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SUMMARY

Based on weather observations made by voluntary observers aboard
ships during 1961-70, climatological information on wind, visibility, sea
and swell conditions over the Gulf of Tonkin west of Hainan Island is
presented. The sea area covered is bounded by latitudes 18.5°N and 20.0°N

and the coasts of Vietnam and Hainan Island.

The area is very much influenced by the monsoons. Strong winds
( > force 6) and higher waves ( > 2 metres) are most frequent in the winter

months.

The frequency of reduced visibility is highest in March.
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1. INTRODUCTION

There has been a significant increase in the activity taking place
in coastal waters in the past few years. This is the consequence of a
greater awareness of the vast resources that are available in the continental
shelves. In the South China Sea, oil has been discovered at several sites
while prospecting is taking place in other coastal areas (Lauriat, 1979).

Field surveys during the exploratory stage and the operation of
oil-drilling platforms during the production stage are both weather-dependent.
For example, delays of up to three months in the completion of seismic surveys
off the coast of southern China due to strong monsoon winds were reported
during the winter of 1979-80 (Liu, 1980). It is anticipated that in the next
few years, there will be an increased demand for the provision of meteorological
services to support these activities.

This note is intended to provide climatological information on wind,
visibility, sea and swell in the Gulf of Tonkin west of Hainan Island.



2. PROCEDURE

(a) Source of data

Weather observations made by voluntary observers aboard ships are
recorded in logbooks. They are later punched onto cards by various national
meteorological services and despatched to the '"responsible members' of the
Marine Climatological Summaries Scheme (WMO, 1977). Hong Kong is the
respon51b1e member for the South Chlna Sea area bounded by longitudes 100°E
and 120°E and by latitudes 0° and 25°N. All cards received are transferred
onto magnetic tapes. These form the basic data set for the preparation of
marine climatological summaries.

Information on wind, visibility, sea and swell was extracted from
the basic data set for this study. Since there were less data prior to 1961,
the ten-year period 1961- 70 was chosen and observations made within the area
bounded by latitudes 18. 5°N and 20.0°N and between the coasts of Vietnam and
Hainan Island were analysed. Figure 1 shows the area under study.

(b) Analysis of data

Monthly and annual tables of wind observations classified according
to wind direction and wind force in the Beaufort scale were computed and are
given in Tables 1 - 13.

Observers aboard ships report sea and swell separately whenever it
is possible to make a distinction between the two. 'Sea' refers to waves
raised by the wind blowing at the point of observation. Its direction is
the same as that of the wind so that it is not given in the International
Maritime Meteorological Punch Card (IMMPC) code. Only heights are observed
and recorded. '"Swell!" refers to a wave system observed at a point remote
from the winds which produced the waves or observed when the winds which
generated the waves have died down. Both heights and periods of swell are
observed and recorded.

There are several ways of presenting statistical information on the
state of the sea. One way is to analyse the '"sea" and '"swell" separately.
Another procedure is to select the group of '"sea" or "swell' with the greater
height (or greater period when the heights are equal). The latter procedure
was, for example, adopted by Hogben and Lumb (1967). However, this involves
discarding part of the available information so the first procedure was adopted
for the present study.

An analysis of the ''sea', that is, locally wind-driven waves, gives
the frequency distribution of waves in different height intervals (Table 14).
For swells, frequency tables were prepared for different swell directions
(Tables 15 - 28). The monthly frequency distribution of swells in different
height intervals is given in each of these tables.

Visibility reports made by marine observers follow a WMO code which
is given in Table 29. A table giving monthly frequency distribution of
different visibility ranges was prepared (Table 30).



3. DISCUSSIONS

(a) Wind

The sea area examined in this report is situated on the southeastern
edge of the Asian continent. It is therefore affected by the monsoons.
Table 1 shows that there is a modal peak in the 020° - 040° direction sector
which is related to the winter monsoon. Another modal peak occurs in the
140° - 160° sector. This peak is related to the summer monsoon. Frequency of
winds in this sector is comparable to but slightly lower than that in the
020° - 040° sector.

Data for individual months are presented in Tables 2 - 13. The modal
wind direction in the months of September to February is from the 020° -~ 040°
sector. March and Aprll are transition months when winds from the modal
directions: 020° - 040° and 140° - 160° are more or less equally frequent.

The modal wind direction durlng the summer months of May to August gradually
veers from the 140° - 160° sector to the 200° - 220° sector.

The modal wind speed for most months is force 4. Winds tend to be
weaker during the transition months when the modal wind direction changes.
The modal wind speed for the months March to April and August to September is
between force 3 and 4. Because of the arrival of surges of the winter monsoon,
the percentages of wind reports of force 6 or above are several times higher in
winter than in summer. The following figures bear this out.

Month Jan | Feb | Mar | Apr | May | Jun | Jul | Aug | Sep | Oct { Nov | Dec

% of reports

> force 6 20 12} 12} 5 5 6 5 4 8 121 15| 16

(b) Sea and swell

Table 14 shows that higher waves occur during the winter months. The
percentages of wave reports of 2 metres or more in each month are as follows:

Month Jan | Feb | Mar { Apr | May | Jun | Jul | Aug | Sep | Oct | Nov | Dec

% of reports
>2 metres

11| 12| 8 3 2 1 1 2 6 7 9 15

The peak frequency of 15% occurs in December. There is no secondary peak in
summer associated with the summer monsoon.

Tables 15 - 28 show that the monsoons have significant influence on
the directions of swells observed at different times of the year. The modal
swell directions for each month are as follows:



Month Jan| Feb | Mar | Apr | May | Jun | Jul | Aug | Sep | Oct | Nov | Dec

direction [ 020} 020} 110 | 050} 140 | 110 | 140 | 170 { 140 | 020 { 050 | 050

sector -040 |-040 |-130 {-070 |~160 {-130 |-160 |-190 |-160 }-040 |-070 |-070
(050 {(110 (020
| -070)}-130) -040)

4

The sectors enclosed in brackets are secondary peaks in the distribution.
The preferred swell direction in the winter months of October to February is
from the northeast while that in the summer months of May to August is from
south or southeast. March, April and September are transition months.

The percentage of swell reports exceeding or equal to 2 metres each
month is as follows:

Month Jan | Feb | Mar | Apr | May | Jun | Jul | Aug | Sep | Oct | Nov | Dec

% of reports
> 2 metres

40 ) 281 8 101 4 3 1 2 10| 16} 18| 23

The highest swells occur in winter with a peak in January. There is no peak
associated with the summer monsoon.

(¢) Visibility

Table 29 gives the WMO code used when visibility is reported at sea.
Table 30 shows the monthly distribution of visibilities in different ranges.
The months of February to April have the highest frequencies of reduced
visibility., The percentage of visibility reports less than 2 km or 10 km each
month is as follows:

T T .
Month t Jan , Feb | Mar | Apr , Jun ! Jul | Aug | Sep - Oct | Nov | Dec

=
o
«

% of reports | 5 ¢ 9 315.3)3.4 <0.1|<0.1]<0.1]0.2! 0.50<0.1]0.2|0.4
< 2 km

F of TePorts | g 0| 16.724.0 {13.7 [ 0.6 ] 0.6 [ 0.2 0.8 ] 2.2 ] 0.7 3.1 | 6.2
< 10 km

This pattern is similar to those of the coastal waters of Guangdong (Hung 1951
and Lam 1979, 1980) but with one difference. The peak frequency of poor
visibility ( < 2 km) occurs in March rather than in April which is the peak
month for coastal waters of Guangdong. The phenomenon of earlier occurrence
of fog and mist in the western part of the South China coast compared with
coastal waters to the east has been described by several authors (e.g. Dalian
Marine Transport Institute 1975). It arises as a result of the gradual
northward advance of warm moist airstreams towards the south China coast as
the winter monsoon subsides.



4, CONCLUSIONS

Data on the climatological conditions in the Gulf of Tonkin have
been presented and discussed. It is shown that this area is very much
influenced by the monsoons.

The winter monsoon is dominant from September to February while
the summer monsoon prevails from May to August. March and April are the
spring transition months when winds are relatively weaker. Winds are also
weaker in August and September during the autumn transition.

The seasonal variation of sea waves follows closely that of winds.
The highest frequency of waves > 2 metres occurs in December. Swell conditions
are also closely related to the prevailing winds.

Visibility conditions are worst in March, one month earlier than in
the coastal waters of Guangdong. This is consistent with the observations of
other authors.



Dalian Marine Transport
Institute

Hogben, N., and F.E. Lumb

Hung, K.R.

Lam, Chiu Ying

Lam, Chiu Ying

Lauriat, G.

Liu, Mei Yun

World Meteoroloegical
Organisation

REFERENCES

1975

1967

1951

1979

1980

1979

1980

1977

Haiyang Qixiang (Meteorology for
Mariners). Renmin Jiaotong

Chubanshe (People Transport Press).
In Chinese.

"Ocean Wave Statistics'", H.M.S.0.,
London.

Fogs at Waglan Island and their
relationship to fogs in Hong Kong
harbour, Royal Observatory, Tech.
Note No. 3.

Wind, visibility, sea and swell
over coastal waters of eastern
Guangdong (Kwangtung), Royal

Observatory Climat. Note No. 4.

Wind, visibility, sea and swell
over coastal waters of western
Guangdong (Kwangtung). Royal

Observatory Climat. Note No. 5.

Another coming conflict of
comrades ahead. Far Eastern
Economic Review, 106, No. 40,
pp. 58 - 59.

Surveys begin again in South
China Sea. Petroleum News, 10,
No. 11, pp. 30 - 31.

Guide to marine meteorological
services. WMO - No. 471.



L296%

n69

06672

LSG9

n20el

2656

S6Llw

9921

9865

$80 J40°ON

SLpl  0¢%6
0 0

0 0

0 0

0 0

e 0
91 0
865 01
i o=t
16¢ 922
291 2ee
2lg ive
£6 99
ne=-2¢

SHINOW 11V - SASSVTID NOIIDAYIA ANV QAddS INIAYAIIIA NI SNOIIVAYASIO QNIM JO ADNIANOAYI

398

6%

602

ele

Sye

g9

Ihs

B

0¢e

69

298¢

6114

£1s5

whol

Ind

3%

£01

($-62 82-92 G2-¢2 22-0¢

gvey 2209
0 0

0 0

0 0

0 0

n <

) 6
661 Sst
664 0ecl
£G6.L1 992¢
6001 1G¢T
191 0L
vl £el

61-L1 9T-%1 £1-T1
$334930 30 SN3L NI NOILI3¥IA

609¢

86

PATN

626

6L

S9rn

£11

Ld2e  ecas
0 0

0 0

0 0

1 0

4 e
01 651
6" LLS
L61 £56
nS9 Ihst
VAWE 9edl
9% L0S
il G271
01-80 L0-50

99¢ L

£ 9

0S¢

S60T1

62Sst

60g2

Sl

655

601

70-20

£85¢

£9

g8le

998§

1911

£69

81

£¢l

[0-G¢ 379VIY¥VA WIVD

98§

98

1 414dVIL

5

S90 40 "ON

2l

|9

01

33404



129¢

4]

S6t

198
g6n
cgl
0L
81l

S€40 J0°ON

911 8¢ a1 71 2h 29 9gl
0 0 0 0 0 0 0
0 U 0 0 0 0 0
0 0 0 0 0 0 0
g 0 g g 0 ¢ g
0 v 0 0 0 0 0
0 0 0 0 0 0 T
3 c v 0 0 ¥ 61
6 0 0 U 0 £ 82
cs 9 % 0 ¢ Le 0L
LS L % 2 ¢l L2 91
6 [ 9 3 L1 61 91
9 ot £ 6 6 9 9

ns-2€ 1§-62 82-92 S2-f2 22-02 61~-L) 9I1-h1 g1-11 01-80 20-50 ¥0-20 10-G% 3INGVIAVA WIVJ
§33¥930 40 SN3L NI NOTLD3d¥[Q

AYVANVE - SASSVID NOIIOAYIA ANV ddAdS INAYAAIIQ NI SNOILVAJASHO ANIM 40 AONINOIIA

gL

1T

0¢

Le

98

33

£

nl

294

Gl

1L

2l

S8

92

L1

6L

oné

12

L0¢

1£1

Le

91

2s

601

1o

26

le

g1

81

Sg0 40 'ON
21
11

ol

0

33404



Lene

N

1¢

962

8%}

Ite

ngs

£9¢2

£9

Gl

$€0 d40°ON

go01 9%
0 0
0 0
0 0
0 0
0 0
0 0
9 0
L 0
L2 l
ay L1
1 91
S 1
ng-2g

A9vNy¥Edd - SASSYTID NOIIOAYIA ANV ddddS INAYIJATIA NI SNOILVA¥ISEO ANIM 40 AONANLAY A

e

N

N

21

N

N

e

N

N

I$=-62 82-92 G2-£2 22-0¢

ey

N

N

i1

st

[

6T-L1

LSl

N

N

01

gc

9s

9

£1

Q1-% 1

8el

N

N

29

Y

61

¢1~11 01-90 L0-S0 n0-20
$33¥93C 40 SN3L NI NOILDJ34Id

AN

N

e

2¢

IFAY

N

0S

L0

LS1

g1i

ce

688

N

61

2l

061

g2¢

gri

19

9S+

N

SS

78

0Ll

g0t

L2

10-6¢ 379VIYVA WIVI

N

N

N

¢ 319vl

Sl

Sl

S80 40 "ON

et

11

G!

32404



Lo6¢a

2L

gse

2L

£G8

SLL

2t

g1l

1 %4

§40 d40°0oN

L8

lg

11

he-2¢ (g-62 g82-92 &2-¢2 22-0¢

gh Ly ne 0%
0 0 v 0
0 0 0 0
0 0 0 0
0 U 0 0
0 0 0 0
0 0 0 0
I 0 0 ]
é 2 0 L
1 0 # 01
¢l vl ) g1
61 91 21 6
6 S 2 2

HOWVW - SASSVIO NOILOAYIA ANV (dIdS INIYFAAIA NI SNOILVA¥ASEO ANIM JO AONINOIYI

081

g2

272

ey

€S

6¢

61=-L1 91=-n1l

i LS

2¢

66

601

£871

Gl

se

08¢

81

2%

[S/A¢

il1

gh

gi=-11 01-80
S$33¥33Q 40 SH3L NI NOTLI3¥1C

6L2

7]

S1

S9

001

7S

0¢

681

il

13

19

sl

wel

86

vl

¢1g

A

LS

18

191

921

19

6nc

71

e

9L

09

2¢

se

0 ¢ §d0 40 "ON

10

£< 0

L0-S0 70-20 10-Sg 3TEYIYVA WI¥YI 304

VARCHL AP



¢60¢

e

621
S6%
026
2L
21s
LS1
e

$g0 40°ON

g6

St

62

8¢

¢l

ng-2¢ T¢€-62 82-92 G2-¢2 22-0¢

St th 2¢ 0L
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 V]
0 0 0 0
0 0 0 0
0 0 1 0
by Z i 0
6 Z [ 8
91 £l 71 1
gl s¢e 6 el
7 1 £ 9t

TI¥dV - SASSVIO NOILDIJIA ANV QdIdS INAYIJATA NI SNOILVAYISHO ANIM

w61

Of

A

S¢

R

i1

61=-L1T 9T-#1 ¢1=-11 01-80 L0-G0
§33¥930 40 SN3IL NI NOILI3YIA

le

601

691

¢l

0&

91

¢le

76

06

eL

Gl

L2

59

0ti

0L

e

908

2t

ce

LS

L91

191

69

L1

9.§ ene 0 8 sg90 40 "ON

0 0 0 cl
0 0 0 11
0 0 0 01
0 0 0 6
1 0 0 g
1 2 0 L
ch ¢l 0 9
601 Se 0 5
s0c 8071 0 b
el 71l 0 ¢
%9 8¢ 0 )
Le 2t 0 1

e 0

#0-20 10-6¢ 38VLIHYVA WIV] 33d04

JO AONANOIYA °¢ FTAVE

11



760 85 9t 12 g6l £8¢ 968 22st  [0¢ 8l 191 et L6 0 §e Sg0 40 "ON

) 0 0 0 0 0 0 0 0 0 0 0 0 0 21
0 0 0 0 0 0 0 0 0 0 0 0 0 ) 11
0 0 0 ) 0 0 0 0 0 0 0 0 0 0 01
0 0 0 0 0 0 0 0 0 0 0 0 0 0 6
2 v v 0 0 0 0 0 0 0 0 2 0 0 8
i 2 0 0 0 0 0 g 0 0 0 n S 0 L
gg1l f 0 0 9 6 2t 86 T g g g L 0 9
918 9 f g 81 SL 181 nEh  Gh 21 01 02 g 0 S
gLt i = 12 2L 191 St w69 L21 LS oy g5 ne 0 t ~
958 22 22 g1 9 98 6G1 222 98 65 09 s¢ 92 0 €
19¢ L 8 22 LS L2 65 £9 6¢ 9¢ 1% 12 22 0 2
9L g L L 7 S 071 8 6 21 T S S 0 T
ge ce 0

SE0 40°ON #§€-2%£ 15-62 82-92 G2=-£2 22-02 61-21 91-1 £1=-11 01=-80 LO0~S50 #0=-20 10-S¢ 31GVIZVA WIVI 33¥04
§33¥930 40 SNIL NI NOILI3MIC

AVW - SASSYTD NOILOAYIA ANV (AddS INIYIJJIIA NI SNOILVAYISEO ANIM A0 AONANDI¥A ~9 IATIVL



9.2h

0¢

£6e

£19

goni

notll

¢gh

g1l

S9

sd0 40°ON

581 181
0 0
0 0
0 0
0 0
0 0
9 0
01 0
L2 il
29 2s
2sS 9.
g2 6%
S £
ng-ee

60¢c

2e

19

69

nh

L2g

LY

ST1

B6

£S

o1

L19

g1

801

gad

SLi

8

lg-62 82-92 G2-¢2 22-0¢

orolt

6%

612

61y

£9¢

|

Lol

el

70g

Sty

t6l

L2

£9¢2

i

¢0l

£9

61

i1

69

11

ne

g1

St

Gl

2l

01

L9

nl

§l

el

el

0¢

Se

133

e

V) 59 §80 40 "ON

0 21

13

S9 0

61-21 91-#T gl=11 01-90 20-50 #0-20 T0-Sg& 3INGYIHVA WIVD 33404

$334530 40 SN3L NI NOILI3¥IA

INAL - SASSVID NOILDAYIA ANV qIAdS INAITLAIA NI SNOIIVAYESEO ANIM 40 ADNINDIUA

VARCH L LAY



Sonvg

0

01

6G1

908

Lis L

921

bre

66

8L

$d0 40°ON

16

0

0

L1

1 g

2e

ne-2e¢ 1¢£-62 82-92 §2-¢¢

L

0

0

¢l

Le

W1

99

61

61

]l

99¢2

0

01

33

cll

L1

&e

£l

969

0

£h

Shi

hog

I

91

g2-0¢

6L6 0LL LLl 66 9¢ 09 9¢g 0 8L sS40 40 “ON

0 0 0 0 0 0 0 0 2l
0 0N 0N 0 0 V) N 0 11
0 0 0 0 0 0 0 0 01
0 v 0 U U 0 v 0 6
0 U 0 0 0 N 0 0 8
v t 0 0 0 0 0 0 L
65 ¢ 1 ] 0 g 0 0 9
622 761 g1 0 0 0 T 0 S

Ry
2sh  6%¢  G9 L2 L 91 01 0 1 -
191 LLd Th 82 21 81 22 0 ¢
el £q Zh e 0T g1 ST 0 c
é 6 01 0t L S g 0 !

B 0

61=-L1 91=-t1 £1-T11 01-90 L0-50 »0=-20 10-Gf 3ITGVIYVA WIVI 32404
§334930 40 SNIL NI NQOILJI3¥IQ

AINL = SASSVIO NOILDJYIA ANV @FAJS INAYAIAIA NI SNOILVAJIASEO QNIM A0 AONANDIYA °8 A14VI



9hhe

£l

811

Neth

ggll

986

184

701

09

S0 40°ON

°e

en

6%

{ gL1

11

w9

65

0%

|

g1 681

c? 801

69 661

0L LT1

08 5%

he-2¢ 1¢-62 82-92 52-%¢

1snonv

SASSVTID NOILOHYIA

80¢ ant 92% cse #el 991 611 2eT Y 09 s80 40 ON

0 0 0 0 v 0 0 0 0 2l
0 0 0 0 v v 0 0 0 11
0 0 Q 0 0 0 0 0 0 01
0 0 0 v 0 0 0 0 0 6
0 4 v O v i 0 0 0 8
t 0 0 1 e l 0 0 0 L
nh L 11 I 4 A L l 0 9
2Ll 1L [%Z 91 & t1 el S 0 S
5
9?2 £91 6ST 06 9¢ LY 4 2¢ 0 t -
g9l g1 il Té6 Ly ob Ig 6h 0 ¢
£n 19 29 £h 82 2¢ g2 S¢ 0 2
£l L 21 0T 9 gl S 8 0 1
09 0

22-02 61=41 91-HT g1=-11 0T~90 L0-50 #0-20 T0-S& 3INGVIY¥VA WIVI 32304
§33¥930 40 SN3L NI NOILOINIC

ANV @33dS INIYIAIIQ NI SNOILVAYASEO ANIM J0 AONANDIAYL 6 ITAVL



98¢ ¢ gce 961 96 £171 081 961 LeZ 612 62 £8s £66 16g 0 80T SE0 40 'ON

0 0 0 0 0 v 0 0 0 0 0 0 0 0 21
0 0 0 0 0 ) 0 0 0 0 0 0 0 0 11
0 0 0 0 0 v 0 0 0 0 0 0 0 0 01
i 0 0 0 0 ) 0 0 0 b 0 0 0 0 6
01 0 0 0 e v 0 0 0 0 é K 4 0 B
08 1 0 ] 0 1 0 0 0 0 91 ot 61 0 L
¢el 01 ! 1 v v S 0 0 4 29 g9 LS 0 9
Go¢ 01 S c 5 0 v 61 e 61 001 96 e 0 S
BGL 9% 1123 0c ge ne e LS 9s ¢8 R 191 69 0 4 ~
656 1A 1s 137 43 69 SL 98 SS S6 621 161 vol 0 13
S0L 5S 25 33 2% 09 gn 66 S8 SL 96 £9 6 0 e
Lie 0¢ g1 [ 8 91 e 91 1e 61 0% g1 82 0 1
801 801 0

S80 40°ON #&£-2¢ 1£-62 92=-92 G2-£2 22-0¢2 61-L1 9T-91 £1-T] 01=-B0 L0-S0 #0-20 10-Sg¢ 3ITEVIYVA WIVI 33304
§33¥930 40 SN3L NI NQIL1J3¥ICQ

JIGWALJAS - SASSVTID NOILOAYIA ANV (IddS INIYFJIATA NI SNOIIVAYASEO ANIM A0 AONANDA¥L °OT IT1GVL



069¢ 16 Lh 8 ie 59 L3 S92 66¢ 992 e 9611  S9% 0 25 S40 40 "ON

0 0 0 0 0 0 0 0 0 0 0 0 0 0 21
) 0 0 0 0 0 0 0 0 0 0 0 0 0 11
0 0 0 0 0 0 0 0 0 0 0 0 0 0 01
0 0 0 0 0 0 0 0 0 0 0 0 0 0 6
¢ ) 0 0 0 0 0 0 0 0 1 2 0 0 8
N 2 0 0 0 0 0 0 0 0 ¢c St t 0 L
$LE £ i 0 0 0 0 0t ] L LS 2Ll 6% 0 9
nelil L1 1y 0 0 13 0e 6h 2e 665 861 082 dlL 0 S
S911 ¥ gl 1 2 L 2e S6 26 2ol 7s2  9S¢ 8L} 0 4 =
"1 81 8 9 11 62 S¢ SL 26 19 g1 92 goT 0 ¢
LLS %2 g1 21 21 L1 92 82 ne 92 29 99 LS 0 2
801 2 g 9 9 6 22 g 11 11 A 6 L 0 I
2s 2s 0

SG0 40°0ON 1pg-2% T€-62 82-92 S2-§2 22-02 61-L1 9T1-H1 €£I1-11 0T-80 L0-S0 10-20 10-6&£ 3IAVIYVA WIVI 3IJH0d
$33¥930 30 SN31 NT NOILJ3¥IQ

4A40IO0 - SASSVID NOILOAYIA ANV qdddS INIYAIIA NI SNOILVAYISHO ANIM 40 AONANOAIA 11 d1dvl



688¢2

0

0

he

L01

T1¢

Leh

998

he9

Sce

L9

ne

S80 30°ON

19

0

01

A

g

1s

9¢

11

ng-2¢ 1¢-62 @2-92 &2-¢2 22-04

1 €S

0

0

Gl
ge

¢l

33

0

0

01

1

L1

0

0

Le

0

0

LS 98 sl 9¢2 6L9 7701 Ghe 0 e S80 40 'ON

0 0 0 0 0 0 0 0 2l
0 0 0 0 0 0 0 0 11
0 0 0 0 0 0 0 0 01
0 0 0 0 0 4 0 0 6
0 0 0 0 g LA 4 0 8
0 0 0 0 1% 09 S 0 L
0 0 t 61 g6 6S1T Le 0 S
0 t 61 153 sel 2alce oL 0 S
=2

6 1 hS 9L L61 9t ¢ Bil 0 b
w1 Ih Le 29 £eT 2Ll LL 0 3
21 g1 62 9¢ 59 SL LY 0 e
4 L =4 2l S 8 6 0 I

he 0

61-L1 91-HT $1-11 01=-80 L0=-G0 H0-20 T0-G¢ 37GVIYVA WI¥I 33d04
$334930 40 SN31 NI NOILI3YIA

AAGWAAON - SASSYTO NOLLOAYIA @W q3AdS INIJITAIIA NI SNOILVAYASHO GNIM 4O AONINOIYA °ZT dT4VL



2Ies

(o)

2¢
gg 1
0LS
66S
056
161
2¢s§
i
92

SH0 40°ON

0e

81

£e

ah

61

ng-2¢ 1%-62 82-92 62-~¢2 22-0¢

| eh

[

el

£l

JAGWIOAd - SASSYVID NOIIDIYIA ANV qdddS INIIIIJIQ NI SNOILVAYASEO ANIM 40 AONANDAI A

12

i1l

L1

0n

91

21

611

Lg

ih

ad

1

61-L1

w12

[

8L

ne

62

21

91-tT £1-11 01-80 L0-50
§33¥930 30 SN3IL NI NQOILIIVIC

L1l

661

0¢

95

29

£e

98 L

ot

9¢

98

861

L2e

L6

89

§911

L1

e

ote

182

128

691

89

Lhh

w1

S9

9¢

ol

001

|§1

0 9 sg0 40 "ON
0 21

0 1T

19

52 0

70=-20 10-S& 3INGVIUVA WIV] 33403

g1 319Vl



¢1s1¢

12

Igg

866G

73011

nesel

aviol

otr.Le

el
801
6L¢
001
082l

330

cgee

en

L91

098

AR

AQON

L2822

22

781

LG0T

461

130

STVAYAINI IHOIFH INIA¥AJIIIA NI SIYOdAd FAVM 40 AONINOAII

thowe

el

R

2665

8691

d3$

hese

61

929

9cgl

9Ny

soLe

L1

626

LS

ane

2eng

St

g021

11ee

NAT

50S¢

59

heel

g01¢

AVI

6s¢?

69

02¢L

ihsl

1dv

§0s2 0sod

0 0

0 0

0 0

0 0

1 0

0 0

i 0
°g vy
S¢et 861
898 668
genl 116
dV W 834
%1 ITdVL

L22¢2

6S

2Ll

916

SnoTl

NVl

viot

JYOW ¥0 0T
$°6 - 6
$*g - 8
S°L - L
§°9 - 9
§°¢ - §
St -
S*¢ - ¢
§*2 - ¢
S°Tl - 1
g°0 ~ 0
S3Y13NW

20



i1

65¢01

6h

S9¢

LT0T

99nt

66w

Iviol

91

gz g

11

Ll

20l

g6t

6he

J34

2l

61L

0

82

6

g1

n0ge

AON

01

0¢01

61

9l

gl

2é6g

120

869

0

21

16

gLl

Tin

d3s

0T

026

LA¢

£62

809

anyv

1T

908

12n

LA A2

ane

el

706

£2

LA

g0t

NS

¢t

08L

e

6G¢

c6¢%

AV

|

L0001

88

89¢

£&ns

1dY

L1

96l

1S

6LE

9G8%

YUYW

SNOILOTAIA TIV - STIVAYAINI IHOIJH INAYAJ4IQ NI SLIOddd TTIMS 40 XONINOII L

61

hee

gh

681

cege

£ec

834

6T 419Vl

0T WIv3 113mMS

LSOT wviolL
0 3Y¥0W ¥O
0 s°6 -
0 c*g9 -
0 gL -
2 S°9 -
g $°s -
62 Sy -
7S1 S*¢g -
0ge g*2 -
92t g*1 -
¢1e Gg°0 -
NV [ S3YL13NW

01

0

21



966 65 011 £9 8s Le e It B G99 £1 35 0L viol

n 0 0 0 0 0 0 0 0 0 0 0 0 340W ¥0 01
0 0 0 0 0 0 0 0 0 0 0 0 0 $°6 - 6
n 0 0 0 0 0 0 0 0 0 0 0 0 s*'g - ¢
0 0 0 0 0 0 0 0 0 0 0 0 0 c*L - L
0 (] (] (] (] 0 0 (] (] 0] 0 0 0 $*Gg - 9
0 0 0 0 0 0 0 0 0 0 0 0 0 G°S - ¢
9 é 0 0 0 0 0 0 0 0 0 0 1 S°h =~
6bg S 9 0T 9 0 0 0 2 0 0 1 9 S*¢ - ¢
il 1 L 91 S1 0 0 0 9 e c he 61 §°¢ - ¢
g2 Gt nS 8¢e L 8 0 z 11 gl 9 1 2g c°1 - 1

9L1 91 &Y 6 0g 61 4 g 6 gl S 8 6 S°0 - 0

Iviol J3a AON 130 d38 any nr NN AVIW 1dv VK 834 NV L S3YL3N

o010 - 006¢ NOILOF¥IA - STVA¥ANI IHOIFH INAYHAAIIA NI SIMO4Ad TTIMS 4O AONANODAYA °91 AT4VI

22



¢sgl

[£3

10¢

£8%

6L8

Lef

aviol

61¢e

on

9S

66

ec

J3a

9Ll eLe
0 0

0 0

0 0

0 0

0 0

0 0

2 0
S1 L
6w 09
8L 0Ll
g e
AQN 130

o070 = 5,020 NOILDEEIA - STVAYEINI IHOIHH INIHAA4IA NI SL¥0dd¥ TTdMS A0 AONANDIAA

vl

2l

£e

Ge

43S

1

anv

0

ane

es

0

A

LE

NOT

91

D

AYH

£91

L1

86

S9

1dv

onl

)

0

ne

L

S¢

HYW

90¢ 28¢
0 0

0 0

0 0

0 0

0 0

0 2

4 ec
on 68

ni 06

761 nS1

9¢ =

834 NV
*L1 378vL

RAANBY

JUOW &0

01

23



G2iLl

06

£2¢

Lel

995G

Iviol

ged

ée

Ge

0cl

/A

J3a

g6l g92

92 62
2ol 211
%9 g2l

AON 130

J0L0 = 4050 NOIIOF¥IA

99

0

2l

0g

1e

- STIVANAINI IHOIAH INAYIAATA NI SI¥Oddd T1TIMS 40 AONINDIUL

<e

el

61

anv

Tmr

NOT

¢

61

01

AVW

L81

£e

09

g6

dVv

051

h1

99

0L

YA

sge 12¢
0 0

0 0

0 0

0 0

0 2

0 0

0 £
42 s
hi 86
€01 211
5¢Q 2S
834 NV
*g1 414Vl

IVL0L

3¥on dC

S3HL3NW

61

24



Lh01

0

21

S

793¢

€19

av1iol

2eli 16
0 0
0 0
0 0
0 0
0 0
0 0
n 0
9 c
9 9
85 L1
8s 99
J3a AQON

o001 = ;080 NOILOJAYIA - STVAYIINI LHOIAH INIYIJIAIA NI SLIYOdI¥ TTIMS 40 AONINDIIA

60¢

0

g

8L

8071

130

99

0

i

0S

d38

9L

0

e

25

any

11

0

ane

91

0

NOT

6%

0

91

¢e

AVIN

£G1

0

9n

201

dv

0

0og

28

VW

0L

0

133

Le

834

61 F1AVL

1L

0

Ly

92

NV T

IviolL

JdlW &0

S3d13n

0t

25



cg9l

7L

IvioL

201

25

J3a

96 0¢T 8L A Ll sse 061 291 12¢
0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0
0 7 0 0 0 1 € g L
he 69 t1 02 £9 g1 10T 65 901
29 LS v9 £S e 101 9@ 021 801
AON 130 d3s any ne NN AVH 1dv dvw

o0l = oOTT NOILLDHYIA - SIVAYHLNI LHOIEH INI4F44Id NI SL1d04%d TTIMS J0 AONANDAYA

65 617

31 on
61 99

8434 NYT

“0¢ A4Vl

1v101

3¥0w d0

S3HLIN

01

26



geni 85 61 9¢ 68 19i 00¢ so¢e 8¢ SL1 601 95 Ly MWioL

0 0 0 0 0 0 0 0 0 0 0 0 0 JYOW ¥G 0T
0 0 0 0 0 0 0 0 0 0 0 0 0 &°6 - 6
0 0 0 0 0 0 0 0 0 0 0 0 0 s°g - 8
0 0 0 0 0 0 0 0 0 0 0 0 0 S°L - 1
0 0 0 0 0 0 0 0 0 0 0 0 0 $°9 - 9
0 0 0 0 0 0 0 0 0 0 0 0 0 $°g - §
0 0 0 0 0 0 0 0 0 0 0 0 0 S - W
I 0 0 0 0 0 0 0 0 1 0 0 0 $°¢ - ¢
hE 0 0 0 1 ! 2 9 21 1 < % 3 G"2 ~ 2
161 22 i L1 8¢ LS 061 2¢l A QS 19 ve £e 1 - 1
LS9 9¢ S 6!l 0s £01 g0l L9 ni gly L 62 It 3¢ - 0
vi0l J3Q AON 120 d3as anv ne NOL AVW 1dv yvh a34 NVl SIWL Ing

o091 = ,0%1 NOILDEAIA = STVAYAINI LHOIHH INFHYNJAAIA NI SLYOdIY TTINS 40 XONHDIdA °1Z I1EVL

27



114

0oL

00w

V10l

LA 9 g1 It gece £11 £6 oh1 St 61 11
0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0
2 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0
0 0 l 0 é e } ! 0 e 0
8 Y m 91 29 99 84 e 6 cl 4
U e sl Gl UAA 1537 ne SoT 9 S 6
334 AON 130 d3s gny anre NS AVW adv VW 934

o061 = ,0/1 NOILDJYIA - STVAYALNI IHOIFH INAYIJIJIIQ NI SLI04TY TTIMS JO AONINDIYA °ZZ 314Vl

¢l

Nvr

V101

JYOW HO

S3YL3INW

01

28



Lhg

0

161

0s1

vliul

0

0

0

J3a AON

o0¢¢ = ,00¢ NOIIOTJId = STVAYALINI IHOIFH INI¥AAIIA NI SLI0ddd TTIMS 40 AONANOAYI  "€7 IT4AVL

0

130

1e

91l

d3$

66

0

h

1S

any

L1

0

¢L

h

ane

99

0

LS

6¢

NN

2l

0

AVW

0

1dv

0

SYNW

0

434

0

¢

NV

vi0L

J30W ¥0

S3d1L3K

01

29



89¢2

88

2Ll

TvL0l

3 e I 61 66 6¢ £9 e £ n
0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0
0 0 0 n 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0
1 0 0 0 L 0 0 0 0 0
0 2 0 £ 61 g 8t 0 £ 4
0 0 < 91 £l g 61 22 0 é
J3a AON 130 d3s anv ane NAT AVIN Tdv Y n

o0sC - o0t¢ NOILDHNIA - STIVAYIINI LHOIEH INF4FJ4Id NI SLE04H¥ TIIMS 40 AONINDAI A

2l =4

834 NV TP

“HZ A4Vl

V101

1MOW HO

S°6 -

S3YL3N

01

30



791

On

S1t

avi0l

J34

0 0 61 £e Ig 1533 3 9 I £e 0
0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 L 0 0 0 0 0 0
0 0 0 m 0 0 0 0 0 0 0
0 0 L 8 01 £ e 9 m ¢ 0
¢ 0 21 £2 i 4% 1 0 0 |53 0
AON 130 438 gny anr NAL AVH IdV VW 834 NY D

o08¢ = ,09¢ NOILOAYIA - STVANAINI LHOIAH INIYIALIQ NI SI¥0ddd TTIMS 40 ADNINOA¥d ~6¢ IT4VI

IYL01L

J30nW ¥O

01

L]

31



691

£S

G0l

viol

01

234

,01€ -

2 el 1¢ 1§ 81 ne 6
0 0 0 0 0 0 0
0 0 0 0 0 0 n
0 0 0 0 0 0 n
0 0 0 0 0 0 0
0 0 0 0 0 0 0
0 0 0 0 0 0 0
0 0 0 0 0 0 0
0 0 0 2 0 0 0
0 0 2 0 0 0 2
e 0] G 9 L L n
0 21 he §2 | §¢ L1 ¢
AON 130 d3s any ane NN AVNW

0067 NOILOIYIA - STVAYAINI IHOIIH INIJIAAIIQ NI SIHO4Ad T1T1IMS 40 AONANOAMAd  T97 dTdVL

1av

0

0

HYW

g434

11 vi01L

0 JUOW ¥0

NV D S3¥13NW

01

0

32



Be

69

211

Iv101

J34a

61 91 e 91 02 8¢ Le g1 L
0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 ] 0 0
0 0 0 0 0 0 D) ] 0
0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0
0 0 0 T 0 0 0 g 0
9 8 L 0 0 v 0 9 0
9 d 9 b4 e L1 vl 3 S
L 9 0¢c g1 g1 L1 ¢l 1 é
AON 130 d3s any anr NOT AVW 1dv qvi

o0 = 02t NOIIOFNIA -SIVAYAINI IHOIAH INIYFIJIA NI SI304Fd TTIMS JO ADNANOIAIA

g1 Gl

934 NV E

VAARCH A AN

IvLoL

JYOW HO

g*o0 -

SIYUL3INW

0t

33



002

0

0

L1

€81

Ivi0l

0

0

J3a

JLVNTWIALIANT NOILOHYIA - STVAYLINI IHOIHH INJ¥FAAId NI SIIO4IAd TTIIMS JO0 XONINOIAL

AON

0

0

130

£S

ah

d3S

2%

0

0

9¢

aNnv

9 127 S¢
0 ) 0
0 v 0
0 U 0
0 0 0
0 0 0
0 v 0
0 Y 0
0 0 0
0 0 1
0 U Q
9 oY e
me NOL AVW

g1

0

0

81

1dv

0

0

dV W

0

0

434

"g¢ I14vL

0

0

NVl

IviolL

Ju0nW d0

S3YL3N

01

34



TABLE 29. W.M.O. VISIBILITY CODE

Code figure km
90 < 0.05
91 0.05
92 0.2
93 0.5
94 1
95 2
96 4
97 10
98 20
99 2 50

Note : The following rule is followed in coding : If the observed
visibility is between two of the reportable distances as
given in the table, the code figure for the lower reportable

distance is reported.
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Figure 1. Map to show the sea area covered in this report.
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