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Abstract. Petroleum and gas are important strategic resources, among which natural gas as a clean energy resource
has always been and still will be the most important energy resource in the foreseeable future, even after cutting
global carbon emissions and China peaking carbon emissions. Diversification of energy import channels has been
one of the effective measures to alleviate the energy shortage in China. The Arctic region is rich in oil and gas
resources and is dominated by natural gas. The vast majority of oil and gas resources found in the Arctic are in
Russia, but now more than 80 percent of the Russian natural gas production is already in their oil and gas fields in
north Arctic Circle. In 2012, China and Russia officially launched a joint project to develop liquefied natural gas,
marking significant progress in China’ s participation in the development and utilzation of Arctic oil and gas
resources, and in fact started the cooperative process to integrate the China-led “ Construction of the Silk Road
Economic Belt” and the later Russia-led “ Construction of Eurasian Economic Union”. The total amount of oil and
gas resources discovered in the Arctic region is 328. 94 billion barrels of oil equivalent, of which oil equivalent
amounts to 60. 54 billion barrels (8.41 billion tons), only accounting for 2. 5% of the world’ s discovered oil
resources; Natural gas amounts to 41.4 trillion cubic meters (268.3 billion barrels, 37.26 billion tons of oil
equivalent) , and accounts for 15. 5 percent of the world’ s discovered natural gas resources. The vast majority of oil
and gas resources discovered in the Arctic region are in Russia, which has a total of 290. 5 billion barrels of oil
equivalent (40. 35 billion tons) , accounting for 88. 3%, of which natural gas amounts to about 39. 47 trillion cubic
meters, about 255. 79 billion barrels (35. 53 billion tons) of oil equivalent, constituting more than 95% of the total

discovered natural gas resources in the Arctic. The Arctic also has considerable undiscovered oil and gas resources,
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accounting for about 15% of the world’ s total undiscovered amount; The undiscovered natural gas, which mainly
distributes in Russia, accounts for 30% of the world’ s total undiscovered amount. In the context of global warming
and crackdown by the US-led Western world, Russia is bound to increase extraction and development of Arctic oil
and gas, especially natural gas, and transport them through the Arctic Shipping Lanes to China and other consumer
countries, in order to secure its natural gas export revenue and fiscal revenue. This paper takes as the basis the
summary of the distribution characteristics of oil and gas resources in the Arctic, oil and gas resources and the
Arctic strategy of Russia, and the traffic capacity of the Northern Sea Route (NSR), and reviews the launch and
development of the liquefied natural gas joint project as well as the international power politics environment.
Moreover, this paper briefly introduces the process of China’ s successful intervention in the Arctic oil and gas
resources project, and puts forward the strategic measures for China to utilize Arctic oil and gas resources.
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Fig. 2 Distribution of undiscovered oil and gas resources in Arctic countries ( data from USGS, 2008)
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Fig.3  Proven plus probable oil and gas reserves, by country

(Chew and Arbouille, 2011)

M SRS R S R A, JE I R
TR T 37 DU R (K4, £2; K

ARAE, 2013), HorpEr 48 RAR SRR 1Y 4 4R P e
R 2 0 L 4 S VA 23 b R P P AP R A, B B
6 S T HE T B 3 S X R P P A R I b A T B R
LMK (KS5),

2 K F W KRG AT A

2.1 HFHHKEERES IR EKEE

M W R ae IR B IR R, R R B R
HEH B BRI R M E R 2 — R R AR
B, HEHRARASMEHATHASE -, AL K
AR LUKk, 446 4k 2 307 72 9 Y 95 Bk S )R T R
TR PR IR 0 -5 Bz 2R i A P P A S
M, Xt BB gom <, mAR Tk —H
SR R T, 2012 4F TS A AR AR Ak
AEBFBIEM 50% L0 (E6), ZFEEIIHS
Bl 2014—2016 4F 9] 6] [ B 117 37 J50 i A 4% 52
X —E s SRR B, R BE AR OR I AIRE 36% A F
1M 2019 4357 7Y 56 AR5 75 28 1 1 e 3k R AT, i#F—
A BEAR T A T I AE U BOBCA B L, 2020 4R
2 307 0 B T A L DT S AR E 28%, KT
1/3, 2021 4F — 7% B2 A% & o 0 e e AT LG 3
12% , {H3H U AR R RE 10%, 5 H 30%, 10
S, AR T IO R IS A R — 2 B A A
K MARAS b e As BT AR 22 ) 3 28 B I B0 1 3
— Ak, GG b, M R AR 1 DLRRI 5
P 32, SRR R X R B b 2% BLIE . 28 B R SR
FUARAL Y 52w, ik 2 3T OF A K 7 s Hom ] 0
BIJ7 L, MRS b DARK S 3, 5% 78 Sl in sk K
Hig, SCAT WO I A SR ug . Rl 2, Jma T
e 1l DX 31 A< 0% R T & R



884 WR /155 http: //journal. geomech. ac. cn 2021

170W______180° 170°E 160°E 150°E

(o)
) 66N

( /d
-
P
: i VA
40°W 30°W 20°W 10°W 0° 10°E 20°E 30°E 40°E
Sl o 3 Sl o 2 o}
WX I A 1 X8R, [ |
CL AT B FF IR I X8,

AK B 5 4 4 5 FX Fa v i 2 e o SV-H7 IhpE e A

AO-Fi 4 BB /R - B 51| ¥ 7. 2 b KV-R i F4E 5 2 i o TP-3 B~ sibr 2 i

AC-HLIK IR PR KD [ i7 i o TR-4:E W% & Hh
BAF-IL R LS—i 35 KUy 2 TU-E & i

AP-JeiR e & 0 LA 44 B2 /R 72 4 VF 4 7405 15 22

BF-EL25 2 Hh LV-FigR-4E M b O VS—4k W74 UG 2k B R AR A

BK I B4 @ MD = O VB-AE
DBP-EAS M A i @ NS—bk i VP-IREER
0 BP-A7 & 5w 0 1L ik i (X O NI-JE3 A& B WB-74 EAS 3 #g K 43 %
DEP HEMEF R A PN-RT i H 5 BT WG- #5222
OEB-R B # PT-Ri# B4 B wWS-Tu s HA L (dhghicscLldk)

EI-FRBHIAHE SC-M # Rl A A B YK -8 S£- M4 38 i 72 3

B 24 pH b B SP-H R R Bl AR &

B4 bR X 3l A & 22 B (Chew and Arbouille, 2011)
Fig. 4 Location of giant hydrocarbon discoveries north of 66°N ( Chew and Arbouill, 2011)
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SEELAAEE AL, 2013 AR IR, HEEEFE R Y £
WS 5AU AR AL i 8 0 Rk PEE AT, LRI,
AT AR E AT DL K K 4 e [ I s 1 B 5k R
YN 1B A 2 BB R ]

3 THREmAeERE, ARARE

3.1 &R

2012 4 & Ak A VB I & JE T B 2R KBRS 30
HAR A, X — A% W Kk, 3 50 B st 4T 4
PG, W AR K BE B TR AT 8 R A AR
W E AR, ZEICHX L H bR R B 4 IR R A
B AR A T B 3¢ [ AE
JAE BB (EIA, 2008, 2011, 2012, 2013,
2015, 2016, 2017) . P Wi A WA KKK £
FAEE R0 R, KA RS O,
2 1T 1 A I R R BRSO AR PR TR R s b AT,
N o= 1 e R D A
P & v, Shm, EohA T, P
SR BB Hbx, J0Ak A8 S8 4T 2 0
H a5 1k, I HL 78 v 30 00 oK ok & A W2 A
Mz HERS B NINE TR (R E T E K
REVR OIS 2030) H (R T CEBR SCfE HLIRAL )
2009) A HEEAE

2012 4F 193 A 7 B, B K far 2% 58 A0 )
H AT E PeterVoser JoE Bt “ R Hmm”
MAREME, k. LAY T IE H B 5R KR
SMGEERANRW LR (Voser, 2012) , X7 fir
MAAEERR TR, WAERRIERMITAER

FEREA, FEIUAEIFEAN R T HEX
SR & R K 2009 4F IS S5 [ B4 BUIC ik
B RS — KRR AT E (BP, 2010) .
2N R S NG U B < S Y (SR L N SN RPN
A, T EARAR TR 1R AR R, 2008 AF i B Y 4k
WA AR 32 T 4E e 2 — W5 H i T & A 2R
M EERRIT MR R, GIEFZ —
W E F A A FGR TR PR i E
ey AT H R E R, W A K
Bk, WA, BHS AT BEAAE, dU IR B
B AT H AR E A R FBURIE 2 % &

IR i R AR KT S TERRYN (BP, 2008,
2009, 2010, 2011, 2012, 2013) ., fH & K ¥ M Bt
B VTR 2 07 T, IE A D
B R AR S (BP, 2008, 2009, 2010, 2011,
2012, 2013; European Commission, 2011), FE 2012
AR AR Y AL R 2B R b R R BT 4
W W IE B e L BRI KRR di s, T —1&E
EligfEhE, B8 (2013) #HHREET A
U 5 IR KRS A AR TT A i ply AR g i, B
rh A 5 AR B IR A AE R A R
JERARAGAEI R, WAL, I 38 & AR b i il 32 [l
BN, Alfs 3t WU M4 78 OBy St 6] 5%
K, P WA DR WAk R SRR H E X
ISR
3.2 tRITESREURAKSEEDR

JEHT B R RAR A AETH —B{EK, 5
Tl U R B PRI X, I R Ak B 2 AR R A )
FE] AU W5 9 T 4k B B 5 0 v ) v [ G s I A
B R B Y, R 2 W AE 2014 4E JF b 52 2 76 7
o (HIZ T E TR A E BURM SR T, 2013 429
sl S o P28 5 A W) 2 U E R LNG 2 H
20% BEAREML , 2014 4F 1 F 14 H5EM3SHE], 2014 4F
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5 H 20 H, X% % 300 Jilli/4F LNG 45 0p i,
T I AR A E T 100 U7 ME/AE ) LNG I S P 1L,
2016 4F 4 H, HvE 22 B 3 4 58 BN I B 28 58 A B IR
DIRWAL RIRZIH 9. 9% WY BEGI Y, A M %30 H
EIURBEA (MEEEK, 2017) .,

ZIH = 42 T 2017—2018 45 1 ]
Be=, 2017 4512 H 8 H, W R LNG 3 H 4 — 4
AL Tk R TP SLTE 2018
AL 12 A, Wit T —4E, A, #
JEiHR 2 4, W5 R LNG B i v o DU 4k 2k R Ak
PR TE 2021 SR4E IR, PR 100 T3 I/ 4F

M2 40 3 B R Ak R SR AT H Ml A b A A FE
A, SO FE &R AL K SRR T il T M
Ko R T R RAR RN A ], 30 H £ 4L
M TH TRE SR AT He b A 7= T8, a8 ny il B 4
R 22 B0 R A2 B T I A [ T Y R S
BRW S R Y, ERAHIE T, PEA 7R
FIRH T W SR I H 85% B ik T AR, b
MEM 257 ZBicHmM (LNG FEENH) 1
i, AT ERRENSE T 2 45 ARCT vK B Bz B s
1 4% ARCT UKLEEAT IS My, 7 2R b A Bk
T 45FMING BRMITH, &F 9 %P HE
Ak By R I H R T 48 R AR L R bE A
JEAEHL, . WA SFE RS MR, T E AL
il 3 2\ A 7 A A Hb B L AE S S R SR AT T AR, AT
PIui, dEBEA o [ s R A R AR R
TG0 5T ) 4 ) AR T A ) AR

E-E—f “Hot” SR HEiPL, 2016 4 2
A 11 HAE 5 R B 22 58 i, BN L R 2 AR
BLIE 78 i 1 A Al il v, REREAE R T 55 CIRIE A 12
UL PSR IREE N TAE, “HOo6” SRS HL AL
K 7000 K, 24 % E L Z AWMk, &3
AN H MRS Jy, 2T REA S BT A E AL AL b
TR e, XR P EE A LUAAEETT 55 CHER
PRV Al HL B B, T8 T I BRb R 28 W,

W Wi 5B LNG ) [ bRt 8 8, U 5
AW E LNG 25 k% S migiz ks, ol
B, R b EEE | PANE FE T g E
T 14 FB0 UK GO AGSB a0 R TR IR 555 T
R TR NG &7 M W 3= | R o [ S
©25WE/REH, ®EAA, A8 30 KT
T4l 2 53 BRI E ok i AR S5 45 R

2018 47 1 19 H, 2k AU SR (955 — i

LNG 38 i J6 Al i 18 3 35 v VLI A AR LNG $i0a ,
Pt 23 K 2018 4E 37 2 /R W0 H ] 5 85 B LNG92
Jimg, 2019 4E #4216 W, KK, kAWK
) LNG ¥4 32 ik ) 400 J3 Wi/ 4F

FEXU W KA A VESERN L, 2019 4F 6 H v [ 13
A TR0 S0 S R P BT P28 e 8 W) 258 T 451K
Tgdt ik LNG-2 3 H 109% BAL P P, Jbi LNG-2 T
AT W B R -1 R IX, 558 LNG 5 H
A%, %I 5 3 4% 660 T3 L/ AE B IRAL K AR S A
FEULE, AP D 1980 JT /A (R, 2020)

b SRV AR R ARSI E Y BB S it B AR T A
YERI, ke du il i BB VR & 1E B T e i A 5
/K LNG 3 H | Jb#%-2LNG T H 4 — A~ A4~5 H
UK 22 9 2 8% bR B ER, IF S b i B
R A E, X AR A Al R U 2 %
3.3 EkBRTESRABAUXRASEERENE T

LA R KRS A VETH 1 8y 2 M g
BAEFEHNREERERZ —, 2P ES 500 mA
GEUE A 0 R Ty, % E AR 2 R R
A A5 R R R R R BT A, I
CEIPVG R Qi DN N e 3= 1 7NN - |
KA L B AR . A 3 Ay 1 209 B R 9% U A8
1t 2 30 AEILAC I A TR N 9 — Al AT,k DUE
BRI T R 0 0l it B B AR, 45 SR 02 2Bk R A ]
KA RN W (BP, 2008—2020) . HHi 4>
BR A A b R I AT R A AT (R 2R 2 4 N 70 AE T Y
10 4EfE 4 (BP, 1951) AR EAEL L (23
8, 2019), H 2 A MK AT 60 5O A A
U, EBRTE S Bk 3k 0 FNRR RN T R R R B S R
AT R AN 2 B R W . BAR R AR SAE M
WREVR R B K, HREPRMBUA S AR
AR L], PR 5 ML IF A, R W T kb %
BERHWRZH, BARERCRE, THEZS 50K
B SRV K R AR AT H R 7 e FER A AT TR
HEO R A FAR /N, H B A 4 Bk R Y BE VR T 3 4%
Jay Be 4% G e At 4 R R M IR R A T T R
5 8R FLAT A5 8 B B A BN 5L

BB EERMEE, AR EN .
IR I b AR R R L BR b R 2 T
TEHE—RINEE, 2R T M2 Wil T 57 0
AR Y T AR T R . 2020 AR AR 2 0T BUR I
WERHT R (% T 2035 4F mir g U8 A ms ) & H R 2
BFE PR SO A AR OBU Ty B B R 8 T A |



5 1

e T P N k24 e o s 5 3T W g 889

8 DR EL AR P DL B R 1) Ml 2% BOIR R RE T R RO
D7 TERE IR AE SN TT 46 T ) 2 IRA B A1

Hh A olk AL R A A [ B EOIR R SR AR
R, FPRARS r J0 Bl % I BB R
AREL B ANk, MRS5S EE MR, WA

4 B

Z

(1) FERIEHOE Dok WAk RAR A VE H (1
B B e o E 25 A I S5 R R R
B, el A A AR R s R R
P TRE L, AR E RN K LR, X
I [ B R 5 R R S PR A 4R

(2) BHRHBCEE, TEZS 5005 /R
FRARATH 177 i FUECEE A 3 5T IRE A LR AR
AN, ARG T AR VR A VR B R O A S, (IR
%W 2035 AFERTREVR RIS ) (2020) A H R XU A ok
i — 2 IF AU I AR IR, T 2 P AR AE BE VR A 4
(4 T A AR AR AL T AT A TSR AL G AR ZS ]

References

Arctis Knowledge Hub, 2014. History of arctic marine transport [ EB/
OL]. [2021-05-11]. http: //www. arctis-search. com/History + of
+Arctic+Maritime+Transport&structure = Transportation+Research.

BP, 1951, 2008, 2009, 2010, 2011, 2012, 2013, 2014, 2015,
2016, 2017, 2018, 2019, 2020. Statistical review of world energy
[EB/OL ]. [ 2021-05-11]. https: //www. bp. com/en/global/
corporate/ energy-economics/ statistical-review-of-world-energy. html.

CCTV News Channel, 2017. [EB/OL]. [2021-04-20]. https: //tv.
cctv. com/live/cctvl3. (in Chinese)

CHEW K J, ARBOUILLE D, 2011. Hydrocarbon finds in the Arctic
basins: discovery history, discovered resources and petroleum systems
[J]. Geological Society, London, Memoirs, 35 (1) 131-144.

EIA (Energy Information Administration), 2008, 2011, 2012, 2013,
2015, 2016, 2017. EIA estimates based on International trade data,
Eurostat and Russian export statistics and partner country import
statistics, Global Trade Tracker ( subscription) [Z].

European Commission, 2011. Communication from the commission to the
European Parliament, the council, the European economic and social
committee and the committee of the regions [ R]. Energy Roadmap
2050, COM (2011) 885/2: 1-20.

Gao T M, 2019. How does Russia view the “Silk Road on Ice” ?:
Zhihu. [2021-05-11]. https: //zhuanlan. zhihu. com/p/60569122.
(in Chinese)

JIN Z J, 2019. “Scientific and technological innovation determines the

”» "

trend of energy industry in the future”. 2019 influence summit-

foreseeing the future" co sponsored by China Daily and NeteaseNews

FHEE (RRERSE) #RIREE (0SID):
T EL4 T AR TR, AT AT REDT B
V41 28 T 2 SCEE S VIR

[EB/OL]. [2021-05-11]. http: //cn. chinadaily. com. cn/a/
201901/05/WS5¢3081b9a3100a343d62228.  html? ivk _ sa =
1023197a. (in Chinese)

LINDHOLT L, GLOMSR@DS, 2012. The Arctic: no big bonanza for the
global petroleum industry [ J ].
1465-1474.

LIUJ M, ZHAO Y, YINJ Y, et al. , 2017. Arctic geology and oil and
gas resources | M |. Beijing: Geological Publishing House: 1-336.
(in Chinese)

Northern Sea Route Information Office, Transits, 2011, 2012, 2013,
2014, 2015 [ EB/OL]. [2021-03-15]. https: //arctic-lio. com/

category/data_ reports.

Energy Economics, 34 (5):

Observer Network, 2017. Super project: China-Russia Arctic natural gas
project put into operation, Putin ship in person [ EB/OL]. [2021-
03-15]. https: //www. guancha. cn/global-news/2017_12_09 _
438476_s. shtml. (in Chinese)

PEASE V, DRACHEVS, STEPHENSON R, et al., 2014. Arctic
lithosphere ; a review [J]. Tectonophysics, 628 1-25.

Russia ( Interfax), 2009. Russia’s energy development strategy 2030
[EB/OL]. [2021-05-11]. http: //www. interfax. ru. (in Chinese)

USGS, 2008. Circum-arctic resource appraisal:
undiscovered oil and gas north of the Arctic circle [ R]. USGS Fact
Sheet 2008-3049.

VOSER P, 2012. The natural gas revolution: a secure, abundant force
for good [ C] //Proceedings of the 31st annual CERAWeek executive

conference. Houston, Texas, USA . 3-4.

estimates  of

WANG H Y, 2020. Sino-Russian cooperation in arctic oil and gas
(internal report) [ R]. Beijing: Institute of Geomechanics, Chinese
Academy of Geological Sciences. (in Chinese)

ZHAO Y, 2013. Russia’s Arctic oil and gas development in the new
situation [ R]. Internal report of Research Institute of Petroleum
Exploration and Development. Beijing: Institute of Geomechanics,
Chinese Academy of Geological Sciences. (in Chinese)

ZHU W L, WANG Z X, WU P K, et al. , 2013. Petroliferous basins
around the Arctic [ M ].
Chinese )

Bff i 32 5 & STk

mRW, 2019 RBPHAMTER K L2RWZH 7. - KK
iR, JIF [EB/OL]. [2021-05-11]. https: //zhuanlan. zhihu. com/
/60569122,

R bR SCfE A TR ), 2009, ik 2 3 RE DR 4 R B g 2030
[EB/OL]. [2021-05-11]. http: //www. interfax. ru.

WMELH M, 2017, BHRTA . PRACH R B 878 ot Q3%
My [EB/OL]. [2021-03-15]. https: //www. guancha. cn/global-
news/2017_12_09_438476. shtml.

&8, 2019, REBEATIL AR, HORBELEEHE [EB/OL]. [2021-
05-11]. http: //cn. chinadaily. com. ¢n/a/2019-01-05.

XEE R, B, BRORAR, 4, 2017, b MRS AR EIR (M), db
. ML R AL . 1-336.

TG, 2020 PRACHR M S EME [R]. dbat. o FE b R
e b J3t ) 2 5 5% BT

SR AR, 2017, 2T T AR W S S A AT SR (27
OL]. [2021-04-20]. https: //tv. cctv. com/live/cetvl3.

B, 2013, FOEH TP AL < F & [R]. dbmt. hEA
R TT & WF 5B

R, EdR, R, 4, 2013, IR IX AR A [M].
dest: Bhad it . 1-312.

Beijing: Science Press: 1-312. (in




