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that the rule of pressure varying as the sqiiare of the velocity might be trnsted 
to hold for the whole range of possible wind velocities, excepting perhaps for the 
verr lowest. He 
believed that the high pressures recorded were mostly due to the inomenturn of 
the moving pmts carrying the index beyond its proper position ; md  Mr. Ellis’s 
remarks about the Greenwich anemometer had confirmed his belief. Mr. 
Szmchaii had remarked that the subject of wind pressue generally was one of 
mechanics, and no donbt it was so. This special branch of mechanics, however, 
viz. hydro-dynaslics, was so W c i d t ,  and the mfithematical analysis required 
so complicated ancl abstrnse, that personally he could not attempt to approach 
the suubject &om that side, ancl he believed that it was only in a few limited 
cases that a rigorous mathematical solntion could be obtained. 

In conclusion, he sliodcl like to say that he thought the tube form of ,anemo- 
meter a very good one indeed, but there were two points about it which must 
not be overlooketl. It was essentially a pressure and not a velocity instrument, 
F L ~  its iiiclications of velocity would certainly depend upon the density of the 
air. Secondly, if the registerLig part be placed away fiom the head, as must 
generally be the case, the communication mnst be made by means of two tubes, 
in such a ma,nner thar the actnal pressure of air in  the room in which the regis- 
tering part is placed c m o t  affect the instrtunent. Otherwise, the opening of a 
door or window, or even stirring up the h e  and increasing the draught up the 
chimney, would appear on the record as a change of wind velocity. 

Mr. Ellis had referred to the momentum of pressure plates. 

O n  the Difierence piioduced in the Meail Temperature derivecl from Daily 
Filaxiiiluin and Minimti in Flegdings, as depending O i i  the  l i i i i e  at 
vdh ich the  fherinometers are read. 

GY TVILLIAN ELLIS, F.R.A. S., of the Royal Observatory, CSreenwich. 

[Received gay l?th.-Read Jane lStkx, lS90.3 

THE maximnm and minimum readings of air temperature which appear in the 
Greemrich Observations are those of the maximmu and minimum thermometers 
on the revolving stand, and refer to the civil clay from michight to midnight. 
’When the Greenwich maximum and minimum temperatnres mere first 
commnnicatecl to the ~ o y d  l\iIeteorological Society for insertion in the 
Meteoi.o?ogicaZ Reeorcl, in the table giving results for London stations, they 
were supplied as thns tabulated for the Greenwich volume, and as indeed 
pre-rionsly also appearing in the VeeliZy Retwn of the Registrar General. 
Bnt on this arrmgement, the separate daily readings mere not comparable 
vrith hliose of the other London stations, since the latter x’ere tabihted. 
:Ic.cordiug to the plan aici)pk;:d L!; t h c  SocietJ- f u r  stntious terlu2.d ” Climn- 
t,~logicnl.” I n  conserpence of vhich t h e  Greenvich vnlnss, since the 
beginning of the ycxr l.S8C, h n ~ c ,  a t  thc req~iest of thc Society, bcen supplied 
nccoyding to tlic cliiiint,nlo$cnl pIn.11, t1i:xt i.: t o  ’ tlic rcndiug of tllc 
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maximum thermometer for the twenty-four hours ending 9h. a.m. is entered 
to the preceding civil day, and the reading of the minimum to the same civil 
day. 

Without consideration of the matter it might be supposed that, with values 
tabulated according to the two methods described, the monthly means of the 
maximum and minimnm readings would, on the average, be similar on both 
systems. But on making the necessary comparison, a perceptible difference, 
almost ~ I W R ~ S  in the same direction, was found to exist, not only between the 
means of the maximum readings, but also between the means of the minimum 
readings. This, it appeared to me, might have sufficient interest for the 
Fellows of the Royal Meteorological Society to make it desirable to 
communicate to the Society the results of a comparison made for the fow 
years 1886 to 1889. The differences found to exist between the two Sets of 
menns are given in Table I., from which Table II. is formed showing the 
differences in the mean temperature of the different months thereby 
produced, as derived from the mean of the maximum mnd minimum readings. 

I t  will, of course, be understood that the differences given in the Tables 
are differences of indication of the same maximum and the same minimurn 
thermometer (those of the revolving stand) arising simply from difference in 
the method of tabulation. 

TABLE I. 

I Excess of Climatological Maximnm Excess of Climatological Minimum 
above Civil Day Masimum, I above Civil Day Minimnm. 

1886. -- -- 
0 

January .. $ 0 2  
February .. 0'0 
March .... 0.0 
April . , , . . . $03 
May .. .... $0'2 
June .. .... $0.1 
Jiily .. .... $03 
August .... 0'0 
September +OI 
October . , . . 0.0 
November . . +0'1 
December .. +O.I 

Means.. . . +O.I 
--- 

+0.2 

+02 
$0'2 

0'0 

00 
00 
00 
0'0 

$0'4 
$0'3 

+:.4 
0'0 

$0.4 
+0.2 
$0.2 

+0'7 
4 0 ' 3  

; $0.4 

0'0 

-0 I 
0'0 

-02 

0 

0'0 

0'0 

00 

q-0.1 

+0'I 

$0'3 
$01 
0'0 
0 0  
0'0 

I -0'1 
; $0'8 

+O%O 
$0'05 
$0'15 

$0'15 
$0.15 
+0'27 
$0.08 

,$0'05 
$040 

$0'15 

0'00 
0'00 

+:.3 
-0'1 
$0'3 

+0.7 
$0'8 

$0'4 
$ 0 6  
$0'5 
$1.6 
+0.6 
$0.2 
1-0.1 

- $0.13' -'---t-I- +o'Ig, $0 11 +o 14 SO.,+ 

1887. - 
0 

4 3 . 5  
t 0.3 
+0.5 
$0.4 
$0'5 
$05 
$ 0 5  
$0.2 

4-0'7 
$0.3 
$05 - 0.3 

1889. Mean. -- i - I  
0 0 

-0.4 -0.27 
0'0 $0'13 

$0'5 $0.60 

$0'1 . 3 0 ' 3 5  
$0'3 i-0'45 

+0'3 $0'33 
$0'3 +0'35 
f O ' 5  I +0.5" 

+0'5 $0.4' 
f0'4 $038 

$0'9 +I'05 

-0.1 -0.O5l 
-I -- I 

Examining the various columns of Table I. it is seen how persistent is the 
tendency to difference in one direction. Especially is this so as regards the 
means of the minimum readings, which not only differ more than do those of the 
maximum readings, but differ also by amounts that vary considerably with the 
time of year, being apparently greatest in spring and autumn, less in summer, 
and least, being indeed reversed in direction, in winter. The difference between 
the means of the minimum readings in the month of September is esiiecially 
remarkable, particularly in the year 1886. In explnnation of these differences 
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Month. 

TABLE II. 

Excess of Climatological Monthly Mean 
Temperatnre above Civil Dag Monthly 

Mean Temperature. 

1887. - 
0 

-0'1j 
+O?O 
$0.35 
$0.20 

+0.35 
4 0 3 5  
+005 
+o.ro 
$0.35 
+0.15 
$0'45 
000 

--- 
+o*za 

1888. -- 
0 

-0'05 
+ o r 5  
$045 
$0.25 
$0.45 
$005 
+0.3j 
$060 
$0.45 
$0.15 

$0'35 
+ O ' I O  

~ 

$0.27 +o.rg 

1889. -- 
0 

-0'20 
+0'05 

+0'25 
+ 0 3 0  

+ 0 O j  
$0.00 

$0.20 

s0 .25  
+045 
$025 

g:;; -- 
$0.25 

Mean. -- 
0 

-0.04 
S O . 0 9  

$0.30 
$0'37 

$0.3 1 
$0'30 
$0. j 2 
$0.21 
$0.21 
-to-18 

j 

$0.24 

-- 

January ....................... 
February ....................... 
March .......................... 
April ............................ 
M ~ Y  ............................ 
June ............................ 
July ............................ 
AW+t .......................... 
September .................. 
October .......................... 
November ........................ 
December ........................ 

Means .................... ----___-__ 

+;.2j 
-005 
$0.15 
$0'55 
$0'4j 
+ o . q  
$0'45 
$0.25 
S O ' S  j 
$0'30 
$0.15 
0.00 

$0'30 
-- 

it is to be remembered, first as regards the maximum, that the daily reading 
for the twenty-four hours ending 9h. a.m. being, according to the 
climatological plan, placed to the preceding civil day, if the temperature 
between midnight and 9h. a.m. should in any case be higher than that for the 
twenty-four hours ending with midnight, the recorded climatological maximnm 
will be higher than that for the civil day ending at midnight, and a few 
instances of this kind occurring during a month tend to throw up the 
climatological mean as compared with the civil clay mean. On the other hanc!, 
as regnrds the minimum, if the temperature between 9h. a.m. and millnight 
should fall below that for the twenty-fonr hours eliding with 9h. a.m., the 
minimum recorded for the civil clay will be lower than that recorded on the 
same day on the climatological plan, and this occurring occasionally during a 
month tends to make the climatological mean again relatively high. So that 
the climatological mean maximum and minimum both become increased as 
cornpared with those given by tabulation according to the civil day. Or the 
mean temperature as derived from the mean of the maximnm and minimum 
readings differs, according to the system of tabulation employed, in the way 
shown in Table II. 

There is a converse case, both as regards masimiun and minimum, not 
apparently occurring SO frequently as the cases before mentioned, excepting 
in minter, mil consequently generally insufficient to compensate for their 
influence on the mean values. For instance, the temperature may happen to 
be higher betweenmidnight and 9h. a.m. than at any time during the twentg- 
four holm ending with the following 9h. a.m., in which case the civil clay 
maximnm would be the higher of the two. Or the temperature may belower 
between 9h. a.m. and midnight than during the twenty-four hours ending 
with the following midnight, in which cnse the climatological minimum will be 
the lower of the two. 

The anomalies mentioned arise only when the diurnal variation o f  
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temperature is abnormal. When the daily maximum occurs at the ordinary 
time, in early afternoon, and the minimum shortly before sunrise, the maxima 
and minima, on both the systems of tabulation mentioned, would, in the 
absence of great fluctuations of temperature from day to day, be in this 
country generdly similar. The cases of abnormal change first mentioned are 
those that more frequently occur, excepting in winter, whilst those afterwards 
spoken of are more especially prevalent in winter. 

As respects the great difference between the means of the minimum 
readings in September 1886, I have gone over the numbers again, and find 
the difference to be really correct, and clue to the instances in which the 
temperature before midnight fell below that of the preceding night. On one 
day especially, September loth, the minimum for the twenty-four hours 
ending 9h. a.m. was 61O.1, the climatological minimum for the day, but 
before the midnight following the temperature fell to 46O.0, mhich was the 
minimum for the day according to civil reckoning. Thus O O . 5  of the 
difference (1'-6) between the monthly means was produced by this one case. 

I t  may be further pointed out, as concerns the variation between the means 
of the minimum readings during the course of the year (last column of 
Table I.) that the greatest differences OCCLW at those periods of the year 
which, on the average, are most free from cloud, spring and autumn, whilst 
the negative differences are found during the most cloudy period, that 
of minter. 

The tabtilation of the maximum and minimum readings according to the 
plan adopted for Second Order stations, by which the maximum and 
minimum readings for the twenty-four hours ending 9h. p.m. are placed to 
the day of reading, seems likely to give mean values more in accordance with 
those found from tabulation according to the civil day, but I am not at 
present prepared to offer any evidence on this point. 

ADDENDUM. 

Refmeme is made in the precedirg paper to  the system of registering the 
mnsimnm and minimum temperature adopted for stations of the Second 
Order (according to  which they are tabulated for the twenty-four hours 
ending 911. p:in.) as likely to  give means more in accordance with those found 
from values referring to the civil day, but no evidence on the point is given. 
It homever happens that the observntionv of the thermometers in a Stevenson 
screen and on the roof of the Magnet House at the Royal Observatory 
are recorded on the Second Order station plan, and as their daily readings 
have been compared with the corresponding readings of the ordinary 
maximmi md rnhimnm therrnoineters on the revolving stand, the monthly 
n i~aus  of tho oli.servrecl diikrcnces, if iipplied tc, thc: nionthl!; means of the 
Stevenson scrmi aid roof tleru~olii~ters, enable LIR to infer therefrom the 
monthly U M ~ S  of' thc urdiusry luasiuulu ;tnd minimum therluoueters on 
the revolving stand according to the Second Order station system, and SO 
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Nonth. 

---- 
January ........ 
February ........ 
March .......... 
April ............ 
May ............ 
June ............ 
July ............ 
August ........... 
September ...... 
October .......... 
November ...... 
December ........ 

Means ........ 
-_. 

compare them with means of readings of the same thermometers applying to 
the civil day, midnight to midnight. In these results Stindays are omitted, 
the Stevenson screen and the roof thermometers not being read on Sundays, 
but as the question is one of differences, this does not signify, so long as the 
same claye are used in all cases. Such resnlts are available for the years 
1886, 1887, and 1888, but not for 1889, the discussion of the work for that 
year not being yet complete. By the process described, apparently involved, 
but under the circumstances really saving labour, it will be seen that in the 
annexed tables we have, as before, simply differences of indication of the 
same maximum thermometer nnd the same minimum thermometer (those of 
the revolving stand) 8s depending entirely on the method of tabnlation. 

TABLE III. 

- 
1886. 

+Q.I 
-0'1 
-0'1 
-0'1 
+O.I 
+o.r 
0'0 

0 

0'0 
0'0 

+O.I 
+O.I 

$0'3 

3-0.0. 
- 

I Excess of Second Order Excess of Second Order 
Ninimum above Civil Day Maximum above Civil Day 

Maximum. I Minimum. 

1887. i 1888. I i3Ieon.l 1886. I 1887.1 1888. I Mean. ------- 

0'0 +0.02 

+o*oj  0'0 +o,oj 
o.o o'oo 

+o*z +o.z +ox7 
+0'45 +O'I +0'28 --- 

ROYAL OBSERVATORY, GREENWICH. 

Excess of Values of Climatological Maximum, Minimum and Mean Temperntnre, above 
the corresponding Civil Day values, 1586 to 1889. 

&. 

M i n  

1.00 

0 J O  

0-00 

a JO 
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---__------- 
Jauuary .......................... 
February .......................... 
March ............................ 
April .............................. 
May .............................. 
Jme .............................. 
Judy .............................. 
August ............................ 
September ........................ 
October .......................... 
November ........................ 
December .......................... 

Means .......................... -------------- 

TABLE IV 

- 
1886. 1887. 1S88. 

+~.IS +:.I, :.OO 
0'00 40.38 $0.28 

-0.05 $0'12 $0.17 
+WIo $0.23 $-0'15 

+0.32 $030 $:'% $0.30 $-O'Os 
$0.20 $0'25 4-0.12 
+0'25 $0.02 $0'30 
$0.35 $0'30 +0.20 
$0.10 $0.18 +0'13 
+0'05 +o.17 $0'25 
-0.15 + O m  +O'IO 

$0'13 $0'23 

Month. 

Excess of Second Order Monthly 
Mean Temperature above Civil Da 9 

Monthly Mean Temperature. 

Mean. 

+,".OS 
+0.22 

s0.31 
+02z 
+0.19 
+0".9 
+028 
+o.14 

$0'09 

+0.08 
$0.16 

$0'16 

ROYAL OBSERVATORY, GREENWICH. 

Excess of Values of Second Order Masimnm, Minimum and Mean Temperature, above 
the corresponding Civil Day values, IS86 to 1558. 

+ 0.50 

M e w z  
Tunp 0 .00  

- 0.50 

Fro, 2. 

It thus appears that the differences between the Second Order system 
means and the civil day means are of the same general character as in the 
comparison given in the paper between the Climatological means and the 
civil day means; but are less in amount. There is not, however, such marked 
variation between the meana of the minimum readings in different parts of 
the year as is shown in the cornparison with the Climatological means. 

The mean monthly numbers of Tables I., II., III., and IT., are graphically 
exhibited in the accompanying diagrams (Figs. 1 and 2). 
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Maximum Minimum 
b1onth. differs on differs on 

J'anuary ... S clays. 19 days. 

March ,.. 1 ,, 11 ,, 
April ... 5 ,, 10 ,, 
May ,.. 3 ,, 6 ,% 

February ... 4 ,, 7 ,, 

hinsimnm Minimum 
Month. differs on differs on 
J L ~ Y  ... ... 3 clays. 7 days. 

September ... 1 ,, 16 ,, 
October ... 3 ,, 10 ,, 
November ... 6 ,, 13 ,, 

August ... l , ,  > J  
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ever, it lins been authoritatively laid down that, at primary stations, maximum 
a d  minimiun readings should be tabulated according to the civil day, ending with 
michight, we cmnot, BS suggested, give up the civil day errangement, although 
if thought desirable the uonthly Iuems of readings might be given in addition, 
according to the Second Order system and Climatologicd plan. 

On the distribution of Barometric Pressure at the average level o f  the 
H i l l  Stations in India, and its probable effect on the Rainfall of the 
Cold Weather. 

EY W. L. DALLAS, of the RIeteorological Office, Calcutta. 

(Communicated by 32. H. SCOTT, F.R.S.) 
(Abstract .) 

[Received May 6th.-Read June lath, 1S90.1 

THE author shows, by a comparison of the cold weather rainfall of Tnclia in 
January 18S9 and JZWILIS~Y 1890, that whereas the former was in excess of 
tlio average over the greater part of North-western Indin and in Ceylon, the 
llztter  as very dchcient in both quarters. o n  coiuparing the mean distribntiou 
of pressure in the two iuonths as s h o ~ n  by stations on the plains, lie finds 
that their main features are very sindnr, except that the general pressure was 
lover in the latter and drier yew. In both years it was such ns to prodwe 
a preponderance of anticyclonic winds. When, however, he compares the 
pressnres at the hill stations (at elevations varying between 3,500 and 7,500 
ft.) he finds that those afford evidence of baric gradients of very different 
intensities in the two years, and reversed in direction from those on the 
p l h s .  Accordkg to the method of reduction adopted by the author, the 
gradients in JE~I~LI~z~';~ 1859 appear to be about cloiible those prevailing in 
Jnnnmy 1890, and to this circumstance he attributes the greater prevalence 
of Sonthwly winds and rainfdl in J'wuary 1889. 

He also comparcs the barometric conditions, winds and rainfall of two 
storms that passed across Northern India in February 1889 and February 
1890, and finds that at low levels their barometric fentnres were rcmarkably 
alike, the rainfdl being mnch heavier at the hill stations, while none fell in 
the Sonthem P n n j h  in the storm of the latter yearr whereas in that of the 
former ycnr it was liiore general on the plains. Bnt in the barometric readings 
of thc hill stations, he finds evidence of a very different distribution of pressure, 
anJ he considers that herein lay the explanation of the differences in the 
x:Grt f id I . 




