | 947 | 1047 | 846 | 655 | 454 235 | 151 56.88 64.25
1946 143 204 | 397 | 593 | 809 | 915 | 996 | 857 | 638 | 4.15 215 | 1.25 56.20 63.07
1947 129 215 | 424 | 609 | 877 | 944 | 952 | 803 | 651 | 443 212 | 124 57.03 63.83
1948 159 201 | 382 | 571 | 775 | 956 | 969 | 801 | 625 | 4.39 218 | 1.22 55.18 62.18
1949 124 194 | 400 | 612 | 811 | 958 | 983 | 803 | 644 | 423 247 | 1.24 56.34 63.23
1950 1.39 218 | 395 | 599 | 823 | 922 | 1019 | 842 | 6.22 | 452 246 | 142 56.74 64.19
1951 1.49 212 | 399 | 587 | 825 | 947 | 982 | 831 | 644 | 428 230 | 1.25 56.43 63.59
1952 144 211 | 367 | 574 | 845 | 874 | 998 | 834 | 6.37 | 463 217 | 1.29 55.92 62.93
1953 158 203 | 401 | 566 | 750 | 878 | 1013 | 803 | 642 | 427 235 | 125 54.80 62.01
1954 1.48 208 | 385 | 609 | 844 | 904 | 1000 | 791 | 6.12 | 433 221 | 122 55.78 62.77
1955 1.36 199 | 394 | 534 | 802 | 915 | 940 | 852 | 6.37 | 445 217 | 138 55.19 62.09
1956 157 190 | 398 | 568 | 814 | 937 | 975 | 803 | 6.35 | 421 224 | 121 55.51 62.43
1957 1.36 224 | 408 | 583 | 791 | 977 | 985 | 815 | 6.35 | 427 222 | 126 56.21 63.29
1958 1.48 229 | 377
Average | 1.46 212 | 399 | 578 | 818 | 933 | 997 | 835 | 6.30 | 438 230 | 131 56.28 63.45
Std. Dev. | 0.10 012 | 019 | 027 | 031 | 035 | 026 | 024 | 0.21 | 0.15 0.11 | 0.08 0.88 0.96
Std. Error| 0.02 002 | 003 | 004 | 005 | 0.06 | 004 | 004 | 004 | 0.02 0.02 | 0.01 0.15 0.16
! Estimates cal culated from temperature data using Blaney-Criddle equation.
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