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An accurate determination of these elements was found essential
to the prosecution of the inquiry, and it subsequently proved desirable
to institute a careful comparison of each subject with its average
values from a long series of years,

Naares and PosiTions oF METEOROLOGICAL STATIONS, and
Naues of OBSERVERS.

Approx.
o . . . Height T e
Name of Station. Latitude. [Longitade.[ " = Names of the Observers.
' Sea.
o+ | o 1 | Feet
Crystal Palace, Sydenbam | 51.27 N.| 0. 4W. 3007 Under the superintendence of

George Grove, Lsq., secre-
tary.

Iewisham - - -] 51.28 0. 1W.| 82 | W. Richardson, Esq., Assist-
ant Secretary, British Me-
tecrological Society.

Royal Observatory - | 51.28 0. 0 159 | The Astronomer Royal
Bexley Heath - - | 51.28 0.10E.| 210 | Flaxman Spurrell, Esq,
M.R.C.S.
Brixton Road - - | 51.28 0. 6W. 350 | Francis Boyle Garty, Esq.,
MR.C.S.
Camberwell - - - | 51.28 0. 5 15 | William Searle, Eaq.
Battersea - - ~-|51.29 0.10 15 James Griftin, Esq.
Dreadnought Hospital
Ship - - -|3L29 0. 1 20 | Captain Sanders, R.N.
*Bermondsey - -~ | 51.29 . 0 Martin, Esq.
Millbank Prison - - | 51.29 0. 8 15 Mr. R. J. Gould, under the
superintendence of Dr, Baly.
Consumption Hospitzal,
Brompton - - -15129 0.10 20 Vertue Edwards, Esq.,
M.R.C.S.
General Board of Health, | 51.30 0. 7 20 | J.F.Campbell, Esq., and John
Whitehall, C. Hailes, Esq.
St. Thomas® Hospital - { 51.30 0. 5 60 R. D. Thomson, Esq. ; M.D.,;

F.RS, L. & E.; M.BALS.

Poplar - - - -] 51.80 0. 0 20 W. J. Bain, Esq , M.D.
Guildhal - - - | 51.30 0. 5 40 | FrederickSingletonKnott, Esq.
General Registry Office, | 51.30 0. 7 30 William Clode, Esq., under the
Somerset House. Superintendence of the Re-
gistrar General.
St. Giles’ Workhouse - ) 51.30 0. 8 20 | William Bennett. Esq., M.D.
Chiswell Street Brewery | 51.30 0. 5 96 | Walter Fletcher, Esq.
St. Mary’s Hospital - | 51.30 0.10 126 | William Copney, Esq.
Bethnal Green  ~ - | 51.31 0. 3 20 Thomas Austen, Esg.
St. John’s Wood - - | 51.31 0.11 150 | George Leach, Esq., President
B.ALS.
St. Pancras - - | 51,31 0. 8 40 | Charles Worrell, Esq.
Highgate - « -] 51.32 0.10 420 | Dr. Satherland, Inspector
' General.
Enfield Viearage - .| 51.39N.| 0. 5W.| 100 | Rev. J. M. Heath, MA, .
M.B.MS.

The instruments consisted of

A Dry Bulb Thermometer, i
A Wet Bulb Thermometer,

A Maximum Thermometer,

A Minimum Thermometer,
Moffat’s Ozone Test Papers,
Schonbein’s Ozone Test Papers, |

L at all the stations.
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An Electrometer in addition at six stations.
A Barometer in addition at seven stations.
A Rain Gauge in addition at nine stations. ,

The instruments were all previously compared with standards, an
their index errors exactly determined, under my own superintendence.

The stations at Sydenham, Lewisham, Greenwich, Bexley,
Brixton, St. Thomas’s Hospital, Chiswell Street, St. Mary’s Hospital,
St. John’s Wood, and Enfield Vicarage, were already supplied with
instruments ; Dr. Baly at Millbank, the President of the Board of
Health, and the Registrar General, . furnished themselves with
instruments for this inquiry, and the instruments were furnished by
the Board of Health to Camberwell, Battersea, Dreadnought Hospital
Ship, Bermondsey,* Brompton, Poplar, Gruildhall, St. Giles, Bethnal
Green, St. Pancras, and Highgate.

Plan of Observations.

To obtain a tolerable approximation to the laws of the distribution
of temperature, humidity, &c., within a few weeks, it was essential
that every precaution should be adopted to ensure the most perfect
comparability of results. To this end the instruments selected were
uniformly good, and were placed for the most part by myself at each
station, in the best position the observer could command; personal
instructions were given with regard to instruments and the method
of recording observations, and were repeated till the observer had
acquired the power of observing with accuracy.

Tt was desirable that the plan of observation should be the least
onerous to give the required information. A plan of simultaneous
observations I found to be incompatible with the various avocations
of my corps of observers. For the same reason I was forced to
content myself in some cases with one set of observations daily, but
for the most part I succeeded in obtaining two, and 1In a few casesas
many as three sets daily. The following Table shows the times of
observation at the several stations.

Name of Station. Times of Observation.

Crystal Palace - - - 9 a.m. and 3 p.m.
Lewisham - - - - 9 a.m. and 3 p.m.

Royal Observatory - - - 9 a.p1. noon, 3 and 9 p.m.
Bexley Heath - - - 9 a.m. and 9 p.m.
Brixton Road - - - | 11 a.m.

Camberwell - - - - 9 a.m. and 3 p.m.
Battersea - - - - 9 a.m. and 3 p.m.

9 a.m. 3 and 9 p.m.

Dreadnought Hospital Ship

* No observation was received from this most important station. I much regret that
Mr. Martin did not signify to me his reluctance or inability to discharge the duties of ar
observer. I should have then taken steps to secure observations from this particular

locality.
g A2

el

NI Y SN

<

e e B
LW T L
FRRPR B, L SR S TR X P A




Name
of Station
Tim = \
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Millbank Pris ' | HE
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03pit - !en o Sl = LH5EEETER
l General Board spital, Brompton 9 a.m. and 4 g 8 288 RE L - ’*"7'-”"7‘%:”:515 = °
i g ard of Health ’ - - 9 p-m = o ahs iy %EE:&L‘ . :
,E t- Tl ) '\’ - e “hi a-n L) * [=] gy i B '-‘l;‘?o H _"'-2".‘:‘::‘6? = -".
jomas’ Hospital fchall - | 10 am. and 3 p.m 8.2 . £5%3 T gizizaz |5 f
Poplar ‘ - 0 am. and 4 p.m. §lRIALE 2232 gl & EEEZELED 2
. - - - . = P ;_-". M ,,,\:;'::::;;'_‘ . p
Guildhall - - - 11 a.m. and 3 %)n L& Al 28 SR £ :'53___?5,3 & &
General Reei - . 9 a.m ¢ p-ni. |58, BEEE z| 2|22 EEEER
Hou Registry Offi - | 11 am, and 5 p.m Rt R 3 EZZ CZZZZ (g 1
ouse g ce, Qomerzet a.nt. and 4 1 SRS o Sz f__f-';?caa 2
St. Giles’ Workhouse - S p-m. | .EZ . 5353 NEEEEAE
Chi orkhouse - - |11 E-p BEE R :
swell Str ' - a.m. and &2 " ‘8533 58 _H85518 2
. tleetB‘ . - . C 3 3.1 —1 ':l':lﬂﬁ =iz =k 21 | & [
; St. Mary’s Hos Brewery _ 10 a.m. and 3 p-m. 2 35 P ol 2EB EHE )
f Bethnal Gr spital - - ) 9 am. and 3 Ly “aa 9‘-:;: : 55 5525 Y
| St John's Wor - -9 p.m. LT Eszzeng 2k 42: |3
i St ohn’s Wood } - aan. and 3 pam ! g~ SE2SEEESS 5 2| 285 EEE . 2
| :Ht Paneras - - - _ 9 a.m. and 3 pm. = E‘E';Eig,:];':; = o 'f_‘f‘_?si‘,?, &
% ighgate - - 9 am. a - 2| o pitgza 2 = 2| s3555583| 8
Enfield - - 19 nd & p.m Z | SEESEES oA % S\ | EDEEERED g
eld Viear - - a.m. o SPEAIE s s < el B
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The numbers in the lower line show the weekly pressure of the TanLg TTL—Successive Maxima and Minima Readings, &e.—cont. ;
] atmosphere over the metropolitan districts at the level of the sea. _ _ 1
; They are not remarkable till the second week in August: the pressure | Seadings Sgﬁisl’;‘;geé’:fﬁf“s 3
then exceeded 30 inches, and, with the exception of a slight defect MoxrH, Day, and © Sug‘gg;‘;ive ’ &
| (0-032in.) in the following week, it exceeded 30 inches in each suc- Hour. Maxima and
. ceeding week till the end of September. The pressure during the _ Minima. | Increase. | Decrease. ii
P first and second weeks in September was remarkably high, exceeding <! i
) 304 inches in both weeks; 1t decreased in the third week, and in- 1854 : in. in. n, ;%
| creased in both of the following weeks. It was low in the last two Sept. 3 - 9am. -| 380448 -078 %
' weeks in October, very hich in the first two weeks in November, 4 - 3pm. - gg%g *133 e
low in the last two weeks, and afterwards variable. g B ]31031;1 ] 30-3‘)8 . "275 g
. . o . B e Joax ‘05
By comparing the numbers at the several stations, it will be seen, 10 - 9am. - 20 22; 520 §
as might have been expected over so small a space as the metropolis, L 14 - 9am. - 53.2;33 - 268 §
that the atmosphere has been evenly distributed. It will, therefore, , 15 - g a7 59-858 175
. be necessary to trace the suceessive maxima and minima of atmospheric 11% ©e BTl 30-190 "332 " %
g pressure from one station only. They are recorded in the following 90 - noon - | 29-980 210 i
¥ Table. 5 : 418 i
; a 22 - 9am. -| 30393 | o291 8
B 24 - 1lpm. - 38;2(7) -333
TABLE TI1.—SuowiNG the successive Maxnia and Mmvmia READINGS gg ) g aE ) gO' 147 *293
of the BAROMETER in LoxpoxN, at the LEVEL of the SeA. o T P10 -976 "129
Oct. 1 - 10am. - 30-276 -471
3 - 9Yam. - 29 '890 -165
i Readings Difference between 3 - 9pm. - ‘39 :9,10 400
P MoxtH. DAY, and of Barometer; | successive Readings. 5 - 3pm. - 29-570 - - 568
’ - ]E,I ’ successive 7 - 9pm. - 30-138 -378
) OUR. Maxima and 9 - 9am. -| 29760 -955 -
: Minima. Inecrease. | Decrease. i3 - 9am. - 30615 855 1-333
. 18 - 9am. - 29-282 -560
-._ 1854 : in. in. in. 19 - noon - 29-842 499
- Jllly 1 - 9 a.m., - 29'927 .088 20 - 3 1).1]1. - 29.429 -267
2 -11am. - 30:015 -305 : 21 - 9pm - 29-687 - 640 _
4 - 3pm. - 29-620 910 ' 25 - 3pm. - 29-047 1-359 |
: 8 - moon - 29-830 = .043 27 - 9pm. - 30-406 -994 1
9 - 1pm - 29-787 190 29 - 10 am. - 30-182 170 ;
10 - 9pm. -| 29°977 199 29 - 9pm. -| 80352 997 Al
12 - 9am. - 29-855 -051 31 - 9am. - 30°125 .387 '
13 - mnoon - 29'906 116 Nov.1 - 9pm. - 30-462 -399
14 - 3pm. - 29-790 -358 5 - 10am. - 30-063 - 597
16 - 11 am. - 30-148 -138 7 _ noon - 30-590 511
18 - 3pm. - 30-010 969 11 - 9am. -| 30079 931
2 22 --9am. - 30-272 172 12 - 3pm. - 30-310 ' 1-252 :
; 25 - moon -| 30°100 | a9 16 - 9am. - | 297058 | ;.4
,:_:' 28 - 9am. - 30-260 558 20 - 9am. - 30-215 1:9297
‘: 31 - 9 1).]]1. - 29 '702 .448 22 - 3 1).]]1. - 28.988 1 . 129 -
Aug. 6 -1l1pm -| 30°150 305 97 - 9pm. -| 380110 B .851 ;
10 - 3pm. - | 29-845 .189 29 - 9pm. -| 29289 .395 !
¢ 11 - 9pm. - 30027 30 - 9am. - 29-584 - .
Ed. o -285 . - 334 .
i) 14 - 9am. - 29-792 - 493 30 - 9pm. - 29-2350 -837 g
: 18 - 9pm. - 30-215 - 405 Dec. 2 - 9pm. - 30-087 955 §
3:1)’ - 9pm. -| 29-810 .385 | 3 - 9pm. -| 29-832 981 f
i 2  3pm - | 29-38 '289 2oam T 29uams 1728
L; 28 - 9am. -| 80515 | 599 398 5o opmn] s |
30 e 9 P.m. - 30' 187 .261 -
: Sept. 3 - 9am, - 30°448 -
X -

o
bi

i

4
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Tapre I11.—Snceessive Maxima and Minima Readings, &e.—cont. f From November 12 to the end of the month large variations of ‘. ?
i g reading were more continuous than at any other time; and in
P f:%eadings Difference between ; December the variations of pressure were frequent, but not to large by
Moxrir, DAT, and ¢ su({:‘cl:‘::s,]i‘ifgl 3| successive Readings. :. amounts. f
Hotr. Maxima and ; The most remarkable waves within the period of observation were w
Ainima. Increase. | Decrease. ‘ those which took place in November, the crgsts of which passed on the i
. . . ) 12th, 20th, and 27th; the readings were 30-31 inches, 3021 inches E
‘ 1554 yoaas - - d 30°11 inches respectively; each successive maxi bei . N
- Dec. 5 - 9pm. - 29-385 ) ah S ICS]) o SSive maximum  being. 1
! O 5 863 aller than the preceding. The trough of these waves passed |
i - 9]_311]. - 30-248 720 SH1 ]. ] = . P on i|
9 - 9am. -| 29-498 694 (o the 16th, 22d, and 29th; the readings were 2906 inches, 28:99 5
10 - 10 pm. - 30-122 = -148 1ncl.1es (which was_the lowest rc_«aadmg within the period of obser- 3
11 - 9pm. - 29-974 .906 vation), and 2926 inches successively. i
13 - 9am. - 30-270 99 B
5 14 - 8pm. -| 29-998 -095 - Tt i carv t o the observed pressure with its ‘
. 14 - 9pm. - 30-093 -309 1S nOW necessary to compare the O'SEIVG _pressure with 1is
| 16 - 9am. - 9G-784 s normal value. For this purpose I have several series of observations,
N 17 - 10 am. - 30-019 <00 .99 all agreeing with each other, but two only which extend so far back
L 1S - 9am. - 29-037 vy - as 1841, viz., those of George Leach, Esq., and the Royal Observatory,
. 19 - noon - | 29818 H .350 Greenwich. The following Table shows the mean monthly return for
- 20 - 9am. - 29-461 196 a period of 14 years as determined from these stations:—
3 21 - 9am. -| 80187 * 449
92 - 9pm. -| 29-738 945
23 - 9am. - 29-983 - .393
: | 25 - 11 am. - 296610 -897 -
- 29 - 9pm. - 30-557
! The numbers in the second column of this Table give the reading
» of the barometer on the passage of the anterior and posterior troughs,
; as well as the crest of every wave of air that passed over the metro-
; olis from July to December; the numbers in the third column

show the difference of readings between the passage of the anterlor
trough and the crest, and those in the last, the difference between the
] crest and posterior trough. The diffcrence between the numbers in |
§ the first column shows the rapidity of the motion of the wave. l

In considering the observations, nothing very peculiar presents
itself till towards the end of August, till which time a number of
small waves only had passed. The readings were remarkable from
the end of August till September 10, indicating a densc atmosphere.
On August 28, September 3, and September 5, the crest of three
waves passed over London, and the pressure was about 304 inches at
each transit. Amnother remarkable instance of continuous high
readings took place between September 22 and October 1. In
October, the maximum pressure during the period took place, viz.,
30-615 inches. The anterior trough of this wave passed on the 9th,
the crest on the 13th, and the posterior trough on the 18th; at the
latter time, the barometer reading was 1-333 inches less than on the |
passage of the crest. Between October 25 and 27 the most rapid | ' i
change of reading within the period of observation took place, |
amounting to 1359 inches within 2} days. '
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The numbers 1n the lowest line show the monthly difference of
1.-: — [ =i fer} o. '] 3 3 0y : ™ 4 A 2
, 5 5222325288838 (2|3]¢8 atmospheric pressure from the average in the year 1854. ¥rom them B
| < g Er T Iy Ll Ll aatlaln]| o we learn that the pressure wasin defect in January, May, June, and =
- o o = . . !
. o 2 SRIBIIIAIISsId|a &) 7 December; was near its average value in July and November, when 3
E o - it was slightly in excess ; it was in excess in all the remaining months, "]
L L 5 - W W © <k oy <D |t 0 . o
3 = ‘é L3R5 8F S52z22223:z|2(8] 8 In February the excess was large, and the reading was greater -
| o g Al e x8aaz8s3|gi’)° than in any February in the series, except 1849. In March the ]
I [l ] - . - a
i | - 2 a & + excess was very large, and the reading exceeds that of any March in 3
: b A
? o the above series. 4
o Molg sganpssgRanizcslglisl B . : . 2
B 2 2 g8 oS oS0 @ed® o)) 2 In April the excess was large, and the reading was exceeded in one
8 ] - - - - - - . - o . . - - - R ) --.:
< S SIRIIIFRIIST AT + instance only, viz., in April 1844. In August the excess was large, 3
g i o but there are three instances in the Table with readings of nearly 3
& ,;-3 seczzsaescazaziz|zlsg & the same value, viz., in 1842, 1849, and 1851.
> . S = = 2 = o S |[o | a — T . i
. 3 5 SR A AN IR I 3 In September the excess was large, and the reading exceeded that ;|
: = = 3 s &3 & s - ~ . . e
o | & SR A i D N - of September in the series. 3
- i - - - . . . ! d
[ ! oo aol|lelal = E The mean reading for the year 1854 was 30°021 inches, exceeding g
H © v 2 2 2EEET IS aalalsl g 3 the average by 0°082 inches |
[ — :""-D R N O = S -G == S B = B - -~ T B BT B . e ‘ H H g y Z s. ‘
E [<b) : . . . . . . . - - : - : - > S o }
5 < 22T 383583&aa|a|s . g ¥
" = g T . t
emperature of the Air. ,
. (o) o p
b = 3 o -l o ~
n = : 222333588833 z!38lal 3 + . . e
2 2 S ®S &0 oSS S : z i T 2 g The thermometers employed in determining the temperature and ;
P = ~ oo o o o < & . o . . .
; 2 = RIFTAEaSadadsq) s & humidity of the air were made by Messrs. Negretti and Zambra, and, i
¥ 8 S as before stated, were all carefully compared with standards, and their
o g - P rosngesgaz 33|83 £ errors determined.
- . | 2 5 O w e & O W ® e - I - Y < ] ir 1 fr h f
. R 2 1738223583888 (|ala|° & The mean daily temperature of the air was found from the mean o
e = SRR - . .
- neasee s l & the observations of the dry-bulb thermometer, corrected for diurnal
s a L I = range ;* and a second mean was found from the readings of the maxi-
i N 5 I~ =+ ot~ i 1 1
1 g o 2852288883323 (23 = 8 mum and minimum thermometers, also corrected by a quantity given
2 = "aeag2gg Sscasaalalg] ® E in the same paper. The adopted mean temperature for each day ﬁvas
= ue ‘ ! £ then determined by combining these two values, and giving them 41
) 3 en determined by combining t alues, giving
=1 5 weights proportional to the number of observations from which the :
2| . t1corpeaza25223(8(|8]8 |2 gus Drop o ) Y |
ta z 2 2E LR RBIRB oo | @A @ & respectively derived. |
< (=1 - * . S " . - - ... - :. - - = v . ] :
& < 22T IISSRETRIBBA|G| S i \ The mean of these was taken weekly; their results are shown 1n l
& = the annexed Table. i
A ' =y 13
< . O —~ O O W2 WMo MmO 2ol e o 1
K FLhoassoaooa22 (28] ° = * The quantities required to perform these corrections will be found In a paper
e = G QA daa®an oo + by myself, published in the “ Philosophical Transactions,” Part 1. 1848.
m t, J, * - . 'g
B . Y
= E? e T == = T e B - R . T L e R = B HH O W o =¥ (=]
S| E 5835358286888 8 5 5|8
5 g ® S © D003 S0 ‘ P
2z ° 2233233388383 538|8|a N i
F;J < = :
b 4 ﬂ ;
! 2 B R T i et~ T S O S T (< e ~ !
Ll &8 | ;5538533838825 158(2|¢F | :
25 . E = A . - M . . . . . . . - . S ‘
bk = ! = j
a‘z-‘ m - < ED
L < |9 cg 3285222232, | 188
E & BRI RBRERBEZIEEZR|E 2]
SlBlIE-" a
2 l=1iA ;_
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From the prevalence of + signs in this Table, it will be seen
that London temperature has been higher than that of the country
and, by reference to the numbers, that the greatest excesses have
oceurred during the first three weeks in September. The mean
excesses for the three months ending November 25 were,—

Brixton - - - - -1 ?7
Camberwell - - - - 07
Battersea - - - - - 00
Dreadnought - - - - 31
Aillhank - ©- - - - 1-2
Brompton - - - - - 03
Board of Health - - - - 0-8
St. Thomas's Hospital - - - 09
Poplar - - - - - 08
Guildhall - - - - - 12
Somerset House - - - 15
St. (ziles - . - - - 18
Chiswell Street - - - - 32
St. Mary’s Hospital - - - 17
Bethnal Green - - - - 1-1

The greatest of these, 3-1° and 3-2°, took place at the Dread-
nought Hospital Ship and at Chiswell Street. The mean of all
for the month of September, October, and November, was 1°5°

Some part of these excesses, however, are due to difference of
clevation. The mean height of the boundary stations is zbout 200
feet, whilst that of the central stations is about 25 feet. We have.
therefere to lessen all the above excesses for the difference of level
ot the rate of 0-1° for every difference of 29 feet, or by 0-6° to
Jetermine the true excess of London temperature over that of the
country. The numbers in the lower line of Table VI. show the
weekly excess of Liondon temperature, uncorrected for difference of
clevation. The mean of all is 1-2°, and, corrected for difference of
level, becomes 0-6°, which is the whole effect of all local causes m

London to raise its mean temperature.”

Next in order of inquiry is the comparison of the observed
temperatures with their normal values. The absolute mean daily
temperatures are known at Greenwich from a series of observations
made during 38 years. The daily mean temperatures from July 1

* This result is in accordance with that found by me in discussing London temperature
parison with that of the country, in a paper published in the “ Philosophical
"Pransactions,” Part XL, for 1850. In this paper I came to the conclusion “that those
parts of London situate near the river Thames are somewhat warmer upon the whole year
than the country, but that those parts of Tondon which are situated at some distance from
the river do not enjoy higher temperature than those due to their latitudes.
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- The numbers in this Table show the weekly departure from the
normal temperature of the weelk at all stations. Inanalysing them, the
first fact worthy of note is that, for the most part, all stations in the
cime week have Léen in excess, or all in defect; the next remarkable
fast s, that these departures from the averages are not equal in amount.
The greatest difference in these respects took place within the first
three weeks in September. For instance, the excess of temperature
in the first week at St. Thomas’s Hospital was 5-2°; at Chiswell
Street and Brixton it was 82°; the next week the mean tempera-
ture at Bexley Heath was that of its average, whilst other stations
were in excess from 2° to 5°. In the following week the mean
temperature at Enfield was 11° below its average, whilst at other
stations it varied to nearly 6° above; at Brixton it seemed to be as
large as 8°, but the instruments at this station had been placed too
near the surface of the soil, and some suspicion reigns over the
results up to this time. They were subsequently removed to a
better position. Similar differences are shown week by iweek,
showing the operation of local causes to affect the temperature of
particular districts.

' The mean results for the different stations for the thirteen weeks
ending November 25, are as follows.—

At Sydenham - - - was - 0°71n defect.
,, Lewisham - - - 0-5 in excess.

,»» Royal Observatory - - 5, = 0°'1in excess.
», Bexley Heath - - ,, = 0-5inexcess.
,» DBrixton - - - 5, - 2°'6in excess.
,, Camberwell - - - , - 0-4in excess.
,, Dattersca = - - 5 = 1'0in defect.

,, Dreadnought Hospital Ship - ,, - 2°2in excess.
s Milbank - - - ,, = 0°3in excess.
,, Brompton - - - ,, - 1°0in defect.

,, Board of Health - - 45 = 00

., St. Thomas’s Hospital - , = 0°51in excess.
,» Poplar - - - , - 0°1in defect.

,» Guildhall - - - ,, = 0°3in defect.

»» Somerset House - - , = 0-8in excess.

,» St. Giles’s - - - 4, = 0-3in excess.
., Chiswell Street - - - 5, - = 4°0in excess.

s St, Mary’s Hospital - - ,, - 1:6in excess.
,, Bethnal Green = - - 45 = 0-1in defect.

,, St. Pancras - - .= 5 = 07 1n defect.

,, Highgate - - . = 4 = 1-5in excess.
,, Enfield - - = , = 1-7.1in defect.

. The numbers in the lowest line of Table VIII. show the mean de-
parture of the temperature of the Metropolitan districts in each week
from its'average. From them we learn that the temperature was in
defect, with the exception of the two weeks ending July 22 and 29,
till August 19; then in excess #ill October 14 ; in defect in the two
following weeks ; in excess in the week ending November; in defect
till December 2, and afterwards in excess. The most continuous ex-
cesses were, therefore, in the seven weeks ending October 14, and
the largest excess of temperature took place in the weck ending
September 2.
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Tt remains now io compare the monthly temperature, as oh-
served throughout the year, with the mean monthly temperature
at one of the stations, as deduced from the mean of several years.
For this purpose 1 bave used the series of observations taken at thz
Royal Observatory, Greenwich. The results are contained in the
following Table :— :
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i . - o o = From the preponderance of — over + signs, contained in this
. I S Table, it appears that the high day temperature of London has gene-
E ® - o o - » rally been below that of the surrounding districts; mnor is this
o R A e T S g T remarkable, the sun’s rays having first to penetrate the thick atmos-
i R s opoP oo, T = 7 | T phere which generally overhangs all large towns and cities, but more
ik S i AT S G S AN S T F1F particularly London, and for this reason the duration of high day
L a o © o= o2, » 9 1~ temperature is shorter than in the country*. The deficiency, as
2N = oI A e o © M . - o o < - . . h 1 h . 'h % h -b
o A S R - + + ' , shown in the foregoing Table, is somewhat less than might have been
T . o, X .
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TABLE XV.—Smowing the Luss DALy RANer of TEMPERATURE in LONDON.
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The prevalence of — over + signs in this Table establishes the fact
of less daily range of temperature in Liondon than in the country, and
the numbers show that this deficiency is at times very great. The
largest numbers appear in the several weeks in September. The
numbers in the lower line show the mean less daily range of tem-
perature in each week in London. The mean for the twenty-six
ending December 30, 1s 3-1° N .

Tt would be interesting to compare daily the minima readings and
daily ranges of temperature at the river side and central stations with
those at the boundary stations; but to exhibit such here 1n detail,
would occupy more space than can be devoted to the investigation.

In a special inquiry, however, of this nature, it is necessary to
enter somewhat more fully into 1'esplts V.vlnch eﬁ;h%%t large lloca;
1 ities, 1 ‘ < ' alon:
irregularities, in preference to those in which small difterences

are found to exist. |

Tn looking over Tables X. and XIL, it will be seen that the
results from St. Thomas’s Hospital are in close agreement with those
at the central stations, and this station has the adv.:mtage of con-
tinuous results. Confining ourselves, therefore, to this as the repre-
sentative of the central stations, and of Liewisham as the representative
of the boundary stations, we have the results shown on the following

Table —
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TABLE X VI—Showing the Lowest Temperature of the Air for every Day from July 1 to December 31, &e—cont.
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The numbers in the second and third columns of this Table give
the lowest temperatuves of the air every day at Lewisham and at
St. Thomas's Hospital, and the numbers in the fourth column exhibit
the difference between the numbers in the two preceding columns,
affixing the sign 4 when the temperature at St. Thomass Hospital
was the higher of the two. An inspection of the numbers in the
third column will show that the might temperature of London has
been almost always above that of the country. At times these
excesses have amounted to 7°, 8%, 9°, and 10°. These large differ-
ences have occurred when the sky has been cloudless, with a hazy
or misty atmosphere, with little or no wind, and when objects at the
outlying stations have been seen at considerable distances, whilst near
objects at the central stations have heen obscure and ill-defined,
clearly showing the effect of the city on the overhanging atmosphere,
dimming its transparency, and creating around itself an atmo-
sphere of comparative warmth and impurity. At times these
differences have heen small, and have mostly taken place when the
sky has been overcast and rain falling.

The periods when the greatest excesses of night temperature
oceurred, were from August 26 to September 14, and from Sep-
tember 26 to October 4. These periods were both distinguished by
a stagnant atmosphere. with prevalence of haze and frequent fog.
The mean excess in the former period was 7°, and in the latter
was 6°7°.

The numbers in the fifth and sixth columns give the daily range of
temperature at Lewisham and St. Thowas’s Hospital. The numbers
i1 the last column exhibit the difference of daily range on every day
at the two places, the sign — being affixed to those numbers when
the range in London has been less than in the country. An inspec-
fion of the numbers in the last column will show that, with very few
exceptions, the sign — is affixed, showing that the range of daily
temperature in London has been almost always smaller than that of
the country. At times the daily range has been the half only of
that in the country, and at times the difference has amounted to 15°
and 20°; at such times the air has heen calm, with a thick atmo-
sphere; fog, mist, or haze has been prevalent.

The most continuous large defects of daily range took place from
August 26 to September 11, and from September 26 to October 4.
In the former period the diurpal range of temperature at Lewisham
was 32-5°, and at St. Thomas’s Hospital was 17 -5° s and in the latter
period was at Liewisham 31-2% and at St. Thomas’s Hospital 14-9°

In these particulars London climate differs greatly from that of
the country. The condition of a low day temperature, of a high
night temperature, and of a small range of daily temperature, are
those favourable to the prevention and cure of pulmonary complaints.
T.ondon climate would, therefore, seem to include these conditions;
but then, on the other hand, it is necessary they should be accom-
panied by a pure atmosphere. .

It remains now only to compare the monthly diurnal range 1n
1854 with its normal amount at one station. The following Table
contains the results of the observations at Greenwich since the
year 1841.
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- foregoing Tables have shown to be at a higher temperature. Of the
| baneful effects of the Thames water and its adjacent marshes upon
- the climate and health of London I will endeavour to convey an idea
, as I proceed, with as much minuteness as may be consistent with a
report devoted to other subjects of inquiry, and I shall be able to
S show distinctly that the impurities with which the river is at present
5 4 charged, through an imperfect and much to be regretted sanatory
s arrangement, have chiefly to answer for the atmosphere of death and
RN disease with which certain districts of the metropolis are invested,
and which can only be removed by the cessation of the obnoxious

Jecreased to 62° by the 8th and 9th of August, and varied but little

till towards the end of the month, ?hen a singular increase took
place, and 2 second maximum, viz., 66°, occur.red at the beginning of
Septembers; it then declined gradunally, buot with some ﬂuctuagons, to
60° by the 25th of September, then to 50 by October 27,‘21111] to 42

by November 26. After this time to the end of the year there was
scarcely any variation of temperature. . o

The daily range of temperature of the T_hanlia‘s l;wlfat%r ljSL oabogt ]?a,l;l \

by decreasing the numbers in the Precedmg able by ) wiw)r S

have the lowest night temperature of the Thames water ; and by com-
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| influences. aring these numbers with the lowest night temperaturﬁs at-Le\\rlsilam
I Tt is much to be regretted that these should be suffered to arise t1 Table X VL., the difference is .de_tel:nlllle.d.b?t“’ﬁ.‘ED tbe temge.rta ure
i’ 1 from the very source of the prosperity and commercial greatness of a of the water at night and the air in its vicinity just beyond its in-

I city, which it has contributed to render the greatest in the world; fluence. The results of this caleulation are shown in the next Table.

[TREEER S

whose waters, if suffered to flow undefiled with the sewerage of a vast
city, instead of acting as a laboratory for the general diffusion of
noxious vapours, would, in their course exercise a healthfnl and

TABLE X X.—Showi
WaTeR of the THAMES

ng the Excess of the
above the MINIMUM

NigaT TEMPERATURE of the
TEMPERATGRE of the AIR.

purifying influence.
I will now proceed to discuss the mean daily temperature of the D:fy July. | August. |September.| October. November. | December.
Thames water from July to the end of the year, as shown in the
. . Month.
: following Table.
o o o
EE Tapre XIX.—MEeAN Dainy TEMPERATURE of the WATEBR of the THaMEs. i + l%' 4 + 08'2 + 1°g.6 +17-8 +11-38 + 1°8
1 T : . . . 2 | xle | 166 | wlme | H1EE 4 T | T,
1854. | S| 1858 |5 .| 1854 |2 .| 185% | . | 185k | B . | 1858 | B . | 1 = 3 + 7°9 +10°2 +22°0 +12-1 g —1-3
! : - == = (g~ [ ﬁ-‘:q g 1854. d‘:( . +15.1 +19'0 +18'6 +12°6
Lz Month | 7 5 | Month| 2 & { Month | 72 Z [ Month | 7Z £ {Month| 7 2 1Month FE [Nlonth| B g 4 + 6°6 7+3 + 79 — 0°9
P and {55! and | Z5 | and | E8 | and {28 ) and | ES | and | E5 | and | E2 5 +12-4 +11°0 +19°4 + 0 M 64
g Day. | 3 Day. S | Day. | S Day. | S Day. | 3 Day. | .S | Day. | SF : +11°4 +10°5 +20°2 + 47 +11°5 t
i = = = = = 1A = ; 6 19-7 + 9°7 +16°2 + 5-8
- ki 7 +168 + 70 + O«
L E ° ° ° ° ° ° ° ' 5 £ 125 +16'0 + 8'6 +11+7 +12°0
e June 1 | 57°8 July 1629 [Aug. 1 67°3 |Sept. 1 | 64°8 |Oct. 1 | 59°0 |Nov.1 | 49°3 |Dec. 1 | 41*5 ' 8 + 9 s . 14°2 + 4°8 +11°6 + 53
.l 2 | 58°1 3 | 62-6; 2 | 668 2le3-4!" a|585( alag7| 2|44 ; 9 +189 | +1070 4 7T . 183 | +10°S
8|51 3 {634 81657 36631  3lss0f 3{45| 3|44 5 10 +1ge5 | + 7°5 | 42000 |+ 79} F 5
41576 4 | 63°6 41654 4| 651 4592 41492 41 41°4 1 11-2 +10°2 +99°3 + 37 +12°5 +15-6
5| 57°2 5632 5]635 5| 653 5| 5777 5| 491 5| 416 11 * 5.5 24-5 | +19°1 + 9°8 +12°5
6| 567 ¢ | 627 61627 6| 65°4 6| 576 6| 485 G| 417 - 12 +10°9 + 0t += 095 +16°2 + 60
T552 7627 71625 7| 648 7| 5774 71482 7416 13 +12°9 +11°8 + 9°7 +2e a ‘4
81558 81624 8| 627 8| 653 8571 8 {4779 8| 41°5 2 14 +11°6 + 73 + 856 +17°1 + 9-9 — 5
: 91558 9§ 62°7 9629 9| 640 91574 9| 470 91416 e + 9°3 + 5'8 +12°8 — 8-9
10(561] 1064 100|635 10|64| Io|567| 10{468| 10{41°3 15 + 7034 1 . 35 10-1 ¢ 75 | + 3°8
i 11| 56°5 11| 62°7 11 | 63°7 11 | 63°4 11 | 56°8 11 | 46°8 11 | 41°1 16 +10°5 +15°3 + 3°5 + v p -1
H 1215772 12 | 62°3: 12 | 63°8 121634] 12[a6°6| 12/463| 112|411 17 + 75 +18°1 + 9-7 +19-7 +10°3 +10-1
i 13 57°3 13 | 62°6 13 [ 62°3 13| 63°5 13 | 56°2 13 | 46°1 13 [ 41°7 194 +12°0 + R-3 + 55 + 7°5
o 14 | 3775 14| 626 14 | 6570 14| 63°6] 143557 14 { 459 14 | 41°2 18 i 93 L = 15°0 + 9°3 + 8-2
i 15 | 57°8 15 | 6276 15 | 648 15(63°6| 15]553] 15|457| 115|423 19 +12-1 +14°9 + 43 + W
1S 16 | 580 16 | 62'5 16 | 643 16 | 63°6 16 | 54°6 16 | 45°5 16 | 42°8 <0 +11°5 +17°2 +13°1 +10°7 + 7°5 + 6 7
i} 17 | 58°3 17 | 62°7 17 | 641 17637 | 175681 17|45'3| 17421 g : . 9-4 +17°2 + 77 + 76 | +12°4
Lo 18591} 18|6r0] 188|636 18|63-6| 18|531| 18|4a8| 18413 & 21 +13°8 1 F 1 3.4 | +10'8 | — 0°6
3 1915971 191610 19)6r1| 19| 60| 19| 527| 19]44-S.| 19 |41°0 22 +12:7 | +134 | +21°4 o+ ‘ _ ge7
20 | 59-8 20 | 64°5 20 { 64°2 20| 6:1]| =20|523| 20)4327| 204105 i 04 +156 +16°0 +12-3 +13-3 +11°7 ot :
: 21 | 59-9 21 | 65°2 21 | 64°3 21| 642 | 21|520| 21fat0| 21414 i 2 , 8.3 L g2 +14°9 +14°8 + 63 4
23 | 602 22 | 65°6 23 | G4o4 22163:0| 22|51°7| 22]|43'3| ©22)414 3 24 +13°4 + p .9 - 10°1 + 1°8 '
: 23 | 61°7 23 | 67°6 23 | 6470 931620 | 23|51 23431 23|47 g 25 + 97 +11-2 +16°2 + 9 M 4-3
; 24 | 618 24 | 687 24 | 63°3 241612 ars1v0]|  2e|as| 24423 i o6 +£10°0 +18°3 +186 | +14°3 +11°0 | + 4
1 25 | 63°1 25 | 69°6 25 | 63°2 25600} w5505 25 |425| 25423 + -0 1749 +19-5 +14-2 + 74
| 26 | G634 26 | 632 26 | 623 26159°2) 25|502) 2|22 261425 1 27 +11°6 + 9 .5 +14-0 +10°6
27 1 63°5 27 1 68.5 27 1 62°0 27 | 589 a7 | 50°0 27 | 41°7 27 | 4274 1 o8 +14-3 + 1-6 +16+9 + 152 + -
; Sl 281 67°8 28 | 631 28 | 59°5 28 | 4579 23 1 41°6 28 | 42°1 29 +923-2 +1g-2 +21-3 +14°0 + 16 +13°5
29 | 63-0 29 | 61°6 29 | 632 29 | 5951 wo{ao5| 2o |416| w420 g - 10-2 :18-2 +18°8 | + 92 | + 6°7 + 76
3 30 | 62°9 30 | 67°5 30 | 63°7 30 | 59°6 30 | 49°3 30 | 41°5 30 | 41°8 30 +10°2 T e L 90 + 6°0
3 311 672 31 613 31} 490 31 | 420 31 + 8+9 4 9-3 T &
I ' ; £ tl
- hd : . . 3 ." X uen
| From this Table we learn that the temperature of the Thames ; Tt will be observed that the numbers in this Table arte lleqe beeryl
H . water attained to 60° on June 22, and to 62° and 63° by June 27; 1t very large, so large indeed that we may infer the Lvaterf 0 'mlfino' an
H i " . - - . - - k] “e s * o . * ].S
remained nearly stationary at this temperature till after the middle ; simmering and giving oft volumes of vapour, t us% ull_ln S o
Lo of July, and then increased till it attained the highest in the year, 5 explanation of the fact of less daily range of temperature 1n
: ! bt o] . . IS
o viz. 70° nearly, on the 25th and 26th of July; after this time it )
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The lower line of each of these Tables gives the mean value in each
week for the Metropolitan districts, and by comparing them with the
pambers in the bodies of the Tables the differences will be found to
be siall and to follow no order, thus showing that the water mixed
with the air during the hours of the day has been equally diffused

throughout every district. The next Table contains the mean monthly
temperatures of evaporation and dew point in 1854, compared with

their mean values.

TABLE XXIV.—Showing the MONTHLY DirrFEREXCE of the TEMPERATURES of
© FvAPORATION, DEW POINT, and Erastic Force of Varour in the Year 1854.

Temperature of Temperature of - .
Evaporation. Dew Point. Tension of Vapour.
Hovs. In th N In the | In the |Excessi
nthe | n the nthe |Excessin
Average! year 11311(1088:'3545 Average] year 1131:108055: Average] year |theyear
1554, : 1854. ) 1854. 1854,

: : o o o ° e o in. in, in,

Jamuary - - | 873 | 38°0 | 40T | 35°2 el | 409 | 0224 | 0°23¢ | 407010
Pebruary - - | 878 | 315 | +0°2 | 348 | 356 —1-2 | 0223 | 0218 | —0°005
March | g1 | w09 | —02 | 537 | Bra | 417 | 00229 ) 07236 +0°007

April - =~ 436 450 | +1°4 40°3 41°1 +6°8 0°268 0-274 | +0°006

May .0 496 | 486 | 10 | 461 | 4379 —o'2 | 0320 | 0-327 j —0°002

June - -] 53 52'7 | =16 51°2 500 | —1°2 0°389 0°371 | —0-018

July ol osra | se2 | -1z | 543 | 836 | -0 0°438 | 0°413 | —0°025
August - | sid | 563 | —0'9 | 545 s3e3 | —1°2 | 07437 | 0°416 § —0°02
September - 53°9 539 00! 51°3 | 50°% | —09 0'392 | 07375 | —0°017

October - - | 477 | 471 | —06| 4574 | 4D _o-9 | 0'321 | 0'309 | —0-012
November- - - | 427 | 80°%¢ | —3'3 407 | 379 | —28 | 0278 | 0245 —0°028
ag-o | 39°6 | +0'6 | 36'9 | 37°0 | +0°1 0°240 | 0°240 0°000

Decentber -

“The prevalence of — signs in the 4th and last columns, in all

except the winter months, show that there was less water in the air

than usual, particularly in the month of November.

.The following Table contains the weekly value of the relative
humidity ; the state of complete saturation being represented
by 100 :—
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It would scem therefore that the distribution of humidity has been
very irregular, and few general results can be drawn from the fore-
going numbers. Its distribution s generally under the influence of
Tocal circumstances, and has been in great measure influcnced by
the proximity of the River Thames. The most humid station, as
might be espected, is the Dreadnought Hospital Ship, but the least
humid is scarcely to be determined. Those of Highgate and Enficld
might have been so considered had they not in some few weeks ex-
ceeded in humidity the mean of all others. The following Table
contains the mean monthly humidity compared with the humidity of
the year 1854:— '

TABLE XXVI—Sunowxe the Moxtary DirrErexce of the Hunpity
of the A1 from the AVERAGE, for the Year 1854,

Humidity of the Air

(Complete Saturation = 1000.) Excess in

the Year 1854

Mo Average : Mean in ii):;;iilge
ATEESE | the Year 1854, o™
|
January - - 885 E 917 432
February - - 872 843 —29
March - 825 , 795 —30
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July : 788 | 783 — 5

August - - 810 g! —39
September - 827 770 — 57
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QOctober -

November -

886 _ 916 + 31

December 889 i 872 —17

From the numbers in the last column, it scems that January, May,
June, and November, were more humid than the average, and that
the remaining months were less so than usnal.

The following Table contains the weight of vapour in a cubic foot
of air in every week, and the next Table the monthly values.
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" "TABLE XKVI]I.fSHOWING the MonTHLY DiFFERENCE from the
AvEeraee of the WeicHT of VAPOUR in a Conic Foor of Air.

Weight of Vapour in a Cubie
_ A Foot of Air.
MoxTHS. _ In the Y.
Mean, 188" €ar | pycess in 1854,
HE N
grs. grs. grs.

Janvary - - 2-6 27 + 0°1
February - - 2°6 2:6 0-0
Mareh - - 2-7 2-8 + 01
April - - 3-1 31 00
May - - 3-7 3-7 0-0
June - - 43 4-9 — 01
July - - 49 46 — 03
August -~ - 49 4-7 — 07'2
September - 4-4 4-3 — 01
October - - 37 36 — 01
November - 31 29 — 02
December - 2-8 ~ 2-8 0-0

From this Table it seems that from June to November there was
th less water in the air than the average for these months.

The next Table shows the mean monthly weight of a cubic foot

of air-under the mean temperature, humidity, and pressure.
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— SpowING the MONTHLY DiFFERENCE from the AVERAGE

TABLE XXIX.
of the Weicar of a CuBIiC FooT of Air in the YEAR 1854.

Mean Weight of a Cubic 1

-Foot of Aur. Excess in 1854

MoxTHS, A In the Year above the Mean,

verage. 1854.
grs. grs. grs.

January - - 549 | 946 — 3
February - - 549 554 + 5
March - - 347 551 + 4
April - - 540 542 + 2
May - - 533 534 + 1
June - - 526 529 4+ 3
July - - 524 525 +1
August - - 524 . 526 4+ 2
September - 530 532 4+ 2
October - - 535 536 + 1
November - 542 547 + 5
December - 550 546 — 4

From this Table it seems that the atmosphere has been more than

usually dense 1

The directio
of the clouds

n every month excepting January and December.

Direction of the Wind.

1 of the wind has been observed either by the motion
or by means of a vane. At some stations I was

obliged to dispense with observations from the unfavourable posi-
tion of the Observer for recording them with accuracy. At the
Royal Observatory, Greenwich, the direction of the wind is recorded
continually by means of Osler’s and Whewell’s self-registering anemo-
meters, and the results are published weekly in the Report of the

Registrar-Gen

eral. The following Tables give the mean direction

of the wind, as observed at the several stations dwring the periods of
their continuance :—
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These results show that the direction of the wind, as determined
at the several stations, are in close accordance with each other.

From them we see that the direction of the wind from July1
to September 11 was alternately S.W. and N.E.; and out of the
73 days within this interval, the direction is S.W. on 37 days, and
N.E. or N.N.E. on 36 days. Its force, however, was much smaller
when from the N.E. than from the S.W; but of this I shall treat
presently. TFrom September 12 to 26 the general direction was
W.S.W.; for 5 days it was mostly S.E.; for 4 days W.5.W.; then
licht and variable from October 7 to October 10, both daysinclusive ;
and from October 11 it was W., and remained a compound of west

till the end of the year.

The following Table shows the number of times out of 100 in
which the wind blew at the several stations from each of the eight
points of the compass till the end of October. The winds from inter-
mediate points were equally divided between the two adjacent

points :—

TABLE XXXI.—Smowixe the FrReQUENCY of the SEVERAL WIXDS.

NAME OF STATION. N. [NE! E [SE | S [83W. W [NW
Sydenham - - -{ .. 11 51 181 .. 91 47| 10
Lewisham - - - 8 15 4 10 8 33 10 12
Royal Qbservatory - - 9| 15 4 9 7| 34 91 13
Bexley Heath« - - 51 13| 15 4| 10} 23§ 25 5
Prixton Road - - - 5| 15 3 4 8 33 31 28
Camberwell - - - 8 6 9 6 2| 20| 26| 23
Battersea - - - - G 4 4 6 - 18§ 20| 42
Millbank Prison - - 2 5 .. 7 71 88| 18| &3
Brompton - - - 6 2 2 4 21 16| 12| 42
Board of Health - - 12 9 7 5 2| 38 10 14
St. Thomas’s Hospital - 6 §i 13 6 4] 20| 16| 27
Foplar - - - - 4| 13 13 1 1| 25 221 21
Chiswell Street - - -] 14} 11 3] 10 5] 29 61 22
St. Mary’s Hospital - - 3 9t 11} 13 3| 22} 12} 27
Bethnal Green - - - 9 6 4 4 21 28 23| 24
St. Pancras - - -4 1371 11 .. 6 .. | 30 9! 31
Highgate - - - -| 12 6 1 4] 32| 10| 27 8

Means - - - 8 9 v 7 T 25| 17 | 26

We learn from these numbers that, in the period from August 25
£11 October 31, the wind blew nearly three times ore frequently
from between S.W. and N.W. than from the other points of the
compass, which were about equal in amount.
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3 . On comparing the numbers in the Table. with those in the lower
3 -t‘: . . o . 3 . . -
i line, denoting the frequency of each wind for the whole district, ——— e e e . . wm e w o F OB e o
it will be seen that southerly winds were in excess at Highgate, 1esIH S o 650000000
? and north-westerly in defect. I have but little doubt of the accu-
i racy of these observations, having .confidence in the Observer and ... ... .@o0~o0
W _in the geographical position of the station to afford truthful results. e i I T T R T N
}{ Some insight is, therefore, afforded into the inclined currents on the
i opposite sides of the Metropolis, 2 e o @ W © o N o e @
,: - . - - ' - . O ’pooA&. bt - - - e - i M : : ° : - . . . -
‘ _ At Bexley Heath there 1s 2 slight deficiency of N.W. Tiis hike > sugopag| ~ <~~~ "~ 7 7 ° - O
Highgate, an elevated and open district, and the directions are well s
determined. At Battersea and Brompton there is an excess of the & 5
- . LS. . 'IBJIdSOH « s s e . e e < ¥ b W ¥ v D o o W
N.W. but both stations are low, and 1t 1s likely that the numbers may 3 sl 0 T T eeeeens s 56 06
have been over estimated. &
)
(¢ 2} . N 2 AR AR
Force of the Wind. o gudog| -ttt - 55086080000
' _ =
It is difficult to obtain accurate results of this element without 214 |
adequate instrumental means, which, unfortunately, are very limited. a § “[endsof T T Gl W G N
The only small available instrument for this purpose with which I g SSTHONL 5 3
am acquainted is Lind’s anemometer, but experience with this instru- =12 Eﬁ
- - - . - . . Gt B
ment has led me to place less value 1 1ts indications than in those in % ° "B R BT T B - PG G WY T
which the force of the wind is estimated.. w | § Jo preog °©e e e eeeee® E‘
] | . o £
From the observations taken at the Royal Observatory, Grreenwich, 2 & 4
it is found that the square of the numbers in a scale of nine degrees of &1 3 "LOSIIT I - z o o Mmoo D W i
. . . e o o Cc o O C R
estimated wind force corresponds to the pounds pressure on a square | g Treui °°° e
foot of surface. The nine degrees of wind force, thus estimated, a1 8 , %
are as follows:— , g e e e e e . Lo x C e e . £
o [[PATqUIE]) « + -+ s = "0 © 0o ° -
o 0
A gentle breeze - - - - - 03 2
A light breeze, the air being in sensible motion - 03 [': .. e eroaoEm . %
H ‘neo TOoIXII - . - . . . . . hd - p hd - - - . . 3
A brisk or moderate breeze - - - - 07 3 proy uoE . ©c o e oo oo
A strong breeze - - - - - 10 = ‘
A hard W’iild - : - . - - . < i e e e e e . ¥ 00oiR © O o3 o o © &
| . . 2-0 = pogg fopxeg y - vttt T = o = “~ 5 A O A &
; A moderate gale - - - - - 30 2 L
A strong gale - - . - . - 40 3 .
- | 9 + @ ¥ s O ¥R F Ao DD
A heavy gale - - - - - 50 | i s 2 N S e I
; }% ) ) e ) 4
y 1 A great storm - - - - - 60 ’ 1 ;
1 1 * bt
‘{ ; : . ) . - . ’ e : - : o < o L] '
Ii The strength-or force of the wind is thus estimated and con- bA wweguopkg | < ¢ - f Tt 6600 T2Zs S5 "
i verted into numbers. The following Table shows the weekly e
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We learn from this Table that the differences between the esti-
mated forces of the wind at the extreme south and north stations are
small, but that at the intermediate and low stations the estimated
force has at all times been much less. It is not, however, to be
expected that these resalts are strictly accurate, from irregularities
due to local causes and the unavoidable errors of observation.
To order to lessen their influence, the results frem Sydenham,
Lewisham, Bexley, St. Pancras, and Highgate have been com-
bined in one group, and the results from the remaining stations
in ancther group. The Jormer would show the mean force of
the wind at the outlying stations, and the latter at the central
stations. These numbers were then converted into pounds pressure
on a square foot of surface by the following Table :—

0-25 by estimation, corresponds to 1 oz. pressare on a square foot.
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on a square foot of surface at the two groups of stations. TFrom .

these it appears that during the windy period following the almost
calm weather ending September 11, whilst the average pressure
at the boundary stations was 11b. 7 ozs,, it was only £1b. on the same
surface at those situated in the heart of Liondon; and similar differ-
ences of pressure are shown 1n the other numbers of this Table.
The small pressurc thus found to exist af the central stations 1mplies
that for the greater number of hours in the night the air must have
been in an absolutely ealm state, and that in the periods from August
25 to September 11, September 27 to October 2, and from October 7
to November 12, there was an upper but no under current of air.
It is now necessary to compare the velocity of the air n its daily
motion during the period under investigation with the average velo-
ity for the same period of the year, as determined from a series of
observations.

0-50 5 ” 4 oz. ” » Velocity of the Air.
(1)38 & » ? IOI;‘S' & 2 The horizontal movement of the air was determined daily by
15 ” ? 21 Ibs ? ? the use of Whewell’s anemometer, at the Royal Observatory Green-
2-0 ? " 17bs i :’ wich. It has Leen in use since the year 1845, from which time
- 3 b . s - . - -
. i ; ‘ 1e a1l i o 8 "Le . } T F 1 e :
Tn this way the next Table was formed. the daily movement of the air has been ascertained The following :
_ : Table shows the average movement of the air, as found from the i
TABLE XXXIII.—SHOWING the MEax ForcE of the Winp by EsrI- observations of the years from 1845 to 1853 inclusive. 3’
T & 3 5 T8S b Q 1 Y ) O i e e i %
AMATION, ﬂff_lfl 13 1&}"- P RLS*’%RD on a SQUARE Foor of SURFACE, at the TABLE XXXIV.—Suowixe the AvErAGE Dainy IHorizoNTAL 4 |
Bouxspary and CENTRAL STATIONS. MoveMENT of the AIr. ; %
Mesx ForCE OF THE WIND %\)Ii;t(l)f July. August, |September. | Octcver. |November: December. : ;
- . General ) . - ;
Estimated In pounds pressure on a _(' ) iles. miles. miles. miles. miles. miles. _’
1354, square foot of surface. | Direction 1 168 67 109 105 108 141 ;
- i - of the ) 121 85 102 98 11l 144 "
PERIOD. Northern Northern ‘ 3 134 86 81 110 98 116
and Central and Central Wind. 4 71 102 79 143 117 159
Southern | Stations. | Southern | Statiors, 5 08 96 82 122 159 156
Stations. Stations. 6 115 107 71 128 142 187
7 110 106 66 158 171 147
i Ibs. oz. 1bs. oz. ; 8 107 116 77 134 116 138
§ July 1to July 6- - 15 . 2 4 . 5.3. 9 125 135 86 151 103 138
3 July 7 to July 11 - 0-7 .. 0 8 N.N.E. 10 104 101 86 124 107 158
b July 12 to July 22 - 1-3 . 1 8 .e W.B.W 11 76 141 67 92 128 127
July 23 to July 290 - 11 . 1 3 N.I. 12 7 83 100 103 94 109
July 30 to August2 - 1°5 2 4 . S.W. 13 78 103 77 101 83 110
August 3 to August 8 - 1-2 . 1 7 N.N.E. 14 109 92 52 108 86 161
August 9 to August 24 1-6 . 2 6 . 8.V, 15 87 108 86 90 106 183
Augzust 25 to Sept. 11 - 08 . 010 . NE. 16 98 93 104 67 152 183
Sept. 27 to October 2 - 0°5 03 0 4 0o 14 ESL, 18 120 128 95 143 146 133
Qctober 3 to October 6 1:2 0°5 1 7 0 4 S.W. 19 121 140 93 117 152 146
Jetober 7 to October 10 0°8 0-4 010 0 2% ENE 20 118 132 97 124 169 133
Qc.tober 11 to Nov. 12 - 1-1 04 1 3 o 2% S.'\\"'. 91 197 117 119 146 112 109
Nov. 13 to Nov. 16 - 0°6 05 0 6 0 4 S.E. 92 106 "4 94 150 157 107
i Nov. 17 to Nov. 20 =~ 15 66 2 4 0 6 N.E. 23 94 84 80 146 145 71 B B
Rl Nov. 21 to Nov. 23 - 1-0 05 1 0 o 4 S.W. 04 83 86 G6 126 137 "1 i
Nov. 24 to Nov. 26 - 07 0-4 0 8 0 2 N. 3 25 121 123 97 103 163 106 ¥
Nov. 27 to Dec. 31 - 0-9 0°6 013 0 6 TW.S. W, 26 111 161 129 89 117 171
B 27 114 131 115 118 102 101
‘ ' - . 2 2
b From these results it would appear that the foree of the wind has og gsl, gg 1?,{ 22 ifé lgs
been very much less at the stations of low elevation than over the 30 93 84 123 99 137 106
B high and outlying stations. The ratio of estimated forcs is as 25 to 1. 31 110 81 88 9
H .J . ) ; . - - . -
o The §l1ff'e1enqe of force is, however, more c]earlj;r shown in the num- Means - | 105 - 105 91 116 123 128
i} ors in the third and fourth columns,showing the simultaneous pressure ' S - -
Fl
Nl ;
1}
1
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TABLE XXXV.—Snowixg the HORIZONTAL MoveMENT of the AIr. TaBLE XXXV.—Showing the Horizontal Movement of the Air—cont.

Horizontal Movement of the Air in Miles.

Ao R KA T ks P AT A L ST T,

Horizontal Movement of the Air in Miles.

Days of the

: : ' The whole or
Month. | x |NE | E |SE | S |SW.| W. |NW.| partofthe
; _ day calm.

Days of the
The whole or

Month. | o |yg | E |SE | S |SW.| W. |NW.| partofthe
. day calm.

¥ —peer

—

miles. | miles. | miles, | miles. | miles. | miles, | miles. | miles,

August 25 | 20 . . . . .. { 20 calm.

miles. | miles. | miles. | miles. [ miles. miles. | miles. | miles.
26 20 .. - L) . 20 . 20 calm‘

. .o 15 . .o .e calm.

July

1 .o .

2 o . e . 40 . .o .o calm. P 25 S - - - - ey |

3 . .e .o .o .o 95 .o .o calm. |8
: 28 40 - . . .o .. .o ‘e calm, {8

4 .. . .. . .. | 42 | 43 . — .

5 . 72 P 73 .e —_— 29 10 .. .. . .. .. . - Calm. 3‘

6 - .. * b 45 .. .. _ 30 . . ) ) . 50 . s . calm.

7 - a . . light- s - a e .o Cﬂlm. 31 . l‘ .- . b 18 . .. calm‘ (I -

8 . .. .o .o .o .e .o - calm. - Sul

9! .. | .- | - N O .o | calm. _ Sums - 1295 {122 | .. | 18 |102 |1316 | 252 |20 | . 5 08

10 .. 45 .. . . .. . .o S 78 miles,

11 30 30 .. .o .. e .o .o calm.

. - . . - calm,
2 e e a & > = ... calm.
3 .o .o - calm.

80 .. | calm. September-

14 e .. e .. 1135 .. ..

-~
-

Jod
V]
L]

calm.

[}

o
b
]
b
o

1

2

3 .o

4| .. 60 .o .. .o .- .. .. | calm.
.o e calm. 5 s 35 ‘e . .. .. .o . calm,
6 8 .o .. 7 .o .. | calm.
7 0 .o . .. . .. - calm.
8
9

1
L 25 . o L . . - e - - Ca}m.
5

AT ey Sy v A, 4% PP [+ (e FTTg | YT o TR 57 T
T T " ! .

foaad
[# )
[ ]
L ]
L]
-
-
.
=y Cn Qo
QWO
[4]}
bo
L]

].9 L) .. L .s 70
20 L] 95 LN ] L ] - & - —_—

211 .. .o .o .. .o 35 .. .o | calm. .- .o .- .- .e .. | calm. 3
22 | ,, . .. .. .- 65 .. .. | calm. 10 .. .o . . .. .. .. | calm. P iR
23| .. .. .- . .o 35 . .. | calm 11 5 . .- .o .. .. .. | calm. &
24 | .. . 80 .. .. . . . — 12 | .. R 70 .. 70 . .. C— | ¥
251 .. 41 41 .- .- - .e — 13 ‘e . ‘. .. .. | 150 .. .. 3
26 .- 25 .e .o .o . . .- calm. 14 .o . ‘s .o 65 65 .
27 | .. 95 .o .. . .. .- . — 15 .. . .. . .. | 135 .. ..
28 .o 85 . . .o - .o . —_ 16 .. .. . .. . 80 30 . | 3
29 { .. . 25 25 . .o . .. | calm. 171 .. .. .- - .. | 170 .. ..
30| .. .. .o .. .. | 120 .o . — 18] .. . . .. .. |28 .. .. £

19 | .. - .. .. .. | 180 . ..

115 .e .- —_

w
ot

20 60 ‘e . - .. 60 .. .

= : - Daily average,
30 | 416 146 25 | 227 885 373 80 69 miles.

AT
T s

Sams

Prrrrrrrritd

251 .. | .. . .. .. .. 17 -] 18 | calm.
26 - . .o .o ‘e .. .. calm, -l
27 Ve .. 17 18 .o - .. .. calm, :
28 | .. .. .. .. .. .. . .. | calm. E
29 | .. e 1 i ‘e . .. . .. | calm.
30 .. .o .o .o .o .. - .o calm.

Augnst

.a 80 . - .o .
83 . .. .o .o .e . 82 _
50 .. .o .e .e - .o 50 —
37 .. A s .o .o 38 calm.
10 .o .o .o .o .. .. .. calm.

AR 4 ol bl 4 YA g —
TN TR Lty perrt e LA FIUEE Y

Average per
day, 77 miles,

-7
Ll
]
o

|V
e
| 4]
[
S
-
o

Sums ~ 100 180 40 . 133

WO0 ST L WD e

October

.. .. . .. ‘e . .. .. | calm. =)
.- .. .. A Y .- .. | calm.

45 .o 45

[ ]

! 14 .o . .. 90 ‘e .o calm.

- . * e o 28 29 29 —_—
M e L 115 ) oo —

.. T 47 47
.? LN ] ‘l___‘6_3 ‘.. _ll

TB: 15 .. .o .. .o .o 50 .o .o calm .. - - - 115 o - ___
.| 16 e .e .e . .o - 60 s e calm. 5 e . .. .. .. '165 ..' e —
' 17 . .e . . .o .o 30 . calm. N o 50 . .. .. : 50 .. ' . calm,
- 181 .. .- - - . 30| 30 <. | calm. 7| .. | 180 .. .. ce 0 es —
p 19 - e .o .. .. 125 . e 8 . . 60 .. v e .. . —_—
f . 9 . 40 . —_—
. 0 _

1 -

- * -
]

ot 4t

raem

: . . :. . .. 70 70 ..
‘; 23 .o e .e e . 190 .e
. . LI ) L ] L3N 102‘- 103 L
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TABLE XXXV.—Showing the Horizontal Movement of the Air—cont.
1r—cont.
. " 1 Movement of the Air—co?
- — Showing the Horizontal . o
TasLe XXXV.—S8 2 Horizontal Movement of the Air in Miles.
Horizontal Movement of the Air in Miles. Days of the The whole or
Dacs of the |~ —— The whole oF Month | N | NE | B [SE | s |sw.| W. |®W.| partofthe
aysoitl:
o s, |siw.| W. [XN.W.| partofthe ! day calm.
Month. .. | X.E.{ E | SE. S Bt day calm.
N 4 . . : : . ) . ;
miles. | miles, | miles, | miles. | miles. | miles. [ miles. | miles,
: : December 1 | ., e .o .. . .. | 185 .o —
Jes. | miles. | miles. | miles. | miles. | miles. miles. | miles. . 21 .. . . . 80 80 .. —
T hrad B A N | ol \ 3| .. . <l .o a7 fass | .. —
October 12 , . - : | ealm. 7S IO O A 145 | 145 | .. —
]4 L .s - . . '. : ca.lm- 5 . . . L) o: 24’5 -‘; . —_—
15 - . . e . - il d :. . culm. ? .‘; . e . a . 83 25 . -——
16 15 .o . L .° . .. —_— = . .o . - .= —_—
17 - 150 * * . o 160 — 8 - . . e .w L3R 163 - s . LI —
]q - - - . . :.é ’ 77 — 9 .. .. LY .. . L] 113 112 —_—
19 . . .. : :55 55 .. — %? 48 47 - L 2P . lé(.) .8 :
20 . . 77 .. 78 J— o . .. . . .s 2> -: ..
21 . ] ’ ) 53 59 —_ 12 . . . iD ] . —_
03 | . .. . .- . 29 ' 55 - 13 . ) .. | 265 .. .. —
55 .. . .. ’ 38 .. calm. 14 - . . 290 . . —
24 20 . ’ - ] calm. 15 ] .. .. . .. | 163 | 162 ‘. —
25 - 90 - * i(.) . . ca]m. 16 LY . .. .. .- §3 :'- 82 —
26 - - - éo 30 . . calm. 17 .. .. L) LY . e IS 17 LY -
07 e . .® "__'_ . cahn, %g 122 . -« “n .o 12§ s éé _
; . . 24 o o . calm, 35 . .o . 35 .e —
Eg . .- . 16 L 17 B —_— 20 | 70 .. . . .. .. .. 70 —
0l . . . 0 e . | calm. 21 .. . . .. .. 105 [105 | .. —
31 . . 25 | - = ) 22 .o | oo b o b s e J1es | .. —
514 Average per 231 . .. .. .. .- 40 .. 40 —
A7 964 142 5 day. 82 miles. 24 .. .o .. . .. 230 . —
Sums - | 122 | 490 | 100 | 166 1 o 25 | .. o | oo ] oo o 110 110 | L. —
26 | .. R .. o113 f112 .. —
. 27 .. .e .o 80 . —
Jovember 1 .. . - b7 8 1 - - | ol 281 22 | .. | .. . . R -~ 2 —
Novem 2 .- . e 52 "?f 3 38 39 — 29 .o .o . . 52 53 .. —
3 P - - » . " 140 .. . Calm. 30 . . - - - 42 43 - _
4 - ) b * 25 25 25 — 31 . s - P P . e 300 -8 —
. 5 - . il .- * .. 30 . _—
61 30 4 - ' ' 90 - — Sums - | 359 | 47 . 2714 2301 | 859 |;/Average per
! =L .o | qos o .. —_— ** : : : day, 186 miles.
& 8 . . . e "t .. 53 —
il g | 52 . - ' .. | 145 . ‘-)_} _
1 i(l) 2% | . . P N B - _ The directions of the wind from day to day are shown in these
B 12| 25 . . A e - ) .. — Tables, as well as the horizontal movement of the air in miles, The
ﬁ o R - U T . calm; figures in the lower lines show the number of miles the air has
g =5 B N 32 | . a1 | .. - - moved In each direction, referred to eight points of the Azimuthal
{ 6| oo || B ] . — Circle, and the average number of miles daily, independently of
3 ig o 122 I R . . _ direction. By comparing the latter with those in the lower lines of
i’ ol .. liss | .- - O IR R R —_ Table XXXIV., it will be seen that in J uly, the daily motion of the
: 90| .. | 65 | - ol | — alr was less than its avernge by 36 miles; in August by 27; in 1
§ ol : U .. | 30 {30 | . - September by 14; in October by 34; in November by 42. Im :
| os| ot | ..l o 18 o _ December its velocity was greater by 67 miles daily. In July a j
1 24 | 100 S TR U O — calm was noted on 16 days; in Aucust on 19 days; in September on
3 = 35 . . . .. N . s - i
: 3; 1{‘5 J .. .. . - . — 17 days; in October on 13 days; 1 November on 3 days, and none
! 271 o | o | -- 1 - - ogg o _ i December. Thus, out of the 123 days, from July 1 to October 31,
i 281 .- ‘ . N Bt e — a calm was noted on 65 days, or ome half of the whole number. :
iF “;g " : RN D ¥:T: T PO B - The exceptions to this oppressive state were, on July 3, 6, 19, ant
: lg4 | Average per 26; August 12, 14, 15, 23, 24; September 12 to September 24,
35 | 1457 | 123 day, 86 miles. E -
i Sums _
|
1 ,'
| b
f% L - =
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i October 5,7, 8, 11, 17, 18, 19, 20, 23, 24, and 28. In July the
g | greatest p,re;su;'e 0;1 th,e s;rfac’e of a square foot was 2 1bs. in one TasLE XXX VI.—Showing t}rle CoxrarIsON of the AvERAGE with the daily
3 ?nstance; in August of 5 lbs. on the 24th ; in September of 7 1bs. on observed HorizoNTAL MOVEMENT of the A1r.
i | the 24th; and in October of 10 1bs. on the 18th. .
" In each month the sum of the velocities 1s the greatest with t}_le | I“Ioriz:mt‘glm,llﬂcvement
Q. wind; the next in order, in July, was N.J%. 5 m éugust N.W.3 AR 1834, General of the Air.
in September and October W.; in November I N.E.; and m . — Direction of
3 December N N.VW. Period of Continuance. .. Daily
R ‘ . ' for : Wind. Obscrved Difference
{1% By resolving the sum of the horizontal movements of the air tor | | heervod. ferer
| ? each of the compound directions of the wind into two component Average.
j forces, by multiplying each force by the cosine of the angle which miles. miles. |
1 | its direction makes with the cardinal, the following results are July Ltoduly 6 - - S.W. 71 _ 47 i
obtained :— ”» "; T S N.N.E. 35 — 83
1 » 12, 28 - -1 W.SW. 88 — 16
, k 1) 24 2 29 - - N.E. 6o — 34
N Direction of the Wind. » 80 to Aug. 2 - - S.W. 101 - 12
1854 4+ 1
l] | 851, Aug. g 5 93 - - N.N.E. 80 — 92
11 MONTHS. : 2 B s 45 - - S‘“r. 96 — 11
- oxTH N. E. S. W. ., 25toSept.ll - - N.E. 31 — 62
Sept. 3)?_} ' 26 - - W.S.W. 132 + 40
; _ i 2 - - -| ESE 35 — 80
, July - - 376 448 871 1,121 ,» 28 1to Oct. 2 - - Calm. 0 1 186 ;
i " Losz | 1457 Oct. 3 , 6 - - SW. | 132 + 7 5
: August -1 627 99 ’ 2 » l”i't % 11(; - - E.N.E. 115 — 27 :
: ) N . oNov.12 - - S.W. 83 — 31 .
September - 358 274 994 1,437 Nov. 13 , 16 - - S.E. 81 — 9%
; 17 9, 2 - - N.E 122 _ a7 :
; . ’ pE] 3 o N\ P9 VN 24 of |
October - | 831 564 846 | 1,187 .;zi . :;g - - SV, Q9 _ 56 : 1R
i . - 22 2 3 = - - N. ! — 64
t November - 830 505 1,355 1,245 . 27toDee. 31 B} - W.SW. ].l5 4 26
December - | 552 31 | 1,919 | 4,460 _
The sien — denotes helow the average, and - above the average. }
- From the numbers in this Table it will be seen that the velocity of
" From these numbers it appears that in— the air has been much less than usual. ~ From July 1 to September 11,
i ; ?711:-11 the exception of the four days between July 30 and August 2,
Ty [ the S horizontal movement} 405 Miles: { and the V. exceeded | g7 pfiles. [ 1t was moving Wl_th a dm:‘umshed rate, and at times its velocity was
July {7 exceeded the N.by 3 the E. by _ ; very small, particularly in the period from August 25 to Sep-
< Aug. . 405 ” 1,358 temlger 1 1, when its velocity was one-third only of its average;
| Sept. i 636 . Lég; " and in that of September 27 to October 2, when its velocity was
j Oct. ” -f.' » » s » ﬁ only one-fourth part qf its average for those days. These periods
f Nov. " : 3;; » ,, iioe » ] were the calmest within the series, and it is found in the preceding
Dec. » ) ” ” ; u s]ictlon that, although there was a slight upper current at high places,
: . - - t c " e ¢ + € ) v Al .
| By taking the means of the numbers In Table XX XV. correspond- i 1;?,:; ‘;St;;o;;;t low; at the latter there was a dead calm, and the 1
ing to the period during the continuance of each wind, and also th?se 5 | S ) : i
observed within the same periods, the next Table is formed, sh.owag Electricity. ! :
the relative horizontal movement of the air, as compared with its . _ .
mean value. ; -l the. end of .September instruments for the observation of
: atmospheric electricity could not be obtained. At this time delicate
| and sensitive clectrometers, made by Watkins and Hill, were
HE . | | supplied to six stations.  Unfortunately one of them became
HE : deranged, and was not again in order till the end of November,
o . : - . The following Tables give the results for every day.
in T E 2
i !
H :-‘
I i
'8 | ]
—-u—P . e —T - — — 4,1
[ — - o r—————
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E TasLe XXX VIL—Showing the Electricity of the Atmosphere at the
3% several Stations—cont.
g 1 TABLE XXXVIL—Smowrse the ELECTRICITY of the ATMOSPHERE at the
g several STATIONS.
IS Board | g, St.
§ | Board . st ]"onn{ Lewisham. | Millbank. %(in_lgh, Thomas’s| Poplar. | Mary’s [Highgate.
i of " s |Hisheate ] A¥D DaT. h-’.llll € | Hospital. Hospital-
1 MoxTH Lewisham. | Millbank. Hga}th, Thomas’s | Poplar. Mary.'s ighgate. Af adl,
AXD DAT. “l‘lzl‘l'lt_e' Hospital- Hospital- *
T November 1 | str. P.imod. 7. (015 P 0 —_ 0 P,
2 | weak, P. mog. P.| 007 P o 0 — 0 P.
—_ — - - 3 | var. P. | mod. P, 0 1 P. — 0 P.
September 1 | var. P. - - — —
3 P 9 {var. P. — — — - _ — 4 |str. P ;‘t‘;’“ ,{‘ 0°02 ®. |02 N — 0 0
i ]rggg. ?’ _ —_ -— — — - 5 { var. P. | str. ©P. —_ 35 P - 05 =P 0
1) i = od. P — — — — — — 6 Imod. P.{str. P [010 P. |11 P, —_ 0 0
T e | mod = — — — —_ - - 7 |str. P.{mod » |010 7.|09 B| — str. P. .
. = | mod. P. — — — — — — 8 | str, P.|str. P.J010 P. {01 P — 0 0
4] 4 g8 lmod. 2| — — — — — - 9 {str., %P |[mod B [007 ¥.]|07 P| — 02 =P 0
I 9 moc}. P, - — _ _ — - 10 | weak 2. ?:cl)ld i,‘ 0005 ». |07 P — 0 0
1] : 10 {mod P.| — — — — — = . P.
! 11 {mod .| — - - - = — 1 o (modPlggs plos w| — 0 0
i ;115 Shghot T — — — — — — 12 0 mod.P.N.| — 07 P — 0 0
5 ) 1t 0 — — — — — - 13 |mod. ¥ . |mod. P. | 005 P 0 — 0 P.
1 15 jmod. P.| — — — - - _ 14 |str. me DL Plggs xi02 m| — 0 0
i 16 | mod. P — - - - _ . str. 2 005 X
: 17 |[var. P — — — - - _ 15 | str. x.p. | mod.N.P. 1.-" = 0 — v.str. P, .
£ 18 |mod. 2. — - - - - i 3P
19 0 — — — — —_ - 16 | str, NP, |str. P.| 022 P. 0 — v, str, P, .
1 1 a0 mod. P, — —_ — —_ — - 17 str. N.P. | sir P.] 006 2. 0 b 0 0
| 3 |var. o —_ — — — — - 18 !mod. P. — 0°03 P».|05 T — 0 0
g3 92 | mod. P. — — — - - - 19 | mod. ©P. — — 8 » —_ 0 1]
Hi 2 93 | slight =. — — — — —_ — 20 !var. P — 0112 P |07 = -~ .. 0
i 24 |var, P.{ — — — _ - _ 21 {mod. »|str. x |91 Plos 2| — |07 = P.
7 25 |mod. T. — — — — — — 040
A 96 | var. . — — — — — — 22 | str. P. | str. P |0°22 2. ¢ — v.str. 2. P.
1 27 |mod. ®| — — — — — - 23 |str. P.|mod P |02 P 0 — |07 P 0
¥ 28 f{var., P — 0°1 X, — — — P. 24 | str. P.|str. P.[012 P, 0 — 0°5 P 0
¢ 29 | var. T — 02 P — — —_ P. 25 |[var. P.|mod. r.|00CL P 0 — 0 0
L 30 | str. P, — 01 ©P. — —_ — P. 26 | str. P. | mod. P. — 03 » - 06 P.|var. P.
{ 27 | str. P. | mod. X Py 03 P |01 P — 1 P, P,
28 | str. P. | mod., P. | 0707 P, 0 —_ 05 =2 P.
29 | mod. P.N. fél?d‘ iﬁ' 0°12 P. 0 — 075 P. P.
- 30 |mod. =P.|{mod. ». |[0°07 P.[0T7T P — 05 =®. P,
QOctober 1 | var. P. — —_ — —_ 0 .
2 | str. P. — 0°35 P 1°0 P - 05 P P.
8 |var. =T — gg" ?, 05> . — 0 ?.
4 {mod. P - 2(1)5 f 07 P - 0 E. Deecember 1 | weak P fllllg(%ltllé 007 ».10.2 = — slight 2. K.
5 | weak T - 2 P 0 - 0 P 2 {weak P.|mod. P.{0°10 ». |11 P. — 0 x.
6 |str. P _ 0°05 N 0 — 0.1 w P. 3 | weak P mog. r. — 04 ».|mod. 5. 025 P. P.
. PB.X. 0'2 P 1 B mod, P. | .. ] -
7 {st. ®»| — {003 2|14 P| — D Ly 4 |mod. P | {01 P09 P |mod N 0 0
' g ﬁgd‘ ?’- - ()'1— . 0'40 P, — 0 dg ™ str. . 5 {mod. = lsntgd § 007 2. |07 P P. | weak »P. P
10 | str. T — 2 P05 P — 0 P, 6 |mod. Pp.|str. 21015 P. {05 P |str. XN, 1025 P .
11 |var. 2. — 015 P. |09 P — 0 P, 7 | str. P.|str. PN, 1 017 p. (14 P.|mod. N.]0°5 P |var,
: 12 | str. P. — 01 T.{1'5 P — 0 g 8 |mod. =P |str. P.}005 P.|01 P {mod. N 0 P.
Y - )] — L] . g
! B s T~ (0L AAE ST YT x 9 |mod » |H0Xlog7 plo2 rjmoed x| 0 |van
i 15 | weak P. — — 0 — 0 feeble x. 10 | str. P.{str. P — 0'6 P | mod. X — —
8 16 | med. ©P. — 075 T 0°2 P — 0 X. 11 | str. P, | str. XP, | 0°22 P. {15 ©P.|mod. N —_ -
17 | mod. . _ 005 . (10 P — 0 N. 12 | str. P |str. PN, [0°25 P j 01 P {mod. N, —_ - {
18 | mod. . — — 02 P — slight . N. 13 |mod. P.]lstr. P (017 P. |01 ».|mod. XN —_ —
i 19 | str. P, — 02 .l 07 . _ 0 _ . 14 0 slight p. { 0°0 00 mod. N. —_ —
' 2 |{weak P®.| — |0'153 P02 P.| — S‘f-g]fi{ N. o 15 0 str. P| 0005 m |10 T mod. N.| — -
A pste P T o1 VT Rl T | i el I 16 | mod. = §t'1{=fht§,: 002 ® |08 P| — — —
. 23 | mod. . — 0’1 P |13 P. -_— 10 P P. 17 | med. =.|str. . — 02 P x. —_
24 | str. DN —_ 0l P10 T, — 16 = o, 18 |mod. 1. |slightr | 010 = 0 X. —_ _
i -85 | sty N ¢ - - 0 - 0 0 i- 19 | mod. P. str.(1 P.1015 Pl 2d ® N, - —_—
i 26 | mod, xv. |8t ] O2 P {01 P — ‘h P . mod. I | o= . .
97 {var. ® |mod. X. |07 ® |02 | — L5 T P. 20 |mod, P.| . 1005 P 0 2
38 tr. P.imod. N.| 005 P. |11 T, — var., P str. M. | q.p- . ‘
59 |str. P |modeN| — |04 P — 0 P. 21 jmod.  P.f popgy [0°07 R 0 K| - — '
30 | mod. P jmod.N.7| 007 P.{00 P — 0 P. 22 fmed. P.|slr. P. 1002 P. 0 X, — — :
31 ¢ str. P, [mod. . [0l P. {14 P — 0 P, 23 |mod. P.|str. P.{015 P. |02 P XN. - —
24 | mod. P.|str. X, — a3 P X. —_ P. !
25 lmod. =P.\|str. P. —_ 0 N. —_ 0
26 {mod. P |str.PN. ({012 P. |04 P X. — 3
: _ 27 |mod. P.|str. X.1012 P». |05 P N. — 0 !
28 fmod. P.|str. XN 1020 2|08 =P N. —_ 0 i
i: 20 {mod. =P.|str. x.{02 ».!0'3 P . —_ 0 !
30 fmod. =P |str. P.[010 P 0 . — P. :
' 31 [mod. ». |[str. w — 01 P — — var
4

—— e T




pe

LI o]

L T S LA AR 5 DA o A LT L TR e !
oy

0.

TFrom these Tables we learn that at Lewisham in September
positive electricity was present on 27 days, and on three days not at
all.-~ In October it was positive on 28 days, pegative on 2 days, both
positive and negative on 3 days, and on one day none at all. In
November positive electricity was present on 22 days ; both positive
and negative on 6 days, and none at all on 2 days. In December
positive on 29 days, and none on 2 days. Then out of 122 days, from
September 1 to December 31, common positive electricity was shown
on 103 days, negative on 2 days; both negative and positive on 9 days,
and on 8 days mome was shown. Its strength was moderate and
weak in September; frequently strong from the 6th of October till
the beginning of December, and moderate and weak throunghout this
month.

At the Board of Health observations were began on September 28 ;
and from this time to the end of the year, positive eleciricity was.
noted on 70 days, and negative on 7 days; on three days none at all,
At Millbank Prison observations were began on Qctober 26, and
positive electricity was noted on 53 days, negative on 31, and none’
on three days.

At St. Thomas’s Hospital positive electricity was noted in October
on 24 days, negative on 1 day, and none on 5 days; in November
positive electricity on 17 days, negative on 1 day, and none on 12
days; in December positive on 25 days, and none on 6 days. Thus
out:of 92 days, from October 1, positive electricity was noted on
66 days, negative on 2 days, and none at all on 23 days.

At St. Mary’s Hospital the observations began on October 1, and
ceased on December 9; within this interval on 28 days positive

electricity was noted, on 3 days negative electricity, and on 36 no.

electricity at all. |

At Highgate the ohservations. began cn Ociober 1, and with the
exception {rom December 10 to December 23, continued to the end
of the year. Positive electricity was noted 44 times, negative 9
times ;-on 23 days the instrument was unaffected.

Tt is desirable to direct some attention to those days on which
negative electricity was mnoticed at some stations and positive ab
others. On October 3, 4, and 5, negative eleciricity was noticed
ot the Board of Health; on the 6th negative electricity was shown

at the low stations and positive at the high; on the 12th, 14th, 15th,

and 16th, negative electricity was noticed at Highgate, and positive at
other stations; on the 17th negative at Lewisham and Highgate,

and positive at intermediate stations; on the 18th positive at south
stations and negative at north; on the 20th negative at St. Mary’s:

Hospital and positive elsewhere; from the 27th to the 30th negative
at Millbank Prison. On November 4th the electricity was positive

and negative at the different stations, and variable In strength; on

the: 21st it was negative at Millbank and the Board of Health. In

December it was negative at Highgate on the 1st and 2d, and was:

frequently negative at Millbank Prison, and almost always negative
at Poplar during the month. With these exceptions, the observations
of atmosphicric electricity taken at the scveral stations were in close
accordance with each other, both in kind and in tension.

[
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Ozone.

I rejoice that the persevering spirit of inquiry which distinguishesi
the present age should have added another meteorological element of

investigation to the preceeding, one too, which if somewhat verging

upon the field of chemical inquiry, promises to be a subtle and im-

portant agent in aid of this research into the nature and extent of
meteorological influences upon the rise and progress of cholera.
That these influences are great it isnot possible to doubt, and equally
impossible it is to believe that uncombined with others they are
sufficient to account for the sudden and formidable growth of a disease,

which in a few weeks from hitherto unexplained causes rises with

giant strides into a devastating power, more formidable than any our
country has yet known, and which with even greater rapidity has
subsided, to be renewed, when we know not, unless a series of investi-
gations like the present shall reveal to us the conditions of its rise and
progress. The conjoining here a link of inquiry from a field so fraught
with importance to the entire investigation as that of chemistry, I
consider greatly in aid of this inquiry, and purpose to discuss the
ozone observations at my command with the utmost rigour.

Ozone, first discovered by Dr. Schonbein in 1848, has since that
date in England been sedulously investigated by Dr. Moffat. This
indefatigable observer considers it to exercise an important influence
on the animal economy, and believes that it may be found a means of
materially inducing or modifying diseased actions, in which opinion
he is supported by Dr. Schonbein.

Tn order to investigate the daily developments of this agent in the
atmosphere during the epidemic of cholera, strips of test paper, as

purchased from Mr. Cox at Peckham, and which he assured me he-

had received direct from Professor Schonbein’s agent, were distri-
buted to all the metropolitan stations; and other test papers, pre-
pared by Dr. Moffat himself, were similarly distributed. The
directions for noting the presence and measuring the amount of
ozone are very simple, being thie free exposure to the atmosphere

(protected from rain and the direct rays of the sun) of a small strip:
of dry paper, previously saturated with a solution of starch and

chemically pure iodide of potassium. The discoloration of this paper
on exposure, to brown, or when immersed in water, to purple, attests
the presence of ozone, and the degree of discoloration its intensity
and amount, these changes in the paper are caused by the iodine being
set free, through its power of oxidising the potassium of the iodide.
In the course. of the. observations, a test paper of each kind was

exposed in the morning and evening daily at every station. It was

found that the papers prepared by Dr. Moffat, were more sensitive

than those of Dr. Schonbein, and accordingly indicated the presence of
ozone when none was indicated by those of Schonbein, The follow-.

ing results are thereforc based entirely on Moffat’s papers.

From ‘August 24 till September 4 there was no ozone at any
station near the metropolis, and very little at any station over the
country ; a little wasshown on September 5, and {rom this time after- -
wards was exhibited generally. It was most abundant on September
24, October 7, 8, 11, 18, 25, November 19, 20, 24, 25, and 26.

The following Table shows the -mean amount in each-seelk, the -
greatest intensity being represented by 10.
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The numbers in the lowest line give the weekly fall of rain over.
the Metropolis. By comparing the results from each station with-
these values, it will be seen, that there is, for the most part, a close

ag

of St. John’s Wood and Enfield, the former showing an excess above
the mean of 0-56 inch, and the latter a deficiency below 1t of 076 inch.

Out of the 136 days, between July 12 and November 23, rain
fell on 43 days; it fell plentifully on August 1, 3, and 4; Sep-
tember 13; October 6, 19, 25 ; and November 16. On August 3,
the fall amounted to 1+4 inch; it fell scantily on 18 days, each fall
being less than four-hundredths of an’inch, and on 7 other days it
was less than one-tenth of an inch. In the period from August 24,
(on which day rain fell to the depth of 0:02 inch,) till September 12,
no rain fell, and none fell between September 23 and October 6.
The quantity of rain which fell in September was much below the
average. On 93 days out of the 136, ending November 235, no rain
at all fell. |

Tt is desirable, before proceeding further with the rain-fall, to know
its average amount at one or more stations within the Metropolitan
districts, as deduced from the mean of several years. For this purpose,
T have two series of observations, the one at St. J ohn’s Wood, inken
by George Leéach, Esq., and the other at the Royal Observatory,
Greenwich ; the former station is situated to the north and the latter
to the south of London, both series extending without interruption
over 15 years. The results of these two series are shown in the

following Tables.

TABLE XL.—Moxrtury FarL of Ramv at the Rovar OBSERVATORT,
GreexwicH, in Inches, from the Year 1840 to 1854

oreement in the amount of rain-fall; the most remarkable difference
ie that shown in the week ending August 5, between the two stations

Years. | Jan, | Feb. | Mar. [April|May. | June,|July. | Aug. | Sept. Oct. | Nov.| Deec.
i, | in. | in. | in | in. | dn. | In. | In in m, | in in
1840 [ 2-4]1-20301{21{1-5|17}11]29}16]|29]186
1841 los1l1-3l1-3{1-9)21|27{306]22]40]|60]37}24
ge2 l10l1-1)19]0al21}10]30]1-8]40]f14]42]07
1843 | 1:4]24{05 |17 |38} 13]2:4)36[05]43]23)04
1844 | 2-4|2:3|2°9|04{04]18]2:8]20 1.2 |4-0]4:3}04
1845 | 9-4|v9]1-5]06]22]1°9]1-9]|31[|21]14)24]20
1846 |28 | 15|09 | 31|15 {05 15|40 1°8] 51} 154101
1847 |1°4!1-4{0-8{1-0f{1°4|1-5{07}2-0}1:6)2:0}20)20
1848 |12 {26 |81 |34] 04|35 2043451220
1849 16|22 |0-5]22|39f02}29)05|33]|27] 15|24
1850 |1°2|1-3|0-3{23|24709}2911-9[23}14 2+5 [ 1°3
1851 | o7l12l4-1}23]08]1-3[43|15]|04]18 06|06
w52 | 36|oofo2{os|19]46|23]44]|58[38]60]22
1853 9.0l o09t1-5|31]|16[2:8]|]6°0]|2-2]24 4-3[15]|07
18546 11-7110|0alo06]33|1°0[1-7 290726141
Means - | 20| 1-5|1-8|16|20|18]26]25|2:2|30)25) 14

A e,
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TABLE XLI—MontaLY FALL of RAIN at St. JorN’s Woop, in Inches,
from the Year 1840 to 1854.

Yesrs., | Jan. | Feb. | Mar. |April| May. | June.| July.| Aug. | Sept.| Oct. | Nov. | Dec.

in. | io. | ip. | ip. | im. | in. [ in | im, | in. | in. { in, | in,
1840 2-9[1-3(03}0°3|22|17|20}1*5 271313706
1841 31 )1°1{1-1{1-7[{28}25|26]26;38|4°7(33]}22
1842 1:0{1°'4|20|03|2:0|2°2}2°1(38[39]12°0}4°9|0°8
1843 1-3!2:¢6|0-5|19{52j1-2|22|37|2°1]|4*2]21|0°6
1844 23|26 2 0-4103}1-3]2° 1-711°'139]30j0'4

W WS e W
th
(v 2]

2.6 | 1°5 [ 1°5 | 2°3 | 3-0
17 {54]16]1°2
141819 |13[1-9
5120341122

0

1845 |32|1°1|1-6]1-0|2:3 |14
1846 |384|14|1-1|87|15]110
1847 |[13|1-0{0-9|11[1-8|16
1848 | 1-1]3-1|3-4|2-8|02]33

W O == N

1849 2:6|2-6|0°7|1°9|35[05|2-9]0-8}2:8B|1-2]1-4{1-9
1850 1°0/1-0/l0-3}26}{2:0}1-1|2°6]0°8)}24{17|2"1]15
1851 3-5(1-0{4-3{1-6]06{1-2|37}29]04}2°1;0°4/|06
1852 3-5110}03/08{1-83}5-7}125|37][36]39][¢6*7}2°1
1853 2+7}11-1]1-7{81}{2:2|2-4|52]18]21 4313|006
1854 2:311°0|04|04}!37|1:1}27}12:8|07{2°4(1:3]1"7
Means - | 23 |1-5|1°4{1°6]21|1'5}2-6]|29{2-2]2-9;2:4 14

The numbers in the lowest line in each of these Tables give the
mean monthiy fall of rain, and by taking these means, we have the
mean monthly fall of rain over the Metropolis as follows:—

TABLE XLIT.—AveracE MoNTHLY FALL of RAIN over Loxpox

MoxTtH. Fall of Rain.
in,
January - - - - - 215
February - - - - - 1-50
Marech - - - - - 1-35
April - - - - - 1-60
May - - - - . 2:05
June - - - - - 165
July - - - - - 260
August - - - - - 2-70
September - - - - 2-20
October - - - - - 2-95
November - - - - 240
DPecember - - - - 1-40

The sum of these is 24-55 inches, which is the mean yearly rain-
fall at London.

The following Table gives the monthly fall of rain in the
year 1854 at the Metropolitan stations, from which I received
continuous registers..

7

TABLE XLIIT.—MonxTtHLY FALL of RAIN over LoNDON in the Year 1854.

. ot Bl o

. > b . %] I

g AEAEEE 212|528 |%

[ L-. - . [3] :"-_.‘ - - - it Q

TATIONS 2152 |% ,,;5? E 5| 8 s S8 §
SlalE|l<sies|sls|d|l|OC|& A

in. | in. [ in. | in. | in. | io. | ip, | ine |odn, | oo, §oin. | oo

Lewisham - - -11°71/1-1|0°4|0-7|83°611-2{2°1{2°3(0°8|2°61°6,1°4
Royal Observatory - [1:7(17010°4]0:6]3°3|1°0 1:7|2°9|0°7}|2°6|1°4]14
St.”Mary’s Hospital - [1°3}1-0(0-4}0°313-5{1-0]1:93°0;0°6|23 1-211+5
St. John's Wood -l2-3l1-0]0°4|0-4}{3-7{1-1{2-7]2:8|0-7]2°4]1"3}1"7
Enfield - - -l9.1{0-9|0-3|0-5(3-3[1°0|1-3}{1°8]0*7[2°1|1-2]1"3
Means - - 1'820'980'380‘503°481'06?'942'560'702‘401'341'46

The numbers in the lowest line give the monthly fall of ram over
the Metropolis during the year 1854. By comparing them with the
numbers showing the mean monthly fall for London, it will be
seen that there has been a deficiency of rain in every month, except-
ing in May and December.

The fall of rain in the Metropolis in the year 1854, was 1862
inches, being 593 less than the average fall for the year.

Clouds.

The amount of cloud was observed at most of the stations, and
the results are in close agreement with each other. The results
are as follows, an overcast sky being rcpresented by 10 and a
cloudless sky by O, and intermediate states by intermediate
numbers :—

In the two weeks ending July 135, the amount of cloud was 9
In the two weeks ending July 29, ’ 5
In the four weeks ending Aug. 26, ’ 8
In the two weeks ending Sept. 9, . 3
In the two weeks ending Sept. 23, s 6
In the week ending Sept. 30, ’s 13
In the week ending October 7, ’ 6
In the week ending October 14, . 4L
In the week ending October 21, ’ 71
In the week ending October 28, ’ 5
In the week ending November 4, ’s 3L
In the week ending November 11, ’ 6
In the week ending November 18, . 8l
In the week ending November 25, s 8
In the week ending December 2, ” 6
In the week ending December 9, ’s b
In the week ending December 16, ’ 6
In the week ending December 23, ’s 7
In the week ending December 30, » 5

Comparison of the Meteorology of London, Worcester, Liverpool,
Dunino, and Arbroath.

~ The foregoing section closes the amount of meteorological data I
have been able to collect within the prescribed limits of time and

0 e e

T AT e ey s T LTI

i
|

bt orma sl




kel

[P

ity 1.1 j
.

78

place. I am now going to institute a brief comparison of Londog
“meteorology with that of Worcester, Liverpool, Dunmo, Ian

Arbroath, for the same period. For the. means of comparison 1 am
‘indebted to the observations carried on under my superintendence
by some of my best observers, members of the British Meteorollogl(.:al
Society; the insufficiency of these observations to supply the ‘1e-
‘quired data for this special investigation is to me a matter of regret,
and arises from the circumstances that my Imquirics hitherto have
‘been directed to the study of meteorology as influencing climate, and
scarcely at all to the meteorology of towns, which, as entering into a
scheme for eliminating the laws of climate, WOll.ld 1:1t1ate the acet-
racy of results intended to be of general application. For this
reason I have instituted observations upon the outskirts of cities,
and as far removed from their influence as possible; but that which
is wanting to give value to the present inquiry is a definite know-
ledoe of the meteorological condition of the towns above I.nentlpl}ed,
of which I have chosen Worcester and Liverpool as being visited
by the Cholera at about the same time as the Metropohs, but to a
less degree, and Dunino and Arbroath, as being far north, anc}
enjoying a comparative if not total immunity from the ravages o

the Grezf Devastator. o '

To obtain the required knowledge, 51m11.a1' observations to those
" taken in the Metropolis should be instituted in the most considerable
of our provincial towns, and more particularly in those where dis-
"ease and Cholera have been the most rife. We should then ascertain,
whether a similarity of meteorological conditions attended a com-
parative amount of Cholera, and whether, and if so to what extent,
similar meteorological influences existing in the .Metropohs extended
to or found existence in the many populous cities and towns of the
United Kingdom. . .

Having most completely under my daily observation meteorolo-
gical records, applying to more than one hl}ndred different localities 1n
Great Britain, I am able to estimate with tolerable accuracy the
influence of geographical position upon climate, and the amount of
abnormal departure due to local and unremovablq causes. Had I,
in addition, for as many years directed my attention to the meteo-
rology of towns and cities, 1 should now have been in a position 10

.‘.
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many - phases of disease which now burst upon us with the sudden-
ness and devastating power of a divine and wrathful visitation.

The conditions most favourable to health in all casesare an average
degree of pressure, temperature, and humidity. A departure from
these conditions at once tells upon the public health in a degree pro-
portional to the amount of departure. Thus we see that in the
country at large, in obedience to the laws of climate, an equal degree
of health is not always to be enjoyed, nor an equal degree of mortality
to be expected. -

The more, therefore, in towns that these conditions are violated, the
greater must be the departure from the standard of public health,
That this standard is too widely departed from in many of our largest
towns, is an undeniable fact, and an inquiry into the causes in opera-
tion to produce it is greatly to be desired; the more especially as we
are well aware that it is among the lower orders of the population
that the greatest mortality occurs, a fact which speakingly proclaims
the cause in a great measure to be remedial.

That the main causes of insalubrity arise from the violation of the
climatic laws applying to the district, is evidenced by the comparative
salubrity of the outskirts of towns, where the natural -conditions of
the district are nearly always in force excepting when subjected to
the impurities and disturbing town influences, which in certain states
of the atmosphere diffuse themselves over the environs. |

Our first care should be a comparison of the differences existing
between the more salubrious parts of the large and least healthy towns
and those particular districts which are least so. We should then find
the actnal amount of departure from the general laws of climate
applying to the surrounding country, and ascertain with certainty
the particular localities within the city which give rise to the dis-
turbing influences. This comparison has not yet been made, nor can
it be, excepting by previously organised arrangement. -

I will, therefore, proceed to compare briefly the meteorological
phenomena of London with simultaneous phenomena at the places
already mentioned, and which are Worcester, Liverpool, Dunino,
and Arbroath. ~

The following are the positions of these places:—

bring forward a mass of evidence respecting the cause of their com-

5 A
e LT LRt A A LT i T L W P SAL S SIS | 2 .

parative insalubrity, and havef beer.l enz.tbled to perform more satis- _ Height

10 " 18 1 ¢ my 1nquiry. . . above the

P r fac{ggﬁﬁg?ﬁﬁﬁiﬁigfcfrge ir?mig d ﬂ{r at.me.tGOI‘Olﬁgical reg,ear(‘,h, Names of Places. | Latitude.| Longitude. i%vel of Names of the Observers.

1B i involving so much continuous and constant aid, is far too la,borious'_to e sea.

| i be taken up without the stimulus of some definite and ulterior . '

¥ object ; and the clear elucidating of the meteorolo_glcal lnﬂuence:s at London - - | 51 29 .o .- Various.

118 work to cause the insalubrity of towns }ms un_tll late}y plfomlsed Worcester - - | 5215| 2 10 W.| 125 | James D. Baldey, Esq., C.E.
i little repayment to those who would ish their amelioration. I Liverpool - - | 53 25| 3 0 W. 57 | Jobn Hartuup, Tsq, ER.AS.
have little hesitation in saying, that were "che meteorology orf our | Dwmino - -] 5616| 2 49 W. | 309 | David Tennant, Esq., M.BM.S.

1K towns cavefully ascertained and collated with that of1 the M etro- Atbroath - - | 5634|288 W | 50 | Alexander Brown, Esq.

; polis, and both together with that of the country generaily, of which :

last I have a foundation of many years continuous observations, that
in a short time we should he in a condition to elucidate a .clear
insight into the meteorological causes of Cholera, Influenza, and

The following are the results of this investigation :—
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By comparison with the numbers in Table X XXVIIT, showing the

weekly amount of ozone at the several Metropolitan stations, with the

~ numbers in this Table, it will be seen that in London there was a

great deficiency of ozone at all stations, even at Highgate and Bexley
Heath, as compared with stations of the same elevation in the country.

In both Tables the amount of ozone is shown to be the smallest at
the latter end of August and the beginning of September.

At all times the amount of ozone was the greatest at places of the

~ highest elevation, as at Hartwell and Hawarden, and at stations

situated near the sea.

By dividing the numbers into two groups, of inland and sea-side
stations, and taking the means of the numbers in each group, we find
that at the latter stations, at an elevation of 85 feet, the mean amount,
c_:)f ozone was 22, and at the inland stations, at an elevation of 85 feet,
it was 0-6; of 170 feet was 13, and of 255 feet was 3-8. These
numbers, therefore, confirm the law indicated by the Metropolitan

observations, of the amount of ozone being graduated by the degree
of elevation.

~ Progress of the Cholera in the Metropolitan Districts in the Year 1853.

The first death in London from Cholera, in the year 1853, took

place on July 7; and the progress of the disease is shown in the
following Table.

:
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TABLE LV.—SmowixG the NUMBER of DEATHS in the METROPOLIS from
CeoLERA and DIARRHEA, ON each Day from July 1 to December 31, 1853,
inclusive.

Compiled for the Board of Health from the Registers of Deaths in the
(Compiled f General Register Office).

1853. July. August. | September. October. ‘ November.\ December.
Day of . ; . '-‘é g . g . % . g
Month. |2 | E |3 |El2 212|218 |\2 1814
SR8 |18 |D|R SipalolArlolA
1 0 6 0] 20 1§ e1] 11| 14} 15 10 ol 10
2 0 7 1| 21 41 23 gl 14 15 5 4 7
3 0 8 o| 13 51 24| 10| 13} 12 7 2 8
4 0 9 1} 23 2| 20 2= 10| 22| 22 1 1
5 0 7 1] 18 o| 31 71 13 7 3 4 3
6 0 9 41 25 1§ 11 ¢!l 11| 153] 10 1 6
7 1| 12 71 30 o] 16| 12 9] 13| 15 4 7
8 0 5 21 22 91 16 7 -1 16| 11 1 8
9 o| 10 g1 27 1| 16| 10 g | 12 2 4 4
10 of 10 2| 22 ol 23 3 71 19 8 0 4
11 1 9 91 29 3 6 7 71 15 9 0 5
12 o} 10 51 25 3| 14 7 g | 11 4 2 g9
13 ol 11 21 38 9| 10 gl 12| 10 8 0 9
14 9| 12 9| 21 41 15 3 71 12 9 1 6
15 1! 14 1| 24 4 8 g 10 9 4 1 3
16 11 16 0] 19 3| 11} 14 9 4 9 0 7
17 1] 14 1| 26 6| 17| 14} 11| 10 3 3 3
18 o] 15 o} 22 11 17} 16| 11} 11} 10 2 4
19 1| 18 1] 20 51 11 7 7 9 4 2 1
20 1} 12 91 27 51 13] 13} 11| 10 4 1 7
21 11 10 51 31 71 16 9 6 5 3 1 6
22 1 9 3| 20 1l 11| 221 10 6] 10 0 5
23 1 16 21 16 3 11| 14 7 6 11 1 4
24 ol 10 31 19 21 14| 10 5 4 4 1 7
25 1| 17 3 14 gt 13 6 9 4 4 o| 10
26 1 15 5| 16 g| 13| 14| 10 4 5 1 4
27 9| 22 31 21 11 141 14| 12 2 8 4 6
28 91 12 91 26 4! 18| 14 6 2 8 1 8
29 1 19 21 85 6 121 14 5 4 3 0 9
30 ol 18 2| 28 8 g | 11 8 4 5 1 7
31 21| 18 1 25 25 6 0 9
Sums o] | 880 | 67 | 723 | 111 | 454 335 | 283 | 288 | 218 | 43 187

Atmospheric Phenomena in the Year 1853.

The pressure of the atmosphere was nearly that of its average in
the months of March, April, August, and September, and, with the
exception of that of November, was below it in the remaining months.

The first quarter of the yearwas subjected to extremes of heat and
cold. The spring and summer were cold ; and the weather, with the
exception of the first half of August, was almost always unsettled.
The autumn was cloudy; the atmosphere was thick and hazy. The
winter was cold The motion of the air was less than usual. The
gl of rain for the year was 43 inches in excess. The monthly
means of the meteorological phenomena for the year 1853 are givent
in the following Table :—
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Metropolitan Districts in the year 1854.

Progress of the Cholera in the

The First Death from Cholera took pl

throughout the
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on each day throughout the year 1854.

I Register Office.)

from CzoLERA and DIARRHEA,
Register of Deaths in the Genera

TABLE LVIL—Showing the NUMBER of DeaTHS in the METROPOLIS

( Compiled for the Board of Health, from the
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Atmospheric Phenomena in relation o Cholera in the Metropolitan
Districts in the Year 1854.

Having discussed the different meteorol\oglcal (.ZOD(llth?ES w?'eeli:il?'
which prevailed during the contmuance of Cholera in the Metropols,
it is necessary to trace the progress of the dizease weekly 1n connexion
with the meteorology of the period.

From the beginning of the year #ill the week ending July 8, 't})li
mortality from diarrheea averaged 35 weekly; {11l tl%ls time 21
deaths only had been caused by Cholera, and these were sca,ticmed
over the 27 weeks from January l. In the week ending July 13
oix cases of death from Cholera and 59 from dmrrhcxlm we1f'.eﬁ'egzss.tere
The weekly progressof the disease was subsequently as 10X0W

TABLE LVIIL-—SHOWING the NuaBeR of DEATHS in the Me-
TrRoPOLIS from CHOLERA and DIARRHES, 10 each week from
July 1 to the end of the Year 1854.

Number of Deaths
1854, from
WEER ENDING Cholera. Diarrheea.
1 1 - - - 0 38
Tl 8 - - - 4 59
15 - - - 6 59
29 - - - 33 79
29 - - - 180 122
August 53 - - - 488 ISZ
" 12 - - - 671 237
16 - - - 772 225
26 - - - 869 245
September 2 - - - 1,646 251
9 - - - 1,869 289
16 - - - 1,527 252
23 = - - 1,182 206
30 - - - 658 166
October 7 - - - 398 120
14 - - - 2927 122
21 - - - 143 103
28 - - - 48 58
November & -~ - - 25 54
11 - - - 16 50
18 - - - 10 44
25 - - - 5 27
December 2 - - - 4 30
9 - - - 2 24
16 - - - 0 37
22 - - - 2 32
30 - - - 0 13
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It is desirable to trace the progress of these numbers with each
gection separately.

The pressure of the atmosphere, as shown in Table I1V., was in
excess in the months of February, March, April; in defect in May
and June; and slightly in excess in July. The reading of the baro-
meter became remarkable towards the end of August, and the pressure
was more continuously great during the worst period of the disease
than at any other time. On reference to Table IIL. and the notes
which follow, it will be seen that the barometer reading was as high
as 301 inches on three different days between August 25 and Sep-
tember 10, and that it excesded 30 inches during the whole of this
period. The reading began to decrease on the 11th, when the disease
also began to decline.

The readings declined below 30 inches on the 14th, and continued
with but slight variations from 30 inches till after the 20th. The
mortality from cholera in the week ending September 16, was 342
less than in the preceding week. On September 22 the reading
attained 30-4 inches nearly, and was high till the end of the month.
The decrease in the mortality in the week ending September 23 was
345, but was greater in the week ending September 30, the decrease
being as large as 524, notwithstanding the still high reading of the
barometer. After this time the rate of decline steadily continued t1ll

the end of October, after which a few scattered cases only occurred
till the end of the year. The reading of the barometer decreased to
29-37 inches by October 5, and increased to 306 by the 13th; declined
to 29-3 inches by the 18th; after this time the variations of reading
were frequent, and at times large in amount. The reading n November
was that of the average, but was below it in December.

Temperature of the Air.

Table IX., with following remarks, shows the temperatiure
of each month in the year 1854, and its departure from the
average. From January 1 to April 21, with the exception of
16 days, viz, January 1 to January 6, and February 10 to
February 19, the mean daily temperature of the air was In excess.
The average daily excess of the 101 days ending April 21 was
3-4°; on April 22 a very cold period set in, injuring vegetation and
killing many hardy plants, and from this time to July 19, a period
of 97 days, the average daily defect of temperature was 3:3°% In
Table VIIL the departures of temperature each week, from July 8,
at the central Metropolitan stations, are given. During the first two
weeks the temperature was between 4 and 5 degrees below the
average, but on July 20 it rose above, and on the 25th was 11° in
excess; the temperature of the air on this day rose to 90° nearly,
and was the hottest in the year. The mean weekly temperature
in the 3 weeks ending August 19 was in defect. From August 19
till October 11 the temperature was in excess, averaging for these
54 days 2:6° daily. The greatest excesses were in the week ending
September 2, when the average amount for the Metropolitan districts
was 61°; the number of deaths from Cholera this week were 1,646,
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and increased to the maximum 1,869in the following week, the tem-
perature being In excess, varying from 1° at elevated places to 5°
at-places of low clevation; in the next week, ending September 16,
the temperature was In excess, and continued so till the week
ending October 14; and the mortality from Cholera declined to 227.
The temperature after this time, with the exception of the week
ending November 4, was below its average till December-

During the epidemic the mortality was greatest at those places
where the temperature was highest. The temperature was the
highest in the year, excepting in the week ending July 29, when the
mortality was approaching its heicht, viz., in the week ending Sep-

tember 2.

Mazimum Temperature by Day.

Table X. contains the mean weekly highest temperature by
day. The maximum for the year, viz., 7915, occurred in the
last week in July. The mean of the highest temperature
by day in the Metropolitan districts, in the month of July,
was 722°; in August was 70 5%; and 1In September 71°; show-
ing but little cariation in this element in the period of 3 months.
Tt was higher, however, 1n September than in August. In the

week ending September 2, when Cholera was at its height, the day

‘temperature averaged 7 3-5°, being the highest in the year (excepting

only the last week in July). The day temperature, however, in the
fatal week ending September 9 descended to 70°% and afterwards
declined week by week to 60.°

The greatest difference hetween the maximum day temperature of
consecutive weeks, viz, 7%, took place between the weeks ending
October 14 and October 21.

The maximum temperature somewhat follows the course of the
Jisease. The little difference, however, shown in Table X1, between
the high day temperatures recorded at both high and low stations
is not sufficient to account for the different rate of mortality exist-

ing at each.

Minimum Temperature by Night.

Table XII. gives my collected information updn the night tem-

perature of London. The highest night temperature took place -

in the weeks ending July 29 and September 2, and averaged
about 51° in July.and August, and 46° in September, at the out-
lying stations; whilst at the central stations they were 55°% 56°,
and 51° in those months respectively. The excess of night ter-

erature of London is shown in Table XIII. In the several weeks
1ill August 26 the excess varied from 1° to 4°; but in the week
ending September 2 it was as large as 8°, and in the following
week amounted to 7° nearly; the excess decreased to 43° and to
8° in the two following weeks. The excess of the night tempera-
ture of London was therefore the greatest when the disease was
approaching its height, and Jecreased as the disease declined to
9:5° in the week ending October 21, being about the same amount

99

as existed before the epidemic broke out. I have no doubt that
the excess of night temperature exercised an influence in the progress
of the epidemic.

- Diurnal Range. o |

- Table XV and remarks following give a great deal of in-
formation upon the range of temperature and the weather gene-
yally during the progress of the epidemic, and for some time aftex.
Table X VIL shows that the daily range has exceeded the average
in every month of the year excepting June. Table XV. shows
the less daily range at the Metropolitan stations than that due
to their geographical position; the weeks distinguished by the
greatest departures were those ending September 2 and 9. In the
results following Table XVI. the periods most distinguished by
large defects of daily range were from August 26 to September 11,
during which time ihe disease attained its height, and again in the
calm period from September 26 to October 4. The less daily range at
stations of low elevation secems to have exercised an important influ-
ence in the progress of the epidemic.

Thames Water and its Temperature.

 The waters of the Thames, as first collected in Gloucestershire,
are pure, and continue nearly so until they reach Richmond, when
they become tainted with every description of impurity, the river as
it passes through London being made the recipient of all the sewers
and waterclosets of the Metropolis; much of this matter is precipi-
tated. in contact with the mud of the river, but much also remains in
solution. From this water, therefore, it is not to be expected that
pure vapour of water can arise ; it is, in fact, tainted with all the
refuse matters dissolved in it. | -

. To this great cause of malaria is to be added the wide extent of
undrained marsh land which lies to the east of the Metropolis. The
heat of the summer acting upon the sodden and decayed vegetation
scattered over its surface gives rise to the most pestilential vapours
and exhalations; these are in a measure contained within the pre-
cincts of the Metropolis, London being bounded on the north, south,
a,nd west by hills, which on its northern boundary exceed 420 feet.

To return to temperature. 1 made a series of experiments on the
“ Radiation of Heat at Night from the Surface of the Earth,” (pub-
lished in the Philosophical Transactions, part 11, 1847,) and found
the temperature of exposed surfaces to be dependent upon the varia-
tion of the soil, its vicinity to other soils, its elevation, exposure,
dlf_f'erence of level, &c. The temperature of grass, for instance,
adjacent to gravel I found to be frequently much lower, so as often
to be below the temperature of the dew point, whilst the gravel
at the same time was above by many degrees. In like manner
the marsh lands to the east of London generate volumes of mist and
yapour dependent upon temperature, but from. their volume and
ifitensity are less easily dispersed, surcharged as they are with
organic matter, and the effluvia of animal and vegetable matier n
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all stages of decay, and which derive accession from the refuse cast
upon the banks of the river, and left by the receding tide upon the
mud. The vapours thus generated mix with the atmo.sphere,-and mn
calm weather are retained in its lower stratum, subjecting the inhabi-
tants within and around their dwellings to their poisonous influence.

The effect of temperature upon the Thames water, in¥ tainting
the surrounding air, 18 exhibited in the well-known fact that diarrheea
and summer cholera become prevalent ofter the temperature of the
Thames has attained to 60°% and from the fact thz}t as the water
declines from this temperature, £0 also do the above diseases.

By reference to Table XIX. and following remarks, it will be seen.
that the temperature of the Thames attained to 60° on June 22,
and descended below this reading on September 26 ; that the tempe-
rature of the water was 70° towards the end of J uly, fell to 62° at
the beginning of August, and attained a second mazximum of 66° at
the beginning of September.

Here then, according to the above reasoning, is a_cause for §he
prevalence of disease in general, if’ not of Cholera, during the period
under review; the insalubrity of which was greatly he}lghgened
by the weather at the time being close and sultry, and distinguished
everywneré by a continued prevalence of mist and haze. During

eriods of clear calm weather in the Metropolis, that 1s, when
the Londoner sees the sky really blue, and at night when he sees
the stars shine brightly, or when the air is in gentle motion, the
vapours from the city and river ascend high into the aj;mosph.ere,
become generally diffused, and escape observation; but during periods

- of cloudy, misty weather, and particularly during calns and the cold

air of nights, the vapour in ascending 18 condensed into haze, mist, or
fog, and kept in contact with the surface of the earth, occupying the
lowest districts.

The greater the difference in relation to the temperatures of the
air and water, the more dense will be the mist or fog. Table XX,
gives these differences, and exhibits in some mstances an exCess of
20° temperature of the Thames over that of the air In the remarks
following this Table, it will be seen that for 28 nights ending Septem-
ber 12 the average excess exceeded 16-5°.

By reference to the wind sections for this period, 1t will be seen
that the air was calm both by day and night. It was, theretore,
charged with the accumulated vapours for this long time, and fatally
was their influence manifested during the three weeks when the
disease was at its worst, and destroyed 5,834 of the Metropolitan
population.

No reasonable doubt can henceforth be entertained as to the per-

" nicious effect of the London fogs during the summer heats, nor of

their power, under any favourable combination of unusual heat or
general stagnation of the air, to fan into ﬂa,me.the d_ormant §1)arks of
an epidemic never thoroughly extinguished since its first introduc-

tion to English soil.

A—

* See the Régistrar—General’s Report upon Cholera in England in 1848 and 1849.
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Wind.

The first strong wind in the year was on Januvary 3, when from
the E.N.E. there were pressures to 4 and 5 lbs. on a square foot of
surface.  On January 25 the wind blew strongly for a short time
from the south, and on the 26th from the S.W. In February, from
the 4th to the 9th, the wind blew almost continuously from the west
and S.W., with pressures from 3 to 5 lbs.; on the 9th a pressure of
12 Ibs. was recorded. The mext strong wind was on February 17
from S.W. and W., with pressures varying from 5 to 12 lbs. ; and
on the 18th and 19ih from the N.W., with pressures from 5 lbs. to
10 1bs., and in one instance to 13 lbs. On February 23, 24, and 25
there were pressures of 3 lbs.and 4 lbs. from the S., S.W., and
N.N.W.; from March 8 {o 11 there were occasional pressures of 3 lbs.
from S.W. The next strong wind of any duration was on April 22
and 23 from the N.E., when there were pressures to 51bs. and 6 lbs.
On April 28 there were pressures to 5 1bs. from the N.; on April 30
there were occasional pressures to 4 lbs. from the S.W. On May 2
there were pressures to 6 lbs. from the S.W. On May 7 and 8 the
wind blew strongly from W.S.W., and pressures to 8 lbs. and 10 Ibs.
were recorded. On June 2 and 3 the wind blew for some time with
pressures to 4 Ibs. and 5 lbs. from the N.E. On June 10 and 11
the wind blew from the S.W. with pressures to 4 ibs. and 5 Ibs.
On June 26 there were pressures from the W.S.W. for some hours
to 4 Ibs. Up, therefore, to the end of June there had been instances
of strong wind, though somewhat fewer than usual. Up to this time
few deaths from Cholera had occurred, and those were scattered from
the commencement of the year. In July there were no strong winds,
and 16 days were noticed as nearly or quite calm. In the second
week of the month 5 cases of Cholera were reported; 1n the week
ending July 22 the numbers inereased to 26, and subsequently to
133 in the last week; whilst the deaths from diarrheoea increased from
97 to 84. In August, by reference to Table X XXV., it will be
seen that 6 out of the first 10 days were designated as calm. By the
week ending August 12 the number of deaths had increased to no
less than 644. On August 11 the air moved more freely from the
W.S.W., and on the 12th from the Q. and S.W. From the 13th
to the 18th, portions of each day were calm; from the 19th the air
was in gentle motion till the 23d; and on the 24th there were pres-
sures to 2 Ibs. and 3 lbs. for a few hours from the W.SW. At
intervals, when the air was somewhat less stagnant, the rate of
increase in the disease was checked, dating from August 12. In the
weeks ending August 26 the number of deaths from Cholera was 847.
From August 25 to September 11 the air was still, and a dead calm
prevailed at all low places. This was the calmest period in the year,
and the disease was at its height. The number of deaths from Cholera
in the week ending September 9 amounted to 1,869, and from diarrheea
to 289. By reference to the remarks following Table XXX. 1t
will be seen that from July 1 to Scptember 11 the direction of the
wind was alternately from S.W. and N.I., and for an equal number
of days; but on those days in which it was passing from the latter
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point it was mostly in gentle motion only. On September 12 the
wind blew for a couple of hours with a pressure of 2 1bs. on the
square foot, and the air became in motion even in places situated
near the alluvial of the Thames. Shortly after the disease began to
decline. From September 3 to September 20 the wind blew every
day with velocity for some time, and the disease declined rapidly.
On September 24 the wind blew strongly for some hours, with
pressures varying from 5 lbs. to 7 1bs. on the square foot. This was
followed by a calm, extending to October 2; the disease, nevertheless,
continued to decline. On October 5 the wind blew for a few hours
from the S.W., with a pressure of 3 lbs. During the month of
October the wind occasionally passed with some velocity ; still there
were 12 days partially calm; the disease declined to 25 in the week
ending the 4th of November.

In the remarks following Table XXXYV. it is shown that out of
the 123 days from July 1 to the end of October a calm more or
less prevailed on 65 days, which is more than one half of the entire
namber. After November 16 there was no day on which the air
was calm; a few fatal cases of Cholera, however, continued to occur.

By reference to Table XXXVI. and following remarks, it will
be seen, that the air was at all times in much less motion at places
situated on the alluvial of the river Thames, than where situated on
higher ground. In connexion with ‘the progress of the disease, we

perceive that at such places the epidemic has been more severe,

committing its greatest ravages at Lambeth, Walworth, Bermondsey,
Rotherhithe, Deptford, Poplar, &e. At these places and at others
similarly circumstanced, the air was stagnant during the period
between August 25 and September 11, and was, besides, stagnant on
all the 65 days noted as calm, between July 1 and September 11, at
the more elevated and healthy stations. |

Humidity of the Atmosphere.

Tables XXT. to XXIX. give all the information I have been able
to collect upon the humidity of the air: from the observations
contained in them, it appears that there was one-twentieth part
less water in the air'than the average for these months; and in
Table XXIX., showing the weight of a cubic foot of air, it would
seem that the air was more dense than usual, as the mean weight of
2 cubic foot of air was 2 grains above the average. |

Thunder Storms.

There were but few thunder storms from July to the end of the
year. The following are all the instances of electrical disturbances
in the atmosphere noted about the Metropolis :—Thunder storms on
July 9, 30, and August 3; thunder heard on July 4, 10, 31, August
2, 3, 17, and 19; and lightning seen on July 24, 25, and Aungust 28.
There was no instance of thunder or lightning about the Metropolis
during the months of September, October, November, and December ;
in fact, no great clectrical disturbance took place from the time of
the first outbreak of Cholera in July, and during the continuance of
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the disease. Hail was noted on one day only within the same interval
of time, viz. on October 23. |
So far, therefore, as the electrical observations indicate, in con-
nexion with the much less than the usual number of electrical distur-
bances, it would seem that there has been a general deficiency in
the tension of the common positive electricity prevalent during the

period.

Electricity of the Atmosphere.

Table XXX VII. and remarks following contain all my collected
information upon the electricity of the atmosphere during the pre-
valence of Cholera. No observations were made till the disease
was at its height ; at this time the electricity was positive but weak,
and continued so till the end of September. Positive electricity was
generally present, with tension somewhat greater than in September,
indeed, always, except when rain was falling, in the months of October,
November, and December, at stations of moderate elevation. Com-
mon atmospheric positive electricity has therefore been as prevalent
as usual. :

At stations situated nearly on a level with the river Thames, the
electricity was generally wealker than at stations of higher elevation,
and was more frequently negative. |

T much regret that the electrometer observations began too late to
afford any decided results. They would, however, seem to show
that a deficiency of electricity prevailed during the time when the
disease was at its height, and that at low stations, as compared with
the higher, a deficiency was likewise to be observed. |

Z07€.

By reference to Table XXXVIIL and the remarks following, it
will be seen that no ozone was detected at any station near the river,
excepting at Battersea and Millbank, where a little was recorded,
but at stations of high elevation it was of- general occurrence. This
may be accounted for by the great amount of organic matter n
the atmosphere in low districts, especially in those situated on a
level with the Thames. These stations are also distinguished by
a stagnancy of the atmosphere, and 1t remains to be proved
whether the total defect of ozone at all the river-side stations is
caused by the presence of large quantities of organic matter, decom-
posed by ozone, itself being simultaneously destroyed ; or whether it
is owing to the small amount of ozone contained in a small volume of
air, which, to obtain a perceptible elimination of iodine, should pass
the test papers in larger quantities; the latter supposition, however,
is not supported by the observations taken at places where ozone
was generally noticed, as at times the paper was less discoloured
during the day than during the calm hours of the night.

Upon this subject Dr. Moffatt, in a recent letter addressed to me,
says:—

« With regard to the absence of ozone in low places, and plages
“ where the air is stagnant, I must say that my opinion on this point
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¢ the ozoniferous air with them.

104

still oscillates, and I am as undecided to-day respecting its absence
There is no doubt

that a test paper is much sooner tinged in a current of ozoniferous

¢ air, then it is in a calm of the same air ; the reason of this is obvious

enongh. Ozone, however, is often detected during calms; so it
cannot be owing to the want of currents of air above. The only

: time when calms give anything like the amount of colouration pro-

duced by a strong south or south-west current, is when they are
accompanied by continued falls of snow. During such falls I

¢ have seen both Schonbein’s and my own papers coloured as high as
© 10; this I have attributed to the snow flakes bringing down the
: ozone from the cirriferous and ozoniferous regions of the atmo-

sphere. Often during calms cirri are obhserved hovering in the

* higher strata, and then there is no ozone; but when the cirri

come down to the earth’s surface in the shape of snow, they bring
Again at these times a calm may
prevail, and ozone will be detected without a fall of snow; but
when this is the case, the cirri will be seen moving from S. or

¢ S W. to N. cr N.E., and the ozone in the calm merely precedes

the setting in of a south current, if the barometer reading is
decreasing, and a thaw will soon commence, or if a north current
of the reading increases, in which case the fresh will continue.

¢« §o much for the cause of the absence and presence of ozone
during proper calms; I will now speak of the absence of ozone
in stagnant air. I must first say that I have not the least doubt
that if snow fell in considerable quantity during any calm, that is
to say, if the upper strata of air came to the earth’s surface, ozone
would be always detected. The want of ozone in stagnant air
may be accounted for in this way. Ozone is no doubt absorbed

* by surrounding objects, or dissipated in some way or other by local

influences, and if the supply, either laterally by current, or from
above by downward motion, be not so rapid as the absorption or
dissipation, it must be in smaller quantities in places where atmo-
spheric cutrrents slowly penetrate, than in localities freely exposed ;
or it may not be in appreciable quantities. I am inclined to
believe that fresh and new surfaces destroy ozone. I have
observed that test papers have remained for weeks in a new ozone
test box, without colouration, which papersin an adjacent box were
indicating 3, 6, or 8 for the day. This discrepancy I attributed to
the newly wrought wood. It hasheen said that ozone is destroyed
by the action of the gases produced during the decomposition of
animal and vegetable offal, and at one time I was inclined to
believe that the outbreaks of Cholera in the neighbourhood of
newly cleaned pits, manure heaps, cesspools, and the like, was the
result of the removal of ozone. Experiment, however, does not
support anything of the kind. I have often placed test papers in a
position exposed to the action of decaying matter, and I have never
seen any difference between them and others placed beyond its
influence. The absence of ozone in low lying localities, where
Cholera has been the most prevalent and fatal, tends to prove that
ozone is a purifying agent.” -
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Ozone papers were freely distributed in the Cholera wards of
St. Mary’s Hospital ; a trace only of discolouration was observed on
September 17, 18, and 27, rather more on September 21, 22, and 30;
but no trace was noticed at any other time.

Test papers were placed in the different wards of Camberwell
workhouse, in the Cholera decks of the Bacchante, and over each
deck of the Dreadnought hospital ship, in many instances in close
vicinity to the patients, under the direction of Dr. Rooke, and no
trace of discolouration was detected in a single instance in any of
these situations. In fact, with the exception of the few casesnoted
at St. Mary’s Hospital, every test paper has remained colourless
which has been placed in stagnant air, whether enclosed or not.

Haze, fog, mist, were singly or together prevalent, in July, on the
11th, 21st, 25th, 26th, 29th, and in August on the 13th, 16th, 17th,
25th, 26th, 28th, 29th, and 31st. The beginning of September was
ushered in with a dense blue mist; in the second week of this month
the disease was at its height, and the blue mist was exchanged for a
thick atmosphere of fog, which continued with little intermission to
the end of the month, at low places prevailing both day and night;
the only days exempt were those of the 16th, 17th, and 20th.
During all this time the distant country was misty, objects at
moderate distances were indistinct, and the sunshine was pale and
watery ; occasionally, however, the atmosphere was translucent, and
at times, in London, the churches and buildings were defined with
a remarkable clearness I have seldom witnessed. At the low-lying

laces the veil of fog and mist might be said never during the whole
of September to have been dispersed.

The same kind of weather continued in October, and mist, fog, or
haze in or about London was recorded on the 1st, 2d, 3d, 4th, 9th,
10th, 12th, 13th, 14th, 15th, 16th, 18th, 20th, 21st, 23d, 24th, 25th,
26th, 27th, 28th, 81st, or 19 days in November; and on 21 days in
December similar notes were made.

Rain.

Tables XXXIX. to XLIII show that there was a deficiency
of rain in every month of the year, except in May and December.
Table XXXIX. and remarks following show that from July 1 to No-
vember 25, in all 136 days, not a drop of moisture fell on93 days, and
that the amount on 25 other days was very small, so that but little

moisture fell on 118 days, including the outbreak, rise, and decline of

Cholera. From August 24to September 12 no rain at all fell, a period,
it must be remembered, when the disease was at its worst. Rain to
the depth of 0-f inch fell in the week ending September 16. The
rain-fall for the year was deficient by one-fourth of its average.

Drouglt.

A drought was felt in different parts of the country; the springs
were low. The Rev. J. Slatter reports those about Oxford to be
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7 feet below their ordinary level. Wells were generally low ; many
about the country were dried up, and the opportunity was taken
very generally of clearing ponds and wells of long accumulated
sediment.
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T have now to the utmost of my means discussed the meteoro- Nomber o
logical conditions of the period under the influence of Cholera. a peaths dot
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The results derived from the discussion are as decided, and perhaps ',
more so0, than might have been expected from an investigation the
first of its kind ever instituted. -
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In the advent of another visitation of Cholera, a similarly con-
ducted inquiry would tend to prove much which now is either
matter of conjecture, or may be, of mere coincidence. With the
view of discovering whether any similarity exists between the
meteorology of the period just discussed and that of former years
when Cholera was prevalent, I have instituted a brief meteorological
inquiry with the years 1849 and 1832.

Atmospheric Phenomena in relation to Cholera in the Metropolitan
Districts in the Years 1848 and 1849.

In the week ending October 7, 1848, there were 13 deaths from
Cholera ; this number increased to 65 and 62 in the weeks ending
November 4 and 11 respectively, declined to 20 in the week ending

December 2, and averaged 36 weekly from October 1 to the end of

the year.

The weather during this period was variable, and the changes of
temperature were frequent. The month of November was cold;
but those of October and December were warm ; the fall of rain was
about its average. The amount of electricity in the atmosphere was
small, many days together passing without the instruments at
Greenwich being at all affected.

The direction of the wind—

From October 1 to 11 was S.W.
., October 11 to 20 s N.
,, October 20 to 31 " S,
,, November 1 to 7 - -, S.W.and N.W.
, November 7 to 15 - - 5 N

5, November 16 to December 9 - S.W.

23

»

22

December
December

9to 15
11 to 81

2
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and the air was generally in motion.
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Tapre LX.— The Procress of the Epmexic in the Year 1849 is shown
by the following TABLE, containing the Nuvaser of Deatos from
CroLERA registered in each WEER.

1849. Number of 1849. Number of 1849. Number of
Week ending| Deaths. || Week ending| Deaths. Week ending| Deaths.
|
January 6 61 May 5 4  i| September] 1,663
13 94 12 3 8 2,026
20 62 19 1 15 1,682
27 45 26 5 22 839
February 3 37 June 2 9 29 434
10 55 9 22 October 6 288
17 49 16 42 13 110
24 40 23 49 20 41
March 3 35 30 124 27 25
10 15 July 7 152 i| November3 11
17 9 14 339 : 10 6
24 10 21 678 | 17 8
31 4 28 783 24 2
April 7 5 August 4 926 December 1 1
14 2 11 823 ! 8 0
21 1 18 1,230 i 15 1
28 1 25 T2r2 | 22 1
i 29 0

In this year as in 1854, the greatest mortality took place about
the beginning of September, but was more fatal in the early months
of the year. In the week ending January 6, the number of deaths
was 81, and on the following week as many as 94. The epidemic
subsided at the end of March. In April and May the mortality
was small. The disease broke out again in June, and in the week
ending June 30 rose to 124. This high rate of increase con-~
tinued till the disease attained its maximum 2,026 in the week
ending September 8. The next week it began rapidly to decline,
and decreased to 839 in the week ending September 22, and to 25
in the week cnding October 27 ; after November 24 but few cases

occurred.

The pressure of the atmosphere was above its average in January,
and in February was remarkable. The average reading of the
barometer from February 1st to the 18th, was 30°56 inches at the
level of the sea ; on the 11th, the reading was as great as 3091 inches,
a reading likely to occur but once in 30 years. The pressure con-
tinued high till about the middle of March. The mortality from
Cholera had decreased from 94 in the second week of Junuary, to 37
in the week ending February 3; had increased in the following
weelk, and afterwards declined to 15 in the second week 1n March.
The pressure was below its average from the middle of March, in
April, and May, during the subsidence of the disease. In June
the disease again broke out, and the pressure was again high, and
remained high generally till September 8. The change of read-

ings in August was small. On September 1 it was 2967 inches,
increased slowly till the 7th, when it was 30-22 inches, and turned

e e b it
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to decrease on the 8th. The mortality from June increased to its
maximum 2,026 in the week ending September 8. The reading of
the barometer declined rapidly on the 9th and 10th ; was 292 inches
almost without variation on the 11th, and still further decreased to
29-05 inches on the 12th; it then increased to 30°56 inches by the
19th, and decreased to 2978 inches by the 27th; the disease
declining rapidly. The pressure of the atmosphere was below 1its
average in September and December, and above in October and

November.

Temperature of the Air.

Till the disease declined in the middle of March the temperature
was high, with the exception of the first seven days in the year;
from January 8 to March 17 the average daily excess of temperature
was 6°; within this period the excess exceeded 12° on three days,
13° on 2 days, and 14° on 2 days. From March 18 to June 30 the
temperature was low, averaging a defect of 3° daily, which shows
the temperature to have been low during the subsidence of the disease.

From July 1 to July 17 it was 3° in excess; from July 18 to -

August 5 was 2° in defect ; from August 6 to August 12 was 6° in
excess: afew days of rather cold weather followed ; from August 20
toSeptember 10 the temperature was in excess, averaging 4° daily,
and this period was distinguished by a thick and stagnant atmo-
sphere, the weather, for the most part, being close and oppressive.
During this time the epidemic increased to its maximum, after which
it rapidly and continuously declined. The temperature was for a
few days together above, and a few days together below its average,
41l November 14, after which it was chiefly in defect to the end of

the year.

Direction of the IVind.
chiefly S.W.

January, February, and March

April, May, and June - - ,» NE.
From July 1 to July 8 - - - - S.W.and N.N,
,, July 10 to July 16 - - - N.E.
,, July 17 to July 31 - - - B
, August1to August 12 - - - almost calm.
, August 12 to August 17 - - - S.3W.
, August 18 to August 31 - - - N.W.
, September 1 to September 10 - - Calm.
, September 10 to September 16 - - S.W.
., September 17 to September 30 - - N. and N.E.
,,  October 1 to October 16 - - - N.E.
, October 17 to November 18 - - S,
November 19 to November 30 - - N.E.

»

N.E. and S.E.

December 1 to December 14 - -
Q. W. and N.W.

December 15 to December 31 - -

2
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~ From August 1 to 12 the air was almost calm ; from the 12th to
the 16th it moved rather quickly, but from the 17th to the end of
the month it was frequently calm.

At the beginning of August the sky was frequently cloudy, but
at times tas clear, During the latter part of the month it was
nearly always overcast, and the atmosphere was thick and hazy ; at
imes so thick as to cause a great gloom, London being obscured by
a dense fog-like mist, which overhung the city and rendered it
invisible from Greenwich. Rain fell on 3 days only, to the amount
of 0-4 inch of water.

From September 1 to 10 the air was calm; on September 11
and 12 the whole mass of air at all places was in motion, and the
hills at Highgate and Hampstead were seen from Greenwich. The
epidemic at this time was at its height, but soon after rapidly
declined. From the 15th of September the air was in gentle
motion.

During the months of August and September the motion of the
air was about onme half its usual amount; but this remark is appli-
cable only at places of considerable elevation. At low places the
moiion was much less, and at many times it occurred that a strong
wind was blowing on Blackheath, when at the same time not the
slightest movement of the air was perceptible near the Thames: this

was - particularly the case from August 19 to 24, on the 29ih, and
from September 1 to 10.

~ During the outbreak at the beginning of the year the direc-
iion of the wind was chiefly S.W., and during its subsidence was
mostly N.E. For some time before, and when the mortality was at
its height, the air was in a stagnant state at all low places, particu-
larly near the river Thames. The disease began to decline on the
whole mass of air becoming in motion.

The temperature of the Thames water attained to 60° on May 24,
and declined below this reading on September 14. On June 5 and 6,
1t was 66°, declined to 61° by the 12th, increased to 62° on the 21st,
and to 69° about the middle of July ; declined to 62° by the middle
of August ; increased to 65° by the beginning of September, and
declined to 60° by the 13th. It was shortly after the temperature of
the water had attained to 60° that the disease broke out a second
time, and only declined when the temperature of the water descended
below this reading.
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o Fog, haze, and mist were not particularly noted till the month of 113
=5 August ; they were frequent in August and September, and were
F noticed on fifty-three days in the quarter ending December 31. R
. . . s o = I~ 1
The electricity of the atmosphere was occasionally strong, but for £°3 O S B
. : - - * = y v " * -
aF the most part 1t was weak, and the instruments were unaffected. It was 5 b 6 ¥ b b &) o
| nearly always positive. Thunder storms were rare: they were s A
noticed on July 19, 20, and 26 only. Sheet lightning was seen oft 5z 54 © 1’ 2 a m ~ o
: § o 8855 O N A W
Angust 7, 11, and 20. SEE2 |7 5 A L5 46 o olel
- - - - - Q ﬁ I Er‘
This closes my investigation snto the meteorology of the year 1849, 2 I R DR B
,i swwhich exhibits an outline of facts very similar to that of 1854. ' g
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; Atmospheric Phenomena i relation to Cholera in the Metropolitan < N
i . * » P i
i Districts in the Year 1832. o =
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2 My discussion of 1832 will be yet more brief, as my data 13 com- i a FEES [° 4 @ @ ow PR O S A B
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i paratively meagre, .nd the exact progress of the disease 1s not ® |/ =g N i
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5,275, which is less by
succeeding visitations.
— Tt broke out 1n the m1
the deaths numbered 99
June, was most fatal in
number of deaths amoun

and in 2
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London from Cholera in 1832 was
far than the aggregate number in the two
The progress of the epidemic was as follows:
dle of Febrnary, and by the middle of May
4. Tt then subsided, and broke out again 1n
August, and by the end of October the
ted to 4,266. It then declined suddenly,
mber the number of deaths was 15 only.

“The total number of deaths 1n

Jovember and Dece

Pressure of the Atmosphere.
On January lst the reading of the barometer was 2940 inches,
which increased to 30-36 inches by the 15th, and was generally above
30 inches, except on the 96th, till the end of the month. The reading
declined rapidly on February 1, to 29-26 inches on the 2d, but was
as high as 30°60 inches by the 10th. The diseasc seems at this time
40 have increased 1n intensity at places where it had previously been,
and to have broken out at fresh places. ‘The pressure contimied high
March the readings

for the most part throughout the month. In
on the Tth to 3040 inches on the 10th.

varied from 2940 inches,

On April 4 the reading was 30-64 inches, which was the highest in

the year. On April 30 it was 2936 inches, and was the lowest in

the month. In the early part of May the readings were high: the
99-53 inches on the 31st.

extremes were 3045 inches on the 10th, and 2
igh m March, April, and the first half of May, and

The pressure was h

the disease declined to 1ts minimum about the middle of May. In

Tune the readings were low at the beginning of the month, and high
remes were 29+54 inches on the 6th, and

towards the end; the ext
30-50 inches on the 30th. The disease re-appeared this month. In
ere 2978

July the -changes of reading were small; the extremes W
inches on 7th, and 3047 inches on the 15th. The pressure for the

whole month was in excess. 1n August the reading on the 2d was
29-89 inches, 1ncrease 11th, decreased to

d to 30-50 inches on the
29-83 inches on thie 19th, increased to 30-13 inches on the 20th,
decreased to29-20 inches by the 22d, increased to 30°13 inches on the
94th, and decrea

sed to 21-29 inches by the 28th, which was the lowest
reading in the year. ] t its height
and its turning to decl

The disease at this time was &

; ine seems in somec measure connected with the
low reading of the barometer at the en
tember 4, the reading was 30-34 inches;

d of the month. On Sep-

) it decreased to 2984 inches
by the 10th; increased to 3040 inches by the 12th, and was generally
about 30 inches during the remainder of the month. The readings
:0 October were high, but there was nothing remarkable in those of
November and December. The pressure of the atmosphere was

ahove its average n CVery month of the year, excepting June and

Au%‘ns’t. .

Temperature of the Air.

- The temperature was helow its average in ev
in April, (Yetober, and December, when it was
The spring was coid and vegetation hackward, a
that no spring-like srawing weather 00

ery month, 'excepting
slightly in excess.

nd it was noticed
k place 111 towards the end
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of May. Tl
. 1€ summer
I was cold, and the temperature n
ever reached

T

so hich as 80°. T .
S & . The ,
month. diurnal range of temperature was small ;
as fmall 1n eve
ery

Clouds.—Th
. e sky was fi
there wer SRy was lor the most par , o1 _
the numﬁ; I‘V%?r f'eiw cloudless days inl):g;i Crox e,red with cloud, and
The clearest Pel_;z&?lly overcast days was )n(jl?cl,l alt the same time
was less than one hbq];‘Vere in IAPrﬂ and September ei‘srhthanhusual,
all the remaining mo; covered with cloud ; t > when the sky
the whole sky. g months covered something’IeLss tﬁzﬁog?rzgff clolild of
Rain—The fall £ -fourths of
’ e or tl . — . )
fourth of the average. 16 year was 17-6 inches,

Fog was noticed
Max v oveed on January 20 : .
gy Octobor 225 and Becember 27 g gg] 22 2 26, 27
ze was recorded on Marel and 28, >
arch 27, September 4
E) and 00t0ber20

day there was
H HA h
and December 2, eavy thunder storm; August 3, Novemb

2 vemoper 29,

Hail fell on June % and December 2

being in deficit one-

Directi )
wrection and estimated Strength of the Wind |
tnd. )

Jan. 1 to Jan
« . 10, N- M 1 3
Jan. 10 to Feb, 10, S ‘I‘)r. Estimated strength 0°6 Calm on 3 g
A . . ) et ayS.

Feb. 11 to Feb. 29, N 2 ]
;&al 1 to Mar., % ;AS‘\E N O'g » g .
i{:‘}: . g to Mar. 11, N.E. 2 1-8 ’, ] 2
Mar. 29 o Mar. 27, S.w. 04 , 2
Mar. 29 to Apr. 14, N.E. S B A
Apr. ;@ to Apr. 21, S.W. 18 1 .
May 1t s N 144, 0
June 6 to Jllllr?: 2?: g\}‘ﬂj an(.l N.W, Cl’]’ieﬂy ég 33 0 ;:
June 26 to July o, N. | chiefly ., 10 2 Do
Jllly 12 to July 17, W. S.W., . 05 :: ; 2
Auy 3 0 {Lug' 2, N. 7 1-2 » 0 ”
Sers Y to Sept. 8, S.W. 141 . o ”
Sel:))t_l. to 'Sept' 7; N.E. 2 1 ' 1 sy 3 ??
sei,t"gﬁ o0 Sel’t- 19, S.W. 06 . 1 °”
Sep gy tg S:g: .33, S.IE. and N.E, ,: (1) ,}1, »n 1 ;
Sept.0 fo Oct. 18, TW.5.1 .00 Loy
OCt' 19 to Qct. 28, N.E. » 2:0 ., o
ct. 29 to Nov. 4, S. W . 08 2 .
ﬁov. 5 to Nov. 8,’ x ., 1°5 2 (1) sy
Nov. 910 Nov. 27, SE. 2 16 ., 0 .
]l)OV.;ZS to Dee. 27, S.W. s 09 s 7
ec. 27 to Dec. 31, N.E. and S.E 1°2 :’ 6 .
el 7 09 ? 0 3]

23 .

The direction of the wi
Th - Lhe wind during ,

s ?ellljlltl;ﬂ;m bf-?hOW’ng the estinm?eglzg ::];z‘l’l'ls mostly N.E. and S. W=

state ; the I,onlooelllt thel}] it seems that the airc?‘ibe clons;td(_al.ed only

September 29 D‘II;d period noted as calm was fl‘O;:s Sé? dom in a calm

in October. ij‘ﬁri was most freely in motion durine iilptember 25 to

ng the year 53 days were noticc?db "Z l(ief;lft 181 dny

(13 o C‘
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Conclusion,

o in relation to Cholera in the year

The meteorological phenomen
ith the phenomena

1832 furnish us with the means of comparison W
of 1849 and 1854, in relation to the general pressure of the atmo-
sphere, temperature of the air, direction of the wind, fall of ram,

olearness of sky, and frequency of electrical disturbances, but do not

furnish other particu]ars.
" Those of 1849 and 1854 furnish the means of satisfactorily com-
paring the general character of the two seasons.

No observations were made at the central Metropolitan stations

in the years 1832 and 1849, and the meteorological phenomena of

the outlying stations only admit of strict comparison.
reading was high; that of the

In the year 1832 the barometer
thermometer was low ; and Tain was deficient one-fourth of its ave-
rage in the year. In the summer, when the disease was raging for

the first time in England, the barometer was high; the tempera-
ture below the average; the quantity of rain small ; the direction of
the wind N.E. and S.W.; the oir not in much motion; the sky
partially overcast, and there was a seeming deficiency of electricity.

In the year 1849 the pressure of the aimosphere was great; the

temperature hich; the sky overcast; the direction of the wind N.E.

and S.W.; ther;tmosphere misty and thick; the velocity of the air

less than one-half its average. When the epidemic was at 1ts height
a calm prevailed, with a misty thick atmosphere at all places, which
was sensibly more dense and torpid in low places; the weather was
dull, thick, and oppressive; DO rain ; temperature of the Thames
above 60° ; weak positive electricity ; Do electrical disturbances.

In the year 1854 the pressure of the atmosphere was great; the tem-
perature generally high; sky overcast; direction of the wind N.LE.

ond S.W., and the velocity of the air was less by one-half than 1ts

average for some time before; and at the time of the greatest nior-

tality frorn Cholera, the barometer reading was remarkably high, and

the temperature above its average; & thick atmosphere, though at

times clear, everywhere prevailed ; weak positive electricity ; no rain.
In low places a dense mist and stagnant air, with a temperature in
excess ; temperature of the Thames water high; ahigh night London

temperature ; a small daily range; an absence of ozone, and no elec-
tricity.
The three epidemics were attended

sphere, characterized by a prevalent m
low. During the height of the epidemic, in all cases, the reading of the

harometer was remarkably high, and the atmosphere thick. In 1849
and 1854, the temperature was above its average, and a total absence
of rain, and a stillness of air amounting almost to calm, accompanied
the progress of the disease on each occasion. In places mear the
river, the night temperaturcs were high, with small diurnal range,
o dense torpid mist, and air charged with the many impurities

with a particular state of atmo-
ist, thin in high places, dense in

ver and adjoining marshes,
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In 1849 5
by a decreqcini(ll} }518 94, ﬂl{e first decline of the disease v
ceas 1e readings of a1 SC W
ture.of air and water; the ?ﬁr wﬂ?iihbiuom'emrf and in the tempera-
continued oalm. vwas o s reviously for a lone 1
. P was succeeded by a strone S.W. wind. w time had
.,“}P'E[l ted the former stagnant and Doi“onb atn wd, which soon
periods at the ‘ sonous atmospher
below 60° b'lte;llld I%f-ieptember’ the temperature of ihe ‘f‘.h"l o btk
ow 60°, by 54 the barometer acain iner anies fell
again stagnant, and t} : gan increased, the air be
checked. "It oo, tt 1¢ decline of the disease was consid came
months '0 ¢ N,O"‘;Il;ll;m'eda however, gradually to subside qltllllsl :Iiabl
& er and December were nearly as mi t uch the
Wy sty as that of

September. B
- - y the close of the year diarr
subsided, but a high rate of 11101'ta1it§' still clg:tiﬁﬁadand Cholera. had

as marked

The co-exi
-existence of (I :
_ 10181'21 “’lth InnT
phenomena s, to s h  comncident meteorolooi
a 1s sa . . eorolog
atmosphere Dl"quI(;n); t]he.,le"lbt of it, remarkable, so is the stnglcal
a during the time of Cholera in each of th‘ alﬁant
¢ ‘ € three

veriods, a ‘hi .
-11 Hiocss nd w hich would seem to be a necessar Ny
activity of the disease, a necessary condition to the

The inimi
mical nature of the i .
hea L ure 1 influence it exerci .
alth, I regard as intimatcly exercises upon the public
and the marshes ntimately connected with the state of
arshes, which in the precedin state of the water

. - .

. ;. bu

there remai

ain, unless rapidly di d d

. » ~ ¢ ] S 2rs *

conditions. picdiy dispersed under favourable atmospheric

The aoe

agency of the river i . ]

]liStO]' © . VCI' In fOStel‘lnﬂ‘ (-hq o : .

. Of Ch . . i = Seases 1= conﬁ . ,

y olera just traced, and which we find to h'ivlénbed by th(t_;a,
€ )eeNn mos

fl{L al ].n. l [ o e | 'e [

side of the Tham ;
. . ames which affor .
reception of the air cha rd an undisturbed lodgment for the

. ro 1 :
evaporation and e:c]ml'ttionbe&'_[‘]‘11‘;thﬂ"th;3 %JOISOIIOUS clements from
100 effect of a gentle wind i
a gentle wind is to float

this atm
atmosphere to cnclos
osed spots where i ;
) S re : '
centrated. 1fs mahgmty becofnes con-

This ¢l :
oses a discussi
ssion I hav d
as the means . ave endeavoured to make as .
means and time at my disposal have permitted ke as elaborate

I cannot consi .

. sider the birth of C .

spheric infl . ot holera attributabl

bIe)yond o d(‘)‘ﬁﬁgest l’ at ﬂl(? same time, the preceding pai:sc.) 11??1'-' ttlﬁltwan-
5 the activity of London climate in '?009161"1%;1 oﬂ )

disease, 1l

se, thereby showing i

I 1ts progress inti

meteorological influences. progress to be intimately connected with

‘What othe . .
the progress gfct}lli;ef?o?;i (f;ll)lllbchcll with those of meteorclogy to aid
ble epidemic, have yet to be a s 7 F
¢ ascertained,

Just as this Re .
. 't was printed. I recei
the Sq . POrt was printe received
uﬂ;;uo{l (ilc;mn?lssu_m on epidémic yellow af:v?gg ionf }thI:WRSI?f 1;tnosf
be relation of meteorological phenomena to clhglerz;

amiging from the exhalations of the 11

a deficiency of electricity, and, as shown in 1854, a total-absence of




1e vise and progress o

1 3 stated 1n
are 1n close accordance with those I have sta
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: . .. Bdward H. Barton, exhi}

» -er, written by Dr. B T < th mnute-
- g and yello“iefgg ell)s,l.tient research; he having %lsoésgidr;ﬁtion to the ‘ No. II.

rare iﬁt 1;]111; epidemics of cholera and yﬁllol:‘r’ :SV the meteorological -1_

88 € . . A\ a.e < ; . . . . .

‘ﬁ;:eorolog)* of the distiict a(sl ]{;{:al )oirlnts out the metet_)rologl@“‘l _4 Report on the Examination of certain Atmospheres during the

observations are trustworthy, an y £ each epidemic. His results, . Epidemic of Cholera. By Dr. R. D. Thomson.

o} -condition during tl
-k in many instances, :
my Report. Tue facts with which we are acquainted in reference to the con-
B dition of the atmosphere, indicate that its main constituents, oxygen
and nitrogen, are very stable in their proportions, The mean of
experiments made on the composition of the air in various parts of
the globe shows that the amount of oxygen by measurement is
approximately 21 per cent., and that of the nitrogen 79; but in
certain cases within the tropics, the conditions of which have not yet
been thoroughly investigated, the quantity of oxygen falls to 20-3
o per cent. The influence of this diminution would be slightly to lower
E A - the weight of a given bulk of air, a result the reverse of what it is
understood was observed during the first introduction of cholera into
this country (Prout). No physiological facts seem to indicate that
such a slight departure from the normal state of the air would be
attended in the human organization with a disease possessing a
regular type, nor even would such a consequence be lable to oceur
during greater irregularities in the atmospheric equilibrium in this
direction. The agency of carbonic acid in inducing disease can
scarcely be quoted as likely to ocecur on a great scale in nature,
since the diffusive power of this and other gases, so sagaciously dis-

+ o Lt e AL A it s e 1 dnie ! B A e

by poep e tptoy

ety
b

9 £ covered by Priestley, and applied by him to explain the respiratory
i . | process, always tends to preclude its concentration, except under a
1 o : limited number of peculiar circumstances. The accumulation of

5 } - 2 ‘ammonia, another recognized normal constituent of aimospheric air,
S _ from the insignificance of its possible amount, could scarcely be

quoted as a likely source of disease, however much it might be
‘ valued as an indication of the collateral existence of other bodies
i | of organic origin in the air. If this reasoning be admitted, we
E should be compelled to look for the source of endemic diseases
: to the vapour of the atmosphere or to organic hodies, either

‘disseminated through the air by the agency of heat or evapora-

1 N | tion from inorganic or organic matter placed on the earth’s
A « surface. Intermittent fever or ague is one of those diseases
o which has been thoroughly ascertained to be endemic, and to be
| dependent on terrestrial causes of a peculiar character. VWWhether
Lo | the cause be the nature of the atmosphere in which the human
i I ' , | system is immersed or the introduction of a poison into the circu-
' lation, is a question open to discussion. The fact that removal
i - | : from the marshy or intermittent atmosphere to an elevated and
: dry mountain summit or table land obviates or speedily terminates

' : the morbid accession, affords support to the view which would
ascribe the occurrence of the disease to immersion in an atmo-
‘sphere nearly saturated with vapour, and the consequent inter-
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