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Foreword

[SO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out through
ISO technical committees. Each member body interested in a subject for which a technical committee
has been established has the right to be represented on that committee. International organizations,
governmental and non-governmental, in liaison with ISO, also take part in the work. ISO collaborates closely
with the International Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

The procedures used to develop this document and those intended for its further maintenance are described
in the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed for the different types
of ISO document should be noted. This document was drafted in accordance with the editorial rules of the
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Introduction

A shipborne meteorological instrument (SMI) forms a combined system installed on a ship and is used
to measure meteorological elements at the ship's position. The meteorological information acquired by
the system can be used as input for meteorological applications that support forecasts, warning and
climatological services, with a view to ensuring for safe navigation. This meteorological information can

also be use

d for commercial or scientific needs.

Information sharing is an important feature at the time of publication of this document. The importance of
exchanging or sharing meteorological information is also evident.

The number of ships that carry shipborne meteorological instruments with diverse sensors is extensive and

in flux. It i
can be exc
meteorolog
Meteorolog

This docu
instrumen
meteorolog
doing so, t
safe navig:
technical 1|

generatty desirabtethat the meteorotogicatdata mreasured by ship meteorotogicat it
hanged and shared with other ships, land-based meteorological information platferiy
bical observation systems such as the Voluntary Observing Ship (VOS) Scheme “of
pical Organization (WMO).

ment establishes a set of general technical specifications for all shipborne met
s, including terms, definitions and test methods, to ensure the quality of different
rical instruments and the efficiency in exchanging or sharing méteorological infor
his document aims to help shipborne meteorological instrumentsplay a more import
ition, weather forecast and other climatological services, suchds wind energy or conj
psearch.

struments
s or global
the World

borological
shipborne
mation. In
ant role in
ymercial or
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Ships and marine technology — General specification for
shipborne meteorological instruments

1 Scope

This document specifies the technical requirements and test methods for shipborne meteorological

instrumen

This docui
meteorolog

2 Norm

The follow
requireme
the latest ¢

[SO 10596:
IEC 600921
IEC 600921

IEC 60092
150/250 V

IEC 600921

IEC 60533,
a metallic K

WMO-No. §
WMO-No.

3 Term

For the puj
ISO and IE

S {ShtsT:

ment applies to shipborne meteorological instruments installed on ships that sha
bical data with other ships, national meteorological services or other users.

ative references

ng documents are referred to in the text in such a way that some oraajlof their content
hts of this document. For dated references, only the edition cited applies. For undated
dition of the referenced document (including any amendments)-applies.

2009, Ships and marine technology — Marine wind vane aiid"@dnemometers
101:2018, Electrical installations in ships — Part 101=<Pefinitions and general requiremer
305, Electrical installations in ships — Part 305: Equipment — Accumulator (storage) ba

1376, Electrical installations in ships — Part>376: Cables for control and instrumentat]
(3007)

504:2016, Electrical installations in ships — Part 504: Automation, control and instrume

Electrical and electronic installations in ships — Electromagnetic compatibility (EMC) —
ull

, Guide to Instruments gnd-Methods of Observation (2021 Edition)
188, Guide to the Global Observing System (2010 Edition, Updated in 2017)

s and definitions
poses ofithis document, the following terms and definitions apply.

[ mdintain terminology databases for use in standardization at the following addresse

'es marine

ronstitutes
references,

its
tteries

jon circuits

ntation

- Ships with

2]

ISOO

3.1

1 1. H latf, lalal £ lors Ll H Lol
TITICT OTUWSTITS PTAtTUT L avdITdUTC atIItt JsS. /77 W VW VV.ISU.UT 57U U Y

IEC Electropedia: available at https://www.electropedia.org/

shipborne meteorological instrument

SMI

system installed on a ship that includes one or more meteorological sensors to measure meteorological
parameters, and components to process, store and transmit the meteorological data

Note 1 to entry: The meteorological parameters include air temperature, relative humidity, wind direction, wind
speed, atmospheric pressure, visibility, sea-surface temperature, etc.

© IS0 2024 - All rights reserved
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true north
northerly direction of the meridian

Note 1 to entry: See ISO 19018:2020, 5.1.1 for further information.

3.3
true wind

vector with a speed referenced to the fixed earth and a direction referenced to true north (3.2)

Note 1 to entry: The true wind is calculated from the relative wind speed (3.4.2) and direction (3.4.1), the ship’s motion
(speed and course over ground), and true heading (3.8).

3.3.1

true wind
TWD
direction r

3.3.2
true wind
TWS
magnitude

3.4
relative w
wind vectd

341
relative w
RWD
direction r

direction

elative to true north (3.2) from which the wind is blowing

speed

of the true wind (3.3) vector

ind
r measured relative to the ship

ind direction

elative to the bow of the ship from which the wind is blowing

Note 1 to enltry: The direction conventions are 0° for wind from the bow, 90° for wind from the starboard s

wind from

3.4.2
relative w
RWS

he stern, and 270° for wind from the port Side.

ind speed

speed of the wind relative to the ship

3.5
apparent
wind vectd
ship

3.51
apparent
equal to th|

vind
r measured on thevessel with a direction relative to the true north (3.2) instead of the

vind direction
e relative wind direction (3.4.1) adjusted from the true north (3.2)

3.5.2

apparent wind speed
equal to the relative wind speed (3.4.2)

3.6

speed over the ground

SOG

speed of the ship relative to the Earth, measured on board of the ship

Note 1 to entry: See ISO 19018:2020, 6.3.4 for further information.

© IS0 2024 - All rights reserved
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course over the ground

CoG

direction of the ship’s movement relative to the Earth, measured on board the ship, expressed in angular

units from
Note 1 to en

3.8

true north (3.2)

try: See ISO 19018:2020, 6.1.14 for further information.

true heading

HDT

horizontal direction at which the bow of a ship is pointing, expressed as an angular displacement from true

north (3.2)

Note 1 to en

4 Requ

4.1 Gen

try: See ISO 19018:2020, 6.1.5 for further information.

irements

bral requirement

4.1.1 Appearance and installation

4111 T
shall be frq

41.1.2 §

41.1.3 A
parts shall

4114 A

4.1.1.5 T
(algae, scu

41.1.6 S

4.1.2 Ma

The mater}

413 Ca

he coated surface of an SMI shall be uniform and free of peeling. The structural part
e of mechanical damage or cracks.

gns or marks of an SMI shall be clear and correct.

Il parts of an SMI shall be installed correctly,firmly and reliably, and the adjustable i
be free from being sluggish, stuck or loosel

n SMI shall be treated against moistute, salt mist and mildew.

he underwater parts of an SMI shall be treated against erosion by living plants al
m, coral, etc.).

e Annex A for detailSon the installation of sensors.

terial

al of an SM>shall be in accordance with IEC 60092-101:2018, 4.7.

ble

5 of an SMI

mechanical

nd animals

If cables an

414 Ba

prnvidpd fhpy shall be in accordance with TEC 60092-376

ttery

If batteries are provided, they shall be in accordance with IEC 60092-305.

4.2 Technical specification of meteorological parameter measurement

The specifications in Table 1 shall be met.

© IS0 2024 - All rights reserved
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Table 1 — Technical specifications of sensors used

Meteorological Range Uncertainties Resolution
parameter
0,5ms™1 (<5 ms™1)
Wind speed? 0 ms~1 to 60 ms™1 ’ 0,1 ms™
nasp 10 % (>5 ms™1)
Wind directionb 0° to 360° 5° 1°
Air temperature -40°Cto 60°C 0,2 °C 0,1°C
Relative o 0 3 % (<80 %) 0
humidity > % t0 100 % 5% (>80 %) 1%
Atg;z:pﬁ‘fjlc 800 hPa to 1 060 hPa 0,3 hPa 0,1 hPa
50 m (<600 m)
Visibjlity 50 mto 20 000 m 10 % (>600 m to < 1 500 m) 1m
20 % (>1 500 m)
Sea-syrface ~2°Cto0 40 °C 0,2°C 0,1°C
temperature
NOTE Metegrological parameters acquired by an SMI are not limited to those shown in Table 1¢For example, precipifation or net-
radiation ar¢ possible additional parameters. The meteorological parameters shown in TabléZcan be selected as negeded.
a2 Wind speed is the relative wind speed.
b Wind difection is the relative wind direction.

4.3 Safety

Safety marks against electric shock, mechanical hazard and@ombustion shall comply with IEC|60092-101
and IEC 60092-504.

4.4 Environmental conditions

Environmgdntal conditions shall be in accordancé-with IEC 60092-101:2018, 4.6.

4.5 Enclosure protection

Enclosure protection shall be in accardance with IEC 60092-101:2018, 4.14.

4.6 Eleckromagnetic compatibility

Electromagnetic compatibility shall be in accordance with IEC 60533.
4.7 Sampling, algorithm and meteorological data quality control

4.7.1 Sampling rate

Based on WMO-No. 488 and WMO-No. 8, the sampling rate of meteorological parameters should comply
with the recommendations in Table 2.

© IS0 2024 - All rights reserved
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Table 2 — Recommended minimum sampling rates

Meteorological Sampling times per
parameter minute

Air temperature >5
Relative humidity >5
Atmospheric pressure >5
Relative wind speed > 60
Relative wind direction =60
Visibility >4
Sea-surface temperature 25

4.7.2 Allorithm and data quality control

The algorit

4.8 Dat{

hm and meteorological data quality control shall comply with WMO-No. 488and WM

| storage and transmission

4.8.1 Dafta storage

An SMI sha

uld be able to store the latest measurement data of at least 180 days, including the info

the corresponding time and location, as detailed in Annex C.

4.8.2 Data transmission

The mode

selected, W

system wh|

4.8.3 Co

An SMI shd
such as RY

Area Netw|

application

A SMI shoy

NOTE
Alliance) or

484 Tr

The data

(Voluntaryl

I

Fhat enables the transmission of data to nationalumeteorological services or other usg
rith the appropriate communication transmission device and system, or the data tr
fich is connected to the ship equipped.

mmunication interface

uld be equipped with a communfigation interface matched with the selected transmig
-232, RS-485 (i.e. TIA-232 qr TIA-485)[16 17]) LAN (Local Area Network) and CAN
prk). Wired transmission (RS*232 / 485, CAN or Ethernet) can be adopted to transmit
s of the ship’s devices or-system at the frequency of 1 time per second.

1d be equipped with asatellite communication system.

RS-232 and RS-485/are possible standards for serial communication from EIA (Electronic
TIA (Telecommunications Industry Association).

hnsmission format

fransmission format should be based on the communication/data format of the

D-No. 8.

rmation on

ers shall be
hnsmission

sion mode,
(Controller
data to the

b Industries

WMO VOS

Ohcprving Ship Scheme). When the meteorolagical data are transmitted ashaore, the

frequency

should be at least one observation per hour, the transmission format should allow the use of the current
FM 94-XIV BUFR format and the relevant sequences specified in the WMO Manual on Codes WMO-No. 306,

volume 1.2

, for data sharing with national meteorological services.

4.9 Display

A display s

hould be equipped if required.

© IS0 2024 - All rights reserved

5


https://standardsiso.com/api/?name=ece142d6e06a62c67820a997cbdfc028

ISO 23745:2024(en)

4.10 Clock

4.10.1 Time error

An internal clock shall be equipped and the time error shall not exceed 15 s in 30 days.

4.10.2 Synchronized time

The clock should be synchronized one time every day with Coordinated Universal Time (UTC).

4.11 Pow

er supply

The nomin

5 Test methods

5.1 Test
The follow
— tempe
— relatiy

— atmos]

ambient conditions
ng requirements shall be met:
Fature: from 15 °C to 35 °C;

e humidity: from 20 % to 75 %;

5.2 Testistandard apparatus

The test st
in Table 3.

Al voltage ol the power supply should be 12V d.C.or 24 V d.C., 115V a.C. 0r 25U V a.C.

bheric pressure: from 860 hPa to 1 060 hPa.

Table 3 — Apparatus for measuring performance tests

andard apparatuses used for measuring perfermance of SMI shall meet the requirem¢nts shown

No. Name of the apparatus Specifications
. Range: 800 hPato 1 100 hPa
1 Atmospheric pressure standand apparatus Uncertainty: 0,1 hPa
Range: -40 °C to 60 °C
2 [
emperature standard'apparatus Uncertainty: 0,06 °C
: . Range: 5 % to 100 %
3 Relative humidity standard apparatus Uncertainty: 1%
4 Wind direetion standard apparatus Range: 0 to 360
Uncertainty: 1°.
. Range: 0 ms~1 to 60 ms1
W
5 ind'speed standard apparatus Uncertainty: 1%
6 Visibility test apparatus Range: 10 m to 20 000 m
ytestapp Uncertainty: 5 % (<1 500 m); 10 % (>1 500 m)
5.3 General requirements check

5.3.1 Appearance and installation

Perform a visual and manual check.

© IS0 2024 - All rights reserved
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5.3.2 Material

The flame retardment test of electrical materials shall be carried out in accordance with IEC 60092-101:2018,

4.7.

5.3.3
The cables

Cable

shall be inspected and tested in accordance with IEC 60092-376:2017, Clause 6.

5.3.4 Battery

If batteries are provided, they shall be inspected in accordance with [EC 60092-305.

5.4 Safe

The safety]
accordancd

5.5 Envi

The environmental conditions test shall be in accordance with IEC 60092-504:2016, Table 1, item

5.6 Tech

5.6.1 Atl

Atleast fiv
within the
atmospher

NOTE

5.6.2 Aijl
At least fiv

and 0 °C)
apparatus.

5.6.3 Re

At least fiv|
test should

5.6.4 Re|

ty

marks against electric shock, mechanical hazard and combustion shall be checked d
with [EC 60092-101:2018 and IEC 60092-504:2016.

ronmental conditions

inical performance of meteorological parameters

mospheric pressure

e measurement points (including the upper and lower limits of the measurement range
measurement range shall be uniformly selected:"The measurements should be carrie
ic pressure standard apparatus from the lower point to the upper point and reverse.

nly the range of the sensor can be tested, . otherwise the sensor can be damaged.

' temperature

e measurement points (inclu@ing the upper and lower limits of the measurement rangg
shall be uniformly selected. The test should be carried out by a temperature me

lative humidity

e measurement.points within the measurement range in Table 1 shall be uniformly se
be carriediput by a humidity measurement apparatus forwardly and reversely.

lativé>wind direction

r tested in

s 6to12.

in Table 1)
1 out by an

in Table 1,
asurement

lected. The

The relativi

e wind direction test shall be carried outin accordance with ISO 10596:2009, 8.1.1

5.6.5 Apparent wind speed

The apparent wind speed test shall be carried out in accordance with ISO 10596:2009, 8.1.2.

5.6.6 True wind speed and true wind direction

The true wind speed (TWS) and the true wind direction (TWD) are calculated. The algorithm of the
calculation is shown in Clause 6.

The test ca

ses shown in Table 4 are proposed to check the true wind algorithm.

© IS0 2024 - All rights reserved
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Table 4 — Suggested test for true wind speed and true wind direction

COG course
SOG speed
TWS truew
TWD true
NOTE The {
a  3kt=1

over the ground
bver the ground
ind speed

yind direction

543 ms™1.

pecifications of the table are calculated based on methods from Reference [18].

No. |Test RWS RWD |HDT |[COG |SOG TWS |TWD
ms (%) ) () |ms?  |mst (%)

1 Ship not moving, heading North 5,0 40,0 0,0 0,0 0,0 5,0 40,0
Relative wind is equal to true wind

2 Ship not moving, heading South 5,0 40,0 180,0 (0,0 0,0 5,0 220,0
true wind is opposed to relative wind

3 Ship slow, no heading 5,0 40,0 / 0,0 1,5 / /
No true wind computation because SOG <3 kt?

4 No relative wind, heading East, no drift. 0,0 0,0 90,0 (90,0 |5,0 5,0 270,0
Truepwindts-opposedtoship-disptacement -

5 North relative wind 10,0 360,0 [150,0 |150,0 |5,0 ’5\0'?‘ 150,0

6  |Notjue wind 50  [360,0 [360,0 [360,0 [50 o0 | [0,0

7 Random 1 10,0 250,0 |40,0 (30,0 |50 '11,9 265,6

8 Random 2, no heading 10,0 250,0 |/ 30,0 |50 12,6 258,1
True|wind calculated assuming HDT = SOG

9 Random 3 15,0 5,0 91,0 [90,0~ [12,0 3,3 118,3

Key

RWS relatiye wind speed

RWD relatiye wind direction

HDT true he¢ading

5.6.7 Vi

The visibil
The test sh|

5.6.8 Se

At least fiv|

ibility

h-surface temperature

e measurement points (including the upper and lower limits of the measurement rang

shall be unfiformly-$elected. The test should be carried out by a temperature measurement appar

5.7 Dat4

| storage and transmission

ty test points shall be sélected at 50 m, 500 m, 1 000 m, 1 500 m, 5 000 m, 10 000 m andl 20 000 m.
ould be carried out by a-visibility measurement apparatus.

e, and 0 °C)
htus.

5.7.1 Data storage and integrity

After an SMI runs continuously for three days, calculate the available days for storage according to
Formula (1), and check the integrity of the measured data in accordance with Annex C.

d:—Sl-'-S2 Xn
S2

© IS0 2024 - All rights reserved
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where

is
is
is

is

5.7.2 Da

ISO 23745:2024(en)

available days for storage;
free space;
occupied space;

the number of days (here it is set to 3).

ta transmission

Set up the
of SMI and

5.8 C(Clod

Shut down

communication transmission in terms of mode, interface and format according tothg
run it for not less than 1 h. Check the integrity of the received data in accordanee'with

k

the synchronize function of clock, and then operate the SMI continugusly for three ¢

checking the clock error.

5.9 Pow
Depending]

normally.

6 True

6.1 Prin

The wind i

(see Figurd
vector.

Computati
ms~1 for sp
See Annex
over the g1

6.2 Com

The appars
(3).

er supply

on the user manual of SMI, connect the nominal power supply to check if the SMI

wind calculation

ciple

nduced by the ship's motion shall be'removed from the apparent wind to compute thg

b 1). Consequently, the true wingd- vector is the sum of the apparent wind vector and

bns hereafter are done according to mathematic coordinates. Units are degrees for
eed. Conversion shall bée done if speeds are given in other units (e.g. if SOG is measure
B about the requirenients of measured true heading, course over the ground (COG), an
ound (SOG).

ponents of the apparent wind (S,,,y and S, y)

document
Annex C.

ays before

is running

true wind
the motion

angles and
1 in knots).
1 the speed

ent wind.speed component along X-axis and Y-axis are calculated according to Formulae (2) and

S

- S sin[(D,,,. + D, 4)1t/180]

(2)

wa,X ~

Swa,Y =

B Swr COS[(Dwr + th)‘l'[/180]

© IS0 2024 - All rights reserved
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where

S,

\\%

S

w

S,

wr

D

wr

Dygq

ISO 23745:2024(en)

second (ms™1);

second (ms™1);

ax 1sthe X component of apparent wind in the Cartesian coordinate system, expressed in metres per

ay istheY component of apparent wind in the Cartesian coordinate system, expressed in metres per

is the RWS (relative wind speed) measured by SMI, expressed in metres per second (ms™1);

is the RWD (relative wind direction) measured by SMI, expressed in degrees (°);

is the HDT (true heading), expressed in degree (°).

6.3 Com
The ship's

6.4 Com
The true wj

S.

wt, X =
Swt,Y =

where

S

ponents of the ship's motion (S, y and S, y)

motion speed component along X-axis and Y-axis are calculated according to Formulae

L, sin(D,,, ©/180)

' cos(D,, m/180)

is the X component of ship's motion speed in the Cartesian coordinate system, expre
tres per second (ms-1);

is the Y component of ship's motion speed in the Cartesian coordinate system, expre
tres per second (ms~1);

is the SOG (speed over the ground), expressed in metres per second (ms™1);

is the COG (course over the ground), expressed in degree (°).

ponents of the true wind\(S;,. x and S, y)

ind speed component along X-axis and Y-axis are calculated according to Formulae (6)
S‘wa,X + Sm,X

S.wa,Y + Sm,Y

isthe X component of TWS (true wind speed) in the Cartesian coordinate system, ex

wt, X

(4) and (5).
(4)

(5)

tsed in me-

tsed in me-

and (7).
(6)

(7)

pressed in

S

wt,Y

metres per second (ms™1);

is the Y component of TWS (true wind speed) in the Cartesian coordinate system, expressed in

metres per second (ms1).

6.5 Calculation of the true wind direction and true wind speed (D, and S,,,)

The true wind direction is calculated according to Formula (8), and the true wind speed is calculated
according to Formula (9). The angle and vectors relevant for true wind calculation are shown in Figure 1 and
Figure 2. In these figures, the 0° direction is referred to the true north, the apparent wind direction is the
sum of HDT (true heading) and RWD (relative wind direction), as shown in Figure 1. The RWD (relative wind
direction) is translated to the apparent wind direction, which is calculated from true north, for calculation of
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the apparent wind speed components, as shown in Formulae (2) and (3). The relationship between vectors
of true wind, relative wind and motion wind is shown in Figure 2. The motion wind is generated only by the
ship’s motion, which has the same speed but the opposite direction to the ship’s motion.

Key
a  angle of COG
B angle of HDT
6  angle of RWD
1 COG
2 HDT
3 RWD
Figure 1 — Angle relevant for,true wind calculation
00
oY
|
|
270°- - - - —.- G S 90°
3
1
2
Key
angle of true'wind vector

true wind vector
relative wind vector

W N R

motion wind vector
Figure 2 — Vectors relevant for true wind calculation
Dy, =270 - atan2(S,,y, Syt x)180/m  (modulo 360°) (8)

NOTE1 atan2 is the C function which gives the inverse tangent over 360° for any couple of values along the X- and
Y-axes.
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Swt :\/(Swt,x)z"'(swt,Y)2 9)

NOTE 2  If the measurement data of true heading D, 4 is not available, an approximate computation of the true wind
can be done assuming that the heading is equal to the course (Dy4 = Do) but only if the ship speed is higher than 3 kt
(3 kt=1,543 ms™1).
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A.1 Gen

This annex_provides installation requirements for shipborne meteorological instruments. See
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Annex A
(informative)

Installation requirements

eral

NMO-No. 8

for further

is unobstructed, and keep the distance between the wind sensor and the lewer closest platfo

A.2 Win
The follow
a) install
2 m;
b) keeptl
A.3 Ten
To prevent
the followi
a) install
b) donot
exhaus
c) keeptl
A4 Atm
The follow
a) avoid g
b) install
pressu

information on installation requirements.

d sensor
ng requirements apply:

the wind sensor on the mainmast, foremast or compass deck where thelair flow from al

e direction mark of the wind sensor aligned with the mid§hip line.

jperature and/or humidity sensor

the temperature and/or humidity sensor from solar radiation and maintain natural Y
hg requirements apply:

the temperature or humidity sensor in ayentilation and radiation shield;

place the temperature or humidity sensor near artificial airflow (such as from air cong
ts);

e distance between the sensor and the installation deck within a range of at least 1,5

ospheric pressure sensor
ng requirements-apply:
ir flow distufbance and sunlight;

a statie-pressure head at the air inlet of the sensor to reduce the influence of wind on
re measurements.

directions
rm at least

yentilation,

itioning or

m to 2,0 m.

barometric

A.5 Visibility sensor

Keep the distance between the sensor and the installation deck at least 2 m.
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