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Potapbiat Bvspotranspiration as measured at yalegggkiﬂai;pqa OTV_SusE
the pericd hugust 1052 Lo Fabrusry 1&0? and a eomparison with yalues

as_ocomouted by the Penwan Formais
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SUMMARY 5

Ubzervations af potential ﬂvapotranspirptinn for a grass covered
surface at Valentis Obasrwanovy are available sincs August 1952, Monthly,
seascrnal snd anousl waiuves for the pcflUG are comparsd witn the values
a3 computed ny the Penman formuls, I3 is found +nat dzta for most monthe

support the hypothesis that thers *% no difference betwesn the mean monthly

values of potentisl evapotranspirstion as maasured and a3 valowiated by
the Penmsn formuisa., However, the data for the seasone spring and summer
snd for the years, Indicate there is a real difference belween the mean
values as measured snd as compubed by the Penman method. There is found

to bes no corrslation between the mezsured sand Fenman waluss in the monihs
Jamuary to April inclusive, August snd Decesber, The renge of wvariation

of the Penman wvalues is sigrificantliy lower than for the measured valuss

in a mumber of menths and in most seasons,

If the "actualim amounts of e

messured values incressed by 5% of rainfail, then thsre iz & desresse in
the nurbsr of moptha supporting the hypothssis that there is no differsnce
batween the mesn monthly amount of svapotranspiration snd the Penmsn value.
Data for the seasons spring, swiumm and winber and anpual waluss indicabe
there 18 a real difference belyean the Yacbual® mean waluss and tk oee given
by the Penman formala. Agsin thers iz no correlaticn betwesn "actual® and
Penmar values In the months Januvary o April inclusive, August and December,
Ihe rangs cf wvaristion of the Penmsyn velues is szgm_-lﬂanfly Towsr then for
the Mactual® values in many moonths and in the sessons Aubwm and Winter.

evapobranspiration asre taken to bs the
sintal

Thers 18 1o correletion between rainfzll and the difference beiween
meggured values and those computed by ths Penman formula,

SNTEODUCT 10N

An instailebion censisting of four sunken tanks for messuring potential
gvapotravepliration has been in vwse at Valentia Observatery since mid.July
1552, The bﬁﬁhv, ss deseribsd by Guerrind [1), ars seb oub in the form of
a uquaﬁ ¢ Ghe diasgoenal &1 stance bebtween the centrss of pairs of tanks beling
36 £k, and the run off from each hank is sollascted iv 2 conteiner in a
aentral Qlu“ The ‘ur?acc of fthe soil in the tanks iz covered with grass
similar to thad of iths wnr“udndlpg ground and is ab the same level as toe
surreunding ground., The 2 tanks project 2 inches zbove ground
level o prevent ingress ol e watsr from the uuPTWUBdJPg arss., A
raingsuge uJuuauwn noirb ig wug o maasure ths ﬂa n 1allang on the tanks
snd when theres g i wuffnaie 2 tdnhs molst, a
messured guantity of water aes of the soll Lu the
tanks, The rainfall ﬂvd the clating through sash fank
iz peamaved osch day &b LEOU B GMP and the reinfell plus zdded water, L any
. : o

. . T
miznis ranoft iz deker asg the Piration,

,...

Dats ag availabls up to July 1956 were anslysed by ;uer*'nmﬁh Jwho
Anvyestigated varicus msthods of estimsting potential evapoebranspicaticn end
feund that the Peoman formaia [ 9] s the best iU to the Vaﬁent;a

observations. Tn the grmwﬂn+ raper the more axisnsive dalz now availatie

s uged Lo provide a cocopariscon with wonthly seasonsl snd annual values
caioulaled by the Pemman forwmula. Detells of some of the songhants used in
the Feomanb compubtation ars alac given,
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POTENTTAL, FYAPOIRANSPIRATION MEASURED AT VALENTIA OBSERVATORY

Monthiy, seasonal snd annwval walues of potential evapotranspirstion
measured at Valentia Ubservatcry wp to February 1942 ars given In Tabls 1,
Theass values ars the meang of the observations for the four tanks comprising
the evapotranspiromster, excsph when one or more tanks may have besn oul of
order, in wkich case the veluss given are means of the waluves for the
remsining tanks, There were & few occasicons whers all teanus were out of order
for soms day~ In each of {these cases the wslue for the month hes been
obtained by mslking e proporbionsgl eorrection on the basis of number of days
lost. Drlg¢na¢ measurensnts are to 0.1 mm, but they have been rounded e
whole mm. owing %o the variability in values between the different tanks, A
number of the walues in Table 1 differ slightly from those given in [2] and
arise mainly as a result of a re-scrutiny of the original daily waluss.

Owing teo the time lag in psraclation, the difference betwsen rainfail
and run-off in a psricd sz short as a day can often be negative. The
vaqUEnry with 'niﬁh this hsppens diminishes with increase in psriced considersd
and for pericds of one monih, only one case arises, In that wmonth, December,
1354, the amounts recorded by all tanks were negative. There were five mouths
whan the mentnly evapobranspiraticn measurasd by one tank was negebive, four
months when the valuss by two tanks were negative but only one when three
luﬂ_ﬁ or four tanks gave negative tolals, These results undsrline the

increaszed variability thsi wey avise if only one tank is used,

!

From & study of the daily wvaives of rainfsll and runeff for December, 1354,
the largs negative value of evapotranspiration could not be wholly accounted
for by percclation time lazg, Howewer, the amount of rain faliing on the surface
of the tanks could be greater then the amount recordsd by the associated rain-
gaupén The results of a comparisor between the cabch of raingauges ast a*
fferent heignte above ground are given in "British Rainfall® for 1868, jg
nd the cqtmh at height of 2 inchss above ground levsl is glven as J% gredtsr
L foot, which is the height of the rim of the stendard gauga uged
5% 1 3 v B gaugs with vim
B mors rain than that soilected
shght of
i faw

[
=]

i !'"--:f“"! fD fit»

s 2 sunRd
ars g;vvn in Tabla
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eq = Mmean vapour pressure of the air.

u;, = average wind speed in milesfday at 2m above ground.

Converting equetion {1) to be appropriate for use with vapowr prassure
measured in millibars cnd mean daily wind speed in knots; as available for
gtations in Ireland, and taking mean wind speed at a height of 2 m as 0.78 of

that at 10m, we have ‘
Eo = (AH+ 0.36Eg) [/ (A + 0.36)

o By = {E+Za036AY [ {1+ (0.36/4)]

For the determination of R, values of total dsily solar radiation st the

top of the apmosphere as given for particular dates cnd latitudes in Table 132
of the Smithsonian Tables {6] were plotted and monthly mean wvalunes for different
latitudes determined graphically. A diagram was then drawn Lo give monihly wmean
values for any latitude in the range 40° to 65°. As this diagram may be of
general interest it is ghown in Figure 1. Values of 0v36ﬁa were alsc calculated,
from values of ssturation vapour pressure over water at different femperatures
in [6], for the range of temperature from 32°F to 80°F aad are given in Table 3.

Penman [3] suggests that values of potential evspotranspiration Er may be
taken as 0.6 E., for the months November to February, 0.7 E5 for March, Aprii,
Septenber and Sctober, 0.8 E, for May to October and 0.75 Eo for the year as =&
whole. Monthly, seasonal and annual values of Er on this basis are given in
Table 4. Values in this table are not in exact agreement with those given
previously by Guerrini {2]. All values used in this paper were obtained and
checked by desk calculation machines. It is understond that the values in (2]
. were obtained by means of a slide rule.

From Table L4 we see that in each year the sum of the twelve monthly values
of Ep was greater than the calculated annual value. The ratio of the sum of
the twelve monthly values to the annual value ranged from 1.08 %o 1.1% sompaze

with ratios of 1.0 to 1.21 found by Penman [3] using long term mean valugs of
meteorological elements. The mean of the ratics, 1.10, is in good sgrespent
with the value 1.1} found by Perman lLoc. cit.

COMPARTSON OF MEASURED AND CO iD MORTHLY POTENTIAL EVAPCTRANSPIRATION -

Tables l end L show thet over the period of yemars considered the wean
monthly potential evapotranspiration as measured was less than that by thg Fepmen
formila in eight monthe of the year and greater in the four remaining months.

The mean differences are aignifieant at the 5% level, in April, May, June and
September. -

Using measured values corrected by the addition of 5% of the rainfall i «.
comparing values as given In Tables 2 and k4, the mean corrected monthly smoov s
are less than the Penman valueg for only five months of the yesr., The mesn
differences are significant at the 5% level; in January, May, June, Septamber
and Novermber.

A feature of the sets of values for most months is the greater variability
of the measured amounts, compared with th: Penman values. Tne standard
deviationz for the different months are as follows:

Measured Penman Meagured Pernwan

values valuesg values values
Jan. 5.9 1.6 July 6.7 11.2
Feb. 8.1 2.2 Aug. 17.1 b7
Mar, 11.5 3.4  Sept. 1.1 3.8
Apr. 10.5 2.3 Oct. 12.5 k.9
May 1.2 7.8 Nov. 10.1 1.8
June 12.7 15.0 Dec. 7.9 1.4

The differences between measured and Pemnman values are significantly largs in
all months except May, June and July.
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When the correction for rainfall is applied to the measured values (Table )
the variability is reduced in € months but increased in the remsining cases:
the actual standard deviations found are as follows:

Measured : ggg§ured
Jan. 7.2 July 16.3
Feb. 8.9 Aug. 16.3
Mar. 10.7 Sept.. 12.0
Apr., 10.6 Oct. 13.%
May 13.7 Kov. 12.2
June 11.8 Dec. 9.1

Agsin the differences between these and the Penman wvalues are significantly
large in all months except May to July.

These comparisons are of course affected by the time lag in percolation cf
water through the soil in the tanks. To reduce this 2ffect consider only those
months in which the rainfall on the last day of the month apnd that on the last
day of the previous month was in each case not more than 5.0 mm. The measursd
values for these months are given in Table 5 and measwured values corrected by
the addition of 5% rainfall in Table §. For these months the mean dif ecences
between measured and Penman values sre now significant, at the 5% level, in Mav
and June only, and the mean differences between measured amcunts plus 5% rainfall
and Penman values, significant at the 5% level, in January, February, June, duly
and September. At the 5% level the standard deviations for the Penman values
were sjignificantly smaller than for the measured values in April, May, August,
September and November and compared with measured values plus 5% rainfall, the
standard deviations of the Penman values were sgignificantly smaller in February,
April, May, Auguet, September and November.

If now we calculate the product moment correlation betwsen the Penman values
and corresponding measured amounts as given in Table 1, 2, 5 and 6 we obta’n 1 .
following series of values

For For For For
Table 1 Table 2 Tabhle 5 Table &
Jan. =-0.3k =0.12 03,70 0.3
Feb. +0.11 +0.13 +0.87 s +0.1h
Mar. -0.51 ~0.42 =0.54 0,27
Apr. +0.4kL +0. 42 0, gy +0.T2 s
May +0.T3 8 +0.7T1 8 +3.87 s +3,89 5
June +0.84 s +0.84 8 +0.84 s +3.00 g
July +0.77 s +0.69 s +0.76 s +0.68 s
Aug. +0.42 +0.36 +0.45 +0.39
Sept. +3.75 s +0.70 8 +0.78 s +.7T6 &
Oct. +0.69 s +0.70 s +0.Th = +0.77 s
Nov. +0.50 +0.5G% s +0.91 s +0.85 &
Dec. +0.05 +0,12 40.52 +5.20

Values indicated by s are significant at the 5% level which in this nage :-
also the 5% point as we assume that any negative value arises only by chance
We gee that the Penman values are correlated with the measured values and wiv.
measured values plus 5% rainfall in the months May to July, September and
October.

The significant value of +0.87 for February under Table 5 is in contrast
with the negative values found for Janusry and March and can be expected to be
8 chance value. The value of +0.72 for April under Table 6, although numerically
significant, is also considered to be of doubtful resl significance. The valu=
of 0.50 for November under Table 1 is very close to the 5% significance level
and it is considered that significance can he assumed for this month. Aceording .,
it is considered that the Penman values are correlated with the mesasured valass
and with measured values plus 5% rainfall in the montas May to July and Sspvember

to November.



Comparative valuss az mezsursd and as computed by the Penman formuls are
shown in Figures Za and 2

Greene | 7 ]feund ra'gk sorrespondence betwsen the rainfall and the
difference betwesn the caloulated and measured potentisl evapohranspiration
over a period of a yearu To test this consider the valuss of the coefficient
of eorrelation betwesn rainfalil and the difference batween Penman =nd measured

values for Valsntia Observatery as given in {a) Table 1 and ib) Table 5; they
are as follows:

{a} o) (a) Y
Jan, ~0.13 +0,68 July w19 ~0,26
Fab, -0 04, -0 4 Aug, +0,33 +Q, 40
Mar., +0°42 0, T4 Sept, {09 +0,28
hpr. ~0,00 +{, 68 Dot -0.13 -0, 58
May +0.14 +0,4% Kow, -0, 58 =077
June +0,453 +0,3% Dec, ~0.48 =0.05

-

Nona of the walues is statisticelly significsnt at the 5% level.
g

Accordingly,these data for Valentia Obserwvatory indicate thers is no
correlation between rainfall and the difference between the potential
evapotranspirebion sz meassured and ag given by the FPenmen formula.

COMPARISON OF MEASURED AND GOMPUTED VALUES OF SEASONAL POTENTIAL
EV APOTRANSDIRAT 10N

From Tables 1 and 4 it is sseen that over the period of ysars considered
the mean seagonal potential svapctirauspiration as measured was greater than
by the Penman formule for.autumn but less for the other seasons. The greabsst
mgan diffserances cocourrsd in spring sod suomer ard botn differsnces are

vatistilcally significant ot the 5% lewsl,

by 8% of the rainfall, itnen

s and of the calowlabed valuss
€ or epring and sumrer bun

ceg in mesns oocur

at the 5% level in the

Considering the measured valus
the differences befwe *amnmmmrﬂ
ars less than when uwalng the s
lzrger in the cass of avtuun g
in aubumn and winter and tos
sase of all sessong owosyut sumper.

e

The standared deviations of the messuwred valuss, measursd
rainfall and of Lthe Penman valuss sre as follows:

waluss plus

G
Ly

Mgasured Monsuraed + 8% Rainfall Yenman
Spriag 7o 7.0 Tol
Suitmer 2.1 25,3 15,1
Autnmn 236 23,9 I
Winver 11.4 15.3 3.1

and Penmen
eph gummar,  For
the standard deviztions ore

nter,

The diiferences betwean sian'wwd daajations af the messurad

7alues are significant at the 3 o in all zesgons exs

the values as measured plus 5% ra‘nfa s
ignificantly differsnt in autumn and wis

..... fre

= betwesn Fenman values and |
% N
ol () messured velues correchad

The correlsticn coafiizi
lues as gilven in Table
N ;

ole 2 are as follows:

{n) i)
Spring +0, 48 .92
Sumer . 54 +Q. 457
Anbumn 3 TG +0n?7

Wirtew +0), 05 +0. 15



Only the values for Autumn are statistically significant at the 5% level.

Comparative values as msasured and as computed by the Penman formula are
shown in Figure 3.

Values of the cosfficient of correlation between rainfall and the
difference between Penman and measured walues of potential evapotranspiraticy are
as follows:- '

Spring +0,44
Summer +0,17
Avtumn +0.10
Winter +0.42

None of these walues is statistically significant i.e. the differences between
potential evapotranspiration as given by the Penman method and that measured
are not correlated with the rainfall in any season of the yesr.

COMPARTSON OF ANNUAL VALUES:

The mean ammual evapotranspiration as measured (471.lmm;} is 8.2% lower
than the Penman wvalusof 513.2 mm: the difference is stabtistieally significant.
1f 5% of rainfall is added to the measured potential evapotranspiration then
the mean annual value becomes 541.7 mm which is 5.6% higher than the Penman
value, Again the difference is statistically significant.

The standard deviation of the annual values of potential evapotranspiration
as measured, is greater than for the Penman values but the difference is not
statistically eignificant. If measured wvalues are increased by 5% of rainfall
the standard deviation of annual walues is decreased a little and again the
difference between it and the standard deviation of the Penman wvalues is not
statistically significant.

The coefficient of carrelation computed from the annual values by the
Penman method and those actually measured is «0.85. Using the Penman values
and measured amounts increased by 3% of rainfall the correlation coefficient
is +0.87. Both values are statistically significant.

Comparative values as measured and as computed by the Penman method are
shown in Figure 3,

The coefficient of correlaticon hetween rainfall and the difference
hetween the potential evapotranspiration by the Penman method and as actually
measursd is +0.42 whish is not gitetistically significent.
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Table 1 Values of potential evapotranspiration {mm, } messured at Valenbtia
Cbservatory. '

19521 1953] 1954| 1955 | 1956 1957 | 1958 | 1959 | 1960 | 1961 | 1962) Msan
Jan, 11 13 5 6 & | 6 5 7 22 2 g.1
Feb, 6 20 26 10 3 - 17 21 28 15 18 16.4,
Mar, 37 37 13 i9 22 41 16 18 A0 FE0
Apr, 52 49 46 53 35 22 32 49 43 o3
May 39 84 65 73 86 63 70 60 73 66.2
June 63 74 48 73 26 60 gg 74, b4 70,0
July oL | 69 |100 | 72 | 55 | 54 | 78 | 66 | 52 708
Ang, 02 60 106 93 6é, é5 482 66 65 63 Tileb
Sept., 62 | 50 4 | 73 1 32 50 56 55 { 35 49 5006
Oct. 23 25 13 32 24 25 3 52 23 23 24.3
Nov, 2 5 A 26 19 8 5 20 27 24 14,0
Dec o 3 5 _'7 9 10 5 .10 19 -&- 2‘:‘ "70‘8
Total Ao | BOO | 530 455 | 444 [ 390 {522 | 456 | 493 4ile L
Spring - [128 | 170 |124 (145 |143 |131 1118 (127 (161 138,6
(Mar-May)
Summer - [ 214 243 21 1209 206 162 | 232 205 179 24061

. (June-Aung)

Antumn 87 80 61 131 75 83 64, 127 25 96é 88,9
(Sept @ "NOVQ )
Winter 20 38 24 25 17 28 36 54 41 40 32,3
(Dec . =Feb, )




Tahle 2 Values of potential evapotranspiration + 5% of monthly rainfall (mm,)

measured st Valentia Obéervato;x

1952 | 1953 | 1954 | 1955 | 1956 | 1957 | 1958 | 1959 | 1960 | 1961 | 1962| Mean
Jan, 14 | 20 |12 | 15| 13 | 13 | 11 | 15 | 35 | 11 | 15.9
Feb., 10 | 29 | 32 | 12 | 1o | 23 | 23 | 35 { 21 | 20 | 21.5
Mar, 39 | 46 | 17 | 27 | 32 | 47T | 24 | 24 | 4 33,0
Apr. 57 { 51 | 50 | 54 | 38 | 25 | 37 | 54 | 50 46,2
May 4, | 88 | 72 | 76 | 90 | 74 | 73 | 64 | g0 7304
Fune 66 | 78 | 53 | 76 | a8 | &7 | o | m | e 73.7
July 101 | 74 |01 | 77T | 62 | 59 | 81 | 75 | 57 76,3
Aug. 95 | 65 (105 | 95 | 72 | 69 | 56 | 69 | 68 | 65 7509
Sept.. 64, { 57 | 51 L 79 | 36 | 58 | 66 | 58 | 43 | 59 57 .1,
Qct. 28 32 23 36 29 32 8 63 28 32 31.1
Nov, 4| 13| 12 | 32 | 25 {11 | 10| 30 | 4& | 29 20,7
Dec, 11 | 11 1| 16 | 18| 11} 18 | 35 | 16 | 25 16.2
Total 509 | 578 | 595 |517 | 514 [ 466 | 595 | 540 | 561 541.7
Spring 140 (185 [139 |157 |160 |146 | 134 (142 | 171 152.7
Summer 232 | 257 |249 |225 |219 |182 |241 |22 |189 223.8
Aotum | 96 | 102 | 86 |147 | 90 | 101 | 84 |151 |112 | 120 108.9
Winter 35 60 45 43 41 47 52 85 72 56 53,6




Table 3 Values of .36/0 Where &

sgturetics vapour presgure ovsr water at

temperature T+0.5 OF minus saturation vapour pressure over water ah

temperature T-0,5 OF, in @b,
Temperature |
°F 0.0 0.1 0.2 0.3 Qod 05 0.6 0.7 0.8 0.9
‘ 32 10490 1,454 1,448 1. 445 1.437 1.432 1.427 1.423 1,419 1.414
g 1409 1.404 1,399 1,394 1,369 1,783 1,378 1,373 1.368 1,364
34 1,359 1.354 10349 1.344 1.340 1.335 1,331 10327 1,322 1,317
35 1,313 1,308 10304 2.300 1.295 1290 1,286 1.281 1,276 1.272
36 1,267 1,263 1.258 L.2%4 1.249 1.245 1,241 1.236 1,232 1,228
37 1.223 1,219 1.21%5 1,201 1,207 1.503 1,198 1,194 1,190 1,187
38 1,183 1,179 1.175 1071 1o166 1,162 1,158 1.153 1.149 1.145
39 1,341 L.137 1.133 1,129 1,128 1,121 1,117 1,123 1,110 1.106
40 1,102 1,098 1.095 1,001 1.08% 1,084 1.080 1,076 1,072 1.068
41 1.065 1.062 1,058 1.054 1.050 1,047 1.044 1.040 1,037 1.033
42 1,029 1,026 1.023 1.01% 1,016 1,012 1,009 1.006 1.002 999
, 43 2996 993,989,985 LH8L  LU78 975 972 969 965
o W962 959 LUE5 L9852 - L9049 L9406 LS43 94D .936 933
‘ 45 2930 LUR7 L9924 921 918 915 .91 909 906  .903
46 899 L8956 893 890 887  .384  .882 879 876 .873
47 BT0 L8687 WBBA LBEL L858 856 853 LB50 L8477 .245
48 JB42 B39 836 233 831 L8R8 825 822 819  .816
49 JBL4 812 LB09 806 LEGL  LB01 JT9Y W79 794 LT91
50 J788  JT86 JIS3 JTBL PR JTTE LTT3 LTI LTET V6
51 ST63  JTE0  LTSE LTHS LTEZ GVSD TS JT46 LA GTAD
52 738 L736 L7330 JT3L LTG0 726 JTRE L7280 N9 LTT
53 S715 713 JTLL 708 L0503 LTOL W.699 697 694
54 692 690 688 683 683 681 679 677 675 672
55 LB70 668 666 LBbL JBEZ JBED 65T 655  L653 L5531
56 649 647 645 LBA3 641 630 637 635 6323 L6311
L a7 2029 AT 625 LAR23 L8201 LA19 LBLT .b15  LAl3 .611
58 609 L6088 LBDE  LBD4  LB0Z  LB00 L5998 596 594 .A9R
59 2590 G388 587 L3585 583 581 L5379 W57V 576 W5Th
60 S5T2 BT L5689 L5687 L8565 L5863 L5861 560 L5538 556



Teble 3 Contd.

Temparature |

‘ °F 0.0 0.1 0,2 0.3 0.4 0.5 0.6 0.7 0.8 3.9
61 2555 o553 o551 o549 L548 546 544 o543 541 539
62 538 .536  L,534 o533 L53L  .529 528 526  .525 . .543
63 521 o519 o518 .516  L515 513 L51R L5100 508 507
64, 2505 504 o503 L501  .499 L4988  L496 L495  L493 491
65 A0 GAB9  LABT  LAB6 LABA 483 481 480 4T 4T
66 ATE  JATh LT3 ATYL 470 G468 46T 466 464 463
67 4Bl JABC 459 G4BT o456 ABh 453 452 G450 L44D
63 AB AMB  4h5  odh3  GAA2 . AAL 44D G438 43T G436
69 A3k 433 432 W31 429 428 A2 o425 W42%  L423
70 422 420 L4190 L4188 416 LA15 414 o413 W41R L411
71 409 GA0B G407 o406 oADA 403 GAD2 401 o400 398
72 0397 .396  .395  ,394 .393 .391 .390 .389 .388 .387
73 2386 ,385 ,383 382 .331  .380 .379 .378 377 L3716
74, L35 373 T2 LFTL W3T0 369 J368 367 366 .365
75 5364 o363 362 L3060  .359 358 357  .356  .355 .35
76 53 L352 G351 L350 W49 W38 LT W36 L34S 344
77 o343 o342 G341 L340 .339 338 .337  .336 .335  .335
7% 2334 0333 .332  .331  .330  .329 o328 .327 326 .325
79 0324 323 L322 L3211 .320 L319 L3188 . 317 316 .315
80 2315 314 .31 .313 312 .311 310 .309 309 ,308




Takhle 4 Values of Potential evapotranspiration QETI in mm. at Valentia Observalbolly

ag given by the Penman Formale

| 1952 11953 1954 1955 1956; 1957 | 1958 1959 | 1960 | 1961 1962| Mean
Jan. 8 g | 11| 10| 12 g | 10 g | w! 12| 9.8
Feb. 13 16 13 12 14 14 17 15 19 17 15,2
Mar., 31 27 36 37 30 34 37 37 29 3.2
Apr. 53 5& 52 50 54 48 a0 54 A8 51,2
May 72 g9 85 20 826 73 24 75 95 g2.1
June a3 76 69 80 95 78 96 g1 71 2.1
July 20 70 106 7L 72 &9 a3 78 79 79,0
Mg, 67 | e | 7| we| e | 65 ] 66 | 74 | 74| O 69,1
Sept. 43 40 43 49 37 39 4h | 4B 41 &0 4204
Qet, 31 23 23 24 25 26 24 37 20 28 26,1
Nov, 10 13 12 12 13 1l 9 10 15 12 11.7
Dec, 12 9 12 1< 13 10 G 12 10 11 1.0
Total 486 | 510 | 545 | 498 | 516 476 {558 | 518 | 51X 513.2
Year Lid | 463 | 472 | 455 | 464 (436 | 501 | 468 | 472 463,9

- (By formula}

!
Spring i56 | 178 173 167 170 155 171 166 172 167.6
{(Mar<May)
Sunmey 224 | 217 253 221 232 213 257 243 220 el o b
{ June~Aug}
Autumn 84 76 78 &5 5 76 i 95 76 20 80,2
{Sept=Nov}
Winter 32 34 36 34 &1 32 36 35 39 40 36,0
(B‘ec "‘F eb) i




Table 5 Values of potential evapotranspiration {mm,) as messured at Valentia
Observatory for months with 5.0 mm or less of rain on the last day
of the month and on the last day of the previous month.

19521 1953 | 1954 | 1955 | 1956 | 1957 | 1958 | 1959 | 1960 | 1961 | 1962 | Total| Mean
Jamn, 11 13 6 6 5 2 43 702
Feb, 6 { 20 10 18 54 | 13.5
Mar, 37 1 37 19 £0 133 | 32.3
Apr, 52 49 A6 53 32 49 281 | 46.8
May 39 | 8 | 65 73 86 70 60 £77 | 68,1
June 63 T4 | 48 | 73 | 86 88 | 74 | 64 570 | 71.3
Jaly 91 | 69 |100 2 55 54 | 78 52 571 | Yl.4
hug, 92 100 93 64, 65 48 66 63 591 | ¥3,9
Sept,| 62 A | 73 32 50 55 | 35 351 | 50.1
Dct. 23 32 24 25 52 Z3 179 29.8
Nov, 2 19 g 5 34 2 09
Dec, 3 5 10 5 10 33 6.6

Tabla & Values of potential evapotranspiration as measured, plus 5% of monthiy
rainfall (mm.) at Valentia Observatory for months with 5.0 mm, or less
of rain on the last day of the month and on the last day of the

previous month.

1952 1 1953 |1 1954 | 1955 ;1 1956 1 1957 1958 | 1959 | 1960 | 1961 {1962 | Total| Mean
Jan, 14 20 15 13 1 11 34 | 14.0
Feb, 10 29 12 20 7L | 17.8
Mar, 39 46 27 41 153 | 38.3
bpr. 57 51 50 54 37 | 54 303 | 50.5
May 44, 28 72 76 Q0 73 b4 507 | R4
-June 66 78 53 76 a3 91 TT &7 596 | 7405
July 101 74 | 101 7 62 59 81 57 612 | 76,5
dug, 95 105 95 72 69 536 ) ‘68 626 | 78,3
Septo.| 64 51 79 36 58 58 43 329 | 45,6
Oct, 22 36 29 32 63 28 216 | 36.0
Nov. A 25 11 10 50 | 12.5
Dec. 11 11 18 11 18 69 | 13.8
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