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. THIS IS NOT AN OFFICIAL PUBLICATION, IT IS SUPPLIED
£ FOR INFORMATION, AND MAY NOT BE QUOTED IN PRINT.
»
Evaporation picmorsandun [o.26
Climatologicel data representative of ¥ew, surrey, frem 16938 to 1970

B.G. Wales-Smith,

Sunmary. It was_shown in Evaporation Memorandum No.24 that useful approximations
to monthly estinmates of (Penmen) potential eveporation can be obiained,
for a given station, from values of monthly aversge air temperature and
from iong»average»values of monthly wind speed at 2 metres abeve ground
and of daily duration of bright sunshine. :
In this memoranfium attempts are made (i) to assemble a series of nmontaly
aversges of eir temperature representative of Kew from 1698 to 187¢C, (1)
to homogenise wind speed aversges obtained at vew QObservavory up te 1930
with the later part of the record (to 1970} and (iii) to obtain, from ihe
hemogenised wind speed vecord, estimates run-of-wind at 2 metres above
ground, The data used to produce emtimates of petential evaporation at
Kew for calendar months from 1698 to 1970 are set cut in the Apperdices
to this nmemorandum. (Early months are in old-style calendur; Septeuber

1752 has only 19 days.)

: Much of the content of Memoranda 24 and 26 are combined in a paper by

the writer, entitled "gvaporation in the London zrea 1698-1970°F

(unpublished ms as at 9 Apr 1973)
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VONTELY AVERAGE (SCREEN) AIR TEMPERATURE AT KEW OBSURVATORY.,

sources of tata and pstimates.

1698 ~ 1722 Menley's Central England Series adjusied to give estimates
for the J,ondon Region &s shown in Fig.l.
Manley,G. “Temperature trends in England 1698-1957"
Archiv. fur Meteorologie, Geophysik und Bioklimatologlie
Band 9 Heft 3.4 1959.

1723 -~ 1811 Manley,G. Temperatures for the London Region. (Typescript
communicated to the meteorological office 1967).

1812 - Qct 1822 Greenwich Observatory values adjustied to give estimates for

Kew as shown in Fig.2.

Eaton, B,S, "Greenwich Temperatures 1811 - 1856" Royal ket.
Soc, ms. (Meteorclogical office Library).

Fov 1822 - 1840 Various sites in the greenwich area. Values adjusied by sub-
tracting 0.2°C (to ""correct” from 25 - 40 fi. asl 10 CLSETValory
keight, 155 ft.) then adjusted as shown in Fig.2.

Eaton, H,S, (as above).

1841 - 1870 Greenvich Observatory temperatures adjusied as snown in Fig.2.

Brazzell, J.H, "London yweather" Meteorological (ffice London

BMSO 1968,
1871 -~ 1920 v"London yeather" Rrazzell J,H, Kew (Observatory Temperatures,
1921 : nMeteorological and Magnetic Year Rook" Kew temperatures.
1922 - 1956 nobservatories year Books" Kew temperatures,
1957 - 197C nmonthly weather Reports"  Kew temperatures,

The above, from 1698 to 1870yare set out on 20-year sheets, (t\?ﬂ-kba
From 1870 to 1970 the values are given on computer print-out.(ﬁ‘i’?")




“

NMONTELY AVERAGES OF DAILY RUN-OF-WIND AT 20 TQ 23 METRES (above ground)
AT KEW OBSERVATORY.

sources of nata,

1870 - Sep 1876 "yind Tabulations for Kew 1868-1877" (M.0,Archives).
Oct 1876 - 1900 '"Reports of the Kew (Observatory Ceoumittee of the
Royal Society" (Meteorclogical Orfice Library).

1901 - 1910 "Reports of the pational Physical Laboratory and Qbserv-
atory Department" (Meteorolegical Office Library).

1911 - 1921 "British Meteorological and Magnetic Year Books!
(Meteorological office Library).

1922 - 1956 "Observatories Year Books" (Meteorological ¢ffice Library).

1957 - 1970 “Menthly yeather Reports" of the Metecrological (ffice,

Notes:

(1) pate from 1870 - 1925 are from the Rebinscm @nemometer;r¥erisusly

stated te have been at 70 feat (21,3 m) 2nd 20 m aheve greund.

(2) Instrumental readings up to 1905 were multiplied by Dr.Robinscmis
original factor 3 but, from 1906 onwards, the revised factor 2,2
was used. (See p. 23 of the reports fer 1905 end 1906, respectively. )
1870-19C5 values have been multiplied by 2¢2/% to remove the incemsist-
ency intreduced by the change of factor,

(3) pata from 1926 - 1970 are frem the Dines smemograph with head at 23 m
above ground,

The above, from 1870 - l97q,are set out on 20-year sheets. (f}pp;i{)

The overall slope of' values in Fig.3 has been coarsely removed in the manner
set out on the sheet dealing vith run-of-wind at 2 metres oy multiplying all
values from 1870 to 190C by 1,128 and s1l values from 1901 to 1950 by 1.C8.
These results are set out on 20-year sheets, (ApP 3)



MONTELY AVERAGES OF RUN~OF-WIND AT 2 METRES ABOVE GROUND AT KiW OBSERVAIORY.

Estimates based on the measured values at 20 - 23 metres above ground from

1870 toi1956 are given in the computer print-out.

The annual aversges of measured winds sre plotted in Fig.3 from which it may
be seen that there has been a sustained increase from the beginning of the

record to about 1930.

Decadal averages are as follows:
1871 1881 1891 1901 1911 1921 1931 1941 1951 1961
188D 1890 1900 15910 1920 1930 1940 1950 1960 1$70

180 178 180 187 188 188 205 200 202 206 miles/day

From this simple table it is easy to derive factors to remove most of the
slope from the graph, _
1871 ~ 1900 multiply by 203/180 or 1.128
1901 - 1930 wmultiply by 203/188 or 1.08C
it being assumed that the increase has heen mostly due to

greater sensitivity of measuring and recording apparatus over the years.

Thus, starting with the raw, published data the following modifications have

been made to produce estimates of 2 metre wind-run (monthly average daily run).

1870 -~ 1900 Multiply by 733 to change instrument factor
multiply by .54 to edjusttivalues from 21 to 2 metrea* b6
multiply by 1,128 to allow for apparent low sensitivity of spec
measurements,
1901 - 1905 Multiply by 733
multiply by .54  * H&/
multiply by 1.08
1906 ~ 1930 ¥ultiply by .54 } e 9P - 1957 uluply by 54,
maltiply by 1,08

The values from 1957 onwards are messured run-of-wind at 2 metres,

These estimates and measuremenis of 2 m run-ci-wind are given On compuier

print-out, (ﬁ?P, 1)

% Soo. F;a-l‘* 4




¥ONTHLY AVERACES OF VAPOUR PRESSURE (in the screen) AT KEW OBSHRVATORY.

gources of pata and pEstimates.

1870 - Sep 1876 Estimated from air temperatures, using Fig.2 of Meteorologicel

office, Met 0 8, Evaporation Memorandum NO.24.

oct 1876 - 1900 "Reports of the Kew Qbservatory Committee of the Royal Society!
- (Meteorological office Library)

1901 - 1910 nReports of the Fational Physical Laboratory and Qbservatory
pepartment® (Meteorological office Library)

1911 - 1921 wRritish meteorologicél and Kaghetic Year Books"
(meteoroclogical (Qffice Library)
1911 - 1913 values obtained from average temperature &nc
aversge relative humidity. 1914 - 1920 velues are means of
vapour pressures at 09 and 21 hr., GMT. 1921 values wgre com-
puted from daily mean temperature and daily mean relaiive hum-

idity,

1922 - 1956 nObgervatories Year Books" (Meteorclogical (ffice Libraxy).
Computed as in 1921,

1957 - 1970 nMonthly weather Reports" of the Meteorological gffice,
Averages of values at 09, 15 and 21 hr GMT.

The above values are given in computer print-out.(F\PFh |)

Pre - 1870 estimates may be obtained by the method of EVap.Menos No. 24
as for 1870 - T6e




' MONTHLY AVERAGES OF DATLY DURATION CF BRIGHT SUNSHINE AT KEW OBSERVATORY,

qources of Data and fEstimates.

1870 - Sep 1876 Estimated as set out in Evaporation Memorandum Nc.Z24
] (using Fig.l.)

oct 1876 - 1880 "Reports of the Kew Qbservatory Committee of the Royal

Society."
1881 - 1920 "London Yeather" J,H,Prazzell Meteorological (ffice HMSO
1921 ; "British Meteorclogicel eand Magnetic Year Book!
1922 - 1956 "Observatories Year Books"
1957 - 1970 "Monthly weather Repcrts"

The above values are given in computer print-out, (¢§pp.l.)

~ . T

as fpr 1870-T0.
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BONTILY AVERACES OF DALY SWIND RUN ¢ P 2M REPRESENTATIVE OF KEW, SURREY,(M&/DAY)

Decade 1531 - 19KO
pata R 8 (92619730

- — —— -y [ = T —— [ o L — —a - «

Average 1.93‘T 19452 1933 | 1934 1935| 1934| 1837| 19358 1933 | 1940
January .. 210 | 229 | 227 | 205 193 | 205 | 257|279 | 290 |22) | 73X
February ... 229 | 227 | 268 | 160 |290 | 193 | 240 | 29€ | 229 | 227 | 236
ok 263 | 221 |227] 193|199 | 166 | 222|199 | 268 | 257 | 222
e 229 |27l | 16o| 210 |257 16| 199 | 221 1227 |22] | ZRi
My 216 | 188 | 155|188 | 2551|210 | 171 |2k6 198 |2 | 198
e 26 | 205 166 | 2a5| 229 | 1,9 | 1557|246 | 240 | \BF | R0C
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Housiber |81 | 16§ | 263 |29 [269 2031187 | 173 ] (§3|807 | 203
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