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1 Abstract

The new engine power requirement of Finnish-Swedish ice class rules has been
criticized to give too high power values for small ships. Therefore the Ship
Laboratory of the Helsinki University of Technology observed the performance of the
small tonnage in brash ice channels during winter 2003. The observation voyages
were made on seven ships, one on each. Additionally the channel profile was
measured in three locations so that the performance of the vessels could be evaluated.
This report consists the description of the observation voyages and methods, the
analysis of the results and conclusions of the performance of small tonnage in ice. The
ships in this study are not identified but they are only designated as A, B, C, D, E, F
and G.



2 Introduction

The power requirements of the new Finnish-Swedish ice rules were published in the
beginning of October 2002 and came into force in 1 September 2003. The new power
requirement seems to have the greatest effect on small ships of 2000-5000 dwt as
compared with the old requirements (1985 rules). The ice class of existing vessels of
this size may be lowered in ice classes IA and IA Super. Because of this it was
decided to carry out a validation exercise where a set of small vessels are investigated.
The owners of small vessels navigating in the Baltic in ice were sent a request to
deliver the needed data for the calculations of the power requirement of the ice class
according to the new rules. The request was sent to several ship owners and many of
them answered but some did not deliver all data needed and finally the needed data of
18 ships was received.

Next step in this study was to observe the performance of some of these vessels when
navigating in ice. Ships that had a high ratio between the power requirement
according to the new rule and installed power were chosen for these observations.
The number of the observed small ships was seven, six of which were navigating in
the Gulf of Finland and one in Lake Mélaren in Sweden.

3 Ships and voyages

The ships selected for the study had a low ratio between the installed power and the
new power requirement. Table 1 shows the 18 ships for which the power was
calculated. The power requirement according to the new rule is symbolized with P,
and according to the 1985 rule with P;gss.

Table 1. The calculations of the power requirement. The selected ships are
marked and designated with letters.

Ps, 2002 Ps, 1985

Ship L B T Dp Tonnage A o (% Pinst rule rule F-S Dp/T Pinst/P2002  P1985/P2002
m m m m dwt t deg deg kW kW kW Ice Class
Ship 1 1447 206 7.0 5.00 7226 16041 14 20 15600 5723 6466 IAS 0.71 2.73 1.13
Ship 2 (A) 909 165 52 3.05 3400 5583 30 44 2766 4791 3517 IAS 0.59 0.73
Ship 3 1050 17.0 6.6 4.15 8145 10690 22 35 4120 3557 4323 IAS 0.63 1.16 1.22
Ship 4 (G) 85.0 125 53 260 3260 4537 30 47 1845 3101 1814 1A 0.49 0.60 0.59
Ship 5 (C) 788 126 54 270 2954 4204 29 61 1840 2899 1617 1A 0.50 0.63 0.56
Ship 6 (B) 789 125 53 280 3200 4018 34 90 1800 3399 1767 1A 0.53 0.53 0.52
Ship 7 (D) 80.2 125 50 240 3000 4042 36 64 1700 3642 1620 1A 0.48 0.47 0.44
Ship 8 850 144 59 320 4230 5712 30 52 2460 3051 1892 1A 0.54 0.81 0.62
Ship 9 1024 159 59 3.80 5440 7624 25 30 2880 2305 2695 1A 0.65 1.25 1.17
Ship 10 80.8 125 54 290 3400 4500 31 30 1850 1817 1891 1A 0.54 1.02 1.04
Ship 11 76.3 135 50 2.60 2650 3951 30 40 2207 2694 1793 1A 0.52 0.82 0.67
Ship 12 89.7 136 57 3.20 4023 5356 30 40 2066 2359 2111 1A 0.56 0.88 0.90
Ship 13 87.0 136 57 3.20 4228 5461 31 36 2330 2271 2138 1A 0.56 1.03 0.94
Ship 14 791 125 54 285 4139 35 40 2040 2283 1798 1A 0.52 0.89 0.79
Ship 15 957 144 43 257 3036 4532 30 40 1999 2417 1249 1A 0.60 0.83 0.52
Ship 16 762 121 4.0 240 2120 3032 25 28 1249 1333 1144 1B 0.60 0.94 0.86
Ship 17 789 125 49 280 3710 34 40 1800 1514 1093 1B 0.57 1.19 0.72
Ship 18 789 125 52 280 3965 34 40 1650 1616 1230 1B 0.54 1.02 0.76




For the most of the vessels in Table 1 the ratio between the installed power and the
new power requirement is close to one or higher. Five ships with this ratio close to 0.5
were chosen for the observations.

In addition to the five ships selected in Table 1 the performance of Ship E was
observed during her voyage from Ut6 to Naantali and Ship F in Lake Mélaren from
Sodertélje to Visteras. The power requirement of these two vessels was not calculated
in advance and the data needed for the calculations was collected from the ship during
the voyage. The data of Ships E and F is presented in Table 2.

Table 2. Data of Ships E and F.

Ps, 2002 Ps, 1985

Ship L B T Dp Tonnage A o b2 Pinst rule rule F-S Dp/T Pinst/P2002  P19gs/P2002
m m m m dwt t deg deg kW kW kW Ice Class

Ship F 86.6 128 47 2.7 2896 4383 25 90 1975 3213 1861 1A 0.57 0.61 0.58

ShipE 924 13.6 6 2.96 4803 6483 32 70 2640 4165 2401 1A 0.49 0.63 0.58

The most ideal ice conditions for the observations would have been an old ice
channel, one metre thick in the middle, which is the rule channel for ice class IA (and
IA Super with 10 cm thick consolidated layer). The beginning of the winter was
severe and the restrictions to navigation closed the Gulf of Bothnia from the IA
vessels smaller than 4000 tdw in the end of January. Because of this most of the
observations were made between Helsinki and Hamina in the Gulf of Finland. In the
middle of February the ports east of Helsinki were restricted to vessels of ice class 1A,
smaller than 2000 dwt. Because of the hard ice conditions in the Gulf of Finland the
archipelago fairway was opened and taken in use on February 2. Ice does not move in
the archipelago fairway and the channel was very much navigated which made the
observations easier to conduct. Four vessels out of seven were observed in this
fairway, which made the comparison of the performance of these vessels easier
although the observations in this route were made within one and a half months,
between the 28" of January and the 13™ of March.

The owners of the ships in this study represented four nationalities: two were Finnish,
one Swedish, two German and two Dutch. The voyages and dates are presented in
Table 3 and the routes are presented in Figures 1...3.

Table 3. The ships, voyages and dates in chronological order.

Date Ship Year built Tonnage [dwt] Voyage

1 21.1.2003 A 1983 3400 Inkoo - Parainen

2 28.1.2003 B 2000 3200 Loviisa - Hamina

3 3.-5.2.2003 C 1982 2954 Rauma - Loviisa

4 12.2.2003 D 1991 3000 Kotka - Emasalo

5 20.2.2003 E 1998 4803 Ut6 - Naantali

6 10.3.2003 F 1986 2896 Sddertalje - Vasteras
7 13.3.2003 G 1995 3260 Loviisa - Emasalo
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Figure 1. The routes of Ship C, Ship B, Ship D and Ship G.



Figure 2. The route of Ship F in lake Milaren from Sodertilje to Visteras.
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Figure 3. The route of Ship E from Uto to Naantali.

The observations were carried out so that the observer stayed onboard the vessel
during the voyage. Date, time, position, speed and heading were recorded with a PC
using a GPS navigator. The data collecting frequency was between one sample in two
seconds and one sample in six seconds. During the observations the observer took
notes using a form in which the ice conditions, power data and other observations
were marked every second minute. The forms of all voyages are in Appendix 2.



4 Channel measurements and channel formation

4.1 Profile measurements

The channel profile was measured in four different locations: west of Emaisalo, close
to the port of Loviisa, west of Ruissalo and south of Emaésalo. Figures 4...6 show the
locations of the measuring areas. The dates of the voyages and channel profile
measurements are shown in

Table 4.

Figure 4. Channel profile measurings west and south of Emiisalo.
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Table 4. The dates of the voyages and channel measurings.

profile

Figure

6.

channel
measuring area west of Ruissalo.

profile

Monday Tuesday Wednesday Thursday Friday Saturday Friday
> 20 21 22 23 24 25 26
g Ship A
8 27 28 29 30 31 1 2
Ship B Channel 1 Emasalo
3 4 5 6 7 8 9
Ship C Ship C Ship C
> 10 1 12 13 14 15 16
S Channel Loviisa Ship D
E 17 18 19 20 21 22 23
Channel Ruissalo Ship E
24 25 26 27 28 1 2
3 4 5 6 7 8 9
10 11 12 13 14 15 16
S Ship F Ship G
g 17 18 19 20 21 22 23
24 25 26 27 28 29 30
Channel 2 Emiésalo

The channel profiles were measured using a 50 mm drill with an engine. The first
channel in Emiésalo and the channel in Ruissalo could not be measured over the whole
channel because they were very much navigated and no pilot ladder was available. A
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typical situation for channel cross-section measurements is shown in Figure 7 where
the measurement team is waiting for a ship to pass the ice channel under measuring.
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Figure 7. A ship interrupting the channel measurements west of Ruissalo.

4.1.1 Channel in Eméasalo 30.1.2003

One profile was defined of the channel leading out of Skéldvik oil terminal east of
Emisalo. When the archipelago fairway was opened to traffic the 2™ of February the
small tonnage navigating to the eastern Gulf of Finland also used this measured part
of the deep-water fairway. The channel was too light to be measured closer than 11
metres from central line. The channel was measured in the end of January and it was
not very well formed yet. Using 2 degrees inclination angle between the closest
measured point to central line and the central line the mid channel thickness was 0.20
m (Figure 8).
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Figure 8. The profile of the channel west of Emiisalo 30.1.2003.

4.1.2 Channelin Loviisa 11.2.2003

Two profiles were defined of the channel leading to Loviisa. The distance between the
profiles was 200 metres and the profiles were in relative terms of the same shape.
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Both profiles could be measured over the whole channel because of an about 5 cm
thick consolidated layer. The average mid channel thickness was 0.35 m. The profiles
are given in Figure 9 and a photo of the channel in Figure 10.

‘—O—meile 1 —B— Profile 2 —&— Average profile
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Figure 9. Channel profile and average profile in Loviisa 11.2.2003.

Figure 10. Loviisa channel 11.2.2003.

4.1.3 Channel in Ruissalo 18.2.2003

Four profiles were measured west of Ruissalo. This channel was a relatively much
operated light channel and could therefore not be measured in the central line. Figure
11 shows the channel and Figure 12 the profiles.
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Figure 11. Ruissalo channel 18.2.2003.
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Figure 12. Four channel profiles measured west of Ruissalo 18.2.2003.




The mid channel thicknesses were estimated using again the two degrees slope angle
between the measured thickness closest to the centre line. The visually estimated mid
channel thickness was 0.50 m which profiles 2...4 support. The last measured
thickness in profile 1 was 2.30 metres, which is the highest measured value. In this
case there were probably ice floes one upon the other and if the mid channel thickness
is estimated using the second last measured point the it would then be 0.62 metres
which is close to the other mid channel thicknesses. The average mid channel
thickness is thus 0.42 m.

4.1.4 Channels in Emasalo 26.3.2003

The last channel profile measurements were made south of Emisalo 26" of March.
The channels of the deep fairway leading out of Skdldvik and the archipelago fairway
eastwards (Figure 13) were measured. The mid channel thickness of the archipelago
channel was 0.35 metres but if the cross sectional area of the channel from centre-line
to 6.25 metres, that is about B/2 of the observed vessels, is converted to correspond to
the cross section of the rule channel with the slope angle of two degrees the mid
channel thickness is 0.60 metres shown in Figure 14 as a dashed line.

Figure 13. The channel of the archipelago fairway leading east from Emiisalo.
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Figure 14. The channel profile of the archipelago fairway leading eastwards from
Emaisalo measured the 26th of March 2003.

The channel of the deep-water fairway of Skoldvik oil terminal was measured in a
location 2.7 km south of the first measured profile in the 30" of January 2003. These
two measurements can be used to estimate the channel thickness formation during the
period between the measuring dates. The dashed line shows the simplified channel
profile with the slope angle of 2 degrees. The cross sectional area of the measured
profile and simplified profile are the same from central line to 15 metres (Figure 15)
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Figure 15. The channel profile of the deep-water fairway leading out of the
Skoldvik oil terminal.

4.2 Ice channel formation

One ice channel was measured two times during the winter. It was the channel in the
fairway leading out of the Skoldvik oil terminal. The channel was not measured
exactly in the same location but the formation of the channel can anyway be estimated
according to these two measurements. The channel was measured west of the pilot
station of Emisalo the 30™ of J anuary. At that time the channel was very light and the
whole profile could not be defined. The estimated mid channel thickness is 0.15 m.
The second time the channel was measured 1.5 NM southwards in the 26" of March
and the whole profile could be defined. The mid channel thickness was 1.0 m.

When the cold sum in degree-days is calculated for the period between the two
measurements and the mid channel thickness is assumed to be dependent on the
square root of the cold sum, we can plot the mid channel thickness as a function of the
date. Figure 16 shows the temperatures and the cold sum during the period between
the measurements and Figure 17 shows the channel thickness as a function of the date.
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Figure 16. Average day temperature and relative cold sum for the period
between the 30th of January and 26th of March 2003 in Isosaari.
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Figure 17. The estimated growth of mid-channel thickness as a function of date.

The profile of the channel of the archipelago fairway leading east from Emaésalo was
measured the 26™ of March and the mid channel thickness was 0.60 metres. If we
assume that this channel formed equally to the Skdldvik channel, the thickness of this
channel can be presented as a function of the dates (Figure 18).
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Figure 18. The estimated channel thickness of the archipelago fairway.

The archipelago fairway was opened to the traffic the 2" of February and the ice
thickness at the area was about 0.45 m so the mid channel thickness is assumed to
have been 0.20 m at that time. Ship C passed the measuring point three days later and
the mid channel thickness was already 0.32 m and Ship G passed the measuring point
in the 13™ of March, when the channel was about 0.58 m thick according to Figure 18.

The channel leading to Loviisa was navigated during the whole winter and it was
measured the 11" of February and the average mid channel thickness was 0.35 m. The
average daily temperature in Isosaari was continuously below zero degrees starting
the 13™ of December and the ice thickness out of Loviisa was 5-15 cm the 12" of
December. Figure 19 shows the growth of the mid channel thickness starting from
December 13.
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Figure 19. The mid channel thickness of the fairway leading to Loviisa.

The figures above are based on only a few measurements of the channel thickness and
on the assumption that the channel thickness is proportional to the square root of cold
sum. Because the channels could not be measured the same days as the voyages were
made, some channel thicknesses had to be interpolated or extrapolated. The channel
thicknesses used in the evaluation of the performance of the vessels in ice are
presented in Table 5. The Emésalo channel for Ship C was not the same channel than
for the other ships but it was the Skoldvik channel west of Emésalo and therefore the
thickness is 0.15 m, which was defined in the 30" of January 2003.

Table 5. The estimated channel thicknesses during the voyages.

Ship Date Channel Hm
Ship B 28.1. Loviisa 29 cm
Ship C 5.2. Emasalo 25 cm
Loviisa 32 cm
Ship E 20.2. Ruissalo 42 cm
Ship G 13.3. Emaésalo 58 cm
Loviisa 43 cm

5 The voyages and evaluation of ships

The GPS data of each voyage was recorded using a PC and the observer took notes at
the same time. Appendix 1 shows graphs for the speed, distance, latitude and
longitude as a function of time together with the main actions during all voyages. The
following evaluations are mainly based on these graphs.
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5.1 Ship A

The voyage onboard Ship A was the first observation made in the 21% of January. Ship
A is a 3400 dwt cement bulk carrier of ice class IA Super. Ship A was built in 1983
and her installed power is 2766 kW. According to the new rules the power should be
4791 kW for ice class IAS, 3650 kW for IA and 2468 kW for IC. Open water speed of
Ship A is 13.7 knots.

The voyage of Ship A started from Kantvik (Kirkkonummi) in ballast. She navigated
first about one hour in an old light ice channel before the open water leg that took
about four hours. After that she navigated in an old light archipelago ice channel six
hours and could sustain almost the open water speed. Her destination port was
Parainen.
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Figure 20. The speed of Ship A as a function of distance during her voyage from
Inkoo to Parainen.

In the beginning of the voyage before the open water leg Ship A navigated in an old
channel. The channel was relatively light because it was not very much navigated and
the date was only the 26™ of January. The speed during this leg was between six and
ten knots. After the open water leg the vessel navigated in a very light ice channel
where most of the slowing downs are because of some external reason. The ice
channel was a very light quite newly broken channel with open water areas in the
middle and a visual estimation from the bridge indicated that it did not have any
actual side ridges. Since the ice class of the vessel is IA super, the vessel should have
been able to sustain almost the open water speed of 13,7 knots in ice channels but she
did not.

5.2 Ship B

Ship B is a quite new IA vessel of 3200 dwt with an installed power of 1800 kW.
According to the new rules the power should be 3399 kW for ice class IA and 2244
kW for IB. Open water speed of Ship B is 12.2 knots.

The voyage of Ship B started in ballast from Loviisa (Valkom) and the destination
was Hamina. The ice conditions were fairly difficult for her and she got stuck a few
times during the voyage. However, icebreaker assistance was not needed since she got
free when other vessels passed her. A part of the voyage was navigated in the same
channel as Ship C and Ship G and another part in the same channel as Ship D.
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Figure 21. The speed of Ship B as a function of distance during her voyage from
Loviisa to Hamina.

Ship B started the voyage well making a good time with the speed of 8...9 knots in a
light ice channel. But when the ice channel got a little heavier or when the vessel
turned or yielded to other ships the speed decreased dramatically. In some cases the
speed dropped down to approximately two knots and several times down to five knots
until she got stuck. After getting stuck she had to wait for 2 hours and 20 minutes to
get free when another ship overtook her. The ice channel during the whole route
should not have been very heavy and she still had difficulties in some locations, which
indicates that she was close to her limits of capability in navigating in ice.

5.3 Ship C

Ship C is a 25 years old 1A vessel of 2954 dwt dead weight. The installed power is
1840 kW and the power requirement is 2899 kW for ice class IA and 1939 for IB. The
ship was ballast-laden and her open water ballast speed is 12 knots.

The voyage started from Rauma and before open water area, there was about an hour
drive in quite a heavy old ice channel. The vessel met ice again south of Hanko but a
little more difficult ice conditions started only a few hours later south of Inkoo. The
ice conditions became very difficult and she got stuck among several other vessels
and waited about four and a half hours for icebreaker Voima to assist her. The ice
conditions were very difficult at the area because of the hard south -west wind. Voima
towed Ship C about one and a half hours but she faced again difficulties south of
Helsinki. From Helsinki to Loviisa she did not have difficulties in navigating in the
old ice channel. She navigated between Emaésalo and Loviisa in the same ice channel
as Ship G and Ship D and into the Port of Loviisa in the same ice channel as Ship G
and Ship B.
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Figure 22. The speed of Ship C as a function of distance during her voyage
between the position south of Hanko and Loviisa.

The difficulties before the archipelago fairway east of Helsinki are understandable
because of the very heavy ice conditions where other more powerful ships also had
difficulties. East of Helsinki the ice channel was light and she could keep up a speed
of approximately ten knots. The archipelago fairway ice channel had been broken and
taken into use only a few days earlier. So it could not have been very heavy in any
locations and definitely not even close to one metre in the middle. Yet the speed
dropped down to seven and even five knots when the ice channel got a little heavier.
If the ice channel had been a little older she would probably have had difficulties to
continuously keep up the speed of five knots.

5.4 Ship D

Ship D is a ten years old 3000 dwt ship of ice class IA. Installed power is 1700 kW
and the new rules gives 3642 kW for ice class 1A, 2427 kW for IB and 1463 kW for
IC. Open water speed is 11 knots.

When Ship D left the port of Kotka she had difficulties in turning and she needed to
be assisted by a tugboat. She navigated from Kotka to Emésalo in an old ice channel
and half of the voyage she was assisted by icebreaker Apu.
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Figure 23. The speed of Ship D as a function of distance during her voyage from
Kotka to Emiisalo.

In the beginning of the journey Ship D could occasionally keep up a speed of nine
knots but the speed also dropped sometimes down to three knots. Again the channel
was not very heavy and not close to the one metre thick rule channel. After a little
more than two hours from Kotka the progression became quite difficult and in about
half an hour she stopped to wait for icebreaker Apu that was coming from west. The
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rest of the journey she was assisted by IB Apu but even then the speed decreased
sometimes down to six knots without any obvious reason.

5.5 Ship E

Ship E is a little larger vessel than the others. It is a 4803 dwt IA vessel with the
engine power of 2640 kW. According to the new rules she should have 4165 kW for
ice class IA and 2800 kW for IB. Open water speed is 12 knots.

Ship E was coming into Naantali and the observations started north of Utd. The whole
voyage was made in an ice old ice channel part of which was the fairway between
Mariehamn and Turku. This ice channel was 100-150 metres wide and the vessel did
not have any difficulties during the voyage. Ship E was in ballast during the voyage.

0.00 10.00 20.00 30.00 40.00 50.00 60.00 70.00 80.00
Distance [NM]

Figure 24. The speed of Ship E versus distance during her voyage from Uto to
Naantali.

5.6 Ship F

Ship F is a 2896 dwt vessel who visits regularly Lake Mélaren in Sweden. Her
installed power is 1975 kW and according the new rules the power should be 3213 for
ice class TA and 2143 for IB. Ship F was originally designed to operate to Lake
Vinern via the Trolhdtte canal and to fit in the locks the bow was made quite blunt.
Her open water speed is 12 knots.

The voyage of Ship F was made in Lake Mailaren starting from Sodertdlje. The
voyage was made maybe a little too late because the melting of ice had already
started. The whole voyage was made in an ice channel but there were large open areas
especially closer to Vésterds, which was the destination port. The ship did not have
any difficulties during the voyage.
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Figure 25. The speed of Ship F versus distance during her voyage from
Sodertilje to Visteras.

5.7 Ship G

The last observations were made on Ship G that is a 3240 dwt ship. The installed
engine power is 1845 kW and it should be according to the new rules 3036 for ice
class IA and 2053 for IB. Open water speed is 12.5 knots.

The voyage on Ship G was made in a much-operated old ice channel. The melting of
ice had already started but the ice channel was still relatively hard to navigate. Ship G
did not have major difficulties during the voyage, only in some positions where the
channel turned or in the intersection of two channels the speed lowered a little.

Speed [kn]

0 10 20 30 40 50 60 70
Distance [NM]

Figure 26. The speed of Ship G versus distance during her voyage from Loviisa
to Emasalo.

Ship G made the journey rather well being able to keep up the speed of eight, nine
knots. The speed decreased below seven knots only because of some other reason e.g.
when she met another ship. The journey was made in mid-March and the melting of
ice had already started but the ice channel was still relatively heavy to navigate.

6 Comparison between ships that navigated in the same
channels

Four ships: Ship D, Ship B, Ship C and Ship G used partly the same ice channels with
each other. The ice channels have probably changed between the observations
because the observation period was about one and a half months.
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The ice channel leading to Loviisa was used by Ship B 28" of January, by Ship C a
week later and by Ship G the 13™ of March. The leg was only about 5 NM long and
Ship B and Ship G did it almost in the same time but Ship C did a little slower (Figure
27). Ship G was coming out of Loviisa and she did not keep up full speed all the time
because of some machines working on ice. Figure 28 shows the speed of the vessels
during the leg.
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Figure 27. Distance versus time in the ice channel leading to Loviisa. The ratios
between the installed power and the new power requirement are shown in the
legend.
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Figure 28. Speed versus distance in channel leading to Loviisa. The ratios
between installed power and new power requirement are shown in the legend.

Ship B and Ship C used full power during this part of the voyage and Ship B did the
leg one week earlier. The average speed of Ship C was 7.0 knots and Ship B 8.7 knots.
Ship B seems to perform a little better in ice than Ship C, which can also be seen in
the H-V —curve (Figure 33). Ship G used full power only for about 2.5 miles and her
average speed was about 10 knots. Ship G did this part of the voyage about one and a
half months later than Ship B, and so the channel must have been heavier which
indicates that Ship G performs much better in ice than Ship B and Ship C.

Ship C, Ship G and Ship D used the same channel for 22 NM from the south of
Loviisa to Emisalo. The ships seem to be equally good in performing in the ice
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channel (Figure 29). Figure 30 shows that there were some differences in speeds but
all three vessels could keep the speed of about 8...9 knots.
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Figure 29. Distance versus time in the ice channel between Loviisa and Emisalo.
The ratios between the installed power and the new power requirement are
shown in the legend.
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Figure 30. Speed versus distance in the ice channel between Loviisa and
Emisalo. The ratios between the installed power and the new power requirement
are shown in the legend.

The average speeds during this leg were for Ship C 8.24 knots, for Ship D 8.06 knots
and for Ship G 8.30 knots. The average speeds are almost the same for all ships but
Ship G did the voyage one month after Ship D and one and a half months after Ship C
and the ice channel must have been much thicker and heavier. The ice channel south
of Emésalo was 28 cm thick, 43 cm thick and 58 cm thick (Figure 18) when Ship C,
Ship D and Ship G did their voyages respectively, which indicates that Ship G
performs better in ice than Ship D and Ship C. Ship D seems to be a little better than
Ship C although her ratio between the installed power and the new requirement is
smaller than Ship C’s.

Ship D and Ship B used the same ice channel about 10 NM east of Loviisa. Ship D did
the voyage about two weeks later than Ship B. Distance versus time and speed versus
distance are presented in Figure 31 and Figure 32.
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Figure 31. Distance versus time in the ice channel between Loviisa and Hamina.
The ratios between the installed power and the new power requirement are
shown in the legend.
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Figure 32. Speed versus distance in the ice channel between Loviisa and Hamina.
The ratios between the installed power and the new power requirement are
shown in the legend.

Ship B got stuck in ice and she had to wait about two and a half hours before a roro
vessel passed her and she got loose. Figure 31 also shows that if Ship B had not got
stuck she would have done the voyage in almost half an hour faster than Ship D. Ship
D of course did the voyage two weeks later but this part of the voyage was only 10
miles long, which gives the average speed of 5.6 knots for Ship D and 4.0 knots for
Ship B but if Ship B had not got stuck her average speed would have been 7.3 knots. It
is difficult to evaluate the order of these two vessels but it looks like Ship B performed
a little better in ice.

7 H-V —curves constructed from the available data

The channel profiles were measured a few times during the observation period. Some
of the voyages were made approximately at the same time with the channel
measurements but some thicknesses of channels had to be estimated with the help of
the temperature data. The H-V —curves in Figure 33 are based on the measured and
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estimated channel thicknesses presented in Chapter 4.2 and the open water speed.
Error bars +0.20 m was used for the channel thickness and +0.50 knots for speed.
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Figure 33. Estimated H-V -curves for five ships constructed using one or two
speeds in an ice channel and the open water speed. The ratio between the
installed and the required power for each ship is shown in the legend.

The H-V —curve of Ship D is also presented in Figure 33. The only ice channel
measured in the route of Ship D was the Emadsalo ice channel, but an icebreaker
assisted Ship D at that time and the data collecting was actually stopped just before
the measured profile. However Ship D used the same route as Ship B and the H-V —
curve was constructed as follows.

The speed of Ship D was 7.0 knots in February 12 and the speed of Ship B was about
10.0 knots in January 28 in location 60.371°N, 26.708°E. According to the H-V —
curve of Ship B the channel thickness was approximately 0.20 m. This part of the ice
channel is between Hamina and Kotka and so only ships navigating to Hamina use it.
Therefore the ice channel can neither be compared to the measured one, much
navigated part of the archipelago ice channel nor to the much less navigated Loviisa
ice channel but the ice channel was probably something between these two.
According to Figure 18 the thickness of the archipelago ice channel in the 12" of
February was about 0.40 m and according to Figure 19 the Loviisa ice channel grew
between the dates of the voyages of Ship B and Ship D about 7 cm, which gives the
channel thickness of 0.27 m. The average of these two thicknesses, 0.34 m, was taken
to the H-V —curve.

The H-V —curves of Ship E and Ship G go close to the IA rule point, 5 knots in one
metre thick channel, but the H-V —curves of Ship C and Ship B are far from the rule
requirement. Ship E is a much larger vessel than the others with deadweight of 4803
dwt, which may explain the large difference but Ship G, Ship B and Ship C are about
the same size. One difference between these vessels is that Ship B and Ship C have
CP-propellers but Ship G has an FP-propeller.
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8 Conclusions

The new power requirements of Finnish-Swedish ice class rules were published in
October 2002 and came into force 1 September 2003. The aim of this study is to
clarify if the power requirement is too high for small vessels of about 3000 dwt. The
evaluation of the small tonnage was carried out observing the performance of seven
vessels of this size. All vessels observed were of ice class IA except one that was 1A
Super. This is because the restrictions to navigation closed the Gulf of Finland from
ships A smaller than 2000 dwt and lower ice classes in the middle of February. Also
the Gulf of Bothnia was closed from small tonnage in the beginning of February.

Four ships out of these seven were observed in the Archipelago fairway east of
Helsinki where the ice conditions were very good for the observations. One ship, Ship
A, which has ice class IA Super was observed during her voyage from Kantvik to
Parainen in January and the ice conditions at the area were not very difficult at that
time. The performance observations of Ship E took place during her voyage from Uto
to Naantali along the deep-water channel which was very wide, especially the part
that is also used by the Sweden ferries. Ship F was observed in Lake Milaren in
Sweden in mid March, but melting of ice had already started and ice conditions were
light and she had no difficulties during the voyage.

The four ships, Ship B, Ship C, Ship D and Ship G observed in the Gulf of Finland
were all close to the smallest size and the lowest ice class that was allowed to navigate
to the eastern ports of the Gulf of Finland. The archipelago channel was opened to
traffic in the beginning of January, which helped the observations because the channel
did not move and almost all vessels in this area used it. Although several ships used
the channel daily, it never became one metre thick in the middle, on which the new
power requirement is based for ice class IA. All four ships managed to navigate
almost without icebreaker assistance or almost without getting stuck with a few
exceptions. However the mid channel thickness was measured to be at maximum 60
centimetres and the vessels had even then difficulties in keeping up the speed of five
knots during the whole voyage, thus it can be concluded that the vessels did not fulfil
the engine power requirements for ice class IA.

The H-V —curve in channel could be constructed for five ships (Figure 33). According
to this curve two ships, Ship E and Ship G, almost fulfilled the requirement for ice
class IA, five knots in one metre thick channel, but three ships, Ship C, Ship D and
Ship B were relatively far from the requirement. Some of these five ships made a part
of their voyages in the same ice channel and could therefore be compared with each
other. The comparisons supported the constructed H-V —curve especially in the case
of Ship D which used the same fairway with Ship C between Loviisa and Emésalo and
with Ship B between Loviisa and Hamina. In both comparisons Ship D seemed to
have performed a little worse than the two other ships. Therefore her H-V —curve is at
most the same as Ship C’s or Ship B’s, which means that she does not fulfil the
requirement.

Ship G was the only observed ship in the archipelago ice channel that almost fulfilled
the requirement for ice class IA. Ship G and Ship D were loaded but Ship B and Ship
C were in ballast. If the engine power requirement is calculated for the ballast draft
the requirement is a little lower than for the loaded draft but usually vessels perform
worse in ice in ballast. The prevailing draft can partly explain the lower level of H-V
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—curves for Ship B and Ship C but the vessel must anyhow achieve the speed of 5
knots with all drafts.

During the voyages of these seven vessels the restrictions to navigation barely
allowed Ship B, Ship C, Ship D and Ship G to navigate in the area where the
observations were made. During Ship A’s voyage even ships of ice class IC were
allowed to navigate to Kantvik and Parainen and during Ship E’s voyage even ships of
ice class II were allowed to navigate to Naantali. Mélaren also had no restrictions to
navigation during Ship F’s voyage. The four ships that used the archipelago channel
had difficulties during their voyage. One ship needed icebreaker assistance and
another stayed a long time stuck in ice until another ship passed her and she got free.
The speed of all four ships occasionally dropped under five knots or even lower,
which may disturb other traffic especially in a narrow ice channel like the archipelago
ice channel. This study is partly based on empirical methods and observations of the
performance of the vessels but the speed of the vessels and some ice channel profiles
were measured. Together with the observations, the measurements quite clearly prove
that three vessels, Ship C, Ship B and Ship D, out of seven did not fulfil the
requirements for ice class A and two vessels, Ship G and Ship E almost fulfilled the
engine power requirements. Because of the light ice conditions during the voyages of
Ship A and Ship F, the performance of these two vessels is difficult to evaluate.
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APPENDIX 1

DISTANCE, SPEED AND LOCATION AS A FUNCTION OF TIME DURING
THE VOYAGES

1.Ship A
2.Ship B
3.Ship C
4.Ship D
5.Ship E
6.Ship F
7.Ship G
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0.00 : : : : : : | : | : | : : 37.00
22:25 22:30 22:35 22:40 22:45 22:50 22:55 23:00 23:05 23:10 23:15 23:20 23:25 23:30 23:35
Time
Speed Distance
60.540 | | | : 27.200
60.520 I I ! + 27.190
60.500 { — — — — — — — — - [ gy L 27180 _
£.60.480 - I 127170 &
@ | | 3
© 60.460 - + 27.160 2
2 ! ! i)
£60.440 - I +27.150 €
~60.420 - ! : ‘ ! 1 27.140 =
60.400 | | | | + 27.130
60.380 T } T } T T T T } T } T T 27.120
22:25  22:30  22:35  22:40 2245  22:50  22:55  23:00 23:05 2310 2315  23:20 23225  23:30  23:35
Latitude Longitude Time
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Ship C, 3.-5.2.2003

Rauma 3.2.2003
12.00 T 6.00
|
Z 9.00 ! 450 5
° ! z
£ ! o
< 6.00 A i r300 8
[o3 | | o
2 ]
» 3.00 | | 150 &
| |
0.00 T T t t T t t T 0.00
20:20 20:25 20:30 20:35 20:40 20:45 20:50 20:55 21:00 21:05
- Time
Speed Distance
61.130 21.460
61.125 —t 21.440
61.120 | 1 21.420
= 61.115 1 21.400 =
) 8
S 61.110 ; —+21.380 2
= =
& 61.105 : ‘ 121360 §
61.100 | | 1 21.340
61.095 ! ! 1 21.320
| |
61.090 . . . . . . . . 21.300
20:20 20:25 20:30 20:35 20:40 20:45 20:50 20:55 21:00 21:05
Time
Gulf of Finland
4.2.2003
14.00 : : 14.00
= 10.00 | | 11000
° | | Zz
£ 800+ -——-————————— M@meedifEl ————————————"—"———————— = — — ———T 1 t8.00 o
= o
§ 6.00 1 | 1600 §
& 400 | | 1100 &
2.00 I I +2.00
| |
0.00 - . . . . . . . . . . 0.00
20:40 20:45 20:50 20:55 21:00 21:05 21:10 21:15 21:20 21:25 21:30 21:35 21:40
Time
Speed ance
59.670 23.700
59.665 t 23.600
5 59.660 - | 23.500 o
s ]
% 59.655 | | 23400 2
— 3
59.650 t 23.300
59.645 . . . . . T . . . . . 23.200
20:40 20:45 20:50 20:55 21:00 21:05 21:10 21:15 21:20 21:25 21:30 21:35 21:40
Latitude Longitude Time
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4.2.2003
12.00

T T T T T T T T 26.00
10.00 4 | ! | | 1 23.00
2 8004 - —-————————— I R e - Vo oo - | 20.00 2
g | | | | ;‘
;’.)_ 4.00 4 | | | | The vessel got an icebreaker 1 14.00 g
2.00 1 | | | | | stuck \ | 1 11.00
| | | | | |
0.00 . . . t . t t t . t . . . . t t . 3 - . 8.00
21:35 21:40 21:45 21:50 21:55 22:00 22:05 22:10 22:15 22:20 22:25 22:30 22:35 22:40 22:45 22:50 22:55 23:00 23:05 23:10 23:15 23:20
Time
Speed Distance
59.700 24.200
59.695 - T 24.100
— 59.690 1 { 24.000 &=
@ 59.685 - | 23900 &
he! 2
£ 59.680 - t 23.800 &
© =4
- 59.675 1 | 23700 S
59.670 - T 23.600
59.665 . . . . . . . . . . . . . . : : : : : : 23.500
21:35 21:40 21:45 21:50 21:55 22:00 22:05 22:10 22:15 22:20 22:25 22:30 22:35 22:40 22:45 22:50 22:55 23:00 23:05 23:10 23:15 23:20
Latitude Longitude Time
5.2.2003
14.00 Notch towed by IB Voima | ! T 34.00
12.00 1 33.00
7 10.00 4 13200 5
o Z
£ 800+ 13100
=3 | o
§ 6.00 | | 13000 §
& 4.0 } } 12900 &
2.00 | | 1 28.00
0.00 ‘ : : : 1 : 1 : 27.00
4:20 4:25 4:30 4:35 4:40 4:45 4:50 4:55 5:00 5:05
Time
Speed Distance
59.860 24.130
| L 24.120
59.840 L 24.110
— 59.820 | L 24.100 £
8 59.800 L 24000 @
S t 24.080 2
£ 59.780 t 24070 2
~ 59.760 | | | r 24.060 G
t 24.050
59.740 ! ! | 24.040
59.720 1 ‘ ‘ ‘ ‘ 1 ‘ 1 24.030
4:20 4:25 4:30 4:35 4:40 4:45 4:50 4:55 5:00 5:05
Latitude Longitude Time
5.2.2003
14.00
12.00 +
Z 10.00
o
£ 800
B 6.00
173
& 4.00
2.00 |
0.00 . . . . . . . 33.00
5:00 5:05 5:10 515 5:20 5:25 5:30 5:35 5:40
Time
Speed Distance
59.920 24.280
59.910 1 24.260
59.900 124240 _
£ 59.890 4 124220 %
3 59.880 T 24200
2 59.870 | 124180 5
859860 ——————————————————— — e = - — - ——— r24.160 &
59.850 T 24.140
59.840 - — — — — ZEE T - - — — — — o — b b t24.120
59.830 . : | : | | : 24.100
5:00 5:05 5:10 5:15 5:20 5:25 5:30 5:35 5:40
Latitude Longitude Time
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6:10

6:15

Speed

6:20

Distance

6:25

5.2.2003
14.00 45.00
12.00 r 44.00
& 10.00 r43.00 =
<] z
£ 8004 r 42,00
= o
© 6.00 4 41.00 §
4 2
»  4.00 q r 40.00 &
2.00 4 r 39.00
0.00 T T T T T T T 38.00
5:35 5:40 5:45 5:50 5:55 6:00 6:05 6:10 6:15
- Time
Speed Distance
59.945 T 24.440
59940 + - — - - — — — - —— — =
59935 : 1 24.391 _
£2.59.930 1 | 124342 @
o) | 3
T 59.925 1 2
2 ! =)
£ 59.920 | 124298 ¢
- 1 | 3
59.915 ‘ 1 24044
59.910 -
59.905 } T T T T T T 24.196
5:35 5:40 5:45 5:50 5:55 6:00 6:05 6:10 6:15
Latitude Longitude Time
5.2.2003
16.00 51.00
14.00 1 r 50.00
z 12.00 1 r49.00 o
2 10.00 4 | r 48.00 £
X, @
2 8.00 1 : r 47.00 %
g 6.00 A ‘ r 46.00 %
@ 4004 | r45.00 O
2.00 | r 44.00
0.00 } T T T } T } 43.00
6:10 6:15 6:20 6:25 6:30 6:35 6:40 6:45 6:50
Time
Speed
60.000 24.550
59.990 r 24.520
. 59.980 4 r24.490 —
@ 59.970 1 L 24.460 8
k] 2
£ 59.960 r 24430 ©
3 5
59.950 : i t 24.400 =
59.940 : : t24.370
59.930 T T T T T T T 24.340
6:35 6:40

6:50
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5.2.2003

12.00 61.00
10.00 59.00
2 8004 57.00 3
z s
3 6.00 55.00 <2
5]
& 4.00- 53.00 2
2.00 51.00
|
0.00 T T T T T T T T T 49.00
6:45 6:50 6:55 7:00 7:05 7:10 7:15 7:20 7:25 7:30 7:35
——Speed —— Distance Time
60.080 24.720
60.070 r 24.700
60.060 4 24.680
. 60.050 - 24.660 —
= 60.040 24.640 ©
°
g 60.030 24.620 2
% 60.020 24.600 £
3 S
60.010 4 24.580 -
60.000 4 24.560
59.990 24.540
59.980 T T T T T T T T T 24.520
6:45 6:50 6:55 7:00 7:05 7:10 7:15 7:20 7:25 7:30 7:35
Latitude Longitude Time
5.2.2003
12.00 68.00
10.00 + T 66.00
£ 8.004 A relatively light old channel 1 64.00 §
2 2
=, @
g 00— --—- e L 62.00 g
& 4.00 4 | - ) 160.00 2
2] | The ship had to take an old consolidated channel out of a
200 + — — —= = - — - —— - — - —————— — | Helsinki because of another ship stuck in the channel  — — — 58.00
0.00 : . . . . . . I . . 56.00
7:30 7:35 7:40 7:45 7:50 7:55 8:00 8:05 8:10 8:15 8:20 8:25
. Time
Speed Distance
60.130
60.120
— 60.110 - =
o @
§ 60.100 S
= 60.090 - ©
S 5
— 60.080 S
60.070
|
60.060 T
7:30 7:35 7:40 7:45 7:50 7:55 8:00 8:05 8:10 8:15 8:20 8:25
Latitude Longitude Time
5.2.2003
12.00 ; ; ; 70.00
10.00 A : Difficulties in this : 1 69.00
g 8.00 | | consolidated channel | 1 68.00 %
< s
R e s e L L A e el oy il t 67.00 8
53
2 4.00 ! —+ 66.00 @
%) | | a
2.00 | | | + 65.00
0.00 } . . ; . > } . } . 64.00
8:25 8:30 8:35 8:40 8:45 8:50 8:55 9:00 9:05 9:10 9:15 9:20
Time
—— Speed —— Distance
25.020
— 25.000
e | 24080 &
3 8
3 —f 24960 2
g 24040 £
= T | B ]
| | r 24.920
| |
60.115 T T T T T T T T T T 24.900
8:25 8:30 8:35 8:40 8:45 8:50 8:55 9:00 9:05 9:10 9:15 9:20

Latitude Longitude

Time




5.2.2003
12.00

T T T T 80.00
10.00 | ! 78.00
2 800 | \ 76.00 3
£ | | | | o
= 600 | | | 7400 $
o T
2 4.00 ‘ ‘ ‘ ‘ 72.00 2
%) | | | | a
2.00 ! ! ! ! 70.00
| | | |
0.00 -+ T T T T T T T T T T T T + 68.00
9:10 9:15 9:20 9:25 9:30 9:35 9:40 9:45 9:50 9:55 10:00 10:05 10:10 10:15
Time
60.170 25.260
60.160 - r 25.210
£ 60.150 - | 25.160 &
© ]
S 60.140 - t 25110 2
E j=2
S 60.130 1 | t 25.060 §
60.120 ! T 25.010
|
60.110 T T T T T t T T T T T T 24.960
9:10 9:15 9:20 9:25 9:30 9:35 9:40 9:45 9:50 9:55 10:00 10:05 10:10 10:15
Latitude Longitude Time
5.2.2003
12.00 I . 88.00
10.00 4 An old very light channel ‘ 1 86.00
£ 800 18400 2
< s
= 6.00 1 — 8200 ¢
8 Slowing down because of s
& 4.00 7 | a channel bridge | — 80.00 .
2.00 | | + 78.00
| |
0.00 T T T T T T T T T T T 76.00
10:05 10:10 10:15 10:20 10:25 10:30 10:35 10:40 10:45 10:50 10:55 11:00 11:05
—— Speed —— Distance Time
60.200 25.550
60.190 4 T 25.500
_60.180 1 | 25450 =
‘o 60.170 1 t 25.400 B
° 2
_é 60.160 T 25.350 k<
5 60.150 4 t 25300 9
60.140 1 T 25.250
60.130 T T t T T T T T T T t 25.200
10:05 10:10 10:15 10:20 10:25 10:30 10:35 10:40 10:45 10:50 10:55 11:00 11:05
Latitude Longitude Time
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The measured channel profile
west of Emésalo pilot station

12.00 (30.1.) 97.00

1000 - — = = T e T T T e - e o = K/ ———————————— | 95.00
- =
£ 8004 19300 2
=, @
3 o fetoo 8
8 8
& 4.00 4 Large ice floes in the channel but not T 89.00 g

2.00 4 a very thick channel in the middle 1 87.00

0.00 T T T T T T T T T T T 85.00

10:55 11:00 11:05 11:10 11:15 11:20 11:25 11:30 11:35 11:40 11:45 11:50 11:55
Speed Distance Time

60.235 . . . 25.650

60230 {- — — — — — e e =~ —

602251 — — — — = T b N o T | 25.600
_60.220 =
5 60.215 1 ! 125550 o

| °
S 60.210 4 ‘ El
F 60.205 4 | | | 125500 2
3 S

60.200 4 | | | 4

60.195 | | | | —+ 25.450

60.190 | | | | |

60.185 T T T T } T } T } } } 25.400

10:55 11:00 11:05 11:10 11:15 11:20 11:25 11:30 11:35 11:40 11:45 11:50 11:55
Speed Distance Time

12.00 105.00

10.00 r 103.00
% 8.00 + r 101.00 %
g‘ 6.00 99.00 8
g 001 ‘ ‘ D
2 i | | L ®
& 4.00 | | 97.00 a

2.00 : : : t 95.00
0.00 . . . . . . . . . . 93.00
11:50 11:55 12:00 12:05 12:10 12:15 12:20 12:25 12:30 12:35 12:40 12:45
Time
25.900
25.850
= 25.800 =
() g
3 25.750 2
= =)
5 2
g | I 25700 S
| |
e = 25.650
| |
60.175 T T T T T T T T T T 25.600
11:50 11:55 12:00 12:05 12:10 12:15 12:20 12:25 12:30 12:35 12:40 12:45

Latitude

Longitude Time
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10.00 : : 110.00
9.00 | + 109.00
8.00 | + 108.00
@ 7.00 4 | +107.00 &
2 6.00 I | +106.00 &
= 5.00 4 ! Alittle heavier channel + 105.00 §
g 4.00 ! 110400 8
& .00 ! 1103.00 &

2.00 { ! ! 1 102.00

1.00 1 : : 1 101.00

0.00 : : : : : : : : : : : : 100.00

12:35 12:40 12:45 12:50 12:55 13:00 13:05 13:10 13:15 13:20 13:25 13:30 13:35 13:40
Time
Speed Distance

60.195 26.100

60.190 t 26.060

. 60.185 | | 26.020 &

) 3

S 60.180 t 25980 2

= =)

S 60.175 1 t 25.940 §

60.170 t 25.900
60.165 . . . . . . . . . } . . 25.860
12:35 12:40 12:45 12:50 12:55 13:00 13:05 13:10 13:15 13:20 13:25 13:30 13:35 13:40

Latitude Longitude Time
12.00 116.00
10.00 + t 114.50
é 8.00 ‘ r113.00 2
=, o
3 6.00 | t 111.50 g
| I s
& 4.00 T | t 110.00 @
2] [s)
2.00 : : L 108.50
0.00 | : : | : : : : : : | 107.00
13:30 13:35 13:40 13:45 13:50 13:55 14:00 14:05 14:10 14:15 14:20 14:25 14:30
Time
Speed Distance
60.280 26.220
60.260 t 26.195
T 60.240 | 26170 &=
[0}
@ °
T 60.220 1 t 26.145 2
= =]
S 60.200 L 26.120 §
60.180 t 26.095
60.160 : : : : : : : . . . ; 26.070
13:30 13:35 13:40 13:45 13:50 13:55 14:00 14:05 14:10 14:15 14:20 14:25 14:30
Latitude Longitude Time
10.00 ; ; 125.00
9.00 1 124.00
8.00 | | 1 123.00
@ 7.00 A light channel | | +122.00 §
£ 6.00 | 1 121.00 £
= 5.00 A ! I +120.00 8
g 4.00 + : : The channel is getting T 119.00 E
& 3.00 heavier +118.00 8
2.00 ! ! +117.00
1.00 4 ! ! 1 116.00
0.00 . . . . . ! . ! . . 115.00
14:25 14:30 14:35 14:40 14:45 14:50 14:55 15:00 15:05 15:10 15:15 15:20
Time
60.330 | 26.390
60.320 T 26.360
— 60.310 1 t 26.330 &
@ 60.300 | | 26300 8
3 2
£ 60.290 r 26.270 ©
[ c
- 60.280 ! L 26.240 S
60.270 | L 26.210
60.260 ‘ ‘ ! , 26.180

14:25

14:30 14:35 14:40

Latitude Longitude

15:00

15:05 15:10 15:15

15:20

43




10.00

Log off in Loviisa

, 129.00
9.00 1 Relatively heavy channel
800+ ————-pF-———-———————————| 7 L e R e - - — - 127.50
T 700+ - ———bk-— X —an— — v s
2 6.001 126.00 Z
=3 Q
= 5.00 ! 8
2
9 4.00 4 ! 124.50 S
& 3.00 : 2
2.00 4 ‘ 123.00
1.00 |
0.00 . . . . . . . . . . . t 121.50
15:15 15:20 15:25 15:30 15:35 15:40 15:45 15:50 15:55 16:00 16:05 16:10 16:15
T
Speed Distance ime
60.420 26.380
60.400 t 26.360
£ 60.380 - t 26340 £
(o) °
S 60.360 t 26.320 2
2 | 2
T 60.340 ] t 26.300 §
— -
60.320 1 : | 26.280
60.300 : : : : : | : : | : | 26.260
15:15 15:20 15:25 15:30 15:35 15:40 15:45 15:50 1555 16:00 16:05 16:10 16:15

Latitude

Longitude Time
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Ship D, 12.2.2003

Wery easy ice con
10.00 a channel cros: 10.00
900 T caving Kotka ] )
800 F = — = e o t 8.00
@ 7.00 s
2 6.00 1600 £
=, Q
e A e S e 8
2 4.00 r400 S
B 3004 - — - - —mmm o o a
2.00 t 2.00
10 F ————— b e
0.00 : ! . . . . . ! . . . . 0.00
17:30 17:35 17:40 17:45 17:50 17:55 18:00 18:05 18:10 18:15 18:20 18:25 18:30 18:35
Speed Distance Time
60.480
60.470
60.460
_ 60.450 4 =
5 60.440 Y
| k]
S 60.430 4 | 2
T 60.420 ‘ g’
~ 60.410 1 | S
60.400 |
60.390 | .
60.380 : : : | | : : | : : : : 26.800
17:30 17:35 17:40 17:45 17:50 17:55 18:00 18:05 18:10 18:15 18:20 18:25 18:30 18:35
Latitude Longitude Time
8.00 [ A little heavier channel ‘ 15.00
700+ - - — — - = e e~ — o == =~~~ = S = = —f 14.00
= 6.00 1+13.00 =
S 5.00 4 112,00 Z.
=, @
= 4.00 A +11.00 8
3 3.00 +10.00 &
2 ]
@ 2,00 +900 O
1.00 4 1 8.00
0.00 : : : : : : : : : : : : 7.00
18:35 18:40 18:45 18:50 18:55 19:00 19:05 19:10 19:15 19:20 19:25 19:30 19:35 19:40
N Time
Speed Distance
60.400 ; ; ; ; ; 26.880
60.390 : ! : : : 1 26.840
—~60380 +--—-—--" T~ - - = o -~ — —— = — — — — Tt === [ el r 26.800 —
@ 60.370 1 ‘ | 26760 §
'g | | 2
£ 60.360 I I I I t 26.720 ©
5 | | | ! §
~' 60.350 | | | ; ; L 26.680 =1
60.340 - ! ! ! L I 26.640
| | | |
60.330 T T T T T T T T T T T T 26.600
18:35 18:40 18:45 18:50 18:55 19:00 19:05 19:10 19:15 19:20 19:25 19:30 19:35 19:40
Latitude Longitude Time
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A little side of the channel

Stopped to wait for IB

Distance [NM]

19:45

19:50

19:55

—— Speed —— Distance

20:00

20:05

20:20

20:25 20:30 20:35

20:40

Latitude []

Longitude [°]

19:40 19:45 19:50 19:556 20:00 20:05 20:10 20:15 20:20 20:25 20:30 20:35 20:40 20:45
Latitude Longitude Time
10.00 30.00
9.00 q
8.00 + r 28.00
% 7.00 4 s
€ 6.00 t 26.00 Z
X @
= 5.00 g
$ 4.004 r24.00 8
a 2
@ 3.00 a
2.00 1 r 22.00
1.00
0.00 T T T T T T T T T T T T 20.00
20:45 20:50 20:55 21:00 21:.05 21:10 21:15 21:20 21:25 21:30 21:35 21:40 21:45 21:50
Speed istance Time]
60.330 26.500
60.320 1 T 26.450
— 60.310 r 26.400 &—
© 60.300 | | 26350 &
E | £
£ 60.290 - ! r 26.300 @
© | g
—~ 60280 +—————————————————— | t 26.250 3
60.270 | : t 26.200
60.260 T T T t t T T T t T T T 26.150
20:45 20:50 20:55 21:00 21:05 21:10 21:15 21:20 21:25 21:30 21:35 21:40 21:45 21:50
Latitude Longitude Time
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10.00

9.00 4
8.00 4
@ 7.00 s
€ 6.00 Z
= 500 | | 3
= g
§ 4004 ‘ 1B Apu is assisting ‘ ‘ 3300 2
& 3.00 I I 13200 §
2.00 ! ! ! + 31.00
1.00 ! ! ! +30.00
0.00 . . . . . . . . . . . . 29.00
21:50 21:55 22:00 22:05 22:10 22:15 22:20 22:25 22:30 22:35 22:40 22:45 22:50 22:55
Time
Speed Distance
60.280 : : 26.200
60.260 | | 1 26.170
60240 & — — — — — — — == ———— ] | 26.140 &
| (0]
(] el
S 60.220 ! 126110 2
£ ! 2
S 60.200 ! ! 126080 §
| |
60.180 | | + 26.050
| |
60.160 . . t . . t . . . . . . 26.020
21:50 21:55 22:00 22:05 22:10 22:15 22:20 22:25 22:30 22:35 22:40 22:45 22:50 22:55
Latitude Longitude Time
10.00 T T } IB Apu is assisting } 48.00
|
| t46.00
= | s
2 | 44.00 £
= 8
3 | 4200 §
a )
2] o
t40.00
0.00 . } } . . . . . . . . . 38.00
22:55 23:00 23:05 23:10 23:15 23:20 23:25 23:30 23:35 23:40 23:45 23:50 23:55 0:00
Time
Speed Distance
60.200
60.195 -
— 60.190 - =
‘@ 60.185 - S
° 2
2 60.180 5
& 60.175 | s
60.170 | :
60.165 : : : | : : : : : : | : 25.750
22:55 23:00 23:05 23:10 23:15 23:20 23:25 23:30 23:35 23:40 23:45 23:50 23:55 0:00
Time
Latitude Longitude
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Ship E, 20.2.2003

14.00 14.00
1200+ — = — —mm ST — e D T — o — o — o — =1 12.00
7 10.00 - +10.00 5
5 Z
£ 800 1800 3
o g
B 6001 — —— — - — o — o e +6.00 §
@ 4.00 1400 &
200+ — — = — - — — — — T t2.00
0.00 . . . . . . . 0.00
8:20 8:25 8:30 8:35 8:40 8:45 8:50 8:55 9:00
Speed Distance Time
60.000 21.760
59.990 — 21.740
59.980 1 21.720
59.970 +21.700 _
£ 59.960 21680 5
8 59.950 1 21.660 3
2 59.940 1 —t 21.640 5,
® 59.930 1 —1 21620 §
S
59.920 + 21.600
59.910 1 21.580
59.900 — 21.560
59.890 T T T T : : : : 21.540
8:20 8:25 8:30 8:35 8:40 8:45 8:50 8:55 9:00 9:05
Latitude Longitude Time
12.00 25.00
10.00 22.50
£ 8001 2000 2
= @
= 6.00 4 17.50 g
2 4004 15.00 2
n | a
2.00 4 | 12.50
|
0.00 . . . . . . . . 10.00
8:55 9:00 9:05 9:10 9:15 9:20 9:25 9:30 9:35 9:40
. Time
Speed Distance
60.100 21.700
60.080 - + 21.697
T 60.060 { 1 21604 =
) 8
T 60.040 121691 2
= [=
5 60.020 | 121688 S
|
60.000 - | | T 21.685
| |
59.980 . T . T . . . . 21.682
8:55 9:00 9:05 9:10 9:15 9:20 9:25 9:30 9:35 9:40
Latitude Longitude Time
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14.00 36.00
12,00 | | a4.00
z 10.00 t 3200
[=} Z
£ 800 t30.00 5
a3 g
8 6.00 1 F28.00 §
Q @
@ 4.00 t 26.00 &
2.00 t24.00
0.00 . . . 22.00
9:30 9:35 9:40 9:45 9:50 9:55 10:00 10:05 10:10 10:15 10:20
Time
60.220 : : : 21.710
60.200 : : : +21.705
— 60.180 - [ [ 121700 &=
= | | | @
§ 60.160 ‘ ‘ ‘ 1 21.695 s
£ 60.140 I I I 121690 >
S | 5
~ 60.120 | +21685 3
60.100 ! ! 1 21.680
| | |
60.080 T T T T T T T T T 21.675
9:30 9:35 9:40 9:45 9:50 9:55 10:00 10:05 10:10 10:15 10:20
Latitude Longitude Time
To another very wide channel used e.g. by
14.00 theSwedish ferries Meeting r 52.50
12.00 | MS Valas 1 50.00
U e N 4 i R i B e e F47.50 =
o 4
£ 800 ) | 45.00
8
B 6.00 ! ! 14250 §
4 I ! k]
@ 4.00 | T 1 40.00 B
2.00 | | 13750
0.00 - - - - - - - - - - 35.00
10:10 10:15 10:20 10:25 10:30 10:35 10:40 10:45 10:50 10:55 11:00 11:05
Time)
60.270 ; ; 21.970
60.260 - r 21.930
60.250 t 21.890 _
= 60.240 t21.850 o
3 T | ]
S 60.230 ‘ ‘ t21.810 2
T 60.220 | | t21770 €
60.210 ! ! t21.730 —
60.200 - | | | 21.690
60.190 T T T T T T T t T t 21.650
10:10 10:15 10:20 10:25 10:30 10:35 10:40 10:45 10:50 10:55 11:00 11:05
Latitude Longitude Time
14.00 : 70.00
12.00 : t 60.00
F1000+ - - =———====—=—= = — - - — — i t50.00 5
2 | Z
£ 800 t 40.00
o g
8 6001 ————————————————— == R t 3000 §
2 | 2
@ 4.00 | t 20.00 &
200+ —————————— — - ———— — — — e t10.00
0.00 ; ; } ; ; ; ; ; 0.00
11:00 11:05 11:10 11:15 11:20 11:25 11:30 11:35 11:40 11:45
Time
Speed Distance
60.330 22.080
60.320 T 22.050
60.310 4 t 22,020 _
2~ 60.300 {21990 o
[0} he)
3 60.290 t21.960 2
T 60.280 1 | 21.930 €
- 3
60.270 4 t 21.900
60.260 4 ‘ ‘ 1 21.870
60.250 T T , T T T T , 21.840
11:00 11:05 11:10 11:15 11:20 11:25 11:30 11:35 11:40 11:45
Latitude Longitude Time
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14.00 Naantali | 74 00
12.00 72.00
g 10.00 1 7000 §
[=} Z
£ 800 68.00
3
B 600+ -————————— - — - — -~ ——— 66.00 §
a %
B 400+ -—————— - ———— = T T 64.00 5
2.00 4 62.00
0.00 . . . . t 60.00
11:35 11:40 11:45 11:50 11:55 12:00 12:05 12:10 12:15 12:20
Time
Speed Distance
60.440 : : 22.110
60.420 I I + 22.100
—60400 - — = ———— = ———— - — -~ e S —— L 22,000 &=
‘© 60.380 | + 22080 8
° 2
2 60.360 1 I 122070 5
5 60.340 ! : 122060 S
60.320 4 | | + 22,050
60.300 T T t T T T t T 22.040
11:35 11:40 11:45 11:50 11:55 12:00 12:05 12:10 12:15 12:20
Time
Latitude Longitude
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Ship F, 10.3.2003

14.00 T T i A wide, very light channel. O ly open water. i 21.00
12.00 ! 1 18.00
[
710,00 | Open water 11500 =
5] | Z
£ 8.00 +12.00 7
= o
§ 600 — - — e m - —— oo -1900 §
2 Leaving the locks of k)
L e B e ey [600 o
2004 - b= T e —— = — L 3.00
0.00 ! ‘ ‘ ‘ ! ‘ ‘ ‘ ‘ ! ‘ 0.00
13:40 13:45 13:50 13:55 14:00 14:05 14:10 14:15 14:20 14:25 14:30 14:35 14:40
Time
Speed Distance
59.360 17.640
59.340 r 17.620
59.320 - 17.600
£ 59.300 1 t17.580
o °
S 59.280 r 17.560 2
% 59.260 | | 17.540 E’
59.240 r 17.520
59.220 h r 17.500
59.200 T T T + T T T T T T + 17.480
13:40 13:45 13:50 13:55 14:00 14:05 14:10 14:15 14:20 14:25 14:30 14:35 14:40
Latitude Longitude Time
14.00 : : : 35.00
12.00 + T 30.00
7 10.00 { | ‘ 12500 5
o Z
£ 800 | | +20.00
3 6.00 Ice floes in the sides and ice rubble in the middle. | | 1 15.00 §
g Very light. ! ! %
» 4.00 4 | | T 10.00 5
2.00 : : : +5.00
0.00 T T T T T T T T T 0.00
14:35 14:40 14:45 14:50 14:55 15:00 15:05 15:10 15:15 15:20 15:25
Time
Speed Distance ‘
59.460 T T 17.650
59.440 - r 17.600
— 59.420 r17.550 —
@ 59.400 | 17.500 3
=] 2
£ 59.380 - t17.450 ©
© i~
— 59.360 - L 17.400 S
59.340 r 17.350
59.320 T T T T T T T T T 17.300
14:35 14:40 14:45 14:50 14:55 15:00 15:05 15:10 15:15 15:20 15:25
Latitude Longitude Time
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14.00 : 56.00
12.00 : 1 48.00
o 4
£ 800t - —————_ —_ ittty t 32,00
= o
§ 6004+ —-—-—-—-—-—-—-—-—-—~— T — - Awide light channel and occasionally open water. The channelmay f — — — — — — — — — — — — — — — — — — — r24.00 §
& 400l _____ L _ _|be even 30 cm thick in the middle but it does not have any kind of side| _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _| | 16.00 2
| ridges.
200 — = === —————— E N . - E i L 8.00
0.00 T } T T T T T T T 0.00
15:20 15:25 15:30 15:35 15:40 15:45 15:50 15:55 16:00 16:05 16:10
Time
Speed Distance
59.540 T T 17.400
59.520 + 17.350
£ 59.500 - 1 17.300 &
©
(9] °
T 59.480 4 +17.250 2
= [=)
S 59.460 A T17.200 §
59.440 + 17.150
59.420 T T T T T T T T T 17.100
15:20 156:25 15:30 15:35 15:40 15:45 15:50 15:55 16:00 16:05 16:10
Latitude Longitude Time
14.00 No more a real channel
12.00
= 10.00
°
S 800 P
R L Thespeedis | K 1 <
§_ 6.00 | decreasing | Large ice floes. The speed 30.00 %
O 4.00 | because of | decreases when colliding +20.00 O
2.00 : shallow water. : ! with the floes. 1 1000
0.00 + . . . . . . . . 0.00
16:05 16:10 16:15 16:20 16:25 16:30 16:35 16:40 16:45 16:50
T
59.535 17.170
59.530 - r 17.145
59.525 r17.120
— 59.520 - t 17.095 7
o 59.515 r17.070 @
5 59.510 4 r17.045 2
% 59.505 t17.020 2
— 59,500 4 | 16.995 S
59.495 - r 16.970
59.490 r 16.945
59.485 T T T T T + + + 16.920
16:05 16:10 16:15 16:20 16:25 16:30 16:35 16:40 16:45 16:50
Latitude Longitude Time
14.00 . . 90.00
12.00 + | T 80.00
— 1000 e et IR 17000 _
2 R L 1 =
S Ice floes. No channel. Level ice 60003
£ 8.00 N & 50.00 o
=, | thickness appr. 30 cm o
% 6.00 1 ! Open water ! | 2090 &
@& 4.00 ! | 13000 2
| | T 20.00
2.00 | ! T 10.00
0.00 ! ; ; ; ; ; ; ! ; 0.00
16:45 16:50 16:55 17:00 17:05 17:10 17:15 17:20 17:25 17:30 17:35
Time
Speed Distance
59.520 17.000
59.515
59.510
& 59.505 4 T 16.900 ";
8 59.500 4 ]
2 59.495 =)
3 59.490 116.800 S
59.485 1 |
59.480 - |
59.475 T T T T T + + T T 16.700
16:45 16:50 16:55 17:00 17:05 17:10 17:15 17:20 17:25 17:30 17:35
Latitude Longitude Time
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14.00 T Open water T 93.50
12.00 +91.00
7 10.00 18850 5
E 8.00 A : 1 86.00
]
B 6.00 | 18350 §
4 @
@ 4.00 : 1 81.00 &
2.00 | 1 78.50
0.00 : : : : : : : : : 76.00
17:30 17:35 17:40 17:45 17:50 17:55 18:00 18:05 18:10 18:15 18:20
Time
59.590 | | 16.760
BY.5B0 - — — — — — — — m o m m m b ] t 16.730
59.570 +16.700 &=
59560~ ———— e —— s - T - t 16.670 ©
@ | -
g 59.550 ‘ 116.640 2
£ 59.540 | | 116610 2
3 59.530 T ; 1 16.580 3
59.520 I I + 16.550
59.510 . : | | : : : : : 16.520
17:30 17:35 17:40 17:45 17:50 17:55 18:00 18:05 18:10 18:15 18:20
Time
Latitude Longitude
Ship G, 13.3.2003
12.00 ; ; 6.00
10.00 + 5.00
X i A e R T e e t 400 =
S z
= 6.00 | 1300 8
8 Full Power | s
% ool ‘ L2002
| |
2.00 | | +1.00
| |
0.00 : : : : : : : : 0.00
13:12 13:17 13:22 13:27 13:32 13:37 13:42 13:47 13:52
——Speed —— Distance Time
60.430 26.340
60.410 T 26.330
6030 +----"-"-"+-- - ——— e - - e e e r 26.320 _,
60370+ - - -—---Lt--- e TEE— =T 4 r 26.310
8 60.350 - 126300 5
é’ 60.330 - | | +26.290 5,
® 60.310 | | T 26.280 §
60.290 - ! ! T 26.270
60.270 | | | 1 26.260
60.250 T T T T T T T T 26.250
13:12 13:17 13:22 13:27 13:32 13:37 13:42 13:47 13:52
Latitude Longitude Time
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10.00 : : 15.00
9.00 A | 1 | + 14.00
1 13.00
7 11200 5
g old channel 1 11.00 %
= —+ 10.00 <2
g 1900 £
& 1800 &
1 7.00
X : : —1 6.00
0.00 . . . . . . . . 5.00
13:55 14:00 14:05 14:10 14:15 14:20 14:25 14:30 14:35
. Time
——Speed — Distance
26.380
t 26.360
t 26.340 _
- 26.320 %
+ 26.300 B
t 26.280 5
t 26.260 §
t 26.240
t 26.220
26.200
Latitude Longitude Time
7
°
Z
o
(o3
o
Q
(2]
60.280 26.260
60.270 t 26.240
__ 60.260 - t 26.220 —
5 60.250 - | 26.200 o
e
S 60.240 - t 26.180 2
% 60.230 | 26.160 2
- o
60.220 t 26.140 -
60.210 t 26.120
60.200 . . . . . . . . 26.100
14:35 14:40 14:45 14:50 14:55 15:00 15:05 15:10 15:15 15:20
Latitude Longitude Time
10.00 : : : 25.00
9.00 1 | | 1 24.00
. 8.00 I I 12300 _
R e e e i e t 22,00 S
2 6.00 1 ! ! +21.00 &
< 5.00 | | | 12000 8
@ 4.00 ‘ ‘ ‘ 11900 §
& 3.00 ; | | +18.00 &
2.00 1 | | | +17.00
1.00 | I I +16.00
0.00 . } . . . . } } . 15.00
15:15 15:20 15:25 15:30 15:35 15:40 15:45 15:50 15:55 16:00 16:05
Speed Distance Time]
60.212 26.140
60.206 - t 26.120
60.200 - F 26100 _
£ 60.194 4 t 26.080 o
o o
S 60.188 t 26.060 2
T 60.182 | 26.040 £
3 K
60.176 : ! t 26.020
60.170 | | t 26.000
60.164 } . . . } } . . . 25.980
15:15 15:20 15:25 15:30 15:35 15:40 15:45 15:50 15:55 16:00 16:05
Latitude Longitude Time
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10.00 ; ; 30.00
| 1 29.00
[ + 28.00
w7 I +27.00
B e e i t 26.00
= I 1 25.00
2 ! 1 24.00
& 1 23.00
+22.00
——————— e e R ()
0.00 20.00
16:00 16:05 16:10 16:15 16:20 16:25 16:30 16:35 16:40 16:45
Time
Speed Distance
60.200 | 26.020
| + 26.000
60.195 T 25.980
_ I 1 25.960 —
o ] I 1 25.940 5
g 60.190 1 52020 §
2 I +25.900 £
% 60.185 | + 25.880 %’
I + 25.860 —
60.180 4 | 1 25.840
I 1 25.820
60.175 | : : : : : : : 25.800
16:00 16:05 16:10 16:15 16:20 16:25 16:30 16:35 16:40 16:45
Latitude Longitude Time
10.00 36.00
g B0 T e T T T S e e - - r34.00 =
o Z
2 ° 1%
hin o
B 4.00 13000 §
o °
@ 2,00 +28.00 O
0.00 : : : : : : : : 26.00
16:40 16:45 16:50 16:55 17:00 17:05 17:10 17:15 17:20 17:25
Time
60.204 25.820
_60.199 4 T 25.768
g 3
860194 - - - —— - —m m m e e — T T m — e —— e o - - -+ t 25717 2
5 5
80189 - — — — — = o — — T - - —— 4 t 25.665 —
60.184 : : : : : : : : 25.613
16:40 16:45 16:50 16:55 17:00 17:05 17:10 17:15 17:20 17:25

Latitude Longitude Time
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APPENDIX 2

THE OBSERVATION FORMS FILLED DURING THE VOYAGES

1.Ship A
2.Ship B
3.Ship C
4.Ship D
5.Ship E
6.Ship F
7.Ship G
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Ship

Ship A

Date

21.-22.1.03

Voyage

Kantvik-Parainen

Time

11-12

Propulsion

Level ice

(o]

QD)_O
5 =
5 a

el

New
channel

Drift ice

Ridge
Assist

Towing

Power

n [1/min]

Pitch

t snow

Piece size
c/10
on

Piece size
c/10

‘,,‘,w
t snow

on

c/10

Floe size
Sail hight

Notes

Laht6é Kantvikista

N
e
o

Kevyehkd ranni

Ei yhteenjaatynytta kerrosta

75 210

40| 8

50| 8

lauttoja

jééraja, avovesi alkaa

0.725

215

Avovesi

Air temperature

Wind speed]

Wind direction

Ice field speed

Ice field direction

1

4 5

Level ice 0-20

20-40

40-60

60-80 80-100

Ice thickness [cm

Drift ice 0-10

10-30

30-100

100-300

over 300

Floe size [m]

Ridge field | 0-0.5

0.5-1.0

1,0-1,5

1,5-2,0 2,0-25

Sail hight [m]

Compression none

some

much
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Ship

Ship A

Date

21.-22.1.03

Voyage

Kantvik-Parainen

Time

16-17

Propulsion

Level ice

o
o

el

(o]
=
Q
=}
3

New
channe

Drift ice

Ridge
Assist

Towing

Power

Pitch
n [1/min]

It snow

Piece size
/10
on

Piece size
/10
lon

It snow

/10
Floe size
[Sail hight

Notes

75 210

10 1

Aovedesta jaihin

Avovesi

75 210

10 1

Yhteenjaatynyt lauttajaa

Lauttajad

40| 8

Kevyt réanni

Ulos rannista, ohitettiin Sydgard

Air temperature

Wind speed

Wind direction

Ice field speed

Ice field direction

1

5

Level ice 0-20

20-40

40-60

60-80

80-100

Ice thickness [cm]

Drift ice 0-10

10-30

30-100

100-300

over 300

Floe size [m]

Ridge field| 0-0.5

0.5-1.0

1,0-1,5

1,5-2,0

2,0-2,5

Sail hight [m]

Compression| none

some

much
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Ship

Ship A

Date

21.-22.1.03

Voyage

Kantvik-Parainen

Time

17-18

Propulsion

Level ice

o
o

el

(o]
=
Q
=}
3

New
channe

Drift ice

Ridge

Assist

Towing

Power

Pitch
n [1/min]

It snow

Piece size
/10
on

Piece size
/10
lon

It snow

c/10

Floe size

ISail hight

Notes

Takaisin rénniin

10

Air temperature

Wind speed

Wind direction

Ice field speed

Ice field direction

1

5

Level ice 0-20

20-40

40-60

60-80

80-100

Ice thickness [cm]

Drift ice 0-10

10-30

30-100

100-300

over 300

Floe size [m]

Ridge field| 0-0.5

0.5-1.0

1,0-1,5

1,5-2,0

2,0-2,5

Sail hight [m]

Compression| none

some

much
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Ship

Ship A

Date

21.-22.1.03

Voyage

Kantvik-Parainen

Time

18-19

Propulsion

Level ice

o
o

el

(o]
=
Q
=}
3

New
channe

Drift ice

Ridge

Assist

Towing

Power

Pitch
n [1/min]

It snow
S(Piece size
wlc/10

on

Piece size
/10
lon

It snow

c/10

Floe size

ISail hight

Notes

75

N

10

Vaihteleva vanha ranni

Pimeyden takia vaikea arvioida

Air temperature

Wind speed

Wind direction

Ice field speed

Ice field direction

1

5

Level ice 0-20

20-40

40-60

60-80

80-100

Ice thickness [cm]

Drift ice 0-10

10-30

30-100

100-300

over 300

Floe size [m]

Ridge field| 0-0.5

0.5-1.0

1,0-1,5

1,5-2,0

2,0-2,5

Sail hight [m]

Compression| none

some

much
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Ship

Ship A

Date

21.-22.1.03

Voyage

Kantvik-Parainen

Time

19-20

Propulsion

Level ice

o
o

el

(o]
=
Q
=}
3

New
channe

Drift ice

Ridge

Assist

Towing

Power

Pitch

n [1/min]

It snow

S(Piece size
ic/10
on

Piece size
/10
lon

It snow

c/10

Floe size

ISail hight

Notes

75

210

N
o

10

210

30| 8

hydrokopterirata

70

210

30| 8

80

210

30| 8

Air temperature

Wind speed

Wind direction

Ice field speed

Ice field direction

1

5

Level ice

0-20

20-40

40-60

60-80

80-100

Ice thickness [cm]

Drift ice 0-1

0

10-30

30-100

100-300

over 300

Floe size [m]

Ridge field| 0-0

5

0.5-1.0

1,0-1,5

1,5-2,0

2,0-2,5

Sail hight [m]

Compression

none

some

much
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Ship

Ship A

Date

21.-22.1.03

Voyage

Kantvik-Parainen

Time

20-21

Propulsion

Level ice

o
o

el

(o]
=
Q
=}
3

New
channe

Drift ice

Ridge

Assist

Towing

Power

Pitch
n [1/min]

It snow

Piece size
/10
on

Piece size
/10
lon

It snow

c/10

Floe size

ISail hight

Notes

Réanni kevenee

Kevyt vahan liikenndity rénni

Air temperature

Wind speed

Wind direction

Ice field speed

Ice field direction

1

5

Level ice 0-20

20-40

40-60

60-80

80-100

Ice thickness [cm]

Drift ice 0-10

10-30

30-100

100-300

over 300

Floe size [m]

Ridge field| 0-0.5

0.5-1.0

1,0-1,5

1,5-2,0

2,0-2,5

Sail hight [m]

Compression| none

some

much
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Ship ShipA |
Date  |21.-22.1.03
Voyage |Kantvik-Parainen
Time [21-22 }
sl 2 | 2
Level ice old New Drift ice S @ 'z
Propulsion channel | channel x <‘E’ 2
= 8 8 o =
£ 7] ) N <)
g | . | E HE 8|t 5|2 2
2 | 3 g = HEEREE 2l 28| =
£ £ i c | .| 2lalslslal5isl.| 2 5l d Notes
0-2 30 210 8 Vahan liikkenndity ranni
2-4
4-6
6-8
8-10 30 210 Railolossi
10-12
12-14 80 210
14-16
16-18
18-20
20-22
22-24 0 210 Lossi
24-26 20 210
26-28 45 210
28-30 70 210
30-32
32-34
34-36
36-38
38-40
40-42 60 210
42-44
44-46
46-48
48-50
50-52 40 210
52-54 60
54-56
56-58 Loppu
58-60
Air temperature
Wind speed
Wind direction
Ice field speed
Ice field direction
|
1 2 3 4 5
Level ice 0-20 20-40 40-60 60-80 80-100 Ice thickness [cm]
Drift ice 0-10 10-30 30-100 | 100-300 over 300 |Floe size [m]
Ridge field| 0-0.5 0.5-1.0 1,0-1,5 1,5-2,0 2,0-2,5 |Sail hight [m]
Compression| none so‘me r‘nuc‘h } } ‘ I
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Ship  [ShipB | Huom:Ballasti
Date  [28.1.2003 T=3.6m | [
Voyage |Valko-Hamina Pitch asetus 0.95
Time [15-16 | \

Level ice

o
o

New Drift ice
el | channe

Ridge
Assist
Towing

Propulsion

o
=
Q
=}
3

Piece size
/10

Piece size
lon
It

c/10

on
ISail hight

Power
Pitch

n [1/min]
It snow

It snow
/10
Floe size

Notes

16-18 Huom! Laiva ballastissa T=3.6m
18-20 Laht6 Valkomista 15.19

22-24 13.26 Loggaus paalle

26-28 0.95 220 2 10| 1 Kevyt tasainen rénni, pala 0...50¢]
28-30 Jaat ei liiku, ei puristusta

Air temperature -8
Wind speed

Wind direction
Ice field speed -
Ice field direction -

1 2 3 4 5
Level ice 0-20 20-40 40-60 60-80 80-100 Ice thickness [cm]
Drift ice 0-10 10-30 30-100 | 100-300 over 300 |Floe size [m]
Ridge field| 0-0.5 0.5-1.0 1,0-1,5 1,5-2,0 2,0-2,5 |Sail hight [m]
Compression| none some much [ ] [ ]
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Ship

Ship B

Date

28.1.2003

Voyage

Valko-Hamina

Time

16-17

Propulsion

Level ice

channel

[¢]

3 Z
So
5=

@

Drift ice

Ridge
IAssist

[Towing|

ime

L

Power

n [1/min]

Pitch

snow

Piece size
c/10

Piece size
ic/10

on

snow

Floe size
[Sail hight

c/10

Notes

0-2

154
©
a
N

20 2

=)

afon

K&annos alkaa

46

6-8

Kaannds loppu

8-10

10-12

12-14

Hieman raskaampi rénni

14-16

16-18

18-20

20-22

22-24

24-26

26-28

(Orrengrund pohjoispuolella)

28-30

Ké&annds

30-32

Kohtdataan Tomke 16.32

32-34

34-36

0.85

Kéaénds bb, pitchin asetus sama

36-38

0.8

38-40

Kaannas loppu, juuri liikkenn

40-42

Ré&nni (Scheldeborg tuli juuri tasta)

42-44

Leved n. 150..200m paljon likenndity rénni, pydreét palat 20..30cm

44-46

aaltoilevat keulan etusivuilla

46-48

48-50

K&annos sb alkaa

50-52

52-54

54-56

56-58

58-60

Air temperature

-8

Wind speed

Wind direction

Ice field speed

Ice field direction

1

3

4

5

Level ice 0-20

40-60

60-80

80-100

Ice thickness [cm

Drift ice 0-10

30-100

100-300

over 300

Floe size [m]

Ridge field| 0-0.5

1,0-1,5

1,5-2,0

2,0-2,5

Sail hight [m]

Compression| none

much
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Ship

ShipB |

Date

28.1.2003

Voyage |Valko-Hamina

Time

17-18 |

Propulsion

=)

Drift ice

Ridge
Assist
Towing|

e

Power
Pitch
In [1/min]

Piece size

Piece size
c/10

/10

snow
on

snow
/10

Floe size
ISail hight

Notes

0-2

2-4

46

Kannds bb

6-8

8-10

10-12

12-14

14-16

16-18

18-20

Enemman oikealle, vahan "ulos" rannista, laiva tulossa vastaan

20-22

Laiva bb

22-24

Ei seurata sen rannia

24-26

Raskaampi ranni

26-28

Pimeys alkaa haitata havannointia

28-30

Raskaampi rénni, lauttoja, ollaan ehka kahden rénnin vélissa

30-32

32-34

34-36

36-38

Raénni kevenee

38-40

40-42

42-44

44-46

46-48

Raskasta->nopeus nollaan, Taysi pakki

48-50

-0.85]

Ei liiku

50-52

0.7

Tuuli painaa sivusta, ehké pienté puristusta

52-54

-0.7

54-56

56-58

58-60

Air temperature

Wind speed

Wind direction

Ice field speed

Ice field direction

1

5

Level ice 0-20

80-100 |lce't

Drift ice 0-10

over 300 |Floe size [m]

Ridge field| 0-0.5

2,025 |Sail hight [m]

Compression| none
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Ship _[ShipB |

Date  |28.1.2003

Voyage |Valko-Hamina

Time [18-19 |

o
o

New Drift ice
el | channe

Level ice

Ridge
Towing

Propulsion

Q

I

Q

3

3
Assist

Piece size
/10

Piece size
lon
It

c/10

on
ISail hight

Power
Pitch

n [1/min]
It snow

It snow
/10
Floe size

Notes

0-2 Edelleen kiinni

16-18 Pienta liiketta taaksepain

26-28 Pienta liiketta eteenpain

52-54 18.52 Loggaus stopattu

Air temperature

Wind speed

Wind direction

Ice field speed

Ice field direction

1 2 3 4 5

Level ice 0-20 20-40 40-60 60-80 80-100 Ice thickness [cm]

Drift ice 0-10 10-30 30-100 | 100-300 over 300 |Floe size [m]

Ridge field| 0-0.5 0.5-1.0 1,0-1,5 1,5-2,0 2,0-2,5 |Sail hight [m]

Compression| none some much [ [ ] [ ]
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Ship _ [ShipB ]

Date  |28.1.2003

Voyage |Valko-Hamina

Time [19-20 |

z
@
2

Level ice Old
annel

Drift ice

Ridge
Assist
Towing

Propulsion

[}
=0
o
=
[
=3
=3
@

n [1/min]
Piece size

c/10

on
t
ISail hight

t snow
Piece size
/10

on
Floe size

Power
Pitch

It snow
c/10

Notes

0-2 Edelleen kiinni

2-4 Laivan takana avovettd, mutta laidoista kiinni

Air temperature

Wind speed

Wind direction

Ice field speed

Ice field direction

1 2 3 4 5

Level ice 0-20 20-40 40-60 60-80 80-100 Ice thickness [cm]

Drift ice 0-10 10-30 30-100 | 100-300 over 300 |Floe size [m]

Ridge field| 0-0.5 0.5-1.0 1,0-1,5 1,5-2,0 2,0-2,5 |Sail hight [m]

Compression| _none some much [ ] [ ]
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Ship

ShipB |

Date

28.1.2003

Voyage

Valko-Hamina

Time

2021 |
\

Propulsion

Level ice

o
30
5 =
5 Q

el

channel

Drift ice

Ridge
Assist

Towing

Power
Pitch

n [1/min]

snow

Piece size
c/10
on

Piece size
lc/10

on

snow
/10

Floe size
Sail hight

Notes

Msc Botnia ajaa ohi 15m etaisyydelta

Liikkuu, seurataan Botniaa

Raskas kohta, Botnialla tippuu

n. 5 solmuun

QOikealle, vaihdetaan Haminan

rénniin (Botnia menee Kotkaan)

Raskaampi jaatynyt rénni

Kapeampi rénni, lauttoja 0-10m,

ei samanlaista moskaa ja puuroa

Taas puuroa ja moskaa, 200m levea ranni

Ranni kapenee

Air temperature

-7

Wind speed

11 m/s

Wind direction

Ice field speed

Ice field direction

1

5

Level ice

0-20

20-40

40-60

60-80

80-100

Ice thickness [cm]

Drift ice

0-10

10-30

30-100

100-300

over 300

Floe size [m]

Ridge field

0-0.5

0.5-1.0

1,0-1,5

1,5-2,0

2,0-2,5

Sail hight [m]

Compression

none

some

much
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Ship _[ShipB |

Date  |28.1.2003

Voyage |Valko-Hamina

Time [21-22 |

o
o

New Drift ice
el | channe

Level ice

Ridge
Towing

Propulsion

(o]

g

Q

3

3
Assist

n [1/min]
Piece size
/10

Piece size
lon
It

c/10

on
ISail hight

Power
Pitch

It snow

It snow
/10
Floe size

Notes

0-2 0.9 220 2

[N
o

12-14 Narva ja Nyland tulee vastaan(ko

14-16 Pyritdan niiden ranniin

42-44 Pienté rannin etsiskelya

54-56 Rannin kevyeen nakdinen

Air temperature -7

Wind speed 11 m/s

Wind direction N

Ice field speed

Ice field direction

1 2 3 4 5

Level ice 0-20 20-40 40-60 60-80 80-100 Ice thickness [cm]

Drift ice 0-10 10-30 30-100 | 100-300 over 300 |Floe size [m]

Ridge field| 0-0.5 0.5-1.0 1,0-1,5 1,5-2,0 2,0-2,5 |Sail hight [m]

Compression| none some much [ [ ] [ ]
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Ship ShipB |
Date  |28.1.2003
Voyage |Valko-Hamina
Time [22-23 |

o
o

New Drift ice
el | channe

Level ice

Ridge
Towing

Propulsion

Q

I

Q

3

3
Assist

Piece size
/10

Piece size
lon
It

c/10

on
ISail hight

Power
Pitch

n [1/min]
It snow

It snow
/10
Floe size

Notes

16-18 GPS pois paalta, pieni epajatkuvy
18-20 (Paristot loppu, johto rikki)

Air temperature
Wind speed
Wind direction
Ice field speed
Ice field direction

1 2 3 4 5
Level ice 0-20 20-40 40-60 60-80 80-100 Ice thickness [cm]
Drift ice 0-10 10-30 30-100 | 100-300 over 300 |Floe size [m]
Ridge field| 0-0.5 0.5-1.0 1,0-1,5 1,5-2,0 2,0-2,5 |Sail hight [m]
Compression| none some much [ [ ] [ ]
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Ship

ShipB |

Date

28.1.2003

Voyage |Valko-Hamina

Time

23-24 |

Propulsion

Level ice

(=]

go
5 =
5 a

el

channel

Drift ice

Ridge

Assist

Towing|

time

Power
Pitch
n [1/min]

It snow

Piece size
Ic/10
lon

Piece size
Ic/10

—p—

on

It snow

Ic/10
Floe size

Sail hight

Notes

0.9

N

20

N
o
N

Lahestytddn satamaa, Hiloniemi bb

Ylitetaan toinen ranni/risteyskohta

Kéénnds bb

0.5

Vahennetaan tehoja

23.33 Loggaus loppu

Keula ensimmaisen kerran laiturissa

Air temperature

Wind speed

Wind direction

Ice field speed

Ice field direction

1

Level ice 0-20

20-40

40-60

60-80

80-100

Ice thickness [cm

Drift ice 0-10

10-30

30-100

100-300

over 300

Floe size

[m]

Ridge field| 0-0.5

0.5-1.0

1,0-1,5

1,5-2

2,0-2,5

Sail hight [m]

Compression| none

some

much
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Ship _ [ShipC ]

Date  |3.2.2003]

Voyage |Rauma-Loviisa

Time [20-21 |

P4
@
=

Level ice Drift ice

Ridge
Assist
[Towing|

[¢]

e
i)
5 Q

Propulsion

[}
=
5
=]
p=3
@

el

n [1/min]
Piece size
c/10

Piece size
lon
it

c/10

lon
[Sail hight

Power
Pitch

t snow

t snow
c/10
Floe size

Notes
0-2 Laht6 Raumalta

e

24

4-6

6-8

8-10

10-12

12-14

14-16

16-18

18-20 Mittaus

20-22

22-24

24-26

26-28

28-30 30 Vanhaa rannia satamasta ulos,

30-32 hinaajan avaama

32-34

34-36 Rénnissa saattaa olla konsolidoitunut kerros

36-38 Ré&nnin paksuutta vaikea arvioida,

38-40 mutta se sulkeutuu vasta n. 100

40-42 metrin padssa

42-44

44-46

46-48

48-50

50-52

52-54

54-56

56-58 Ranni jo niin kevyt, ettad

58-60 lopetetaan mittaus
Air temperature -10

Wind speed 11

Wind direction

Ice field speed

Ice field direction

1 2 3 4 5
Level ice 0-20 20-40 40-60 60-80 80-100 Ice thickness [cm

Drift ice 0-10 10-30 30-100 | 100-300 over 300 |Floe size [m]

Ridge field| 0-0.5 0.5-1.0 | 1,0-1,5 | 1,5-2,0 2,0-2,5 |Sail hight [m]
Compression| _none some much [ [ [ [
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Ship ShipC | Ballastisyvays keula 2,50
Date  |4.2.2003] Pera [3,60
Voyage |Rauma-Loviisa
Time 20.30-22.50
ol % 2
Level ice Old New Drift ice 2 2 S
Propulsion channel | channel | 2 2
= & & 0| 2
= £ 7] ] | NI 5
5 | . | E HE N HRHE
e | 2 § | = HHEIREE] 2283
| £ & o c 1. | 2lal5lSlalsisl.] 8 Sl Notes
20.30 Ajojaata, harvahkoa
Harva ajojaa alkoi n. klo 18.00
21.00 Edelleen harvaa ajojaata
22.50 Tiheaa ajojaaté peittoisuus 100 %
Air temperature
Wind speed
Wind direction
Ice field speed
Ice field direction ‘
1 2 3 4 5
Level ice 0-20 20-40 40-60 60-80 80-100 Ice thickness [cm
Drift ice 0-10 10-30 30-100 | 100-300 over 300 |Floe size [m]
Ridge field| 0-0.5 0.5-1.0 1,0-1,5 1,5-2,0 2,0-2,5 Sail hight [m]
Compression| _none some much [ [ [ [
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Ship

ShipC |

Date

4203 |

Voyage

Rauma-Loviisa

Time

23-00
\

Propulsion

Level ice

[¢]

e
i)
5 Q

el

S
oD Z
32
=1
[c]

Drift ice

Ridge
Assist

[Towing|

Power
Pitch

n [1/min]

t snow

Piece size
c/10
lon

Piece size
c/10
lon

t snow

c/10
Floe size
[Sail hight

Notes

Tiukkaa ahtojaata

Jumissa

Keskeytetdan mittaus, odotetaan

JM Voimaa

Useita aluksia jumissa, vaikea

tuulen pakkaama ahtojaa

Astoria, joka ohitti meidét jai

myos kiinni pari mailia edessa.

58-60

Air temperature

Wind speed

Wind direction

Ice field speed

Ice field direction

1

Level ice 0-20

20-40

40-60

60-80

80-100

Ice thickness [cm

Drift ice 0-10

10-30

30-100

100-300

over 300

Floe size [m]

Ridge field| 0-0.5

0.5-1.0

1,0-1,5

1,5-2,0

2,0-25

Sail hight [m]

Compression| none

some

much
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Ship

Ship C

Date

05.02.03 ]

Voyage

Rauma-Loviisa

Time

0415-

Propulsion

Level ice

channel

o
P4
32
=]
@

Drift ice

Ridge
Assist

Towing

Power

n [1/min]

Pitch

It snow

Piece size
c/10
on

Piece size
/10

snow

on
t

c/10
Floe size

Notes

_[lsail hight

I

H=haarukka, JM Voima

GPS patterien vaihto

=N

I T|T|T|T

Hinaus paattyy

Kevyt ranni

Raskas, suhteelli

n uusi ranni

Mutka Helsingin kautta, koskalaiva

rannissa vaylalla. Valilla tdysin umpeen

jaatynytta rannia

Air temperature

Wind speed

Wind direction

Ice field speed

Ice field direction

1

3

5

Level ice 0-20

20-40

40-60

60-80

80-100

Ice thickness [cm

Drift ice 0-10

10-30

30-100

100-300

over 300

Floe size [m]

Ridge field| 0-0.5

0.5-1.0

1,0-1,5

1,5-2,0

2,0-25

Sail hight [m]

Compression| none

some

much
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Ship  [ShipC ]

Date [5.2.02 |

Voyage |Rauma - Loviisa

Time [9-10
|

Level ice Old New Drift ice
Propulsion channel | channel

Ridge
Assist
[Towing

n [1/min]
Piece size

/10

on
t
ISail hight

Power

Pitch

t snow
B|Piece size

t snow

c/10

Floe size

Notes

Vanha ranni

o |o|c/10
on

£
&
o
S

Erittdin kevyt rénni

6-8 15 Lauttajété rénnin vieressa

10-12 40| 8

16-18 80| 7

20-22 40{10

32-34 30| 9

58-60

Air temperature

Wind speed

Wind direction

Ice field speed

Ice field direction

1 2 3 4 5

Level ice 0-20 20-40 40-60 60-80 80-100 Ice thickness [cm

Drift ice 0-10 10-30 30-100 | 100-300 over 300 |Floe size [m]

Ridge field) 0-0.5 0.5-1.0 1,0-1,5 1,6-2,0 2,0-2,5 |Sail hight [m]

Compression| none some much ‘ ‘ ‘ ‘
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Ship

Ship C

Date

5.2.02

Voyage

Rauma - Loviisa

Time

10-11

Propulsion

Level ice

channel

channel

Drrift i

ce

Ridge
Assist

[Towing

Power

n [1/min]

Pitch

t snow
S| Piece size
w©llc/10

on

Piece size
/10

t snow

c/10
Floe size
[Sail hight

Notes

Railosilta, hidastus

58-60

Air temperature

Wind speed

Wind direction

Ice field speed

Ice field direction

1

Level ice 0-20

20-40

40-60

60-80

80-100

Ice thickness [cm

Drift ice 0-10

10-30

30-100

100-300

over 300

Floe size [m]

Ridge field) 0-0.5

0.5-1.0

1,0-1,5

1,6-2,0

2,0-25

Sail hight [m]

Compression| none

some

much
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Ship

Ship C

Date

5.2.02

Voyage

Rauma - Loviisa

Time

11-12

Propulsion

Level ice

channel

channel

Drrift i

ce

Ridge
Assist

[Towing

Power

n [1/min]

Pitch

t snow

Piece size
c/10
lon

Piece size
/10

t snow

c/10
Floe size
[Sail hight

Notes

Rannissa suuria palasia, mutta

keskelta se ei ole kovin paksu.

Kairauslinjan ylitys 11.43.15

58-60

Air temperature

Wind speed

Wind direction

Ice field speed

Ice field direction

1

Level ice 0-20

20-40

40-60

60-80

80-100

Ice thickness [cm

Drift ice 0-10

10-30

30-100

100-300

over 300

Floe size [m]

Ridge field) 0-0.5

0.5-1.0

1,0-1,5

1,6-2,0

2,0-25

Sail hight [m]

none

Compression

some

much
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Ship

Ship C

Date

5.2.02

Voyage

Rauma - Loviisa

Time

12-13

Propulsion

Level ice

[¢]

30
i)
5 Q

el

S
oD Z
32
=]
[e]

Drift ice

Ridge
Assist

Towing

Power

n [1/min]

Pitch

t snow

Piece size
c/10
lon

Piece size
c/10
lon

t snow

c/10
Floe size
[Sail hight

Notes

Emasalon luotsiaseman etelapuoli

Vanhaa rénnia, ei kovin raskasta.

Voi olla vaikea kairata keskelta.

40[ 9

Ranni sulkeutuu n.100 m paassa

40| 7

Kevyt rénni

58-60

Air temperature

Wind speed

Wind direction

Ice field speed

Ice field direction

1

5

Level ice 0-20

20-40

40-60

60-80

80-100

Ice thickness [cm

Drift ice 0-10

10-30

30-100

100-300

over 300

Floe size [m]

Ridge field| 0-0.5

0.5-1.0

1,0-1,5

1,5-2,0

2,0-2,5

Sail hight [m]

Compression| none

some

much

80




Ship [ShipC_|

Date  [5.2.02 |

Voyage |Rauma - Loviisa

Time [14-15
\

o
z
)
2

Level ice Ol
Propulsion channel | channel

Drift ice

Ridge
Assist
Towing|

Power

Pitch

In [1/min]
snow

Piece size

@fafhpressio

Piece size
AQ\pm i
snow

c/10

Floe size

[Sail hight

Notes

8-10 40| 9 Hieman raskaampi rénni

16-18 Nailla main olisi hyvé rénni kaira-

18-20 ta, mutta paasy voi olla vaikea

20-22 V=8.8 kn

24-26 40[10 Ranni suht raskas, kuitenkin

26-28 varmaan reilusti alle 1 m keskeltj

28-30

30-32

32-34

34-36

36-38 Ranni keventynyt

38-40

40-42

42-44

44-46

46-48

48-50

50-52

52-54

54-56

56-58

58-60

Air temperature

Wind speed

Wind direction

Ice field speed

Ice field direction

1 2 3 4 5

Level ice 0-20 20-40 40-60 60-80 80-100 Ice thickness [cm]

Drift ice 0-10 10-30 30-100 | 100-300 over 300 |[Floe size [m]

Ridge field| 0-0.5 0.5-1.0 1,0-1,5 1,56-2,0 2,0-2,5 |Sail hight [m]

Compression| _none some much ‘ [ [ [ [
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Ship

ShipC |

Date

52.02 |

Voyage

Rauma - Loviisa

Time

15- I

Propulsion

Level ice

Old
channel

[e]
3z
3¢
=]
@

Drift ice

Ridge
[Assist

Towing

ime

Power
Pitch

n [1/min]

It snow

c/10
on

Piece size
/10

snow

/10
Floe size
[Sail hight

Notes

—~
o
w
o

»[Piece size

o
o

Suhteellisen raskas ranni

Réanni sulkeutuu ehk& 30-40 m

paassa takana. Vaikea arvioida,

onko lahella 1m.

15.57.1

0

Hyva paikka kairata, ileisesti

pohjaa kairataan myds, V=6,3 kn

16.00

100(10

Raskas ranni, isoja paloja

16.12

Lopetetaan mittaus Valkon satamaan

22-24

24-26

26-28

28-30

30-32

32-34

34-36

36-38

38-40

40-42

42-44

44-46

46-48

48-50

50-52

52-54

54-56

56-58

58-60

Air temperature

Wind speed

Wind direction

Ice field speed

Ice field direction

1

5

Level ice

0-20

20-40

40-60

60-80

80-100

Ice thickness [cm

Drift ice

0-10

10-30

30-100

100-300

over 300

Floe size [m]

Ridge field

0-0.5

0.5-1.0

1,0-1,5

1,5-2,0

2,0-2,5

Sail hight [m]

Compression

none

some

much
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Ship

ShipD |

Laiva puul

Date

12.2.2003

T=4.85

Voyage

Kotka-Eméasalo

Avovesinopeus 10.3kn

Time

17-18 |

Propulsion

Level ice

Old
channel

New
channe

Drift ice

Ridge
Assist

[ Towing

Power
Pitch

n [1/min]

t snow

Piece size
c/10
on

Piece size
/10
on

t snow

c/10

Floe size
Sail hight

Notes

Laht6 17:08

Loggaus paalle

0.8

Ranni, Viikari tuli juri tasta

0.75

10-30cm palloja

Paljon likenndity rénni

Muuttuu raskaammaksi

Air temperature

Wind speed

Wind direction

Ice field speed

Ice field direction

1

5

Level ice

0-20

20-40

40-60

60-80

80-100

Ice thickness [cm

Drift ice

0-10

10-30

30-100

100-300

over 300

Floe size [m]

Ridge field

0-0.5

0.5-1.0

1,0-1,5

1,5-2,0

2,0-2,5

Sail hight [m]

Compression

none

some

much
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Ship

ShipD |

Date

12.2.2003

Voyage |Kotka-Emésalo

Time

18-19 |

Propulsion

Level ice

hannel

New
channel

Drift ice

Ridge

|Assist

Towing|

ime

L

Power
Pitch

In [1/min]

snow

Piece size |o

Piece size
/10
on

snow

c/10

Floe size

ISail hight

Notes

0-2

fon

30-70cm paloja

46

Risteysalue, rénni vasemmalle 90ast

6-8

Mussalon satama oikealla, murrettua ja lauhdevetta tulee sieltd

8-10

Jaat paljon kevyempia

10-12

kunnon laine nousee sivulla

12-14

14-16

satama-alue loppuu

16-18

kevytta vield, 150m ennenkuin sulkeutuu takana

18-20

20-22

kapenee ja muuttuu raskaammaksi

22-24

200 m leve (2 rénnié rinnan) ajetaan toista

24-26

26-28

28-30

30-32

32-34

34-36

36-38

Raskaampi ranni

38-40

40-42

42-44

44-46

46-48

48-50

50-52

52-54

54-56

56-58

58-60

Air tempel

rature

\Wind speed

Wind dire

ction

Ice field s

peed

Ice field d

irection

1

4

5

Level ice

0-20

20-40

40-60

60-80

80-100

Ice t

hickness [cm]

Drift ice

0-10

10-30

30-100

100-300

over 300

Floe size [m]

0.5-1.0

1,0-1,5

1,5-2,0

2,0-2,5

Sail hight [m]

Ridge field| 0-0.5
C

none

some

much
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Ship

ShipD |

Date

12.2.2003

Voyage |Kotka-Emasalo

Time

19-20

Propulsion

Level ice

[Sie)
3
5 o

e

New

channel

Drift ice

Ridge

Assist

Towing

Power
Pitch

n [1/min]

snow

Piece size |
c/10
on

Piece size
c/10
on

snow

c/10
Floe size

Sail hight

Notes

DAT 2 alkaa

Laiva vastaan Holger konttilaiva

Siirrytaan aika jyrkalla kdannoksella

sen ranniin, paksua tavaraa rannissa

Air temperature

Wind speed

Wind direction

Ice field speed

Ice field direction

1

5

Level ice

0-20

20-40

40-60

80-100

Ice thickness [cm]

Drift ice

0-10

10-30

30-100

over 300

Floe size [m]

Ridge field

0-0.5

0.5-1.0

1,0-1,5

2,0-2,5

Sail hight [m]

Compression

none

some

much

85




Ship _ [ShipD_|

Date 12.2.2003

Voyage |Kotka-Emésalo

Time [20-21 |

z
o
=

Level ice Old
Propulsion channel

Drift ice

o

s

]

E]

o

Ridge
IAssist
[Towing|

ime
snow
snow

n [1/min]
Piece size
c/10

on
Piece size

c/10

on
[Sail hight

Power
Pitch
c/10
Floe size

Notes

0-2 Vahan rannin sivulla (luotsi luuli etta laiva tulee vastaan(menikin Haminaan)

2-4 GPs antennin siirto ulos

46

6-8 Tullaan y-risteykseen

8-10

10-12

12-14

14-16

16-18 Tasaista rénnia

18-20

20-22 JM Apu bb vastaan

22-24 swan lake bb vastaan

24-26 0.4 Pysytelldan rannin sivussa ja odotellaan ettd Apu kaantyy ja tulee avustamaan

26-28 Kokonaan seis

28-30

30-32

32-34 Apu ajaa ohi

34-36 Apu alkaa avustaa

36-38

38-40

40-42

42-44

44-46

46-48 0.8 Ajaa noin 150 m:n péassa

48-50

50-52

52-54

54-56

56-58

3|33 [ | [ x| [ [ |x [ x|x

58-60

Air temperature

Wind speed

Wind direction

Ice field speed

Ice field direction

1 2 3 4 5

Level ice 0-20 20-40 40-60 60-80 80-100 Ice thickness [cm]

Drift ice 0-10 10-30 30-100 | 100-300 over 300 |Floe size [m]

Ridge field| 0-0.5 0.5-1.0 1,0-1,5 1,5-2,0 2,0-2,5 |Sail hight [m]
P "

none some much [T I [ [ [
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Ship

ShipD |

Date

12.2.2003

Voyage

Kotka-Emésalo

Time

21-22 |

Propulsion

Level ice

o
o

el

(o]
=
Q
=}
3

New
channe

Drift ice

Ridge

Assist

Towing

time

Power
Pitch
n [1/min]

It snow

Piece size
/10
lon

Piece size
/10
lon

It snow

c/10

Floe size

ISail hight

Notes

0-2

JM Apu avustaa

2-4

6-8

8-10

10-12

12-14

14-16

16-18

18-20

20-22

22-24

24-26

26-28

28-30

30-32

32-34

34-36

36-38

38-40

40-42

42-44

44-46

46-48

48-50

50-52

52-54

54-56

56-58

58-60

Air temperature

Wind speed

Wind direction

Ice field speed

Ice field direction

1

5

Level ice 0-20

20-40

40-60

60-80

80-100

Ice thickness [cm]

Drift ice 0-10

10-30

30-100

100-300

over 300

Floe size [m]

Ridge field| 0-0.5

0.5-1.0

1,0-1,5

1,5-2,0

2,0-2,5

Sail hight [m]

Compression| none

some

much
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Ship  [ShipD |

Date 12.2.2003

Voyage |Kotka-Emaésalo

Time [22-23 |

Level ice Old New Drift ice
hannel | channel

Ridge

[¢]
Towing|

Assist

Propulsion

Piece size
c/10

on
ISail hight

Power

Pitch

In [1/min]
snow

Piece size

c/10
snow

Floe size

on
/10

Notes

Itime

0-2 3 Kaksi laivaa vastaan , Apun perassa

2-4 kiintojadhan, mutka vasempaan

46

6-8

8-10

10-12

12-14

14-16

16-18 Ulos avun perassa rannista, laiva tulee vastaan

18-20 Apu 350 m:n paassa

20-22 Pyritaan takaisin rénniin

22-24

24-26

26-28

28-30 Taas lyhyt vali

30-32

32-34

34-36

36-38

38-40

40-42

42-44

44-46

46-48

48-50

50-52

52-54

54-56

R e N e e P P P e P P N R o P P P R R S P

56-58

58-60

Air temperature

Wind speed

Wind direction

Ice field speed

Ice field direction

1 2 3 4 5

Level ice 0-20 20-40 40-60 60-80 80-100 Ice thickness [cm]

Drift ice 0-10 10-30 30-100 | 100-300 over 300 |Floe size [m]

Ridge field| 0-0.5 0.5-1.0 | 1,0-1,5 1,5-2,0 2,0-2,5 |Sail hight [m]

Compression| _none some much [ I I
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Ship  [ShipD |

Date 12.2.2003

Voyage |Kotka-Emasalo

Time [23-24 |

o
o

Level ice New Drift ice

el | channe

Ridge
Assist
Towing

(o]
=
Q
=}
3

Propulsion

Notes

Piece size
/10

Piece size
lon
It

c/10

on
ISail hight

time
Power
Pitch

n [1/min]
It snow

It snow
/10
Floe size

0-2 0.8 3 JM Apu avustaa

2-4 DAT 3 Alkaa

6-8

8-10

10-12

12-14

14-16

16-18

18-20

20-22

22-24

24-26

26-28

28-30

30-32

32-34

34-36 Pellingin mutkat

36-38

38-40

40-42

42-44

44-46

46-48

48-50

50-52

52-54

54-56

56-58

XXX XXX XXX XXX XXX XXX XXX [X[X[X[X X [X[X[X[X|X|[X|[X|X|X

58-60

Air temperature

Wind speed

Wind direction

Ice field speed

Ice field direction

1 2 3 4 5

Level ice 0-20 20-40 40-60 60-80 80-100 Ice thickness [cm]

Drift ice 0-10 10-30 30-100 | 100-300 over 300 |Floe size [m]

Ridge field| 0-0.5 0.5-1.0 1,0-1,5 1,5-2,0 2,0-2,5 |Sail hight [m]

Compression| none some much \ \ \ |
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Ship

ShipD |

Date

12.2.2003

Voyage

Kotka-Emésalo

Time

24-01 |

Propulsion

Level ice

o
o

el

(o]
=
Q
=}
3

New
channe

Drift ice

Ridge

Assist

Towing

time

Power
Pitch
n [1/min]

It snow

Piece size
/10
lon

Piece size
/10
lon

It snow

c/10

Floe size

ISail hight

Notes

0-2

Apu avustaa

2-4

6-8

8-10

10-12

12-14

14-16

16-18

18-20

20-22

22-24

24-26

XXX XXX XXX XXX [X

Loggaus loppu

26-28

28-30

30-32

32-34

34-36

36-38

38-40

40-42

42-44

44-46

46-48

48-50

50-52

52-54

54-56

56-58

58-60

Air temperature

Wind speed

Wind direction

Ice field speed

Ice field direction

1

5

Level ice 0-20

20-40

40-60

60-80

80-100

Ice thickness [cm]

Drift ice 0-10

10-30

30-100

100-300

over 300

Floe size [m]

Ridge field| 0-0.5

0.5-1.0

1,0-1,5

1,5-2,0

2,0-2,5

Sail hight [m]

Compression| none

some

much
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Ship

ShipE |

Date

20.3.2003

Voyage

Uté-Naantali

Time

8-9 [

Propulsion

Level ice

o
o

el

(o]
=
Q
=}
3

New
channe

Drift ice

Ridge

Assist

Towing

time

Power
Pitch
n [1/min]

It snow

Piece size
/10
lon

Piece size
/10
lon

It snow

c/10

Floe size

ISail hight

Notes

0-2

2-4

6-8

8-10

10-12

12-14

14-16

16-18

18-20

20-22

22-24

24-26

26-28

28-30

40/10

Levea kevyt ranni

30-32

32-34

34-36

36-38

38-40

40-42

42-44

44-46

20

46-48

48-50

50-52

52-54

54-56

56-58

58-60

Air temperature

Wind speed

Wind direction

Ice field speed

Ice field direction

1

5

Level ice 0-20

20-40

40-60

60-80

80-100

Ice thickness [cm]

Drift ice 0-10

10-30

30-100

100-300

over 300

Floe size [m]

Ridge field| 0-0.5

0.5-1.0

1,0-1,5

1,5-2,0

2,0-2,5

Sail hight [m]

Compression| none

some

much
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Ship  [ShipE |

Date  |20.3.2003

Voyage |Ut6-Naantali

Time [9-10 |

o
o

New Drift ice
el | channe

Level ice

Ridge
Assist
Towing

Propulsion

(o]
=
Q
=}
3

Piece size
/10

Piece size
lon
It

c/10

n [1/min]
lon

time
Power
Pitch
It snow

Notes

It snow
/10
Floe size
[Sail hight

0-2

2-4

6-8

8-10

10-12

12-14

14-16 Kohdattiin vastaantulevan

16-18 laivan kanssa

18-20

20-22

22-24

24-26

26-28

28-30

30-32 3010

32-34

34-36

36-38

38-40

40-42

42-44

44-46

46-48

48-50

50-52

52-54

54-56

56-58

58-60

Air temperature

Wind speed

Wind direction

Ice field speed

Ice field direction

1 2 3 4 5

Level ice 0-20 20-40 40-60 60-80 80-100 Ice thickness [cm]

Drift ice 0-10 10-30 30-100 | 100-300 over 300 |Floe size [m]

Ridge field| 0-0.5 0.5-1.0 1,0-1,5 1,5-2,0 2,0-2,5 |Sail hight [m]

Compression| none some much \ \ \ |
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Ship

ShipE |

Date

20.3.2003

Voyage

Uté-Naantali

Time

10-11 |

Propulsion

Level ice

o

Q:)-O
5 =2
5 Q

el

New
channel

Drift ice

Ridge

Assist

Towing|

ime

Power
Pitch
n [1/min]

snow

Piece size
c/10
on

Piece size
c/10
on

snow

c/10

Floe size

Sail hight

Notes

8-10

20/10

Hidastetaan Viking Amorellan Takia

18-20

20-22

22-24

Tultiin suurempaan ranniin,

24-26

vauhti tipahti hieman poskessa

26-28

20|10

Leved paljon likenndity ranni

28-30

30-32

Kohdattiin Finnclipper

32-34

34-36

36-38

38-40

Kohdattiin Silja Festival

40-42

20|10

42-44

44-46

46-48

48-50

Kohdattiin Valas

50-52

52-54

54-56

20/10

Erittain levea paljon likenndity

56-58

ranni. Rannin leveys n. 6B

58-60

=85- 100 m

Air temperature

Wind speed

Wind direction

Ice field speed

Ice field direction

1

3

5

Level ice 0-20

20-40

40-60

60-80

80-100

Ice thickness [cm

Drift ice 0-10

10-30

30-100

100-300

over 300

Floe size [m]

Ridge field| 0-0.5

0.5-1.0

1,0-1,5

1,5-2,0

2,0-2,5

Sail hight [m]

Compression| none

some

much
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Ship

ShipE |

Date

20.3.2003

Voyage

Uté-Naantali

Time

11-12 |

Propulsion

Level ice

o
o

el

(o]
=
Q
=}
3

New
channe

Drift ice

Ridge

Assist

Towing

time

Power
Pitch
n [1/min]

It snow

on

Piece size
/10
lon

It snow

c/10

Floe size

ISail hight

Notes

0-2

N|Piece size
ic/10

2-4

6-8

8-10

10-12

12-14

Kohdattiin Seawind

14-16

16-18

18-20

20-22

22-24

24-26

26-28

28-30

30-32

32-34

34-36

36-38

38-40

40-42

42-44

44-46

46-48

48-50

50-52

52-54

54-56

56-58

58-60

Air temperature

Wind speed

Wind direction

Ice field speed

Ice field direction

1

5

Level ice 0-20

20-40

40-60

60-80

80-100

Ice thickness [cm]

Drift ice 0-10

10-30

30-100

100-300

over 300

Floe size [m]

Ridge field| 0-0.5

0.5-1.0

1,0-1,5

1,5-2,0

2,0-2,5

Sail hight [m]

Compression| none

some

much
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Ship

ShipE |

Date

20.3.2003

Voyage |Uté-Naantali

Time

12-13 |

Propulsion

Level ice

[¢]
3 0O
3 a

el

New

o)
=3
)
=]
=]
@

Drift ice

Ridge

Assist

Towing

Power
Pitch
n [1/min]

t show

on

Piece size
c/10
on

t snow

c/10

Floe size

Sail hight

Notes

N|Piece size
c/10

Kairattu ranni

Kairauslinja 3

Kairauslinja 2

Kairauslinja 1

Kairauslinja 4

Mittas lopetettu

Air temperature

Wind speed

Wind direction

Ice field speed

Ice field direction

1

5

Level ice 0-20

20-40

40-60

60-80

80-100

Ice thickness [cm

Drift ice 0-10

10-30

30-100

100-300

over 300

Floe size [m]

Ridge field| 0-0.5

0.5-1.0

1,0-1,5

1,5-2,0

2,0-2,5

Sail hight [m]

Compression| none

some

much
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Ship

Ship F | \

Date

10.3.2003 \

Voyage

Sodertélje-Vasteras (Malaren)

Time

13-14 |

Propulsion

Level

ice

e}
o

el

[e]
=
[
=}
=3

channe

Drift ice

Ridge
Assist

Towing

time

Power
Pitch
n [1/min]

It snow

Piece size
c/10
on

Piece size
lc/10
on

t show

c/10
Floe size
[Sail hight

Notes

Laht6 Sodertéljesta

Sulussa

Ulos sulusta

Avovettd

Air temperature

Wind speed

Wind direction

Ice field speed

Ice field direction

1

Level ice 0-20

40-60

60-80

80-100

Ice thickness [cm

Drift ice 0-10

30-100

100-300

over 300

Floe size [m]

Ridge field| 0-0.5

1,0-1,5

1,5-2,0

2,0-2,5

Sail hight [m]

Compression| hone

much
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Ship

Ship F

Date

10.3.2003 \

Voyage

Sodertélje-Vasteras (Malaren)

Time

14-15

Propulsion

Level ice

o
o

el

(o]
=
Q
=}
3

New
channe

Drift ice

Ridge

Assist

Towing

Power

Pitch
n [1/min]

It snow

Piece size
/10
on

Piece size
/10
lon

It snow

/10
Floe size

ISail hight

Notes

10

(2]
kN

Jaat alkaa

20

20

Rénni alkaa muodostua. Paljon

likenndity levea ranni. Hyvin

kevyt.

Ranni on hyvin kevyt Lauttajaata

reunoilla keskella palakoko 30-40

Avovetta

30

@

Rénni/lauttoja

20| 7

Air temperature

Wind speed

Wind direction

Ice field speed

Ice field direction

1

3

5

Level ice 0-20

20-40

40-60

60-80

80-100

Ice thickness [cm]

Drift ice 0-10

10-30

30-100

100-300

over 300

Floe size [m]

Ridge field| 0-0.5

0.5-1.0

1,0-1,5

1,5-2,0

2,0-2,5

Sail hight [m]

Compression| none

some

much
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Ship  [ShipF | [

Date  [10.3.2003 \

Voyage |Sodertlje-Vasteras (Méalaren)

Time [15-16 |

o
o

New Drift ice
el | channe

Level ice

Ridge
Assist
Towing

Propulsion

(o]
=
Q
=}
3

Piece size
/10

on
it
ISail hight

Power
Pitch

n [1/min]
It snow
/10
Floe size

Notes

It snow
S(Piece size
on

olc/10

Edelleen lauttoja reunal ja

2-4 rannin keskelld

22-24 Avovettd

32-34 Taas jaata

34-36 30| 6 Ei poskia, rénnn aksuus ehka

36-38 30 cm ???

Air temperature

Wind speed

Wind direction

Ice field speed

Ice field direction

1 2 3 4 5

Level ice 0-20 20-40 40-60 60-80 80-100 Ice thickness [cm]

Drift ice 0-10 10-30 30-100 | 100-300 over 300 |Floe size [m]

Ridge field| 0-0.5 0.5-1.0 1,0-1,5 1,5-2,0 2,0-2,5 |Sail hight [m]

Compression| none some much [ [ ] [ ]
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Ship

Ship F_|] [

Date

10.3.2003 \

Voyage

Sodertélje-Vasteras

Malaren)

Time

16-17 |

Propulsion

Level ice

[¢]
e
32 3
3

el

New
channe

Drift ice

Ridge

Assist

Towing

Power
Pitch

n [1/min]

It snow
N|Piece size
aller1o

on

Piece size
/10
lon

It snow

c/10

Floe size

ISail hight

Notes

Réanni en3é oikeastaan kellvia

jadpaloja ja lauttoja. Valilla

avovesi ekkeita.

Matalanveden vaikutuksesta

vauhti véhan putosi

Hidastettiin Hjulstabronin takia

20

10

20

Yhdistetty lautta-rénnija.

20

20

Avovetta

Air temperature

Wind speed

20

Wind direction

235

Ice field spe:

ed

Ice field direction

1

3

5

Level ice

0-20

20-40

40-60

60-80

80-100

Ice thickness [cm]

Drift ice

0-10

10-30

30-100

100-300

over 300

Floe size [m]

Ridge field

0-0.5

0.5-1.0

1,0-1,5

1,5-2,0

2,0-2,5

Sail hight [m]

Compression

none

some

much
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Ship

Date

10.3.2003 \

Voyage |Sodertilje-Vasteras

Malaren)

Time

Propulsion

Level ice

[¢]
e
32 3
3

New

channe

Ridge
Towing

Assist

Power

Pitch
n [1/min]

Piece size
/10

It snow
on

Piece size
/10
lon

It snow
/10
Floe size
[Sail hight

Notes

Edelleen kayténndllisesti katsoen

avovettd

Réanni, joka on toisesta reunasta

auki. Ajetiin lauttajadssa, kun vas

taan tuli kaksi laivaa.

Ranni alkaa, huono ranni

Nailld main kéavi jaaryhma 10.3.

Ei enda rannid. Epamaaraista

lauttajaaté (paksuus jadryhmalta)

Air temperature

Wind speed

Wind direction

Ice field speed

Ice field direction

1

Level ice 0-20

20-40

60-80

Ice thickness [cm

Drift ice 0-10

10-30

100-300

Ridge field| 0-0.5

0.5-1.0

1,5-2,0

Compression| none

some
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Ship

Ship G|

Date

13.3.2003

Voyage

Valko-Emésalo

Time

13-14

Propulsion

Level ice

Q

3 0
5 <
5 a

el

[¢]
P4
33
=]
@

Drift ice

Ridge
Assist

Towing

ime

Power

Engine RP
n [1/min]

It snow

Piece size
c/10
on

Piece size
c/10

on
t snow

c/10
Floe size
Sail hight

Notes

13.04 1aht6 Valkomista

8-10

huom rpm

13.13 loggaus paalle

790 170

Kevyt rénni

16-18

Paloilla tilaa liikkua, yksi kerros

18-20

Hiljennettiin (ja&lla tydkoneita)

20-22

22-24

850 180

Lisaa tehoja

24-26

26-28

28-30

30-32

32-34

34-36

0-30 cm paloja

36-38

Muuttuu hieman raskaammaksi

38-40

700 150

Hiljlennetaan (jaalla tydkoneita)

40-42

42-44

44-46

890 190

Lisaa tehoja, paksumpi rénni, palat kerroksiss:

46-48

0-50 cm paloja, sulkeutuu nopeasti 30-40m

48-50

50-52

52-54

54-56

56-58

Vaihdettiin uudempaan rénniin

58-60

isoja lauttoja 1-3m ei sohjoa

Air temperature

Wind speed

Wind direction

Ice field speed

Ice field direction

1

5

Level ice 0-20

20-40

40-60

60-80

80-100

Ice thickness [cm]

Drift ice 0-10

10-30

30-100

100-300

over 300

Floe size [m]

Ridge field| 0-0.5

0.5-1.0

1,0-1,5

1,5-2,0

2,0-25

Sail hight [m]

Compression| none

some

much
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Ship

ShipG |

Date

13.3.2003

Voyage

Valko-Emésalo

Time

14-15 |

Propulsion

Level ice

o
o

el

(o]
=
Q
=
=

New
channe

Drift ice

Ridge
Assist

Towing

|(ime

Power
Engine RP!

n [1/min]

It snow

Piece size
/10
on

Piece size
/10
lon

It snow

c/10

Floe size
[Sail hight

Notes

0-2

2-4

880

-

90

4-6

8-10

10-12

50cm

10| 1

Tullaan lanteen menevalle rannillg

12-14

0-30cm pydreita palloja rénnissa

14-16

Leved paljon likenndity rénni

16-18

18-20

20-22

22-24

24-26

26-28

28-30

30-32

32-34

34-36

36-38

38-40

40-42

42-44

44-46

46-48

Christian Essberger vastaan

48-50

50-52

52-54

54-56

56-58

58-60

Air temperature

Wind speed

Wind direction

Ice field speed

Ice field direction

1

3

5

Level ice

0-20

20-40

40-60

60-80

80-100

Ice thickness [cm

Drift ice

0-10

10-30

30-100

100-300

over 300

Floe size [m]

Ridge field

0-0.5

0.5-1.0

1,0-1,5

1,5-2,0

2,0-2,5

Sail hight [m]

Compression

none

some

much
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Ship

ShipG |

Date

13.3.2003

Voyage

Valko-Emésalo

Time

15-16 |

Propulsion

Level ice

o
o

el

(o]
=
Q
=
=

New
channe

Drift ice

Ridge
Assist

Towing

|(ime

Power
Engine RP!

n [1/min]

It snow

Piece size
/10
~fon

Piece size
/10
lon

It snow

c/10

Floe size
[Sail hight

Notes

0-2

875

-

90

-
o

0-30 cm palloja

2-4

Raskaampi ranni

4-6

8-10

10-12

12-14

14-16

16-18

18-20

20-22

22-24

24-26

26-28

28-30

30-32

32-34

34-36

36-38

Vesikiven linja

38-40

Yleensa Vesikiven linja raskain

40-42

42-44

44-46

46-48

48-50

Kaénnos oikealle

50-52

tassa Kirsten kiinni tulomatkalla

52-54

Kaannoskohta paksun nakdista

54-56

56-58

58-60

Air temperature

+6

Wind speed

Wind direction

Ice field speed

Ice field direction

1

3

5

Level ice

0-20

20-40

40-60

60-80

80-100

Ice thickness [cm

Drift ice

0-10

10-30

30-100

100-300

over 300

Floe size [m]

Ridge field

0-0.5

0.5-1.0

1,0-1,5

1,5-2,0

2,0-2,5

Sail hight [m]

Compression

none

some

much

103




Ship

ShipG |

Date

13.3.2003

Voyage

Valko-Emésalo

Time

16-17 |

Propulsion

Level ice

o
o

el

(o]
=
Q
=
=

New
channe

Drift ice

Ridge
Assist

Towing

|(ime

Power
Engine RP!

n [1/min]

It snow

Piece size
/10
on

Piece size
/10
lon

It snow

c/10

Floe size
[Sail hight

Notes

0-2

2-4

4-6

8-10

10| 1

0-30..50 cm paloja

10-12

12-14

14-16

16-18

900

195

18-20

860

189

20-22

22-24

24-26

26-28

28-30

30-32

32-34

34-36

36-38

38-40

40-42

42-44

44-46

46-48

Tiistedal tuli vastaan

48-50

50-52

52-54

54-56

56-58

58-60

Air temperature

+7

Wind speed

Wind direction

Ice field speed

Ice field direction

1

3

5

Level ice

0-20

20-40

40-60

60-80

80-100

Ice thickness [cm

Drift ice

0-10

10-30

30-100

100-300

over 300

Floe size [m]

Ridge field

0-0.5

0.5-1.0

1,0-1,5

1,5-2,0

2,0-2,5

Sail hight [m]

Compression

none

some

much
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Ship

ShipG |

Date

13.3.2003

Voyage

Valko-Emésalo

Time

17-18 |

Propulsion

Level ice

[¢]
ife)
2 a
>

el

S
D Z
32
=
@

Drift ice

Ridge
Assist

Towing

|(ime

Engine rpm|
n [1/min]

Power

It snow

Piece size
/10
on

Piece size
/10
lon

It snow

c/10

Floe size
[Sail hight

Notes

0-2

2-4

4-6

8-10

10-12

12-14

14-16

16-18

18-20

20-22

22-24

1722 loggaus loppu

24-26

Emaésalon karjen E puolella

26-28

28-30

30-32

32-34

34-36

36-38

38-40

40-42

42-44

44-46

46-48

48-50

50-52

52-54

54-56

56-58

58-60

Air temperature

Wind speed

Wind direction

Ice field speed

Ice field direction

1

5

Level ice 0-20

20-40

40-60

60-80

80-100

Ice thickness [cm

Drift ice 0-10

10-30

30-100

100-300

over 300

Floe size [m]

Ridge field| 0-0.5

0.5-1.0

1,0-1,5

1,5-2,0

2,0-2,5

Sail hight [m]

Compression| none

some

much

105




