FEEEEERL]

BSPMb54510-2160-1

Planing Study
on Northeast Arctic Sea Route
for Resource Development

2009. 5. 31

ok
Hl
2
02
2
-
F






e

g2 7137 DA HuNZ A=

31

20099 54

e

=

VA

4 B
el
% o

"
N

Bo
o/

Ho

VA

i

NH

N






)

S

]

7=
fus

“
o

2

-

o

R

[e]

2

7=

A 545,000
45,000

A H-:45,0007
AH: 45,000

Gk

o AT
FEA

ZEEERE

2008. 9 ~
2009. 5

=71 ¢

Ak

T 7] %t

HA QoA

sl 3 & A

o 3} Al 7
A 52 A

- | mo

w3

A7

[e)

105

g & Ao} 10

[¢)

_(H

=

=

FA o7 Mz 5002 o)

=

=

SEE
SO

I}A| L

mo
oy
~
5
WA
il
JI
B
o
oK
= o
3 B
00 ok
T O~
i g
o B
7K o
B T
G
17| 4r
ARG

B/

W

T

Bl

H

4o

1

ekl

o] ob=7}A

olo] we} %3

Ao} 2}

=
-1 o

o] Bag Aot

171 W2l @ AlF ol

]

<

N 7

b3 PhA o2 F7bY 2

h s

@3t gAlol ARE FEA ML FUAT A7} oS

o

SEAMEorE FAHA *

A=

A A

=—o B
T)"é‘?l:}ﬁl

1.

BAgel 2 A

L
|

Fee APz Aaug

3




WAl FNT TG A 7R AR, ], )l

1t

27

FAMo} A2
AAAE FLAAA Ao} V2] 98

—_L
=

3.

T < " o o L

p e B
A o T No ) er
— o R o ooy O
o = AﬂA

oL N ) < o
;-

‘w_% ﬂﬂ ‘;,._ x ﬁ Mﬂ M_..Vr
Ay T o AT T
B E s alaw

~ o o Ho oW
o = My o o] . R
S ® o< BN Ho B
.2 P 03 el
‘Ul 0 ‘_| 0 H;l =T
> B i
mE VT ey
Do <X O =3 ot

Ll_m;ﬁ_bmmzln

~d

‘UI it X M X
Tododbm X @A &
o o © ﬂ_m.o ﬂl ‘_nﬁ
R A -
ﬂm@i u#ﬂﬂ;ﬂ%&ﬂﬁ%
W E Moo= o | o
Toanire©  ®
T Dk R
T " ox X T -
I

3 OE o X 1! - M
N g etm
Mo N =w 2 T -
CRR F o ®X
bR KWW T

Far East Russia, Northeast Arctic Sea Route, Resource

Transport Infrastructure, Climate Change

o o] |Development, Environmental Information,

(z} 571 o)




o]
=

Rl

AN o) =7}

==
3
X

K

13

Pz
Lol

s A3 Aol

e SLEDE!
=3} Aol gel 3

}

°
pud

CAFREsE 55

[. A=

2.

oF
TR

K

N
m

P
Ak

[
W

Ql

< 8,539,000kr =

]
4

FALEE A
9,758,000 ¢]aL W

Al
=

.

-

st 671 AL Afe) Fhar) AA ASEDL U
A7

ok
=

]

2t ZHoA F7tA o] )
=]

s Aol 1078 AH

_
=

1.

—_

)
r

%

Je 5 A7RRNA AF 2w

2w

R A, AP



P
T

7% a9,

R

]

hy

o=}
==

SRR

s

36~0C=®= dx

-
L

of 0~8T, 1€

)

=

70

S
.

3, Al otsl, HH Bz FEET
°

« B3] 7]

-1.5~2.0Co]t}.

o|J
o}

= ©A
Q(ﬂ o)

JO]]L‘
o}

=

J

ﬁ_‘_‘

=

& A7 4

4903} A, ADs, ARFHE 5

=78 AN

[¢]

°.

b %
8ol

] 7

¥
R

o4 Aol o}

P el Felx 3 ek,
galoe] 7

©

the
<=
1 o

4. FEYA} &5 Az 24}

(370€)ell

£ 48

=
==

]

[e]
d5o

3

—_L
=

i

[0
B
o

=3
o

his

SR

o &

=
T

EER

3 <t

b

S

ol A JA X

ZO

she Tt

N
B

Ll

—

o)

o

Hebol a7-H

ol
e
T

A

ase]

op
1}

O

Ho

S

zad YA/ A

1

A,

| -2 = of of

9]

Aragol

blo

B



=

AE B

ity

o
R

HAJo} Ko =}
. 22 Ao} AL EES Qs A]

=
s

2o

o] 4]

L
.

7l ¥zt

T
.

—

0

k

—_
o

el
jn

3R 742 A A, A, 2

=13
=

170 Al A

[e]
>
R

. 2}

170 S A7} v

o
1

= ARE SAH o =}

Els

« AF @Akt

&
ol
TN
3
% &
B R
)
q
2 mw
vA
Gy
=
3
i
o

X
o
G
o
iy
ok
B
—_
file)
MK Ho
< X
™ op
ol T
oF o

ol

e
B

Aol A Mol AA

o

Il
pad

2=y

el
blo

—_—

XA

o

o

SHA T

3. EE 9AY

e sh

2 At 4

ﬂo
o

i
I

~
file)

i






SUMMARY

I. Title

Planing Study on Northeast Arctic Sea Route
for Development of Resources

II. Necessity and Objective of the Study

The final goal of this study is to draw up a basic strategic plan which ensures
safty and fast Northeast Arctic Sea Route for transporting to Korea the natural
resources exploited in the areas of Far-East Russia and Arctic Sea.

This study was initiated from necessities as follows:

e Opening of Arctic Sea Route due to global warming

e Increasing international competition for preoccupying Arctic Sea

State of Russian economy and shipping condition in positive progress

Strong intention of Korean and Russian governments to exploit natural

resources

Lack of transport infrastructure for the case of resource development

IMI. Content and Scope of the Study
1. Literature Survey on Arctic Sea route:

To survey and analyze the references published in Japan and Russia etc. for safty
and fast Northeast Arctic shipping route relevant to the development of natural

resources in Far East Russia and Arctic Sea

2. Clarifying necessary elements to be contained for establishing environmental
information system along Arctic Sea route:

To examine criteria for the natural environment of Arctic Sea, the real time
information on sea ice, the vessel capable for navigating in ice-covered waters, the
supporting infrastructure for shipping from technological, administrative and legal

points of view

3. Preparing an implementation strategy for approaching Arctic sea route relevant to
the development of natural resources

To suggest the implementation strategy in 3 phases for approaching Arctic
northeast passage, and also the direction for long-term implementation plan of
national project as transport infrastructure supporting the development of energy and

mineral resources



IV. Result of the Study
1. Selection of 10 Russian provinces as a study area
e In Far East Russia cities and villages are under limited facilities of
transportation in vast area.
e Transport infrastructure is less developed and energy resource of oil and gas
1s produced in 6 provinces.
e The study area has low population density with 9,758,000 inhabitants over
8,539,000k

2. Understanding of natural environment along northern sea route

e Arctic Sea is one of the most noteworthy areas in world ocean due to the
occurrence of large circulation, formation of deep current, monitoring of global
warming, etc.

e The study area covers Okhotsk Sea, Bering Sea, and Arctic Sea, and the
Arctic Sea of Far East Russia is divided into Chukchi Sea, East Siberian Sea
and Laptev Sea from East to West.

e Arctic air temperature shows a large annual range from 0~8T in July to
-36~0TC in January, but sea water temperature varies small of -1.5~2.
0C.

e There are a large water circulation in clockwise direction in central Arctic and
a eastward flow on the continental shelf near northern Siberian coast.

e In winter most part of the Arctic surface except Barents Sea is covered with
ice, but in summer Arctic sea route is opened in most coastal seas due to the

melting of ice.

3. Analyzing of the distribution of natural resources
e Distribution of natural resource in Far East Russia and Arctic Sea as well as

its quantity are not well known at present.
e Various natural resources i.e. minerals of antimony, coal, diamond, fluorite,
gold, iron, mercury, tungsten, tin, titanium, energy of oil, natural gas,

methanhydrate, forest and fish, are developed in land and continental shelf.

4. Survey on transport infrastructure in Far East Russia
e ‘Transportation in Far East Russia is carried out in various ways of road,
railroad, river, air, sea etc.
e The most viable transportation scenario for developing natural resources in Far
East Russia was considered a combined system of river and Arctic Sea route.
It means that the developed resources must be carried by barges along the

river to the sea port constructed for shipment base at the estuary of the river

10



or at northern coast of Russia after being gathered to the river port built for
river base at upper section of the river, and then the resources can be
transported to destination port by cargo ships through the Arctic and northern

sea route.

e The total time of round trip to transport the mineral resources from inland of

Far East Siberia to Busan, Korea during summer period of 3 months when
Arctic Sea is free from sea ice was estimated to 57 days in case of using the

above combined system.

5. Present status of maritime transportation along Northern Sea Route

Status of maritime transportation shows that internationally unified and
standardized regulations on marine shipping in ice-covered sea as well as on
safety of ship and life have not been fixed yet.

Infrastructures supporting for shipping such as ice-resistered ship, shipping
control center, shipping signal, harbour facility, communication, supply of
informations on sea ic and marine meteorology are operating with success in

part, but there are needs for complementary systems for them.

6. Analyzing of administrative and legal systems

e At present unified and internationally standardized regulations for navigating in

ice—covered waters and for safety and rescue of life in Arctic environment are
not prepared clearly.

Future development of Arctic marine shipping depends on enhancing Arctic
marine safety, protecting Arctic people and the environment, and building

Arctic marine infrastructure.

7. Efforts of Russian Government for development of natural resources

e Russian government has strong intention to develop natural resources.

Development of natural resources in Far East Russia needs foreign capital
investment the mount of which should be bigger than those from personal or

private company.

8. Suggestion on strategy and direction for project implementation

e Securing the transport of material, facility and worker as well as raw products

is indispensible for the development of resources

At present, both Korean and Russian governments have strong intention to
develop natural resources in East Siberia and the global warming causes to
open Arctic Sea route. However, manpower, technology and capital from

Europe and Moscow governments could not reach to East Siberia up to now
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because Taymir ice massif located near central Russian Arctic has been
playing a role of barrier in marine transportation. Such situation may give
Korean government big advantage in negotiating with Russian government on
the development of resources and therefore now i1s the right time for that
Korea can initiate more efficiently the negotiation with Russian government
and provinces for developing cooperatively natural resources in Far East
Siberia.

It is necessary to have a detailed and broad implementation roadmap before
starting project. The roadmap should comprise the choice of study area
through a strategy of selecting and focusing, the organization of joint
promotion team including various sectors such as private company, institute
and government, and the separation between the planning stage for strategic

plan and the executing stage for project implementation, etc.

V. Application Plan of the Result of Study

Through drawing up a basic strategic plan which ensures safty and fast

Northeast Arctic Sea Route for transporting to Korea the natural resources exploited

in the areas of Far-East Russia and Arctic Sea, the results will be applied as

follows:

to secure natural resources for our future generation.

to adapt actively to the climate change due to global warming.
to explore short Arctic Sea route.

to prepare the implementation strategy for national project.

to be ready to the coming epoch of Arctic Sea route.
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Octoher 1, 2007

Sea Ice in Retreat

This summer saw a record-breaking loss of Arctic sea ice.

B 530 1N TO E-MAIL OR SAVE THIS

‘ SUMMER SEA ICE | ATMOSPHERIC PRESSURE | AIR TEMPERATURE ‘ CLOUD COVER | SOLAR HEATING

FEEDBACK

SUMMER SEA ICE

This summer saw a recard-breaking
loss of Arctic sea ice. Experts aftribute
the changes to the interaction of wind,
weather, ice drift, ocean currents and
greenhouse gases

SUMMER SEA ICE EXTENT"

— T — T
JuLy SEPT. NOW.

*Sea ice extent is the arsa of
ocean covered by af lsast 15
percent ice.

\ 19792005 - 4milion

Square miles
(!

L SEA ICE
(Ocean within this boundary had been
covered with ice year-round since
satellite records began in 1979, This

perennial sea ice was open waler.
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summer was the first time that part of the
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Drag slider to show sea ice on Sept. 16 of each year
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(Arctic Council, 2009).
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Schematic of the subarctic gyre in the North Pacific (Ohtani, 1991).

KC: Kuroshio KCC: Kuroshio Counter current

KE: Kuroshio Extension NPC: North Pacific Current

CC: California Current SAB and Oy: Subarctic boundary and Oyashio
SAC: Subarctic current WWD: West Wind Drift

AC: Alaska current AG: Alaskan gyre

AS:Alaskan Stream EKC: East Kamchatka Current

WSAG: Western subarctic gyre ~ OSG: Okhotsk gyre
CBWS: cold saline bottom water
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Table 1. Summary of Results of the Circum-Arctic Resource Appraisal

|MMBQ, milllon Earrels of alt BCOFG, Hilion cublc faat of nabural gas; MMEBMG L million barrels of natural gas Bquids; MNOA, not
quantistively assessed. Resuks shown are fully Asked mesn estimates. For gas accumulations, i liguids ans Included as NGL
(natural gas liquidsl. Provinces aee listad Inranked ordar of fotal bamals of ol and oll-equivalent neturs! gas (BOE)L]

=]
o 1

)

A

Province Provinca oil Total Gas NEL BOE
Code (MMED (BCFG) (MMBNGL (MMBOE)
WiB ‘West Slberlan Basin 35088 65149856 20,33.649 132571 &6
Al Archc Alasks 0,060.94 121, 2740 50457 T2766.582
EEE Egst Barenls Basin T A0E40 317,56747 145.3 61,755.10
EGR East Greenland Rt Basina 880213 BE,130.06 B121.57 11,3674
YK anlssy-Khatanga Basin 5533 00,064 26 247616 2481981
AM Amerash Besin 972250 56, B2 541.8 1674714
WEEC | Weest Graenlend-East Camada 757440 S1,E18.16 1,152.69 17,063.35
LES Lapiey Saa Shell 211557 12, 552.94 967.14 0,403 57
N Morasgian Margin 143728 ZzEm G04.73 132,13
BP Eamants Matkm 206551 X.21047 27T E704.00
EE Eurasia Basin 1,242.15 1947543 5205 5,108,321
NEE Morh Kerd Basins and Platorms 1,00726 14,87358 w0 459.07
TFE Timan-Pechors Basin 1,667.21 8,052.50 20 B 230044
MHEE Morth Greenland Shearad Margin 1,249.40 10,207.24 172 2A.[
LM Lamanasov-Makaroy 1,106.78 1,15625 101.56 2401.04
5B Svendrup Basin BEL11 2,526.36 181.20 2AT5.4
LA Lana-Anabar Basin 1,812.98 Z 10676 541 23043
NCWF Harth Chukehl-“wrangel Fareland 540 £,0e5.76 108.57 1203.52

Eatin
VLK Wizl Basin 4.3 574157 101.63 1.1 56.63
NWLS Mortimwest Laptay Ses Shalf 17224 4,%28.12 11263 10550
L Lana-Yivi Easin 276896 1,736.30 36,66 63508
IB Zyryarks Easin 4742 1,605.98 40.14 1396
ESS East Sherian 523 Basin 1873 61893 10.81 13374
HE Hops Bazin 247 017 1n.x 121 87
NWC Nortiwest Canads Imerkr Basing 2334 6.34 15.24 2K
MIR tezer Basin HO& HO& M0A H0A
NZAL | Movaya Zsmiye Basirs and Admiray NOA NOA M1A NOA

Brch
TUN Tunguzka Basln HOA HOA MOA M4
CB Chuckni Barderiard HOA HOA A HQA
¥F ukon Aats [pert of Cantral Alaska NOA HNOA MOA NOA

Fravincs)
LE Lang Stelt HOA MO MOA NOA
JWIM J&n Mayen Microcontingnt HOA M4 M0A HOA
F& Frankinian Shalf i [T MO MOA MOA
Tatal 9,021 1,660 65784 440642 LI FRETR

T U ALY FAFF(USGS, 2008). Aot A8t dAdrtse F%
Tog AYsgon FdRsE Exwd EAH AL
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Figure 1 Oil-Gas Provinces and Basins of the East of Russia

1 - odl-genbogical elements and thelr boundsried: 1- provinoes (2], batins and separste degresions (b);
2 - hydrocarbon fiekls; 3 - demity of inftial tote] hydrocarbon resonrees in place, {thousand thq. km)
o, in oll-gas provinces and basing: & - 51-300, b - 31-50, ¢ - <30, d - aress with qualitstive estimation,
@ - - prospective aness; 4 - BEat-Asian voleanic bel: 5 - staie boundary of BF ;6 - bomdary of shelf.

Oilgas provinees (00 F) and basins (OGH ) T - gy of inraconiimeni alispeologioad elenems:
Lima-T ungusha OGF: 1 - Nepa-Bowobs OGH, 2 - Angers-Lena OGH, 3 - Bakit OB, 4 - Kstangs
O E; Kleatanga-Yilywi OGEP: 5 - Lena-Vilywl OGE; IF prowp of aif-peolegical elements of aotive
West-Pacifie margin: Okhotsk OGF: & - Okholsk-Morth-Sakhalin OGH, 7 - Mapads -
West-Kamchatla OGH; Prepacific OGP: § - Anadyr-Navarin OGHE, 9 - West-Sakhalin OGE; fiT -
proip af oil-peokericd elements of possive swrgie: Laptey and East- Aretic OGP 10 -
South-Chulat CGHE.

18 3.18. FE Aol A AF/7F2 AR B Z(Grigorenko, 2006).

A 1437420 vfAo] FJEJT I F 5XNME ofF & U+t
o] Y k2R 1029 R fgo] HAFHAHIH 3.17)
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