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AN ABALYSIS OF EVAPOTRANSPIROMETER OBSERVATIONS AT
VALENTIA OBSERVATORY, AUGUST 1952 - JULY 1956

INTRODUCTION

Fotential Bvapotrangpiration is defined as the water loss by
trapspiration and evaporation from a green plant cover growing on
a soil whose moisture content is maintained at or near field
capacity so that the plant cover usver suffers from shortage of
water., It can he measured directly imn goil-Filled tanks covered
with growing vegetation, as the difference between epplied water_
{rainfall or jrrigation) aund percolation, 3f the tanks are provided
with arrangements to permib messurement of the percolating water.

The determinstion of PE (as we shall, for the sake of brevity,
denote Potential Evaper&tian} nas attracted mich study in recent
years, under the stimalus of growing water shortage in many countries,
apd becanse of the necesalty to resort to irrigation to increase crop
production in many parts of the vorld. It would be well to emphasize
at this stage that Actual Evapcration or Evapotranspiration i.e.
water logs to the atmosphere when the natural soil moisture condition
is not interfered with, is not the same thing as FE, but a knowledge
of PE is regarded as a prime eszeptial in the eventusl determination
of the ectual evaporation.

The present paper presenbs the regults of four years cbservations
at Valentis Observatory, on the South West cocast of Ireland, from Avgust;
1952 o July, 1956.

GEQGRAPHICAL AND GLIMATOLOGICAL FEATURES (F VALENTIA

Yalentis is a first-order ohserving station, providing cbservations
fog synoptic and climatological use. The station is situated at
5. 56'N, 10~ 15'W, and the instrumsnt spclosure is about 30 £%. above
M.8.L. The instruments uzed, and thelr exposures, conform to a high
atapdard; the snemometer {Dines Pressure pube) is set at an effective
height of 33 £t. above ground level, while the Campbell-Stokes Sunshine
Recorder is mounted 42 £1. above ground level. Further detalls, with
a photograph of the instrument enclosure site, sre given in reference (1}.

fhe exposure of Yalemtia is typleally maritime, For detalls of the
climate the reader is referred to the weiimatological Atlss of the British
Isles" (2) or to Appendix II of this paper, which gives the monthly mean
values of various meteorclogical parameters over the four years in
gquestion, with the long-term monthly means of the same perameters. in o
brief, it may be shiated that the monthly mean temperature varies fromAgg F
in February %o 590F in July; monthly mean maximum temperature from 49
{ January -February) to £,°F in July; annual rainfall is 58 inches sgread
Pairly evenly throughout the year (i inches per month April-July, 53 to
& inches ver month August to March), with 250 rain-days per year.
Relative Humidity is high throughout the year, attaining a 1300 GMT. mean
mipimm of 75% in March-May. Cloudiness is high end sunshine low.

THE VALENTIA INSTALLATION

The evapobranspirometer at Valentia Observatory consists of four
grass-covered tanks, each avbout 55 cms. in diameter. As the instrument
hes been described inm full elsevhere {3}, it is unpecessary to repeat the
details here; suffice it to say that it is of the conventional type,
such a5 has been installed ia many reglons in recent years.

Apert from two short and unimportant breaks, readings were taken
daily from the instrument throvghont the period August, 1952 to July; 1956.
irregularities in the readings from individunl tanks early in 195k had
hinted strongly that two of them had developed leaks. New cOpper tanks
were prepared apd the old ones replaced in paire. Thus, from Jenuary to
September 2nd, 1954, the observatlons are from two tanks onlys through-
out the reegt of the periocd, four tanks were in operation. Thé readings
from the individual tanke were always taken separately, and have remained
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consistent except during the peried noted above, when the intruding in-
consistency revealed the developing leske. Some differences, due to
differing lasg in run-off Time, were perceptible after heavy rains; but
these differences wers smocted oubt when summed over five or ten-day
periods. The figures given herewith (in Appendix I) represent the-
water loss from the whole ares of the four tenks.

In view of the normally hizh rainfell at Valentia, no steps were
teken %o irrigate a "buffer” area ss recommended by Thormbhwaite (k).
In view of the locationm of the station, with prevailing SE to NW winds
from 2 warm ses, lov humidities are unusual; in fact they occur only
when the wind comes from the Northeasterly quadrant. Winds from this
quarter ogeur only dn W% of Valentia observations. Though no cbser-
vations of soll moisture ars available, it may be presumed that it raraly
falls to a low level at Valentia. In the 48 months under review, for
example . only two (July, 1955 and April, 1956) had less than ome imch of
reéin, and only szeven had less then two inches. The readings of PE for
these "dry” months were not excessively high, soc that dearth of
Evapoirenspivaition from surrounding vegetation cannot be adduced as a
fagtor in these experiments.

REEULTS

In & previous paper ﬁﬁ}ﬂ the results of the first year's working
were presented, together with the run-off Pigwres from the Shennon River
cetohmert area aod from the Shawnon Afvport drainage basin. These three
sets of figurss indicsted thet Potentilsl Evapotranspiration agreed fairly
well in the Summer months with the sstimates deduced from the Thornthwaite
Tormala, bub that in the nopnths November o February evepotrenspiration
logzes were far below the Thornthwaite figures.

The discrepancies between the computed and observed values were dig.
cussed in some detail {(5); it wss shown that a better it to the run-off
Tigures from the Shenmon River catobment area and from the Alrport draivage
basin could be obtained by postulating zero transpiration plus 0.3 cms.
evaporation loss per month throughout the Winter. These low svapobrans-
pirative losses are well supporited by the obessrvations from the experimental
tanks at Valentis and by varicus evaporation banks in England. The reason
for the high computed and low observed losses appeared to lie in the feot
that Valentis Winter mean itempsratures are mach higher then would be expected
&t such Northerly latitudss; thus, while growth and transpiration are
practically at a standstill, the predictions from Thornthwaite's wean temper -
ature formule remaim high. The climate of the West of Irelsnd is dominated
by adveetion, and the temperature corresponds butweakly to the znergy directly
avallable from insolation: thus if growth and transpiration are largely con-
treolled by insolationsl enmergy, a formula based on mean temperature slone will
yield too high estimates in Valentia.

Broadly speaking, the pressant results confirm those of the FPirss year,
Table 1 and Figurs 1 include the fortyeight monthly velues obtained, and
also the monthly estimates of PE for Valentis from the Thornthwaite and
Penman formulae, based on the paramsters given in Appendix II.

It will be observed that the cbheervations for Ostober to February fall
below the levels predicted by the Thornthwaite formuls but agree better with
the Penman values, Ia March, April snd May the observatioms £it both curves
well {Figure 1}; 4in June they are much lover than either curve in two years,
and in July, August and Septembsr sgreement iz again fair. HNe convineing
explanation for the very low June, 1055 observation emerges from a study of
the readings Tor that month: bubt sunshine duration was 2.2 hrs. per day
lower than normel, and Relative Humidity about 4% above normal. The sums of
the squares of the devietions of the computed from the observed values were
68.5 for Pemman's and 138.5 for Thornthweite's figures. About half of the
digcrepancy between the Thorpthwaite somputed Figures and the observed values
eriges in the months Nuvember -February imclusive.

ANALYSIS OF DATA

A scrutiny of the date suggested thait it might be possible to devisa s
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formila of local applicability in the form of a siwmple regression

equation. This has been attempted by other workers, among them Leeper

(6) and Cclark (7), who reported considerable success. As an initial step,
the correlation coefficients of PE or various of the meteorological para-
meters were computed. In consequence of the methcd of applying water
(i.e. by nstursl rainfall and supplemental eprinkling), the PE values
obtained from day to day are subject to large fluctuaiions, which arise
from the fact that the run-off from a heevy rainfall does not percolate
theough the soil of the tanks on the day on which the raiv oceurs, Ttut

1s delayed until the next day or even for two to three days afterwaris.
Thus the day in gquestlon will show s high PE, while the next day or days
will indicate sub-normal or even negative loss. "Swooth” readings are

to be expected only during dry weather, when a constant quantity of water is
applied daily. To svold these unrealistic fluctustions, the data were
grouped together in five-day pericds of pentades, which with the pentade
mesns of daily mean tempersture, daily meximum temperature, sunshine (hrs/
day), relative bumidity, at 1300 GMT., and wind speed (metfes/sea,) are
pregented in Appendix 1. 1t will be noted that even the five-day grouping
does not eliminate the fluctustions, so & further combinstion into ten-day
groups was undertaken. In the Winter, when PE losses are extremely low
and rainfall at times very heavy, even a monthly grouping will not gusrantee
¥smooth" readings. Thus observed PE for December, 1954 was actually
negative.

The correlation coefficients found vers:-

P2 to Maximum Temperature =Ty = O.Thi
¥oon aonshine Duration =T5 = 0.541
" 3300 GMT. Relstive Humidity = r03 = =0.169
" Wind Speed =Ty = -0.306
® " Mean Temperature =Ty = 0.620
Relevant statisties of these parameters are:-
Mean Standard Deviation
PE 13D8Omm 11.2 .
Maximum Temperature 13.504 3°BTOC
Mean Temperature 10.67C 3.45 C
Sunshine Duration 3.9 hrs/day 2.43 hrsfday
Relative Humidity 75.5% T.50%
Wind Speed b.9k m/sec 1.2k mfsec

The parameters were chosen for the following reasons: -
Maximum and meen temperature to determine which was the more effective
agent in the control of PE; it was suspected that maximum temperature
would be the more effsctive, and the higher correlation coefficient confirms
this. The 1300 GMT. Relative Humidity was preferred to mean daily R.H.
a3 the transpirative process is most sctive in the afternoon and dormant at
night {8, 9). Thus the mesn daily R.H., especially in the Winter at our high
latitude, is too heavily weighited by the night observations; the same is
true for mean temperature as against maximum, Sunshine was introduced as a
substitute for measurements of insolation; vhich wers not avallsble at the
time, though two short-wave radiation meters have since been installed in
VYalentia {1}.

The remaining correlation ceoafficients were as follows:-

Maximum Temperature to Sunshine Duration =Ty = 0.456
" to 1300 GMT. Relative Humidity = ry3 = 0.034
" to Wind Speed =ry, = -0.368
Sunshine Duration to 1300 GMT. Relative Humidity = Tay = -0.675
w to Wind Speed = rzh = -0.495
1300 GMT. Relative Humidity to Wind Speed =rg = 0.267

Since the correlation of PE to maximum tempersture was higher than that
+to mean tempersture, the latber was not further used.



dABLE 1 - MONTHLY VALURS

e L =

CF PR OBSERVED AT

VALENTIA, WITH FE

COMPUTED EY THE MGTHODS OF PUBMAN ABD THORRTHIATTE
’ Month/Yesr Obaerved Computed
Penman Thornthwaite

Avgust, 1952 G.1 £.2 9.1
Seplember, v 5.8 3.8 5.7
October, ‘” 3.5 2.8 b3
November, " C.S 0,9 2.3
December, " 0.3 1.1 2.4
Januery, 1653 1.1 0.5 2.k
February, * 0.6 1.3 2.5
Mareh, i 3.7 2.8 3.5
April, # 5.3 5.0 L B
May ! 3.9 6.3 7.0
June, “ 6.2 TG 8.3
July, N 9.1 7.9 $.3
August, " 5.9 5.7 8.6
September, n 5.0 3.6 6.8
Oetober, " 3.0 2.0 %.5
Novenber, " 0.5 1.0 3.3
December, i 0.5 0.6 3.1
Jamary, 1954 1.3 0.8 2.1
February, i 2.0 1.k 2.3
March, " 3.7 3.5 3.7
Bpril, " kg 5.0 5.9
May, " 8.3 8.4 g.g
June i 7.7 T4 .
July, "l 6.9 6.7 8.6
August, i T.7 6.5 7.9
September, “ 1.3 3.0 6.2
Cetober, " 1.2 2.8 5.2
November, ¥ 0.4 1.0 2.9
December, i ~0.9 0.9 2.8
January, 1955 C.5 1.0 l.?
February, " 2.5 1.3 2.1
March, " 1.3 3.4 2.3
April, " k.5 5.0 5.&
May, “ 6.4 7.9 6.1
June, " .8 6.6 8.3
July, " 9.9 9.9 10.97
August, it g.2 7.0 10.6
September, " T.2 b 7.3
October, " 3.2 2.2 %.5
November, " 2.7 La0 3.1
December, " 0.9 1.0 2.6
January, 1956 0.6 0.9 2.0
February;, " 1.0 1.3 L.?
March, # 1.9 3.3 h.6
April, " 5.2 5.7 b7
May, i 7.2 7.6 7.5
June " 7.2 T.b ﬁnf
July, ft 8.1 7.0 ¢.7

TOTALS ¢ 196.2 186.6 251.7
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A linear regression equation for PE in terms of maximum temperature
{Tmox), sunshine duration (ss}, relative mumidity (R.H.) and wind speed
(VV) was derived. This took the form:-

PE = 2.0 Typay + 1.02 8S -~ 0.09 R.H. + 0.41 ¥V - 12.¢

where PE is expressed in mms/10 days

Tﬂl&}f 5 W k4 OG
gs " # " urs/day
R . H R W W by %
and VV ¥ " " metres/sec.

The coefficient of multiple correlation R, for PE on these four
parameters is 0.792: the st&ngagd error of estimate of the regression

is Test = o (1L-R=}%
= 6.75 wms.

The regression was applied to the 1h1 sets of the variates from which
it was derived, and the results are showa in Fig.2, where the predicted
values are plotted egaingt the observed. As an independent test, the values
for the months of August, September and Cctober, 1956, which bad not been
used in the formation of the regression, were computed and are shown below
in Table 2.

TABLE 2

Pentades Predicted Observed
bl 545 e2.1 mme. 2h.5 mms
LB,%7 20.5 15.7
48,49 20.6 16.2
5051 15.4 11.9
52453 17.9 8.3
Shy 55 19.8 1.4
56457 k.8 10.3
58459 16.5 6.2
60561 10.0 6.3

The meagure of agreement is dissppointing in at least three of the
pentades and the resulits are inferior Lo those given by the Penmen formuls.
Nevertheless the formule may have some value for hydrologists, sgriculturists
and others interested in obtaining & rough estimate of evapotranspiration
losges in Trelend by & simple, straightforward method requiring e minimum of
computation.

DISCUSSION

The summarised experience of four years' measurements of Potential
Evapotranspiration, as presented in Appendix 1 end Table 1, have been com-
pared with the estimates derived from the well-known formilase of Penman and
Thornthwaite. The Penman formulae gives satisfactory results over the whole
period: Thoruthwaite's formule is adeguate in the Spring and Summer but
yields estimates much too high in the Winter periocd. The ceuses of this
Winter discrepancy have been discussed before (3), and the extended series
of observetions now presented confirm the speculations previocusly made,
namely thet 2 formuls depending solely on mean temperatures must lead to too
high estimetes in the Irish Winber. The higher correlation of PE on maximunm
temperature (0.7h) as compared with mean tempersture {0.62) might be held to
encourage efforts to use the former as a vasis for an empiricsl formyla.
From & bicphysical point of view, the mean temperature is %oo hesvily
weighted b: the night minimum, becsuse the transpirvation progess is dormant
{or actuslly reversed by dew deposition) during the night, when the met flux
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of radiational energy is outward. Thus if a simple empiricsal estimation
depending only on c¢limatological parameters is to be used, maximum tempera-
ture must be more suitable then mean temperature in high latitudes and
advective climates.

The low correlation of PE with sunshine duration is surprising: +this
is prcbably due to the assumption, inherent in the calculation, that an hour
of sunshine is of equal effectiveness as & causative agent in evapotrans -
piration throughout the year.

The best fit to the Valentia chservations it that provided by Penmsn's
formula, based on the calculation of the energy availeble for evapotrans -
piration. This is primarily a physical method but contains some empirical
features - notably the use of Angot's formula for insoletional energy in
terms of sunshine duration. Presumably the increasing amount of measurements
of insolational energy graduslly becoming aveilable will enable the Future
elimination of the Angot formula; but the sucecess of the Penman ~computed
figures presented herewith argues strongly in favour of the physical approach.

HOTE: It was not possible o discuss details of editorial changes

in this paper with the author, who is now working with Pan
Amerjcan Grace Airlines at Santisgo, Chile.
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APPERDIX I

Observations made at Valentia Observatory from August,
1952, to July, 1956 of Potential Evapotranspiration, Daily
Maximum Temperature, Wind Speed, Relative Humidity at 1300
GMT., Sunshine Duration, and Daily Mean Pemperature sveraged

over Pentades and Decedes.

PE = Potentisl Evapotranspiration in mms.

Thexy = Daily Maximum Temperature in degrees Celsius
Vv = Wind Speed in metres per second.

RH ~ Relative Humidity at 1300 GMT. in %.

88 = Sunshine Duration in hrs/day.

Th = Daily Mean Temperature in degrees Celsius.
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1952
P PERTADES DECADES
No. PE VYV RE SS T, max VY RE
Ly | 21.7 2.8 T6 3.9 15.5

15 | 13.& LT 8k 5.7 15.9§ 35.1 18.0 3.7 80
W6 | 16.6 L.y 69 6.8 13.4

47 | 10.5 2.8 T& 5.4 15.3 6.7 3.6 71
48| 12.1 3.4 8 1.8 16.1

39§ 12.9 .1 78 k.4 15.9 8.4 3.7 81
50 { 10.2 5.0 T4 5.5 12.1

51 16.6 L.8 66 T.9 12.4 17.% k.4 70
g2 | 11,7 1 3.0 7173 5.6 11.9

53 4.4 .3 3.0 87 1.6 11.9 6.7 3.0 80
Sk 9.4 L4 6.5 77T 4.8 13.2

55 3.5 .1 5.0 66 5.3 9.5 5.8 5.6 Ti
56 5.0 10 3. T Lok 9.6

57 [ 10.0 .30 k. 68 L.T 9.9 .2 3.9 T1
58 | ~ 0.6 .3 8.2 75 1.5 12.2

59 - .0 8y, 1.2 12.7 T9
60 83 3.1 11.9

61 83 1.5 12.1 83
62 8L 0.3 11.5

63 8 1.7 1L.3 83
6y |- 0.2 11.h, 3.6 80 2.5 9.0

65 | 11.2 7.8 3.2 175 1.9 k.3 9.6 3. TT
66 | - 1.6 9.6 5.6 T5 2.8 6.2

67 1.0 5.7 6.7 T1L 3.6 3.8 7.7 6.1 T3
68 | 13.6 9.8 6.3 T2 2.5 7.0

6 |-T7.9 12.0 6.6 89 0.4 10.7 5.7 1.9 6.5 80
70 1.8 8.7 7.6 82 1.2 6.1

71 |-4k.5 10.7 6.7 84 1.0 8.1 9.7 7.1 83
T2 4.8 g.8 6.0 84 1.0 8.0

731 ~-5.9 8.1 T.6 T 2.1 5.1 9.0 6.8 81
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1953 {Continued,

PENTADES DECADES
PE Vv RHE S8 Th FE Tpay VW RH S5 T
8.8 3.7 78 2.9 14.5
12.6 4.3 76 1.8 15.1) 21.4 17.8 4.0 78 3.9 14.8
1.2 5.4 T6 5.1 14.5
22.0 3.6 82 4.1 14 1§ 36.2 17.5 4.5 T9 4.6 1.3
- 5.9 7.2 86 2.2 15.2
5.9 3.5 T2 5.6 17.2 0 19.3 5.3 79 3.9 16.2
8., 6.6 2.9 82 2.7 13.5
13.9 16.7 3.2 80 k.2 13.x1 22.3 16.6 3.1 81 3.5 13.h
.y 15.0 T.% 87T 1.5 13.3
0.2 15.6 .2 86 2.3 13.3% 1.6 15.3 5.8 87 1.9 13.3
3.8 16.2 5.8 86 1.0 1.4
[ 5.2 15.7 2.2 T2 3.8 11i.2 9.0 15.9 4.0 T9 2.h 1i2.8
' 8.3 15.0 3.5 5 2.3 12.3
0.3 13.5 3.9 T0 4.2 g.6f 8.6 1.3 3.7 T3 3.3 11.0
3.6 14.9 5.0 83 2.3 12.7
9.7 13.1 6.1 8L 2.3 10.7 | 13.5 1.0 5.5 82 2.3 11.7
7.7 12.L 5.9 77 2.7 9.3
-6.4 11.8 5.1 77 2.2 3.1 1.3 11.9 5.5 77T 2.5 9.2
L7 12.0 5.3 81 1.3 9.6
- 16 13.4 6.5 8 ¢.8 12.1 3.1 12,7 5.9 8 1.0 10.9
0.9 12.1 5.1 83 0.7 10.5|
0.6 11.9 6.8 8 1.0 10.4 § 11.5 122.0 5.9 83 0.9 0.k
-6.4 11.2 3. 8y 2.9 T.7
-1.1 11.9 4.9 8y 1.0 9.9 -7.5 11.5 k.1 8: 2.0 8.8
1.6 12.3 5.6 88 0.2 11.7
-1.L 12.7 6.7 81 0.4 1.1 0.5 12.5 6.1 85 0.3 10.9
8.7 11.9 4.5 85 0.3 10.4 :
0.9 11.6 6.2 83 1.6 9.2 9.6 11.7 5.3 8 0.9 9.8
- 4.1 0.0 2.1 85 1.2 7.9




* DECADES
Vv RE SS

Ty

PE

h.6

8.0 3.3 79 1.9

3.2

9.1

1.1 12.1 7.3 8% 0.9

7.9
7.9

L.l

8.6 5.7 76 1.8
7.0 3.2 85 1.7
3.1 10.5 5.9 80 2.0

5.3
5.6

6.9

9.5 6.9 81 2.5

7.3

4.6 10.5 6.3 73 3.3

9.3

2.9 11.5 6.7 T+ 1.9

8‘8
8.7

9.5 11.7 6.0 77 3.2
13.6 13.0 3.7 73 k.6 10.l

6.2 11.1 6.7 T6 2.3

13.0 1.7 4.5 59 T.T 10.2
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27.8 12.5 8.6 65 L.T 9.5
26.0 15.7 4.1 67 11.2 11.8
27.0 w.9 5.8 77 5.3 12.h
3.3 16.3 3. 76 7.7 12.7
22,4 15.5 5.6 T8 3.2 12.8
20.1 15.3 5.1 78 1.7 13.3
19.1 16.5 5.2 78 3.0 1.1
2h.5 16.1 5.0 81 2.9 14.3

-3
12.6 | 27.9 15.1 5.1 81 k.1 12.5

11.5
12.9 12.%
13.7

9.5

16.7

16.7
10.3
12.6

6.5

29
30
39
5O
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195k {Continued)

PENTADES | DECADES

PE  Tpe, .YV RE S PE Ty VW RE SS T
16.6 15.9 3.5 79 3.0

7.9 17.0 k.9 79 4.3 19.5 16.5 .2 79 3.7 13.8

9.1 16.2 .8 78 4.3

15.8 16.7 5.3 T3 5.3 24.9 16.5 5.1 75 4.8 13.7
k.5 16.3 3.8 67 8.6

Missed 3.8 T9 8.8 29.0 16.3 3.8 T3 8.7 13.4

Missed 5.5 82 3.3

7.1 16.5 5.4 80 5.7 .2 16.5 5.5 81 4.5 13.7

5.3 16.6 6.0 T8 6.0 .

5.9 15.5 5.5 80 .1 11.2 16.1 5.7 79 5.0 13.5

7.6 1.8 4.6 T2 6.3 ,

7.9 15.2 6.0 87 2.3 15.5 15.0 5.3 79 L.3 12.2

1.0 1.7 5.4 8 1.

L.5 158 k.9 83 3.4 6.5 15.2 5.1 8i 2.8k 13.0

0.1 15.6 4.6 87 2.9

8.4 15.9 6.3 93 0.0 8.3 15.7 5.5 90 1.5 13.7
-3.1 1,3 5.3 8 1.3 12.

0.2 1.0 7.0 82 2.5 10. -0 1kl 6.1 83 1.9 11.7

L.y 12.8 &K.7 76 .5 10,

0.3 10.6 3.9 75 .0 8. 1.1 11.8 4.3 75 2.7 9.3

6.3 12.2 6.1 Ty o BN = 15 i

T4 12.3 3.9 81 .2 9.91 13.7 12.2 5.0 77 2.1 9.5

1.2 11.8 5.2 8 1.1 9.3

.5 10.7 5.6 T8 2.5 6.8 2.7 11.3 5.4 8L 1.8 8.1

.6 10.5 8.7 7 1.0 8.1

2.2 12.3 7.2 86 0.9 10.7 2.4 11k 7.9 82 1.0 9.4

2.3 7.9 7.6 79 0.9 5.1 .

6.3 11.5 7.6 85 1.2 9.0 ~-%.0 9.7 7.6 8 1.1 7.1

6.6 11.0 5.8 8y 0.7 9.9

2.3 11.5 7.6 84 0.3 10.1]-L4.3 11.2 6.6 8y 0.5 10.0

3.1 1X.1 1.7 S0 0.8 2.5
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T.h 6.2 67 2.4

7.8 5.7 8L
5.8 1.7 7.1 8 0.8

PE
6.6
- 1.5

6.9

9.8 5.5 79 2.2

- 3.0

2.9
3.2

5.1

6.5 4.3 T1 5.7
5.7 6.3 77 2.5
9.1 k.4 61 6.1

%.8

9.1 3.0 51 8.2 L.T7

16.9

6.6

12.5 12.7 7.0 81 2.6 10.5
13.2 16.0 2.7 60 7.9 1ii.l
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23.6 13.2 7.8 76 6.5 10.6
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18.7 18.9 3.6 T8 9.1 15.0

2.9 11.5 5.4 65 8.3
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1955 {Continued)

PENTADES ‘ DECADES

PR 154 RH S8 Ty PE Trax Vv RH 88 T
15.4 2.4 70 6.5 17.8

18.7 6.8 75 2.4 18.2 34.1 21.2 4.6 T2 4.5 18.0
8.0 3.2 65 5.1 17.9

.7 2.6 7L k.2 19.3| 22.7 22.7 2.9 68 4.7 18.6
9.6 .1 72 k.2 17.0

9.4 L7 7L 5.1 16.9 | 19.0 19.6 L.} 7L 4.7 18.9
13.5 6.3 T4 3.8 15.2

10.1 6.3 65 2.9 13.4 23.6 16.5 6.3 TO 3.3 14.3
23.6 8.0 T9 2.6 15.8

0.8 L.9 T6 .2 Nﬁ}h.o ioek.y 17.3 6.5 77 3.4 14.9
10.7 .0 3.5 T8 1.5 13.9

12.3 9 6.1 76 4.3 1i.3 ) 23.0 15.5 4.8 TT 2.9 12.6
3.9 .2 5.7 8 0.9 15.0

8.3 2 .0 T8 2.8 11.3 4 12.2 15.7 k.9 8 3.7 13.1L
0.8 6 6.9 T2 2.2 8.5

4.1 .9 2.8 8 3.4 9.1 4.9 12.3 4.9 T6 2.8 8.8
5.9 2 3.k 6T k.0 7.0

5.9 7 T 76 1.6 1.2 | 1L.8 13.0 5.8 71 2.8 9.1
k.2 3 5.1 83 2.2 10.9

0.2 T B9 T2 RB.O 9.2 5.0 12.0 5.0 T7T 3.1 10.1
4.9 .3 3.2 T2 1.6 8.9

2.5 10 2.3 74 2.2 6.9 T.4 1.2 2.7 73 1.8 7.9
5.2 b ko 85 1.1 9.5

3.1 .7 5.3 86 0.2 10.1 8.3 12.1 4.7 8 0.7 9.8
6.7 .0 6.4 84 0.2 10.0

0.3 10 6.1 87T 1.n  10.2 6., 12.1 6.3 85 0.8 10.1L
1.9 4.6 8o 2.0 6.1

5.3 8.9 81 1.4 g.7 3.1 10.6 6.7 8L 1.7 79
3.8 8.5 80 0.7 9.2
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1956
P, PENTADES DECADES
Fo- ! P& Tpay VW RE S8 T PE  Tmax VV RH S8  Tp
1 2.31 0.9 5.1 80 0.6 3.5 &
2 g.12 8.0 3.7 T8 0.9 S.4f li.h 9.5 k. 79 0.7 7.5
3 14,93 7.9 3.7 8. 1.0 h.2
Iy .75 10.1 5.1 82 1.7 7-31-0.2 9.0 L4.h 83 1.3 5.7
5 (-0.23 8.9 5. 80 1.8 5.9
6 [-2.04 11.3 4.9 81 2.1 9.5 -2.3 10.1L 5.1 81 1.9 7.7
7 1|-0.88 5.8 6.7 83 0.9 5.9
8 {-0.79 9.1 2.2 &6 2.6 6.8]-1.7 T.5 4.5 75 1.7 5.9
9 L.97T 5.2 k.3 57 7.3 3.k
10 |- 0.39 5.7 3.9 T0 k.5 3.7 .6 5.5 L.l 63 5.9 3.5
11 6.73 4.0 5.0 61 5.4 2.1
12 2.07 10.0 5.4 92 3.5 6.9 8.8 7.0 5.2 77 4.5 4.5
13 0.16 11.x. 6.8 83 1.3 9.2
1h 1.18 11.3 7.9 82 1.4 9.6 1.3 11.3 6.3 83 1.3 9.4
15 | 10.7% 10.1 7.1 75 1.7 8.4
16 0.86 11.0 6.3 T3 1.9 82} 1L.6 10.5 6.7 T™x 1.8 8.3
1T .4l 12.0 6.5 76 2.0 G.6
;18 2.11 13.0 L.h 53 5.6 10.%4 6.5 12.5 5.5 65 3.8 10.0
;19 11.49 12.h 4.4 66 5.8 9.1
| 20 8.1 13.4 3.0 71 3.3 10.7| 19.6 12.9 4.7 69 4.5 9.9
521 5.6 12.8 5.3 70 3.5 10.4
22 | 11.2 12.8 2.9 61 8.3 7.14 16.8 12.8 4.1 65 5.9 8.7
23 9.1 11.9 k.0 Th& 3.7 8.5
24 6.9 12.8 5.0 T0 6.2 9.0 | 16.0 12.3 4.5 T2 5.0 8.7
25 { 12.0 1l4.6 6.2 T6 6.5 11.8
26 1 10.3 1.6 7.2 77 2.9 12.3| 22.3 14.6 6.7 T6 L.7 12.1
27 9.2 1.1 5.0 T3 6.2 1i.7
28 | 12.2 13.5 3.2 TO 9.7 9.9 | 21.4 13.8 4.1 T1 7.9 10.8
29 { 16.3 13.7 6.8 TO 7.0 1l.1
30 9.5 18.5 2.7 70 8.4 13.0| 25.8 16.1 4.7 70 7.7 12.1
31 ] 13.7 k.0 6.0 8 0.6 12.2
32 9.5 13.5 6.4 Th 5.2 11.3 | 23.2 13.7 6.2 80 2.9 11.7
33 | 12.1 .8 3.1 T6 8.8 12.0
3Y 9.8 1.1 6.0 8y 1.7 12.1§ 21.9 14.5 L.5 80 5.3 12.1
35 9.9 19.7 2.4 Bk 9.3 15.4
36 | 13.7 17.% k.2 73 6.2 1h.1 | 23.6 8.5 3.3 78 7.7 1L.7
37 | 26.3 17.3 5.2 80 k.6 1y.h
38 110.8 167 45 83 5.6 15.0| 39.1 17.0 k.9 81 5.1 1k.7
391188 176 5.1 13 k.5  14.3
40 | 0.8 17.2 .1 82 5.0 1h.2 | 29.7 17.h 4.6 77 4.7 1k.3
Bl | 15.3 17.7 2.7 85 5.4 15.0
k2 1 19.2 17.3 3.9 80 2.1 15.0 | 34.5 17.5 3.3 83 3.7 15.0
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APEERDIX 2

Monthly Means of Meteorological Parameters at Valentia

(a) Daily Maximum Temperature °F

HOor

1952 | 1953 | 195k | 1955 | 1956 | Yomr oo

Jan. %9.2 8.k y7.6 49.0 8B.6
Peb. 45.5 48.6 44.8 46.0 48.5
Mar. 5h.l 51.2 b9.h 53.1 50.T
Apr. 53.6 55.6 57.6 5%.8 53.1
May 59.9 57.9 56.3 58.7 57.7
June 62.1 60.1 61.4 60. 61.7
July 63.2 60.4 69.0 62.8 63.6
Aug. 6.9 6h.3 62.2 T71.0 63.6
Sept. 63.3 62.3 60.2 63.6 €0.9
oet . 57.6 57.7 58.7 56.8 56 .4
Kov. 50.6 53.7 52.6 5h .2 51.5
Dec. k9.5 53.0 5L.5 52.9 h9.2

() Daily Meen Pznperature °F
f HOTFis,

1952 | 1953 | 195 | 1955 | 1956 | 19p1 .50

Jan. B5.7 k.5 %3.2 55.0 k5.1
Feb. 45.5 byl 39.7 0.0 4i .5
Mar. 45.1 85.8 k2.1 18 .8 46.5
Apr. 46.9 59.5 50.8 18.6 8L
May 53.9 52.3 5L.1 53.0 52.5
June 55.7 55.3 56.5 55.2 56.9
July 58.4 56.5 61.9 58. 59.3
Aug. 59.5 59.0 57.2 63.9 59.4%
Sept. 54.5 57.6 55.6 5G.2 56.8
Oct. 52.9 52.3 55 .1 51.9 52 .6
Hov. 16.8 0.0 48.2 k9.6 47.8

Dec. 6.2 19.9 18.8 19. 55.
{c) Rainfall (mms.)

= 3 Q Rormals
1952 1953 1954 1955 1956 1916 -50

Jan. 60.7 | k2.5 | 142.7 | 169.7 170.8
Feb. 87.9 | i71.2 | 134.6 49.5 11%.8
| Mar. | 5.6 | 182.9 59.2 | 161.9 97.1
Apr. 88.¢ 13.9 Th.l 22.0 TT.T
May k.7 8.6 | 136.6 66.i 85.8
June 58.0 71.0 95.0 66.7 79.0
July 190.8 | 106.7 9.1 | 112.0 105.0
Aug. 70.3 100.1 89.0 30.2 112.2
Sept. 51.9 3.9 | 136.6 | 1ii.5 112.4
Oct. 177.0 131.2 | 197.8 1.5 1hh.3
Kov. 82.8 157.8 1 188.2 | 121.0 153.4
Dec. 155.0 120.9 ] 168.3 | 134.8 161.1

NOTE: Monthly mean values of dailly maximum temperature and daily mean
temperature over the ysers 1952 to 1956 are based on readings
of tempersture in a Stevenson Sgreen standing in the open.
Hormels for the pericd 1921-10%0 are based on readings in a North
‘Waell Screen,
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{4} Mean Relative Humidity {%)

1952 1953 | 1954 | 1955 | 1956 | gac7iof
Jan. 85.2 82.6 82.0 82.5 86.2
Feb. 83.7 80.6 80.3 T7.6 85.5
Mar. 80.2 768.8 2.0 80.6 83.7
Apr. Th.T 77.5 81.4 8.2 82.1
May 83.6 TT.4 7.4 81.2 81.2
June B81.5 83.5 85.9 83.5 81.7
July 86.2 8. 83.7 85.8 82.7%
Aug. 85.0 86.5 84.5 82.1 8u.7
Sept. 80.9 85.2 84.5 80.7 8.2
Cet, 81.5 84.1 87.8 83.0 Sk 4
Hov. 82.7 84.5 83.3 81.9 85.8
Dec. 81.3 86.3 85.9 8.2 87.2
(e} Mean Vapour Pressure (mbs.}
1952 1953 1954 1955 1956
Jan. 8.3 8.3 7.8 8.4
Feb. 8.7 8.0 6.6 6.5
Mar. 8.2 8.6 6.5 9.5
Apr. 8.1 9.3 10.3 9.1
May 11.9 10.3 9.9 11.1
June 12.3 12.h 13.4 12.4
July 13.9 13.1 15.8 4.2
Aug. 14.8 15.7 13.5 16.6
Sept. 11.7 13.8 12.7 13.8
Oct. 11.1 11.2 13.0 10.9
Hov. 9.0 10.k 9.5 9.9
Dec. 8.6 10.6 10.1 10.1
(f) Sunshine Duration {hrs/day)
Hormals'
1952 1953 -195k 1955 1956 1621-50
Jan. 1.46 1.62 1.35 1.42 1.51
Feb. 2.66 2.16 3.69 h.lh 2.25
Mar. 5.35 2.5h 7.1k 2.24 3.66
Apr. 6.h6 5.17 5.52 5.16 5.12
May b.96 7.24 6.54. 6.30 6.35
June 6.10 .81 3.61 5.77 5.85
July 5.35 3.37 9.9 h.h5 L.4T
Aug. L.80 3.59 5.7 5.05 : b.T1
Sept. 4.97 3.10 .56 3.h3 3.89
Oet. 2.95 2.81 1.94 2.92 2.91
Nov. 1.93 1.49 1.97 2.0h 2.06
Dec. 1.54 0.76 0.82 1.07 1.28

HOTE: Monthly mean values of relative humidity and vapour pressgurs

are based on readings of wet and dry bulb ifemperature measured
in a Stevenson Screen standing in the open.
humidity for the period 1885-1915 are based on reedings of wet and

dry bulb tempersture in a Worth Wall Screen.

Formals of relative
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