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ocean’s upper 2,000 metres
have strongly warmed since
2005. However, at depths
below 2,000 metres, the
ocean has absorbed negligible
amounts of heat during this
period.

These two studies have
implications for accurately
assessing the effects of climate
change on sea-level rise,
Nature Clim. Change hitp://doi.
org/v58; http://doi.org/v6] (2014)

| GEOPHYSICS |
Mid-depth quakes
arerisky too

Earthquakes that originate
atintermediate depths are
an underappreciated seismic
risk, according to a study of a
June 2014 earthquake in the
ern Aleutian Islands off

The epicentre of the
magnitude-7.9 quake was
approximately 100 kilometres
deep, making the quake the
largest in this depth range —
between about 70 and 200 km
down — in the past century.
Thorne Lay of the University
of California, Santa Cruz, and
his colleagues analysed the
earthquake and found that the
energy release was weak at first
but became strong during its
final 25 seconds.

Other regions with a similar
tectonic structure, such as
Japan and Indonesia, should
be aware of how big and
powerful intermediate-depth
quakes can be, the authors
warn.
hys. Res. Lett. http://doi.

org/vd5 (2014)

How curiosity
enhances learning

Curiosity boosts people’s
ability to learn and retain new
information, thanks to key
reward and memory centres in
the brain,

Matthias Gruber and his
colleagues at the University
of California, Davis asked
volunteers to rate their level of
curiosity for a series of trivia
questions, and then scanned

their brains as they saw the
questions and waited for the
ANsSwers.

For questions that
they were curious about,
participants remembered
answers better than for
questions in which they
were less interested, Brain
scans showed increased
activity during this learning
in regions that respond to
reward and regulate memory
formation, and revealed
heightened connectivity
between the two regions.

The volunteers were
shown unrelated faces while
they waited for the trivia
answers, and were better at
learning those faces when
their curiosity was aroused.
This suggests that curiosity
also helps with the learning of
incidental information.
Neuron hitp://doi.org/vém
(2014)

[ cumATESCIENCE |
Plant growth leads
to Arctic warming

Increased carbon dioxide in
the atmosphere is known to
boost vegetation cover at high
latitudes — and this could
accelerate Arctic warming
year-round.

Grasses and shrubs have
a warming effect because
plant-covered areas reflect
less sunlight than barren
surfaces do. Back-Min Kim
at the Korea Polar Research
Institute in Incheon, South
Korea, Sang-Yoon Jun
at the Korea Institute of
Atmospheric Prediction
Systems in Seoul and their
colleagues used a climate
model to study the impact of
doubled CO, concentrations
and increased high-latitude
plant growth on Arctic
temperatures.

They found that increased
vegetation in summer warms
the surface and this heat
moves to the Arctic, where
it causes additional ocean
warming and sea-ice melting
in winter and spring. The
exposed ocean then releases
more heat, leading to a further
boost in Arctic warming and

RESEARCH HIGHLIGHTS Ii: B:i!!:’

‘Riff-raff’ charge draws ire

When Steven McKnight, president of the American Society
for Biochemistry and Molecular Biology (ASBMB), publicly
complained in the society’s September newsletter about the
“riff-raff” that has infiltrated the research world (see go.nature,
com/tudnun), he quickly found himself in the social-media
spotlight. He argued that the grant-review system run by
the US National Institutes of Health is failing partly because
of mediocre researchers serving on review committees.
“The average scientist today is not of the quality of our
predecessors,” wrote McKnight, who chairs the biochemistry
department at the University of Texas Southwestern Medical
Center in Dallas.

Many researchers found his article insulting. Michael
Hendricks, 2 neuroscientist at McGill University in Montreal,

Canada, tweeted: "If  had any idea what

O NATURE.COM the @ASBMB was, I would be cancelling
For more on my membership today” In an interview,
popular papers: McKnight said that he regrets his choice

gomalurecom/o5exoh  of words, but stands by his arguments,

180

UK, and their co-workers
focused on a specific set of
genes comprising a system
called SpnD39111 in a strain

promoting even more plant
growth the following season,
the team says

Environ. Res. Lett. . 094007

(2014) of 8. pneumoniae. They found
that rearrangements of these
[ MICROBIAL GENETICS | genes result in six distinct
= bacterial subpopulations,
Gene switch helps cach with its own pattern of
bacteriainvade methyl groups on DNA, which

modify gene expression.

ion (F-P)

120E

1 90E
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A bacterium that causes
pneumonia and other ailments
can switch between six
different forms by rearranging
key genes, allowing the
microbe to alter its ability to
infect,

Streptococcus pneumoniae
(pictured) lives harmlessly in
the nose but can cause serious
infections in some people.

The subpopulations caused
infections of varying severity
in mice.

The finding suggests how
this pathogen can quickly adapt
to changing environments, m
such as when it shifts from
harmless colonization to
invasive disease.

Nature Commun. 5, 5055 (2014)

[°C]

Michael Jennings at Griffith O NATURE.COM
University in Southport, For the latest research published by
Marco Oggioni at Naturevisit:
the University of Leicester, waw.nature.com/latestressarch
9 OCTOBER 2014 VOL 514 NATURE 143
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Circum Arctic Permafrost
Environmental Change

Unit Il Leader Unit IV Leader
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Project Leader

Dr. Bang Yong Lee Dr. Baek MinKim  Prof. Eun JuLee
Atmospheric Science Climate Modelling  Plant Ecology
bylee@kopri.rekr bmkim@kopricekr  ejlee@snu.ackr

Unit1 nit1 unit!
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* Period: June 2011 ~ June 2016
* Vision: To establish an integrated Arctic Observing Net
work to contribute to understanding and predic
tion of Arctic climate and environmental chang
£x es

e * CAPEC is supported by ‘Ministry of Science, ICT and F
Prof. Sangkyu Park o Hyo Hye MiLee uture Planning’ and by ‘National Research Foundation
of Korea'.
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Kim et al. 2014, Nature Comms.
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(Financial) Freedom: Retreating ice is
revealing up to 31 billion barrels of oil and
natural gas off Greenland's eastern coast,
plus signs of enormous mineral deposits—
gold, diamonds, zinc, and more-on land.
Keen to establish their rights to these
resources, 57,000 Greenlanders (most

of them Inuit), whose territory has been
protected by Denmark since 1721, will
vote this month on a referendum for self-
rule. Greenland will probably become the
first country born from climate change.

Drill, Baby, Drill? A U.S. Geological Survey
report estimates that the Arctic holds

90 billion barrels of undiscovered oil and
1,670 trillion cubic feet of natural gas. The
Shtokman Field alone, in Russian waters,
contains enough natural gas to power the U.S.
electrical grid for six years, and may soon help
Gazprom become the world's largest company.

7
A

@ 5 ; & o A Military base
& Commercial port

Polar Express: The fabled Northwest 3 ) z Minimum annual
Passage opened this summer for R ) ) extent of sea ice
the second time in history-and the - r
second year in a row. The Northeast
Passage (also called the Northern
Sea Route) over Eurasia first

fully opened in 2005; shipping is
already extensive within that region,
particularly in the Barents Sea. Yet
both routes, sought by ancient
mariners, are likely to be used for
only a few years. By 2025, if not
before, most ships in the Arctic

will likely sail straight over the pole,
avoiding coastal-state jurisdictions
and shaving still more miles off

their journeys. Much of the world's
international shipping will reorient
itself as a result.

The New Entrepdts: Singapore's location, amid
key shipping lanes from East Asia to Europe,
has enabled the country to become the richest
in Southeast Asia. As sea lanes like the Bering
and Davis straits become busier, port towns like
tiny Dutch Harbor, Alaska (population 4,000),
and Hammerfest, Norway (population 9,000),
are likely to grow from out-of-the-way fishing
depots into key shipping hubs. Russia recently
committed $7 billion to port development in
Murmansk. Places like Singapore or Panama
(which is currently investing more than $5 billion
to expand its canal) may see trade disappear
from their doorsteps.

|
|
|

Snow Forts: To defend its claims in the Arctic,
Canada plans to build a deepwater naval

port in Nanisivik and a new cold-weather-
combat training center in Resolute Bay, while
also expanding satellite surveillance. Other
countries are rattling sabers in the region.
Russia, for example, has resumed strategic-
bomber flights over the Arctic and last
summer dispatched two military vessels to the
disputed waters off the Svalbard Islands.

Shipping distance from Yokohama, Japan,
to Rotterdam, Netherlands (nautical miles)
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Z74: 21 knots

Shanghai Busan Hong Kong Yokohama
Distance Time Distance Time Distance Time Distance Time
Mautical Mautical Mautical Mautical
miles Days miles Days miles Days miles Days

Rotterdam —
Cape of Good Hope 13,889 276 14,209 28.2 13,161 26.1 14,506 288

Rotterdam —

Suez Canal 9,612 19.1 9,907 19.7 8,859 17.6 1,212 222

Rotterdam
— Northern Sea Route |  8.865 17.6 8,490 16.8 9410 18.7 7,825 1556

£ : Report of a working group of the Ministry for Foreign Affairs, North Meets North: Navigation and the Future
of the Arctic(Iceland, 2006)

V

- 29lo| suez?| 70%% 74 203043 SofA|o} 7HZ2| EEaF 6 3909t TEU & 2F 4,4810t
5OFA|of TEUZ} &35S 2 28 oAt (25 : o]4dS 2|(KMm, 2011)
7|15
| B + WalE, £3, Y, 2 5 ool dig oIRE ulg WY
\ F




X 4

STENA HYUNDAI GLOVIS ARCTIC SHIPPING 2013 STENA POLARIS

NORTHERN SEA ROUTE

SEA OF OKHOTSE: |

FETReeR s
AN

HYUNDAI

Siena GLOVIS

2{Aof A E 27} gF — Lokt

- 19+ 5% 524km), 35% &4

- 4Qt4%dto| Lo et 25 ! 0T | S

r ‘_ ‘ o e ‘_ .‘ st HYUNDAL Y STENA POLARIS e
: OF 5l O|A} ChZ(L0f| 2 CHH]) -- StenaBulk Stena "Ebys




1.55 Y= SYA 153 AL

B 83 gzo| #AH azt

Holl 2 2H[A AF(13)

£.25H2: 10+ 5538km/29,2Y
40| 2: 28F 2576km/42.4%

150%2ra]

1408tz
- BH|(250H5t]) Y QI7iu| 953t
-E542 /H{i4io| 8.2 20ktay

(t5h 5%, 49H4%t LEzEp)

2014 &2 @a|Ltat &

SK ofl-43] + ch F2u|A MOU £3: 45 CR 108H,
RAS 2479, Stena S22 AR 24 BHE
ol gol £7| ¥# 4 g2

230 N 3A2Y ?
NYAUEENOD + LYM(AND) : > |0 HIZLA 2 WYY 7R OH



IMO Polar Code

30| A'FHOQ oA Bt
Polar Codexy} "y (S

INY 2Y MY :

IF

1
2
3

10



4 N
UNCLOS H| 234= (AR ai ). b2 SEHS| 7tZ¢ 7| F X2 AF HERE 1 XAZ
Fo U= S EX7F oo gt oLt EHTE /HOl L - EEZol U= B Y
ol A ool HXl, A2, SH AUe WS MY, Wy Az
SN Y \ /
s N
SOLAS / MARPOL / Load Lines Convention(2tXH & 4= M & 2F) / STCW Convention /
L COLREG(EH 4 Z =%+ 2!) etc. — PolarCode && XY
7 \_ J
4 )
Arel A Guidelines for Ships Operating in Arctic Ice-covered Waters(2002)
tol =22l Guidelines for Ships Operating in Polar Waters(2009xH &, 2011 1 gt i)
\ J\_ Y,
( - — - —
Uy ATCM(MSR, o1, FE2XAtel A F 2, FET 5)
X Arctic Council / =2 A& & I WHAH 7|&/ MG HE . 7]=
> k
e ) g SX Y Hetol HBE e Y2, FXH A2 E AT SHE #Hol= FHA
=A% 182 | +polar Code =9| &g
I.[EI_QI_A(-)I P OF

- SOLAS 2 MARPOL & H AlZIl 7| &

11



2 2. Polar Code =2] 1}

B Polar Code =2] HIGF

s

* Polar Code ¥ = T F

[ =
- SOLAS , MARPOL, AFSt == oAl &), BWM(M BF Y & o= 2t 2] & 2F)

IIﬂ.

HPolor Code =9

.

( M2t : SOLASE 2F 7H%H (M2 & chapter® 7h)
X 22F : SOLAS, MARPOL 7Hd — MEPC 62 (2012), MSC 91(2012)
( RI3Q: M2 &oF JHgr o A&

i

‘ 9| : CODEQ| 7|&M LH2 ol =21 T, 7| E IMOZ 5ol M Al SH B2 MEPCRE MSCOfl A =2

B #|532} DEQ] Polar Code =2] Lj&

{ )
Za™o|n MESHE ZHA| 78 7ol ZHd . T, JHEr 7HEof| TS M 2 HiEH O] oA =Y
XI53% DE — H| 54Xt DE 8| 9| of £ Al XAl B 1A (Polar Code) Ml &

PART A= 7 M| AFS, PARTB= U DAMHO 2 A, LiE o L5t 2 AL 8
CODE= SOLAS EE= MAWPOL 73/78 LHOfl A 724




INTERNATIONAL
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ORGANIZATION

Goal ; Definitions ; Sources of hazards; Code Structure; Antarctic/Arctic waters(map)

A : Safety Measures

B : Additional Guidance regarding the provisions of the introduction and Part | -A

A : Pollution Prevention Measures(Environmental Protection Measures)

B : Information and Additional Guidance to Part Il -A

Part | : SOLAS %f Chapter X N &7} — MSC 94('14.11) HeH

CODE (2017.1.1) (& o4t
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INTRODUCTION

—| PART I-A SAFETY MEASURES

— | CHAPTER 1 - GENERAL

CHAPTER 2 - POLAR WATER OPERATIONAL MANUAL
CHAPTER 3 - SHIP STRUCTURE

CHAPTER 4 - STABILITY AND SUBDIVISION

CHAPTER 5 — WATERTIGHT AND WEATHERTIGHT INTEGRITY
CHAPTER 6 — MACHINERY INSTALLATIONS

CHAPTER 7 - FIRE SAFETY/PROTECTION

CHAPTER 8 - LIFE-SAVING APPLIANCES AND ARRANGEMENTS
CHAPTER 9 - SAFETY OF NAVIGATION

CHAPTER 10 - COMMUNICATION

CHAPTER 11 - VOYAGE PLANNING

| CHAPTER 12 -MANNING AND TRAINING FAMILIARITY

—| PART I-B ADDITIONAL GUIDANCE REGARDING THE PROVISIONS OF THE INTRODUCTION AND PART I-A
CHAPTER 1 (GENERAL)

CHAPTER 2 (POLAR WATER OPERATIONAL MANUAL (PWOM))
CHAPTER 3 (SHIP STRUCTURE)

CHAPTER 4 (STABILITY AND SUBDIVISION)

CHAPTER 5 (WATERTIGHT AND WEATHERTIGHT INTEGRITY)
CHAPTER 6 (MACHINERY INSTALLATIONS)

CHAPTER 7 (FIRE SAFETY/PROTECTION)

CHAPTER 8 (LIFE-SAVING APPLIANCES AND ARRANGEMENTS)
— | CHAPTER 9 (SAFETY OF NAVIGATION)

CHAPTER 10 (COMMUNICATION)

—| CHAPTER 11 (VOYAGE PLANNING)

| PART II-A POLLUTION PREVENTION MEASURES [ENVIRONMENTAL PROTECTION MEASURES]
CHAPTER 1 - PREVENTION OF OIL POLLUTION

CHAPTER 2 - PREVENTION OF POLLUTION FROM NOXIOUS LIQUID SUBSTANCES

CHAPTER 3 - PREVENTION OF POLLUTION BY HARMFUL SUBSTANCES IN PACKAGED FORM
CHAPTER 4 - PREVENTION OF POLLUTION BY SEWAGE FROM SHIPS

CHAPTER 5 - PREVENTION OF POLLUTION BY GARBAGE

L_| [PART II-B [INFORMATION AND ADDITIONAL GUIDANCE TO PART II-A]

14
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B 2jsdutel sieaal

.|| Oldice?t Z¥E = Y& 372 YHU S (medium first-year ice) ] S X1 2%
Category A shib| | o) s ur. 5742 AHAS = 57 70-120cmY AL L

B p—
Category B ship| | oo s 4ar, gre 9IHIS = 30cm-70cm ] AHH A2

g

Mo
mjo

A, B FHE| A2 Of] K] = U 1Y, Z2 I 1Y (open water) Y05

Category C shib|| yue sur Open water = 01 QRS I} /10 0[0FE XEQEFYO] THs0F L2 0]

—> Y A3 RHLIM HO 199 He YIS S0 I £ 0.3-2.0mY L3

L 2| &gtolj+H(Polar Water Operational Manual)

\ s

ME, MUY, Y, HANH Mo 2 ST MU0 B ANAF S WAL |
Yot SEU PEE 3
e Of, MU S otA; ¥ HS XS WOHI] YOI 5 AN Of HX;

Chapter 2

*Code’t HEEH& e MY 2 FXHHQ! ’3*1(PSC)QE SO 20 7 H(PWOM) =X
*PSCe= Y52 £ PRI XY & B J[H0] Eg
*PWOM2 ¥PH 5U0] RO 3
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2 2_Polar Code 2] 2’8 QA L : C KIOSTN

B AHl 31X (Ship Structure)

D 4 )
«Mure] 92 IXZ0| A gH NEL FNLELE(PST) YUGHES
Py EL BU IR 392 2%
Chapter 3 || “Category C MEFS PRIt Yot 2 UYL S O YOIE o

* PST: 24 efofol] cief) 1041 SOt 24U LEALZE 272 T YY 22171 BFe| 2iix]

[ - OL

J HCh 2|4 10°C ofgte| 229, PST= PSCo|| BgAlstof ot[Th FAg AY 2712 ofd

B M at 12 (Subdivision and Stability)

( N\

*X9 (ice accretion)Of| 99t £-ZO] WIS J R0 = S HZH2 FE0T0{OF

Chapter 4 +2017'9 19 1Y, 22 1 & HXEE category A, BY MU o a4 24 4
O H] ¥ &0t 740] =¥ ¥ (residual stability) +-H]
( )

XY Ths A 8 72 Y oYY 4HE0 5O &X(icing allowance) Y HR
(1) =M 2PH/8 20 o] 30kg/m’
(2) =HH A MY £ ol g ZHHO| o] 7.5kg/ m'
(3) HZh £0[ Q= MY A7 5 SUEN BHO O gZHA U J[Ef LY EH9 oY
ZHN2 AEH HEH FO[YHH 5%, 0] HYO YHZ 10%E =7I010] M&

\ A
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2 2. Polar Code 2] 2’8 2 Ui :

TR

-

Chapter 5

U742 (Watertight and Weathertight Integrity)

~

2
Yo UG UAM GO 2ot HHYX Y 29 ItsHEH X H7Y

«Of X[ B 20 =0 ’%*0171% 2YHE A2 3N N2ES X ER(5.3.1)
*HEAY0] ofd &, OfX B FHa FAO FHE =Y ‘l' "0% X =
T ¥UES %{I'_ FSME A2 Ao HA OO ¢

B euem

4 (Machinery Installations)

-

Chapter 6

~

p

\.

A EHAS X Y 2YI[7 ZO AW FAXH Hy 28
A HH = XY, 2Y, & $UE FYH2E FFHOF
J[AEYH = ¥2 QI[25%, WED FH Mo &&Its OfOF &
J[AGHY MHEH HEE2 FNES2EME JEGHE FXOMOF &
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2 2. Polar Code 2] 2’8 2 Ui :

R i

Chapter 7

U B T (Fire Safety/Protection)

CLOTALAE @ 7[7]0 HAE RE QK| o O[AEL SACOLH MAF oo |

M BES D T H

+Q 5 k& GRXOHH A XE Y TIII[0] = HRYFX A LHO| "*REIOF opO,
SLIOFH A AR/ FX = AGAT P =S 8ot MY FLE 100
H A = o] oF o

AR ERPAO N EHE 2HE SNBSS 2E(PST)HM M It oHOF o

B Y|/ R 7 (Life-saving Appliances and Arrangements)

Chapter 8

'\

: N5H QFAY/PHY 278 1%
BEAARL A0 WAYOIH R 0| SO 5 EH0| 10| OF OF1y, 7Y M
% ABHU/SHIH 52 GHY Ao Heolof o
CHPOLE 4 g MEE DAY YO SEER GHRUS WY 5O
7l O[_‘_?‘_ a_x._El'— L-]HPO“ I'I.Q.
BE Y FUE HOf FEOHAT SO B TAONE FEIHS0]0F ¢
CBE 290 YU Yo HB; TYFH S FOF 7|7 A DA /M

CHM A REAHIX WY BHYFO| HFEHO O ¢ )
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2 2_Polar Code 2] 2’8 QA L : C KIOSTN

B gl8liokX (Safety of Navigation)

-~y N\
«QFH OFOI S QIO MM SO H/AO H 5 NS HBES 7%
Chapter 9 (FYHE)oY 5 HMY FYOLH YHE WS = = FH 25 HQ
(YAZY/YX DG 22 o o o] X oo OF o)
(YYGH)H 2 2 HHo YHAXY HY X, 4Yg-SH 5 GHH L} +H;
) 360 EMIts%t narrow beam XS L H|
\ . /
B 54l ( Communication)
Ve ~
S48 4y, HHHFM Mur Y 2PHY SHY A% &H
QYRES I BE NN Mup-Mup/Mup-olor B A o1
Chapter 10 || *¥&/convoy HEOIYXCOIME HAW BU+L 4B/ WYt =N ¢

+ B FM 4 o B0 M/ EE O HY/SAREMN LT S H

<X 7] llow air temperature] S MU BE WY 5L UMD, XX T,
SUgeM & HH 1% Q(YHH SHYH = X HOUOMYAZF s TH)

\ F A V4

— HI2 B HHYLI[ 20 -10°CO[ ot o
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2 2. Polar Code 2f 784 N LB : KiosT™

B 234|%(Voyage Planning)

~

[*‘?f"ﬂ!ﬁf—'f/kf%‘.’_”.‘i a0t H +HS QIO SEO YEIL MF/S T A )
HaH=s ot 473

Ag2 3N §FS A% O3 MY 1

Chapter 11 (1) PWOMOJ 9|9t QL AKX} (2) SX +2H5FFEY Hotd 0] §Its Pt
GEAY; 3) ALFE A2 X HI3/PH HAYL 37

(4) AL FHAHAZ 24 SAHAFYE; (5) qEHFx;

(6) MFERF = ARIE X MUK FE; (7) FY XA0M

\ VAN (ZIH/ZH)X Y MPA 9X[; (8) SARYY 9% XY 2% )

B AMslatajet F8d (Manning and Training)

G 2 4 A

«NHS kN FHMNY B0 R YA YO MY PHS RGO 4 E

Chapter 12

4G, MG N, O 5 FHULY SHYUYNGS2 JYE STCW ¥
¥ Codel BAHEH XY HH {3 Ol (HM(companies) MY
“ 7 \ S
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IMOCHE || IMO Polar Code MI'8 YO ™3/gap MYH AU ST YA 2

Polar Code &2 | : IN|SM0U| N MEl XM2Y (IS 4y

Atof7|Ht MY yonMel MY WX |28 4R - My
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SNAF0I HYARX NN YIS - IMBE R
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Polar Code i3S {2 SN FYU™ Ny ni'y A NY

LY *ZUY WIS HE : MUY, MYQNHRY, IMMYSSHE, OINQHY, Ol2™
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Xt(operator)=t?

& (activities)2] H2|

S(&h oA 2|
7|Ef

H5)
|

= _._.__”_
__H._._ ol M
X H
H| tjo oK

Fst
=

<
iof {0 FHO K
EREENCENN

2t 4M H| & AFEf (environmental emergency)£t?

(accidental event)” [2.(b)]

20| H3
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S |
O 120

A |
O 120

| Al Of| 4| K| Q42 A2 : liability

2!
=)

| Al O AZ| AALE Of| HAE 5= AUUT BF - responsibility
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CH-2 = X|(response action)Zt?

= O L T
t7] @5l FoiAl= g2[X el =X|" [5.1]

—

"2HEH H|SAE7 2dTt 0|20 1 HISALEfS| Hets WX,

19
=1
OF

« ¢t2| = Ql(reasonable) =X|9] 7|&=
- MAESIL, HA|HO|H, HIHES Z==4,
- F=2t80] Cifet /5 ! 1 XA 2|5 7ts-d, Qo] A4 E aF OHFoff Cfot ™, 7|=H S

O 11
NN ddVtesd 52 Edte Aty 7|E0 EE 9| 0[87Fsdof| 2AH4E A

rkl

SURTL S ZAIS HSHA] T
"2 EXtO| TrAlT, Ef HAMRE, 0| F0| &7t R Xt Ci2|Ql S0| d2igh =X
Fot== Y [5.2]

=1 - O

IS
Bl GA=mE2 HSEX[2| S|AHE O 2 AL A= =29 AtF=0f A
E 235100 [5.3]

— =228 N3=2| AtY 23Xt JhY AE

=
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"2t EH H A S4H0| 1 20Nl NSEX|S O dsk=H| 2Lt

B ArA ol o]

“Liability shall be strict” [6.3]

H S 10| LjE [6.2]

 SAM=O0|L} H3=0| CHSEX| S HAlst B¢
» T7t2 B H| 272 A 27 HSZAIE AR A= e AHB3=0A| ti S y= F5

v USEXS At I717) gl B9
- T7t2EA e A 2AIMO0F o ISZA| HIES (RS A=) 750 X2
- Hl 27t2 A= A0S TS Z‘JIQIHIBO Z|Cfeh BrEet 24 S K=
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MEES 2|+

= O”'Xri X1I3XPOI Ol S =K B SOf gt AMels R = JAEE A0
2, 2d 7|EF AR HEE 2SS E/5H0{0F [11.1, 11.2]
"FAE 2 et ST SS TS Lot Ao 27t 2GR0 CHSH
A7 | 2 2(self-insurance)= S X2k 2= QI C} [11.3]
Aol sl B30 ot -
 Muto| ZSHE|X| &2 AbDL : 3009F SDR
 Mutg =Sk Al
@ 2,000 O|L} Mgt |71 1002+ SDR X 0l2te's
@ 2000= O 5f: & @0 {54, * R TA8TE
- 20015 ~30,000E : £} 400 SDR, * ShZ ; OF 320+ SDR
- 30,001 £~70,000& : E&t 300 SDR, (QF 5491 74 OtLY)

_ 70,0005 1} A| : EF 200 SDR =7}
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