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The Rainfall of Hong Kong
(Second Edition)

General

In view of its geographical setting it is not surprising that
Hong Kong receives most of its rainfall when the winds in the lower layers
of the atmosphere are blowing from the south or east.

In the summer the 2tmosphere is nearlv always conditionally
unstable and much of the rain falls in the form of showers or thunderstorms
due to local convection, The highest rninfall occurs near the tops of the
large mountains, and there is a marked diurnal variation with a maximum in
the morning.

When Hong Kong lies within the circulation of a tropical cyclone
centred to the west or southwest of the Colony, showers are usually heavy
and frequent. It has been estimated that nearly a cunrter of the rainfall
of Hong Kong may be associated with tropical cyclones,

In winter there is normally an anticyclone over China and the
lower atmosphere is generally stable. At higher levels there is frequently
a subsiding westerly current which is very dry., Rainfall is reduced to
about a tenth of the summer average, Clouds tend to form in stratified
gsheets and precipitation usually occurs in the form of drizzle or light rain,
At this time of year slightly more rain falls in the east of the Colony and
there is practically no diurnal variation,

The Maximum Intensity of Rainfall

The most intense rainfall that occurs in Hong Kong is agsgociated
with thunderstorm clouds of great vertical extent, The rainfall associated
with typhoons, although freguently heavy and prolonged, never guite reaches
record intensities,

The highest instantaneous ratcs of rainfall recorded in each month
on the Jardi rainfall intensity recorder at King's Park, from the time it
was first established in June 1952 up to the end of 1963 are listed below:-

nmy/ hr in/br Date mm/ hr in/hr Date
Jan 94 3,70 51/56 || Jul 217 8.54 25/ 7/5%
Feb 176 5.35 7/2/ 59 L Aug 220 12,60 7/8/55
Yar 144 5.67 27/%/5% || Sep 307 12.09 30/9/58
Apr 151 5,95 8/4/54 E Oct 195 7.68 13/1¢/58
May 253 9.96 31/5/58 || Nov 106 4,17 10/11/5%
Jun = 242 9,53 12/6/59 i Dec 72 2,84 50/12/55

The highest rates of rainfall sustained for various lengths of
time at the Royal Observatory between 1884 and 1963 using hourly readings
weres-—

Maximum Rainfall Rate Date
Period mm, in. mm/ in/hr
1 Year 2060,7 119.72 0.3 0,01 1889
1 Month  1240.5 48,84 1.7 0,07 May 1889
24 Hours £97,0 27,44 29,0 1.14 29-§?/a/89
12 Hours 526,8 20,74 4%.,9 1.7% 19/7/26
8 Hours 430,5 16,95 71.6 2,82 19/7/ 26
z Hours 24%.8 9,60 81.3 5,20 30/ 5/89
1 Hour 100.7 Z.,96 100,7 %,96 19/7/26
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Some of these rates have been exceeded in different parts of the

Colony, The highest for which records are available are:-
Maximum Rainfall Rate Date Time Place
Period mm, in. m/ hr i/ hr
1 lonth 1586.5 62,42 2,1 0,08 lMay 1957 ---  Beacon Hill 4
24 Hours 717,53 28,21 29,9 1.18 21/22 May 1957 8 a.m, Beacon Hill A
: -8 a,m,
Z Hours 56,5 10,1 85,5 &,37 & May 1960 0600 Tai Lam Chung

~-0900

The Frequency of Occurrence of Heavy Rainfall

It is very difficult to interpret the record of an autographic rain-

gauge over a short interval in very heavy rainfall,

An analysis of the

Royal Observatory autographic raingauge records in the 14 year period 1947 -
1960 gave the following results:=-

Rainfall in the Period Specified Equalled or Exceeded

Number of
Occurrences | 7hr period] t+hr periodf lhr period}?2hr period|4hr period:S8hr period
in 14 years mm mn mm mm mm mm
1 39,6 52,2 95.1 125,9 146,2 184,7
2 34,6 52.0 91.5 125,8 145,7 173,7
3 33,3 50,5 85.0 114,0 138,0 171,0
4 30,9 50,0 84,6 111.2 120,2 170.9
5 28,9 49,8 68.8 102,2 125,2 164,1
10 27.3 43,9 87,9 81.3 106.7 122.2
20 3.7 7.3 50,9 69.8 82,9 101.9
30 21l.4 52, 46,73 60.5 75.6 92,0
40 20,3 20,2 43,4 54,3 65,7 85.1
50 19,6 28,1 40,5 50,3 62,7 80,7
60 18.9 27.0 8.1 27,1 60,3
80 17,7 24,4 23.1 41,3
100 16.3 27,2 30.3
150 15.0 20,4
200 17,6 18,0
250 12.5 16,2
200 11.8
400 10.4

The Variation of Rainfall from Year to Year

Table 1 shows the frequency of occurrence of months with rainfall

in specified ranges during 72 years,

The most noticeable feature is the

very large variability of rainfall in May and to a lesser extent in October.,
There is very little persistence and no well marked periodicities in the

monthly rainfall amounts although L. Starbuck showed that the wettest years
often start with subnormal rainfall in Januery and February.

Ta‘ble 1/‘0001-0



Rainf-11 Distritubion at Royal Olservatory 1884 - 1962
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Range Humber of Months in 72 years with rainfall in the Specified Range
Jrne Feb. | Mar. “'.Y.pr.‘i Moy | June | Jul. | \uge| Sep.| Octe | Hove | Dec. |
MMe MM e M e utiingy MiMe MMl e JUsHINY N @ Tl e NN e MM e M e Ml e
O ~29 | 9 31 -1 _~1.- - i IO TS T LA
5.0-9.8 1 81 6] 54 -l -4 - -0 -] -] 2] 8]0,
10.0 - 14.9 5 8 - - ~ - - - 5 5 | 10
15.0 - 19.9 7 2 4 - - - - - 1, 3] 441 9
20.0 - 24.9 5 2 2 - ~ ~ -1 - - 3 S 6 |
25.0 ~ 29.9 6 4 2 - - - -4 -1 YT 341 2]
30,0 - 34.9 31 4 2 1 1] - - - -1 .2 4 5
35.0 - 39.9 3 5 5 1 - - - - - 3 3 2
40,0 ~ 44.9 1 1 3 1 - - - 1 - 3 1 -
45.0 - 49,9 3 3 1 7 D) - - - 1 4 3 4
5040 - 59.9 5 3 4 6 1 1 - - - 4 3 =
60.0 - 6949 5 9o 9| 7 2 - - - 2 2 3 1
7040 - 7949 ol 1] 3| & 1 1 - - 1 4 2 2
80.0 - 89.9 1 5 4 3 - - - 1 1 4 - -
90.0 - 99.9 - 2 [ 6 2 2 - - - 3 2 1 -
100.0 - 119.9 | 2 | 4 6 | 8 3] 1 1] 2] ¢ 2] 2 ¢
12040 - 139.9 | = 2 3 4 3 4 1 2 3 2 6 1
140.0 - 159.9 - - 2 6 ¢ 1 2 6 4 6 5 1 -
160.0 - 179,9 | = - 1 5 5 2 4 2 4 3 1 -
180.0 - 199.9 - - 1 2 5 2 4 - 1 1 11 -]
200.0 - 249.9 | 1 2 1 71 12 4 6 6 4 4 1 -
250.0 - 299.9 | - - 2 4 5 8 7 9 | 12 1 - -
30040 - 349,9 | - - - 1 4 6 | 10 | 10 8 - - -
35040 — 399.9 | = - - 1 5 | 10 6 | 10 3 - - -
40040 - 449,9 | = - - 2 3 6 1 4 5 1 - -
450,0 - 499,9 | = - - - 3 5 9 4 5 2 - -
50040 ~ 599.9 | = - - = 4 9 8 8 5 - - -
60040 - 699,9 | - - -] - 2 7 5 4 - 1 - -
70,0-79.9 | -] -| -] - 1] 1| 4] ¢« 2] -1 -1_-
800.0 - 999.9 - - - - 2 3 - 1 - - -
> 1000 - - - - 1 - - - - - - -
Rgznr?izll LT |46.9 %'72.2 135,81 292.7 {40142 [371.47 | 370.8! 278.8 | 99.2 |43.1 124.9
. , .- - }
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Distribution of Rainfall in Hong Kong

In the post-war years the number of raingauges operated throughout
the Colony has steadily increased, In 1952 there were 27 raingauges in
operation and the number had increased to 94 by 1962, In order tc prepare
mean rainfall maps of the Colony 2 considerable number of missing records
had to be estimated ndwreliablos rerdings had to be investigated.

Two basic methods of estimation of missing records have been used,
If the records of a station were almost complete, missing records were
estimated directly from monthly rainfall maps or from the rainfall at
nearby stations during the missing period. The figures obtained from the
neighbouring stations were adjusted if the missing station was found at
other times to have significantly different rainfall, However, there is
an important group of monthly raingauges nround Plover Cove that have only
been operating for 3 years, Ten of the nearest and most reliable stations
were chosen as controls and the mean rainfall of these stations was
calculated both for the three year and for the eleven year period. The
ratios between these means was calculated for each month and the figures
from the group of monthly raingauges were then adjusted in the same ratios,
A similar procedure was applied to stations that had been operating for
four years.

The figures in Table II are either the actual or the estimated mean
rainfall in millimetres for the elcven years 1952-1962,  The number of
months on which the estimate is based are given in column 4. It is interesting
that the mean annual rainfall of all 9/ stations is 2271 mm, which is very
close to the mean figure from the Royal Observatory of ?205 mm, This shows
that on average the Royal Observatory is reasonably representative of the
rest of the Colony.

Inaccuracies in Rainfall Records

There are several possible causes of inaccuracies in the rainfall
readings in Hong Kong and the majority probably lead to an underestimate of
the true rainfall,

The terrain of Hong Kong is such that it is almost impossible to
find sites that are completely flat and free from the effects of sheltering.
Moreover in strong winds some of the rain can be deflected upwards by the
body of the raingauge itself, This effect is enhanced if the gauge is
mounted on a massive concrete pillar although the design of some of the
pillars is such as to allow some rain to splash off the pillar into the
raingauge, The primary consideration in the siting of the raingauges has
been to choose sites that would be convenient for the observers. The result
is that the majority of the gauges are at comparatively low levels near
centres of population and the network is probably not representative of
the reservoir catchments which include much higher ground,

There are various instrumental errors. Autographic raingauges
miss most of the rain that falls during the syphoning period, For example
some gauges take about 15 seconds to syphon and syphon every 5 mm of
rainfall, If rain were falling steadily at 100 mm per hour the loss
from such a gauge would amount to about 8%.  The containers of Snowden
type gauges will only hold about six inches of rain after which they
overflow., Many of the raingauges are only read once per day so that
there are occasions when some water is lost. The monthly raingauges -
in use in Hong Kong are fitted with ordinary domestic taps and although
these proved satisfactory during a trial period there may be a tendency
to drip after a few years.,

Some of the raingauges are installed at institutions where
there is a comparatively rapid change of personnel and there have been
unfortunate periods when certain raingauges have been neglected completely
or incorrect returns have been made.
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Another source of error arises because it is not always possible
to read gauges at exactly the same time and the more remote monthly
gauges cannot always be read on the first day of the month, particularly
on occasions of typhoons, or public holidays.,

Finally, there are errors introduced in the process of estimating
for missing data, These are probably the most serious of all,particularly
in the case of gauges that have only been operating for 3 or 4 years, If
one particularly heavy thunderstorm affects these stations and misses the
control stationgser vice versa, the difference is exaggerated in the process
of estimation, This may account for the high figures obtained for the
month of April by some of the raingauges arcund Plover Cove.,

In order to decide whether the eleven years chosen for the rainfall
maps are typical of a.longer period it is interesting to compare the mean
rainfall at the Royal Observatory for these 1l years with the mean rainfall
over a 70 year period.

Jan Feb Yar Apr May Jun Jul Aug Sep Oct Nov Dec Year
11 Year 25 65 62 125 292 440 296 1373 422 44 47 15 2205 mm

70 Year 32 47 72 136 293 401 372 371 279 99 43 25 2169 mm

These figures show that the eleven-year mean is quite close to the
long period mean except that the maps for July and October probably show
too little rainfall and the map for September too much,



Keg aoqey I89TY!

ogvy ot 26 6< 2Py | 648 | 99¢ | IOV | 962 | OST | ¢6 8% 63 11t 08S | 969202AY ‘Iooyog STPPTH IME Weg: 0%
y1g2 ]St Ly 1< gy |20z | <o0¢ | PIv | L8 | GPT | G9 |09 T3 201 GIT | 3S68ITAY uotT}e}g 9OTT0d HOY meL VYS! 63
68LT ¢l g% 22 | oLz |vez | 8Gz | v9g | 192 | €T | 2§ 29 61 La1 0s 08G9¢BAL WoT3B}g 90TT04 neyyn 3unsyy 82
ocer 1ot | vg | ey | ver 1AT¥ | 812 | v {00 | TL | ¥9 | 99 |12 2¢T | ST | LS92BOAY esanog ooy Loyre) £7dey L2
89z2 |61 6% 3% sLe |9ze | Pag | IS 2 | ovl | SS 89 23 S6 0¢T | 3588S80AY UoT}BYS 99T T8l 93
9232 g3 79 9z | 08¢ loge | 99¢ | Sov | 23¢ | 92T | 08 28 g 2el 02T | 659%.0bHW S TemgInotady Leg oumy I9ATTS ¥4
2812 |71 87 8¢ LTv |09 | 662 | 9gv | S82 | ¥ST | 04 89 g2 0sT 0SS | $99990AY suepJaesn OTuB}Og 72
66T (9T | OF 92 72¢ {08z | Tve | 08g | 208 | vT | ¥9 89 g3 98 OST | SLLOSBAL (Butpaoosy) Junyp wel TBL ¢
¥vge |Gt 7 v SI? 08¢ | 642 | 655 | SPv | 813 | 19 69 02 G2 06 258980 MY 3 T g ‘Tooyog Yo nTyg Buoy 33
0412 |91 47 g 798¢ | S0g | G9¢ | OTv | 6%% | €FT | 29 7 53 76 00T | SLLSSBAL Junyp wey TeL 2
azee |6l 7 L3 V8% | ¥eg | Lve | 2P | 0PE | SVI | 99 7 63 88 00% | V8LSTBAL ngy, Juwy SUTSE 03
621z |81 | 4F 93 gee |TIS | 9ve | oTv | 6V | 9ST | ¥9 VL g2 76 0%9 | 96LTLBAL Tes] ng ULy 61
Lvzs |6 ov e 9IF |4S¢ | L0S | 9ev | 2ge | S9T | 9 89 61 ¢l 0L 806820AN quip JIop SuTTUBd 81
86GT |61 gz | oz | 08z |93z | T2 | ¥1g |8ve | PIT | 99 99 9T 02T 00T | S28¥80bH (exequl moTegPuoT Ueng A
g6sT 0T | 0% 92 g1¢ |68e | 652 | 8Iv | 943 | VOT | 4% T8 | 41 0¢T 0ve | TPLTI0N IToATeseY YeBnadg Uoo MOy 91T
yove |9t 62 | ov oy | TTv | 01g | 91§ | 89¢ | 48T | 69 89 93 831 00§ | £54980AY 2°ON TTTH uooBeg ST
geba |8t (37 ri LTV | 80v | 60% | 9IG | v9% | OvI | 69 2L 93 16T 00S | 0S.SL0NY [*oN TTTH uooeeg 71
68z |41 L 8y Tev | 982 | 2¥S | 64V | 8ve | T1¢T | 49 | 04 92 paA N GS9 | LLLT90MM (Sutpaoosy) weq e8TIANS eI
8Lz | ST 87 (3% gy | o0v | LSE | TOS | ¥9% | S2T | 89 2l LZ 2eT 089 | 6LLTS0AY weq ooTLqnL 2T
381 |t 9¢ %3 0L | P22 | 182 | veg | 6¥g | ¥OT | 48 g 8T 0¢t 0.5 | 3599%0AY JTOAISSOY W] g Ood 11

(Butpaoosy)
L002 oI oy 1¢ Qov | z8g | L0g | 82s | LS3 | TITT | 19 LS 91 1543 092 | 8%93L0A% JITOAJDERY JI9NOT USapIaqy 0T
gtiz |[¢T | 8¥ 8¢ 6y |0V | ¥1S | eve | €93 | TIT | 29 89 8T 28T | 06% | 2V9SLOM Jroarssey Jodd usepieqy 6
g8g |01 6V | 8% | ¥ | 99% | 99¢ | 9ev | 162 |LTT | 65 | 95 |41 0T | 064 | TV990TAY JToAzesoy Sunyp Tey JUop 8
7913 |el 97 4% 81V | vov | v0g | 188 | 82 | ¥3T | 29 8S T2 TSl 08T | A29VeTAY weq ¥nJ wel TEL L

(BuTproo8Yy)
0ggz | 4T 28 L 25v | obv | ¥PS | 00F | S0% | IST | 49 LS 6T 19T 09% | 2V9TITAY Jroatesey ysemalg wej, TEL 9
09%z |6l g 8¥ GLV | LSV | 29¢ | L3P | g2e | OVT | 34 ¢9 23 %1 O1S | 2v9sITad JTOATSS9Y Wey TB] g
9602 |01 L7 6% 607 | 292 | 083 | 98¢ | g0 | ¥el | SS 19 13 L2T 9l T8980TAY| UOT3B}G JuT3eI8USn JUTOJ Y3-ION 14
TS¢T |8 13 | 43 eTg | 2SSz | €12 | L0Z | 032 | 96 87 56 2T 0¢1 04T | LSSLT2AY puersy ue[dep 4
91g2 |3t Ly 8¢ gy | oov | s1¢ | 94% | S 3T | 9§ 8§ 23 A 2t 2eLSTT qdodaty Suoy SUOH 4
S0z | ST Ly 472 GV | SLS | 963 | OFF | @B | SIT | 2 S9 g2 2T S0T | 269980AY Lxoyentesqp Teloy T

SUW | Wi | CwwW | Cww | ‘WAl | ‘Umg | UM | Sum | ‘WW | ‘W | ‘uww | Cum | ‘uw pesn 33
I | b3 Koy
woy | oo A0 ds S n un £ ads ” syquou . FLEUD
a N | 390 S y | 1ng e | S | ady | xep pmmxg‘qwh Jo oy |YUBTEH | *30U dey UOT3 8O0 @ ey

2961=¢S6T SuydA LT FHI WJd TIVANIVH NV




8802 | 42 8% 2 ¢8s | 1S | 692 | 99% |ave | 93T | v9 0L 61 7 03 wmbwmopmm 90T JJ0 £x1ysedo4q oy TYH TeT ! g9
g3 | ¥ 13 8y 6vv | 2.8 | Sgg | I¢S |64z | SIT | ¢S 29 23 Ly 0% 0242600 | 100Ydg JUBAUO( TTOUNAIeEy %9
oe8g | 7% 8. 25 0G| TP | ¥88 | 225 (00§ | LST | ST | 48 LS 9¢ 088T | SSLESTAY | uoTqe]g JIepey UILR) £,93B] €9
6ITZ | ¥T eP §87Z 08¢ | ©S% | 653 |28% |wSz | ST | ¥9 Ll ¢ AL 0S STL9SOAY | WMGEDTIILH PUBLS] SI833NOBU0L G 29
: PUBTEI nveT
88T | V2 9f ¢3 gvs | 8%z | 4Lz 048 | 9L | vOT | 1S 99 12 A7 0% mmmmmm>hw ‘3utpioy e113en TITH ¥Bd T8l 19
29T | 0z 749 23 I8¢ | Tve | 4Pz | 412 |8Se | LTT | 99 65 12 32 ST 1 9S8980DH | ueyg Sutg 09
1652 | 02 04 2% 206 | zov | Tae g8y |¢9¢ | ovT | 2 06 S G% 00T {¥7498Y1AY | S)00(] OONFB] 83
082 | 2 8V G2 8% | 19¢ | @6¢ | osv |o0Lv | gST | 64 08 ov 8V Pre ¥ L$8660AY ! ney og tel ‘e3pTy PIL; 8§
alse | ¢t 4 gv Qv | L9% | 8s% | 29v |oov | T2l | 29 2l %8 101 0821 | 2628200 .  gsodyng Lagsedoq usyg o T LS
S61g | 9L 8% LT ¢Iv | 08¢ | Sow | 8bv |SIv | 61T | &S L9 g3 Le G 99.LT.L6AL Lromoxg Buesy weyg ! 99
el B R B I o ol Bl ot et Bl B B B (el Bt e o A A B
g | 2 . 2 obz | ¢298v0MH oy Fuoy Jo LqrsasATul | g
1202 | ST 0% 82 I8¢ | 81 | V4g | 298 | S82 | S2T | 9B VS 24 .01 09T | 9VP9TLTAN 9sNOY YT UOSUTITO) @m@w wm
0281 | 91 G¢ 92 8ve | 968 | 99¢ | Y08 | 842 | SIT | %S 09 ¢z 001 0LT | SeB266AL UOT}BLG 99TTOd Ny gy O 29
9veT | 2L ¢e 682 89¢ | w83 | #62 | 98% |62 | 82T | 8% 65 LT 66 0g 9486790 AM UOT3BYG 90TT04 FUTT nMy By 18
76T | 11T 34 ai gev | 19% | €42 | 90z | gsz | 60T | 69 8v 03 20T 02l | OBSILTIAY | faTuelg ‘UosTII ‘W H W 0S
LS | v2 Z 8P SV | 98% | g | 208 | 292 | 0ST | 04 89 6d 01 0l 0288VTAY SUTH UOJIT UBYS UQ By M 6%
912 | 22 | G4 | gv | 0ki | Gl | OV | ¥6S | @83 | 931 |84 | T4 | 0% 88 0SVT | P¥Ir66DD | 8utg Suody | 8%
mmmw wm mw Mm mww wmm Nmm ee§ | 92v | 108 m@ mb ¥ 82 G2 | 668TO2AY ney Tey ‘Tooydg Juomy Weyg LY
8908 | o1 s av ¢ | 083 | 263 €83 | 621 | 98 s 02 0zl | 0§ 619203 9SNOYYITT UTOg Buoy3ey oF
%L | A 8 mm 0gs | Slg | 86% s | e | S mm 29 22 LT OIT | 9SLSLBAL asnoyysTy neyy sung Juey GP
2% 90¢ | ves | ¥S2 | 89% | vva | 96 99 19 0¢ L2T 1 082 | PL9S0AN osnoY3y3TT PUBTS] U9y A%
L96T | 11 LS LT Qav | VL% | 182 Jo2e | ¢ss | odl | 29 8y 61 ST © 00T | 96543TAM | Letueng ‘efeTon s,ueydes *3g 37
88¥z | L1 gv 99 IS7 | I88 | ve% | 0L¥ | viz | L% 79 P/ ve PIT | ¥8% | ¥¢8230AY o3eTTTA 3uoy IAeyg av
LT12 | ST s S viz | 23% | 9T% | 60v | Ivs | AIT | 09 al 8T B 14 P78L86AL PIOTIJILY 3uoy 3eyg v
812 | ST vy Ly get | 062 | 282 | v | 962 | 23T | 09 %9 83 T | ¢ 899¢0T AY 2301100 §,uosnp ov
S08T | 8 @m 64 m@m ¥Se | 683 | 60% | S92 | 83T | 89 A% g1 L2t 04T ! 88S69TAM IeTIndy; q oden 6%
1881 | ot LS 82 10z | 922 | Shg Bve | 892 | 041 | ¥9 LS 9L 81T PIL | 88S8SBAL | Ul TEOTEOTOIOOY gy nBy) Sunoyy 8%
oFST | 61 8% L3 Lig | VT | 6ve | 90x | VIg | OST | OF ¢S 129 8y 00% | 2v98gednt 0 Tl L5,
mem MM Wm wa 667 04 vam ¢ | a8s | Tis | 78 L 8 62 0% | 6$6840AM{ ‘Ug Tem3TnoTady Sury nmy B | 9g
Soez | 4L % ¢M mwm 085 | 9V w17 mmm 8¢1 | 68 2 g | 80T , G¢ 18488TAY UOT}EYg ©0TT04d Juny Teg Gg
peobll 0y v ‘:w 853 mwm 22 H§m mwa LS 29 95 | 248 m 0S GI88SOBH | "U3lS TBMI[NOTIZy yBog o138ty 129
3ar2 | 11 ot o mmz NMM mcu. w@._w wmu. vl w mm 3L 22 80l | 0% G98 590 M UOT3BYg TBMGINOTIZY OJ TB] 2%
gete | 11 & g 685 | 6.9 <ls | Svv | 004 9L | v 65 6T L3t ot 094780 MY UoT3e}g TeMIINOTIY UTICYG 2%
Sev | 98u | 962 |62v | 682 | SeT | ¥9 89 9 291 w 012 | SOL¥BOAY | UOT3BYG 9pUOSOTPRY NIBg €, 3uTy ¢
oEE Ld 7 . L '3 L) L] ) 3 » _ ] T Y . m M .
. ww T QEE WHE Uy it T ULz m e wut ’ wur Wwws “ P.H !
™ | 990 | MON | 390 98 v | Toe {unp [ Legy | ady | agy | qog | uep P | usten | c 1o d qaeyn Loy
_ | syquow wpg ToH | Joy dgy UOT3800 | 5o Toqumy
“ .HO .Q.Z., “ . .




1232 NOILVLS 76 D Ny#
$892 | 62 5 , 0% L0V Yo | 86 | V09 ¢ og8v | 29T g8 T 82 29 q86 | T$8832AY | Suneyg dunsyn PIT
2382 | 62 18% 39 23S ey | 00¢ | 08F | 28V | G4 ! 8 98 6S 29 095 | 988860AY 3 Buney eIt
7282 | 82 IS 6% 09% | 61S | 492 | LOS | €3G | 65T |66 L, 0% gy oV PGL68TAY tem wey al 21T
9s3e | $¥ | 48 T¢ JL9 [68S | T8G | 48G | 99§ | 691 | SOT | 18 Ge 4% GF | 8842STAY we] 28] T TTT
$e6e | 62 LS ov 69v |86V | ¥ee | T4S | ¥99 | T | 00T | 64 28 ce GOT | PALBLTA Suoy 38 01T
9682 | 92 69 95 T6¢ |BVF | 622 | 989 | 035 | TOs |88 8 0%. vS G8T | 9S8%VaM 0 wWg 3ed 60T
1882 | 92 vG rete GIv | LTS | 192 | 687 | 887 | TLe |98 .8 v 9¢ S0 | TI608TAY Ul NI suneyg 80T
8692 | 6% 19 2% Tov | pAY | 982 | ozv | 6% | Tog |18 84 oh 2% 0S0T | ST68ZLAY nTy M 38sy Sumeyg LOT
1692 | 1¢ oY ov 9v | [6S | 80¢ | 48% | 20¢ | 822 |18 G/, 9¢ 2% 00¢ | TS86S0AY op Tnyg 90T
1012 | 22 8¥ 81 900G |86% | S92 | AW | L3s | VT |08 0l 19 qe STT | 7982LTAY Tes], umy| Wweg q0T
0652 | 29 9% 0% Py | 94G | 462 | TIS | 992 | 018 | Sl 08 9% 1 Gg8 | 2¥8SSONT ugyg Wy nIg 0T
990¢ | g% 12 25 LY {16 | SLe | ¢T9 | Teg | I¥VL | 60T | ¥8 8¢ 28 09¢ | PYLTSIM ny wey TBj ¢oT
7992 | 1¢ LY 2g eIV | 147 | 03¢ | 86F | 2¥¥ | 208 | S¢ A% 62 i 098 | SIBTIVIAY T°oN 3mey uvyg 3usy 201
¥.88 | 63 qg oy vy |98% | 182 | 0SS | 61V | 418 |89 2% 1 2g OTPT | TOBOVIAY J°ON Ymey ueyg Suepm 01
foduesuLey ATYITON
89ve | T¢ 69 Ve 19V |08e | 92 | s9v | sby | TIST |48 28 )4 Ly 765 | 228260M {u0y Fs0ding Lxysedoq ney od TEY 08
7902 | 2T ¢V 22 642 1488 | 94¢ | 8L% | 669 | 8T | 49 L9 44 LY osv | sogsvenr| 9*duweg Lxysedoy Junyp wel TEL 84
G553 | A2 el 82 69F | g6e | osr | 46% | 8¥F | 29T |88 T8 157 LY Geb | 228960MY |u(y 380ding Lagsedoq ney ¢d TBL 82
686T | 6 Gi 4% 9%V | 262 | 0%¢ | 89% | SG3 | OTIT | 1S 15 6 87 0T 0918609 (BurpIodey) HTd AeUS Ll
9%z | 6T 28 62 9sg | 2ov | ¥4S | €8S | 292 | 9VT |08 Ll G2 Bi 06 £99eFTAY Tooyog §;3I8{ ‘38 9.
00%¢ | AT 2% 29 YIS |gob | 6T¢ | STv | 412 | O%T |19 04 02 Lv 80% | B7920TAY Tooyog ; §289STg TTOWAIG;| g/
P61 | 9T 187 LS 6%¢ | S0e | 082 | T8 | 282 | 9TT | S 9 ge L3 TIT | 6¥8VS6AL Tooyog OTPPh{ SuoT usng 7.
69%2 | 2% ¢S I¢ ToV |Sev | 29¢ | 96¥ | 88% | OVI | OF T9 0% 8¢ 0% 86.8%2AY 1sudyng Lagsedoq we], el ¢l
OTLZ | 9 37 88 B2k {9g2 | 02 | I8¢ | 0¥ | 26 8Y 94 61 9¥ 86 6T9060MH psadqnp £xgsexoy Suop deyg 24
sy BvYg WISL
9T6T | 2T | 4% 17 JIV {e2e | 982 | 492 | S0z | 80T | ¥¢ s | IT G 09 269801 ‘e8eTTcy uerssour) s AL *1g T
2802 | ¢z 25 G2 9% (982 | 1¢¢ | 86% | 263 | 06 i .8 0% 9g OFs4 | 9L99T6AL Tayg Suny ‘wleg eUEL(q 04
Y0LT | OT ¥ T2 69 | GVa | 892 | 088 | 8%z | 9IL | S 25 03 SV 0l %9526 AL uoT1BYG 90T[O0d ney) UTI ToH 89
TGg2 | 6T 29 9% 949¢ 1ege | 2bs | Pev | 8% | 68T | 94 29 6% LY 00T | B48SSTAY Tooyog By, SuT ‘oy AUy 89
982 | ¥ 84 25 66 |66s | 2b¢ | ¥TS | 020G | 8PT | GTT | 28 89 LT 0GAT | SSLTSTAY *q°'Y adle) §;938] L9
6732 | 02 8% qe 962 1¢9¢ | 832 | d3v | gv | wUT | < 67 qq 57 Sl S682S0NT wrerg Lrysedo g 3uny Tel 99
‘ww | ocumr | Cwmi | Cw | cuwm | tumr | Cumg | Cum | ‘wWW | Cuwn | CURd | ‘umd | Cuml pasu L%
Jeof | ooq | aoy | 300 | deg |Sny | mp | ump | Lgy | 1dy | agy | geg | uep mmpm@ 1yStey | *Joy dygy UOT3 8O0 prey) Loy
; uou
Jo "oy uo Jequiny]




F LT

Tmu 00

DHOM DHOH ML SNOILYAIS IIVANIYY 40

* }.‘-ﬂ.lv

anyYIsl

Wy

Rt

e LAVHD AT
EETIA
m.. d .w 4 = FJ 4 9 NEHD ?Mu_ b
r I ) _..
'STIMOLIHEIL MIN oY OSNOM SNOH o : oue
oop M ﬁ).:
; a4 |
w E !
i o o O3
| va : oue
cEn W R :
g 7
_ L 1
! B
_ i | 00
=5 S5 =
N ozzz— | o ﬁ\‘ e 3 3E,ET
i . :
m oRd
OgL =
I
"
i
&
m oo
ocs [
!
!
_ 4 ng@
0sE I
L !
Cibs ...r..l. ‘.. ..t ooe =
" pos R TR E
s s P Gos @
L Ghiers Aﬁ
ﬁ F: \-.....un\....“__.\__\\“mu...
M/JJ u_q_.a.\w M«\m. i
: ?.\.-1 & r.ﬂ.. i - e - -
0%6 N h \Wﬂugmw' 4 L\ ¢
ﬂ : ﬁw\; JUrRS TS Vs
; : o . ATt THEDD o5
Ao ;f : ) : i, e _.._._u.w I&
cov oEE BOE fosz oL o8 SRS !u*u.:u ORO ) P

B 0T

2 .onvn



o=l =11

TAVA MIYY k_,,m_,__n____‘..__f_._nl MHYaW




SHOLIHETL AMI3N

zasl — 254l

TIvANIvE  AYYITHEIS  mvEw

F3TIW

L] ] L ]

. unil-. .......“.!In.-“\ .”.... .h‘;
§ % R T
. N ) ,_Vn\n..?

”‘mﬁ.@m&m?




F e et

TIYAMIYH

20561 — ESEl

HOYVIA

MY 3N

e ..EE.”_.ﬂ..




f- ]

a6l - Zsal

MIVANIYE

IMOLIMMEL MAN ONY 9MOM SOMNOH

Mddy N3N

T e e gy

¥ ] z 1

wihgz 7

Sy




Ly

2961 — 2561

AIVANIYE .uf__{__}__ NY 3N
- 04l

LT

g

\\Nu!x o \v
N T
..:.. WLy = -

(Ca
.u v

R I},



_I
|
f,
L
z
<
(14
L
pad
-
]
=
<
1]
=




o8l -~ ZE8EI1

BRLERILEY Pﬂ.ﬂ

[RRCE




TIMEARNIYE

o5l — 2861

LSNoNY

MY




261 = EEEL

MIVANIYY 3G 1435 MY AM




AAvANIYE

SATIN

96| - ZRal

¥3g0120

i a

SFIHOLIYETL

¥ = ¥ £

MIN ONY SROY DNOH

e

L3N

ey

aavegen

f‘n......... Sfomes

2

Rer
‘i{ ¢

-
..1

N

I
Sl




A0,

e o i iy . et e, B s e e i A e A o

TERRITORIES

AMED MNEW

1982 — 1962

KONG
mearn  NOVEMBER rainFaLL

HOMNG

f
i
|
|
Ly, }
|
E
|




c86l - 56!

AIVANIYEH  YIglaD3g  MYIW



LW (O

N1 W
=[] et =17
AIVANIYH J{:ZZ{ N3 E)EEE
TILLE (R

w07

UL i

i ()

el O

-wnt (ORE
RLiatidy poary

TS|



