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Abstract
1. Surface observations Three-hourly

:3ynoptic observations were made on board

3. Meteorological equipment on board

/s ‘“Soya” throughout the voyage from Instruments _instruments
in rou- |
10th November, 1956, to 23rd April, 1957. tine use’ res?er
“"Those which were made during the operation Mercury barometer ; 1 i 1
. . . ine type) ! i
.at the Antarctic coast are given in Table 1. AISZZirén;ar}:r)jeter 1 ‘ 1
Daily mean values are given in Table 2 and Aneroid barograph (one- ) : N
Fig. 1, including those for the voyage across day clock) 1
. D 1 her- :
‘the polar frontal zone. Summarized data are %Oilrgerwet bulb ther P2 r 4
given in Table 3, the period being divided Psychr)ometer (Assman = 1 | 4
) ) type ; I
:accordmg to operations stages. Remote recording ther- 1 : I
. . . mometer :

2. Upper wind observations Uppzr wind Self recording thermome- . __ |
.observations were made aboard M/s ‘‘ Soya ”’ ter (bimetal)
.only at the Antarctic coast when the ship Thermometer sc.reen L L

Remote recording ther- | ‘
stayed among the drift ice or was anchored mometer (for water tem- ‘ 1 Lo
. . perature) S :
.at the edge of fast ice in the Liitzow-Holm . . . i
o Combination wind vane |
Bay. PIBAL method was used, the ascending and windmill anemome- 1 1 b
velocity of the balloon being 300 m/min. The ter i l ‘
. . ) Three cup anemometer : 1 c 1
maximum height reached was 21 km. The Theodorite (for pilot bal- | . L
results are given in Table 4. - loon) i
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4. Meteorological equipment of Syowa
Base (1956-57)

Number of
Instruments instruments
in rou-|
tine use €serve
Mercury barometer (Fortin 1 1
type) ‘
Aneroid barograph (seven 1 .
day clock)
Dry and wet bulb Ther-
mometer (thallium mer- 2 4
cury) :
Maximum thermometer 1 1
(thallium mercury)
Minimum thermometer 1 3
(spirit)
Psychrometer (electric ven- 1 1
tilating Assman)
Sling thermometer 1 1
Recording thermometer 1 o
(one-day clock)
Recording hvgrometer 1 1
(seven-day clock)
Thermometer screen 1 —
Three cup anemometer 1 1
Wind run counting record- 1 1
er :
Snow sampler 1 1
Snow stake 6 —
Auto:mmatic climatological 1 _

station® i J

* Details are given in the next paragraph.

5. Automatic climatological station
A. InTrRODUCTION The installation of the Au-
tomatic climatological station was one of the
most important works of this expedition. It
is originally prepared for obtaining climato-
logical data on the Antarctica throughout the
When

we commenced to set up the Syowa Base, it

year without the use of man’s hands.

was not certain whether we should succeed
in completing the equipment of the base
sufficient for the wintering party to be left
there, and therefore the installation of the
automatic climatological station was consider-
ed an urgent matter to provide against the
possible worst case. Fortunately we were
able to complete the minimum equipment for

wintering, and the automatic climatological
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station lost its original purpose. Still it played
an important role, for it provided an excellent
aid to surface observations.

1957-58,

station of a revised type will be set up at the

In the coming

second expedition, an automatic:
inland of the Antarctica for investigation of

the climatological gradient around Syowa
Base.

B. GenNEraL Lavour QF THE EQUIPMENT
On the top and branches of a mast of steel pipe
are mounted a combination wind vane and
windmill-anemometer, a three-cup anemo-
meter, a biplane wind vane, two sunshine
recorders, a time checker, and two ther-
mometers, each housed in a shelter (Figs. 2
and 3). All the instruments are electrically
operated and connected by leads to the re-
corders housed within the recorder chamber.
All sensing elements and recorders are cau-
tiously duplicated except that a pair of less
vulnerable sunshine receivers are set in series
to avoid the shadow of the mast and then
are connected to the recorders in parallel,
whereas a single time checker is set in parallel
to them.

(1) Combination

wind wvane and anemometer The instrument

C. SEeENsiNG ELEMENTS

is composed of an aeroplane-like fuselage with
a vertical stabilizer and a windmill of anti-
corrosive aluminium alloy. The incorporated
setup is, however, modified according to ant-
arctic requirements, namely, each wind run
of 1, 800 m closes an electric contact furnishing
a pulse to the recorder. The wind-direction
pulse is generated by eight segments and
a pair of sweeping brush housed within the
fuselage. Sixteen cardinal points can be
discriminated by the contact of one or two
segments simultaneously.

A standard
three-cup type with beaded hemi-spherical

(2) Three-cup anemometer

cups of 10cm diameter and arm length of
10 cm is employed.
(3) Biplane wind wvane A similar construc-

tion to the wind direction element of the
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instrument is applied. Instruments (2) and
(3) in combination are a counterpart of (1)
(Fig. 4).

(4)  Sunshine

:system is employed to generate signal pulse

recetvers A bimetallic
by making an electric contact which is closed
when sunshine exceeds 0.3 cal/cm%min. The
receiver is composed of three sets of black
.and white strips, each set arranged at the
periphery inside a transparent hard glass globe
.as is seen in Fig. 5.

(5) Time checker

in action for more than one year, some

As the recorders are

.considerable errors might arise in the feed of
roll charts, which can be checked by means
of the present time checker. It is composed
©of a sun beam receiver with a cylindrical lens
of length 150 mm and width of 70 mm and a
bimetallic quick cutting switch, which is put
in action by the collimated sunbeam. The
-contact is kept for about forty minutes at the
solar culmination by means of specially
designed lens and properly adjusted slit con-
struction. The time checking naturally fails
when the sunshine disappears or weakens
(Fig. 6).

(6) Thermometers and shelters Specially
designed shelters house each one mercury-
in-glass thermometer with sealed carbon
filament suspended between two platinum
terminals. The range of the electrical
resistance of the thermometer amounts to
400-1,820 Q) for the temperature change+8°~
—60°C. The shelter is double-walled. and
incorporates an inner cylinder, within which
the said telemetering thermometer is suspend-
ed. The outside of the shelter is painted
silver gray and inside white, except that the
inside of the inner cylinder is black. By
these precaution the radiation is fairly well
insulated and a reasonable ventilation is to
be expected (Fig. 7).

(7) Aneroid barometers A pair of aneroid
to obtain ample

capsules are :‘employed

torque of the recording pen-arm. The mea-

suring range covers 920-1, 040 mb, one milli-
meter pen deflection corresponding ' to one
millibar pressure change. Owing to the well
compensated bimetallic link the temperature
coefficient is about —0.01 mb/°C for the range
of the room temperature to 35°C, and the
overall accuracy is within 0.1 mb.

Clock

system 1s composed of master clock

D. Recorbpers (1) systems The
clock
clock work.

and follower The operating

principle of the master clock is pictured
schematically in Fig. 8. A chronometer es-
capement is incorporated in the present clock
to secure the highest accuracy, and the rate
of fluctuation is less than 0.5 sec/day, and
the temperature coefficient is well below 0.1
sec/°C/day.

The operating principle of the follower
clock is given in Fig. 9. It controls the feed
of the roll charts and the hammering mecha-
nism by means of three cams and micro-
switches.

(2) Hammering  mechanism All the
elements are punched on a roll chart which
feeds at the rate of 2 mm/hour by means
The hammer

of the hammering system.

frame is raised for every thirty minutes
by electromagnets, and after one minute the
electromagnets are released dropping the
hammer frame, which punches the roll chart
with the pen arms pointer.

(3) Records of wind speeds, wind direc-
tion, sunshine duration and time checking
The records of wind direction, sunshine

duration and time check are obtainable
respectively from the punching of the relevant
one or ones of the pen arms, which are ten
in number arranged in the recorder and are
actuated by electomagnets in three stacks.
(4) Record of barometric

air temperatures The record of the baromet-

pressure and

ric pressure is read off from the punched .
trace of the pen arm coupled to the aneroid
barometer directly attached to the recorder.

The records of air temperatures are effect-
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ed by the pen arms of two ohmmeters of
«cross coil type, which are specially designed
for Antarctic use to be practically tempera-
turecompensated at low temperatures.

(5) Batteries
‘trolytic

Air wet cells utilizing elec-
solution of potassium hydroxide
were prepared. The characteristics at low

temperatures are tested as shown in Fig. 10,

5;&

F-2%
=
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single unit may be cautiously estimated at
nearly 1 volt at -40°C, and the total deliver-
ing 6V-1000 Ah. For the thermometer circuit
only, an extra battery stack of ten similar
cells with the capacity of 10V-60 Ah is at-
tached.

E. LusricanTs The types of lubricant and

places of application are listed as follows, in-

from which the electromotive force of a cluding oiles category.

Lubricant g;)ir;%elation lE Applications Remarks
i |
Minera a l -35°C J: l:flllacllstgezarcls(;lcal}tsescapement indoor use
Minera aa ! —-51°C I Spring clock governor outdoor use
D. C. 33 F (grease) —-70°C i Heavily loaded bearings outdoor use
Dry bearing Pen-drive mechanism and
(Tetrafluoroethylene) i windmill gears outdoor use

6. Monthly statistics of the surface ob-
servation at Syowa Base

the wintering party. Brief results obtained

Meteorological hitherto are given in Table 8.

observation has been made at Syowa Base by
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Fig. 1. Variation of daily mean pressure, temperature and wind velocity.



32 SPHIHEALS - FEIF LT - S29F IE - AN - MARE - A 2 (76) (FhRiER
%33 pis i
‘ Table 3. Summarized data
o 1 T % il | - T & o o
T ! T i) : Temperature md(ﬂ.ﬁ& 7’0)7‘[‘] Ko&H
| ~ (CH 4__“ Maximum wind Number of day
Period | Operation 27 11X1I£ | Velo(cl:}ty and its T S Y
/ irection | ~
R »_Mﬂ‘ mean _max. min. iclear cloudy gale fog snow
j; Ny 274251 ./!w \‘ }
b I | |
Jan. 8-15 éut;zgfzigig the ~1.9 3.8 = 4.7f 8.5m/s (SW) . 1 7 0 2 6
pack-ice line. ‘\
Vay Y FRALE !
o
Jan. 16-23 DN L 14 443 — 6.4 14.8m/s (NE) 1 5 1 0 5
Lutzow-Holm Bay.|
| A ! | f
~ Jan. 24-31: Anchored at the |—1.1 +2.7 — 9.2, 9.2m/s (NNE)! 0 6 0 1 6
edge of fast ice.
B FaELHE o 3% ‘
Feb. 1-14 Construction of |[—2.8 +5.9 —11.6' 19.5m/s (NE) 1 S 4 1 8
Syowa Base. | \
Ve (4K R
Feb. 15-28 (omuri 8 VoY 41=3.0 1.9 —10.4 17.7m/s BNE) | 1 12 9 0 12
| pack-ice). ‘ | ’
2. k3K BN
LB ORI A 7 OKIE T 35\ TS th & 2o e KIZ e iz D 24T hn fz. a1

Wil 800 m/min. T,

R & 2 BRI 21T o7 .

WoF Mo KGRk (1956~57)

BN FEE L 21km Th O

o, BINERHIEE 4R GRIURE) 1281 T <
WSE EHOGRMR

wmooM & K g% ;@
AR (<) 1) bl
T xou A4 FIEARGER 1 1
74w 4 VEHREES (HK) I
SRR 2 | 4
T (7 %~ o 3) b
Bl F1 R e 1
BELRIERE (51 x 2 1)
IZE: 1] 1
Wil R 5 GRiED 1
BEDUFL AL LR (== m ) |1
=R m 11
sEEERe (R 1

#o# & B gp
KBGER (7 4 4 2 L5 1
7row A4 VEHREGER (7 31 1
WLAHGRIERE (2 ) 7 2/kELAD) 2
TEIREERE (2 Vv 27kEBAY) 1
WMEES (742 —21) 1
WARE (BT 7 2~ L) 1
SR LARBER 1
HEERER (B, 4 2 24) 1
R PERE (R, E8) 1
EE: 01 1
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3. R#MHERKARF
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WD TH DR FD, A EEHELIF LA O0T, RPHRKLEIARDESIFH e
7oy, BT 30T B —HR KRB D 7= O DRI & L T THRTH D, F/z, 1957

~B8 FE DA 35 TUIAPE FIZFRE LT, BIFEHIEE D Sz s 3 TiE
H5.
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ZREEET, ZRCEARERET, BEEF2, 14T 20 H—, WERBSLOZOE &2
APRAFTTH 5. T XTOMRIESWINIEEIL, ) — FRICL DTHREMHADLET 2 /1
RSN TV 5. AR & OFEERET 23 N T 2/UC L TH D01, R & BRikdbiR s 2
T 2700 THBA, AKGHER 1 (2 JeT1RERER T 2) OZe L, 2-DDFE8ETZ
B o/ J& E
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3CUP ANEMOMETER

B B A~ 74 LT In-
SUNSHINE e——-0___A
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TIME CHECKER
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Fig. 2. Sketch of the mast of automatic climatological station.
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C. RE (1) MREEET Txo~xqryETHDA, ERESIIRERE & LT T4
LThdb. §ibh, HMElIEFE1800 % L IZHS AL TV ZAERED L 52D THY,
TR 8 s a 2MHD 7 Z > T L, HMES 1 THEM2 THDH0IZL DT, 16 %
QLRI S L 51272 2T 5.

(2) =ZMEEEr  EMRO®E 10em, EOF X 10 em OFEAERI AR L 7-.

(3) ZHCPHURURIGE G 4 X))  JEUsIEGEHET o i JEAE & 7 —HeiE < ab 2 A%, TR o
Twd. (2) LU @) AT Q) LAFEDMHE 2707 .

(4) Bllggt C5E) 0.3 cal/em?/min. LI LD ASFEZF B &, 54 X LD X
DTREENELBND L 5T D>T A, EEIEEAWAE 7 7 287 o — 7 DWIEIC 22510
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AENT B,
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Fig. 3. Automatic climatological station
installed at Syowa Base.
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Fig. 8. Operating principle of master clock.
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Fig. 10. Low-temperature characteristics of the wet air cell.
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MEFEEHZ 5\ Ty, AR L D TR ITh T3, $ETITEShiiie £
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Table 8. Brief results of surface observation at Syowa Base from April to August, 1957.
ST wmmarE | & m | @ pE W & m g
A Pressure at sea Temperature Humldlty Wind velocity == =
CoJevel (mb) | O 1 () A‘mof“"t
Month | ¥ # & ft | ¥ 8 fk@wm %M | ¥ B lond
_ mean min. | mean max. min. mean clou
,,,,,,,, o DEAD TN _max. _min. | _ mear mean ——
Apr. | 998.2 964.0 - 9.5 —=2.2 -=20.3 79 7.1 28 8 ENE 7.1
May 992.6 978.7 | -14.7 —-5.7 -=30.0 73 6.9 21.3 ENE 6.2
Jun 995.6 984.1 -12.9 —-4.8 —-26.0 72 8.8 31.4 NE 5.1
Jul. . 986.2 977.7 -17.7 -5.9 -=30.9 80 7.9 30.7 NE 6.6
Aug. | 991.7 968.8 —-18.3 —4.5 —-36.0 78 6.4 31.8 NNE| 5.8
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Results of surface observation (International code F21A).
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FoAa

Date

1956

i
!

Dec. 29 |
30 :
31

1957
Jan.

[T SN S

NoJo N No)

10

11

12

13
14

15 |

16
17 |
18

19 |

20

21
2 |

23
24
25

26
27
28
29

30

31

Feb.

SFHPEA - BRI - 29 IE - AFREPUER - MESERE - AR = (92) (FaRRiERr
2% M E
Table 2. Daily mean values.
CE B | R o wERE & W B o8 | R ® | pzEm | £ B
| Lat § Lon Pressure Tempe- ;| Dew Wind Frequent | Total
i T 8- |at sea level rature ¢ point ‘ velocity wind | amount
-(s) (E) (mb) co o (m/s) direction _ of cloud
34°42 | 18°37 . 1018.0 | 19.1 13.7 3.2 S 6.3
3801 | 2025 1015.5 19.2 14.7 7.2 w 4.6
4202 | 2213 1008.5 15.7 14.0 9.6 WNW 0.0
4505 | 2622 | 1005.1 | 8.0 4.2 12.5 WSW 9.4
4803 . 30 54 993.1 | 3.7 2.3 8.3 WNW 9.5
50 48 | 32 51 991.7 . 1.9 -22 14.4 SW 9.3
53 56 35 37 979.5 0.8 -2.8 7.6 w 10.0
57 40 40 29 979.1 = 1.4 -0.4 5.3 SE - 10.0
6115 | 45 42 987.8 0.3 2.3 i 8.7 ESE | 9.5
64 15 51 51 992.5 i 0.3 -1.8 4.6 SE 2.8
65 30 49 15 995.6 | —1.9 -3.9 5.2 SW 89
66 05 45 00 1006.3 = —1.9 —4.8 2.3 SW | 10.0
66 25 41 27 1004.8 0.0 -0.8 1.1 W | 8.4
66 56 | 3909 | 999.3 0.7 -1.4 1.2 E L 10.0
6752 | 3518 | 997.9 | =3.1 —4.9 2.0 ESE = 10.0
67 55 © 3500 992.9 | —3.8 —6.5 1.8 S . 10.0
67 54 34 48 992.5 | —1.9 ~6.3 1.0 W 8.0
67 26 38 29 989.4 -1.8 —4.1 4.5 E 7.6
67 04 | 40 13 985.2 | —0.9 = —3.9 4.3 E 7
67 29 39 55 987.5 -1.7 4.3 0.8 SW 0.1
68 01 40 19 992.0 -2.3 -5.3 3.7 WSW | 4.1
68 24 38 50 993.4 -2.4 -5.5 2.6 w 8.6
68 52 38 45 997.2 -2.3 -5.1 | 4.1 NE ~10.0
68 57 39 02 994 .4 2.0 -53 | 5.3 NE 8.6
68 57 39 02 985.7 0.5 -2.0 4.6 E 10.0
68 59 39 04 988.4 -0.2 -1.1 11.6 NE 100
69 00 39 09 975.9 -0.6 -4.9 2.8 S 10.0
7 7 974 .2 -0.5 —-2.6 3.7 NE [ 10.0:
1 " 985.5 -0.2 -2.9 4.0 NE 9.6
/" " 982.2 1.0 —4.7 4.7 NE 8.5
" 1 990.3 | —0.9 ~3.9 6.2 NNE | 96
", " 994 .4 -1.8 =-3.5 | 2.7 SwW L 10.0
" " 988.7 —4.6 -6.7 | 1.6 SE o
" " 984.0 -1.9 -6.7 2.4 | SE . 5.9
69 00 39 09 987.2 0.3 -3.7 3.4 ENE | 7.9
1 " 990.3 -0.1 —4.3 2.5 SSE | 3.0
" " 990.5 —-3.0 —-6.0 2.6 ENE ; 2.4
no 992.6 -2.7 -8.1 3.8 NE 2.3
" 7" 988.8 -5.6 -8.9 1.7 —_ ! 0.1
" " 988.7 -5.0 -9.6 4.5 NE 6.9
" 7 991.2 —-2.5 —-6.7 4.2 S I 10.0
" " 993.7 —4.1 —-5.5 13.2 NE . 10.0
" " 999.0 —4.6 -8.7 ! 5.3 NNE 7.9
" 7" 996.8 -4 -9.7 4.1 — 8.6
7 " 987.5 —-0.6 —4.6 8.9 NE 10.0
" " 981.5 -0.7 —-2.5 13.3 NE 9.7
2 996.2 -2.3 —-4.9 5.1 SSE 3.8
" " 995.2 —4.9 —-8.4 3.3 SSE 5.1
151 68 52 38 52 993.0 -1.5 -5.2 10.4 NE 9.6
|




No. 2. 1958] (93) & H W &
u
B K| ' x| swsE | &R | B o | mo®
Lat Long Pressure Tempe- | Dew Wind
Date ) * jat sea level rature point velocity
(s) (E) (mb) () (&) (m/s)
Feb. 16 68 52 38 49 988.4 1 —-0.6 —-3.4 11.8
17 68 23 38 44 994 .2 ] -1.8 —3.7 4.9
18 68 22 38 42 992.6 | —-4.1  -—-7.4 1.3
19 68 22 38 38 989.9 | —4.6 —-6.9 2.0
20 68 19 38 35 988.2 | —4.8 —-6.6 3.4
21 68 18 38 27 981.4 ] -6.7 -8.8 4.1
22 68 16 37 50 973.4 -2.0 -3.5 10.8
23 68 15 37 12 972 .4 -1.1 ’ -3.9 11.8
24 68 13 36 36 974.7 -2.0 | —-4.4 10.9
25 68 11 35 58 978.3 -1.7 | —=2.7 8.4
26 68 10 35 21 973.7 —-3.4 E -5.7 11.3
27 68 08 34 47 966.2 -3.5 | —=5.5 12.0
28 68 & 35 17 977.7 -3.8 ! -6.0 5.7
Mar. 1 65 46 33 09 984.9 -0.2 —-3.2 7.5
2 61 59 30 13 974.2 1.2 —-1.8 9.2
3 58 14 26 30 975.8 1.4 -1.7 9.5
4 54 38 24 53 980.1 1.7 0.9 14.2
5 51 28 23 32 1010.6 2.5 -1.2 11.0 |
6| 4651 | 225 | 1017.8 8.1 5.5 10.4 |
7 42 34 21 37 1010.2 15.1 12.5 . 11.2
8 38 06 19 55 1017.6 15.5 11.2 11.1
9 34 32 18 06 1021.0 18.7 10.1 8.8

49

%L Em | £ B
Frequent | Total

wind | amount
direction | of cloud

ENE | 10.0

9.6
E 5.8
WSW | 9.1
E 9.8
SW 0.5
E 10.0
E 10.0
E 10.0
ENE 10.0
ESE 10.0
SE 9.6
ESE 8.5

|

|
NNE |
WSW

wn
O 00000 O = 00O

|



50 SR EIORKE - WEEFRIRIT - 40E  TE - ARHEVIAS - BUARR D - AT B (94) (WARVTRE

4R W RERE RS
Table 4. Results of pilot balloon observations.
70056 GMT ! 0938 GMT | 1600 GMT | 1100 GMT | 1649 GMT | 0325 GMT |, 0000 GMT

18th Jan.  18th Jan. | 21st Jan. 25th Jan. | 26 th Jan. | 27th Jan. | 28th Jan.
Hdd ff | Hddff Hddff | Hddff . Hddff | Haddff | Hadd ff
11808 | 1?7 | 10711 | 10607 11512 10709 10522
21911, 2?2 2 . 2050 20608 22 ? 2 06 07 2 04 35
32011 | 3?2 2 . 30523 3 05 09 37 2 3 08 09 304 32
42011 | 4?2 ? | 40615 404 14 405 16 413 09 4 05 24
5 20 07 5209 507 14 505 16 504 19 513 10 505 22
62208 | 62309 | 60514 6 05 21 6 05 26 6 13 18 6 05 26
7204 71202 70515 7 06 13 7 05 25 712 14 7 05 24
83305 | 80305 | 80212 8 05 25 8 14 14 8 04 23
93011 | 90104 = 90307 90518 9 13 10 9 03 18
103212 | 10 01 04 = 10 01 09 10 09 20 10 13 05 10 03 19
123210 |+ 123606 12 01 11 1208 20 120817 1209 11
153012 | 1529 10 150618 | 151215 | 1502 18
2030 15 | 20 26 17 | L 200712 | 200420
253023 | 252616 | 250524 2502 12
30 31 24 | 3030 22 300215 30 31 12
352707 | 352400 | 330337 - 333304
40 21 07 | 40 34 04 ! :
4526 02 | 453523 { i §
S0 16 03 50 08 01 ! ‘ é i
5530 02 | 552501 | | |
60 16 03 .+ 60 05 08 ' | |
6518 01 | 650223 ; -
70 0907 . 6705 15 | | :

0530 GMT ;0600 GMT [0600 GMT | 0540 GMT | 0550 GMT | 0535 GMT |

31st Jan. | 1st Feb. | 3rd Feb. | 4th Feb. i 5th Feb. | 6th Feb.
Hddff | Hddff | Hddff  Hddff  Hddff | Hddff |
10513 | 10514 | 10313 | 10809 110006 | 10306
20534 | 20529 20412 205 15 2 10 08 2 04 07
30533 | 30532 | 30507 | 30517 3 07 05 335 04
40526 | 40525 | 40707 406 16 4 07 05 4 36 02
50523 | 50516 | 50708 507 18 5 11 07 522 03
60520 | 60823 | 6030+ 60716 6 13 04 6 08 08
70816 | 70827 | 70310 70728 | 71309 7 13 12
8 07 14 80927 | 80310 80608 81310 8 15 10
90622 | 90928 . 90318 90713 91211 | 91510
1004 18 | 10 09 31 | 10 03 26 10 07 18 10 14 14 | 10 15 13
120509 |- 120733 | 12 04 33 12 06 18 1217 15 . 1215 14
1503 11 150245 | 1508 28 15 20 12 15 17 20

20 02 11 2002 53 20 07 16 20 22 22 20 17 31

25 02 16 2501 53 250218 | 252324 | 251737

30 03 27 30 35 43 303618 | 302225 - 3017 24

31 03 21 | 330114 332121 3316 24

N;ge The#m;:amng of sy}qgélsdepvnds on VVl\ﬁ(SInlteo};)loglual ;odc The units are;sfollows
H----1corresponds 300 meters. dd----1corresponds 10 degrees. ft----1corresponds 1 knot.



