THIS IS NOT AN OFFICIAL PUBLICATION, IT IS SUPPLIED
FOR INFORMATION, AND MAY NOT BE QUOTED IN PRINT.

EVAPORATION MErG Ne 19

by B.G,Wales~Smith

An attempt to estimate the reliability of records of monthly tolals

of daily measurements of evapolranspiration obisined from a network

of irrigated, non-weighing lysimeters,

Introduction

This work is an extension and application of that reported in Evaporation Memo
Yo 18 and should be read in conjunction with the earlier memo,

ﬁstimates

Some of the Perman estimates used in this investigawiion were calculated by
computer and scme were calculated by hend (using & das) calculstor)., The same
constants were used for all calculations. In a few cases the station instrume
entation did not provide all the data required and estimates of missing data
(usually average daily duration of bright sunshine) were obtained from other
stations judged to be representative,

Mepsurerments

All measurements were made with irrigated, non-weighing lysimeters,

tes ere for gll or part of the decsde 1961-1970

- =

Staticons

Fig.A shows the stations used in the investigation and Pig.B. shows climatological
stations, other than the lysimeter stations, used for penman estimates of potential
evapotransplratlon.

on Fig. A inter-statlcn lysimeter compariscons are indicated by fuli lines, The dashed
lines show the inter-station comparisons made in Memo 18, The ringed numbers refer
to the numbered FPigures (1-29) and alsc to the listed ccmparisons.

Inter-station relationships of (penman) potential Evepoiranspiratiou,

Figures 3 to 6 of vemo 18 and Figures ¢ to J of this memo show the expected’excellent, ‘
inter-station correletion of PE,and decreasing PE with increasing altitude. They also
confirm the reliability of the calculations, especially those cone by hand,

Analysis e

52 scatter diagrams were plotted, compsring lysimeters with one another and with Py
estimates from the same stations or frem stations in the same general area.

The main value of the inter-station lysimeter coaparisons is to demonstrate, as

already shown for some stations in Table T of pemo 18, that in some cases inter-station
correlation is as good, or almost as good, as that obtaired with Penman estinates,

On physiceal considerations it is reasonable to expect that duily measurements tctslled
over & period as long as a calerdar month from any pair of like lysimeters, carcrully
managed and in the same part of the country should (as menthly totaels) be well coriel-
ated, where monthly totals from & pair of lysimeters are well correlated over several
Years it must be the case that both records are reliable btut where the correlation is
poor there is, of course, doubt as to whether both or only one record should be regard-
ed as being suspect,



»

In mable I the comparisons are listed and referred to the Figures by index NUWDErSs
) simple system of assessing correlation was adopteds A4 transparent overlay having
two straight lines one inch apert was placed over each scatier diaisran so as to in-
clude (between the lines) as many points as possible.  The rumber of points falling
outside the band was counted and expressed, with the total of points, for each com-
parison as a fraction (e/T) and as percentage (1co e/T).

It will be noticed that 100 e/T varies from O to 50 ; the distribution is summarized
below

TARLE II

yumbers of cases of 100 e/T within given ranges,

0 -1-10 11-20 21-30 31v40 41-50

(i) Inter-station lysimeter comparisons

3 3 5 5 1
(ii) lysimeter-penmen comparisons
5 13 19 3 1 1

The large proportion of the 52 comparisons with relatively low values of 100 €/T

‘strongly supports the use of the methods described in this memo for esitimating ihe

reliability of irrigated lysimeter records.

The 100 e/T values for the n(p)-comparisons"” of mable I are proposed as "station
reliability indices", reliability being invérsely-proporticnsl to the indeX,

February 1972 peteorolegical pffice
: ; ret 0 8¢
pracknell.




Inter-station lysimeter comparisomns and conp

TARLE I

arisons of lysimeters with pengen
i — S~ X, eIt

estimates of PE.

T = No. of
. (fidure) stations.
(o1) Kinlochewe
: (ola Inverpolly
(01B Xinlochewe
(olc Stenness
(02) Lossiemouth
(03) Lossiemouth
(03A Glenlatterach
(o3r  stilligarry
(03¢  stilligerry
(03D  Prabost
(04)  PBarris
(04A  Harris
(04B) 1sle of Rhum
- . (05)  Strachan (Moss-side)
(06) strachan (Foss-side)
> - (c6a  Strachan (¥erloch)
(oT) Achnagoichan
(0780  Achnagoichan
(078 whitehillocks
(08)  x¥illiechonate
(084  Rannoch _
(088 ¥illiechcnate
(09) Happendbh
Crawfordjchn
(094  Rappendcn
(098 Crawfordjohn
(09¢c Blacklaw Moss °
(10) Rlacklaw Moss
(11) ¥oor House
(12)  woor House
(13)  west Pouses
(134 west Fouses
(13) cwm Dyli

pairs.

(P) = Penman PE estimate.

Inverpolly
(p) Cape wrath
(p) cspe wrath
(P) GCrimsetier
Glenlatierach
(P) Kinloss
(P) Kinloss
(P) Benbecula
pPrabost
(P) Benbecula
I=sle of Rhum
(P) Benbecula
(P) Behbecula

e/T
9/69
8/87
/72
5/43

14/100

17/81
9/19

10/36

13/60
8/90
8/41
1/13
4/42

Strachan (Kerloch) 10/39

(p) Dyee

() Dyce
vhitehillocks

(P) Dyce

(p) Dyce
Rannoch

(p) sloy

(P} sloy
Blacklaw Moss

(p) Eskdalemuir

(P) Eskdalemuir

(p) pskdslemuir

(P) Lowther Hill
Slaidburn 21D

(P) Great pun Fell
Slaidburn

() Slaidburn

(P) valley

9/70
15/68

2 Vi

19/120
1/71
10/33
11/28
10/50
0/AT

0/32
0/45
9/60
6/57
16/92
9/41
2/20
2/20
12/112

e = }o. of points outside 1 inch band.

eas G of T

15
9
10
12
14
21
11
28
22
9
19
10
9
26
i3
22
27
16
5
30
39
20
0

15
11
17
19
10
10
1l




withernwick
withernwick

rount St. Rernard
Mount St. Bernard
Fonks wood

¥onks Wood

wood walton Fen
swyddffynnon
sSwyddffynnon
Tregaron Ty Coet!d
Grenden mderwood
crendon pnderwood
gverton pown
overton Down

Tye Dowvn

Yeovilton

Yarner yood
Culdrose

High Mewtherpe.

{Cosneod

sutton Boningion
(P) sutton Berington

wood ywalton Fen
(P) wyton
(P) wyton

Tregaron Ty Coetd
(P) Llety evan hen
(P) Llety evan hen

wallingford
(P) Avingdon

Alice Holt Jodge
(P) upavon

(P) vye Down
(P) Dungeness

(P) Yeovilton
Everton

(P) purn

(P) Yarner wood

(P) Rosewarne

2/2k
3/54
4/66
2/66
8/51
10/79
2/40
0/23
1/24
0/32
5/21
2/21
42/101
47/94
3/45

0/12
0/22
9/58
c/19
2/12

w o WV @

16
15
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Fig.A. Lysimeter stations.

A/o

= lrrigated, non-weighing
lysinmetexr

= clival Shakion

[? = Percolation gauge

= Cardington Soil Moisture
B'ala.nce.

(rote. Percolation gauges ana
the Bulance are not mentioneca
in the Memo. )
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