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SAMMANFATTNING AV ISVINTERN 2021/2022

LINDRIG ISVINTER MEN LANG SASONG
INNAN ALL IS VAR BORTA

Trots en mild hdst med I&ngsam avkylning, gav en kold-
kn&pp i slutet av oktober, den férsta tunnaiseniinre
vikar i norra Bottenviken. Dérefter fanns det is i mindre
eller stérre omfattning fram till den forsta veckan i juni,
dé& den sista isen hade smélt bort. Den maximala isut-
bredningen intraffade efter en tids kyla den 4 februari,
d&d 93000 km?av havsomradet tacktes med is. Detta
far betecknas som en lindrig isvinter vad géller den
maximala isutbredningen. Som sé ofta under lindriga
isvintrar, s& hade dock Bottenviken frekvent med is och
péverkan pa sjofarten, medan det var mycket lindriga
forhallanden langre séderut.

Avkylningen av ytvattnet gick ldngsamt under hosten, men
i mitten av oktober blev det mer hdg-trycksbetonat vader
ochrejélt kallare. Redan den 25 oktober kunde sa den forsta
isen kartlaggas i inre skyddade vikar i norra Bottenviken.

Dérefter blev det ater milt vader och ytvattnet kyldes bara
l&ngsamt under november.

| slutet av november och bédrjan av december blev det kall-
lare och islaggningen tog fart under cirka 15 dygn. Den 10
december var det stabil fastis i de norra skérgardarna och
darutanfér tunn jdmn is eller nyis i en krans runt Bottenviken
och langs kusterna ner till sédra Bottenhavet. Aven i delar av
Finska viken, Rigabukten samti Méalaren och Vanern hade
tunn is borjat lagga sig.

En mildare period avlste i mitten av december, men ny

kyla kring julhelgen byggde pa istacket. Den 28 december
overbryggades Norra Kvarken av tunn is for forsta gangen
denna vinter och en stor del av Botten-viken och Finska
viken var da tackt med nyis. Det lade sig &ven tunnisiinre
skargérdar i Ostersjon ner till Blekinge och tunn is noterades
lokalt pé vast-kusten. De sista dagarna i december blev det
ater milt och blasigt.

| bdrjan av januari kom nasta kallperiod i landet med
omvaxlande nordliga vindar och hogtryck. Islaggningen tog
fart och den 10 var det i stort sett helt islagt i Bottenviken

och Norra Kvarken under nagra timmar, innan mildare
sydvastvindar brét igenom igen. Vid detta tillféllet var det dven
tunn is utmed kusterna i Bottenhavet, i inre Finska viken och i
skargérdarnainorra Ostersjon.

I mitten av januari dominerade milda sydvastvindar och isen

i Bottenviken och Norra Kvarken bréts upp och samlades
Osterut. Utmed den finska Bottenvikskusten fanns d& mycket
tat drivis och med en stampisvall langs iskanten. | Gvrigt var
det mest 6ppet vatten till sjoss. Isarna langre séderut langs
kusterna revs upp pa manga hall.

| slutet av januari och bérjan av februari, fick vi en kall period
igen, med sydliga lagtrycksbanor. Kalla nordostliga vindar
over Bottenviken bildade mycket is, som drev &t sydvast. Ett
omréade med 10-50 cm mycket tat drivis bildades i centrala
Bottenviken och islaggningen tog fart &ven langre séderut.

Den 4 februari intraffade s denna vinters maximala isutbred-
ning med 93 000 km?. Vid detta tillféllet var hela Bottenviken,
Norra Kvarken, norra och &stra Bottenhavet, delar av Finska
viken och Rigabukten, kusterna ned till norra Ostersjén, samt
Malaren och delar av Vanern tackta med is.

Redan samma dag, tog syd- till sydvéstliga vindar &ver och de
dominerade sedan under stdrre delen av februari. Iseni Norra
Kvarken och Bottenviken revs upp och trycktes norrut. Isarna
langre soderut revs ocksa upp pa manga hall.

Kring den 20 februari blev det kortvarigt en kallare period i
norr och isen vaxte till i Bottenviken och Norra Kvarken. Aven
langs kusten i Bottenhavet bildades dé ater nyis. Darefter
trycktes isen norrut och i slutet av februari fanns det ganska
utbredda omraden med 20-50 cm mycket tét, hopskjuten
och vallad is i Bottenviken.

I mars var det hogtryck som dominerade vadret och ratt mild
luft strommade in med sydvastliga vindar. Nattetid var det
dock ofta kallt. Isen héll sig mestadels samlad i den norra och
Ostra delen av Bottenviken. Isen vallades och blev allt tjockare,
sé att i slutet av ménaden fanns 30-70 cm mycket tét, vallad
drivis i den norddstra halvan av Bottenviken. Langre sdderut i
landet var islaget i stort sett oférandrat, men skérgardsisarnai
s6der ruttnade och smaélte.

De sista dagarna i mars strommade kall luft ner éver landet
igen ochisen i Bottenviken drev séderut. | 6ppna omraden
bildades nyis ned till Norra Kvarken.

I borjan av april fortsatte det kalla vadret och flera lagtryck
svangde in éver landet vasterifrdn och gav tidvis snofall.
Nordliga vindar drev ner isen i Botten-viken sdderut, ner forbi
Holmoarna och omraden med dppet vatten bildades utmed
den finska kusten. Langre soderut fortsatta skargardsisarna
att smélta langsamt.

Vid pasktid i mitten av april blev det en period med betydligt
varmare vader och isavsmaltningen tog fart i sdder. Isen i Bot-
tenviken drev sakta Osterut och smalte langsamt.

| slutet av april strommade kallare Iuft fr&n nordvast ner dver
norra Sverige igen. Isen i Bottenviken drev &t sydost och bréts
upp i stora flak och smalte ldngsamt. | slutet av manaden
fanns det sammanhangande grévre is framst i den centrala
Ostra delen av Bottenviken, medan évriga delar till sjoss hade
mestadels dppet vatten.

Avsméltningen fortsatte i maj, men gick ganska langsamt

i norr. Dominerande sydvastliga vindar héll isen samlad
mot den finska sidan i Bottenviken, dar den ldngsamt brots
ner och smalte. Skargardsisarna ruttnade snabbare ochi

samband med nordliga vindar den 17 maj, blev det i stort sett
isfritt i de norra skargérdarna i Bottenviken.

Isen till sjoss lag darefter kvar utanfor Brahestad ock Kalajoki i
Ostra Bottenviken, dar den fortsatte att brytas ner och smaélta
langsamt. S& sent som vid Kristi Himmelsfardsdagen den 26
maj fanns dock fortfarande en del is kvar. De sista isresterna
férsvann nastkommande vecka och issdsongen avslutades
med en sistaiskarta den 3 juni.

Isvintern 2021-2022 ar att beteckna som lindrig med en
maximal isutbredning den 4 februari pa 93 000 km?. Sum-
merat Gver hela issasongen, lag isutbredningen oftast under
den normala, men vid tiden fér maximal isutbredning var
den kortvarigt éver medelisutbredningen for detta datum.

Omrade Restriktioner

Bottenviken 4 december-17 maj

Norra Kvarken och
Norra Bottenhavet

4 december -2 april

Sodra Bottenhavet 22 december-7 mars

Ostersjon, syd- och vist-
kusten

Maélaren 6 december-20 mars

Vanern, Trollhattekanal och 3 januari-11 januari
Gota alv

Varaktigheten blev langre &n den normala, med den férsta
isen noterad redan kring den 25 oktober och den sista isen
den 2 juni.

Den relativt lindriga isvintern innebar att 98% av fartygen an-
I6pte hamn for egen maskin eller fick assistans utan vantetid
till eller fran de hamnar dar restriktioner inforts. For de fartyg
som behovt vanta pé assistans var den genomsnittliga vante-
tiden 2 timmar och 54 minuter. Totalt under sdsongen assiste-
rades 696 fartyg av statsisbrytarna, samt av inhyrda resurser.
Av dessa gjordes 31 bogseringar. Den sammanlagda tiden
for assistering var 1637 timmar och sammanlagd distans fér
assistering var 15986 nautiska mil. Andelen assisterade fartyg
med svensk flagg var 1%, vilket &r en ny lagsta notering i en
stadigt sjunkande trend.

Kommentar

Isbrytarsdsongen varade mellan den 6 december och 13
maj och Ale var bade forsta isbrytaren att tas i drift pa
vintern och den sista att tas ur drift p& varen. Alla fem
statsisbrytarna nyttjas i Bottenviken under sdsongen.

Den 1 januari inleder Ale assistanssasongen i Kvarken.
Mellan 15 januari och 30 april dras trafiksepareringen i
kvarken tillfalligt in. Angermanélven bryts endast en gang
under sésongen, den 19 feb. Ale och Atle turas om att
operera Kvarken, men det blir Ale som avslutar sdsongen
den 21 mars.

En del fastis vid kusten, men inget som krévde isbrytaras-
sistans.

Inga restriktioner och ingen assistansverksamhet
genomfdérdes.

Restriktioner for Koping och Vésteras tradde i kraft den 6
december, for Bélsta den 27 december. Malaren istacktes
under vintern. Den 2 mars avskaffades restriktionerna for
Balsta och den 21 mars &ven for Képing och Vasteras.

Restriktioner inférdes under en kort period under
vintern, men ingen isbrytarverksamhet genomférdes
av statsisbrytarna. Svitzer Embla genomforde dock tre
assistanser under slutet av december.



SUMMARY OF THE ICE WINTER 2021/2022

MILD ICE WINTER BUT LONG SEASON
BEFORE ALL ICE WAS GONE

Despite a mild autumn with slow cooling, a cold spell
in late October produced the first thin ice in the inner
bays of the northern Bay of Bothnia. Thereafter, ice
was present to a lesser or greater extent until the first
week of June, when the last of the ice had melted away.
The maximum ice extent occurred after a period of
cold weather on 4 February, when 93,000 km? of the
sea area was covered with ice. This can be described
as a mild ice winter in terms of maximum ice extent.
However, as is often the case during mild ice winters,
the Bay of Bothnia was frequently ice covered which
affected the shipping, while conditions were very mild
further south.

ooling of the surface waters was slow during the autumn,

but by mid-October the weather became more high-
pressure dominated and considerably colder. Already on 25
October, the first ice could be seenin sheltered inner bays in
the northern Bay of Bothnia.

After that, the weather became mild again and the surface
waters cooled only slowly during November.

At the end of November and beginning of December, the
weather turned colder and the ice began to form over a period
of about 15 days. On 10 December, the northern archipelagos
were covered with stable fast ice and beyond that thin level

ice or new ice around the Bay of Bothnia and along the coasts
down to the southern Sea of Bothnia. Thin ice had also begun
to formin parts of the Gulf of Finland, the Gulf of Riga, Lake
Malaren and Lake Véanern.

A milder period followed in mid-December, but new cold
weather around the Christmas holidays built up the ice cover.
On 28 December, thin ice covered the Northern Quark for the
first time this winter and a large part of the Bay of Bothnia and
the Gulf of Finland was then covered with new ice. Thinice
was also deposited in the inner archipelagos of the Baltic Sea
down to Blekinge, and thin ice was noted locally on the west
coast. The last days of December were again mild and windy.

In early January, the next cold spell hit with alternating
northerly winds and high pressure. Ice growth accelerated
and on the 10th, the Bay of Bothnia and Northern Quark were
almost completely covered in ice over for a few hours, before
milder southwesterly winds broke through again. At this

time, thin ice was also present along the coasts of the Sea of
Bothnia, in the inner Gulf of Finland and in the archipelagos of
the northern Baltic Sea.

In mid-January, mild southwesterly winds dominated and the
ice in the Bay of Bothnia and Northern Quark broke up and
accumulated in the east par. Along the Finnish side of the Bay

of Bothnia, there was very close ice with a brash ice barrier
along the ice edge. Otherwise it was mostly open water at
sea. Along the coasts further south the ice was broken up in
many places.

At the end of January and beginning of February, we had a
cold period again, with southerly low pressure systems. Cold
north-easterly winds over the Bay of Bothnia formed a lot of
ice, which drifted south-west. An area of 10-50 cm of very
close ice formed in the central Bay of Bothnia, and ice growth
also started further south.

On 4 February, the maximum ice extent of this winter occur-
red with 93,000 km?. At this time, the entire Bay of Bothnia,
Northern Quark, the northern and eastern part of the Sea
of Bothnia, parts of the Gulf of Finland and the Gulf of Riga,
the coasts down to the northern Baltic Sea, as well as Lake
Malaren and parts of Lake Vanern were covered with ice.

Later on the same day, south to south-westerly winds took
over and then dominated for most of February. The ice in the
Northern Quark and the Bay of Bothnia was broken up and
pushed northwards. The ice further south was also broken up
in many places.

Around 20 February there was a brief period of colder weather
in the north and ice grew in the Bay of Bothnia and Northern
Quark. New ice also formed along the coast of the Sea of
Bothnia. The ice then drifted northwards and by the end of
February there were quite widespread areas of 20-50 cm of
very dense, rafted and ridged ice in the Bay of Bothnia.

In March, high pressure dominated the weather and fairly mild
air flowed in with south-westerly winds. At night, however,

it was often cold. The ice was mostly concentrated in the
northern and eastern parts of the Bay of Bothnia. The ice was
packed and formed ridges, and by the end of the month there
was 30-70 cm of very close ice in the north-eastern half of

the Bay of Bothnia. Further south the ice situation was largely
unchanged, but the coastal ice in the south was rotting and
melting.

In the last days of March, cold air flowed down over the coun-
try again and the ice in the Bay of Bothnia drifted southwards.
In open areas, new ice formed down to the Northern Quark.

In early April, the cold weather continued and several
low-pressure systems moved in from the west, bringing oc-
casional snowfall. Northerly winds pushed the ice in the Bay
of Bothnia southwards, down past Holmbarna, and areas of
open water formed along the Finnish coast. Further south, the
coastal ice continued to melt slowly.

Around Easter time in mid-April, a period of much warmer
weather set in and ice melting accelerated in the south. The
ice in the Bay of Bothnia drifted slowly eastwards and melted
slowly.

By the end of April, colder air from the northwest flowed down
over northern Sweden again. The ice in the Bay of Bothnia

drifted southeast and broke up into large floes, melting slowly.
By the end of the month, there was continuous coarse ice
mainly in the east-central part of the Bay of Bothnia, while the
rest of the offshore area was mostly open water.

Melting continued in May, but was rather slow in the north.
Predominant south-westerly winds kept the ice concentrated
towards the Finnish side of the Bay of Bothnia, where it slowly
broke down and melted. Coastal ice rotted more quickly and
in conjunction with northerly winds on 17 May, the northern
archipelagos of the Bay of Bothnia became largely ice-free.

The sea ice then remained off Brahestad and Kalajoki in the
eastern Bay of Bothnia, where it continued to break down
and melt slowly. However, as late as 26 May, some ice was
still present. The last ice remnants disappeared the following
week and the ice season ended with a finalice charton 3
June.

The 2021-2022 ice winter is considered mild, with a maximum
ice extent on 4 February of 93,000 km?2. Summed over the

Area Restrictions

Bay of Bothnia 4 December-17 May

Northern Kvarken and 4 December-2 April
Northern Bothnian Sea

Southern Bothnian Sea 22 December—7 March

Baltic Sea, south and
west coast

Lake Malaren 6 December-20 March

Lake Vanern, Trollhatte 3 January-11 January
Canal and Gdéta River

entire ice season, the ice extent was mostly below normal,
but at the time of maximum ice extent it was briefly above the
mean ice extent for that date. The duration was longer than
normal, with the first ice recorded already around 25 October
and the lastice on 2 June.

The relatively mild ice winter meant that 98 % of vessels ar-
rived in port under their own power or were assisted without
waiting time to or from the ports where restrictions were
imposed. For those vessels that had to wait for assistance,
the average waiting time was 2 hours and 54 minutes. A total
of 696 vessels were assisted during the season by the State
icebreakers, as well as by hired resources. Of these, 31 tows
were made. The total time for assistance was 1637 hours and
the total distance for assistance was 15986 nautical miles.
The proportion of Swedish-flagged vessels assisted was 1 %,
which is a new low in a steadily declining trend.

winter and the last to be decommissioned in spring. All five
state icebreakers are used in the Bay of Bothnia during the
season.

Comment

The icebreaking season lasted from 6 December to 13
May and Ale was both the first icebreaker to be com-
missioned in winter and the last to be decommissio-
ned in spring. All five state icebreakers are used in the
Bay of Bothnia during the season.

On 1 January, Ale starts the assistance season in

the Quark. Between 15 January and 30 April, traffic
separation in the Quark is temporarily suspended.
Angermanélven is only broken once during the
season, on 19 February. Ale and Atle take turns
operating the Quark, but it is Ale who ends the season
on 21 March.

Some landfast ice at the coast, but nothing requiring
icebreaker assistance.

No restrictions and no assistance activities were
carried out.

Restrictions for Képing and Vasteras came into force
on 6 December, for Balsta on 27 December. Lake
Maélaren was ice-covered during the winter.

On 2 March the restrictions were lifted for Balsta and
on 21 March also for Képing and Vasteras.

Restrictions were imposed for a short period during
the winter, but no icebreaking activities were carried
out by the state icebreakers. However, the Svitzer
Embla carried out three assists in late December.



SATELLITBILDER
SATELLITE IMAGERY

Satellitbilder som tacker stora omraden &r den
framsta informationskallan fér isanalyserna som
gors av Istjansten p& SMHI. Aven fér

den operativa isbrytningen ar satellitbilderna

en viktig informationskélla. Framst anvands SAR-
data men som komplement anvands &ven data
fran optiska bildinstrument med lagre upplésning.

Satellite images covering large areas are the
primary source of information for the ice analyzes
made by the ice service at SMHI. The

satellite images are also an important source

of information for the operative icebreaker
service. SAR data is mainly used, but as a
supplement data from optical image instruments
with lower resolution is also used.

SAR-BILDER

SAR-instrumentet (Synthetic Aperture Radar) sénder ut
radarstralning for att Iasa av underlagets skrov-lighet.

Svag returstralning (mork bild) betyder att underlaget ar
forhallandevis jamnt, medan kraftig returstralning (|jus bild)
indikerar ett skrovligt under-lag sd som isvallar eller liknande.

SAR IMAGES

The SAR (Synthetic Aperture Radar) instrument uses radar
beams to gauge the topography of the underlying surface.
Flat surfaces come up dark while rugged sur-faces, such as
ridges, give a brighter color.

OPTICAL IMAGES

Unlike the SAR instruments, the optical instruments do not
emit their own radiation but only capture radiation, reflected or
emitted by the earth, in just the optical part of the wavelength
strélning, reflekterad eller emitterad av jorden, ijust den spectrum. The pictures give a nice diistinction of ice from open
optiska delen av vaglangdsspektrat. Bilderna ger fin water, but do not provide information about the structure of
urskilining av is fran Gppet vatten, men ger ingen information the ice.

om strukturen péisen.

OPTISKA BILDER

Till skillnad fran SAR-instrumenten skickar inte de optiska
instrumenten ut egen strélning utan fangar endast upp

With the help of the IR bands, it is also possible to separate
thin ice from thicker ice to some extent. However, optical ima-
ges are only usable in clear weather or when only thin clouds
occur. The visual bands on the image instrument are only
usable in daylight (or strong moonlight for day/night bands)
which limits the use in winter here in Scandinavia.

Med hjélp av IR-banden gér det i viss man &ven att skilja tunn
is frén tjockare is. Optiska bilder &r dock endast anvandbara
vid klart vader eller d& endast tunna moln férekommer. De
visuella banden pa bildinstrumentet ar endast anvandbara vid
dagsljus (alternativt starkt manljus for day/night band) vilket
begransar anvandandet vintertid hér i Skandinavien.

SAR 50 m upplésning, Radarsat 2, Bottenviken 3 februari 2022.

AVHRR natural 1100 m upplésning, MetOp-C, Ostersjén
9 april 2020

SATELLITUNDERLAG 2021/2022
SATELLITE IMAGERY 2021/2022

Instrument Type/Band Satellites Resolution
Sentinel-1A, Sentinel-1B,
SAR-Synthetic Aperture Radar C-band Radarsat-2, TerraSAR-X, 30m/50m/100m
COSMO-SkyMed
VIIRS-Visible Infrared Imaging Visual, Day/Night Band, .
Radiometer Suite Near Infrared, Infrared Suomi-NPP, NOAAZ0 870m/740m
MOD_IS-Moderate-rgsolution Visual, Near Infrared, Infrared Terra, Aqua 250m/1000m
Imaging Spectroradiometer
AVHRR-Advanced Very High Visual, Infrared MetOp-A, MetOp-B, MetOp-C, 1100m o _ _ ' — U
Resolution Radiometer (Near Infrared-only Metop) NOAA19, NOAA18, NOAA15 WVIIRS natural 250 m upplosnmg, Suomi-NPP, Bottenviken och VIIRS Day{nght Band 370 m uppldsning, NOAA20, Ostersjon
Norra Bottenhavet 22 april 2022. 22 februari 2019.




BESKRIVNING AV ISUTVECKLINGEN OCH

VERKSAMHETEN MED KARTOR

DESCRIPTION OF THE ICE DEVOLPMENT AND
ACTIVITIES WITH CHARTS

ICE TYPE
New ice

Nyis

Nilas, grey ice
Tunn jamn is

Fast ice
Fastis

Rotten fast ice
Rutten fastis
Open water

Oppet vatten

Very open ice
Mycket spridd drivis

Open ice
Spridd drivis

Close ice
Téat drivis

Very close ice
Mycket tat drivis

SYMBOLS

Rafted ice
Hopskjuten is

3

Floebit/Floeberg
Isbumling

Fracture zone
Omrade med sprickor

Major ice fracture
Storre spricka

XX D

10

Consolidated or compact floating ice
Sammanfrusen eller kompakt drivis

y

:

CONCENTRATION

7/10-10/10

9/10-10/10

10/10

10/10

<1/10

1/10-3/10

4/10-6/10

7/10-8/10

9/10-9+/10

10/10

Ridges, hummocked ice
vallar, upptornad is

Strips and patches

Drivisbélten

Brash ice barrier
Stampvall

Estimated ice edge
Uppskattad isgrans

50

Water temperatures, isoterm °C
Vattentemperatur, isoterm °C

Warm maximum
Varmt maximum

Cold minimum
Kallt maximum

14 OKTOBER 2021

Lagtryckstrafik véster om Skandinavien ger en mild inledning
av oktober. Milda sydvastvindar dominerar de forsta 2 veck-
orna och avkylningen av ytvattnet gar langsamt. Den 14, nar
den forsta Is/SST-kartan gors fér denna s&song, ar det fortfa-
rande 7-8 grader i ytvattnet ndrmast kusten i Bottenviken och
vid s6dra Sveriges kuster 10-13 grader.

I mitten av manaden blir det en omlaggning i vaderlaget med
mer hogtrycksbetonat vader och tidvis kallare nordvastvindar
ner Over landet. Ytvattnet kyls da av snabbare och framforallt

i norr, dar det vissa natter blir flera minusgrader nédrmast Bot-
tenvikskusten.

Nar I1s/SST-kartan for den 25 oktober analyseras, s& kan
man tydligt se nyis i inre skyddade vikar i norra Bottenviken.
Samtidigt ar det fortfarande cirka 6-7 grader i ytvattneti de
centrala delarna av Bottenviken.

Den sista veckan i oktober bryter mildare sydvastliga vindar
ater fram Over Skandinavien, &nda langst i norr. Den tunna
nybildade isen bryts till stor del upp och avkylningen av yt-
vattnet stannar av.

Ytvattentemperaturen i slutet av ménaden &r generellt néra
den normalai de flesta havsbassangerna, det vill sdga 4-6
grader i Bottenviken, 6-8 grader i Bottenhavet och 8-11
grader i de sddra och vastra vattnen. Inga nya rekord noteras
i maximi- eller minimitemperatur vid vara stationer under
oktober.

28 OKTOBER 2021

Low pressure to the west of Scandinavia brings a mild start to
October. Mild southwesterly winds dominate the first 2 weeks
and cooling of surface waters is slow. On the 14th, when the
first Ice/SST map is made for this season, the surface water
nearest the coast in the Bay of Bothnia is still 7-8 degrees and
on the coasts of southern Sweden 10-13 degrees.

In the middle of the month there is a change in the weather
pattern with more high pressure and occasionally colder
northwesterly winds down over the country. The surface
waters will then cool more quickly, especially in the north,
where some nights will see several degrees below zero near
the Bay of Bothnia coast.

When analysing the Ice/SST map for 25 October, new ice can
be clearly seen in inland sheltered bays in the northern Bay
of Bothnia. At the same time, the surface water in the central
parts of the Bay of Bothnia is still around 6-7 degrees.

In the last week of October, milder southwesterly winds break
through again over Scandinavia, all the way to the north. The
thin, newly formed ice is largely broken up and the cooling of
the surface waters stops.

Surface water temperatures at the end of the month are
generally close to normal in most sea basins, i.e. 4-6 degrees
in the Bay of Bothnia, 6-8 degrees in the Sea of Bothnia and
8-11 degrees in the southern and western waters.

No new records are recorded in maximum or minimum tem-
peratures at our stations during October.
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1 NOVEMBER 2021

1-6 Milda sydvastvindar dominerar dver Skandinavien och
den tunnaisen som bildats i norra Bottenvikens inre vikar
bryts delvis upp. Avkylningen av ytvattnet gar langsamt.

7 Ett 1agtryck tar en sydligare bana in ver Skandinavien och
kallare |luft strbmmar ner i norr med nordostliga vindar.

1-6 Mild southwesterly winds dominate over Scandinavia and
the thin ice that has formed in the inner bays of the northern
Bay of Bothnia is partially broken up. The cooling of the
surface waters is slow.

7 A low pressure system takes a more southerly path over
Scandinavia and colder air flows down to the north with
northeasterly winds.

8 NOVEMBER 2021

8 En svag hdgtrycksrygg ger kallare vader i norr och nyis 1ag-
ger sig ater i de nordligaste inre vikarna.

9-11 Lagtryck passerar och ger milt och blasigt vader.
12-14 En ny hdgtrycksrygg vaxer till och ger kallare vader med

nyisbildning i de norra inre skargardarna.

8 A weak ridge of high pressure brings colder weather to the
north and new ice settles again in the northernmost inland
bays.

9-11 Low pressure passes through, bringing mild and windy
weather.

12-14 A new ridge of high pressure develops and brings col-
der weather with new ice forming in the northern inner bays.

15 NOVEMBER 2021

15-18 Lagtryck drar fram pé en nordlig bana &t nordost och
forin milda sydvastliga vindar éver landet.

19-22 Kallare luft drar ner Gver Skandinavien och en hég-
trycksrygg vaxer sakta till. Isen i de norra skargardarna blir
langsamt tjockare.

23-24. Nya lagtryck passerar at sydost éver Skandi-
navien, med kallare luft i norr. Is bdrjar att bildas utanfor kus-
ten i norddstra Bottenviken.

15-18 Low pressure advances on a northerly track to the
northeast, bringing mild southwesterly winds over the country.

19-22 Colder air descends over Scandinavia and a ridge of
high pressure slowly develops. The ice in the northern archi-
pelagos slowly grows thicker.

23-24. New low pressure passes to the southeast over Scan-
dinavia, with colder air to the north. Ice begins to form off the
coast in the northeastern Bay of Bothnia.

25 NOVEMBER 2021

25-28 Lagtryck tar en sydligare bana 6sterut 6ver Skandi-
navien och hdgtryck véxer till i norr. Kyla och svagare vindar
lagger nyis utanfor kusten i norra Bottenviken och i de inre
skargardarna blir isen 5-12 cm tjock.

Langre sdderut lagger sig nyis i inre vikar och skargardar ner
till mellersta Bottenhavet. | Angermanalven blirisen 5-15cm
tjock pa évre delen.

29-30 Ett lagtryck svanger upp 6ver vastra Ryssland och en
kall nordostlig luftstrom tilltar dver Bottenviken. Islaggningen
fortsatter i norr. Ale och strax dar efter aven Ymer, sattsi
beredskap for att vara redo nu nér isen borjar breda ut sig.

25-28 Low pressure takes a more southerly course eastwards
over Scandinavia and high pressure grows in the north. Cold
and weaker winds add new ice off the coast in the northern
Bay of Bothnia and in the inner archipelagos the ice becomes
5-12 cm thick.

Further south, new ice will settle in inland bays and archipe-
lagos down to the central Sea of Bothnia. In the Angerman
River, the ice becomes 5-15 cm thick in the upper part.

29-30 A low pressure system swings up over western Russia
and a cold northeasterly air stream increases over the Bay of
Bothnia. Ice accretion continues in the north. Ale, and soon
after Ymer, are put on alert to be ready as the ice begins to
spread.

13
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1 DECEMBER 2021

1- 5 Lagtryck tar en allt sydligare bana dsterut dver stdra
Skandinavien och norra Kontinenten. Kall luft strommar
in 6ver Skandinavien och ett hoégtryck vaxer till i norr.

Islaggningen tar fart och nyis och tunn jamn is bildas till sjoss

i norra Bottenviken. Aven ndrmast kusterna ned till sédra
Bottenhavet bildas tunn is pa manga hall, liksom i de finska
skérgardarna i Finska viken. | vastra Méalaren och norra Vanern
lagger sig den forsta isen.

Sasongens forsta restriktioner tréader i kraft den 4 december
for hamnarna pé strackan Karlsborg-Skellefted.

6-7 Hogtrycket ligger kvar och forstarks séderut. Islaggningen
fortsatter och till sjoss i norra Bottenviken blirisen 5-15 cm.
Den 6 december pabdrjar Ale isbrytarsdsongen, med ansvar
for all trafik till de svenska Bottenvikshamnarna.

1- 5 Low pressure takes an increasingly southerly path
eastward across southern Scandinavia and the northern con-
tinent. Cold air flows in over Scandinavia and a high pressure
system develops in the north.

Ice accretion accelerates and new ice and thin smooth ice
form at sea in the northern Bay of Bothnia. Thin ice also forms
in many places near the coasts down to the southern Sea of
Bothnia, as well as in the Finnish archipelago in the Gulf of
Finland. In western Lake Maélaren and northern Lake Vénern,
the first ice is forming.

The first restrictions of the season come into force on
4 December for ports on the Karlsborg-Skelleftea route.

6-7 High pressure remains and strengthens to the south. Ice
accretion continues and at sea in the northern Bay of Bothnia
the ice reaches 5-15 cm. On 6 December, Ale begins the
icebreaking season, responsible for all traffic to the Swedish
Bay of Bothnia ports.

8 DECEMBER 2021

8-9 Lagtryck borjar trycka pé fran sydvast, men kalluften
ligger kvar 6ver en stor del av Skandinavien. Isen fortsatter att
véxa till i norr och fastisen i de norra skérgardarna blir 10-20
cm. Aven 1angs kusterna l&ngre sdderut fortsatter nyis och
tunn jamn is att bildas.

10-15 Mildare luft trAnger in dver Skandinavien och det blir
tidvis blasigt med syd- till sydvastliga vindar. Isen i Bottenviken
trycks ihop &t nordost. Till sjoss i norddstra Bottenviken bildas
10-25 cm mycket tét drivis, med en stampisvall vid iskanten.

Ale ar ensam isbrytare ute fram till den 11 december, da
covid-smitta ombord tvingar henne att ga till kaj. Hon ersatts
d&av Ymer. Den 13 december paborjar &ven Frej sin expedi-
tion, med ansvar fér hamnarna Haraholmen och Skellefted.
Ymer ansvarade samtidigt fér norra Bottenviken och trafiken
pa Karlsborg och Lulea.

8-9 Low pressure begins to push in from the southwest, but
cold air remains over much of Scandinavia. Ice continues to
grow in the north and the landfast ice in the northern archipe-
lagos becomes 10-20 cm. New ice and thin smooth ice also
continue to form along the coasts further south.

10-15 Mild air penetrates Scandinavia and winds become
occasionally south to south-westerly. The ice in the Bay of
Bothnia is compressed to the northeast. At sea in the north-
eastern Bay of Bothnia, 10-25 cm of very dense drift ice forms,
with a ram ice wall at the ice edge. Ale is the only icebreaker
outuntil 11 December, when a covid infection on board forces
her to go to port. Ale is then replaced by Ymer. On 13 Decem-
ber, Frej also begins her expedition, with responsibility for the
ports of Haraholmen and Skellefted. Ymer was at the same
time responsible for the northern Bay of Bothnia and the traffic
at Karlsborg and Lulea.
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16 DECEMBER 2021

16-19 Den milda vadertypen fortsatter och islaget blir i stort
sett oférandrat. Nordvastliga vindar for dock ut tunn drivis ill
sjoss i vastra Bottenviken.

20-23 Kalllare luft strommar in dver Skandinavien fran nordost
och en hogtrycksrygg véaxer till. Nyis lagger sig ater narmast
kusterna i Bottenviken och utmed den finska kusten i Bot-
tenhavet och Finska viken. Den forsta nyisen Iagger sig &veni
inre skérgérdar i norra Ostersjon.

16-19 The mild weather continues and the ice situation
remains largely unchanged. However, northwesterly winds
bring thin drift ice out to sea in the western Bay of Bothnia.

20-23 Colder air moves in over Scandinavia from the northe-
ast and a high pressure ridge develops. New ice settles again
near the coasts of the Bay of Bothnia and along the Finnish
coast in the Sea of Bothnia and Guilf of Finland. The first new
ice also settles in the inner archipelagos of the northern Baltic
Sea.
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24 DECEMBER 2021

24-28 Nordliga vindar drar ner kall luft éver landet. Islagg-
ningen fortsatter och den 28 blir Norra Kvarken 6verbryggad
med tunn is for fdrsta gdngen denna vinter. Aven i &stra Finska
viken l&gger sig nyis och tunn jamn is. Den forsta isen lagger
sig i Blekinges inre skargardar. Den 26 december tas Ale ater i
tjanst och gar da inledningsvis till Karlsborg, som under en pe-
riod med lagvatten blir svartillganglig for de stérre isbrytarna.

29-31 Lagtryck och fronter ror sig in fran sydvast med mildare
vader. Isen rivs upp p& ménga héll och det blir &ter fri passage
genom Norra Kvarken. Isen i Bottenviken packas at nordost
med nya stampisvallar i iskanten.

24-28 Northerly winds bring cold air down over the country.
Ice growth continues and on the 28th, the Northern Quark is
covered with thin ice for the first time this winter. In the eastern
Gulf of Finland, new ice and thin even ice also settle. The first
ice settles in Blekinge’s inner archipelagos. On 26 December,
Ale returns to service, initially going to Karlsborg, which during
a period of low tide becomes difficult to access for the larger
icebreakers.

29-31 Low pressure and fronts move in from the southwest
with milder weather. The ice is broken up in many places and
there is free passage through the Northern Quark again. The
ice in the Bay of Bothnia is packed to the northeast with new
brash ice barriers at the ice edge.

1 JANUARI 2022

1-2 Kallare luft strdmmar ner dver landet och det bildas nyis
utmed kusterna i Bottenviken och till sjéss i Norra Kvarken.
Aven utmed den finska kusten bildas nyis och tunn drivis.

Det nya aret inleds med att Ale skickas sdderut till Nordvalen-
omradet och dé &ven tar ansvar for hamnarnainorra
Bottenhavet.

3-4 Ett omfattande lagtryck pa Norska Havet ror sig in Gver
Skandinavien at sydost med mild luft i sbder. | norr fortsatter
nyis att bildas 6ver Bottenviken och drivis ror sig ut till sjoss
fran den finska kusten.

5-7 Lagtrycket drar bort éver Finland och kall luft strommar
ater ner dver Skandinavien. Islaggningen fortsatter i Bottenvi-
ken och Norra Kvarken.

1-2 Colder air flows down over the country and new ice

forms along the coasts of the Bay of Bothnia and at sea in the
Northern Quark. New ice and thin drift ice are also forming
along the Finnish coast. The New Year begins with Ale being
sent south to the Nordvalen area, taking over responsibility for
the ports in the northern Sea of Bothnia.

3-4 An extensive low pressure system in the Norwegian Sea
moves southeast over Scandinavia with mild air to the south.
In the north, new ice continues to form over the Bay of Bothnia
and drift ice moves out to sea from the Finnish coast.

5-7 Low pressure pulls away over Finland and cold air flows
back down over Scandinavia. Ice formation continues in the
Bay of Bothnia and the Northern Quark.

8 JANUARI 2022

8-10 Nasta lagtryck tar en sydligare bana at sydost 6ver sédra
Skandinavien ochinorr véaxer ett hdgtryck till. Det blir en kall
period med snabb islaggning i norr och den 10 ar i stort sett
hela Bottenviken och Norra Kvarken islagda i négra timmar.
Aven utmed den finska kusten | Bottenhavet och i Finska viken
bildas snabbt nyis som driver ut till sjdss.

11-12 Ett nytt djupt lagtryck drar fram pé Norska Havet
och milda sydvastvindar tillitar dver landet. Den tunnaisen i
norr bryts upp och driver t nordost.

13-15 Det blasiga vadret fortsatter ochisen till sjoss i Bot-
tenviken samlas &t nordost utmed den finska sidan, med en
stampisvall vid iskanten. Till sjoss i Bottenviken och Norra
Kvarken blir det mestadels 8ppet vatten. Samma sak hander
i Finska viken dér isen samlas langst i dster. Den 14 januari
tas Atle i drift. P4 grund av att islaget p& den finska sidan av
Bottenviken &r tuffare &n pé& den svenska sidan, gar Atle Gver
till Kemi-omradet for att assistera dér tillsammans med Ohro.
Trafikseparationen i norra Kvarken dras in temporart fran den
15 januari till den 30 april.

| sbdra Sverige bryts den tunnaisen upp pa manga hall i
skargérdar och vikar.
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8-10 The next low pressure takes a more southerly path to

the southeast over southern Scandinavia and a high pressure
system develops to the north. There is a cold period with rapid
ice growth in the north and on the 10th, almost the entire Bay
of Bothnia and the Northern Quark are iced over for a few
hours. New ice is also forming rapidly along the Finnish coast
in the Sea of Bothnia and the Gulf of Finland, drifting out to
sea.

11-12 A new deep low pressure moves into the Norwegian
Sea and mild southwesterly winds increase over the country.
The thin ice in the north breaks up and drifts northeast.

13-15 The windy weather continues and the ice at sea in the
Bay of Bothnia gathers to the northeast along the Finnish
side, with a brash ice barrier at the ice edge. At sea in the

Bay of Bothnia and the Northern Quark, the water is mostly
open. The same happens in the Gulf of Finland where the

ice accumulates in the east. On 14 January, Atle is put into
operation. Because the ice situation on the Finnish side of the
Bay of Bothnia is tougher than on the Swedish side, Atle goes
over to the Kemi area to assist there together with Ohro. The
traffic separation in the Northern Quark will be temporarily
suspended from 15 January to 30 April.

In southern Sweden, the thin ice is breaking up in many places
in archipelagos and bays.

10 JANUARI 2022

Radarsat-2, 10 januari 0509 UTC

Efter en tids kyla har islaggningen tagit fart. Den 10 januari blir
i stort sett hela Bottenviken och Norra Kvarken islagda under
nagra timmar.

After a period of cold weather, the ice has started to melt.
On 10 January, almost the entire Bay of Bothnia and the
Northern Quark are iced over for a few hours.

16 JANUARI 2022

16-19 Lagtryck passerar pa en nordlig bana ¢sterut och
milda vastvindar dominerar &ver landet. Islaget blir i stort sett
oférandrat med den grdvre isen samlad mot den finska sidan i
Bottenviken. Vid iskanten finns en lang stampisvall utmed den
finska kusten. Under nagra dagar gar aven Ale dver till finska
sidan, och assisterar i omradet kring Vasa.

20-22 Kallare luft drar tillfélligt ner éver landet och en hog-
trycksrygg vaxer till. Nyis bildas snabbt till sj@ss i Bottenviken
och Norra Kvarken. Tunn is driver ut till sjdss fran den svenska
sidan.

23 Ett nytt lagtryck drar fram pé en nordlig bana. Nyis och
tunn drivis driver &t nordost och det blir 6ppet i en stor del av
Bottenviken.

16-19 Low pressure passes eastwards on a northerly track
and mild westerly winds dominate the country. The ice situa-
tion remains largely unchanged with the coarser ice concen-
trated towards the Finnish side in the Bay of Bothnia.

At the ice edge, there is a long brash ice barrier along the Fin-
nish coast. In a few days, Ale also crosses over to the Finnish
side, assisting in the area around Vaasa.

20-22 Colder air temporarily descends over the country and a
high pressure ridge develops. Sea ice quickly forms in the Bay
of Bothnia and the Northern Quark. Thin ice drifts out to sea
from the Swedish side.

23 A new low pressure system advances on a northerly track.
New ice and thin drift ice drift to the northeast and a large part
of the Bay of Bothnia becomes open.

24 JANUARI 2022

24-25 Ytterligare ett Iagtryck drar fram pé en nordlig bana
med blasigt vader dver hela Bottniska viken. Isléget blir i stort
sett oférandrat.

Den 24 januari tvingas Frej pausa sin isbrytarexpedition och
fatill kaj i Luled, pa grund av Covid-smitta ombord. Ansvaret
omfordelas dé sé att Ale tar hand om norra Kvarken, samt
Halaholmen-Skellefted och Ymer tar strackan Karlsborg-
Luled.

26-28 Nya lagtryck passerar, men de borjar ta en sydligare
bana 6ver mellersta Skandinavien. Det blir ndgot kallare i norr
och nyis lagger sig snabbt i Norra kvarken och i Bottenviken,
férutom den centrala delen.

Atle kommer tilloaka till den svenska sidan och tar déa ansvar
for norra Kvarken, samt hamnarna i norra Bottenhavet Holm-
sund-Ornskoldsvik. Ale bryter en ranna i Sanngrénsleden.

29-31 ett nytt djupt lagtryck passerar &t sydost och féljs av
blasigt vader med kallare nord- till nordostvindar ner éver lan-
det. Nyis lagger sig snabbt i Bottenviken och Norra Kvarken.
Den grévre isen pé den finska sidan driver at sydvést.

Vid méanadens slut finns ett omréde med 10-45 cm tét eller
mycket tat drivis centralt i &stra Bottenviken.
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24-25 Another low pressure moves in a northerly track with
windy conditions over the entire Bay of Bothnia. The ice situa-
tion will be largely unchanged.

On 24 January, Frejis forced to pause its icebreaking expedi-
tion and dock in Lulea, due to Covid infection on board.
Responsibility is then shifted, Ale takes care of the Northern
Quark, as well as Haraholmen-Skelleftea and Ymer takes the
Karlsborg-Lulea route.

26-28 New low pressure passes, but it begins to take a more
southerly course over central Scandinavia. It gets slightly
colder in the north and new ice quickly settles in the Northern
Quark and the Bay of Bothnia, except for the central part.

Atle returns to the Swedish side and takes charge of the
Northern Quark, as well as the ports in the northern Sea of
Bothnia Holmsund-Ornskéldsvik. Ale breaks a channel in the
Sanngrénsleden.

29-31 anew deep low pressure passes to the southeast and
is followed by windy weather with colder north to northeast
winds down over the country. New ice quickly settles in the
Bay of Bothnia and the Northern Quark. The coarse ice on the
Finnish side is drifting southwest.

By the end of the month, there is an area of 10-45 cm of
dense or very dense drift ice in the centre of the eastern Bay
of Bothnia.

1 FEBRUARI 2022

1-4 Kalla nordostliga vindar underhéller istillvaxten och fram till
den 4 técks hela Bottenviken, Norra Kvarken och nordligaste
Bottenhavet med is. Utmed kusterna i Bottenhavet ochi
Ostersjons skargérdar lagger sig nyis. Isen véxer dven till i
Finska viken, Rigabukten och i Méalaren.

Frej tas ater i drift, med hamnansvar for Karlsborg och Lule8.
Ymer assisterar i norra Bottenviken. Ale utses till koordinator
i Bottenviken och Atle i kvarken. | sammanband med att ett
djupt lagtryck ger nordostlig kuling den 4 februari, stangs
Holmsund den 4 februari tillfalligt for isbrytarassistans pa
grund av kraftig ispress.

Den 4 februari visar sig sedan bli datumet fér den
maximala isutbredningen denna vinter med
93000 km?*

5-7 Djupa lagtryck passerar at nordost Gver norra
Skandinavien och det blir en oml&ggning till mildare vader
med tidvis kraftiga sydostliga till sydvastliga vindar.

Isen bryts upp och samlas norrut i Bottenviken. En rék
bildas utmed den finska kusten i Bottenviken och Norra
Kvarken. Langre sdderut samlas isen mot den finska kusten i
Bottenhavet samt i &stra Finska viken.

Den 7 februari pabdrjar Oden sin isbrytarexpedition och alla 5
statsisbrytare ar nu aktiva.

1-4 Cold northeasterly winds maintain ice growth and by
the 4th the entire Bay of Bothnia, the Northern Quark and
northernmost Sea of Bothnia are covered with ice. New ice
will settle along the coasts of the Sea of Bothnia and in the
archipelagos of the Baltic Sea. Ice is also growing in the Gulf
of Finland, the Guilf of Riga and Lake Mélaren.

Frej is put back into service, with port responsibility for Karls-
borg and Lulea. Ymer assists in the northern Bay of Bothnia.
Ale is appointed coordinator in the Bay of Bothnia and Atle in
the Quark. In conjunction with a deep low pressure system
producing a north-easterly gale on 4 February, Holmsund is
temporarily closed to icebreaker assistance on 4 February
due to heavy ice pressure.

4 February then turns out to be the date of the maxi-
mum ice extent this winter with 93,000 km?.

5-7 Deep low pressure passes to the northeast over northern
Scandinavia and there is a shift to milder weather with oc-
casional strong southeasterly to southwesterly winds.

Ice breaks up and accumulates northwards in the Bay of
Bothnia. A ridge forms along the Finnish coast in the Bay of
Bothnia and the Northern Quark. Further south, the ice accu-
mulates towards the Finnish coast in the Sea of Bothnia and in
the eastern Gulf of Finland.

On 7 February, Oden begin its icebreaking expedition and all
5 state icebreakers are now active.

3 FEBRUARI 2022

Radarsat-2, 3 februari 0509 UTC

Islaget dagen fére maximal isutbredning. Snabb is-laggning
pagar och isen i Bottenviken driver at sydvast ner genom
Norra kvarken. Tunn is har lagt sig i norra Bottenviken och nyis
finns i en bred zon utmed den finska kusten i Bottenhavet.

Ice situation the day before maximum ice extent. Rapid ice ac-
cretion is underway and the ice in the Bay of Bothnia is drifting
southwest down through the North Block. Thin ice has settled
in the northern Bay of Bothnia and new ice is present in a wide
zone along the Finnish coast in the Sea of Bothnia.
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8 FEBRUARI 2022

8-9 LAagtryckstrafiken fortsatter och milda sydliga eller
sydvastliga vindar driver isen norrut i Bottenviken. Frej utses till
koordinator i Bottenviken och Ymer har ansvar fér hamnarna
Haraholmen-Skellefted.

10-11 Vinden blir vastlig och isen i Bottenviken och norra
Kvarken driver Gsterut. En bred rak bildas pa svenska sidan
fran Norra Kvarken och upp till Norstrémsgrund.

12-13 Lite kallare luft strdmmar in fr&n nordvast och nyis Iag-
ger sig snabbt i den uppkomna réken i vastra Bottenviken och
i Norra Kvarken. Ale gér &ter over till finska sidan négra dagar,
den har gangen for att hjélpa till med assistanser i Kaskien-
omrédet.

14-15 Lagtrycken borjar ta en sydligare bana &t nordost dver
Skandinavien och kallare luft strdmmar ner éver norra Sve-
rige. Isen véxer till och driver sakta at sydvast i Bottenviken.
Réken minskar och tacks med tunn jamn is. Norra Kvarken
t&cks med tat drivis.

22

8-9 Low-pressure traffic continues and mild southerly or
southwesterly winds push the ice northwards in the Bay of
Bothnia.

Frejis appointed coordinator in the Bay of Bothnia and Ymer is
responsible for the ports of Haraholmen-Skelleftea.

10-11 The wind becomes westerly and the ice in the Bay of
Bothnia and the Northern Quark drifts eastwards. A broad
ridge forms on the Swedlish side from the Northern Quark up
to Norstrémsgrund.

12-13 Slightly colder air flows in from the northwest and new
ice quickly settles in the formed ridge in the western Bay of
Bothnia and in the Northern Quark.

Ale crosses over to the Finnish side again for a few days, this
time to help with assistance in the Kaskien area.

14-15 Low pressure begins to take a more southerly path to
the northeast over Scandinavia and colder air flows down over
northern Sweden. Ice grows and slowly drifts southwest in

the Bay of Bothnia. The ice shelves diminish and are covered
with thin, even ice. The Northern Quark is covered with dense
driftice.

16 FEBRUARI 2022

16-18 Ett djupt lagtryck passerar &t nordost dver stdra Sve-
rige och Finland. Kraftiga nordostliga vindar 6ver Bottenviken
driver isen vasterut och en bred rak bildas utmed den finska
sidan fr&n Norra Kvarken och norrut.

Ale ar tilloaka pa svenska sidan fran 17 februari.

19-20 Kallare nordvindar driver isen sdderut och en bred rak
bildas i norra Bottenviken, efterhand dven utmed den svenska
sidan ner genom Norra kvarken. | uppkomna rékar bildas
snabbt nyis.

Atle bryter basrannan i Angermanalven.

21-23 Nasta lagtryck passerar sbdra Sverige och det blir
fortsatt kallt i norr. Isen i norr fortsatter att véaxa till och det
bildas nyis utmed den svenska kusten i Bottenhavet. Pa den
finska sidan driver ett balte med tunn drivis ut till sjoss. | sbdra
Sverige bryts dock den tunna skargardsisen upp alltmer.

16-18 A deep low pressure passes to the northeast over
southern Sweden and Finland. Strong northeasterly winds
over the Bay of Bothnia push the ice westwards and a wide
lead forms along the Finnish side from the Northern Quark
and northwards.

Ale is back on the Swedish side from 17 February.

19-20 Colder northerly winds push the ice southwards and
a broad ridge forms in the northern Bay of Bothnia, gradually
also along the Swedish side down through the Northern
Quark. New ice is quickly formed in the resulting ridge.

Atle breaks the main lead in the Angermanélven.

21-23 The next low pressure passes southern Sweden and

it remains cold in the north. The ice in the north continues to
grow and new ice forms along the Swedlish coast in the Sea of
Bothnia. On the Finnish side, a belt of thin drift ice drifts out to
sea. In southern Sweden, however, the thin archipelago ice is
increasingly breaking up.
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24 FEBRUARI 2022

24-28 | gtryck tar &ter en bana &t nordost via Nordnorge.
Det blir mildare igen och tidvis blasigt med friska eller harda
sydvastvindar éver mellersta och norra Skandinavien.

Isen i Bottenviken driver at nordost och skjuts ihop med vall-
bildning. Stérre delen av Bottenviken tacks darmed av 20-50
cm mycket tat vallad drivis i slutet av méanaden. | den sydvés-
tra delen rivs dock isen upp och en bred rak bildas utmed den
svenska sidan fran Norra Kvarken upp till Skelleftebukten.

| Bottenhavet rivs den tunna isen narmast kusterna upp och
samlas mot den finska sidan. Aven i Finska viken samlas isen i

den inre norddstra delen. Isarnai Vanerns skérgardar ruttnar.

Den 26 februari utses Oden till koordinator i Bottenviken.

24

24-28 L ow pressure resumes a northeasterly track via
northern Norway. It becomes milder again and occasionally
windy with fresh or strong southwesterly winds over central
and northern Scandinavia.

Ice in the Bay of Bothnia will drift northeast and be pushed
along with the formation of waves. Most of the Bay of Bothnia
will thus be covered by 20-50 cm of very dense drift ice by the
end of the month. However, in the southwestern part, the ice
breaks up and a broad ridge forms along the Swedish side
from the Northern Quark up to Skelleftebukten.

In the Sea of Bothnia, the thin ice closest to the coasts breaks
up and gathers towards the Finnish side. In the Gulf of Finland,
the ice also accumulates in the inner north-eastern part. The
ice in the archipelagos of Lake Vénern is rotting.

On 26 February, Oden is appointed coordinator in the Bay of
Bothnia.

1 MARS 2022

1-2 Ytterligare ett lagtryck passerar norr om Skandinavien
med blésigt vader 6ver Bottniska viken. Isen i Bottenviken
pressas Osterut och réken i sydvast vidgas ytterligare.

3-4 En hogtrycksrygg passerar dsterut och ger nagra
lugnare dagar och kallare nétter. Isen i Bottenviken driver at
sydost och en smal rék bildas fran norra Skelleftebukten via
Farstugrunden mot Maldren. Nyis Iagger sig snabbt i dppna
omraden i Bottenviken och Norra Kvarken, samt utmed
kusterna i Bottenhavet. Den 4 mars tvingas Oden gé till kaj
pé grund av ett omfattande elfel. Under tiden utses Atle till
koordinator f6r samtliga svenska isbrytare.

5-7 Nya lagtryck passerar norra Skandinavien och foljs av
mildare luft vasterifran. Isen ror sig dsterut och den nybildade
isen fran sydvastra Bottenviken och sdderut, rivs upp. Den 7
mars &r Oden ater i drift.

1-2 Another low pressure passes north of Scandinavia with
windy conditions over the Bay of Bothnia. The ice in the Bay
of Bothnia is pushed eastwards and the lead in the southwest
widens further.

3-4 A ridge of high pressure passes to the east, bringing some
calmer days and colder nights. The ice in the Bay of Bothnia
pushes southeast and a narrow ridge forms from northern
Skelleftebukten via Farstugrunden towards Maldren. New

ice settles quickly in open areas in the Bay of Bothnia and

the Northern Quark, as well as along the coasts of the Sea

of Bothnia. On 4 March, Oden is forced to go to port due to

a major electrical failure. In the meantime, Atle is appointed
coordinator for all Swedish icebreakers.

5-7 New low pressure passes northern Scandinavia and is
followed by milder air from the west. The ice moves east and
the newly formed ice from the southwestern Bay of Bothnia
and southward is broken up.

On 7 March is Oden again in operation.
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8 MARS 2022

8-9 En hogtrycksrygg vaxer till fran sydost och ger lite kallare
natter i en stor del av landet. P& dagarna dock forhallandevis
milt. Isen i Bottenviken driver sakta vasterut och en smal

rék bildas utmed den finska kusten. Nyis lagger sig i 6ppna
omréden i Bottenviken och Norra Kvarken. Aven i &stra Finska
viken breder nyis ut sig. Oden atertar koordinatorsrollen den 8
mars och Ale blir koordinator i Kvarken.

10-11 Lagtryck passerar &t nordost och det blir nagra blési-
gare dygn med friska sydvéstvindar i norr. Isen rivs ater upp i
sydvastra Bottenviken. Den norddstra halvan av Bottenviken
tacks nu av 20-60 cm vallad och ihopskjuten is.

12-15 En hogtrycksrygg vaxer ater till och ger lugnare vader
med kalla nétter, men ofta plusgrader pé dagarna. Islaget
bliri stort sett oféréandrat i Bottenviken och Norra kvarken,
men nyis bildas tidvis utmed den svenska kusten ned till
Bottenhavet. Aven iinre vikar i Ostersjon bildas nyis vissa
natter. Den 15 mars har Ale isbrytardvningar vaster om
Holmobarna tillsammans med ett av kustbevakningens fartyg.

8-9 A ridge of high pressure grows from the southeast,
bringing slightly colder nights to much of the country. During
the day, however, relatively mild. The ice in the Bay of Bothnia
slowly drifts westwards and a narrow ridge forms along the
Finnish coast. New ice settles in in open areas in the Bay of
Bothnia and the Northern Quark. New ice is also spreading
in the eastern Gulf of Finland. Oden resumes the coordinator
role on 8 March and Ale becomes coordinator in the Quark.

10-11 Low pressure passes to the northeast and there are

a few windier days with fresh southwesterly winds in the
north. The ice is again broken up in the south-western Bay of
Bothnia. The northeastern half of the Bay of Bothnia is now
covered by 20-60 cm of packed and compacted ice.

12-15 A high pressure ridge grows again, bringing calmer
weather with cold nights, but often plus temperatures during
the day. The ice situation remains largely unchanged in the
Bay of Bothnia and the Northern Quark, but new ice forms
from time to time along the Swedish coast down to the Sea
of Bothnia. On some nights, inland bays in the Baltic Sea also
develop new ice. On 15 March, Ale has icebreaking exercises
west of Holmdarna together with one of the Coast Guard
vessels KBV181.

16 MARS 2022

16-17 Hogtrycksryggen drar sig sakta dsterut och en sydvast-
lig luftstrom tilltar dver landet.

18-23 Lagtryck passerar dsterut, norr om Skandinavien.
Mildare sydvast- eller vastvindar dominerar i norr, medan det
blir mer hdgtrycksbetonat i sdder.

Isen ligger val samlad i norddstra Bottenviken, med en
stampisvall vid iskanten. Aven i finska viken &risen val samlad i
den Ostra delen. Kustisarna i sdder smalter ldngsamt och isen
i Malaren ruttnar.

Den ih&llande sydvastvinden gor att islaget forbattras pa
svenska sidan av Bottenviken. Den 19 mars 1&ggs Atle i
standby i Luled och ett par dagar &ven Ymer. Behovet av en
isbrytare i norra Kvarken minskar, och Ale gér istallet till sbdra
Bottenviken, med hamnlistansvar fér Haraholmen-Skelleftea.
Oden tar hamnlistansvar for Luled och Frej for Karlsborg.

16-17 The high pressure ridge slowly moves eastwards and a
south-westerly air current increases over the country.

18-23 Low pressure passes to the east, north of Scandinavia.
Milder southwesterly or westerly winds dominate in the north,
while high pressure becomes more pronounced in the south.

The ice is well consolidated in the northeastern Bay of Both-
nia, with a rampart at the ice edge. In the Guif of Finland, the
ice is also well concentrated in the eastern part. In the south,
the Kustis are slowly melting and the ice in Lake Mélaren is
rotting.

The persistent south-westerly wind is improving the ice situa-
tion on the Swedish side of the Bay of Bothnia. 19 March, Atle
is put on standby in Luled, and for a few days Ymer as well.
The need for an icebreaker in the Northern Quark is reduced,
and Ale goes instead to the southern Bay of Bothnia, with
responsibility for Haraholmen-Skellefted. Oden takes over
responsibility for Lulea and Frej for Karlsborg.
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21 MARS 2022

Optisk bild NOAA, 21 mars, 0948 UTC
NOAA optical image, 21 March, 0948 UTC.

Under en stor del av mars holl sig isen val samlad i norddstra
Bottenviken, liksom i stra Finska viken.

For much of March, ice remained well consolidated in the
northeastern Bay of Bothnia, as well as in the eastern Gulf of
Finland.

24 MARS 2022

24-25 Ett lagtryck passerar norra Skandinavien och det &r
fortsatt milt vader i landet. Isen ligger i stort sett oférandrad,
men smalter langsamt pé dagarna.

26-27 Ytterligare ett lagtryck passerar i norr ochisen ror sig
forst lite soderut, sen lite norrut. Rékar borjar bildas i norra
Bottenviken. Nordliga och nordostliga vindar dominerar,
varpa isféltet borjar driva sdderut och brytas upp. Den 26
mars tilltar nordostvinden ytterligare och pa grund av ispres-
sen stangs Luled hamn tillfalligt. | samband med att isen nu
sprider sig Gver storre omraden i Bottenviken, kar ocksa
assistansbehovet och den 27 mars tas Ymer ater i drift.

28-31 Kallare luft strommar ner dver landet och en stor rak
bildas till sjoss i norra Bottenviken fran inre Skelleftebukten till
Kemi 1. Réken tacks snabbt med nyis. Frej utses till koordi-
nator for samtliga svenska isbrytare. Hamnasvaret fordelas
sd att Frej tar Karlsborg-Luled, Ymer Haraholmen-Skellefted
och Ale assisterar i sédra Bottenviken. | samband med ett
besattningsbyte 31 mars kvarstannar Oden vid kaj.

24-25 A low pressure system passes through northern Scan-
dinavia and mild weather continues in the country. Ice remains
largely unchanged, but melts slowly during the day.

26-27 Another low pressure passes in the north and the ice
moves first a little south, then a little north. Cracks begin to
form in the northern Bay of Bothnia. North and northeast
winds dominate, whereupon the ice field begins to drift south
and break up. On 26 March, the north-easterly winds in-
crease further and due to the ice pressure, the port of Luled is
temporarily closed. As the ice now spreads over larger areas
in the Bay of Bothnia, the need for assistance also increases
and on 27 March Ymer is put back into operation.

28-31 Colder air flows down over the country and a large ice
shelfforms at sea in the northern Bay of Bothnia from inner
Skelleftebukten to Kemi 1. The ridge is quickly covered with
new ice. Frejis appointed coordinator for all Swedish ice-
breakers. The harbour response is divided so that Frej takes
Karlsborg-Lulea, Ymer Haraholmen-Skellefted and Ale assists
in the southern Bay of Bothnia. In connection with a change of
crew on 31 March, Oden remains in port.

1 APRIL 2022

1-3 Kall luft tAcker landet och ett flackt lagtryck rér sig sakta
at sydost Gver norra Sverige. Islaget blir i stort sett oférandrat,
men nyis 1&gger sig tillfalligt &nda ner genom Norra Kvarken
samt i &stra Finska viken den 1. Atle tas kortvarigt i drift igen
den 3 april.

4-7 Ett lagtryck tar en bana 6sterut 6ver sédra Sverige och
svanger sen upp 6ver Finland mot norra Sverige. Det blir bla-
sigare, men fortsatt kyligt. Den grovre isen i Bottenviken driver
soderut och den tunnare isen langst i norr rivs upp. Centralt i
norra Bottenviken finns nu 50-70 cm tjock vallad is. Den 7 april
gér Atle ater till kaj och ar darmed den forsta isbrytaren att
avsluta for sdsongen. | samma veva gar Oden ut igen.

1-3 Cold air covers the country and a flat low pressure moves
slowly southeast over northern Sweden. The ice situation
remains largely unchanged, but new ice temporarily settles
as far down as the Northern Quark and in the eastern Gulf of
Finland on the 1st. On 3 April Atle resumes operations for a
period.

4-7 A low pressure system takes an easterly path over
southern Sweden and then swings up over Finland towards
northern Sweden. The wind picks up, but it remains chilly.
The coarser ice in the Bay of Bothnia drifts south and the
thinner ice in the far north is broken up. In the centre of the
northern Bay of Bothnia there is now 50-70 cm of thick pack
ice. On 7 April, Atle returns to berth and is the first icebreaker
to finish for the season. At the same time, Oden goes out
again.
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8 APRIL 2022

8-10 Ett nytt Iagtryck svénger upp 6ver Bottenhavet mot norra
Sverige. Ostliga vindar driver isen i Bottenviken vasterut och
Skelleftebukten fylls med grévre is. Isen nér efterhand &ven
ner till Holmdarna i Norra Kvarken. Langst i norr och utmed

den finska sidan bildas en bred rék som delvis tacka med nyis.

11-13 Lagtrycket tar en loop norrut och utfylls. Isen ligger i
stort sett stilla, men en smal rak bildas utmed fastiskanten pa
den svenska sidan i Bottenviken. Oden tar 6ver koordinators-
ansvaret frén Frej.

14-15 Ett hogtryck vaxer in Gver Skandinavien vaster-ifran
och kylig luft ligger kvar 6ver landet.Isen i Bottenviken ror sig
nagot sdderut och langst i norr vidgas ett omréde med 6ppet
vatten. Isen smalter lAngsamt pa dagarna, men aterfryser pa
nétterna.

8-10 A new low-pressure system swings up over the Sea of
Bothnia towards northern Sweden. East winds push the ice
in the Bay of Bothnia westwards and Skelleftebukten fills with
coarser ice. The ice gradually reaches down to Holmdarna

in the Northern Quark. In the far north and along the Finnish
side, a wide ridge is formed, partly covered with new ice.

11-13 The low pressure takes a loop northwards and fills in.
The ice is largely stationary, but a narrow ridge forms along
the landfast ice edge on the Swedish side in the Bay of Both-
nia. Oden takes over coordinator responsibilities from Frej.

14-15 A high pressure system moves into Scandinavia from
the west and cold air remains over the country. The ice in the
Bay of Bothnia moves slightly southwards and an area of open
water widens in the far north. The ice melts slowly during the
day, but refreezes at night.

12 APRIL 2022

Optisk bild NOAA, 12 april, 1206 UTC
NOAA optical image, 12 April, 1206 UTC.

Isen har drivit séderut i Bottenviken och stora grova flak kan
tydligt ses i den centrala delen. Drivisen nér ner till Holmo-
arna.

The ice has drifted southwards in the Bay of Bothnia and large
rough ice floes can be clearly seen in the central part. The
arift ice reaches down to Holmdéarna.

16 APRIL 2022

16-21 Ett hdgtryck ror sig sakta séderut dver Skandinavien.
Mildare luft strommar in vasterifran, men vadertypen med
kalla natter Gver isen i norr fortsétter. Isen i Bottenviken ligger
i stort sett stilla och smalter sakta p& dagarna. Detsamma
géller de sistaisresterna i 6stra Finska viken. Det méarks nu
att varen ar pa vag, om an langsamt och isbrytarbehovet
sjunker sakta men sékert. Den 16 april avslutar Ymer
isbrytarexpeditionen fér den hér sdsongen.

22-23 Ett nytt hdgtryck véxer in frdn nordvast och nordliga
vindar driver isen i Bottenviken nagot sdderut. Isfaltet spricker
upp alltmer i stora flak och rékar éppna sig daremellan. Skar-
gérdsisarna i Bottenhavet smélter alltmer och den fastaisen
blir rutten i Norra Kvarken och i Finska Viken.

16-21 A high pressure system moves slowly southwards over
Scandinavia. Milder air flows in from the west, but the pattern
of cold nights over the ice in the north continues. The ice in
the Bay of Bothnia remains largely stationary and melts slowly
during the day. The same applies to the last remnants of ice

in the eastern Gulf of Finland. It can now be seen that spring
is on its way, albeit slowly, and the need for icebreakers is
slowly but surely diminishing. On 16 April, Ymer will end her
icebreaking expedition for this season.

22-23 A new high pressure system moves in from the north-
west and northerly winds push the ice in the Bay of Bothnia
slightly southward. The ice field increasingly cracks into large
flakes and accidentally opens up in between. The archipelago
ice in the Sea of Bothnia melts more and more and the solid
ice becomes rotten in the Northern Quark and the Gulf of Finland.
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24 APRIL 2022

24-25 En hogtrycksrygg ger lugna vaderforhallanden dver
norra Sverige. Isen ligger rétt stilla och smaélter langsamt.

26-27 Kall luft strommar ner 6ver landet med nordliga vindar
ochiseni Bottenviken driver sdderut och splittras upp alltmer.
Isen smalter lAngsamt men aterfryser pa natterna.

28-30 Lagtryck passerar Osterut norr om Skandinavien och
kall luft strommar in Gver Bottenviken fran nordvést. Isen fort-
sétter att brytas ner och driver mot finska sidan i Bottenviken.
Den 29 april gar Frej till kaj och avslutar for sdsongen. Ale
assisterar i norra Bottenviken med hamnasvar fér Karlsborg,
medan Oden assisterar i dvriga Bottenviken med hamnansvar
for Luled och Skellefted.

24-25 A high pressure ridge provides calm weather conditions
over northern Sweden. The ice remains fairly still and melts slowly.

26-27 Cold air flows down over the country with northerly winds
and the ice in the Bay of Bothnia drifts southwards and becomes
increasingly fragmented. The ice melts slowly but refreezes at
night.

28-30 Low pressure passes to the east north of Scandinavia and
cold air flows in over the Bay of Bothnia from the northwest. The
ice continues to break up and drift towards the Finnish side of the
Bay of Bothnia. On 29 April Frej berths and ends for the season.
Ale assists in the northern Bay of Bothnia with port responsibilities
for Karlsborg, while Oden assists in the rest of the Bay of Bothnia
with port responsibilities for Lulea and Skelleftea

1 MAJ 2022

1-4 Ytterligare ett lagtryck passerar i norr och kall luft
fortsatter att stromma in vasterifran. Isen i Bottenviken
fortsatter att brytas ner och driver mot den finska sidan.
Skargardsisarna ruttnar alltmer.

5-7 Mildare Iuft borjar tranga in fran sydvast. Isen i Bottenviken
haller sig mot den finska sidan och driver nagot at nordost.
Isavsmaltningen tilltar och i skar-gardarna blir det isfritt upp till
sddra Bottenviken. Oden kvarstannar pa expedition till 5 maj
och déarefter tar Ale ansvar for hela Bottenviken och hamnarna
Karlsborg till Skellefted.

1-4 Another low pressure passes to the north and cold

air continues to flow in from the west. The ice in the Bay of
Bothnia continues to break down and drift towards the Finnish
side. The archipelago ice is rotting more and more.

5-7 Milder air begins to move in from the southwest. The ice
in the Bay of Bothnia stays towards the Finnish side and drifts
slightly to the northeast. Ice melt increases and the archipela-
go becomes ice-free up to the southern Bay of Bothnia. Oden
remains on expedition until 5 May, after which Ale assumes
responsibility for the entire Bay of Bothnia and the ports from
Karlsborg to Skelleftea.

8 MAJ 2022

8-15 Isen i Bottenviken ligger ratt stilla och smalter lAngsamt.
Till sjéss blir en allt stdrre del isfri, men fortfarande finns en del
mycket tat drivis kvar mot den finska sidan fran Kalajoki och
norrut. | skargardarna finns numera bara rutten is som fortsét-
ter att smalta. Den 13 maj gér s& aven Ale till kaj och darmed
arisbrytningssasongen avslutad.

8-15 The ice in the Bay of Bothnia is quite still and melts slowly.
At sea, an increasing part is becoming ice-free, but there is
still some very dense drift ice towards the Finnish side from
Kalajoki and northwards. In the archipelagos there is now only
rotten ice that continues to melt. On 13 May, Ale also goes to
port and the icebreaking season is over.

16 MAJ 2022

16-18 Kalla nordliga vindar driver den kvarvarande isen i
Bottenviken sdderut. Isen bryts ner alltmer och smélter. Aven
skérgardsisarna i norr slépper, driver ut till sjoss och bryts ner.

De sistaisrestriktionerna i Bottenviken avskaffas den 17 maj.

19-20 Isen ligger rétt stilla utmed den finska sidan i Bottenvi-
ken och smélter [Angsamt. Den kraftigaste isen ligger nu i ett
band utanfor Kalajoki och Brahestad.

21-23 Varmare luft strommar upp dver norra Skandinavien
och isavsmaltningen i Bottenviken tilltar. Fortfarande finns
dock ett band med mycket tat drivis utanfor den finska kusten
i mellersta Bottenviken.

16-18 Cold northerly winds push the remaining ice in the Bay
of Bothnia southwards. The ice breaks down and melts. Also
the coastal ice in the north drifts out to sea and breaks down.
The last ice restrictions in the Bay of Bothnia are lifted on 17
May.

19-20 The ice is quite still along the Finnish side of the Bay of
Bothnia and melts slowly. The heaviest ice is now in a band off
Kalajoki and Brahestad.

21-23 Warmer air flows up over northern Scandinavia and ice
melt in the Bay of Bothnia increases. However, there is still a
band of very dense drift ice off the Finnish coast in the central
Bay of Bothnia.
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19 MAJ 2022

Optisk bild NOAA, 19 maj, 1122 UTC.
NOAA optical image, 19 May, 1122 UTC.

Fortfarande finns ett band med drivis kvar utanfér Brahestad
och Kalajoki. Det ska ta ytterligare 2 veckor, innan all is ar
borta.

There is still a band of drift ice off Brahestad and Kalajoki. It will
take another 2 weeks before all the ice is gone.

24 MAJ 2022

24-26 Varm luft strommar upp 6ver Bottenviken och isav-
smaltningen fortsatter.

27-31 Vadret blir mer lagtrycksbetonat, men avsmaltningen
fortsatter. Nagra grovre flak finns fortfarande kvar utanfor
Kalajoki och Brahestad i slutet av ménaden.

24-26 Warm air flows over the Bay of Bothnia and ice melt
continues.

27-31 The weather becomes more low pressure, but melting
continues. Some ice floes still remain off Kalajoki and Bra-
hestad at the end of the month.

1 JUNI 2022

1-2 Den sistaisen smélter bort och de sista finska
isrestriktionerna till Brahestad upphér den 1 juni.

3 Nu ar det isfritt fransett enstaka isbumlingar i norra
Bottenviken.

Issdsongen 2021/2022 avslutas med en sista iskarta den
3juni.
1-2 The last ice melts away and the last Finnish ice restrictions

to Brahestad end on 1 June.

3 Now ice-free except for occasional ice bumps in the
northern Bay of Bothnia.

The 2021/2022 ice season ends with a final ice chart on
3dJune.
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ISENS UTBREDNING | FARLEDERNA
ICE EXTENT IN FAIRWAYS

FORKLARING/EXPLANATION

62 80
(I I I I I I
1 2 3 4 5 6 7 8
1 Forsta dag med is.
2 Mediandatum for forsta dag med is berdknad p& normalperioden 1961-1990.
3 Period med is (ej sammanpackad)
4 Period med isfritt
5 Period med sammanpackad issorja eller tat drivis. Siffran anger antal dagar med denna typ av is.
6 Period med is med eller upptornad is. Siffran anger antal dagar med denna typ av is.
7 Sista dag med is.
8 Mediandatum for sista dag med is berdknad pa normalperioden 1961-1990.
9 Antalet dagar med is.
1 First day of ice.
2 Average date of the first day with ice during the period 1961-1990.
3 Period with ice (not compressed).
4 Period with no ice.
5 Period with compressed shuga or close drift ice. The figure shows number of days with this type of ice.
6 Period with ridges or hummocked drift ice. The figure shows nuber of days with this type of ice.
7 Last day of ice.
8 Average date of the last day with ice during the period 1961-1990.
9 The total number of days with ice.
OKT NOV DEC JAN FEB MAR APR MAJ
10 20 30 10 20 30 10 20 30 10 20 30 10 20 10 20 30 10 20 30 10 20 30
IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
3 2 24 38 112
Karlsborgsverken - St. Gubben O | :
. 12 120 15 2 Al 39 2 1
St.Gubben-Maloren B 1 E—
.. .. 2 113 1013 1 34 69 4
Utanfdr MalGren i =3 E— ] |
pin 4 1
Lulefjérden och Sandéfjérden O | ‘ I |
.. 1 8 3 24 43 1
Sandoklubb-Bjornklack — E—
1112112 24 3 12 5 10135232 17 40 11
Bjornklack-Farstugrunden 00 IO T —
. . 1322 3 24 3 13 14 5 112 24 1331 9 6
Raédkallen-Norstrémsgrund |]|:||:|ﬁ| I | | I
. 8 | 43 I
Haraholmen-Leskar [ I I
- . 17 | 26 2 92 |
Leskar-Nygran [ [
N \ 11 1 21 92
Sjon utanfér Nygran m | Il | I
- 12 1 30 16 53 41 14 6
Skelleftehamn-Gasdéren i I I .j
PR 12 11 | 28 14 53 32165
Utanfér Gasoéren il Il .j
14/133 2214 31 64 12 1
Sjén NO Nordvalen 110 | - | O | I

198
168
146
191
172
162
163
168
168
156
156
156
107

OKT
10 20 30

v
Sjén SV Nordvalen

Ume uthamn-Bredskar
Bredskar-Véaktaren

Sjén SO om Vaktaren

Sjoén i NO och SO
Ornskéldsvik-Hérnskaten
Hornskaten-Skagsudde

Sjén NO och SO Skagsudde
Angermanalven ovan Sanddbron
Angermanalven nedan Sanddbron
Hé&rndsand-Harnéklubb

Sjon utanfér Harndn
Sundsvallsfjarden
Draghéllan-Gubben
Gubben-Astholmsudde

Utanfér Astholmsudde
Hudiksvallsfjarden
Iggesund-Roxd

Utanfér Agé och Hornslandet
Stugsund-Sandarne
Sandarne-Otterhéllan
Otterhéllan-Hallgrund

Sjon utanfér Hallgrund
Ljusnefjarden (Ala,Orrsk.Vallv)
Vallviks fyr-Storjungfrun

Gavle redd
Bénan-Graskalsbadan

Sjén O om Eggegrund

Sédra Oregrundsgrepen
Hallstavik, Hargshamn-Grisarna
Trélhavet-Furusund

Furusund-Kapellskéar

NOV DEC JAN FEB MAR APR
10 20 30 10 20 30 10 20 30 10 20 10 20 30 10 20 30
[ IV IR IR IR B IR AR I R AP IRV B B P B |
2‘ 1312133 144 1 ‘
1 O 0 I 0 0O o=
23 | 3125 214 4 11
[ | [ | [ ] |
231,:I 3125 213 7 23 6 5 44 1 |
ool [ | L | | (I |
1 1113 13311443321 1 |
I O10°L1 00| | [ i1
1 ‘ 2 4 12
0 (0 00O 0O O
| 41 |
[ [
4 3 ‘ 2 |
0o I N
‘1 1 111 2 ‘
[ I O
| 17 3 67 ‘
[ |
17| 27 6 1 |
[ I [ ]
10 2 24 53 6 3 1 ‘
a0l I I | [ |
‘2 11 ‘
0 0 O
3 | ‘
[ |
5 5 3 4 5 5 3 3 3 ‘
Oo0od I:LI OO
‘ 2 3 3 ‘
a 1 [@ 1
| &t |
1 0
14 | 37 |
[ I [ ]
15 | 30 13 3 |
I 1 I I Y
| ] |
[l
| 50 |
[ [
9 | 25 1 3 |
O | ]
1 14 1 3
I |
| oo |
| 9 1 11 |
O | |
[mls |
0/ O 1

0N 3an

93
150
134
97
22
151
103
29
160
160
95

128
87
29
13
148
96

145
79
61
10
61
40
112
63
13
60
135

37



38

OKT
10 20 30
N

Stockholm-Tréalhavet
K&ping-Kvicksund
Kvicksund-Véasteras-Grénsé
Over Bjorkfj. till Sédertalje
Stockholm-Sdédertalje
Sddertélje-Skanssundet
Norrképings inre hamnar
Pampushamn, Braviken-Algersgr
Vastervik-Marsholmen
Karlskrona-Godnatts fyr
Karlshamn-Enskér

Inseglingen till Halmstad
Uddevalla hamn-Stangen
Stangen-Svanesund-Stenungsund
Gullmarn

Inseglingen till Karlstad
Inseglingen till Kristinehamn
Otterbacken-Spéansjo fyr
Vénersborgsv. S om Gélle udde

Vénersborgsv. N om Gélle udde

Nov
10 20 3 10 20 30 10 20 30 10 20

DEC JAN FEB MAR APR
IIIIIIIIIIIIIIIIIIIIIIIIII

29 | 50

1 60

0 chh o |
15 9 10
1 3 |
O o |
| - |
- |
6
= |
7
= |
— |
— |
3
i | |
| 33
|
| 33 | |
2= o5& |
= |
= |

10 20 30 10 20 30

MAJ
10 20 30

14
136
138
95
123
58
46
42
12
12
13

15
21

12
12
34
17

10

39



OSTERSJOKODEN FOR HAVSIS

THE BALTIC SEA ICE CODE

Eftersom de satellitbilder som idag anvands for att Gvervaka
isens utbredning innehéller begransad information om isens
tjocklek och beskaffenhet behdvs dven observationer och
méatningar.

Ett enhetligt rapporteringssystem, den s& kallade Ostersjéko-

den, skapades 1954, i ett samarbete mellan olika Iander kring

Ostersjén. Den version som anvands idag faststélldes 1981 av
WMO (World Meteorological Organisation).

Ostersjokoden ar en fyrsiffrig kod som beskriver isens tjock-
lek, vallningsgrad och ytkaraktéar samt framkomligheten for
sjdfarten i farleder. | Sverige baseras iskoderna pé observa-
tioner fran SMHIs isobservatorer, lotsstationer, isbrytare och
Kustbevakningen.

Koderna sammanstélls av SMHI i en databas och distribueras
i rapportform till sjéfart och allméanhet. De utgdr ett viktigt
klimathistoriskt arkiv och anvénds som statistiskt underlag i
utredningar och klimatanalyser.

Because satellite images, which today are used to monitor
sea ice, contain little or no information about the thickness
and quality of the ice, complementary information in form of
observations and measurements is vital.

In 1954 the countries around the Baltic Sea developed the
Baltic Sea Ice Code to report and share ice information. The
version of the code used today was accepted by the World
Meteorological Organisation, WMO, in 1981.

The Baltic Sea Ice Code contains four digits describing ice
thickness, topography and stage of development as well as
navigation conditions in a specific fairway. In Sweden the
code is based on observations from SMHI’s ice observers,
pilot stations, ice breakers and the coastguard.

The codes are collected and stored in a database at SMHI
and distributed in report form to ships and the public. The
codes are an important historical climate archive and are used
as statistical data in climate studies and ice related inquiries
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AR 2011 - MAXIMALUPPMATT ISUTBEREDNING DRYGT 300 000 KM?2

AR 1987 - DEN STORSTA UPPMATTA MAXIMALA

ISUTBREDNINGEN, 394 000 KM2
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LUFTTEMPERATUR FOR UTVALDA KUSTSTATIONER
AIR TEMPERATURE, COASTAL STATIONS

HAPARANDA LANDSORT
—Haparanda —Klimat —Landsort —Klimat
20 20
15 f\[ 15
10 10 A
5 ol

YY)

5 ~ Y w v 1
PR ey s
-10 k
] W, l 0
g I 15
20 !
25 20
,Q\ ,0'\ ,Q\ 9’\ ,Q\ IQ'\ ,Q\ ,Q'\ N ,Q\ ,Q\ ,Q\ ,Q\ ,Q\
N i\ N & N N & < N 4 N N Na & I3
QN Y W 4 R4 i ¥ g N QN 4 P i P 4 P
HOLMON NIDINGEN
—Holmén —Klimat —Nidingen —Klimat
20 20
15 15
b AN‘A/V\ b % [y
s \ A 5 Mg A mrl.. .
WL A R s i i
. : — W .
-10 \. -10
|
-15 -15
20 20
N I\ S I\ N N Ny I\ I\ S S I\
N ¥ S g N N N NS N XV S Ng N N i s
» v W 9 9 WV by W o < W W v b W W
BRAMON NAVEN
—Bramoén —Klimat —Naven —Klimat
20 20
15 15
10 10 WA’M
s N\ A . M Al ¢ 5 ht\..AA o LA
Oﬁﬁ%LgJ\ M v A@M!%V. 0 rut] il PN\NV
s I [ W s M
N | '
-10 -10
15 15
-20 -20
N N N N N N N N N N N N
S S S N s s S S S S N s N
\:\\ \,.(1, S & & & & & \:\\ U S & & & I IS
T < W 9 WV WV WV ¥ b v W W WV ) W v

Figurerna visar lufttemperaturens variation fér nagra utvalda stationer langs den svenska kusten samt i Vanern. Den jamna svarta linjen ar medeltempera-
turen under perioden 1991-2020. Den betydligt mer variabla linjen & dygnsmedeltemperaturen for den aktuella perioden 1 november 2021 till 31 maj 2022.
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ISTUJOCKLEK OCH SNODJUP 2021-2022

ICE THICKNESS AND SNOW DEPTH 2021-2022

KALIX-STORON RATAN
Datum Istjocklek cm Snédjup cm Datum Istjocklek cm Snodjup cm
2021-12-05* 5 11 2021-12-04 9 2
2021-12-12* 12 10 2021-12-11 14 8
2021-12-19* 20 5 2021-12-18 14 3
2021-12-30* 28 10 2021-12-26 29 3
2022-01-09* 32 20 2022-01-01 33 7
2022-01-16~ 33 20 2022-01-09 35 20
2022-01-23* 32 12 2022-01-15 30 13
2022-01-30* 30 18 2022-01-23 34 11
2022-02-13* 40 28 2022-01-30 37 4
2022-02-20* 45 27 2022-02-06 46 13
2022-02-27 39 25 2022-02-12 43 20
2022-03-09 52 21 2022-02-20 47 25
2022-03-20 49 18 2022-02-26 44 25
2022-03-28 53 15 2022-03-06 61 8
2022-04-15 55 20 2022-03-13 62 3
2022-04-16* 35 5 2022-03-19 60 3
* alternativ métplats ndrmare land 2022-03-26 57 0
2022-04-03 56 3
2022-04-10 56 11
2022-04-18 57 2
2022-04-23 50 3
FURUOGRUND HARKSKAR
Datum Istjocklek cm Snodjup cm Datum Istjocklek cm Snédjup cm
2021-12-10 10 0 2022-01-19 30 0
2021-12-16 13 0 2022-01-25 29 0
2021-12-29 11 0 2022-02-02 30 5
2022-01-05 24 10 2022-02-10 38 0
2022-01-13 25 0 2022-02-16 38 0
2022-01-20 28 0 2022-02-22 38 1
2022-01-27 0 0 2022-03-03 37 0
2022-02-03 10 10 2022-03-08 39 0
2022-02-10 15 20 2022-03-17 36 0
2022-02-18 23 25 2022-03-21 31 0
2022-02-24 27 33 2022-03-31 0 0
2022-03-03 25 10
2022-03-10 35 10 NORRBYN
2022-03-17 33 10
2022-03-23 24 0 Datum Istjocklek cm Snédjup cm
2022-03-31 23 5 2021-12-17 19 0
2022-04-07 29 0 2021-12-23 20 0
2022-04-14 29 5 2022-01-13 18 0
2022-04-28 13 0 2022-02-03 29 8
2022-05-05 0 0 2022-03-11 50 4

SKUTHOLMEN
Datum Istjocklek cm Snédjup cm
2021-12-19 0 0
2021-12-26 7 3
2022-01-03 7 0
2022-01-09 10 9
2022-01-16 11 0
2022-01-23 0 0
2022-01-30 0 0
2022-02-07 3 0
2022-02-13 9 0
2022-02-20 9 3
2022-02-27 0 0
2022-03-06 1 0
2022-03-13 5 0
2022-03-20 5 0
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VINTRARNAS SVARIGHETSGRAD
WINTER DEGREE OF DIFFICULTY

» oy

Isvintrarna indelas i ”lindriga”, "normala” eller "stranga”. Den The ice winters are classified as “mild”, “normal” or "severe”.

grundldggande faktorn vid beddmning av en isvinters totala The ice extent is the main factor when judging the degree of
svarighetsgrad &r havsisens utbredning. Aven andra férhél- difficulty. Other conditions that have influenced the navigation
landen som inverkat péa sjéfarten tas dock ocksé i beaktande. are also taken into account, i.e. the length of the ice period,
Dit hér isperiodens 1&angd, istackets framkomlighet under the navigability due to winds and currents. Local variations
inverkan av vind- och stromférhéllanden m.m. Inom begran- may of course occur. During an ice winter classified as mild,
sade omraden kan svarighetsgraden avvika fran den totala ice conditions in the Bay of Bothnia may have been normal.

svarighetsgraden. Under en isvinter som betecknas som
lindrig kan t.ex. isarna i Bottenviken uppvisa en utbredning
och framkomlighet som k&nnetecknar en normal isvinter.

The ice winter 2021-2022 is characterized as a mild ice winter
with a maximum ice extent of 93 000 km2. However, in the
beginning of the winter the ice growth was faster than the
normal until the date of maximum ice extent 4 February. After
that date the ice growth slowed down.

Isvintern 2021-2022 far klassificeras som en lindrig isvinter
med en maximal isutbredning pa 93 000 km2. | bdrjan av
vintern var dock istillvéxten snabbare &n den normala fram
till maxisutbredningen den 4 februari. Istillvaxten saktade
darefterin.

DIAGRAM OVER ISUTBREDNINGEN FOR VINTRARNA 1900-2022
DIAGRAM OF ICE EXTENT FOR THE WINTERS 1900-2022

Diagrammet visar den maximala isutbredningen i Ostersjén och Kattegatt 1900-2022. Grénsen mellan "lindrig” och "normal” isvinter gar vid 115 000 kmz.
Gransen mellan "normal” och "svar” isvinter gar vid 230 000 km2.

This diagram displays the maximum ice extension in the Baltic and Kattegat during the period from 1900 to 2022. The line between “mild” and “normal” ice
winter is at 115 000 km?. The line between “normal” and “severe” ice winter is at 230 000 km?.

ISUTBREDNING 2021/2022
DIAGRAM OF ICE EXTENT FOR THE WINTERS 1900-2022
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Figuren visar den dagliga isutbredningen i tusental km2 sasongen 2021/2022 fér samtliga havsomréden i Ostersjén och Kattegatt. Mérkbla linje visar klima-
tologin fér perioden 1981-2010.
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VINTRARNAS SVARIGHETSGRAD SOM EN
FUNKTION AV LUFT TEMPERATUREN

DEGREE OF DIFFICULTY FOR THE WINTERNS AS A

FUNCTION OF THE AIR TEMPERATURE

Det finns manga olika metoder att klassa isvintrarnas
svarighetsgrad. Den vanligaste r att berakna kéldsumman,
dvs summan av antal dagar med minusgrader for en viss
kuststation.

En annan metod &r att maximala isutbredningen och den
havsyta, som da ar téckt av is far visa graden av svarig-

het. En tredje, rent subjektiv metod &r att beddéma vinters
svarighetsgrad med hjalp av faktorer som isens varaktighet,
utbredning och framkomligheten fér sjofarten. Det sista till-
vagagangssattet ar relevant under en begrénsad tidsperiod
med likvardiga isbrytar-resurser, fartygstrafik och tonnage.
For en jamforelse med aldre tiders isforhallanden fordras en
mer objektiv metod.

Den maximala isutbredningen kan i vissa fall ge en falsk bild.
Stora ytor av Ostersjén samt Kattegatt och Skagerrak kan
kortvarigt tdckas av nyis vid svag vind, minusgrader och
klart vader, vilket da ger en stor maximal utbredning. Nyisen
kan redan efter ndgon eller nagra dagar vara helt uppldst. Is
har alltsé forekommit rent oceanografiskt men inte paverkat
sjofarten. Moderna metoder med satelliter som hjalp vid
kartlaggning av isutbredningen langt ute till sjdss kan dess-
utom ge en stoérre maximal yta &n vad som rapporterats med
aldre och mindre effektiva kartlaggningsmetoder.

Koldsumman beréknas med antal dagar da lufttempera-
turen &r under noll grader Celsius. Perioder under vintern
med medeltemperatur dver noll grader &r inte medraknade.
Koéldsumman ar en ndgot mer objektiv metod &n maximala
isutbredningen men har en del brister. Bland annat tas inte
hansyn till vindens paverkan vid vattnets varmeavgivning,
inte heller till havets lagrade varmemangd eller stralningsef-
fekter. Korta perioder med stark kyla ger lika stort bidrag till
koldsumman som langa perioder med mattlig kyla.

For att komma till ratta med ovanstaende problem, anvands
en metod som, atminstone indirekt, tar hansyn till havets
lagrade varmemangd. Metoden bygger péa s k Tao-varden,
som kan beskrivas som en tidsintegrerad funktion av luft-
temperaturen. | detta fall tas hansyn till dygnsmedeltempe-
raturen 40 dagar tillbaka i tiden.

Tao-metoden kan i viss man jamfoéras med en kdldsumma
men ar mer eftersldpande och utjdamnande vid extrema
lufttemperaturer under en kort tid. Vinden har endast en
indirekt paverkan pa funktionen genom att dygnsmedeltem-
peraturen anvands som ingangsdata. Metoden visar mycket
god éverensstdmmelse med den totala isutbredningen men
ar ocksa ett matt paistjockleken. Genom att vinden inte ar
representerad direkt, ger funktionen dock inte ett méatt pa
isens svarighetsgrad eller framkomlighet.

Staplarna kring axeln motsvarar normala isvintrar medan
staplarna ovanfor axeln motsvarar lindriga eller mycket
lindriga och de undre stranga eller mycket strénga isvintrar.
Radfargade staplar visar milda vintrar, ofyllda normala och
blaa svara isvintrar. | Bottenviken ar samtliga varden pa
temperaturfunktionen under noll grader (se figuren) vilket ar
ett métt pé att Bottenviken tacks av is varje &r, &ven en mild
vinter.

Déaremot ligger normalvérdet pa sddra Ostersjén och langs
Vastkusten omkring, eller éver, noll grader. | dessa omraden
ar det alltsé mer normalt med isfritt &n en vinter med is till
sjoss.

Termp. 1941-1950
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UTFORDA ASSISTANSER SVENSKA ISBRYTARE

DEFINITIONER

Utrangerades/saldes/

Isbrytare Bérjade sin verksamhet Sista isbrytarexpeditionen e evElEG
Arbetsdag Dygn da fartyget varit under gang.
Overvakning Handelsfartygen forflyttar sig langs anvisad vég och isbrytaren &r beredd att assistera vid behov. Atle 1925/1926 1965/66 1966
Assistans Ett eller flera fartyg foljer efter isbrytaren i en bruten réanna. Ymer 1932/33 1973/1974 1976
Lokalisbrytning  Isbrytning for lokala intressenter (t.ex basrinnan pa Angermanailven). Thule 1953/54 198671987 1989
Hjélpisbrytare ~ Fartyg som kan anvandas for isbrytning men har en annan primar uppgift inom sjéfarten, t.ex. bogsering, bojarbete) Oden 1957/58 1987/88 1988
Tor 1963/64 1995/96 2000
Isbrytare  Tidsrymd HiE Arbetsomrade Assistanser Darav Antal ass. Antal Lokal Njord 1969/70 1999/2000 2000
arbetsdagar bogsering fartyg overvakningar isbrytning
Ale 6/12-12/12, 103 Bottenviken, norra 04 1 114 340 5 Ale 1973/74
26-12-13/5 Kvarken Atle 1974/75
Atle 14/1-20/3, 57 Norra Kvarken, 116 15 164 377 5 Frej 1975/76
2/4-7/4 norra
Frej 13/12-29/4 o1 Norra Bottenviken 114 7 157 236 Ymer 1977/78
Ymer 11/12-22/3, 88 Bottenviken 151 3 167 232 Oden 1988/89
26/3-15/4 -
Tor Viking 1999/2000 2010/11 2014
Oden 7/2-30/3, 53 Bottenviken 79 2 92 195
7/4-5/5 Balder Viking 2001 2010/11 2015
Summa  6/12-13/5 Vidar Viking 2001 2010/11 2012

Férhyrda
hjalp- Tidsrymd
isbrytare

Svitzer Embla | 25/12-29/12 Gota Alv

Antal . DETE\ Antal ass. Lokal
arbetsdagar Arbetsomréde  Assistanser bogsering fartyg isbrytning

Summa 25/12-29/12

ISBRYTNINGSVERKSAMHETEN
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FARTYGSASSISTANSER 1925/45-2021/2022

Totalt Svenska Utlandska Totalt Svenska Utlandska
Vintern antal fartyg fartyg Vintern antal fartyg fartyg

assistanser antal % antal % assistanser antal antal %
1925/45 3 066 1983/84 1308 562 43 746 57
1945/46 258 211 82 47 18 | 1984/85 3685 1593 43 2092 57
1946/47 587 367 63 220 37 | 1985/86 3417 1371 40 2046 | 60
1947/48 256 194 76 62 24 | 1986/87 4107 1517 37 2590 63
1948/49 68 44 65 24 35 | 1987/88 1151 456 40 695 60
1949/50 161 112 70 49 30 | 1988/89 512 192 38 320 63
1950/51 245 190 78 55 22 | 1989/90 532 191 36 341 64
1951/52 227 129 57 98 43 | 1990/91 595 289 49 306 51
1952/53 327 205 63 121 37 | 1991/92 121 33 27 82 68
1953/54 387 240 62 147 38 | 1992/93 423 135 32 288 68
1954/55 621 315 51 306 49 | 1993/94 1620 615 38 1002 62
1955/56 1228 663 54 565 46 | 1994/95 298 117 39 181 61
1956/57 802 441 55 361 45 | 1995/96 1591 631 40 960 60
1957/58 1096 559 51 537 49 | 1996/97 594 167 28 427 72
1958/59 844 522 62 322 38 | 1997/98 906 171 19 735 81
1959/60 901 529 59 372 4 1998/99 1043 136 14 923 86
1960/61 421 268 64 153 36 | 1999/00 353 28 8 327 92
1961/62 715 446 62 269 38 | 2000/01 627 99 16 528 84
1962/63 2169 954 44 1215 56 | 2001/02 526 71 13 455 87
1963/64 839 451 54 388 46 | 2002/03 2 040 425 21 1615 79
1964/65 946 427 45 519 55 | 2003/04 642 122 19 520 81
1965/66 2 662 998 37 1664 | 63 |2004/05 568 83 15 485 85
1966/67 1325 485 37 840 63 | 2005/06 910 133 15 777 85
1967/68 1399 492 35 907 65 | 2006/07 771 109 14 662 86
1968/69 1883 674 36 1209 | 64 |2007/08 186 32 17 154 83
1969/70 3 626 1058 | 29 | 2568 71 | 2008/09 543 67 12,3 476 87,7
1970/71 1490 314 21 1176 79 | 2009/10 2230 225 10,1 | 2005 | 89,9
1971/72 1547 371 24 1176 76 2010/11 2914 273 9,4 2 641 90,6
1972/73 247 35 14 212 86 |2011/12 627 43 6,9 584 93,1
1973/74 711 177 25 534 75 | 2012/13 1919 66 34 | 1853 97
1974/75 285 32 11 253 75 | 2013/14 423 32 7,6 391 92
1975/76 939 325 35 614 65 | 2014/15 288 20 6,9 268 93
1976/77 1742 760 44 982 56 |2015/16 739 40 5,4 699 95
1977/78 1733 725 42 1008 | 58 |2016/17 509 26 5,1 483 95
1978/79 3699 1514 | 41 2185 59 | 2017/18 1355 53 39 | 1302 96
1979/80 1886 704 37 1186 63 | 2018/19 561 24 4,3 537 | 95,7
1980/81 1174 515 44 659 56 |2019/20 125 7 5 132 95
1981/82 2 665 1110 | 42 1555 5 2020/21 618 17 3 601 97
1982/83 320 139 43 181 57 | 2021/22 696 10 1 686 99

Summa 86 256

Statsisbrytarna: Atle (gamla), Ymer (gamla), Thule, Oden (gamla) Tor, Njord, Ale, Atle, Frej, Ymer och Oden.
Ovriga isbrytare: Tor Viking Il, Balder Viking, Vidar Viking

FORHYRDA ISBRYTARFARTYG 1925-2022

Vintern

Antal
isbrytare

Antal
arb.dagar

Antal

assistanser

Vintern

Antal
isbrytare

Antal
arb.dagar

Antal
assistanser

1924-1945 24 1357 2254 1984/85 42 663 1580
1945/46 3 33 43 1985/86 36 25 48
1946/47 6 184 126 1986/87 46 873 2308
1947/48 8 58 43 1987/88 2 14 9
1950/51 19 226 288 1988/89 2 11 1
1951/52 13 64 105 1989/90 2 2 1
1952/53 22 127 168 1990/91 11 56 106
1953/54 35 382 738 1991/92 0 0 0
1954/55 37 449 870 1992/93 1 6 11
1955/56 61 977 1643 1993/94 20 232 449
1956/57 26 221 440 1994/95 4 19 24
1957/58 47 523 782 1995/96 27 446 717
1958/59 27 180 545 1996/97 18 157 171
1959/60 44 398 590 1997/98 9 64 42
1960/61 8 24 43 1998/99 10 61 28
1961/62 35 298 502 1999/00 1 1 1
1962/63 62 1230 2723 2000/01 6 31 42
1963/64 33 366 818 2001/02 6 51 34
1964/65 31 219 549 2002/03 18 182 181
1965/66 62 1205 2976 2003/04 8 67 12
1966/67 33 276 1127 2004/05 9 72 64
1967/68 27 325 1075 2005/06 12 235 187
1968/69 25 239 703 2006/07 6 16 14
1969/70 54 778 2574 2007/08 0 0 0
1970/71 18 343 989 2008/09 9 37 3
1971/72 0 0 0 2009/10 17 408 649
1972/73 0 0 0 2010/11 21 591 807
1973/74 1 1 1 2011/12 9 88 72
1974/75 0 0 0 2012/13 17 278 243
1975/76 7 77 4 2013/14 8 50 35
1976/77 10 287 751 2014/15 2 2 2
1977/78 18 139 309 2015/16 9 62 31
1978/79 30 528 1768 2016/17 5 10 3
1979/80 15 263 509 2017/18 18 180 118
1980/81 8 51 60 2018/19 5 112 85
1981/82 20 401 1073 2019/20 2 16 15
1982/83 5 31 36 2020/21 3 52 37
1983/84 9 25 48 2021/22 1 4 2
Summa 1327 18 070 36 618

Under tidsperioden 1925-1945 har 6rlogsfartyg lamnar 715 assistanser. Utdver har ovan angivna fartygsassistanser tillkommer

ett stort antal lokalisbrytningar av vilka huvuddelen utforts for bistand ar fiskenaringen och skargardsbefolkningen.
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ANTAL FARTYGSANLOP SOM KRAVT
ISBRYTARASSISTANS FORDELAT PER HAMN

Andel assisterade fartyg

Antal fartygsanlép under

tid da restriktioner varit i kraft

Antal fartyg som
assisterats under denna tid

Karlsborg 61 40 65,6
Luled 524 207 39,5
Haraholmen 253 65 25,7
Skelleftehamn 308 68 22,1
Holmsund 512 6 1,2
Rundvik 16 0 0,0
Husum 241 4 1,7
Ornskoldsvik 85 2 2,4
Angermanalven 47 0 0,0
Harnésand 12 2 16,7
Soraker 31 0 0,0
Sundsvall 231 0 0,0
lggesund 83 1 1,2
Séderhamn 33 0 0,0
Orrskér 51 0 0,0
Norrsundet 91 0 0,0
Gavle 308 0 0,0
Skutskar 54 0 0,0
Koping 143 0 0,0
Vésteras 269 0 0,0
Balsta 225 0 0,0
Agnesberg 3 0 0,0
Surte 5 0 0,0
Nol 2 0 0,0
Trollhattan 3 0 0,0
Véanersborg 3 0 0,0
Skoghall 2 0 0,0
Karlstad 4 0 0,0
Kristinehamn 3 0 0,0
Otterbacken 2 0 0,0
Lidkoping 7 2 28,6
Summa 3634 397 10,9

KOSTNADER ISBRY TNINGEN 2021/2022

Drift statsisbrytarna

Varav 16n
Varav driv- och smérjmedel

Varav planerat underhall

Varav haveri

Ovriga kostnader

Varav administration

Varav inhyrd isbrytande resurs (Thetis)
Varav Sjofartsverkets arbetsfartyg
Varav férhyrningar bogserbat

Varav férhyrningar helikopter

Varav bunkerjustering enligt SO 2013:1

Varav sarskilda vaderprognoser och satellitbilder

-283 519 448 kr

-147 368 550 kr
- 47 148 996 kr
-48 010 784 kr

- 2423 922 kr

-28 258 519 kr
-6 641 966 kr
-13 153 140 kr
0 kr

-1132 037 kr
-91 791 kr
-269 775 kr
-24 514 kr

SUMMA KOSTNADER

Varav kapitalkostnad

Intékter

Varav EU-bidrag

Varav uthyrning isbrytare

Varav bunkerjustering enligt SO 2013:1

Varav anslag

-311 777 967 kr
-20 989 982 kr

46 645 867 kr
2 037 006 kr
21 037 283 kr
12 601 527

0 kr

NETTOKOSTNAD

-265 132 100 kr

Redovisade kostnader avser tiden 2021-07-01 till 2022-06-30, dvs vintern 2021/22. Siffrorna &r darfér inte jamférbara med

Sjofartsverkets verksamhetsberattelse som avser helt kalenderar.

ISBRYTNINGENS KOSTNADER 1986/87 - 2021/22

Isbrytningens kostnader 1986/87-2021/22

Isbrytningens totala
350 kostnad A

_____ Kostnad i 1986 ars /\/\
300 kostnadslage A /i \ _—

Kostnad som belastar

1986
1988
1990
1992
1994
1996
1998..
2000
2002
2004
2006
2008
2010
2012
2014..
2016
2018
2020..
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TRAFIKRESTRIKTIONER 2021/22

Hamn Datum Min. dwt Lagsta isklass
4/12-10/12 2000 Il
11/12-5/1 2000 |
6/1-7/2 2000 B
8/2-18/2 2000 1A
19/2-22/3 4000 1A
23/3-29/3 4000 IA
Karlsborg 30/3-11/4 4000 IA
12/4-19/4 4000 1A
20/4-27/4 2000 IA
29/4-5/5 2000 1B
6/5-12/5 2000 |
13/5-16/5 2000 Il
4/12-10/12 2000 ]
11/12-5/1 2000 |
6/1-7/2 2000 1B
8/2-18/2 2000 IA
Lulea 19/2-19/4 4000 1A
20/4-27/4 2000 1A
28/4-5/5 2000 B
6/5-16/5 2000 |
11/5-16/5 2000 Il
4/12-21/12 2000 Il
22/12-5/1 2000 |
6/1-18/2 2000 1B
19/2-19/4 4000 1A
Haraholmen 20/4-27/4 2000 IA
28/4-1/5 2000 1B
2/5-5/5 2000 I
6/5-12/5 2000 1l
4/12-21/12 2000 Il
22/12-5/1 2000 |
6/1-18/2 2000 B
19/2-19/4 4000 1A
Skelleftehamn 20/4-27/4 2000 IA
28/4-1/5 2000 B
2/5-5/5 2000 1A
6/5-10/5 2000 Il
22/12-14/1 2000 Il
15/1-18/2 2000 I
Holmsund, Rundvik, Husum 19/2-13/3 2000 1B
14/3-6/4 2000 |
7/4-19/4 2000 Il
. 22/12-14/1 2000 Il
Ornskoldsvik 15/1-29/3 2000 |
30/3-19/4 2000 Il
4/12-21/12 1300/2000 /1l
. 22/12-5/1 2000 I
Angermanélven 6/1-19/4 2000 B
20/4-24/4 1300/2000 1/
Harnosand, Soraker, Sundsvall, 22/12-19/4 2000 ]
Stocka, Hudiksvall, Iggesund, Soder-
hamn, Orrskar, Norrsundet, Gavle,
Skutskar
6/12-26/12 1300/2000 /1l
K&ping. Vastera 27/12-1/3 2000 |
Oping, Vasteras 2/3-20/3 1300/2000 1”1
27/12-1/3 1300/2000 1/
Balsta
Agnesberg, Surte, Bohus, Nol, 3/1-11/1 1300/2000 11

Lodose, Lilla Edet, Trollhattan, Vargdn,
Vanersborg, Amal, Gruvén, Skoghall,
Karlstad, Kristinehamn, Otterbacken,
Mariestad, Honséter, Lidkdping

VANTETIDER TILL SVENSKA HAMNAR 2003-2022
WAITING TIME TO SWEDISH PORTS 2003-2022

VANTETIDER TILL SVENSKA HAMNAR 2003-2022
WAITING TIME TO SWEDISH PORTS 2003-2022
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SAMARBETEN

SAMARBETE MED FINLAND

De svenska och finska isbrytarna har operativt samarbetat

i decennier. Sedan 2013 har detta samarbete formaliserats
genom ett bilateralt avtal mellan staten Sverige och staten
Finland. Planeringen den géngna vintern har i stort sett varit
féljande: Isbrytare, som skall anvandas enligt avtalet, satts
in efter principen om kostnadseffektivitet; att isbrytaren med
fullgod kapacitet och som ar férknippad med l&gst kostnad
anvands i forsta hand. Ale avgick som forsta isbrytaren i
Bottenviken. Samtliga 6vriga statsisbrytare sattes in i trafiken
enligt:

Ale
Kontio
Frej
Urho
Sisu
Voima
Polaris
Atle
Oden
Fennica

Finland reserverar kapacitet till Finska viken enligt féljande;
Voima, Sisu eller Urho samt Nordica eller Fennica. Zeus
operativa omrade ar i forsta hand Skargardshavet, Finska
viken samt Bottniska viken. Zeus kan &ven, utanfor avtalet
under lindrigare isférhéllanden, assistera pa svenska sidan pa
Alands hav samt Bottenhavet.

Under &ret har det forekommit ett flertal bade operativa méten
och utvecklingsmoten.

INTERNATIONELLT SAMARBETE

The Baltic icebreaking Management (BIM) &r en samar-
bets- och expertpanel vad det géller isbrytning och vinterjo-
fartsfragor i Ostersjdomradet. | detta arbete deltar samtliga
Ostersjdstater samt Norge. BIM har genomfért ett samar-
betsmote under perioden. BIM &r ocksé forvaltare av den
Ostersjdgemensamma hemsidan www.baltice.org fér vin-
tersjofarten. Isbrytningsavdelningen har under aret deltagit i
olika arbetsgrupper och workshops.

INFORMATION

Under eller infor sdsong genomférdes inga fysiska informa-
tionsméten med intressenter. Dock &terupptogs Vintersjo-
fartsrédets fysiska méte efter pandemin.

VINTERSJOFARTSFORSKNING
WINTER NAVIGATION RESEARCH

Styrelsen for Vintersjéfartsforskning &r ett samarbete mellan
Sverige och Finland sedan 1972 med arliga utlysningar for
forskning och innovation. Styrelsen bestér av representanter
fran finska Trafikledsverket, finska Trafiksékerhetsverket och
svenska Sjofartsverket i ett néra samarbete med Transport-
styrelsen. Avseende tidplanen for styrelsens arliga utlysningar
galler generellt att: utlysningstext offentliggdrs i slutet av juni,
utlysningen stanger i borjan av september, beslut fattas i mit-
ten oktober och tidigast projektstart &r mitten av november.

Under 2021 ars hostmote beslot Styrelsen att gemensamt
finansiera fyra nya gemensamma vintersjéfartsforskningspro-
jekt for vintersdsongen 2021-2022.

GEMENSAMMA FINSK - SVENSKA
FORSKNINGSPROJEKT

W22-1 SIMNAV: (Aalto University) Projektet ar en férlangning
av WinterSim-projektet som kombinerar olika aspekter

av navigering i is sdsom istjocklek och istyp, isbrytarens
tillganglighet och trafikfloden. Artificiell intelligensteknik och
simuleringsmodellering anvands for att bygga beslutsstdd for
vinternavigering. Verktyget ska maojliggdra testning av flera
scenarier och svara pé fragor relaterade till optimal motoref-
fekt for séker, miljovanlig navigering samt schemalaggning fér
effektiva och kostnadseffektiva assistansuppdrag.

W22-5 HULLFEM: Direct calculations methods for ice
strengthened hulls (VTT and Aker Arctic Technology) | de
nuvarande finsk-svenska isklassreglerna (FSICR) &r de direkta
berakningsmetoderna (t.ex. FEM) i almanhet inte tillatna for
att beddma skrovets styrka mot islast. Malet med HULLFEM-
projektet &r att f& en béttre forstaelse for att anvanda direkta
berékningsmetoder vid islaster en viktig bakgrundskunskap
for framtida isklassregel-utveckling. For att forsta och studera
kriterierna for anvandning i berakningsmetoder och tillaten
strukturell kapacitet kommer projektet att inférliva exempel-
berékningar med direkta berékningsmetoder.

W22-6 Baltic FIRE-2: Baltic Forecast Improvements using
Remote Sensing Data-2 (SMHI). Kvaliteten pa havsisprogno-

ser beror i allméanhet pa goda initiala randvillkor, avgransningar
och en bra fysisk modell for att berékna framtida tillstand. Mé&-
let med projektet &r att forbattra ishavsprognoserna genom
att forbattra prognosens initiala tillstand. Tekniker kommer att
utvecklas och testas for att gbra det majligt att direkt assimi-
lera satellitmatningar avseende havsis ytan. Det forvantade
resultatet &r en 6kad anvandning av fjarranalysdata och
forbattrade prognoser for is.

W22-7 STILS: Research on merchant vessel's ability to
provide sufficient thrust in ice conditions at low icebreaking
speeds (Aker Arctic Technology) Det beh&vs mer precision
for att faststélla minimikravet fér motoreffekt fér de finsk-
svenska isklassreglerna (FSICR). For nérvarande beraknar
FSICR den minsta motoreffekten med en formel som antar
att fartyget kan absorbera full framdrivningskraft genom hela
sitt hastighetsomrade. Detta &r inte alltid fallet med moderna
fartyg med propellrar optimerade fér dppet vatten och med
sjunkande motoreffekt och vridmomentbegransningar.
Studien ger information om hur de faktiska egenskaper och
propelleregenskaperna paverkar prestandan hos handelsfar-
tyg och hur kunskapen kan beaktas i FSICR:s minimikrav for
motoreffekt.

The Winter Navigation Research Board is a joint initiative
between Sweden and Finland from 1972 administering yearly
callsin research and innovation. The Board consists of repre-
sentatives from the Finnish Transport Infrastructure Agency,
the Finnish Transport Safety Agency and the Swedish Maritime
Administration in association with the Swedish Transport
Agency. With regard to the timetable for the board's annual
calls for tenders, it generally applies that: call text is published
at the end of June, the call for tenders closes at the beginning
of September, decisions are made in mid-October and the
earliest project start is mid-November.

During 2021 the Winter Navigation Board autumn meeting de-
cided to finance four new joint research projects to be carried
out in the winter season 2021-2022.
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COMMON FINNISH - SWEDISH RESEARCH
PROJECTS

W22-1 SIMNAV: (Aalto University) The project is an extension
of the WinterSim project that combines aspects of navigation
inice such as ice thickness and type, icebreaker availability,
and traffic flows. Artificial intelligence techniques are used
along with simulation modelling to build decision support
capabilities for winter navigation. The tool would allow testing
of several scenarios, answering questions related to optimal
engine power as well as optimal scheduling of icebreakers for
effective and cost- efficient assistance.

W22-5 HULLFEM: Direct calculations methods for ice
strengthened hulls (VTT and Aker Arctic Technology). Inthe
current Finnish-Swedish Ice Class Rules (FSICR) the direct
calculation methods (e.g. FEM) are not in general allowed
for assessing the hull strength against ice loads. The goal of
the HULLFEM project is to achieve better understanding by
using direct calculation for ice loads necessary for class rule
development. To understand and study the criteria for use
in calculation methods and allowable structural capacity,
the project willincorporate example calculations with direct
calculation methods.

W22-6 Baltic FIRE-2: Baltic Forecast Improvements using
Remote Sensing Data-2 (SMHI). The quality of oceanice fo-

recasts generally depends on good initial and boundary con-
ditions and a good physical model to calculate future states.
The objective of this project is to improve ocean ice forecasts
by improving the initial state of the forecast. Techniques will be
developed and tested to make it possible to directly assimilate
satellite measurements regarding the ocean ice surface. The
expected outcome is an increased use of remote sensing data
and improved forecasts of ice.

W22-7 STILS: Research on merchant vessel's ability to provi-
de sufficient thrust in ice conditions at low icebreaking speeds
(Aker Arctic Technology). There is a need for more precision

in determining the minimum engine power requirement for the
Finnish-Swedish Ice Class Rules (FSICR). Currently, the FSICR
calculates the minimum engine output with a formula that
assumes that the vessel is able to absorb full propulsion power
throughout its whole speed range. This is not always the case
with modern ships with open water optimized propellers
combines with declining engine power and torque limitations.
The study provides information on how the actual and propel-
ler characteristics affect performance of merchant vessels and
how findings can be taken into account in the FSICR minimum
engine output requirements.
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ISBRYTARTJANSTEN PA SUOFARTSVERKET
ICEBREAKER SERVICE AT SMA

Ledningen av statens isbrytartjanst utdvas av Sjofartsverket.
Den statliga isbrytningens huvuduppgift &r havsisbrytning,
det vill saga isbrytning mellan 6ppet vatten och farvatten som
ar skyddat for havsis, packis och liknande ishinder.

Statsisbrytarna ar Ale, Atle, Frej, Oden och Ymer. Vid behov
anvands aven Sjofartsverkets arbetsfartyg Baltica och
Scandica, andra lampliga fartyg samt inhyrda bogserbétar.
Ledningen for isbrytartjansten &r stationerad i Norrkdping

ISTJANSTEN PA SMHI
ICE SERVICE AT SMHI

Istjansten pa SMHI Gvervakar och kartlagger dagligen islaget
i Ostersjén, Skagerrak, Kattegatt samt i Malaren och Vanern.
Dessa kartor, tillsammans med israpporter, distribueras
kostnadsfritt till sjéfart och allmanhet. Istjanstens produkter &ar
bland annat tillgangliga péd SMHIs hemsida, och har finns &ven
ett arkiv med iskartor och rapporter fran tidigare ar.

Utover istjanstens kostnadsfria produkter erbjuds &ven islagg-
ningsprognoser och konsulttjanster. Information om istjansten
finns pa www.smhi.se/istjanst.
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SJOFARTSVERKET

Isbrytningsenheten 601 78 Norrkdping
Telefon 0771-63 25 25 Fax 011-10 31 00
E-post opc@sjofartsverket.se
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The Swedish governmental icebreaking service is managed
by the Swedish Maritime Administration. The main function of
the icebreaking service is to break ice between open waters
and water protected from sea ice, pack ice and similar ice
obstacles (sea icebreaking).

The Swedish state icebreakers are the Ale, Atle, Frej, Oden
and Ymer. The buoytender vessels Baltica and Scandica,
other suitable vessels and municipal and private tugboats are

chartered when necessary. The icebreaking management is
situated in Norrkdping.

The ice service at SMHI monitor the sea ice conditions and
produce daily ice charts of the Baltic region, including Kat-
tegat and Skagerrak, and the Swedish lakes Mélaren and

Védnern. The ice charts, along with daily ice reports, are freely
available online at SMHI’s webpage.

As an addition to the free products, the ice service also offers
ice forecasts and consulting services. More information on
SMHI’s ice service is available at

www.smhi.se/iceservice.

Istjdnsten 601 76 Norrkoping
Telefon 011-495 80 00
E-post ice@smbhi.se



