
W ith manual observa-

tions, data is col-

lected afterwards

from the log files, which means

that this data can be useful only

for climate models, not for fore-

casting. Data quality is depend-

ent on the observer: measure-

ment accuracy can vary and the

observation is based on only one

reading. In comparison, auto-

matic weather stations provide

continuous 24h measurements,

with consistent measurement ac-
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Weather observations aboard the

Vaisala new-generation 
shipboard AWS
The ability to collect high-quality meteorological data at sea
is becoming ever more important. Although satellites can be
used to collect basic data, shipboard and buoy observations
are still needed. The world’s landmasses are increasingly be-
ing covered with automatic weather station networks - and
more coverage is needed over the oceans. However, marine
meteorological data is still mainly gathered with analog in-
struments, with manual data entry into files. With manual
observations, data quality and observation density is de-
pendent on the human observer, whereas automated obser-
vation systems provide consistent and continuous data.
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curacy. Automatic weather sta-

tions can also use direct satellite

communication links to send

the meteorological data sets in

coded format to the global net-

work in real-time, which means

that the data can also be used for

forecasting. 

Vaisala has been engaged in

automated shipboard weather

observation from the early 1980s

and has gained a large body of

experience from numerous in-

stallations. The total installed

base of Vaisala automatic ship-

board weather stations is ap-

proaching 100, and it ranges

from basic true wind systems to

fully automatic synoptic weather

stations with optical sensors and

several wind sensors. Vaisala

weather stations are in operation

aboard cruise ships, research ves-

sels, icebreakers and naval ves-

sels. Most of the installations

have been tailored to meet the

customer’s specific needs. When

our knowledge of all the installa-

tions is pooled, it can be said

that Vaisala has a profound un-

derstanding of the practical as-

pects of weather observation in a

marine environment.

Basic system 
configuration

Vaisala’s new-generation ship-

board automatic weather station

is designed specifically for VOS

and VOSClim applications to

cover the most demanding ma-

rine weather observation re-

quirements. The station is a de-

velopment of the field-proven

Vaisala MILOS520 Data Collec-

tion and Processing System. The

MILOS520 frame has been in-

stalled in a watertight, non-cor-

rosive plastic enclosure along

with the mains power supply,

back-up battery enclosure and

other key components. High-

quality connectors have been

used to connect the sensor ca-

bles, mains power and commu-

nication lines. This makes instal-

lation very fast and easy. The ca-

bling is pre-tested at the factory

so the station can be put online

immediately after installation.

In its basic form, the Vaisala

shipboard automatic weather

station’s sensors are installed in a

tiltable 4 meter high mast. The

high-quality Vaisala HMP45D

sensor measures air temperature

and humidity. It is installed in

the radiation shield at a height

of 2 meters. The HUMICAP®

Humidity and Temperature

Probe HMP45D’s head is easy

to remove for calibration pur-

poses. The Vaisala Anemometer

WAA151 measures wind speed

and direction, and the Vaisala

Wind Vane WAV151 is installed

on top of the mast. The Vaisala

Pressure Sensor DPA501, in-

stalled in the MILOS520 frame,

measures air pressure with a stat-

ic pressure head at the bottom of

the enclosure. 

True wind calculation

For true wind calculation, a GPS

receiver can be used or an In-

marsat-C radio if one is avail-

able. In any case, GPS data alone

is insufficient for calculating

true wind data accurately in

every circumstance as it only

gives wind speed and direction.

With this information, the true

wind can be calculated correctly

only when the ship moves in a

truly straight line. If the ship

moves in reverse, which is typi-

cal for icebreakers for example,

the true wind calculation will be

totally incorrect.

For accurate true wind calcu-

lation, heading information is

needed. The best source of head-

ing information is the ship’s gy-

rocompass, which normally

makes heading information

available in NMEA183 format.

The Vaisala shipboard automatic

weather station has a compatible

input for this format. Cheaper

electric compasses can also pro-

vide heading information, but in

order to calibrate them the ship

must be turned around 360 de-

grees. Electric compasses are also

available that do not have to be

calibrated in this fashion, but

they are very expensive.

Installing the system is easy.

Three bolts are needed for the

mast, the mains power comes

from the ship’s power system, a

little space is needed for the data

entry PC on the bridge and

NMEA183 data output is need-

ed from the gyro compass.

For manual data entry, the

Vaisala Yourlink PC program al-

lows ship personnel to type in

the manual observations and

view the sensor data in real-time.

The shipboard PC does not have

to be the latest model: the

Yourlink program operates with

the 486 processor.

Message formats

The Vaisala AWS software sup-

ports the FM-13 ship code and

the IMMT-2 code. Messages
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Vaisala AWSs are used
on board many types of

vessel, for instance
icebreakers, cruise

vessels and research
vessels.



are generated every 1 to 3 hours:

the user can select the interval.

The user can also select the exact

times of message generation and

editing. If the message is not

manually edited, the AWS gen-

erates complete messages auto-

matically. The messages are then

stored on the PC’s hard disk

and, if satellite communication

is used, they are sent automatic-

ally by satellite.

Data storage

Vaisala shipboard AWS can be

provided with an optional mem-

ory unit for data storage. Built-in

algorithms test each measure-

ment to ensure data quality. For

each parameter, tests are carried

out on the minimum, maximum

and step limits, as well as cross-

checking between the different

parameters. For manual data en-

try, quality checks ensure that the

operator does not enter incorrect

data values. A built-in testing sys-

tem also runs continuously to

check the hardware, reporting

immediately if a fault occurs.

Data communications

The basic Vaisala shipboard

AWS supports Inmarsat-C com-

munication, but the Inmarsat-C

radio itself is provided as an op-

tion. The Vaisala AWS software

supports optional sensors and

output messages for the

YourVIEW real-time display, as

well as for the Vaisala Digital

Displays DD50, WD30 and

WD50. The Vaisala AWS soft-

ware can also provide surface

weather data for Automated

Shipboard Aerological Program

(ASAP) installations. To enable

the optional output messages,

another serial interface is need-

ed along with extra cable con-

nectors and cabling to the AWS

enclosure. The optional sensors

require connectors, cable sets

and installation mechanics.

Optional sensors and
setup

A water temperature sensor is

available as an option for the sta-

tion: its cable connector and

measurement software is provid-

ed with the basic station. The

water temperature sensor can be

any four-wire PT100 tempera-

ture sensor or the Vaisala Water

Temperature Sensor DTS12W.

Water temperature is a very im-

portant measurement parameter.

Vaisala provides it as an option

due to the difficulty of sensor in-

stallation below the water line.

Cooperation is necessary with

the shipyard and/or ship owner.

In addition to the optional

water temperature sensors, sen-

sors for rain duration, sunshine

duration, global radiation or

albedometer, long-wave radia-

tion and amount of precipita-

tion are all available as options.

Moreover, optical sensors for

cloud base and visibility/present

weather can be used. The data

provided by optional sensors is

automatically included in the re-

port templates if the sensors

have been added and activated

in the software. For wind speed

and direction measurement, the

maintenance-free Vaisala Ultra-

sonic Wind Sensor WS425S can

be chosen instead of the

WAA151 and WAV151 sensors,

which must be maintained peri-

odically.

If the Vaisala AWS mast can-

not be installed in an ideal loca-

tion for the wind sensors, the

wind sensors can be installed

elsewhere. Their data can be fed

into the system via cable or ra-

dio link. The available commu-

nication options are Meteosat

GOES and GTS satellite, but

other communication options

such as Argos are possible as

well.

Easy maintenance 

The Vaisala shipboard AWS

does not require periodical

maintenance. Operational and

visual checks once a year are suf-

ficient. The sensors do require

some periodical maintenance:

the temperature and humidity

sensor should be calibrated once

a year, there should be a yearly

check of the pressure sensor, and

the bearings of cup anemometer

wind sensors need to be changed

once a year as well. ●
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In a typical shipboard AWS set up,
measurements include air
temperature, humidity, wind speed
and direction, and pressure. A
number of optional sensors, such as
water temperature, rain duration,
visibility and present weather, can
be interfaced to the station. 


