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Abstract

Energy security is an important component of the overall national security concept. Based on
strategic considerations, while strengthening the security of maritime energy channel, China has
also made great efforts to plan and build onshore energy channel. The western region is a major
national priority. On the basis of risk measurement expressions, this paper selects safety risk in-
dexes from micro and macro perspectives and conducts systematic evaluation based on AHP-PCA
weighted model. The results show that the safety risk probability of China-Kazakhstan crude oil
pipeline is the lowest while that of China-Pakistan Iran pipeline is the highest. Taking the energy
design throughput as loss, it can be concluded that section A/B/C of the China-Central Asia natural
gas pipeline has the highest safety risk, while the China-Pakistan-Iran crude oil pipeline has the
lowest safety risk. The author suggests to improve the national energy database construction,
strengthen the systematic assessment of the risk probability of countries along the route, and cal-
culate the risk that the country can bear, so as to plan the design throughput of each route.
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T ER ARV FERE, A A RIR S SMRAF LB, 70 AAE T0%F0 40% /e A o AEBCK N 1]
W, B REVREE O™ SO EIEIE, 20t N AR g ) P E A, b R B EE D ) 80%
PAE, 30) o [ A BRI 22 44 i B RV E AR . AR G Ll , ff BIEIEAE AR EE B A, @A EE 5 D,
A VR Ry (R O TE X SR BRIBOE IS E A EORTE E, BTBONBOR, BRI R R . AN,
“lr R B UUIE NI b REVREE AR GG T AR, U HIS BulRgiit, AR BT X
BRA, AR AR AR R 55%, RARUMER S A EE R 74%, INsRE K IAREIHT 5 5 &
ERF G & E M. B, TR NEE MEAEH] . GEIRELN 2 e bt MG A St & EE L HAME, Wi
bli b REVRIETE A DR 2, MADISEAT. a0, ECEAE AL, PR AL = Aot
ffi L RESHEIE A% SR, IR H, MHWERGLERE, PEERTS R R R T

JT Je i - g 0300 3 2 4 RS DA PT AR ) i 3 AN BRI 3L I8 8 AR SR N - SRR AR B R SR S8
HATRGR ISR o (R 2 4RbRIEI L, Kiriyama (2014) NHBFREGE . 2257 A CECR AN AR DY 77 T 6f
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“t R B DU AR L REVRIE A 22 4 KU AR T AT

RETR 22 AT VRN [1]. Geng (2014)7E DY/ NERE A g 7 N aARPEAS T E EIR 2 4x[2]. BREEIE(2008)F4 H
IF1) P8 O ] R O e AL R ) R ) A 25 i, JF BRI R PR L 0 95 A 25 AR 0t 5 AR 8 0o i i 22
AIE AR [3]. ZEHL(2007) A ATy ) b B R RRIE AR 1 SRR T, B G BUG . BRI
VNI 2 A IR [4] . R B AVRIZE 252019 1L 43 M 1 3k i G i Hdls . VR 9hAs i Tl 22 4
TR JETH RS FRAR[S]o B BURI TR EE (2019) A A IONLE B XU AN I G BLA B B 2 (8] 22 5 HL 32 [l PR
R 25 5 W) ) B RT3 308 XUB VP A, AR TR S EAUE AL BUA AR AR N B XU PR A
RAR[6]. W BAAERIR I 2R(2016) A EE 1 Fili b3 @38 1 M B0A R 22 A 3R BE[ 7). At TEVPAS 7 VR IR L
by UMHRZE . 2R HTIER . BRI A T . B S TR o B S A T R A [8]-[13]. 2B
N MO AN 7 AR A 3 [R] 2% RE it 1 e JR0E 08 22 4 AR KRR, R, B i i deintk 2 A 2 ok
bt AT E IR AT —TOE k. Ak, Z IR HHELEFR AR 2 15 50 R A LUK 3 048 A
(B BT A T, X5 B AR BT EO R LA AT o R, 2B I 1 B R A 4 T T
AT AR B
2. FEERpE L akiRBERR
2, I E R RRREE CYE R R, K DR MO TS E R, TR A RAVRETE R E,

PR, ABRIBHONERG ARG, K, R LREIEE P R EE R, BB, DR,
RPN S SR A BRE B AR, HigfmAms T EERes, — BRI aER. Wik, 5%t
W FE IR b RRIR S TE N 3 B R AR .
2.1. FRRFEHEE

PRI R B T A O v I P R B 5T, b TR ER R E SRk 2.2 A BB A L RS,
EAK 2798 AH, B 610/813 2K, Witk 6.3 ki, WitHikae 1o 2000 F/4E, Hrr,
B[ 5 5 —Fal bz L BT 2006 4F 7 H 20 HERAFDIZAT: BURR 57— 85 95 Be T 2009 4F 7 H @k r=, &iE
SR TE . Ak 2019 4 3 AJK, G TE R E S E 1

2.2. FE - P RARSEIE A/B/C &

A\ By C =ZAJEK B P S B i) KRR A R R E R KSR SR L 5 2403 o 030 [5] 5
RAE], GG TR AR AT R A 2R 2 W R 5 2% ) S T H I 8, 48 15 24 i1 o B HE Hp RN NG 1 T i R
MBTRL N E o o 2 AN 188 AH, D225 s HBE N K 530 A HL, MEEE s TH N
1 1300 A 8. A/B Boral T 2009 A 2010 FEFREREMIZE, Wit FEREL 300 123277k, KA X70
W, TRER 1067 2K, Witk 9.8 Jkihiif. 2014 £, C LLIERisqT, XA H At 5 E7E %%
e ) X80 M E TENAM, WITHFREIA 250 14372 77K. B, A/B/C =Z&&1HEREIL 550 143777°K,
HAZ =8B IFAT IO, B0 e S TE . 528 ) e W RA E o e, SR AT,

23. PERRSEE. FHEE

A RIRTETHAT B P aiih = TE T 2010 4F 6 JIEJTE, & el T b7 S5, 240
TS 2rERE G, WIS, TRl TE A e Bocik 771 A B, E B e L ek
1631 A H, FEBIZR EH PRI A o A 4R SR VS T kS 5 7 - 4 ) LRV, i) B 793
NE, ENEAESK 1727 A8, U0 e S R AT R AR R 2200 FTIEAT 120 445075
Ko 2013 £ 9 H, HURAEERLTNE. 2015 F 1 H, 4ilEahEiE e 5.
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2.4. EEPAPARIERIEE

HE - I RARSEIE D & FE 2021 SFEEK, LR AB/IC BOR AR, B R 1 25 5] o e |
B e RIS R T, e N R E R, I ALK 1000 A, A EE S N A E KA
410 2B, S5 220 A, FHRFHFHHEIEL 210 A B WiHER A EIL 300 1400 K.

PEAh, AR 2R S A T R B R R
3. RLTEIERFENS AHP-PCA MAUERE
3.1. ZETFEIBEFRER

[ Py Ah 5 T KU 1) 58 U2 (AR BE, Fell R A1 Hartford D (1997)82 T “ KUK = ik x #Z” %
BB R ZINAT[14], E#HEIZRIERMER_ EIT RGP, BB RS RN SR, H
Xof it b RV G TE MBS ME 2R HEAT P4, 5 SR 22 4 KUK

W, SR EEE R, (H R, KRR, RN, Bk, A3
W LA 22 4 BV RE FE 1R e I T 422 B e UM R (0 R/ e T, VA i A YR 18 2 4 U P2 FE R i b 3
MBSO R 28 FH WL R R AT IR . — M, VRIS S R IO R B ds L ML B7 . BRSSERIE B 10 )5 T,
FRESIPREOL T, RAAM. RAKEMAREIR, X TRESMNELM T E R m, XEAEE
B R EAR, FEMNIRIT TR . FR, B AU EE A ISR, R HE T M
BUAHE . 2T PREURI 4L 2 BT A5 25 ML 28 AP BUXUB FE A5 o

SESEAE BT, FEETFREMBN, RIBHEICHE TN Bl nT 5P mT 30 55 5 ),
AR RN LRI IETE 2 P Ta ARk R (3L 24 TI=204RR). TERLE 1.

Table 1. Safety risk assessment index system for onshore energy channel

= 1. ERERIEE R 2 KT IEIRIE R

SN T RARbR v/ S

%~ RZHF KBTI

N2EVTN ‘ o )
% ] 7 A0 7 % 5 KGR P RB R TR
. B AR HE G TQREJR BT R)
Pt 1 A2
WX A YRGS B(W.B)
HSRIFEE A3 HT ¢ FE Z1 B (GSHAP)

ANFEET T R (WGD)
ZEAETL 1S 51 R4 ¥ (WD)
BU= & (CRG)

BURT BV TZ (ICRG)
BULBIE K F (E B R )
AP RAEH(ICRG)

FHZ IR B GDP i H(WEO/CEIC)
GDP Ti4F3 3 ZE(WDI)
JE K (WEO)
AT B2 R 5T (WDI, UNCTAD)

ZEEH A4

HUA 5L Bl

LR B SFEE(FS. CEIC)

A4 %5/GDP (WEO. WDI)
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4Ms/GDP (QEDS. WDI)
AMst /AN A% % (WDI. QEDS)

LR L B2
BT A B 57~ L #(WDI)
FEMIZIR B 7 5 KI5 % (WD, IMF)
W B R AR E(BTT)
#2358 B3 Rt SR HREL(GTT)
2% 4 (UNODC)

3.2. AHP-PCA m#iE#R

3.2.1. HEBEERERREEMZE, EHEEENBHTE

TEIET RO HEM LR 73T o TR HTIFE — PR R 2% JZ IR G VTAS B A 8Ok, B
P 5E AR B L R I E AW AT AR [15], 22 A0 00 HUARE R & B, B Ja MR - 4R b i A BUE AR
ANBHEBATERE VR . B 0 M FIREAE Oy 0k, 2 2N R i AR, 9T el LGB, R 24
JR IR TR bR A DB LA SR G TRIR I —FIINE[16]. BT R I7 B R, BRAMN (& 2% 51 AP 3%,
ORI A APV i i B SR BRINT

1) M FIMTAERE B0 LRI T &, MR R IR S A K R Z AN AERE B =(b,)

by Ko HE 1 5 j AR B2

2) JEUCHHEFE . ARIE AW R T A RIS b R IR R R R LR, RO AR B, i
S AL BW = 2 WV HPRFIEAR SHFAE IR, 53U A A B IVERORRFAEAR, W R BT Ay BVRFAE RIS, W
(K375 w, BIRAH L DA 3R S HE 7 OB . T i P AL S8 R R A — B

3) FRUCRAET K-Stk . A FE— R R R AR, R DO w, o TR
SEHEF — Bk EAR CL IR HO S HE P RENL — B EEAR R JE S 2 — BRI SR falkiEid, A
i R L SR A5 FE AR B

i R, AR WA A — SR SR I, WRIR R, AR SR TS T B = R b,
WEAERF B R WA R . TR, BH RSN ER D %5 0 AT A8, 1 JEE 2R — i (1 R 5L
VENZERE . BEPERNT:

1) SREREAL FEE AR AR S R BOERE R, FFXS HiE AT KMO K Al Bartlett BREAG5;

2) REAFEME Av Aveees A, KOBLET p AMbRAERFIE ) &

3) MRIRHIEE A, BRNHERE, 45677 22 Rt ST E M A, A RHER E 1 4

4) BB ERI> REL

3.2.2. BT MAURE T HBE EEiRiEE X8

T REIR IR IE AR IR 2 E X B N K A B INBCR AL, 15 2Rk - REJFIEIE 2 2 R BEHER . g SR
N A M 5% o 0 1 B G PR BT AR 5 A B AR S AR A, DRLR IR 15 T - AR R AR S IE A/B/C
BRI 28 75 T T AE L K% 2% 500 T By HEUR S 5 T M ML R K B X I ] AR 1 B P AT AR AT . R -
HE R AR SIS D 26055 EE 2 2600 5 i3 . #4555 SO R RN 5 /R 5 i, R gk S E S R AT B,
BRI A AR B, ) o S R A R B

3.2.3. HHEBE EEEFEBEREXE
WEFERIT SRR RIR, T K = ik x X7 KA HoRE M L REJREIE %
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4. Bl L RERIEIER £ MK SSEFE

4.1. BIERIRER IR
4.1.1. BiBKERE

MRS BT PR L REVRIEIE 22 4 KU PP A% JB #%, A WBL WDIL ICRG % 2 M dfe i SR AU 25

2K 2013~2019 “E 1 Ll brxd Mg . 35 20 F b Bl W4 2 oo

Table 2. Some index data of countries along the belt and Road

= 2. BEERBSIEREE

ARER A
I o ZEARSZH  ZERO BESUL
HKF TRE (ST
2013 6.000 0.100 ... 2.840 0.700
2014 6.000 0.100 ... 2.370 2.000
2015 6.000 0.100 ... 1.881 1.740
AT e 2016 6.000 0.0s0 ... 0.934 1.550
2017 6.000 0.0s0 ... 2.950 1.550
2018 6.000 0.0s0 ... 2.228 1.550
2019 6.000 0.0s0 ... 1.566 1.550
2013 4.000 0.0s0 ... 0.270 3.200
BRI e e,
2019 5.000 0.0s0 ... 0.019 1.550
2013 3.000 0.000 ... 9.140 7.800
BN e,
2019 3.000 0.000 ... 7.889 4.410
2013 4.000 0500 . 5.000 4.800
2014 4.000 0500 . 4.900 2.000
2015 4.000 0500 . 4.222 1.740
7 E 2016 4.000 0500 .. 3.946 1.550
2017 4.000 0500 .. 3.714 1.550
2018 4.000 0500 .. 4.399 1.550
2019 4.000 0500 .. 4.717 1.550
4.12. BIBALIE

H S RS RS, PP A 1 A BEAT I ) AT S 9B b, AR E PR T ge—, Bl By, 24 i
EREE, SRR, (T SCPR B AR X HLRR S AR IR AR B AT VA LA B, min x, J9FRFR

f/ME,  max x, NIRFRRCKE . A1 IE AR R 2 30D REAT Ab 2,

X, —min x,

" maxx, —minx,
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max x; — X,

Vi = 2

" maxx, —minx,
4.2. SCIEPHE

4.2.1. VEHEEFE
¥ B3R AHP-PCA JIAURETY X 48 b5 B0dE e T SEUE AL . BRI R RIS LR EN, BEMWE
WA FEMZIR By BUAIREL Bl fidt23055 B3 & 2 K W BB a1 R -

1

1 -
3
5

W | —
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L3 3

— W= =
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—_—
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W | —
L
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1

1
3 ’ B3:

W | —

Bl= )

1 3 1

()]

3
1
3

353

12 MATLAB R2018b X b3 Wi FR kAT 12 HOA —BUMEA S0 . 15 51 41-44 BLE 9 0.0553, 0.5650,
0.2622, 0.1175; B1-B3 F{FE N 0.4286, 0.1429, 0.4286; Bl FJZ&IEFrAE N 0.1998, 0.0781, 0.1998,
0.5222; B3 TJZ4EMILE A 0.2583, 0.6370, 0.1047.

LR B2 R R 1B F R AT AT R, 18 F SPSS 24 SERLL Fi2 8. T E R REUE
FEdn 3 M2 4 Fiow.

MFEES AT R AT LR, S50 B2 F&ATHAR RBUS A A E sy, AR 72.2%. [FIET,
W—F R REANIE, RIRRE G R, EXFENT, 7O T 58— 3 s RECHEATIF
fEOATREE, 2015), VENECES iR

Table 3. Total variance interpretation

=3 BEERRE

. CIL R ORI Jie e B~ 7 A

Sl TTEAN EH % it TTEAN FH %
1 2.479 24.794 24.794 2.085 20.846 20.846
2 2.069 20.685 45.48 2.049 20.491 41.337
3 1.604 16.041 61.521 1.743 17.427 58.764
4 1.068 10.677 72.197 1.343 13.433 72.197
5 0.954 9.54 81.737
6 0.633 6.33 88.067
7 0.472 4.719 92.786
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Table 4. Component score coefficient matrix

= 4. B0 REIER

D%

1 2 3 4
GDP & (1123:71) 0.177 -0.356 0.002 0.138
GDP TiFah R 5L 0.316 0.114 -0.321 -0.216
B K 0.391 0.078 0.115 -0.122
R 5 T 0.135 0.049 0.559 -0.027
TEARWEBNFEE 0.163 -0.126 -0.08 0.693
A HLA5155/GDP 0.341 -0.023 0.034 0.112
4Mst/GDP 0.178 -0.013 -0.415 0.077
HMBANI it % 0.443 0.157 -0.017 0.074
BRATMAS R 857~ L 0.106 0.414 0.033 -0.18
AT A R 857~ L 0.105 0.379 0.083 0.112

i FRBUE T, #HTIHE . 193] 24 TI=ZH8 AR BUE N 0.0066, 0.0155, 0.1582, 0.0678, 0.0470,
0.0235, 0.0514, 0.0201, 0.0514, 0.1343, 0.0064, 0.0115, 0.0142, 0.0049, 0.0059, 0.0124, 0.0065,
0.0161, 0.0039, 0.0038, 0.664, 0.1638, 0.0269.
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Figure 1. Risk probability graph of countries along the route
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Figure 2. Risk probability diagram of onshore energy channel
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Figure 3. Onshore energy channel risk Map
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4.2.2. FHELEIR

eV T8 7 2 [ oK X R 28 4k 52 N PR, MY s a5 24000 T A R b A B T = [ I,
C I S IR 20 fr s, o S O AN S /R WA TR A . TR BR M H 32 BUR T T R R R
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