[Appendix]
Information about Sea Ice Research and the International Symposiums in Mombetsu

1) Sea ice researches in Mombetsu
Mombetsu is located in the center of the shore of the Sea of Okhotsk of Hokkaido and is good for sea ice observations
(Fig.1, 2). The Sea Ice Research Laboratory Hokkaido University was established here in 1965 and the International
Symposium was held in 1986 and continued until now (Table 1).
Thble 1 Events and facilities associated with sea ice in Mombetsu

Year Events and facilities

Sea Ice Research Laboratory of Hokkaido University was
established

1969-2004 | Drift-lce-Radar Network (at 3 sites along the coast)

1965-2004

1986- 1™ International Symposium on Okhotsk Sea and Sea lce
1986-2004 |Air-Sea-lce Observation Tower was built off the shore of Mombetsu
1987-1996 |1* sightseeing ice breaker "Garinko 1" (39 ton) was launched

1991- Okhotsk Sea |ce Museum of Hokkaido was establi shed
1996- "Okhotsk Tower" for sightseeing and marine observations was
Fig. 1 Sea ice at Mombetsu (2003, constructed
Feb. 25). Recently, it is rare to 1997- "Garinko 1" (150 ton)
see such beautiful sea ice in ~ Fig. 2 Location of Searice radars and its 2020 |35" international Symposium on Okhotsk Seaand Polar Oceans
Mombetsu. observation range (Aota et al, 1988). p— ~Garirko 11" (366 ton)

2) International Symposiums in Mombetsu
The subjects of the symposium were mainly on sea ice physics, and engineering for oil development in the icy sea, and
biology and fishery in the early period. Recently the subjects changed to the environment subjects covering marine
environments, global warming, and the Arctic Sea Routes (Northern Passage in the Arctic Ocean) (Fig. 3, 4).
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Fig. 4 International Tig. 5 Air-Sea-Ice Observation Tower (Left)
Symposium. changed to Okhotsk Tower (Right).
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Fig. 8 Variation of symposium

subjects in the past 35 years. Fig.6 Archimedes’ screw vehicle was developed to Sightseeing
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3) Contribution to local society cebreaker Garinko

“Air-Sea-Ice Observation Tower” to measure the sea-ice pressure to the pillar
of an ol field platform has been reborn as the Okhotsk Tower for tourism and
ocean observation purposes (Fig. 5). The experimental vehicle with two
Archimedes’ screws for transportation in the icy sea was changed to sightseeing
icebreaker ships, which became a symbol of Mombetsu (Fig. 6). The scientific
knowledge of biology and fishery contributed the systematic scallop fishery, by

which the scallop production increased dramatically from 1980 to 1990 (Fig. 7). Fig.7 Scallop catch in Mombetsu.
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Appendix: Tablesof Sea |ce Nomenclature f) Classification by g) Other termsrelating to seaiice

(Terminology of sea ice mainly revised from refeeeii (WMO, 2014)) concentration Term Definition
a) Classification by development process . b) Classification of floating ice by size Term Concent- Eag ice Sea ice which remains fast along the coast,
('Fl'ertm ) szlcckln?ss Term (Feature) Size ration* attached to the shore or an ice front.
eature olor - -
Frazil ice lce cake Small ice cake | below 2m Compact ice Drift ice Any area of sea ice other than fast ice.
New i . - (Small floe) lce cake 2.20m Consolidated ice 10 / Ki When concentrations are 7/10 or more,
(Rzlcvelr?ti, forme j(F'ne ce _crysmls) packice drift ice may be replaced by pack ice.
ice) Greaseice - Floe small 20-100m Very closeice 9-10 The ratio of an area of ice to the total arpa
l(;ilee:rysmls forming a soupy Floe Floe medium 100-500m Closeice 2.8 lce cover of sea surface within some large area; slich
Nil Dark nil below 5 cm | |(AnY CONUGUOUS [y e 1y, 0.5-2 km - as the Barents St
(Tlhi?lselastic ark niias (Very dark | |piece of seaice. - 10K Openice 4-6 The ratio of the amount of the sea surface
. . - Relatively flat. oe vast - m _ i i ;
crust of ice) Light nilas SDlOkcm elatively flat.) : Very open ice 1-3 Concentration |covered by ice as a fraction of the wholg
P . ‘ (Dark) Floe giant over 10 km area, expressed in tenths.
Pancakeice (Circularice from 0.3-3m | 04 o Open water First dateof  |The first date when drift ice is in sight in
in diameter with raised rims) below 1 drifticei iaht [wint
i rifticein si winter season.
Youngice |vedium first-year ice | LO2° M P e Bergy water g — .
(Transition stage (Grey) ¢) Classification of icefield* by size Icefree 0 Last dateof - |The last date when drift ice is out of sight.
from nilas to G hitei 15-30 cm (*One of drift ice arrangement. Others are The state that drift i - : hol
first-year ice) |2 Y-Whiteice (Grey-white) "Belt", "Tongue", "Strip” and so on) (*expressed in ten8) | Drift ice € state that Al (6 arrives at seasnore.
30-50 om T = - sh It is categorized into completely touching
First-year ice Thin first|first stage (White(): erm (Feature) Size on snore type and patrtially touching type.
i -year ice/ -
(Sea ice of not vzhiteice second stage | 50-706M _ Ice patch below 10 km First dateof  |The first date when the ice cover beconles
more than one (white) (L\ceflelfdﬂ i Small icefiedld | 10-15 km shorelead 5/10 or lower and continues it until the Igst
winter's growth, . o . 70-120 cm rea of floating . sate of drift ice in sight.
developing from Medium first-year ice (white) ice consisting of |Medium 15.20km appearance . g .
young ice) Thick first-year ice over 120 cm| |any size of floes)| icefield ' 'nghl)r: concentrated_se;lt water captured|in
(white) Largeicefield | over 20 km Brine ice when sea Water is frozen. Brine get gut
Old ice Second-vesr ice upto25m : gradually from the ici
(Sea ice survived y (white) it A T Tl Phytoplankton algae living at the bottom| of
at least one - ) 3 m or more Drift iceat Shiretoko Pen. Icealgae sea ice. It increases explosively during the
summer's melt) Multi-year ice i . Lo .
(white) The ice is categorized into spring when sea ice is melting.

€) Opening intheseaice

d) Ice surface features (partial) “Thin first-year ice/ first stage”,

Term Feature Term Feature “Ice cake”, “Ice patch” and Drift ice near Abashiri
Circular pieces of ice, 0.3 - 3 m|in Any break or rupture “Very close ice” Dark nilas is partially
Pancakeice |diameter, about 10 cm in Fracture through very close ice, by the classifications of a). b), c) overlapped, forming “rafted
thickness, with raised rims compact ice, fast icetc. and f), respectively. ice”. “Young ice” is seen
i An area which has a great beyond nilas
Rafted ice Dgforme_d ice forr_ngd by one Fracture zone g
piece of ice overriding anott number of fracture References
Finger Rafted ice in which floes thrust Any fracture or pflalssage- i) Y. Kuga and M. (1971): “New WMO Sea Ice Termirgyty Seppyo33, 98-105.
raft?ad ico fingers' alternately over and Lead way through sea ice where i) Japanese Society of Snow and Ice (2014): “Japdbietionary of Snow and Ice!“&dition”, Kkon Shoin,
under the other vessels can naviga 307pp.
. A line or wall of broken ice Any non-linear shaped iii) WMO (2014): Sea ice nomenclature, WMO No.259.
Rldge forced up by pressul opening enclosed in ice, iv) The Oceanographic Scoiety of Japan (2016): “Adélirie on Oceanographic Observatioh"Chapter 5 "Drift
A hil — Polynya including sh vni Ice”, G705JP001-037. _ _
illock of broken ice which hgs including shore polyniya by Shuhei Takahashi
Hummock . . : :
been forced upwards by pressyre. and recuring polynya. from Mini Encyclopedia on Drift Ice
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