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Analysis of green development strategy for inland navigation
in Guangdong Province based on system dynamics

LI Jiahang', MA Aixing'?, CAO Minxiong'*, DENG Ya'?, HU Ying'?®, ZHENG Jingqi'
(1. Nanjing Hydraulic Research Institute, Nanjing 210029, China; 2. Key Laboratory of Port,
Waterway & Sedimentation Engineering Ministry of Communications, Nanjing 210029, China)

Abstract: The green development of shipping is an important foundation for the high-quality development of inland
shipping. By analysing the relationship between Guangdong’s economy, shipping, energy and the environment, a model of
the Guangdong inland green shipping system was constructed using the system dynamics method. Scenarios were simulated
and the effect of different green scenarios on the energy consumption and pollutant emissions of Guangdong inland shipping
was analysed. The results show that, by 2030, reducing the energy consumption of transport vehicles will have a greater
positive impact on the shipping industry than changing the energy structure. The green effect of the combined scenario was
better than that of the single scenario, with an energy-saving effect of 18.25% and 36.39% respectively for the inland
navigation system. The emission reduction effect was 22.42% and 50.93% respectively. Switching to low-sulphur oil for
inland shipping system ships would reduce air pollutant emissions (SO, and NO_) by an average of around 49 300 and
60 500 tonnes, respectively. In the long term, green development in Guangdong's inland shipping sector can be based on
optimising the industrial structure and implementing various strategies, such as changing the energy structure and technical
means.
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Tab.1 Inland water transport system model main equations
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Tab.2 Historical test results of GDP and inland port throughput in Guangdong Province
o bR AU B2
o GDP/fZot Wi AL E/ A GDP/{Zot  WsH AL/ GDP/%  N{Hs At/ %
2012 53073 21 592 53 073 21 592 0.00 0.00
2013 57 007 25 542 57 342 23 999 0.59 -6.04
2014 62 503 27 824 62 411 25 925 -0.15 -6.83
2015 68 173 29 050 68 292 27 389 0.17 -5.72
2016 74 732 30 890 74 893 28 242 0.22 -8.57
2017 82 163 33 607 82 127 29 283 -0.04 -6.92
2018 91 649 36 030 89 877 28 804 -1.93 -3.40
2019 99 945 23 948 98 180 27 653 -1.77 9.21
2020 107 987 26 727 106 747 27 303 -1.15 2.15
2021 111 152 27 996 115 451 28 292 3.87 1.06
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Fig.4 Scenario simulation diagram of inland navigation system optimization industrial structure
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Fig.8 Scenario simulation diagram of ship switching to low-sulfur oil in inland waterway system
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