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Abstract

Based on the background that the aquatic product aquaculture industry in Xinjiang actively seeks
to develop with the mainstream e-commerce platform, in view of the remote geographical location
of Xinjiang and the imperfection of the cold chain logistics system, the topography and average tem-
perature of 14 aquatic product production areas in Xinjiang were investigated. The weight of the
local freight rate is estimated by quantitative evaluation of three cost indicators: topography, day-
time air temperature and nighttime air temperature. Combined with the production data of aquatic
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products in Xinjiang, the multi-center method and the precise center of gravity method are used to
model the location. Through multiple iterations, it is determined that the two logistics nodes with
the lowest transportation cost of internal cold chain logistics in Xinjiang are Changji Hui Autono-
mous Prefecture and Aksu region.
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SR S IR AR A 7 B AR, B ATIEARR S ERAE RIS &1F. 2023 £ 5URMR
5B & ARFE R X G i X) R B a1 . SR, FrsEiiF s A R A m b 22 & B A F i
0 PR T P R IR 55 A R 2 ) A DS TR REE AL A ¥ 2 WA L BT 28 “ O 8 o RSB AR MISS 3R, O
B A/KP dh RN BT B, KA E .

WSEAL T WORKE N, B, (HIER “UWEERG IR 7 B, BIE R FEIE SR AR
W8, RRIDSEIL T W IR BTN IRIA T =0 B3R IR L R L IR AR, SO R IRAE
TP TEUR VRN S8 At St POAARE 6 f . BREE R f RO 855 22 Rk ™ o X e R A5
o FOFTER AR M PP AR HE R SRPA R o BT AR W IR A A S T R R R, IR
TFEMN B i, FFAEE NSNS 2 BIRG0 . BN, HrSEA =0 CZ D BRI . Dok AR
P

HrSE AL (R IZE ,  AEEDRE I R BT R s e B [ A AR, U I R e VDU A B . BTEE
P Sy 1 et b T AR 5 K 8 AT BUIX,  THIRUA S 166.49 J5-F 75Tk, (EWiiatfn b, i i ZEHk R
WL AR RIS A A e R, BRI B T EAREE S LIRS K AR A A R G, A7
TEREFERT S B A R S5 [1] . FRIEVR 2277 v B W B AE X 78 5 5 808 7 S A BE VIR A B = AN R
[2], AEMIIGEIEE = Bkbk. HATHET BLEW S, AU A S SIS T O Is e BEAT AT, R T
WHETT 5, PSSRt nl, B ERRE ISR AT, 580K sehfg > ks 4 .

2. PR RIENHRB SR L RIIR

VIR RO hE R BB A B P ) — A SRRSO AR, e R B B R LR A B A R
SRR BeIEH G T ECHA IR B . AESERRERAE R, WTRIE LR B S B R A IR B SR A A
B, g PR BT VBRI BRI BeAh, U 2R G (GIS) H A S it BOR A T4l
Bhkht vk, CLIRALERG A s 70 A AT AL SO -

2.1 YIRT REUHRA R RIIR

— U A Y TE IR A RO SRR L B R . 2 F R L XU T
PR RGERIEARR . BEENER AT . EANMSEBTRI A AHP i BRI A R, MZHEEIN S
GIS #i4hity, UM VR T AR IEL R NRL . ek Rl L, 7 J93dE S ik i) REURT 25 0
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FEHE A, S KA G R AT G, BT SR AR S I N B R IE B, I AT R B
AL FIERT SEBIB T BEAT K Al . Zhang [5]55 75 A e ¥4 2% PO [ B FE AL B R IURERS , I NBRHERCE
GiA K (AR I RS (R 520 . Zhang [6]7E A BRI AL 2 L8 1 A2 JE AR S LIk AS < e 7= o o fi
FE R 22 FE M . Liu [7)5 75 R RE b 5| NOREES] J12%, B FE40E S H 7= il i 6 A K PR RV
MEERELLIT LN E RN REIEE, Hoi 7 =FMER: BE. MAREH . Rahmanifar [8]%1
BT M EELEERAE SRR SRR R A, RERAAIRMIE T, HFEERRE™
i T B P RN PC A% BE B 2 [A] oK P . AR REIR[OM 3 T —FhABEMIR 2 2 Lk O SRR MR, Kk
SRR HE ) A 4 2R Weber 10178, SR A & RRE N HdE AT SR

2.2, MRS kR R R E &

RV S AR TG I A 1)@, & A IR RO R A SR AR BELR K EE . R
537 Dijkstra 5925 . THUSE[101E R$EH 1 R A B FE R R A BEYD LT ik i i, T2 551114
TR T ORI 2 G S I AU AR, SRR AR RGR K - U0 EVESRE— . iR
LB & AR Is i oK BRis B . SRR SR [12] 78 0 25 R DS B (0 S AR, TE PR RO B A |
FIH PSO FEXIWR T s AT A, 5ER T H RAUZ RIS, il 9 2 21T sUIE BRI
RO . FHEHESINEEHN M K, i8] Dijkstra FE5 47 S Ak hEBEAT00r, SRR
PAS B AR 7= s i ) A IR BE 7 56 o R A S5 [LAVEF XU I 28 e vt Hh K S B A I L 126 7 s ade b () A%
[ELMRBRYE, 456 Page-rank FIEFITULEEE, Bt T —Fh S REAS G E ORI SR R 1) g
EZ YRR vivk | = 07

23. PRV RGN ARRE

PIRHT REhER — N R HZ T 8. ek, KEHE. =5 MM AN TR R AEHHoR
AR o ISR IR U R b PSRBT S 2 I AT e . SRS IRAR[15] 0N H RTAE I
m gk EARAT 25 RS N E R G i B R et B R B MITE S R IT . BEE WS, mibHE. )
BRI TR RE DR St St (0 5 Je, (LN R I TR AT A R a5, i I 58 B R 3 A
B, RO R RERE RE AR AN, o] S B A B I 7T 5 7). Wang [16]55 M H i 4
FRAEE, SEIAE AL S BEVIIR, WA I LA SR A I E I A . 1B S7 17T )
PEBCIE AR R RE P AR A PR EAR BRI I8 4 A AT PR . fEiENEId R, W 2%
JEARZINE, ARAH. BUG. oM ERKNERS. i, ki gLy mig i . EEgE%
J BEREBR R SE B ALE A S AN . BRSO ARSI SREUE M A4S KCOT . AR
FUBRSFATEE  IRLE AR 2 LR BT s IS B R R EA .

SR, MU bk R SRR SR T et I BOR AN 3 Hr s RN R LR G B e 2 7
HHIRER, PASEILIR R 48 10 m RO AL i 1

3. MK mESENSH

TSR 7K i A R 2 B A A A 2 R A R ER B BRI AT IR TE A X A A KR v
IR I A 2L IEAR 30 7K 7 SR L RS, 37 5 AR 9 T BT SRS I B A PR A =) R ESRIE P AR A, RSk
FUOWER BETTIE 7 BEARbet o (57 Tr SE R P A Ti 10 Al A S i /K i B R e IR B At o BRI A B £
ARSI o BT SRAOBR AN JE B ve BB SRR ORI =S IR TE X . AR TSR 4R K HR X SR o
el BRI 1.
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Table 1. Situation of seafood production in Xinjiang
= 1. HEMCEmmAE R

Hh[X 77 () At
L& AT 5915 87.62, 43.83
s b KT 682 84.89, 45.58
& i 404 89.25, 42.97
e 586 93.51, 42.82
B Bl e E M 20,062 87.31, 44.01
P ALE B 50 VR M 18,354 81.32, 43.92
By X 4506 82.98, 46.75
R 5 2 b X 9957 88.14, 47.84
FREERL S H IR 883 82.07, 44.91
BRSO E AN 6293 86.15, 41.76
R 5, 75 X 21,204 80.27,41.17
SR IR S A E VR M 310 76.17,39.72
WA [X 14,479 75.99, 39.47
1P 3t [X 5276 79.92,37.11

4. MRS ELEFHEKTRYPRED SHITER
4.1. RNOFEE XA EREEE

BRI, B Z BN, AR mAYIR R £ . W AR R
MZA X2 B R M B 2 X T B AR AR K52, 32 2l i eV FE AT IE 54 B % IH 2
IR E B IS AT R T R A IS i AR (1. AR B AR 2R S IS R i SV R RETRE AN o
PLAAE BRI AR R . BRI R 2 R X AT 77 BT IE SR HIZh . i B m 55 isal, X
SRS G I RO BEVRIH ME: 538052 E ARHE 26 1 S A X SE b X FRTE B3 RE L it 2 DA B R 45 —
S8 PRI AL 2 A0 3K L1l DX 328 BT E AR 10 28 2 A PR A 5 B P 38 H ™ i PR 32 i P 7 T R IR REVR L 22
[18]. XA WA, — R RS FEE I R AR, FEAN R TR T OGRS Sh e
EHMRIR, ARSI 2 BEE IR 0 TN, TG A B BC I 7 £ BCIE I AU S
BRI IARA[19]

Bk, S Az PR b, R BRI A B R Z S 3T SR A VR, AN B ARk
T 52 21 3t DX AN PSS L B2 A v 3t DX )38 B R iy, TR P e P ISURI 2 0T 22 4 [X 32 9 A Al — AL
HEAhTt.

FEME, MR E RS TRTEE 14 MBXEE SR X 14 AR ISR 3 X 4738 P R i A it
HTEE A DX i A I L 2.

TSR AT IR B AT LB Lo SR A R IR TN A L X (R T ST 22 P A TR AL (K B2
ZRVEBEAT BTy . 1Pl RN X R s . REE R AR, AR R T A
WX Fb IRy ST SRSV, R s .
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Table 2. Terrain of seafood production in Xinjiang

2. FEEM D M it

e X HE S SR (]~ H )
1 LR W2, i, FEERTE, 4°C~13C
2 R PP BRIV A, MR b . 5C~14°C
a2 I LA AP D N =, SR AR ST b o 11°C~23C
. ML RE, WIGILH, PR, (EA Al 10
4 T HAIX, MO AT A 4C~19T
. . W EIE L. . FESE, Hpm B
5 E & EgEE A M Wl SR 4°C~14C
- o W E 4, SEl. EE. B, Smat, g
6 ARG 1 5 H VR M BT 2 R 4°C~18C
FEAg X HWIEZRE, AFELH. FFE. FRMVE, 3°C~15TC
Ry B 22 Hh (X LRt FoN 3, IR N R 24, 0°C~12C
TR+ 5 B IR M W2, Ofhiiith. FERE. SFEAIA. 4C~7C
10 (L S 5 ﬂ%@%mm‘%ﬁgﬁfﬂWE,ﬂ%%ﬂﬁ% 20°C~33°C
11 ] 5 75 Hi (X 2R, A4S, PR, 6°C~19°C

ML, & 90% L, HiBGEIRR, s
12 AR R A E VAN S, ALY, PR AN S A, 16°C~18°C
MR LR HE 2.
=L, SRR WK R R B
13 A3 X r, DARIETTRID TRV, MEasEE L. & 6°C~17°C
JRL Vb, NS, HRERIZ R H B k.

1 I BIX WAL, P, Rl LSRR, iR 9°C~20C

X5, HERM LR HE %,

S IR R

A X
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Figure 1. Topographic complexity scores of different regions in Xinjiang
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4.2. FIR&MEMBEEITERBNER
SIS B R A AR AR LA 3,

Table 3. Cost indicators affecting freight rates

3. FMEHERN AR

H X Y 5 AR IR (C) H a1 (C)
L& AT 3 4 13
FERL K T 3 5 14
i 2 11 23
e 3 4 19
B B E VA M 3 4 14
ARG 5 H R M 4 4 18
B IX 3 3 15
R ) 2 Hh X 4 0 12
RERL S BRI 3 4 7
R Y SRR 3 20 33
K] e, 7R b X 3 6 19
SR IR R SR E R 5 16 18
WA X 3 6 17
I H X 4 9 20

BNk, FIHRZEARNSS R 3 TR AR EE . X T RCARYE bR, AnvEL b A KON
X; —min(x; ) _ .
= (1<1i<ml< )< 1
T max (x, )—min(x;) (I<isml<j<n) 1)
X FPFR A AL BTV IR X TR TIAC B S I PEIME A g 72 0 2] 1 XA N, IF B TR 48
br, B —NERAE 1 AR ZEE A 0, RIAE PPN I 2500 i 22 (B BOR TR 51 .
W AR HE G AL B IS 12 9 R IR AR AR L7 4.

Table 4. Cost indicators of freight rates after standardized treatment of range changes
4. METUIREXLIERIEZ SRR K ANIER

Hi[X Y E TR IR R (C) H a1 R(C)
LBEARFH 0.33 0.2 0.23
EE0RET ] 0.33 0.25 0.27
i 0 0.55 0.62
W 2 Tl 0.33 0.2 0.46

B B E VR M 0.33 0.2 0.27
ARG 5 H R M 0.67 0.2 0.42
B X 0.33 0.15 0.31

DOI: 10.12677/ecl.2025.142648 1264 1T 5508


https://doi.org/10.12677/ecl.2025.142648

ik

B3 2 Hh X 0.67 0 0.19
FREER S BRI 0.33 0.2 0
IS N BRI 0.33 0.05 1
Rif 5o, 7R b X 0.33 0.3 0.46
SLHBCE IR R SR B R N 1 0.8 0.42
A4 [X 0.33 0.3 0.38
AT X 0.67 0.45 0.5

A IBGERT n ASFRAEA TR bRt 4o~ P s 3L

U(A)=Y o i(i=12-m) @)

j=1

Keft, ©,20,j=120; o MERIORERL, LYo -1
j=1

RO Y R AR MIBGE Y 0.5, A IALE Y 0.25, HIE i AIALE Y 0.25, HEATHIX

B EBEAG T FraE S X Ia 2 R Ak LK 5.

Table 5. Freight rate estimation in Xinjiang

5. B EHRRMAT

L& AR 0.33 0.2
LRI K T 0.33 0.25
& 0 0.55

nG 0.33 0.2

& ERE R M 0.33 0.2
PHAIGBE 5 5 0.67 0.2
B3 IX 0.33 0.15

R ) 78 X 0.67 0
FREERL S H IR 0.33 0.2
EE Y E SRR 0.33 0.05
B e 5 b X 0.33 0.3

S AT R A B RN 1 0.8
WA [X 0.33 0.3

I BB X 0.67 0.45

H B E(C)
(AL E 0.25)
0.23

0.27
0.62
0.46
0.27
0.42
0.31
0.19

0

1
0.46
0.42
0.38

0.5

B

0.27
0.30
0.29
0.33
0.28
0.49
0.28
0.38
0.22
0.43
0.36
0.81
0.34
0.57

4.3. P RARTS Mkt

PLERT 119 14 MWDXAER A BN, BRI 000, 3tV BEVDIRUAX AL . B o — P SE
CIERLE T, ERTFRARI S, Rl isim AR [20] . XA )5 3B s b B 53 4 2 i1k
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be, IR RE RIS R B R B A E IR H R SR B — M R, 123 S BT 7 R S 0
BOP-PERES ey, AT S /M R I8 A

Table 6. Xinjiang production area coordinates, annual transportation volume and freight rate table
2 6. MEEEHMX LR, FEREREEER

FFs Hu X 18 % & () B AT
1 LERFE 5915 0.27 87.62, 43.83
2 EE0RET ] 682 0.30 84.89, 45.58
3 & 404 0.29 89.25, 42.97
4 nG 586 0.33 93.51, 42.82
5 B B E R M 20,062 0.28 87.31, 44.01
6 AL 50 R 18,354 0.49 81.32, 43.92
7 Bt [X 4506 0.28 82.98, 46.75
8 R 2R Hh X 9957 0.38 88.14, 47.84
9 F/RES R 5N BRI 883 0.22 82.07, 44.91
10 IS BRI 6293 0.43 86.15, 41.76
11 Ri] 5o 7R b X 21,204 0.36 80.27,41.17
12 FEACE TR R T B VAN 310 0.81 76.17, 39.72
13 WA b X 14,479 0.34 75.99, 39.47
14 A Hh X 5276 0.57 79.92,37.11

TERR L, BRI ORI s A AT
12 12
Xo == Ci0X;, Yo == C;@,Y; )]
n j=1 n j=1

RIATHRZ R B S A R ELI R d, g HO . A0

2 2 N
dy =\ -x) +(%8-y,) H =S, @
1
Hrf, ¢, NIsYER, o iz
TR, 4
n X. n Y.
Z;Cja)jd—’ Z;Cja)jd—’ )
j= j E i
Xt = z”: wj‘,yé: Z": con'lejZ,;‘Cjw"dj (5)
c,—+ c,—* -
j=1 ! dj j=1 : dj

Wa, #HO<HY, BROTERAD, FHsREOe,y )R H®, BU—HEER, BEEaRALN.

HTHRAS G RO A, — N SRR A BRI R P DX A R S5 0 R IR S5 R . A
PR TG BEREAL 2 AT AL R 2 B0 5 2 2 S TS FHORG B 00 VR 58 2 NPT s A B A L
KA.

B, K 1AM 2 4, WIE {1, 2,3,4,5,6, 7} {8,910, 11, 12, 13, 1434, FH4Hor
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— MR A

RIE, HRSTREOVEIHMTIEAT B, SR 2 MR T s R AR AR (Py, Q1) = (81.32, 43.92),
(P2, Qo) = (80.27, 41.17).

TR, THEEAHIX BIX 2 M AR RIS O, TSR R 7,

Table 7. Location allocation scheme and transportation cost for the first iteration

F 7. ERERKELE SR R R IEME R

ig= Hh X AR F(P1, Qu)hiz 2 F(P2, Q2) 1115 %

1 L& AT 87.62, 43.83 10062.44 12483.39
2 FERL K T 84.89, 45.58 805.52 1306.76
3 7 i 89.25, 42.97 935.72 1073.02
4 W T 93.51, 42.82 2366.88 2580.16
5 EEA=RER 87.31, 44.01 33651.78 42642.83
6 ARG Y T F YA M 81.32, 43.92 0 26473.48
7 B X 82.98, 46.75 4139.48 7826.54
8 R 2 [X 88.14, 47.84 29763.43 39033.33
9 R B RS  H IR 82.07, 44.91 241.27 806.3
10 B S E M 86.15, 41.76 14317.35 15991.12
11 il T 55 4L [X 80.27, 41.17 22470.08 0

12 SERCE IR S A VR M 76.17,39.72 1668.68 1092
13 A i [X 75.99, 39.47 34181.6 22671.04
14 FIFH X 79.92, 37.11 20908.14 12255

fiis i o FH AR IS RUS TR EDE 7 40, TSR I s LA {4, 2,3, 4,5, 6,7, 8,9, 10}F1{11,
12,13, 14}.

Y5 — UOEAE B4 L7 SEEAT Bpn ik bk, ARG B B Ok AT 28 R AIHRL, SR 2 MR
FUBT AL FR A (P, Qu) =(85.63,44.20), (P2, Q2) =(80.27,41.17). TV &4 X BiX 2 H
Yrm s R s s, tH AR WAL 8.

Table 8. Location allocation scheme and transportation cost for the second iteration

8. EINERBEN S S RIS HZE A

F5 HhIX A p F(P1, Qu)i¥1iz % F(P2, Q)11iz 2
1 LE AR 87.62, 43.83 3232.6 12483.39
2 TR I 84.89, 45.58 320.38 1306.76
3 i 89.25, 42.97 447.93 1073.02
4 WA B T 93.51, 42.82 1547.03 2580.16
5 2 [ E VA M 87.31, 44.01 9497.33 42642.83
6 ARG e VA M 81.32, 43.92 38843.52 26473.48
7 gt X 82.98, 46.75 4640 7826.54
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8 R Bt X 88.14, 47.84 16729.47
9 FRBE RS BRI 82.07, 44.91 705.19

10 R =Rl 86.15, 41.76 6750.89
1 o] 5, 75 [X 80.27, 41.17 47000.24
12 LA IR R S E VR N 76.17,39.72 2628.31
13 A [X 75.99, 39.47 52861.18
14 0 b X 79.92, 37.11 27376.89

39033.33
806.3
15991.12
0
1092
22671.04
12255

iz o H AR s R W E R 4, AR R N: {1, 2,3,4,5,7, 8,9, 10}51{6, 11,
12,13, 14}, %5 “UOENRIGE e 5 AT EFrikhE, N RS0 E ORI TSR =B R, SR 2 A
YD B A28 FR A (P1, Qu) = (87.31, 44.01), (P2, Qo) =(80.27,41.17). FRITHHE &A= HuIX 3ix 2

ASHHIR S S RE s, THR AR AR 9.

Table 9. Location allocation scheme and transportation cost for the third iteration
9. BEXRERMIEU A E A RRITHMER

5 X ALt F(P1, Qu)IiZ 2 F(P2, Q)i 2
1 &R 87.62, 43.83 572.49 12483.39
2 S AR 84.89, 45.58 590.2 1306.76
3 iR <EaTi) 89.25, 42.97 257.89 1073.02
4 WA B T 93.51, 42.82 1220.84 2580.16
5 B R EvE N 87.31, 44.01 0 42642.83
6 AL v E VR M 81.32, 43.92 53876.91 26473.48
7 ik [X 82.98, 46.75 6464.99 7826.54
8 Rl 1 72 b [X 88.14, 47.84 14827.8 39033.33
9 FREE R BRI 82.07, 44.91 1032.83 806.3
10 IS BRI 86.15, 41.76 6850 15991.12
11 Be] 5, 75 [X 80.27, 41.17 57947.41 0
12 SLHBCE IR R S B R N 76.17,39.72 2997.5 1092
13 A 1 [X 75.99, 39.47 60041.54 22671.04
14 A EH Hi X 79.92,37.11 30405.49 12,255

Fis i o AR R RUS TR M EF 20, ARSI s LA {4, 2,3, 4,5, 7, 8, 10}F{6, 9, 11,
12,13, 14} #5565 = WA I L7 AT ik hik, N A RS B OV AT BB DU VBT 5, SRR —
AP s R L AR AR R (P, Q1) = (87.31, 44.01), UL 2. S5 AT s AL AR AR R(Po, Qo) =
(80.27,41.17), WA 3. X5H =kt BRI RAMHE . B, XYk o7 ZNRETE.
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yAETR

44 4 ~
43 # %

42

*
84 86 88 90 92 94
XAEAR
Figure 2. Site selection of the first logistics node
2. E—RT Rk

O EAENE, GBS0 S R & E

76 77 78 79 80 81 82
AR

Figure 3. Site selection of the second logistics node
B 3. BRI skt

W RT, BIBRAKIZH %N 94082.03, 55— M1 sS itk Ak 45 (P, Q1) = (87.31, 44.01),
XA EEGAL T B EERAEM, FERSTLERSN, whilkd, m&Fxm, mEdl, B
EEAM, BEIHX, BT AR IX, L AR S FA N B AR AT bR AA R 9 (P2, Q2) = (80.27
41.17), XA E EGFA TR SR X, FEERSS TR G F VA, EURESRSEE Ha M, B 5ot
X, SRR A E AN, BAFHLIX, R HX .

5. &g

FEXT B 5B A BRI R BRI AR T, B el R ST R 0 S B 1S BT R S X K A
FERUE . BT ORI B S A X (PSR AR, SR AT X IS R, FEXTIE TR AN
b, BUOATERT SR N K i s iy SN Z R LA B oy X, A BRIz 5T £ 78 SIS S Yt ik
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