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Spatial-temporal Evolution Patterns of Maritime Networks between Important Economic Developing
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YU Hongchu?, FANG Zhixiang"*, LU Feng?, PENG Peng?, ZHAO Zhiyuan', FENG Mingxiang*

1. State Key Laboratory of Information Engineering in Surveying, Mapping and Remote Sensing (LIESMARS), Wuhan 430079, China; 2. State
Key Laboratory of Resources and Environmental Information System, Institute of Geographic Sciences and Natural Resources Research, Chinese

Academy of Sciences, Beijing 100101, China; 3.Engineering Research Center for Spatiotemporal Data Smart Acquisition and Application, Ministry
of Education of China, Wuhan 430079, China

Abstract: MSR (countries along the Maritime Silk Road), BRICS (Brazil, Russia, India, China, and South
Africa) and AJK (the United States, Japan and South Korea) are important economic developing zones to
promote international trade. Study on the spatio-temporal evolution pattern of maritime network is helpful to
analyze the competition and balance of international trade between different countries, and to make scientific
strategic deployment and intelligent decision in global maritime trade. Automatic Identification System (AIS)
data makes the real-time analysis of maritime network possible for its advantages of real-time and the near-
complete coverage for the offshore area of the ports. Based on the AIS data of three main types of business ships
in international trade, namely bulk ship, container ship and tanker ship, this paper reveals spatio- temporal
evolution patterns of maritime networks between important economic developing zones, using the timeline
method to describe the change of the networks in and outside different zones. The result shows that the structural
maritime network evolutions of bulk-layer, container-layer, and tanker-layer inside the MSR are much larger
than the evolutions inside BRICS and AJK, which indicates that the Belt and Road Initiative has promoted the
trade between MSR countries. The dynamics outside three typical important economic developing zones (MSR,
BRICS, and AJK) are large from 2013 to 2016, which indicates that the networks between them have changed
greatly with the implementation of the Belt and Road Initiative. The structural maritime network dynamics
weighted by cargo handling capacity in 2015 and 2016 are smaller than 2013 and 2014, which indicates that
under the implementation of the Belt and Road Initiative, the changes of cargo handling capacity in and outside

2018-01-27; :2018-04-27.
Hh FE B B L 0T H (ZDRW-ZS-2016-6-3); [ 52 [1 S8 Bl B 4 30T H (41771473) 5 5] Z¢ st i 3] i H
(2017YFC1405302) ; i 22 3 J 5 8, T RE [ 5% o 5 92 06 =5 L URHifF 42 9k Be Bl . [ Foundation items: Key Project of
the Chinese Academy of Sciences, No.ZDRW-ZS-2016-6-3; National Natural Science Foundation of China, No. 41771473;
National Key Research and Development Program of China, No0.2017YFC1405302; LIESMARS Special Research
Funding. ]
2145 (1990-) , %, A, FENFI L 388 RERZ 9858 . E-mail: hongshuxifan8140@163.com
* 77u%$(1977 ), BB, NG S AT A A S A8 IR ST . E-mail: zxfang@whu.edu.cn



518 IRELIE A BT AR DX I 12 00 285 I 25 AR RS AT 583

the three economic developing zones have decreased in 2015 and 2016. Obviously, the Belt and Road Initiative
has different influences on MSR, BRICS, and AJK. The maritime networks inside and outside MSR are affected
by this initiative. The bulk, container, tanker maritime networks inside BRICS have diverse dynamics derived
from this initiative, which also affected the maritime networks outside BRICS to some extent. This initiative has
no influences on the network inside AJK, but partly affects the network outside AJK. Improving the throughput
and position of MSR in the maritime network is still very important to global trade balance.

Key words: AlS trajectories; economic developing zones; maritime network; spatial-temporal evolution pattern;
the Belt and Road Initiative
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Fig. 1 Schematic diagram of study area
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Fig. 2 The method for spatial-temporal evolution pattern
analysis of maritime network
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Fig. 3 evolution pattern of bulk-layer maritime networks between important economic developing zones
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Tab. 1 Statistics of bulk-layer maritime network dynamics between important economic developing zones from 2013 to 2016
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¥fH bR ¥l Fifi ¥ i
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Fig. 4 Evolution pattern of container-layer maritime networks between important economic developing zones
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Tab. 2 Statistics of container-layer maritime network dynamics between important economic developing zones
from 2013 to 2016

712013-2016 &£ M ELEHT L FKIT TR

BTz P 2% I 23 S L

s - AJK BRICS MSR
¥ifi b2 el PRt B i 22
ARZEFE T IR N 25 Sl A8 A5 Ak 2013 0.000 0.000 0.486 0.352 0.788 0.192
2014 0.000 0.000 0.390 0.091 0.590 0.149
2015 0.000 0.000 0.372 0.434 0.549 0.152
2016 0.000 0.000 0.466 0.096 0.452 0.136
AR I R AN 4% 2013 0.268 0.130 0.772 0.198 0.475 0.160
it 2014 0.368 0.447 0.567 0.132 0.542 0.308
2015 0.171 0.120 0.170 0.090 0.265 0.112
2016 0.168 0.022 0.272 0.036 0.229 0.085
b N TS et 2013 0.670 0.127 0.867 0.117 0.906 0.083
2014 0.762 0.102 0.646 0.115 0.762 0.066
2015 0.749 0.126 0.610 0.142 0.700 0.095
2016 0.701 0.220 0.732 0.140 0.762 0.125
AT I R IALNE I ES 2013 0.580 0.182 0.723 0.087 0.767 0.117
et 2014 0.623 0.258 0.683 0.213 0.687 0.220
2015 0.480 0.128 0.468 0.106 0.543 0.134
2016 0.471 0.120 0.501 0.075 0.479 0.040
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Fig. 5 Evolution pattern of tanker-layer maritime networks between important economic developing zones
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Tab. 3 Statistics of tanker-layer maritime network dynamics between important economic developing zones from 2013 to 2016
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