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Competition and cooperation relationship of multi— category

ports based on L—V model
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Abstract: The Lotka— Volterra model for the multi—goods of the multi—ports is proposed
and improved based on the two — species Lotka — Volterra model and the competition of
kinds of ecological populations in nature. Based on the analysis of the current throughput,
annual average growth rate, potential throughput growth space, and the impacts of other
port cargo throughput, the model establishes a competition coefficient matrix to determine
the competitive cooperation model between different ports. The model was used to analyze
the competition and cooperation relationship of different cargo types in four ports of Fujian.
The results show that the model can reflect the mutual influence mechanism of competition
and collaboration of multiple types of cargo in multiple ports.
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Table 1 Dry bulk throughputs of 4 ports in Fujian from Jan to Dec (X10* )
1 2 3 4 5 6 7 8 9 10 11 12
581.79 560.39 587.72 588.62 605.49 603.94 574.95 705.73 680.42 810.30 737.06 685.84
563.42 632.26 616.55 623.82 628.84 624.67 487.79 471.71 502.02 690.26 575.74 568.16
299.75 335.71 361.13 319.53 327.45 332.84 283.42 327.73 305.40 308.15 292.01 220.66
264.47  238.03 247.50 214.91 228.45 254.73 266.90 223.40 253.66 227.01 201.59 287.79
2 2017 4
Table 2 Dry bulk competition mode of 4 ports in Fujian in 2017
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Table 3 Container throughputs of 4 ports in Fujian from Jan to Dec (X10" t)
1 2 3 4 5 6 7 8 9 10 11 12
25.28 19.95 25.06 22.00 25.20 26.56 24.59 15.77 15.06 14.69 15.43 27.49
79.65 61.75 81.81 80.81 86.17 90.96 94.59 69.30 70.94 69.57 64.33 89.43
0.29 0.36 0.20 0.38 0.28 0.46 0.45 0.19 0.13 0.15 0.16 0.37
14.73 13.12 19.22 17.57 20.20 19.98 18.87 1.11 1.12 1.20 1.09 15.28
4 2017 4
Table 4 Container competition mode of 4 ports in Fujian in 2017
2 4
1 — 13 - 714 = ”
2 2 3« ”
301 “ I B » —




15

45

A, =[A30 A21 sA2s sayssay |=[2.374 8,
0.124 6,—0.015 1,3.724 3,—0.032 12,
A5 =[as a3 a3 as-ay ]=[4.897 7,
—0.369 5,—0.006,—8.758 1,—0.067 5],
a,=la ans apsas.a,]=[—5.404 3,
—0.457 6,—0.023 6,—5.878 1,—0.093 7],
2.3 .

. ( 6),
a,=[a,an asasay =
[0.325 3,—0.005,—0.002 8,—0.001 3,0.017 47,
Ay =0 s@21 s@rs s@23 sdos | =
[2.764 2,0.052,—0.005 7,—0.000 8,0.199 9],
A5 =[50 +a31 235y 5Q33 a3 ] =

[—3.016 1,0.002 1,0.008 4,—0.008 6,0.001 37,

N N 4 aqz[amaauaa&z s Ay 7(1'11]:
2017 . 5, [—3.568 1,0.032 6,0.040 1,0.007,—0.041 1],
s s 4
5 2017 4 1—12
Table 5 Liquid bulk throughputs of 4 ports in Fujian from Jan to Dec (X10' )
1 2 3 4 5 6 7 8 9 10 11 12
22.95 20.20 19.61 16.13 16.94 25.44 28.08 24.64 29.94 27.09 30.93 29.85
35.76 27.65 38.22 37.82 44.50 30.67 43.43 37.38 18.21 32.71 36.83 32.19
316.46  285.67 339.53 291.82 298.16 278.34 310.71 298.05 330.68 276.21 331.86 211.88
21.43 14.98 16.49 13.32 18.60 16.48 16.29 22.58 16.75 17.74 21.52 17.95
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Table 6 Liquid bulk competition mode of 4 ports in Fujian in 2017
1 2 3 4
1 — 1 2 ¢ — 71 3¢ — 7
2 1 2 ¢ - . 9 3 .
3 1 3 — 72 3 — ”
4 .
2.4 4 7 o
( 0.25% , 10.68%, )
(2014—2018) )( “ ”) “ s
” . o
, , 2017 12 ,
, 7 o , ;
. 4, 1.48%
D . . 42, 37.17%,
R o
’ 7 2017 4
89.06 %, o Table 7 Routes of 4 ports in Fujian in 2017
, ,
N o 121 29 0 13 79
, 36 15 2 4 15
s N “ 113 28 2 42 41
_ ” “ _ 270 72 4 59 135




46 ( ) 2018 9

, 36.02%, 2) .
17.41%, . : ,

32.25%, , , )

b A b Y

88.73%. 4 o

2.5

o ’

i) Lotka— Volterra



[1]

[2]

[3]

[4]

15 3 . L—V 47
, dustry based on syneccology[ D].Qingdao: Ocean U-
, niversity of China,2010.
0 6]
2) 1 3 Lotka— Volterra [Jl.
,2015,34(19) :83—86.
’ ’ MIAO Qing, MA Xiao—jian. Analysis of competitive
, 4
situation and evolution of container business of
L—V
b

C ]
Vladimir Balaz, Allan M Williams. Diffusion and

competition of voice communication technologies in

the Czech and Slovak Republics: 1948 — 2009 [J .

Technological Forecasting and Social Change, 2012

(2):393—404.

“ L—V”
,2017,42(1):96 —

s s

L.
100,114.
TANG Qiu— sheng, WANG Yong, NIE Hua—dong.
Foreast on the competition relationship between
medes of transportation based on" Gray L—V' mod-
el[J]. Highway Engineering,2017,42(1):96— 100,
114.

LV—EG
,2016,25(1) :192—202.

[J].

SUN Bing, YAO Hong — tao. Study on competition
mechanism of core— structure innovation network under
the circumstance of globalization: a simulation study
based on LV—EG Model [J].Operations Research and
Management Science,2016,25(1):192—202.

L1 : ,
2018,35(1) :22—29.
QIU Wei, LI Jin— ye.Research on the interaction re-
lationship between resource — based industries and
non — resource — based industries: a case study of
Xinjiang[J]. Journal of Xinjiang University: Natural
Science Edition,2018,35(1):22—29.

[D].
,2010.

YU Lu.Analyze on the evolution of China’s port in-

7]

[8]

[9]

[10]

[11]

Dalian port and Yingkou port: an analysis based on

Lotka Volterra model [ ] ]. Logistics Technology,

2015,34(19) :83—86.
[J1.

47(6) :819—823.

HAN Er—dong,GUO Peng.Stability of the symbio-

,2013,

sis model of port industrial cluster under the per-
spective of ecology[J].Journal of Central China Nor-
mal University: Natural Science,2013,47(6):819—
823.
Lotka— Volterra
[D].

ZHOU Zhi— xiang.Study on the coopetition relation-

,2015.

ship between container ports based on the Lotka —
Volterra model[D].Xi'an: Chang'an University,2015.

s . Lotka— Volterra

N

LIl
QIU Wei, LI Jin— ye. An empirical study on the dy-

,2017,33(10) :22—28.

namic competition between three industries, carbon
emissions and economic development in china based
on the lotka — volterra model[ J]. Ecological Econo-
my,2017,33(10) :22—28.
, . Lotka— Volterra
[l 22015,34(10) ;112

—116.

ZHANG Liang,REN Li—xiao.A study on competi-

tive spreading of weibo opinions based on multi —

species lotka— volterra model[ ] ].Journal of Intelli-

gence,2015,34(10) :112—116.

Lyl ,2017,36(12) :82—84.
CHEN Lu.WU Jie,SHENG Yong— xiang.Research on
multi— agent coopetition in patent innovation ecosys-

tem[ J ].Journal of Intelligence,2017,36(12) :82—84.



