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Abstract

With the rapid economic development of urban agglomerations, logistics transportation activities
between urban agglomerations are becoming more and more frequent. However, the large
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amount of carbon emissions generated by these activities poses a challenge to the low-carbon op-
eration of urban agglomeration logistics systems. Based on the above background, we investigate
the location of logistics centers in urban agglomerations under three different investment policies
(i.e. non-budget sharing mechanism, centralized budget sharing mechanism and conditional
budget sharing mechanism). Using mathematical programming with equilibrium conditions, we
achieve mathematical modeling of three investment scenarios. Based on the active set algorithm
(ASA) framework, an algorithm that can solve the local optimal solution of the model is designed
to solve the model. Taking the Changsha-Zhuzhou-Xiangtan region of China as an example, nu-
merical experiments were conducted to evaluate the effectiveness of three investment scenarios.
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Figure 1. Logical framework
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Figure 2. Regional freight route
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Figure 3. Regional logistics roadmap
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B £9=1, z=(z,)=0. RMNLP B, &5 Q) ::{(W,r): £ :0},
Q. ::{(W,r):hrW :0} , Qli={arg =0}, Qi={aix,=v,}, Qii={cig =0}, HARH NLP Hi%,
Q= {C:CA? + Y ZPICAY = Zxadg}

9eGy acA

BB RE T AR

min =g > T\ + > P, (X, )X, (50)

(xf.2) keK acA

st (1)~3), (5)~(8).

f'=0 v(wr)eQf, (51)
h'>0 V(wr)eQl, (52)
Y20 v(wr)edy, (53)
h'=0 V(wr)eQl, (54)
£ =0 VaeQ (55)
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X,-V,>0 VaeQ’ (56)

£>0 VaeQ! (57)

x,-V,=0 VaeQ (58)

c.=0 VceQ! (59)

CAY+ Y 2V9CAY 2 x50 VeeQ! (60)
geGy acA

.20 vceQ! (61)

CAY+ Y 2V9CAYY = %00 veeQ! (62)
9eGy acA

F=P: L) = {(W,C)err nQy, ey’ <O}HEZ = {a eQNQ & <O} )
ﬁ:@e@mﬁ&g<q,ﬂ% g5 Ml eg o MR L1 (62), (66)FI(T0)fFeT. #E, UE/UE! =2,
RIS, AT R SR s I, EHAT IR 4.

FOUE: PAT LR IEANME & HA A

9+l _ ¢ —_ 9+l _ % _ =8 9+l _ 0% _ =9,
1) war _QW,I' _‘:‘w,r ’ Qa —Qa Ea ’ QC _QC :‘C H

2) Q,, = {(w,r): hY =0} , QFt={anix, =y, b, QY= {CZCA?+ > Z9CA = Zxaég} .

geGy acA

BRP: 45 9=9+1 HPkiEZEE 5,

6. BUEIRIE

AT BAE F R R A i, FRAT DA e K M T I T B O 4% B A X I8, AT T SBR
IR 52
6.1. BHIRE

KRB TR T NIIEFIEWI R A . K. BRI R =TT, e A &R
JEME ARSI Wl 4 FroR, ZXIIEA 29 AN S G Pt lE X s 10 A, FFRAT AT 19 1Y), 104
KEEH, 13 Xt O-D. ATEEATYS K EIH O, BHa. B, BT oR S W% B,
Y X A A Kb 4 A, BRI 3 AN, I 3 A4S

TEVDR O R SR AT, FRATR AP TT . BRI T RO 17 (4 h O S TR 2 3 5 N
200 Ji7t~ 60 J37uAil 4000 JjyG. AT I O 2 B3 S ANE 40 i/, A 10 Jimi/E . 20 75
Wi/ E . 30 F3M/E L 40 T3/ FE DY AN T

6.2. LRI

SRR HUE S5 Rk 2 s

1 2 fivn, A By C BRI A DX 3377 4 265 (0 B Hl Jsc 2 F90000 4 531 > 341,820 Wfi/4F . 326,960 ifi/
AEAIN 333,050 M/AF . R, TEREAY B AL TT 1 X I N 4 LR BT A I T L AR B A PR AL S BT R
s, 5 A BMEL, B BUBRHEBURRD T 4.35%, C RBRHEMER/D T 2.57%. Fit, XA &7
TR VARST AL B O AT B RS IR XN B AR I DX, XA XS R & . [FRE, DL C U,
KD T A S AT AL, 43 50l i Rk R #5258 2900 J3 70T 3250 J3 G, DX s Tl i) ) FH 22
M 66.50%%2 = El] 79.17%. LA FZEIRE, G R HRE WAL A S R 7 XS R R A 2, T H R
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City: Changsha City: Zhuzhou

’ City: Xiangtan

u Logistics parks O Demand nodes - - - - - City boundary
City road

CE— Highway ceoeee Railway

Figure 4. Changsha-Zhuzhou-Xiangtan urban agglomeration
B 4. &b - ¥R - ST A

Table 2. Numerical result

F=2 BESER

R A R B R C
Kb 170,020 169,920 167,070

R 97,100 84,380 92,600

HETBCER () )

I 74,640 72,660 73,380
B 341,760 326,960 333,050

B 11.36 6.56 7.88

LS N GEPLTED) BEHEE 5.80 8.10 7.20

K% 12.10 16.60 16.18

Kb 100.0 114.0 108.0

PRI 60.0 815 76.5

VI X i A (5 )
i 395 52.5 53.0
Mt 199.5 248.0 237.0
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gk

1 1010 1290 1210
2 180 190 180
3 810 800 770
4 0 0 0
W b X HR AR (5 /4 ° 10 10 o
10 400 600 580
11 400 630 540
15 10 290 270
16 580 590 600
17 200 170 190
Kb 0 +34.0 +29.5
AL Z(E R) PR 0 -21.0 -16.5
pLiEbi 0 -125 -13.0
Kb 100.0 52.0 62.5
Pl R (E ) 7>l 0.0 0.0 0.0
ik 0.5 0.0 0.0

7. 4Eig

f£ “WoBsug” “RRABAT KRS, ASCHRE IR S A s AHOCE M RAT N, R =R A
FRIBEBEALIE S 73 LR A BE A R, F TE A8 25 R 1A 308 T R A A X P b A0 A0 0 X 2% f 18
T, H R AR RET S MO XIS A . il E B b, BATRT DS B =Fh A [F 4%
BRI 0 I T A P A B X 2 B DX AR 0 2 B T RIS . A SRS B S5 LR LA

1) MR RERGIRTHRERTT, E4E b ISR 2 R AU T A DR HE O B AR T
AEFEILZ MU T 00 DR . X R TR O R i R, Wi s B LA AN e R R BR T
AN B BB, T A AR B R [ P B e R AR L SN IT R AR, 4T DU RO
/b DX AR (R B HE TSR

2) AL NN RE VTR ARG T, B EARSE LI 5 P 38 i AL E U A F 1 ik
TR, RS RIN BE T BT DU EE XA B G I AT ek e, SEBLE AR, Wit
B LR I ORTEAN R R S AR S 3 AOAT O, AT ) 5 A SR RIS B 8T A 9 8 R R 3 e BT
AT AR EURH IEF5 I (U e e A DI A X 28 Bt Vit T B el DX USRS58 AR AR 51 5 AN [ 1) B e L
A FAR S AR 4707 3, WU BTt T DU A P ORESROR B v 58 32 Sk is N MR R iR
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M 3R
F* Cl. TRZENBHELKE (km)

45 1 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19
1 0 3 18 7 44 16 21 50 31 26 46 41 37 30 30 42 36 39
2 4 36 22 8 43 17 21 49 30 27 46 40 38 28 27 39 34 36
3 3 0 33 28 13 22 15 8 66 62 8 76 73 62 58 67 65 66
4 18 33 0 17 45 13 21 61 44 36 58 54 48 47 48 60 52 57
5 7 28 17 0 3 10 14 57 38 34 53 48 45 35 34 45 41 43
6 44 13 0 3 0 32 24 91 72 70 8 8 80 66 61 67 67 68
7 16 22 3 10 32 0 8 65 46 41 62 57 53 45 44 55 51 53
8 21 15 10 14 24 8 0 71 52 47 67 61 59 49 46 56 53 55
9 50 8 14 57 91 65 71 0 19 25 3 12 13 29 37 43 34 36
10 31 66 57 38 72 46 52 19 0 12 16 10 10 13 21 31 22 25
11 26 62 38 34 70 41 47 25 12 0 22 20 12 22 29 41 32 35
12 4 8 34 53 8 62 67 3 16 22 0 8 10 25 33 40 31 33
13 4 76 53 48 8 57 61 12 10 20 8 0 11 17 25 32 23 25
14 37 73 48 45 66 53 59 13 10 O 10 11 0 23 31 41 31 34
15 30 62 45 35 61 45 49 29 13 8 25 17 23 0 8 19 10 13
16 30 58 35 34 67 44 46 37 21 10 33 25 31 8 0 13 7 9
17 42 67 34 45 67 55 56 43 31 25 40 32 41 19 13 0 9 7
18 36 65 45 41 68 51 53 34 22 33 31 23 31 10 7 9 o0 3
19 39 66 41 43 43 53 55 36 25 40 33 25 34 13 9 7 3 0

F* C2. TR ZIBSKER LA E (km)
Rips 1 3 9 10 15 16 17
1 0 - 46 28 27 27 39
3 - 0 79 61 57 54 62
9 46 79 0 - 26 34 39
10 28 61 - 0 12 19 29
15 27 57 26 12 0 - -
16 27 54 34 19 - 0 -
17 39 62 39 29 - - 0
%z C3. O-D TR (A M/4E)
TR AT AR ok
5 14 24
6 12 560
DOI: 10.12677/mse.2024.131008 99 EHR S T


https://doi.org/10.12677/mse.2024.131008

M

6 19 364
7 14 270
7 19 280
8 14 420
8 18 64
13 6 152
14 19 300
18 5 104
18 6 276
18 14 152
19 13 160
= C4. FEIRBEHRHEXEH
@R T (km/h) BT AR (T TR - i) PR AT HER R (F T - oK)
BRRE 60 0.4 0.283
HARE 60 0.32 0.132
K 45 0.25 0.022
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