SUPPLEMENT
To the HONGKONG GOVERNMENT GAZETTE of 5th March, 1887.

GOVERNMENT NOTIFICATION.-—No. 87.

The following Annual Weather Report of the Director of the Observatory, for 1886, is published
for general information. .

By Command,

FREDERICK STEWART,

- . . Acting Colonial Secretary.
'olonial Secretary’s Office, Hongkong, 5th March, 1887.

S ANNUAL WEATHER REPORT FOR 1886. Y e
At the end of January the NE monsoon increased and blew with the force of a whole gale in the
China Sea as far south as + 8° latitude, at the same time it blew a gale along the southern coast of
China and the baromseter feil since the 30th of that month. On the night between the 3rd and the
4th of Febrnary it blew a whole gale in Hongkong. In March the height of the NE monsoon seems

~ to have been unusually small. The direction of the wind at Victoria Peak was more different from

its direction at sea level than is usual during this month, the direction, of course, veering with increasing
height, and the lower level of the clouds was nearly every day below 2000 feet. Fog prevailed, the
clouds frequently sinking to sea level. At the same time the temperature fell less than half the usual
amount with' increasing elevation in the air. This may perhaps throw some light on the fact that

" explorers in certain tropical regions have attributed so very small dimensions to the NE monsoon.

»  The amount of rain during the summer fell short of the usual quantity during every month except
July, when the excess was due to the heavy thunderstorms on the 15th. This is very striking on
comparing the monthly rainfall at Stone Cutters’ Island with the mean of nine years’ rainfall (1878-
1886 incl. ):—

Month. Rainfall. Excess
, Mean. 1886. above mean.

January, ..o, 0.80 2.05 + 1.25
February, ......cevuveen. .o LT1 . 1.40 — 0.81
March, ..ocvcviiiennnnnnn. v .65 1.26 - 2.39
April, ..oiiiiiiiiniiin. 6.63 3.77 - 2.86
May, covieniininninse. .t 10.66 2.59 - 8.07
June, coeiiiiiiiniiiiiinnane 13.66 10.02 — 3.64
July, covviin i, 16.83 28.62 +11.79
August, coveieiiinniininns 17.50 812 ..— 9.38
September, . ....... PP - 9.78 3.28 - 6.45
October,..oieverereineninens 5.45 3.11 = 2,34
November, .....cccouveunn. 1.10 0.00 - 1.10
December, ...coovnveiiieanns 0.43 1.16 + 0.73
Year,..cooovemrvaesnnnannnns- 88.15 65.38 —22.77

At the Observatory the cisterns of the barograph and the standard barometer are placed 110 feet
above Mean Sea Level. The bulbs of the thermometers are 109 feet above Mean Sea Level and 4 feet
above the ground except the terrestrial radiation thermometer, which is about one inch above the
ground. The rim of the pluviograph, which is 11} inches in diameter, is placed 106 feet above Mean
Sea Level and 21 inches above the ground. The cups of the anemograph are 150 feet above Mean
Sea Level and 45 feet above the ground. ‘

At Victoria Peak the instruments, except the radiation thermometers and the rain-gauge, are placed
in the look-out. The cistern of the barometer is 1816 feet above Mean Sea Level. The bulbs of the

‘thermometers are about 4 feet above the floor, except the maximum thermometer, which is a few inches

higher. The radiation thermometers are placed at the same height above the ground as at the Obser-
vatory. The rim of the rain-gauge is 8 inches in diameter and 1s one foot above the ground. ‘

At Stone Cutters’ Island the rim of the rain-gauge is 8 inches in diameter and 1s placed 2 feet 4
inches above the ground and about 15 feet above Sea Level.

The Monthly Weather Reports are arranged as follows:—

Table I exhibits the hourly readings of the barometer reduced to 32°.0 Fahrenheit, but not to
sea level, as measured (at two minutes to the hour named) from the barograms. :
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Table II exhibits the hourly readings of the temperature of f the air round the Obscrvator y as
determined by aid of the rotating dry bulb thermometer and the thermograms (at two minutes past the
hour named), and also the extreme temperatures during the day.

Table I exhibits the hourly readings of the temperature of evaporation round the observatory as
determined by aid of the rotating damp bulb thermometer and the thermograms (at two minutes past
the hour named ), and also the solar radiation ma<imum (black bulb) and terrestrial radiation. (grass-
minimum) temperatures, read at 10 p. and entered for the same day.

The thermometers are rotated round a nearly horizontal axis (which is kept about 4 feet above
the ground) the observer generally walking along facing the wind, so that the bulbs describe screws

“small pitch. The diameter of the screw described by the damp is larger than that described by the

dry bulb. These observations are generally made every hour during the day and as often as poss1ble
during the night.

Table IV exhibits the mean relative humidity in percentage of saturation (the Frami: dity. Of air
saturated with moisture being 100) and mean tension of aqueous vapour present in the air expressed
in inches of mercury, for every hour in the day and for every day in the month, calculated by aid of -
Blanford’s tables from the data exhibited in Tables II and IIT.

Table V exhibits the duration of sun-shine expressed in hours as registered by aid of the sun-shine
recorder from half an hour before to half an hour after the hour (true tune) named.

Table VI eshibits the amount of rain expressed in inches registered from half an hour before to
half-an hour after the hour named. "

Table VH exhibits, for every hour in the day, the velocity of the wind and its direction in numbers
(8=E, 16=5, 24=W, 32 —=N) as measured from the anemograms. The velocity is the number of
~ miles tmvemed by the nmd from half an hour before to half an hour after the hour’ mmzed The
direction is read off at the hour except when the wind is very light and changeable, WhQD the avqrage
direction during the hour is equmwted taking into account the v Llomty from different quayters. ) he
divection is not noted when the veloCIt\ is below 1.5 miles an hour. it
Table VIII exhibits, for every hour in the day, the mean velocity of the Wmd reduced to 4 a,nd
also to 2 directions, as well as the mean direction of the wind :—
) The number of miles traversed by winds from directions 31, 32 and 1 and half the numker of
miles from 30 and 2 are termed (N). The number of miles from 3, 4 and 5 and half the ,,;nuglhgg;ef
miles from 2 and 6 are termed (NE), etc. We have then :— : ik
N=(N ) + (NE) cos 45° + (NW) cos 45°.
E=(E) + (NE) cos 45° +(SE) cos 45°.
etc F
which are the components exhibited in this table. . ‘ ' ST
Table IX exhibits the direction (to two points) and force (0-12) of the wind at Vlctona Pe‘mk
and sea disturbance (0-9) at Cape d’Aguilar.
«  Table X exhibits the readings of the barometer 1educed to 32°.0 Fahrenheit, but not to' sea level,
and of the thermometers at Victoria Peak.

Table XI exhibits the relative humidity and tension of vapour at 10 a., 4 p. and 10 p. daily at the |
Observatory and at Victoria Peak.

Table XII exhibits the amount (0- 10), name aud direction Whence commg, of the clouds. Where
the names of upper and lower clouds are given, but only one direction, this refers to the lower clouds.

‘Table XIII exhibits the amount of rain measured at 10 a. and entered to preceding da) at
different stations and the duration of precipitation at the Observatory.

The following Annual Report is arranged as follows :—

Table T exhibits the mean height of the barometer at the Observatory and at the Peak expressed
in inches, the latter being the mean “of the 10 a., 4 p. and 10 p. observations, and the excess of th:ehourly
values at the Observ‘ttory above the mean.

The mean diurnal range in the different months came out as follows: J anu‘u‘y, () 111, Febluary,
0.118, March, 0.094, April, 0.087, May, 0.086, June, 0.069, July, 0.067, August, 0.073, September,
0.082. ()ctober 0.091, \ovembel 0.112 December 0. 110. The average range was 0092 or 0.004
larger than in the two previous years. "The mean tension of aqueous vapour was smaller this year
than during the previous years, and both these circumstances were no doubt due to the scarcity of rain.

The height of the rock on which the look-out at Victoria Peak is placed has been calculated from’
the mean of the barometric observations made in 1886 to be 1812 feet, and from the mean of all those
made during the past three years to be 1813 feet, adopting for the first year the temperatures observed
in btevenson s screen reduced to the true air- tempemture which were as follows: January, 1884,
61°.5, Febr uary, 56°.7, March. 61°.5, April, 66° .5, V[‘IY 73°.4, June, 78°.7 7, July, 81°.5, Aug.ubt 81°. 3"
Sep tembel 80°.4, October, 76°.6, November, 67°. Decembel 39°, 9. Yem 1884, 70°

Table I1 exhibits the mean tethperature in deo rees I ‘1hlenhe1t at the Obse rvatory and at the Peak,
the latter bein2 the mean of the 10a., 10 p., maximum and minimum temperatures, ¢ and the excess of .
the hourly valucs at the Observatory "above the mean. The hottest part of the day is between 1 p. and
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2p. and the coldest about 6a.. but the lowest temperature occurs a little earlier in summer than in
winter. When the wind calms down after sunset the existence of a secondary maximum of temperature
may occasionally be traced. :

The daily range of temperature is smaller in summer than in" winter both owing to the greater
amount of clouds and to the circumstance that the force of the wind is so small during the night in
the former season. From table X VIII it is seen that the mean range was exactly the same at the
Observatory as at the Peak.

The monthly extremes of temperature are exhibited in ‘Table XVI and XVII. The ranges are
about twice as great in winter as in summer. _ o

“The méan diurnal variability of temperature or the mean of the changes of mean daily temperature

“from day to day, irrespective of sign, during each month of 1885 was as follows : January, 2°.37,

February, 2°.10, March, 2°.32, April, 2°.30, May, 1°.44, June, 1°.14, July, 1°.21, August, 1°.25,
September, 0°.93, October, 1°.28, November, 2°.18, December, 2°.23.  Year, 1885, 1°.73.

The mean diurnal variability of temperature in 1886 was as follows : January, 1°.85, February,
92°.15, March, 2°.86, April, 1°.63, May, 1°.63, Jane, 1°.59, July, 0°.98, August, 0°.92, September,
0°.81, October, 1°.13, November, 1°.49, December, 1°.64. Year, 1886, 1°.56. - ’

Tt is seen from these figures that the temperature is twice as changeable in winter as in summer.
Such absenee of abrupt changes of temperature indicates in a temperate or arcti¢: climate circumstances
favourable to the health of the inhabitants but according to Dr. Borius, the late. déstinguished climat-
ologist, great constancy of temperature during the tropical summer may be considered the reverse of

- favourable.

Table IIT exhibits the relative humidity in percentage of saturation at the Observatory and at-the
Peak, the latter being the mean of the 10 a., 4 p. and 10 p. values, and the excess of the hourly values
above the mean at the Observatory. The air is farthest from saturation aboust 1 p. and nearest saturation

about midnight. The average relative humidity is registered at 8a. and 6p. The diurnal variation

. is greatest during the last month of the year when the air is comparatively dry.

" Table I'V exhibits the tension of vaponr in inches of mercury at the Observatory and at the Peak,
the latter being the mean of observations made at 10 a., 4 p. and 10 p., and the excess of the hourly
valties above the mean at the Observatory. The daily variation is small along the coast of China

~ espécially in summer but during the past year it was much greater than in 1885 and this was no doubt ,

‘owing to the scarcity of rain. There was least vapour in the air at about 11a. and most at 10p.
The monthly ranges in vapour tension (at 10a., 4 p. and 10p. only) are exhibited in Tables XVI
‘and XVII. They were twice as great in winter as in summer.
Table V exhibits the total number of hours of bright sunshine. The minimum occurred ia

- February and the maximum in November. ~The duration of sunshine in percentage of possible duration

was obtained as explained in last year's-report. X ‘
Table VI exhibits the total hourly rainfall and Table VII, the number of hours during which
rain was registered. It rains more often at sunrise than at sunset. ‘ o
The approximate hourly intensity of the rainfall z.e. the hourly rainfall divided with the number
of bours, during portion of which 1t rained, or heavy dew fell, was calculated from the Means and
Totals in Tables VI and VII and shows, that the rain is heaviest shortly after noon and lightest about
midnight : — ' o .
. la 0.048 T4 0.065 | 1p. 0121 7 p. 0.038

2, 072 8 071 | 2, .121 | 8, .134
3, .059 9 100 » 3, .205 ’ 9, .169
4, .079 10 .105 1 4, 143 10, .064
5, .073 11 112 | 5, 142 11, .056
6, .067 - Noon .098 6, .057 Midt. .071

The true mean hourly intensity was obtained from the data in Table XI and shows, that the rain

* was heaviest in July and lightest in February and November :—

January, 0.022, February, 0.012, March, 0.036, April, 0.057, May, 0.042, June, 0.073, July,
0.174, August, 0.144, September, 0.136, October, 0.108, November, 0.012, December, 0.033. Year,
0.074." ‘

“The rain was much lighter in the past year than in the two previous years, the rainfall being

* much smallér while its duration was about the same.

. Table VIII exhibits the velocity of the wind expressed in miles per hour and the excess' of the '
hourly values above the mean at the Observatory. The velocity at the Peak is computed from the
force estimated there at 10a., 4p. and 10p. The wind was strongest at both stations in February and

lightest in September. The daily variation was explained in last year’s report.

Table IX exhibits the mean direction of the wind at the Observatory and at the Peak. The
excess of the hourly direction at- the Observatory above the mean, expressed in degrees, is counted
from North through East towards South. The results of the discussion of previous years’ observations
are confirmed.. The daily variation was greatest in September. The two mean directions have been
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obtained by simply taking the averages of the monthly directions in degrees without regard to force.
This is perhaps, everything considered, the best method in this case and the two annual means direc-
tions for 1885 in last year’s report ought therefore to be altered to E 10° S and I 29° S.

In order to further elucidate the diurnal variation in force and direction of the wind in this
region,—a subject of great importance to the shipping,—the mean directions and forces in 1885 at
Victoria Peak and South Cape, Formosa, have been calculated. The observations at the latter station
are made carefully by the staff of the lighthouse. The observers stand about 150 feet above sea level,
but as they are now and then guided in their estimations by the amount of sail carried by such vessels
as happen to pass, the figures may be taken to represent the force of the wind at a lower level.

Mzeax DirecrioN and Force of WinND a¢ VicToria Prax in 1885,

Month. 7 a. 10 a. 1p. ° 4p.. 7 p. : 10 p. )
1885. _|Direction | Force. |Direction | Force. Direction| Foree. [Direction| Force. [Direction | Force. |Direction| Force.
January, .cooevennen, E 42 |E 5°N| 48 |E 1°N| 41 !E 1°N| 41 |E 5°N| 42 |E 5°N/| 43
February, ......... E10°N| 46 |E11°N| 46 |E13°N| 43 |E18N| 42 | E2I°N| 43 |E2°N| 44
March, viccveeenennnes E18°S| 43 [ E13°S| 43 E14°S | 40 (E16°S! 39 |E15°8+ 42 [E15°S | 4.2
April, ciivmiitin E 27°S 44 | E35°S 4.4 [ E38°S 45 | E38°S 43 [ E38°S8 4.4 | K 43°~ 4.5
May, ...l eeese S 33°E 43 | S28°E! 43 |S29°E 44 | S21°E 43 | S22°E |- 44 | S18°E| 4.5
June, ..ecviiiiienn. S 8°E| 46 | S18°E| 43 |S16°E| 44 |S15°KE| 45 [S18°E| 46 |S20°E| 4%
July, .iciiiiiinnn. S30°W| 4.4 | S30°W| 44 | S28°W| 44 | S18°W| 43 | S19°W| 4.5 [ S19°W!| 46
August, ceoeeeinn. S18°E 43 |S15°E| 44 [S17°E 48 | S11°E 4.5 | S14°E 4.6 | S21°E 4.6
September, ......... E11°S| 39 |E 7°S| 89 |[E35°S | 41 |E32°S| 40 |E31°S| 41 |E32°S| 49
October, ............ E12°N| 46 |E11°N| 47 |E 8N} 45 |E 1°S| 44 E 5°N| 42 |E 6°N| 43
November, ..... ... E20°N| 42 |E18°N| 43 EI9°N| 40 E23°N| 39 |E18°N, 39 |E20°N| 39
December, ......... E 7°N| 45 |E 6°N| 45 |E 2°N 43 E 6°N| 42 'E 8N| 43 |E1I°N| 4.5
Year,...... E28°S| 44 |E28°S| 44 |E31°S | 43 |E31°S| 42 |E29°S| 43 |E28°S | 4.4

Mean Direcrioxn of Winp at SourH Cape, Formosa, in 1885,

, | ! " ;
1885. 3 a. 6 a. 9a. : Noon. : 38p. 6 p. 9 p. Midt. | Mean.
. i |
‘ i
JaNUATY, oeeererevreerrnnmnenossanienns N45°E|N43°E N 44°E | N46°E | N 44°E | N42°E | N43°E | N46°E | N 44°E
February, ....coeceee terrerrneraeneees N42°E | N42°E \N52°E N53°EIN44°E N44°E | N45°E | N 42°E | N 45°E
March, .eeeereieniineeneesrenenennien N38°E| N42°E | N42°E  N40°E' N46°E| N39°E | N40°E| N 40°E | N 41°E
ADTiLy cuverereereenieeeeriieninnen v E3I°N | E26°N|E27°NE26°N E 9°N|E20°N|E23°N{E26°N|E23°N
May, ...ccoennn eereeeereae e erees N PWIN 3°W NI16°W N25°W N5T°W| N62°W | N4I°W| N44°W| N 32°W
JUDE, «rvvvrneeeerernrunns erranneeeees E27°N E 7°N|E24°S | E23°S S Iwises S |EI15°N E42°8
July, i W 4N|W 2°S|W 2°N:W 2°N'W 3°S W S W 2°N|W °N| W
AUGUSEy eeveveererereereerereeenmmnennes W 9°N W382°N | W25°N WILN W 3°S|W 4©NW 88 WI0°N|W10°N
September, . ... o.ceoierrriiienanennn NI19°W [N 8W|N 6°W N27°W N50°W| N43°W| N29°W| N29°W | N 26°W
OCtODET, +ueeeererrreneesssereiinerenenns N42°FE [ N43°E | N45°E [ N43°E | N43°E | N42°E | N 42°E | N43°E| N 43°E
November, .........eeuueend IR N45°E N43°E N 4°E N45°E N45°E | N45°E | N45°E|N45°E| N45°E
December, voceveeeeerrrrrene oererannne N43°E | N43°E  N43°E | N44°E | N42°E! N'42°E | N42°E | N 43°E | N 48°E
!
Year, ...cceueeuns N24#E| N26°E| N29°E N27°E [ N22°E | N20°E | N20°E| N22°E | N 26°E
. | v

Mean Forck of Winp at Soutn Cark, Formosa, in 18835,

18835. 3 a. 6 a. 9 a. Noon. 3 p. 6 p. 9 p. Midt. | Mean.

8 £ 0TS o 3.1 3.2 3.0 2.9 2.6 2.6 2.7 3.0 2.9
February, ..c.ocvvveeniniienininiinnn, 4.0 4.0 4.0 8.7 3.4 3.3 3.4 3.7 3.7
Mareh, ...... eerereeenesuirncttennrranns 3.1 3.2 3.0 2.8 2.8 2.7 2.8 3.1 2.9
Aprily i 2.8 2.5 2.6 2.5 2.2 2.3 2.3 2.6 2.5
May, ceecevnnannnans eeariberennieorees 2.6 2.6 2.7 2.8 2.6 2.5 2.1 2.5 2.6
JUNE, ceviirrineriiiirriniieniiiresnnenns 2.3 2.4 2.2 2.2 2.5 2.1 2.0 2.2 2.2
July, coiriiiiiiiiii 2.8 2.9 2.8 2.8 2.9 3.0 2.7 2.8 2.8
August, coovviiiiiiiiii, 2.2 2.3 2.5 | 2.5 2.4 2.2 1.9 2.0 2.2

September, ...ociiiviiiiiiiiinn 24 2.4 2:4 2.3 2.3 2.3 2.3 2.3 2.8 -
October, seiivirrrvesinreeenesrorioeneses 3.5 3.6 4.1 3.9 3.7 3.6 3.7 3.7 3.7
November, cuveeiveveriecineiencersseenss 4.0 3.9 4.4 44 4.1 3.8 3.8 4.1 4.1
December, ..ooveveeerrernnns ————. 3.7 3.6 3.7 3.7 3.6 3.5 3.5 8.7 8.6
Year,coceiiaennnne. 3.0 3.1 3.1 3.0 2.9 2.8 2.8 3.0 3.0
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- At the height of Victoria Peak the direction of the wind is nearly constant throughout the day-
Only a slight rendency to veer during the daytime can perhaps be traced. Above this altitude as
remarked in last year’s report there is poss1bly a slight tendency to variation in the opposite direction.
The force of the wind is hikewisé very constant. = It seems to be rather stronger at night than in the
day time but this cannot be decided as yet with certainty. :

In Southern Formosa the wind comes from NE without change in winter. This is the mean
direction either diurnal or annual from October till March incl.  On the contrary the direction appears
to be very changeable in summer. With regard to the diurnal variation in the force the result published
last year is conﬁrmed The maximum Wlnd force appears to be registered about sunrise and the
minimum about sunset, but the variation is very small. The diurnal variation in the direction is
scarcely perceptible but from the mean of the twelve months it would even appear as if the wind were

' backing a little during the day time, but the veering of the wind during the day time is very prominent

1n sumimer,

Table X exhibits the total distance traversed by, as well as the duration and average velocity of
winds from bi-quadrantal points. The velocity is a maximum for E winds but there is slight second-
ary maximum for SW winds. ‘The SW monsoon was not so strono as in 1885, which perhaps accounts
for the scarc1ty of rain.

- Tablé X1 exhibits the rainfall measured at 10a. and entered to precedan" day. Each d'xy on
which nof less than 0.01 inches was measured, is counted. The rainfall increases quickly with the
height at least up to 2000 feet notw1thstandmo the far greater force of the wind up there. We have
no means of observing what takes place at a still higher level but Indian Meteorologists have ascertained
that the rain reaches a maximum somewhere about 4000 feet above the level of the sea in India.

Table XII exhibits particulars concerning different phenomena. Fog occurred frequent]y in
March. . Electric phenomena prevailed in August but the thunderstorms were not so violent as in
1885. Unusual visibility of distant objects was most noticeable in August. Dew yas frequent during
the early summer. Rainbows were seen oftener thah usual owing to the lightness of the rains.  Solar
hﬂ.lOb and coronas were most frequent in August.

Ta.ble XIIT shows the frequency of clouds of different forms from observations made 8 tinies a day.

The number of days on which clouds were observed to be below 2000 feet was as follows:—
January, 12, February, 16, March, 28, April, 25, May, 18, June, 16, July, 22, August, 15, September,
3, October, 5 November, 0, Decembe1 3. The number of days on which they were observed to be
below 1600 feet was as follows ——January, 3, February, 10, March, 21, April, 17, May, 7, June,
July, 5, August, 0, September, 0, October, 0, November, 0, December 2.

I‘he mean direction of the clouds (whence commo‘\ was as follows :—

1886. Lower Upper. Cirrus.

. January, ESE WSw — ”
February,...co.oceecvnceee. E by S w —

T March, e SE W by S —
April, ........ peareerrannns ESE by S WhbyS - W
May,eeueereennieninnennnnnes SE by S Wby N - NWhy W
June, ...cveveiiiiiininin S NNE —
July, «evcrrveeireennne e S by E NE by E ENE
August, .oiveiieeneinnnns . SWhy S NE NNE
-September, ...ccou.uen. ... ENE NW by W Wby S
October, . ..oeveeeeienennns E WSW NW

. November, ..... eenreenes ENE WSwW WswW
December, .....coceveeee EXNE W by S -

Table XIV exhibits the amount of cloud, which is greatest in the morning and least in the

‘evening as well as greatest in February and least in December.

Table XV exhibits the amount (0-9) of sea-disturbance, which is only about half as great in
summer as in winter.

Table X VI and XVII exhibit the extremes of some of the meteorological elements.

Table XVIII exhibits the mean of the readings of the black bulb maximum thermometers in
vacuo and the excess above the mean maximum air-temperatures, the average of the number of degrees
by which the minimum air-temperature exceeded that indicated by a minimum. thermometer freely
exposed with its bulb one inch above the grass, the ayerage w elght of the aqueous vapour in the air
and the diurnal range of temperature.
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Dumnor the past year the indications of a bright bulb solar mdmtlon maximum thermometer in
vacuo have been registered daily at 10 p. The readmfrs are exhibited below. This thermometer was
compared at Kew with the readings of the black bulb in vacuo and with the maximum air-temperature.
The results of the comparisons, “about 360 in number, were kindly communicated to me by Mr.
WurprLg, the Director of the Kew Observatory. Compared to the black bulb in vacuo the bright bulb
reads possibly .a little higher in Hongkong but the results in both places are really alike Wlthm the
probable error of such observations. At Kew it was compared with the maximum temperature in the’
thermograph-screen and at Hongkong with the same but corrected by aid of eye-observations of
thermometers rotated hourly. At Hongkong the bright-bulb thermometer readings exceed the air-
temperature by a larger amount than at Kew owing “to the smaller daily range of temperature. In .
England maximum air-temperature corresponding to a L certain mean daily temperature is much greater
than within the tropics.

BrigaT, BULB SorAr RADIATION Maxivom THERMOMETER COMPARISONS

Mean Difference. g Mean Difference.
Black Bulb. Air Max. A —

Kew. " Hongkong. Kew. Hongkong.
80°. - ~18° — ' 60° +19° | . . 4+18°
90° - —24° _— 70° +19° o+ _21° .

100° L —28° —26° , 80° . +18° ' +292°
110° —30° —31° — —_ —_—
120° —35° —32° = —_— L ——
1380° —36° —34° —_— —_— —
140° ‘ —_— —35° — — C -

Sorar RapisTion Bricur Burs MaxiMmum TEMPERATURE IN 1886.

) g | o *

. . b~ . B -] & )
Date. S - I R S : 2 I S % o
1886. ’ 5 3 5 £ B § o & & E S R

- = = < = - = < % O Z a
[e] Q [} o] o] Q o] [o] (o] [¢] [+] [+
L, i 88.7 8.7 88.9 | - 98.4 95.3 929! 109.3| 118.6| 1104| '101.2 93.8 86.8
2, cieiriniieniiienne 86.7 62.3 88.3 | 100.6 97.6 90.3| 111.0f 109.3] 108.1 106.1 94.3 86.1
T8, ceireirnnrees erees 88.3 60.1 92.3 91.8 92.8| 110.6( 108.7{ 110.6| 109.1| 107.7 959 86.5

I SOOUPR .‘w 86.4 58.1 82.8 99.4 105.8| : 97.3 110.6 112.2 110.4 94.0 97.4 89.6

5, teviiiisenes eeenes 84.9 61.7 64.7 102.7 104.8 107.6 106.9| 114.3 1106 106.0| - 99.1 93.5

6, ireriiiininnns ves 77.4 90.4 83.9 99.0 101.7 108.1 109.8 117.6 107.97 103.7 102.2 Ry

Ty verneces eessenensee 91.1 76.7 84.3 _‘698.9 100.9| 105.7 109.0| 110.7 1049] 101.6 -99.1 91.1

< N 90.2 78.9 89.3 98.3 97.7 105.2 87.3 114.3 109.1 103.3 95.0 86.7

Oy cireininiiinnd s | 102.3 70.7 90.7 94.1 96.8] 110.1 97.8, 110.5 93.6| 108.4 97.4 86.5

90.6 577 77.8 | 101.3 77.8] 111.2| 1126 110.8| 106.0| -107.7| 100.0| 89.8
92.4 62.0 87.3 98.7 94.4| 102.1{ 108.2| 110.71.105.6| 108.8 96.7| 87.1
79.6 71.5 89.4 86.8 | 103.9 99.8! 106.8| 110.1; 1107/ 106.2 949 83.1
84.6 72.6 98.7 788 | 104.3 83.7| 110.3| 107.3| 111.8| 102.2 96.1 72.2
91.2 80.8 82.8 79.3 | 110.0 92.7| 104.6| 109.8| 110.2| 1038.9 93.41 919
80.7 70.1 90.6 87.8 | 103.7| 107.6 81.2| 105.8| 107.6| 100.3 983, 863
76.3 70.3 89.7 73.4 1 107.5) 109.2 90.3 99.81 111.9 103.7 96.1 84.6
80.7 59.5 93.6 73.8 | 108.7| 109.8 86.6) 106.7| 113.0| 102.0| .989| 83.6
79.7 57.2 91.4 91.2 | 108.2| 1058 82.6| 110.6| 112.6| 102.3 96.3| 90.7
85.6 70.9 94.3 92.3 | 108.3 94.83| 102.8: 109.3| 112.9| 104.7 91.6| . 88.4
80.2 78.8 91.5 83.7 | 110.5| 106.6; 1061 118.2) 106.6] 1078 96.0{ 898
68.8 71.8 95.8 92.7 | 109.1] 109.3| 105.2| 110.1| 109.8| 107.8| 100.4| 68.7
76.3 81.4 93.9 79.8 87.71 106.3| 106.6| 110.8| 113.3 98.6 96.3| 358.9
92.2 83.2 93.6 90.3 | 108.0{ 110.1{ 110.3| 108.7| 112.4| 101.4 91.8| 76.8
66.7 73.4 65.2 916 | 109.6( 110.7| 107.9] 1113, 103.3 99.8 89.81 874
65.8 76.1 64.7 97.2 | 106.1| 107.3| 110.8| 105.6| 102.7| 1052 99.41 86.7
63.1 88.7 76.0 91.6 | 103.5| 111.1| 109.1 79.4) 103.8; 104.3 96.5; 85.6
69.8 80.6 69.3 94.6 96.4| 110.5| 108.6) 103.3| 102.2 99.3 90.6| 84.8
67.2 77 7 83.8 72,7 102.4| 112.9| 112.7| 106.0| 101.8} 101.3 9421 85.2

55.6 82.0 ! 942 | 10v.7 107.3{ 109.3| 107.7| 102.7| 107.2| 101.8| 822
78.3 90.2 ; 1023 111.2| 108.3( 108.6| 110.4| 102.0 98.3y 89.7| 69.6
77.8 88.6 97.7 109.9| 107.9 97.8| ... 86.7

80.6{ 72.2 85.7 91.2 |1 102.3| 1048 104.6\ 108.7| 107.6 103.2I 96.1‘ 84.5

Below Black Bulb,| 814 | 261 | $15| 306 | 355| .33.8 33.5‘ 367| 863| 353| 36.4‘ 32.6

Above Air Max.,.. '18.5’ 158 200| 189| 227| 215 20.4* 232| 233 23.0‘ '23.1‘ 20.3
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Table XVIII exhibits also the height to which one must ascend in order to have the monthly
mean temperature lowered one degree. The figures have been obtained from the data in Table II.
Of course the fall of temperature within some ten or twenty feet of the ground is much greater
especially on a hot day, but the effect of this is eliminated by observing the temperature at the same
height above ground at both the upper and the lower station. The results obtained for each month
during the past three years are exhibited below. The results for 1884 have been re-computed by
aid of the true air-temperatures given above. It is Seen that the height varies from about 200 to
about 700 feet, but of course the results in individual instances vary to a somewhat greater extent,
and this must often make the true astronomical refraction different from that obtained from' the tables.
Moreover the temperatures adopted in the construction of the tables may have been very different from
the trué air-temperatures and when subsequently these tables are used in other places to clear the
observations from the effects of refraction, it is very doubtful whether the thermometers are exposed
in exactly the same way as where the tables were constructed and even so the process is not strictly
accurate if the true air-temperature is not exactly determined. It would therefore be of importance to,
have the rotating thermometer introduced in astronomical observatories. - This instrument is particularly
well adapted for occasionally determining the temperature during the night. “No account is taken of

the effect of the barometric gradient in the neighbourhood, which tends to make the value of the re- =

fraction different in different azimuths. The rates ‘at which the femperature falls with increasing
height in_a eyclone and in an anticyclone are different. For these reasons the refraction is one of the
most uncertain elements in practical astronomy. -

1884, 1885. 1886. Mean.

January, ...cceceeeneenniinen.. 280 224 299 268

February,..cceeiievnecrneinenens 289 251 294 278

March, .vvecereseenereeenneeenn 533 397 656 529

ADHL vveerereereeneneenne, L4317 416 406 x 400

MAY, ceeeresionremeeneennesenee 341 275 294 303

oI 271 275 258 268

TUlY eeeerneanrrennnreennenanennes 251 294 267 271

AUGUSE, +vvveereeearenesserenens 255. 328 280 288

September, .....cvevivieeniienns 262 310 280 284

October, ..e.cceveveverenns ceerei258 294 280 277,

November, .....ceveeen. T 271 9284 234 263
December, . veeereerererernrenss. 258 L322 292 267
MeaD, reeeeererereeeenenenene. 309 306 314 310 &

' The speed with which the temperature falls on ascending in the atmosphere is seen to be a function
of the-humidity. The change is much smaller in damp than in dry weather.
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. SUPPLEMENT TO THE HONGKONG GOV™ GAZETTE OF 5ta MAR., 1887. 221
. TABLE X.
E—~ ' - Total Distance traversed by, as well as Total Duration and Average Velocity of Winds Sfrom eight different poihts
S of the Compass during the Year 1886. “
Total Distance. Duration. Velocity.
. Winp.
Miles. Hours. Miles per Hour,
- .
N, ...... seseses Nessatetsstestnsenstassninnert ntstsassnsnansann 12683 1011 12.5
NE,........ paveesemeeenanens e teemrareraerensenssiensrerssansas 11658 887 13.1
N Ty vereereornecreeinsssessensorsnnsses e renans 72495 4219 17.2
SE, .,..~...,.........,...................:...................... 5658 538 10.5
Byeeversrerssscssaessanes et e 5227 520 4 101
SW,eeeresioreesssersnessssssesasrsssnesssesssassnesssesnsssens 6044 : 504 | 12.0
3 AU USRS J 3342 431 18
NW, covrrsseneerensans prerseessenreesrbeseeareenrreanans 1418 214 6.6
Calm, cesueruences rrereeensraersrenn rieeersnsriseesnaninnnens 208y 436 0.5
' - Lt
L Sums and Mean,evverserererens 118733 8760 13.5
l
) P .
2 L \ TABLE XI.
R " Total Rainfall, Duration of Rain, and Number of Days on which Rain was collected at the Observatory,
, Stone Cutters’ Island and the Peak for each month of the Year 1886,
» - l
OBSERVATORY. StoNE CUTTERS’ IsLAND. VicToriA PEAEK.
« Month,
. ‘ Amount, Duration. Amount,. Amount.
ns. hrs. Days. ins. Days. ns. Days.
Jamuary, soeveseees. W 2015 93 . 10 205 8 2.67 6
February, ..o 1.535 o 127 9 1.40 2 2.53 7
-
March,..coseeeenes verens 2.590 72 10 1.26 4 3.25 6
April, coooirrennnennnene 5.680 99 12 8.77 9 6.36 9
May, «veererereeserenns 8,560 85 7 2.59 4 497 6
JUDe, cvereersesnesineans 8.875 122 21 10.02 18 17.34 18
July, ..... esrsenrenanes . 28.320 163 25 28,62 24 31.02 - 17
) AUGUSE, worereiverererns| 8,955 62 14 gl2 14 10.48 8
September, wcceererens 2.995 22 8 3.28 8 4.42 : 4
- October, veeseacreseseens| 2,815 26 7 3.11 5 1 1
November, «.o..cove . 0050 4 2 0 . o
~ December, «.ovieese 1.775 54 4, 116 3 2.6‘6 3
: : i
‘ Year,,cocuuennns . 69.165 929 129 65.38 99 8741 85
y
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TABLE XII.-

Total Number of Days on which Different Meteorological Phenomena were noted and Total Number of
' Thunderstorms during each Month of the Year 1886. ‘

Month, | Tog Epilfl" Light- gy ey, Thnder Ivjtyul Dew, | Rain- | Luaar ﬁn“ Solar 3:“
January, ......... 1 1 1 1
February, ...c.... 3 2 \J s
March,.eueeeennn.. 8 5 5 5 4 3 AR 2| 1
April, cevereeenns 4 8 { 5 7 2 2 6 2 .
May, .cceovnnnnnnnn 1 9 9 1 1 4 9 X 2 -
June, iovilivenen. 12 12 3 1 8 8 1] 6| 6 .
July, .eeveenneerene e 20 19 - 9 4 1 2 -3 4 3 2
August, cuerne.. 24 20 12 | 3 7 6 4] 4] J§
September, ...... 3 9 9 5 3 . 5 7 1 1 5 e
October, vv.se.... 2 3 5 1 1 3 5 2 | 1| | 1.1
November, ...... . 3 2 3 -
December, ....... 1 ) 3 2 e

Sums, .| 23 90 82 43 19 34 | 50 11 | 18 |#19

TABLE XIII.

Total Number of Times that Clouds of different forms were observed in each Month of the Year 1886.+ ~

Month. c. c-str. | c-cum. | sm-cum.| cum. |cumestr,| str. | R-eum cum-nim,; + nim.
January, .coeveeeiisenenel e |19 9 22 | 63 2 | 11 8 53 @37 |
FebIuary, «.oeeeeeeeesecent - 2 17 | 67 . 40 13 | 484 |- g2
March, . covveereeenrnrsoneres .. b 10 4 10 | 99 . 19 - 1% 64 = 477
April,..eeenn. rertreenaean 3 14 K 16 116 11 6 S 69 | 467
May, oeeeverersususuesiaenns 3 | 25 25 28 157 9 4 563': L}
JUDE, tessansccresarrnrannsens 3 46 27 23 119 1t 8 8 . 144.9#-;»% - 53: -
July, ...... reerrerrreeresies 17 59 | a1 | 10 136 8 12 4 | s 60
August, veieeeeeennnn. i 14 78 3¢ | 31 | 16 15 7 6 4 4 2%
September, ....cceeveirinecn 8 41 . 46 46 117 3 7 8 -2 T8
October, mrremvcseecenn] 4 | 6 19 14 | 140 13 9 34 | 13
November, .,cccocurrna.e. 2 32 19 18 114 ‘ 3 3 10 e ¥
December, cvceirieriiacanes 1 20 _:4’ 10 47 S 11 P 16 oy

Sums,....... eerres | 55 352 223 245 | 1351 39 | 151 83 533 396
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TABLE XIV.

" Mean Percentage of Clouded Sky and Mean Diurnal Variation in each, Month of the Year 1886.

Month, |. 1la. 4a, 7 a. 10 a. 1p. 4p. 7 p- 10 p. Mean.
January,...:. + 3 + 8 + 1 -1 -1 ) -2 65
Februazy, .- 2 + 1 -1 -1 0 -5 + 3 96
Maréh, ....... -1, + 3 -2 -1 — 4 0 + 1 92
April, .eee... -1 + 4 + 1 -1 -3 -3 -1 82
May, weeeepone + 4 +11 + 3 0 -9 | -5 -5 o,
June, ceerraer A+ 2 + 8 -1 + 6 + 7 -1 —15 76
Jﬁly, ...... e + 5 + 1 +1 + 2 +10 + 6. -19 76
August, + 1 . 0 — 4 — 5 + 1 +14 +.7 | -11 71
September,...; — 8 +13 + 8 —-12 + 1 -1 - 6 + 2 51
October, ...... + 6 +15 + 9 - 4 -6 -9 -9 0 8
November,...| +16 +16 ~ 3 —13 ~11 -8 | -8 +12 35
Decembér, + 4 + 7 - 2 =~ 35 -1 — 1 — 2 + 3 31
Mean yureerrf LT 5.4 +3.0 —3.1 ~10 —0.4 —9.4 27 66

k"i '

TABLE XV.
» Mean Sea Distutbance in eack .Month of the Year 1886.
to o ‘Month. - 4a 10 a. 47p. 10 p. Mean,

WW . |
D ik SO 2.3 9.6 21 | .25 2.4
Febmary;,_/.,/..v.%.f ......................................... 2.9 2.6 2.4 2.7 2.6
MATR,  ergpienrssnsesseresssesseeseseesereesssssssossannonens 17 2.1 1.6 1.5 17
APl eeeieenessessissssenssssesenie e s s 2.0 24, | 24 1.9 2.2
MAYT, cevvrervsnernarasnnnaassensecienraiininiermmanennins 1.6 1.9 1.8 1.7 1.8
JUNE, sesecaceseconncnrens etebeereeeanterasatarsarantnerrseanes 1.7 1.9 1.8 1.7 1.8
JULY, cerenserrperereseestssersonissessesessesnssnssessssentacs 1.5 L7 1.7 1.6 1.6
AUZUSE, cevererrereseresoeenmsensrissssssnsisssnssssssssnsens 1.0 13 1.4 1.1 1.2
September, «ecceiirciieriaiiieiiiiine. careererinereturionnns 1.4 2.0 1.6 1.4 1.6
© OctObOr,deressarersesiesraeisnns .............. 3.0 3.2 3.0 3.0 3.0
IOVOIIDEE, veeseereeeeeessreressssesessenrsssnsssansessesees 2.7 3.1 2.8 2.8 2.9
December, «....... eereerreesesatenenenens erereerreaens 2.2 2.4 1.9 2.2 2.2
D) T | T P PP T T TR PR TSRS 2.0 2.3 2.0 2.0 2.1
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TABLE XVI.

Monthly Extremes of the Principal Meteorological Elements registered at the Observatory during the Year 1886.

Humi- o . | Wind -
Barometer. . Temperature. dity. Vapour Tension. Rain. Xﬁ.l;,— Radiation.
Month. : — | —
Max. ‘Min. | Max. | Min. | Min. Max. Min. {\)4[2713 Ii&);;l.y Max. .h?:; {;::
1886. %
January, ..o...... 30.331 | 29.686 | 744 | 41.8 | 24 0.549 0.102 0.775 0.210 | 41 142.0 | 38.3
February, ....... 272 772 | 63.5 1 43.7 | 32 499 JA15 0.540 | 6195 | 46 1.28.0 44.7
March, .covennen. 150 683 | 763 | 52.0| 64 17 310 0.960 0.675 .46 1._32‘.4; .30.T
Aprily ceveeereens 017 | 623 | 783 | 60.5 | 50 823 | 357 | 1815| 0600 | 35 | 1428 st
May, .coveerennnes 29.997 654 | B8.3 | 658 | 42 911 314 | 1.265 0.315 | 30 1533 | 60.4
June, ..eceirennnne .880 426 | 87.8 | 70.7 | 57 966 .638 2.595 0.6{?0 37 1'53.3 ‘ 68.5
July, Treeens 823 475 | 884 | 73.9| 63 957 750 | 13.480 | 3480 | 38 | 156.8 | 70.9
August, voreeeeee. 815 403 | 897 | T47 | 62 952 755 4280 | 1.240 | 84 1568 | 73.3
September, ...... 951 547 | 8841 723 | 384 .896 .360 1.040 0990 { 30 1662 1 :,67.3
Oct(.)ber, ......... 30.117 606 | 86.1 | 60.8 | 41 .869 292 2.240 1.075 | 388 _14‘7.0 60.8
November, ...... 183 720 | 80.0 | 58.1 | 26 617 194 0.030 0.025 | 88 142.2 5 53.1
December, . ,..... ".260 890 7151 508 | 14 - 487 064 1.115 0.165 | &4 1326 | 40.5
|
Year, yrieeereef 30,331 | 29.408 | 89.7 | 418 | 14 0.966 0.064 | 13.480 | 38.480 | &4 ‘1576.8 883

TABLE XVII,

Monthly Extremes of the Principal Meteorological Elements registered at Victoria Peak during the Year 1886,

Barometer. Tempeiature, Igl‘:;“' Vapour Tension, | Rain, ;Z ;23 . Radiation, -

Month, ! -
| Mox. | Min. | Max. | Min. | Min. | Max. | Min | D07 |y i B

1886. * _ , L

© January, ye..,..| 28.493 | 27.957 61.8 38Q | &7 0531 | 0.150.| 1.56| 6

February, «,.....| .448 | 28.057 620 | 367| 66 490 .aes| 112 7 ?64 33.7
March,,vereereenne| 345 | 27.983 68.8 4781 57 664 265 15| 7 13% ngs.a‘
April,.cyerereenee 251 934 45 548 | 78 726 422 210| 6 1¢1‘_,{)}"“ 553
May, «ireees 243 90| 70| 63| T 851 432 389 | 7 1484 g:_j 58.1
June, . yeeeereenese] 146 764 9.2 648 | 70 882 575 512 | 7 148.2 | 636
JUly, +evpeenrvenne| 4187 823 81.0| 698 | 82 894 06| 1456 | 7 1510 | 67.2
August, . eveene. 105 748 81.1 708 | 82 882 730 518 | @ 1539 | ' 68.2
September, 1..... 223 889 B1.5 66.1 | 56 858 469 | 198| 7 1529 | - 59.4
October, . .sven.... 320|043 9.7 58.5 | 54 812 321 7| 7 1443 | 512
November,....... 387 | 28.002 70,3 48.3 | 44 564 196 6 1340 | 462
December, ......,|  .440 119 65,3 401 | 24 406 .100 146 [ 7 | 1242 41.2
Year, coeeviernss: 23.493\ 27.748 81,5 36.0 | 24 0.894 | 0.100 14.56 7 153.9 31.5
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TABLE XVIII.

Average Readings of Solar Radiation Thermometers and Excess over Maximum Thermometers as well as Excess of
Minimum over Terrestrial Radiation Thermometers, Mean Weight of Aqueous Vapour in Troy Grains
in each cubic foot of air and Diurnal Range of Temperature at the Observatory and at the Peak,

and average height in feet at which the Temperature of the air was 1° lower during 1886.

i

A . | Solar Radiation. . . . ‘
Solar Radiation | Excess over Terrestl:lal Radia- | Weight of Aque- Diurnal Range.
Thermometer. Maxi tion. ous Vapour. : .
. aximum, Height
Month. e of 1°
Observa-| p .1 Observa-| 1,1 Observa-| 1, Observa-| p . Observa~ p.1 Decrease.
tory. tory. tory. tory. tory.
1886. ’ ) , |

January, «i..0.: i12.0 107.6 49.9 52.0 +33 | +38.4 3.74 392 |- 6.6 5.3 299
February, ...... - 98.3 97.2 41.9 46.0 +0.9 +1.9 ' 3.53 3.51 56 | 70 294
March, «covee.es 117.2 113.'} al.5 50.6 +0.9 +1.7 5.41 5.41 6.6 8.1 656
April, .......... 121.8 114.9 49.5. 46.7 +1.3 +1.6 6.80 6.52 5.4 5.6 406
May, coopernns...| 1378 127.2 58.2 54.4 +1.9 +2.1 7.85 7.39 6.7 5.2 294
June,eeeenanen.. 138.6° | 1800 | 53.3 538 | +2.8 .| +L2 8.96 8.29 6.4 \ 5.8 . 258

: i
July, .oreeeneansd] 138.1 131.6 53.9 54.8 +2.7 +1.1 9.19 8.60 68 | 45 267

' |
" August, .......] 145.4 136.2 59.9 58.4 +1.6 +18 | 9.26 8.72 7.6 ‘ 49 1 280

. ; . .

- September, ....| 143.9 140.0 59.6 62.7 +4.1 +3.9 7.30 7.18 8.1 i 6.8 280
October, ....... 138.5 131.6 58.3 56.9 +3.0 +2.7 7.19 6.95 6.3 ‘ 7.2 280

| |
November, ....| 132.5 | 1245 | 9.5 | 579 | +44 | +26 4.60 4.53 76 9.3 234
December, ....; 117.1 114.1 52.9 56.7 +5.5 +0.2 3.16 3.18 8.5 12.1 222
Me#n, ceseees 128.4 122.4 54.2 54.2 +2.7 +2.0 6.42 6.18 6.8 6.8 314

‘?;:. £ ' . Lo
3&% , ,” : W. DoBERCK,

Bt . . ' Government Astronomer.

o ﬁ' ;."! v
Heﬁggng Observatory, 7th February, 1887..
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