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REPORT OF THE DIREGT(}R OF THE HONGKONG OBSERVATORY, FOR THE YEAR 1905,

Laid before the Legislative Council by Comumand of
His Fxcellency the Governor.

The comparison of weather forec%ta, issued daily about 11 a.m., with the weather
subsequently experienced. has been conducted on the same system as he.etofme (ef..
Annual Report for 1896 § 5). The results are as follows :—

Success 56 per cent., partial success 33 per cent., failure 1 per cent., partial failure 10
per cent. s

Follow in‘fr the method used in meteorological offices and taking the sum of total and
partial success as a measure of success, and the sain of total and partml failure as a measure
of failure, it follows that 89 per cent. of the weather forecasts were successful in 19053,

2. The China Coast Mettorological Register was printed every morning at the Obser-
vatory, and information regarding storms was telegraphed to [longkong and exhibited on

-notice-bourds us often and as fully as such information could be _]lls!l[‘le‘(l by the weather

telegrams received. This happened on 90 days in 1905. 'The Red Drum alone was hoisted -
twice, the Red South Coue and Red Drum twice, the Red South Cone alone once, the
Black Drum alone 4 times, the Black® North Cone and Black Drum 3 times, the Black
South Cone and Black Drum twice, the Black South Cone aloue 4 times, and the Black
South Cone and Bluck Ball 3 times.  The typhoon gun was fired once. Printed bulletins
for general distribution were issued once.

The thanks of the Government are due to Lhe Telegraph Companies, who continue
to foxward meteogological telegrams from outports to Honfrkong free of charge and also to the
staffs of the Eastern Ixrension and Anstralasian Telegraph Company at Sharp Peak, lloilo,
Bacolod and Cebu, who make and tmnsnut observations twice ddll}

.4 Tele(rrflphw connection with Victoria was' interrupted as  follows :—Ilebruary 19th
5.30 p. to 20th 7 a. ; 21st 7 a. to 2.35 p.; 21st 6.26 p. to 22nd 4.10 p. ; March 31st 9.30 a.

" to 3.30 P April 1st 10.15 a. to 11.34 a.; 3rd 10.10 a. 1o 3.15 p.; 9th 10.10 a. to 10th

10.40 a. 10th 4.15 p. to 11th 7 a.; 11.25 a. to 2.30 p.; May 21st 4.10 p. to 22nd 10.7 a. ;
30th & a. to 12.5 p.; June 15th 3.50 p. to 6.3 p.’; July 21st 2.50 p. to 6.10 p.; 26th 11.50
p. to 27th 6.50 a.; 27th 6.55 a. to 29th 1.8 p.; August 30th 1 p. to September 1st 2.20 p.;
November 20th 4 p 10 21st 10.26 a. . Interruptions occutred therefore on 24 days, and of
course, also during thunderstorms.

5. Te'egraphic connection with Gap Rock was reported interrupted as follows :— Tanuary
24th.1 a. to 25th 1.50 p.; 27th 1 a. to 30th 11.41 a.; February 20th 4 p. to” 21Ist 2.35 p.;
March 31st 1 a. to 4.21 p.; June 14th 6.30 p. to i5th 10, 15 a., 1ath 10.15 a. to 16th
12.23 p.; 16th 9.50 p to 17th 2.30 p.; 17th 10 p to 18th 3 a.; 24th 1 p. to 27th 10.50
a.; July 26th 7 p. to August 10th 11.25 a.; 1ith 10 p. to 12th 11.35 a.; 12th 10 p. to
13th 3 p.; 23rd 7T .p. to Jith 2.26 p.; Auwust 30th 1 p. to December 14th 12.20 p. Inter-
ruptions occuxred therefore on 146 dfnys, and of course, also during thunderstorms.  As our
warnings in connection with typhoons in the China Sea are based mainly on reports
received from the Gap Rock lighthouse, it is of the utmost 1mp01t1nce that the cable
between Hongkong and Gap Rock should be always in working order. :

6. During 1905 in addition to meteorological registers kept at about 40 stations on
shore, 2,074 shlp logs have been copied on board. or forwarded by the captains.  The total
number of vessels, whose log-books have been made use of, was 259. The total number of
days’ observations (counting separately those made on board different ships on the same day)
was 14,705.
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7. The following is a list of ships, from which logs have been obtained in 1905.
When not otherwise distinguished the vessels are SL(‘lmShlPS :—Abergeldie, Achilles,
Ailsa Craigz, Alavia, Alcmous, Aldgate, Aluoa, Amara, Ambria. America Maru. Amigo,
Anamba, Andrée lud\mex« Arabia, Aragonia, Arcadia, Ardova Arratoon Apear, Athomm:
Auchenarden, Australian, lmmm Bancoora, Baralong, Barotse, Basilan (American Cow«t
Guard Cruiser), Bencleuch, Bengal, Benlarig, Benledi, Benmohr, Benvenue, Blackheath,
Bogor, Borneo, lrecon%hn“e. I)rlwavm. Brol mlm Bruvhilde, Cadmus (H.M.S.), Cakdomen,
Candlq Caprl Carl Diederichsen, Carl Menzell, Atherme‘Apcw Ceylon, Changsha,
Charte rhouse, bina. Chingtu, Chi Yuen, Chowtai, Choysang, Chunsang, Chusan, Uavumo‘
Coptic, Co‘normndd Cmnle;, l)m]anus, Dozwont Devawongse, “Dilwara (HA\LT ),
Dorie. Dumbéa, Dand: as, Lastern, Elizabeth Ilckmms Emma Luyl\en Empire, Empress
of China, lm[ne~s of lndm, Empress of Japan, Iqlmdor (4 masted sailing shlp), Exe
(H. M. b) Fausang, Fenay Lodge, Ferdinand Laeisz, Fooshing, I'ranklyn, I'ri, Germania,
Gilang Lee, Glanens. Glenesk. Glenfarg, Glenlochy, Glenstrae, Gregory A])c'n Hailan,
Hal}uong Heimun, Hainam, Halvard, lhuowmg H‘mb Wagner, Hatdm”‘e(H M. l), Helww
Menzell, Heim, Helhs Hinsang, Hohen/ollern !Iohn&tem Holstein, Hongb-e, Honfrkontr
Hops'm Hyadeq Tbadan, Indrani, Irene, Ischn Islcwmt‘) Ithal\'l [\'o ’\Lu‘n hgeld,
Japan, J B. Aug. Kessler, Kaiser I*rmA Jo\eph[ (Ho AL M. \), hwmm, Kansu, Imshind
Karanga, h(’nnebec I\enqnoron Keongwai, hilbrennan, Kish. Kohsichang, Koren, Kunmm"
I\\x.mwtxh waoncrcan(r l.autu I.awmu Lawhill H masted bq.), Lennox, Lunthfm
(ML M. \) Lisa, Lomrslnp erng;moon Loonusang, Loosok, Lothian, Lovwl Lydia,
Madeleine Rickmers, Malucea, Malta, Manchuria. M‘mlu Muria .alerle \Lm«mo \lazwon
Mercedes (H.MUT.), Minpesota, \Iommlm M. Struve, Namsang, Netherton, hu,omedm,
Nippon, Numantia, Oceano, ()nxanrr idi\ht Pakling, l"llamcott‘l Palawan, Pahm Pekin,
Pentakota, Pera, Pgrsn letchaburl Pem Yen, Pinna, Plt%nulok Pgnde\ Poly-
nésicn, Ponape (G. Gov. Schooner), Preussen, Privz Eitel Friedrich, Prinz Heinrich,
Prinz Regent Luitpold, Prinz Sigismund, Prinz Waldemar, Proteus, Pundua, Purnea,
Qneen Louxbe, Raduorshire, lhu(\!»un l\omh\t Rubi, Ruth, Samsen, Landhnrat Segovia,
Senegambia, Serbia, Shabzada, Shantung, Shimosa, Siberia, ‘Sierra Blanea, Sierea Lucena
('ailuw ship), blkh Silesin, Simla, Skuld. Socotra, Specia, Stentor, Stettin, Strathnevis,
Swisang, Taifu, [‘awmn. Taming, 'lartur Tean, Teenkal, Telemachus, Tientsin, Tingsang
f.]ll(lr‘]d,p. l]lm.lln lleJn%, lhmma Tolosan, Tonkin, Trieste, Trimo, Tumuph, lsm'm,
Tsintan, Tydeus, Ula, Umballa. Vandalia, Venus, Verona, Volute, ‘Wathora, Wallace,
Willehad, Wongkoi, Wosang, Yatshing, Yiksang, Yuensang, Zafiro, Zaida, Zitenghla,
Zieten, Zithonia, Zoroaster.

8. The ently of observations made at sea in deurce squares for the area letween 9°
South and 45° North Latitade, and between the LOD(’"ltlUle of Singapore and 180> East
of Greenwich, has been .continued by Miss DopErck and 295,538 in all have now been
entered.

Table I.

Meteorological Observations entered in 10° Squares from 1893-1905 inclusive.

oy T |
g"’; J Jan, Feb. | March.| April. | May. | June. l July. | August.] Sept. | Oct. Nov. Dee.
‘ ) | |
i v t r
19 1 9 I 2 -5 1 ‘ 1
20 52 48 121 62 29 | 13 13 13 7 13 29 31
¥ 21 44 43 51 49 43 13 14 20 7 35 3 54
22 8 24 18 | 34 43 27 51 20 3 27 14 4
23 239 373 123 102 T2 34 151 124 68 172 128 257

24 685 | | 485 603 568 466 | - 457 749 701 542 619 1784 667
25 507 335 330 300 311 j 293} . 383 423 345 643 652 507
26 | 3339 2398 ! 3579 | 3702 | 3816 | 3868 4060 | 4349 | 4030 | 4080 [ 3365 | 8396

27 B 5 7 3 {' 14 6 9 11 3 4 4
533 29 37 26 20 27 45 29 30 20 | 10 14 23
56 23 ¢ 59 30 15 34 40 48 52 16 33 28 20
a7 62 89 | 48 76| - a2 37 62 40 12 . 54 29 43
58 79 o 94 115 76 85 C 80 |© 5% i 18 36 86 82
59 147 167 165 79 84 | - 110 135 111 26 115 172 137

60 356 443 403 295 360  '3846 537 391 270 297 327 334
61 3960 | 3458 4006 | 3x12.| 4317 4305 4713 4758 . 4592 4709 4375 4060
62 | 2005 1947 1 2200 | 2133 | 2323 | 2374 | 2225 2249 | 2288 | 2180 | 2083 2029 |

613 37 50 38 65 70 8¢ 67 75 T3 83 60 44
91 80 153 81 148 31 44 43 49 & 106 190 126
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Table I,— Continucd.

. Meteorological Observations entered in 10° Squares from 1893-1905 inclusive.

i =. ! .
23 ! b 4
£ZF | Jan. | Feb. :March. | April. . May. | Juue. ‘ July. | August) Sept. ! Oct. | Nov. | Deec.
| | | |
- T - . oo :
92 88 174 82 131 -89 19 31 25. 38 . 73 174 137
93 74 132 65 VT 10 27 5 28 37 69 118 ¢ 115
94 71 63 | . &7 104 7T 98 T4 38 34 30 162 ! w5
95 101 187 00 118 123 69 100 ; 81 72 127 91 144
96 2263 2081 2183 2091 | 2419 2384 2464 1 2327 2148 2364 2175 ; 2110
97 965 | e 978 1161 1016 1016 1129 1111 | 1092 1115 1164 1179 1089
98 31§ 291 298 324 389 385 417 1 419 401 404 401 363
127 233 109 181 148 138 174 200 . 207 212 209 169 138

128 263 | 135 | 206 | 190 | 182 | 222 239 . 285 | 252| 271| 205. 179
120 293 | 165 | 282, 2066 | 218) 270, 255 8311 2090 | 294, 290 239
130 8211 6190 829 | 719 S48 | 8460 956 . 955 745 | 873 | 873 . 801
131 628 | 5485 610 636 670 732 793, 912 622 680 | 642 565
132 1943 | 1760 | 2306 | 2687 | 296 | 3050 | 3345, 35072 0 2774 | 2854 | 2711 @ 2083
133 20 2| - 129 137 164 185 189 143 | 144 176 1501 29
163 . 312 | 245, 287 | 349 318 859 | 372, 420 328 | 363 | 329 275
164 478 |- 326 | 464 514 | 46U 881 378 599 | 443 | 54T | 438 | 403
165 531 | 8621 477 | 486 565 | 619 627 . 6310 598 | 3564| 516 460
166 158 | 1424 170 | Q54| 208 | 228 255! 183 ' 249 203 | - 189 i 181

} !
325 502 | 403 | 490 | 90 | 521 | 617| 793 | 853
| . e |

. 863 681 309
326 ; e | .. ven

167 19 17 25 67 92 | 181 180 . 167, 107 76 62 20
168 1 7 4. 14 12 12 12 8 i 7 14 14
169 .. . . ol T . .
170 .. . e e . e e e . e e e
1997 s6 62 94 | 131 1C6 sl 1150 98 135 116 4|77
200 13 6 12 7 5 8| 10 ... 29 81 22! 1
200 L. o - U RO 2 v :
202 . o .. . . 4 2 1 5 1 | o
208 . .. v . - o 2 2 1| 2 o | .
318, 1 21 e |15 .. . 19 L .. 3! 7
319 53 43 64 27 6| 13 2 4 il 30 11 37
3200 15 26 52 56 49 | 100 66 31 36 70 47 . 3
321 6 61| - 47 79 49 70 61 74 84 0] 103 70
322 1 1924 64 85| 109 | 148 | 140 133 | 147 | 69| 129 161 128
823 502\ 858 | 481 | 349 832 | 520 405 861 857 | 333 | 448 458
324 5720 408 | 320 | 211 | 132 168 285! 269 01| 52| e3¢l 583
{
l

23185 | 20599 | 23434 | 23385 | 24449 | 25467 |.27442 : 27258 |

25195 | 26594 | 25538 : 22992
g :

9. As stated in the ¢ Instructions for making Meteorological Obser\'atAs, ete.,”
meteorological instruments forwarded by observers who regularly send their llegisters to
the Observatory, are verified here free of cost. During the past year 4 thermometers were
verified. In addition several hundred barometers and aneroids on board ship were com-
pared with our standard.

10. In 1905 the number of transits observed was 374. The axis of tijltransit instru-
- ment was levelled 176 times. and the azimath and collimation errors, whiglh are less liable
to variation, were determined 35 times by aid of the meridian mark. Durin) Mr. PLumyer’s
~absence on leave since 8th March, these observations have been made by MY. Frge.

The Standard Sidereal Clock by Dent was cleaned on November 30th. The other
clocks have had no alterations effected during the year.

The crrors of the Time-ball are given in Table II. The ball is not dropped on
Sundays nor on Governmeut holidays. There were no failures during 1905. The ball
was ‘not hoisted on six occasions, viz. :— on March 20th and 27th on account of thunder-
storms ; on April 17th the line was out of order, the earth connection in the Police basin
having parted ; on August 3Uth a strong gale was blowing; and on August 3lst and
September 1st the line was under repair owing to damage caused by the gale of 30th August.
The ball was dropped successfully 292 times in 1905. The probable error was in January
+ U%.17, in February + 0°.85, in March = 0°.56, in April =+ 0°.33, in May =+ 0°.186,

in Jone + 0°.19, in July + 0°.25, in August = 0°.17, in September + 0°.10, in October -

+ 0°.13, in November = 0°.11, in December + 0°.14. .

o

/



o

~

T~

. 2
— 90 — .
*
Table II.
Errors of Time-Ball in 1905.
' —means too late. + means too early.
5 1o ‘

Date. i Jan. | Feb. | Mar. | April.| May. [ J une. ; July. ! Aug. | Sept. | Oct. 1 Nov. | Dec.
i se 1os. s. s. s. s, 3. s. s. s, i s. s,

1 e 406 011=08] 00[—03|—05| 01| ... | .. |+02.) 01
e | 1409|402 .. (+02| 01| .. | o1} o1|+02| 01T o1
300 o 14111402 —0314031 01| 01402} ... |+03; 01| ..
4 =02 .. 1402 —=03]404] .. | 0L} 01| .01 f&5!~01 0.1
5 0 01] o | o [—=02]406( 01| 01]—02! 01| 0. .. 0.1
6 | 01| .. |+04; 01{407| 01{-=02] ... | 01} 01. 01| 0.1
T 402 [ +2.6 | +05] 06| .. 01 (—02| .. 01| +021 01] 0.1
8 | o |4+281406—06] 0.1]402] 01{—02| 01| ... 01| 0.1
9 402 [ +30 [ +071 o [ 01405 .. 01(—02|—02 .. | ..
10 [ +03 | +34 408109 0.1 [+05|+02] 01| ... | 01 402 ..
11 | 01| +38409|—06] 01| ... [+402]+02' 01| 01 01| 01
12 01| .. | .. |=07] 01| .. 01]+03| 01|+02% .. 0.1
13 011-03]=02]-06] 01| 01|-02} .. 0.1{ 01, 0.1} +02
4 [ 402 01]|—04]|-06] .. 0.1 |—03] 0L +02| 01; 01]+03
15 e 01| 01| 01 01] 01| 01402, 01| ... | 0.1{+05
16 +03 ] 01| 01! .. | 01] 01| .. [+02| 01(—02, 0.1{+07
17 403 01|+02] .. 0.1 01| 01]|+03] .. 01 01 ..
18 404 | 01]+05 +03] 01| .. 01{+04| 01 01! 01| 01
19 +04 | o0 404! 01| 01] 01(405) 01| 0.1 .. 0.1
20 404 01 .o |+06] 01| 01]+02] .. 0.1} +02| 01,01
21 01 014121 .o | . [+02 403! 01[—02]|-02/|+02]" 0.1
.92 o =021 413 .. =02 [+03 40302 01| .. [ +04]| 01
23 01]|—=05|+17 | & | 01]+05] .. |—03!—02|+02]|+02] o1
24 0.1 =051 +20| .. | .. |40.6]|+02] 01 .. 01| 0.1 ..
25 01| +05 1 +22| =031 01| ... |+04| 01| 01| 0.1 |+02]|. ..
26 011 .. —02, 01 0L|+05] 01 01| 01| .. | ..
27 0.1 | +0.7 01t 01 01407 ... | 01| 01! 01| o1
28 01| 01)=05 01| ... —02|4+09]| 01| 01| 01! 01| 01
29 o Lo =04 01102 =04 ] +11 | +.3 [+02] ... | 01] 0.1
30 +03 | . =03 .. [=021—=03] .. | .. 0.1 01| 0.1]+0.2
31 +0.4 —03 | .. | =03 .. | 01 . e | 0L e |l

The hygrometric tables generally used for caleulating the Vapour tension and Dew
point fzo observations of the. Dry and Damp thermometers mounted in screens, are not
quite smt&ie when the air temperature and temperature of evaporation are determined by

means of 1Wtating thermometers.

With a view of caleulating hygrometric tables mhpted for use with the latter instroments,
observations with Alluard’s hy;,nom(ttr and rotating therinometers have, at the instance of
the Royal Society, been in progress here for some years swhenever opportunity offered.

These obs¢
wooden building
and South sides
the ordinary gl:

iations have been made for the most part in the magnetic observing hut, a
16 feet by 12 feet. This building iz provided with a door on the North
Ind with two windows each on the Rast and West sides. In addition to
s windows, lonvres are fitted, and the latter have been found very convenient
for permitting t£ amount of air motion through the building to be mgmated to a great
extent. Almost invariably the South door has been kept shut to avoid sunshine falllntr on
the floor of the building and radiation from the ground outside, and the North door left
open. The windows have also been kept open and the louvres closed, the slats being so
remﬂatod, according to the direction and force of the wind, us to permit of a free current of
air passing through the building. By this arrangement also, direct light comes chiefly from
the North, Whlch Is an advauta”e as strong light Trom all directions renders the observations
very diffieuls. Partly owing to this cause e obeervations made in the open air and ia other
situations bave had to be 1eJected as the results were so discordant as to make it doubtful
whether the deposit of dew had been properly observed. Besides in-the open air the vari-
able air motion and radiation from the ground render the observations most. unsatisfactory—
the Alluard responding quickly to chanues of dew point so caused, while the effect was often
unnoticeable on the rotating thermometers. :
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The fo]lowmo method is followed in making the observations in the magnetic hut.
The small table on which the hygrometer stands is placed as near as possible in the mid-
dle of the building, a small black screen being placed in front of the instrument at a distance
of about two feet. 'The observer sits at a distance of abofit five feet from the instrument
and evaporates the ether by meuns of & small hand bellows connected to the instrawent
by indiarubber tubing.  When dew is observed on the gold plated face of the
apparatus the thermometer is read off, and awain when the dew disappears, care being
taken to obtain only the very lightest deposit.  To cffect the latter it is necessary to \xorl\
the bellows very «rently on nearing the dew point, otherwise the plate suddenly becomes
heavily (11.1roed with dew. The rotating thermometers are laid on the fléor, which is of
cement, in a corner of the hut. the damp bulb thermometer having been previously wetted
so that it aly cady reads near the evaporation poeint. They are then rotated round the
Alluard apparatus, two dr three separate readings being taken. The hygrometer is then
again ob~ezv(>d and the mean of this and rhe previous “observation is taken as “a single
observation.” Usually three or four observations in the order named are taken and the
mean of them is called “a ser.”  As it is necessary to clean the dew plate of the hygrometer
freqwnt]s, a set of observations takes from twenty minutes to half an hour. But when the
air 1s (*\’rlemely dry the tlme taken may be much longer owing to the difficulry of reducing
the ether to the dew poinr, Oceasionally the temperature of “the ether has been reduced
previously to being used by placing it in ice or in wuter considerably below the air tempera-
ature. But even so when the air ix extromely dey and the difference between the dew
point aund air temperature grea’, considerable <!1(hcnltx still exists as the reduction of
temperature caused by empor'mun the ether is to some extent counter-balanced by the
rise caured by the temperature of the air passed through the instrument, the erher not l>emo
evaporated fast enough and at the same time maintained at a sufficiently high level in the
apparatus. The aspirator furnished with the instrument was found to be useless whenever
the air was moderately dry even, it being found quite impossible to reduce the teinperature
of the ether quickly enonuh by this means. A hand bellows for forcing air through the
instrument was therefore substitated for it. The small tubes through which the airis
jpassed are liable to get choke ! by small particles of the connecting rubber tubing finding
their-way into the tubes, Thev can only be cleaned thoroughly h) tuking the instrument
completely to pieces which necessitates recement; iny tubes cte., to the ether container.

The number of sets of observnmm made in the varions years was as follows
1887, 44 1888, 15 ; 1889, 3; 1892, 18 ; 1893, 37 ; 1894, 13; 1895, 2; 1896, 30; 189/, 9;
1898, 39 ; 699, 90, 900, 48"; 1901, 96 ; 1902, 163; 1.)03 94 1905, 112, In 1887
two sets were rejected as being palpably wrong, in 1892 el ;_'llteen sets and in 1593 twenty-
two sets were rejected on account of being made mostly in the open air or in situations where
light, radiation and air motion were uncontrolled.

These observations were all made by My . G. Iice.

The following table <hows the provisional corrections, in degrees Fahrenheit, to be
applied to the Dew- peint determined by Rotating thermometers and Blanford’s tmb]es, in
order to reduce it to that indicated b} Alluard’s hygrometer, for different heights of the
damp bulb temperatnre and for varions differences between the damp and dry thermometer
readings.

It will be seen that the corvection diminishas with increasing damp bulb temperature,
with probably a change of sign at the highest readings of the (Lxmp bulb here shown. [t
increases with increasing differences between dry and damp thermometer readings as
regards damp bulb temperatures below 60° while above that point it seems probable that
t!n, change of correction in the same dl-ectlon, is small.

The table still reveals many inequalities, and: more obael vations are evidently required
before a final discussion of the results will be possible. The opportunities for obtaining
observations at the extreme points shown in the table are, however, by no means frequent.
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Table III.
o Dry Ther.— Damp Ther. h
. - :

Rotating o ° ° 2 ! ° ° ° ; ° ! °
Damp .25 5 7.5 | 10 12,5 15 ! 17.5 | 20
Ther. _— R |

v t . - - T
- . ’s o
Corin. | Sets.| Corrn, | Sets. | Corrn. | Sets. Corrn.‘Sots‘. Corm. | Scts. Con'n.jSets.} Corrn.chls._' Corrn.! Sets.
o o | o]
i X i .
| s ! o [
N { h
S il o ! |
87035 o b e H00901 2 PO o e
10 O B RO R v L0 2 aREa ] 6 j4dc10) 2 | L e |
42.5 O e =0 B33 2 |44 02] 8 44 640 7T 400 1 .
43 e 10230 1 (2 01] 9 40 40| 2 143 231 7 45 .a7] 3 46987 3
473 o e D 205 2 41 a2 5 4SS u0 e 2] 22 45 60) 1
50 w0052 4 40 7T T D S5 4 1 G5 T2 42 26025 41 a1 7 .
52.3 e =0 30| 1 F+0.77] 9 41 .30 17 2.05| 15 |41 84{ 21 41 47{ 3 43 a5 2
35 co [FOLITE T A0 T4 0 (41 0130 (40 80] 5 (4 95| 14 ‘o s3] 7 a2 w2 5
576 e HO 2408 0 601 6 0 251 6 140 461 7 {40 A1 T 4L A3 10
60 . o (FO B4 7T 0760 A 40050 40140 57 8 14066 8 —0.60] 1 41 .75 2
62.5 - v AHOTNE 640 A6 8 U B0 1o 40 230 2 41 300 1 40 40 1
IS L0045 2 140 .63 9 40 .80 8 40 95| 11 |40 .74 10 40 .70 2 |40 93] 2 —0 35| 2
815 40 350 2 4053 6 40 39l 1 40 34| 12 140 .0-2; 14 140 397 8 —0 501 4+ 44 801 1
70 e b [H0 0] 2 40 530 6 40 3L 14 40 02] 5 40 200 6 [0 .mz 3 l
725 - [ 4030) 1 Mo 31 7 4032016 40 35| 13- 4o 2] ¢ 022 6 o] 5 }
7h v 140 33| 15 |40 34122 |40 35{ 15 40 18] 13 =0 .63 3 ‘49 30| 1 U
775 v [0 050 2 40 a8l 45 |40 04 26 0 31 3 T - ‘
80 e =0 ] 7T =0 4|13 | —0 25y 9 |40 20 2 U -
82 T s sel 2 LT O O SO
| : ! ! %
. . i \ " % !
’ } | | ! | ‘ i

12. The following table shows the means of barometric pressnre at the Observatory and

at Gap Rock (82 miles 3.8, W, of the Observatory) from five years’ three-hourly observations
(1900-1904 incl.) reduced to fivezing point of water and mean sea level.

Table 1V,
“ l‘ ’ : i °
Mosta. Oss. | G.R. | Houvr. Oms. = G.R.
: | ; ; ;
I ; ;
January, .......... 80.170° 30.147 | 1 am. 29.974 . 29.951
February,......... 222 ’ 2000 4, 0 934 942
March, ..connneen, 045 | 0240 70, 0 986 963
April, ceceverennd 29.957 | 20940 | 10, | 30013 993
May, .eveevee. 872 ] 861 1 pm.| 29.961 | .950
June, .oicoinnnn. 7320 745 4, 924 ¢ 912
July, eeveevemnnad 78T 7260 T, 1933 ¢ 934
August, ...e.oen. | 724 1110, | 991 . .967
September, ...... . .873 837 | P
October, .......... 999 = .974 | Mean. | 29.969 @ 29.951
November, ...... 30.111 | 30.087 | o
December, ......, .170 \ 1435 ‘\

The three-lourly means are represented by the following formule, where ¢ indicates
mean time:

Observatory : 29.969 +0.019 sin (1+ 7°) —0.0315 sin (26—28°) + 0.002 sin (3¢ +72°).
Gap Rock: 29.951+0.017 sin (¢—12°) —0.0263 sin {2¢—32) +0.003 sin (31— 64°).

The last term is quite uncertain. The formule show that the pressurc observed at
Gap Rock lags behind that registered at the Observatory and that the daily variation is
smaller.  This ix due to friction of the mercury in the standard burometer at Gap Rock,
whose tabe is only halt an inch in internal diameter while the rube in the barograph at the
Observatory is much larger. 'The extremes of the bidiurnal variation occur 16 minutes too

" o . . . . . 4 .
late at Gap Rock, and the diurnal variation, whose coufficient is smailer, lags still more.



The cisterns of the barograph and standard barometers are placed 109 feet above
M.S, L. The bulbs of the thermometers are rotated 108 feet above M.S.L.. and 4 feet
above the grass.  The solar radiation thermometer is placed at the same height.  The rim
of the rain-gauge is 105 feet above M. 5 L. and 21 inches ebove the ground.

14. The Monthiy Wenther Reports are arranged as follows :—

Table T exhibits the hourly readings of the barometer reduced to freezing point
of water, but not to sca level nor for eravity, as measured (at two minutes to
the hour [mean time] named) from: the barograms,

*

Tables II and I1I exhibit the temperature of the alr and of evaporation as deter-
mined by aid of rotating thermometers.  Table II exhibits also the extreme
temperatures reduced to rorating thermometer by comparisons of thermometers
huny beside them. Table 111 exhibits also the solar radiation (black bulbin
vacuo), maximum temperatures reduced to Kew arbitrary standard.

Table IV exhibits the mean relative humidity in percentage of saturation and
mesn tension of water vapour present in the air in inches of mercury, for
every bour of the day and for everv day of the month, calculated Ly aid of
Blanford’s Table from the data in Tables IT und I11. :

Table V exhibits the duration of sunshine expressed in hours, from half an hour
before to half an hour after the hour (true time) named.

Table VI exlibits the amount of rain (or dew) in inches registered from half an
hour before to half an hour after the [mean time] hour named. It exhibits
also the observed duration of rain.

Table VII exhibits the xelouty of the wind in miles and its direction in point.
(1282.) The velocity is measured from half an hour before to half an hour
after the hour [mean time] namned, but the direction is read off at the hours

Table VIII exhibirs the amount (0-10}, name (lowarp's Classification), and
direction whence coming of the clouds. Where the names of upper and lower
clouds are given, but only. one direction, this refers to the lower clouds.
With regard to the names of clouds, nimbus(nim) is entered only when the

~rain is seen to fall 5 when no rain is seen to fall cumulo-nimbus (cum-nim)
is entered. This name indicates clonds intermediate between cum and nim.
Cumulo-stratus {cum-str.) is the well-known thunder cloud, while strato-
camulus (str-cum) signities a cloud intermediate between stratus and cum.
Sm-cum means alto-cumulus,

Table IX exhibits for every hour in the day, the mean velocity of the wind
reduced to + as well as 2 directions, according to strictly accurate formule,
and also the meun direction of the wind. Delow this is printed a list of the
phenomena observed.

15. The following annual Weather Report for 19035 is arranged as follows :—

Table V exhibits the mean values for the year (or hourly excess above tlns)
obtained from the monthly reports. The total duration of rain was 663 hours.
There fell at least 0.01 inch of rain on 143 days. :

Table VI exhibits the number of hours during a portion of which at least 0.005
“inch of rain (or dew) was registcred, : .
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Table VII exbhibits the number of days with wind from eight different points of
the compass. The figures are obtained from the mean daily directions in
Table VII of the monthly reports.  Days with wind from a point equidistant
from two direction® given, are counted half to one of these and half to the
other, e.g.. half of the days when the wind was NNE are counted as N, and
the other half as NE.

Table VIII exhibits the number of days on which certain eteorological pheno-
mena were registered, and also the total number of thunderstorms noted in
the neighbourhood daring the past vear.

Table IX shows the freqnency of clouds of different classes.

Table X is arranged as last year. . .
Table XT exhibits the monthly and annual extremes.

Table XII contaius fine-day means.

16. The observations of magnetic declination and horizontal force publishel in Tables
XIIT and X1V were made with magnet No. 55 on Kew pattern unifilar magnetometer
Ervior BroTirrs, No. 53. . The dips were observed with dip-cirele Dover No. 71, The,
height above mean sea level at which the magnets are suspended is 116 feet.

The methods adopted in making the observations and in determining and applying the -
corrections are explained in Appendix (. of Observations and Researches made in 1885—
“On the verification of unifilar magnetometer Ernior Brorners, No. 537  The valpe of 72K
used was 3.44914 at 25° Cent.  The valae of P was 8,032, The mean value of the magne-
tic- moment of the vihrating needle wus 571.53.  From comparisons made between magne-
tometers No. 55 and . No. 83 in the year 1898 it was shown that the correction to the
horizontal force obtained by the former as given in Tables XIV and XV was +0.00052 (see
** Observations and Researches made in 1898,” page 19.)

The times of vibration exhibited in Table XIV arc each derived from 12 observations
of the time occupied by the waenet in making 100 vibrations, corrections having been
applied for rate of chronoweter and arc of vibration. :

The observations of horizontal force given in Table X1V are expressed in C.G.S, units
The vertical and total forces have been computed by aid of the observed dips.
. 3 ps.

Duiing the past ycar gangs of coolies have been at work excavating the hill-side to the
West of the magnetic liut, and the ercction of a chureh on' the site thus formed has been in
progress. The west side of the magnetic hut is now only 10 feet from the edge of the cut-
ting which goes almost sheer down for over 30 feet.

Owing to the carth cutting in progress in close proximity to the observing hut, observa-
tions could not be made in November. ' :

At other times during the year they have been made under the following conditions :—

May 12th and 13th : coolies cuatting hillside with pick and shovel about 100 feet
North-west of observing pier and about 25 feet below its level.

May 15th : the same work in progress about 30 feet West of observing hut.  The
horizontal foree observation was commenced but abandoned.

August 17th : during first quarter of observation coolics at work as abave about
90 feet West of and about 25 feet below level of instrument. '

-December 11th, 12th, 13th, 14th, 15th and 18th : workmen engaged building out-
houses about 40 feet West of and about 30 feet below level of instruments.

17. An appendix about the occurrence of fogs along the coast of China illustrated by
a diagram (Plate IV) is added, and also three- plates (I, IT and II1) showing tracks of
typhoons in 1903.

W. Dosexkck,
_ Direc or. .
Hongkong, ()b':"ervatory, 10¢h Mareh, 1906,
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Table VII.

Number of Days with wind from cight (l(ﬂermzf points of the C'mnpass (lluzng each month of
the yeor 1905.

! :
MoxTH. N. NE. L. SE S SW ! W. NW.

l , | |

| —
Januvary, ... ; 2 2 17 ! 3 ' 4 { 2 1
February, ..... 5 5 14 1 f ! 1 2

March, co..... ! 4 2 25 .. O
April, eeeeees ! 2 2 19 2 + 1
May, veeeeenn. ! 1 16 | 2 1 6 4 1
Juue, . 1 2 11 | 3 6 [ 6 ; ol
July, ceeeeenins i 1 © 9 3 4 i 7 5 2
AUgust oon .. | 1 8 7 3 6 4 2
September, ... 3 1 15 3 1 2 4 1
October, ...... ‘ 4 4 29 1
November, ... 2 4 5 22 1 1
December, ... 5 2 19 1 3
Sums,.... 28 27 197 22 22 32 23 14

Table VIII.

1'0!/1/ Number of I)(IJS on which different Meteorological Phenomena were noted and Total Number
of Thunderstorms during each month of the year 1905,

L il : .
i 1 eI E i" ¢ : '—; &
LE2L S| R |BER .| 2 3 s | = | =
FER m 2 E|E | 51521222
= B S |ElE B |ATELE S| 2| R
l
JANVATY, ceevieiie e w12 02 2 2 2 .. 1 .
Febroary, cooeceiiiiiiiiiiiin e 7 1 i b1 1 |- e
Mareh,.oeeecoceranne s veneinreeninaenns 9 (12 [12 [10 10 | 3 [.. e 1
APTEL v eer oot eeee et e e 4 03 | 3 1 2 12 |.. 2 e
MAT, veereiererrrenieesneeseeens seenan g ‘101016 5 1l 16 .. | 3
June, o 4 116 15 12 9 2 7 4 | 3 1 2
JUlr, e |4 17 16 13 110 b} 12 4 ! 2 2
B T E S LT P O 12 11 T 4 4 120 6 . 6 5 3
September, ...ccoiiiv i 1 15 115 2 1 B] 12 13 ;35 2 ..
October,  vv cviiiiiiriireeieeiean. e 3 103 4 00 1 1 3 1 1 I 1
November,.vvvvviiveeeiinninicenens Lo . 1 T 1 | AR
December,emvaneniiiiinin e 7T 3 3 2 2 7 3 { | e !
—_— . e e
SIS, e 62| 94 91 |57 46 |83 |81 [20 |2 | 2 15 I 5
Lo J i i
Table IX.
Total Number of Times that Clouds of different forms were observed in each month of
the year 1905,
| S | . .
MoxTH. c. ¢-str. | c-cum. !sm-cam. - cun, . cum-str. str. r-cum. lcum-nim.| im.
L |
f
| ‘ ; ‘
January, ...... 5 18 . 45 % 151 | 16 1 7 8
February, ....; ... e 15 86| 38 13 42
March,.....n.. 3 4 19 80 | ... 27 50 83
Aprily..vie.. 1 1 27 120 | 26 31 43
May, coieeins -1 66 10 80 145 3 14 20
June, oo 50 14 45 147 1 1 28 39
July, ceeennend L 50 26 49 177 1 . 18 20
Aungust, ... 1 100 2 - 29 157 | 6 7 10 37
September, ...| ... 50 15 44 168 1 3 3 14 25
October, ...... 23 13 45 130 . .. 10 e 411 ] 08
November, ...[ ... 12 3 62 92 | 5 vee 10 10
December,....| ... 1| 3 39 04 | . 20 y 39 21
! i —_—— Y
Sums,e.nen. ‘ 2 | 37t 1 lt 519 | 1357 9 tJ' 176 4 ' 245 356
. ] .
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Table X.
— Ty s L L, : »
= iZEugs- § { é Mzax DirkctioN NeMBER oF Days
N \ Emz T Ramrarr, Z = or CrLotps WITH
2 olEmgr g - VIHENCE © o D Oror TELOW.
1905, | £ E_: £ = % _:_r: WHENCE COMING, | CLorDs BELOW
= Zse| g M ) S : . P i
: = . = })\ia‘l:s()o 190a. = Lower. | Upper. @ Cirrus. | ‘)OOO fi. l 1000 fr
; | i !
January, ...l 0.108 2,08 | 3.36 | 1.32 1.800 10106 [S13° E{W & S s 0
February, .[0.100 248 | 420 | 1.86 | 1102 [0.017 [E29° §|Wis°s. .. . 18 f 4
Marceh,...... ‘ 0.099 2,18 4.96 263 |11.485 10078 |E bo Sio8sw Co24 5
Aprily e 0096 1 326 6.42 | 556 | 1.235 1001918 25° Bl WiL S 18 3
May, ..o 10.086 131 841! 1343 | 6525 [0.152 (S W W 22X WNW . 10 | 2
June, . ... 0064 1.39 | 927 ‘ 16.80 [19.695 [0.212 18 19° E ([N 41°W/ : 12 | 1
July, ... 0()13 095 9.33 1 13.32 9.015 (0215 [S§ 2° E (N 40° Wf ‘ 3 3 2
August, ....E0.0TT 1.28 1 943 | 1422 12,115 |0.189 ;S 10° E|N 39° I 9 ! 2
September,. 0.076 . 1.07 | 885 | 821 | 8195 |0.071 |[E15° S|N 42 E o2 1
October, ...]0.088 ~ 132 | 694 473 | 1830 0122 |E 2°N[wW33° s P20
November,. 0.099 © 1.63 | 5.07 | 171 | 0280 [0.016 [E 4° N|W28° S, ! 3 0
Decelnl)er,.%().()i)S; 181} 5.50 1.03 | 2370 [0.045 |E 2° S|W36° S| ] 10 3
: | : 1
Yooy ‘“"Loow LT3 698 [ 8482 T0.045 1 0.006 | E 447 S WI°N | WNW | 119 | 23
i ! ) . | i i I
Table XI.
Monthly I utremes of the Principal Mcieorological Elemcents regis ered during the year 1905,
T R e B ,
; DA RON T L T Howi- [ Varotr Ralx ! \\j,\"*\'l’ ! RADIA-
| Barowrree. | Teurerarons. | =0 T ENSION. 51N, P VELO- 1N,
i : l I ocrry.
Moxrrit. " ! | L C ,
_— R |
. - — | | =
; <] | b . ' inl\ Hou I Sun
ax. fin, . N . Iia. Max Min, | 7 o ax
) Max i Min | Max. ] Min Min Max Min ' Mas. ;’ Max. | Max Mix.
. ) | N |
January, 130.388 129.615 | 79.3 46.8 47 0.713 | 0.234 | 09701 0280, 33 131.1
February, .....| 30.283 {29.671 | 73.5 | 42.8 3% 1 0735 | 0177 | 0465 | 0.165 | 35 © 109.9
March,. oo, 30.319 29.527 | T77.0 47.2 49 0 0.661 | 0.239 | 2.145 | 0.980 @ 49 125.1
Aprilyaeciiian., 30.189.129.47 84.2 51.8 34 0.852 1 0.200 | 0.235 | 0.205 ! 40 154.8
May, covvnnnnns 1 30.001 129.525 | 89.4 68.4 47 | 0.953 | 0.488 | 3.080 | 0.710 P36 148.5
Jane, oo 120828 129.864 | 88, 6 69.8 1 36 | 1.027 | 0.405  7.955 | 2.800 , 32 146.3
July, ci 29.844: 129.190 | 91.3 | 73.8 a1 1.069 | 0.637 | 1.490 | 0.860 34 147.5
Angust, ... 20.856 120.124 | 0.5 | 73.0 56 1.007 | 0.694 | 25151 1.240: 63 146.8
September, ....129.976 |29.330 | 89.6 71.3 53 LO09 | 0.510 | 0995 | 0245 @ 47 1429
October,.cveee. 30.101 129.735 | 85.7 | 59.7 30 0840 | 0.238 | 1740 | 0.360 | 36 | 147.1
November,...... | 30.269 |29.702 | 8453 59.2 24 0.663 | 0.239 | 0.100 : 0.065 ; 33 1 138.1
Deecembers...... 130.229 129.752 | 80.4 53.4 33 0.729 | 0.245 | 1.065 ' 0.350 1 43 . 134.0
Year,..... 130,388 1‘..9.1'24: 91.3 42.8 24 1O6GY | 0.177 | 7.955 ‘ 2.800 1 G5 148.5
I ‘ j \ \
. .

i
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Table XII.
Five-Day Means of the Principal Meteorological Elements observed at Honghong in 1905.

i
|
i

Frve-Day Temper- . “apour Wind . . . .
PrRIoDS Barometer. smr‘;g Humidity. 1\‘(:11}:1):111 Velocity Nebulosity.i Sunshine. Rain.

Jan. 1-5 50172+ G347 0.420 11.8 0 0.000

. 0-10 000 1 642 78 470 12.6 3.5 0.000
. 11-15 013 63.33 81 473 16.6 5.6 0.000
. 16=20 1 99000 | 7.9 84 578 0.8 7.9 0.000

21-25 VRB I 89 RifiB) 109 8.6 - $.000

26-30 ! 8in !
. 3l=4 1 g0.031 i
Teb. 5-9 050
. 10-14 REL
. 13-10 037
o 20-2% 0 90850
95— 1 959

79 | 370 .49
87 B8 6.0
83 S340 9.5
79 203 9.3 6.5
32 . 1V 13.6 0.9
04 520 200 | 0.7
> Su 367 11.0 | 9.6
Mar. 2- 6 30.1062 81 3.0 g2

=11 070 79 387 19.3
. 12-106 a0 864 | G438 02 H6Y 15.1

0.360
0.003
0.017
0.010
0.003
0.045
- 0,169
0.045
0.005
0.403

—
st
<

.

=

<
S o csooerds v uaoR
SOOI~ SO~ TS St

SRR R A RN e
S& O DisOS

i
)<
<

'
2

Nbwoomoiewio:d
-
<

=z
—

®oo

[RoR 3

.
S e
=

» 1721 R EV 58.5 91 451 0.4 9 0.87
.o 222060 8oL 5o 02 477 1633 R 0.517
. 27231 T80 G1.4 03 510 C 970 10.0 0.230
Apr. 1- 5 88 1 B39 85 432 0.0 10 0.020

s 0-100 0 80009 ¢+ G622 | 70 802 20.0
L 11215 0 09779 69.6 | 95 690 12.5
» 16-20 T87 0 WY 82 034 16.6

0.040
0.102
0.033

—

oo O S
2

(S WSO ES DI S EC OO R O

0
1
0
. 2125 930 06.1 L 91 D87 s 7 9 0.052
. 26-30 806 1 T60 85 o763 83 52 3 0.000
May 1-5H 834 0 Tad 83 a0 135 7.1 5 0.018
,  0-10 886 6.6 | 84 240 0.1 2.9 10.6 0.060
» 1115 L8002 b 8l 750 10.4 6.0 A 0.002
Do36-e0 o7l s02 | 82 850 6o | 93 0 | 000%
. 2195 689 0 813 1 80 856 10.4 ] 7.4 7 0.2:38
. 26-30 | 278 78.5 7 743 111 6.5 H 0.487
s S1=4 762 1 700 ’ 80 | .m83 8.1 84 | 7 92,903
June 5-9 606 | 809 | 8’6 . 907 9.3 98 3 1.051
T O B B 041 0.2 8.0 | L 0.128
s 10-10 481 82.0 16y 753 140 r A 5.0 0.0432
, 20-24 ¢ 687 1 owsa 18y 8w 20.8 98 . U 1.096
s 2529 681 817 84 907 - 9.8 4.9 10.0 0.008
» B0-4 478 83.3 | 73 _ 898 7.1 5.0 0.2 0.158
July 5~ 9 | 2400 807 00 83 869 6.8 7.6 6.2 0.512
., 10-14 LD 82.6 w7 853 7.1 G.1 .4 0.003
. 19-19 640 83.3 | 7 : 833 4.9 3.9 0.7 u.0l4
» 20-24 AE 823 83 T 918 9.4 6.7 6.7 0.371
» 2529 430 82.2 85 038 123 0.2 3.9 0.702
» 30-3 A AR X T B T 884 92 6.8 6.5 1.023
Aug. 4- 8 21900 81D 1 81 883 R 3.3 10.8 . | 0.000
~  9-13 096 1 823 89 o0 7.0 6.6 ].3 0.195
» 14-18 (75 SR 1 e S 5 S S 145 7.0 7.6 6.4 0.183
» 10-23 687 1 804 | 37 8w 8.0 7.8 62 ). 0837
» 24-03 657 825 81 003 52 1 64 8.3 0.524
. 20— 9 466 0 812 82 i 87 18.4 1T 5.1 0.473
Sept. 3- 7 J09 0 8LS 8 - 915 166 7.2 74 0.023
., 8-12 H08 80.6 | 83 8067 6.7 5.9 2.3 0.199
5 13-17 720 816 80 N Y 7.0 7.0 §.5 0.044
» 18292 S 7T 768 B 67 243 7.9 5.0 0.209
. S3-07 8 798 s 07 18.0 5.0 7. 0.057
» 289 K8) 77 86 823 178 84 3.3 0.460
Oat. 3-7 D4d 0 765 6y 634 89 | 6.5 4.3 0.0+
n 8212 007 TR 69 648 13.1 1.5 10.5 0.000
»  13=17 838 73.4 | 81 | 787 14.5 4.7 7.6 0.007
»  18-22 939 708 0 6o 1 .508 0.6 4.3 6.6 0.000
23-927 830 0 7hd 73 L 64D 16.4 49 0 00w
. 281 120V N A W S TN 7 G R v 115 5.5 532 0.001
Nov. 9= 6 D92 1 710 48 1 65 10.5 2.7 9.4 0.000
. T=11 -0 80071 | 6R9 62 4w 143 1.6 10.2 0.00Y
. 12216 082 703 ) 70 5 14.0 5.9 6.5 0.009
. 17221 d% 63.2 | 70 | 48 10.9 5.1 6.0 0.017
» 2226 002 ﬁ 638 1 76 L 59 10.1 Q.4 3.0 0.026
. 97— 1 a1 1 673 v W BV 14.5 L8 6.6 0.013
Dec. 2-6 | 99.997 | 636 S0 | 564 136 5.9 5.9 0.000
s 711 850 | 0.6 85 LG4 8.1 6.9 4.0 0.000
. 12216 | 30087 627 SO | 460 16.8 9.3 11 0.072
. 1721 060 1 633 69 406 8.9 492 7.3 .| v.001
. 92-26 00k | 64 8L | 493 1931 gy 1.7 0293
» 2731 .001 61.6 83 { 458 125 ¢ 0.9 0.9 0,103
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Table XIIi.

Observations of Magnetic Declination and Dip.

i ;
} i
!

5 ! : .
1905. i H.XM.T. ‘th"‘mm’ 'Olrsen*er.’ HE.M.T. YD'p ‘ \egdle Qbserver.
r . Bast. | ; - North. No.
i : ‘
| i ;
: ! | -
| ‘ ! ;
February, .eeeceeenn...) 1642250 p. | 0° 117 27  J.LP. ¢ 1303%26™ p. 1 31° 857" 3= JI1P
1 ! ; : ;14 2 33 p. 6 .()9 3 -
; : ‘ 731 4 .
May, .ooevecenns Cereaenen 133 6 p. 0 8§ 30  FGF 12319 p 5 .69 4* F.G.F
| ' '
Augtist, .oeeveevnemne i 142 44 p. 10 T 32 ., 115319 p 8.01 3 .
: i a i ’w 731 4 29
116244 p. 0 616, 17 321 p 9 .47 3 *
December, ........ ceeennnd 112453 p. 1 O 9 1T 0, 23 11 p 4.53 3 5
‘ ( ) i R ‘ . 2.45 . 4 b
p 14 2 40 p. 2 0 9 31 » ;16 3 22 p. T 40 4 % .
* Observed in two azimuths differing 90°.
. . Table XIV.
Observations of Horizontul Magnetic Foree.
I ' lime of~ " o \*‘" o [ . N
Tem- | Value { Dista Tem- . .
1905, H.EKMT. V{‘Ll)‘f- peratare| L q of HEREMT. !in t,'l::f-e! perature; Deflection. | Log - Z Valne of m_)f‘el‘
IO T Gong. ‘ nt. i timetres.  Cent, i ver.
tion. ' ! f
\ ‘ | o
February,.| 153-2051mp, | 3« .(HSSi 16°.7 2.32335 | 572.08| 15420 14mp, . 30 ‘ 16°.7 {6° 35" 53" S 3.18948  0.36977 | J.1.P,
! ' ! _ C40 2 46 1 .8 .
i : B4 poi 30 1 17.0 (635 47 .5 ,
¢ ' 40 2 460 5 T !
February,.l 17 2 47 p. (3 6498, 16.8 2325135719917 2 1t p.y 30 16 4 {6 35 a2 .")‘ 3.18064 - 0.36961
; 40 S |2 46 13 8!
| - ; 3 87 p. } 20 16 .9 {6 35 46 .3
} | | L 2 46 12 5|
Aungust, ... 11 3 26 p*|3 6613 1~ 20.85 | 232451 1570.83111 2 50 P 30 20 .1 16 32 50 .0; 3.18840 0.36991 . F.G.I.
! ’ [ ! 10 2 44 45 8. ! '
‘1 | I+ 7py 30 1 299 163287 5 ‘
. T { 40 2 4416 .9
August, ... 18 3 28 p, |3 6598 29.15. 2.32493 571.36i 18 2 53 p. 30 28 5 16 33 12 .5 3.18890: 0.;(;983
g ! ! 10 245 2.5 :
1 i + 6 p. 30 28 .1 |6 33 28 .7 |
| l ¢ 10 245 6.2
December, 1 13 3 6 p. 3 .(;5.')11 201 2324411471, 4): 13 2 24 p. 30 - 19 .7 fl’ 35 36 .2 3.1895G 0.35034
| 40 12 45 58 71
| I 345 p.| 30 198 1635438
‘ | ‘ 40 2 43 38 8 i
December, | 18 3 1 p.[3 6527 21.5 232522157152 18 2 25 p 30 P20 9 16 34 37 -5 318884 (.36999:
40 f2 45 38§ ]
3 42 p, 30 1 209 ;6 3432 5 |
| 40 | 12 45 28 .7,
x | | | !

Table XV. .

Results of Mugnztic Observations made in 1905,

'
1
h
i
i

Declin- Magnetic Foree.

; P Dip.
Month. . ation . Noyih, S —
3 o X Y | . Total.
Felbruary, e, CO0C 11 27 317731 0.36969 0.22223 0.43187
May, «oooereennnns ceesn 008 30 31 5 41

ANGUSt, voevereieene 0 6 54 0 31816 0.36988 29346 0.43214

0
December, wovveneenen 09 214 0 31 4 48 0.36367  0.22282 0.43163
0

MOAN covrevimreeneenl 08 57 131 6 84 0.36975 ¢ 022317 | 0.43188
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APPENDIX.

FOGS ON THE COAST OF CHINA,
BY
F. G. TIGG.

The occurrence of fog on the China coast has been investizated from observations made
at the Treary Ports and lighthouse stations along the coast during the five years 1901 to
1905 inclusive.

The following table shows the mean percentage of days in each month when fog was
noted at the various stations for the five years named, Whenever a station ‘recorded fog
at any period of the day it has been counted as a day of fog occurrence at that station.

The stations are arrmuged in the table according to lutitude, Hoihow being the wost

southern aud Taku the most northern.

Table I.

Mean Percentage of Duys in each Month when Fog was noted at varivus Stations along the China
Coast during the five Years 1901-1905, inclusive.

|
|
|
|
|
l

» ! <0 SRS
EEEEEREE 2|E
bl | | . SAER N
Vond 4{5 -c‘c"iu‘: Z |z g2
Month. ' =14 = ‘ IE Slylg 2 = IZIE giE s !
SO I P O el Eu 2l iml o @ttt a i el s E) L.
2121 Elolai2ig 22012 BTS2 55582,
= 28zl s~z slZ|(3 (8 5|a lvl=lz 8im|=2|{ElE]a
312151818 £ S8 5 1218|5121 8=2(5's S|ainl2|El=
m’::m;iu*«cjo"ﬁ 2,‘::5::’2&3‘:52!-/.'&;-45:;:
AT e 17l el sinnl sl0] 7l 17'19% 5 22'4(; ETTYRCIRTS FERNE Y I IR B P I
Febrmary, L9 A8 6] 6] 4] B 1) 5 8 G4 8581808 6] 4] 60 5] 4] 5] 2| 3] 2
March, 18] sy23atier| 71230 & 27 82 32| 2| 7l43 6136134)34/26 11110{13} 417 5
April, ... 71 1]21|2¢18913146]16|83 54 557 3{11|60 ; ')o 10350 31°11112119, 5115, 2
May, 1 0 271 228| 7140 41.37| O] 2/48 I 361431810 7i23132 2]15] 3
June... 1} 0 30 oo, 1113 15 171 o) 1{37] 3/40|31(36(2¢ B32{41 1|17, 1
Tuly, 0] 0 6l 180 0] 1) 5112 0| 1115 z 28112115| &, 1|31[48| 6{45] 2
August, .. ol o 8L 1L 3100 1) 0y 31 0F 0 41 4131} 5} 6 0, 0)10;28) 1[17} 0
September,.. o o 1 ol ooy o 1y 1ol 1]zl 3 oo oo o 11]{0l11
Octobet, ..... L1 0 ol ol op ol oy ol v} o) a) 41 8 28| 3 1] 11 o' o] 0] 0i 3
November. .. 1] 1 Op o0 1y 10 1) 1) 400 0 35130 4| 3[11} 0 2( 3! 3! 4
December, 411 32 11 48] 5] 17 4] 5| 3] 4) 3] 88 0] 0f21: 3
120 3 11} 414 1516} 11 5120| 5\21|16{16] 12| 6[10 us! 3;123
{ t !

It will be noticed that the ports record nnuh less fog than the lighthouse stations in
their respective neighbourhoods. ~But it must be remarked that observations ave usually
recorded every six Tiours at the ports whereas they are made every three hours at. the light-
houses. Nevertheless it would appear that much more fog is found a few. miles seaward of
thé river mouths than at the ports on vivers a little inland.  For iastance taking the three
ports, Swatow, Amoy and Foochow, we find that the mean monthly percentage for the vear
is 2.5 whereas grouping LamocLs Chapel Island, Ocksen, Turnabont and Middle Dog

" results, we obtain a mean annual percentage of 13.5. We get almost the sume resuls if we

eompare Chefoo with the Shantung Promontory and Howki lighthouses, but the difference is
not o greatwhen Ningpo and Woomno are compared with the adjac ent lighthouse stations

When the mean percentage of the whole of the stations is taken, April proves to be
the fogoiest month, 25 per cent. of the days being foggy, and \epreml)er has the least
fog, viz., 1 per cent, Jut the time of the occnrrence of the maximum varies with the
laritude. the 8. coast recording the maximum in \L)rch, and Shantung and the Gulf of
Pechili between June and Jaly.  To show this, the time of maximum and the annual
variation generally, it is convenient to arrange the stations in groups for the different parts
of the coast. This has been done and the 1e%ultmu fizures are given in the following table.
To represent the S. coast the mean of the results at “the stations, Hoihow, Pakhoi, Honufkonn'
and Breaker Point have been taken, those from Lamocks to Wenchow inclusive to embrace
the IFormosa Channel area; those from Dei- yu-shan (Hieshans) to Woosung inclusive as
representing the Chusan Archijelago and the estuary of the Yangtze, and the remainder
to include the Shantung Promontory and the Gulf of Pechili.
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Mean Percentage of Days in ench Month when Fog was noted at groups of Slations along
. the Clina Coast during the five Years 1901-1905, inclusice.

i o [ i . ' Shantung ‘Pro—
Month ; Hoihow to Lamocks to Pei-vu-shan to montors and
- fand b car P o - 7 " VLY d
l‘ Breaker Pt. l \/.V euchow. } Woosnang. Gulf of Pechili.
f | H
3 i |
January, ....oee. cveeraas Cresraenandl 12 13 ! 13 7
February, ..ol ’ 8 a : 6 3
Marchy .oeee.. . IR 18 18 | 27 10 -
Aprﬂ,, ‘ 15 32 1 34 | 1
May, cereennnnn T TIT TSI raee 20 31 i 13
.}n;xe, ................. f 3 .8 o 26 l 18
July, ... 1 3 11 ! 27
Angust, oeeeiiin. ] 2 2 4 i 11
September, ...ovoiieeiiinn ‘ 2 1 ; 1 i 1
Oetober, covveviiiiiieniean cniiniey 1 1 ; 3 i 1
November, ........... e 1 1 I 4 ’ 2
DecbEr, ceveerreeerrreeesereresonnns] 5 3 l 4 | 1
1 |

 The mecans thus arrived at have been plotted on a chart (Plate IV) which is attached.
This shows at a ¢lanez the mean percentage of days in each month when foz was recorded
- in the four sections of the coast above mentioned.

As to the eonditions under which fog is produced, it is found that the existence of
areas of low pressure over the Continent and a:ljacent waters are the chief factors.  In Spring
the normal high pressure over the Continent is gradually disappearing and from time to
time low pressure areas take its place.  The North-east Monsoon under the latter condition
becomes light or ceases altogether. At the same time there is an inflow of warm humid
air from equatorial regions.  We thas frequently have a sacface current of light NE winds
blowing along the coast of a relatively low temperature as compared with the warm moistuve
laden current coming from the South, the latter however not neecessarily being surfuce
currents but of low altitude. This is frequently seen by the wind records at Victoria Peak
(1,816 fect above M.S.L.) and from the direction of the lower clouds. In such cases it
is found that the vertical temperature gradient ordinarily obtaining between sea level and
the Peak is diminished or even reversed, the Peak sometimes having a highér t mperature
than that at sea level. And it is in March that the least inean difference between the uir
temperature at the signal station and that at the Observatory (109 feet above M.S.L.) is
found, the April difference being very little greater. - The intermixture of these two currents
of air of quite different temperatures is the chief factor in the production of fog along the coast.

The temperature of this air mixture is too low to enable it to coutain all the water
vapour present, hence it resnlts that a part of the water vapour is condeunsed into fog or
mist.  The difference in these terms is one of degree only.  In fog the water vesicles are
smaller and more closely packed than in mist. Thus objects are visible at a greater distahce
wlen mist prevails than when fog prevails.

From what has already been statel it appears that fog is liuble to occur whenever a
warm humid air current coming from sea areas impinges on the much colder air lying
over the coast, and that the occurrence of fog will practically cease as soon as the tempe-
rature of the air over the coast areas has attained @ temperature more in accord with the air
currents coming from equatorial regions. And on consulting the marine data furnished
in the meteorological logs supplied by shipmasters, it is scen that fog rarely occurs ia the
China Sea at any considerable distance from the coast,. Cases where fog was encountered
beyond 100 miles from the coast ave rare. ~ But it more frequently happens ‘that vessels ran

-into fog on approaching the coast within about 50 miles.

A reference to the chart indicates that this is the case. We see the fog occurrence
reaching its maximum in March on the 8. coast and then slowly declining in April. A
rapid descent is then shown by the diagram coinciding with the partial establishment of
the hot weather conditions in the South by the middle of May.. Thereafter very little
fog is noted, although the absolute minimum is vot shown till October.
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The diagrams for the other districts show much the same sequence of fog occurrence,
the maximum however, occurring later as we go MNorth. Thus we see that in June when
fogs have practically ceased in the South, the maximum has not yet been reached around
Shantung. Although the absolute maximum occurs both in the Formosa Channel area
and the Yangtze area in April, the decline is a rapid one in the former while the latter has
a prolonged period of fog extending towards the end of June before any rapid decrease
takes place. The diagram shows the Chusan Archipelago and the estuary of the Yangtze
to be the foggiest part cf the coast, not only as to the absolute maxinrum but as to the
length of time a large percentage of foy is recorded.

With the complete establishment of the hot weather condition over the Coutinent
fog practically ceases to occur, except the purely local fogs, which occasionally ocgur
at individual stations in the summer, and which are usually caused by the ®ooling of the
ground by radiation, This class of fog occurs usually in the evening or early morning
honrs and is quickly dissipated by the warming up of the air after sunrise.

It might be assumed that in autamn when the NE monsoon sets in a second period of
foggy weather would result. - But this is not the case.” For while the change, commen®ng
in spring, from winter to summer conditions is a gradual process, that commencing in
autuiun to the opposite condition is comparatively abrupt. Moreover the extreme dryuness
of the air, as yet of a relatively high temperature, » hich now comes from the Coutinent,
does not favour the formation of fog, and in fact we see by the chart that it is at this time
of year—September and October—that the minimum occurs along the coast, perhaps slightly
earlier in the North than'in the South.

Towards the end of the year fog begins to increase again.  The air over the Continent
has now become much colder and any inrush towards the coast of relatively warm air, such
as happens when a depression forms inland, is liable to cause foz.

There is a slight secondary maximum in January and a dip in the corve in all districts
in Febrnary. This tends to show that areas of low pressure were more irequent over the
Continent in January than.in February, or that the anticyclonic condition was more marked
in the latter month." A rapid survey of the pressure conditions prevailing in these two
months indicates that this was the case. For although the central areas of anticyclones in
Northern Lurgpe are usually characterized by fog, the effeet in this respect. of the passage
eastwards over the coasts of N. China of such areas, appears to be small, But the ountflow
of air here comes from a vast coutinental area, the air accordingly being exceedingly dry,
while in N. Europe it passes to a great extent over sca areas, ,

To the navigator tlie practical importance of the results arrived at is this, that about
the beginning of the year whenever it 1s known that low pressure areas exist over China or
adjacent waters he may expeet to find more or less fog along the coast, its occurrence be-
coming ore and more fiequent and its character probably denser, until the period of the year
when the maximum of fog obtains, is reached on the different parts of the coast,

On the other hand when China is covered by high pressure areas he may be tolerably .

“sure, that he will not meet with fog along the coast, but he will, at times, find

a good deal of haze. TFor example, in February, 1903, during the period 8th to 17th

inclusive, anticyclonic conditions prevailed over China, and not a single station on the coast
recorded fog. The mean height of the barometer in Hongkony for the period named will

be a suflicient index nst6 | ressure conditions over China. It was 30.20 or 0.11 inch above
normal.  From' the 18th to 25th fogs were veneral over the S. coast of China, the Formosa -
Channel and the L. coast as far North as the Chusan Archipelago, corresponding to a period

of low pressure over S. China andsthe Eastern Sea. "The meun height of the barometer in

Hongkong for this period was 29.93 or 0.17 below the normal.
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The extent of coast over which fog prevailel at the same time is g
following table :—
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Table III '

iven 1n the

Mean Percentage of Daz/s in each Month when Foq prevailed on the same Day over various
Sections of the China Coast during the five Years 1901-1905, inclusive.

: South Coast, | South Coast, Formosa % Formosa
- South Coast Formosa  [FormosaChan-| o0 © 4t Chanuel, Yanktze
Month. and Ifor- Channel and | nel, Yangtze Yanotze | YangtzZe Estoary and
imosa Channel.; Yangtze Estuary and Estuary. | Estuary and | Shantung
. } Estuary, 11 Shantung. y . Shauntung.
i } |
January, ‘ 7 3 0 11 i 3 4
_I*ebrumy : 1 0 2 0 3
March, .ooeniinld 14 10 3 15 8 11
Aprily oo 17 13 4 41 | 13 15
May, ccoeininnind 1. 1 1 28 12 21
June, oo 1 1 1 9 6 19
July, coevieiiinnn. 0 | 0 0 -0 0 5
August, «oecveeed 0 ! 0 0 0 0 2
September, ...... 0 0 0 0 0 0
October, .........|. 0 0 0 0 0. 0
November, -...... 0 0 0 : 1 1 \ 1
December, ....... 2 0 { 0 | 1 0 ‘ 0

The figures dn not always quite agree with those given in Table IT because the stations
are in some instances too far asunder to show the lines of demarcation on the different
sections of the coast, and also because it freqnently happens that a station here and there
records no fog while others in the same district all record fog. Thas in dealing with the
areas over which fog existed on the same d: wy 1t has been assumed that if the orefxtev part
of the stations in a given arearecorded {ng, ov that the record was fairly well distributed

over the area the condition of that area was fy_'gv.
-\_ D L

It will be noticed that the percentage of days when fog prevailed along the whole of
the China coast on the same day is a smull one, the maximum, occurring in April, being
only four per cent. Between June and the following Felruary no cases occurred. l‘h
figures naturally increase us the extent of coast diminishes.

_ Fogs covering the most extensive areas of the coast on the same day were most frequent

in Aprll except over the arca from the Yangtze to Shantang and the Gulf of Pechili when
May shows the greatest percentage.  April is scen to bz a very bad month along the stratch
of coast com,maed by the Formosa blmnnel and mouth of the Yangtze, the pre\'alence of fog
on the same day being very frequent over the whole area. After Apml it seldom happens
that fog embraces the 3. coast and Formosa Channel areas at the same time, but they continue
till about the middle of June in the area comprise [ by the Formosa Channel and the Y angtze
districts, and they disappear still later in the section of the coast comprised by the estuary
of the Yangtze and the Shantung districts.  After the end of July there are “practically no

fogs covering extensive sectious of the cost on the same day. Itis in January that they
bevm to increase again.




