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Abstract: The carrying capacity of marine and land resources is one of the indicators to measure the sustainable development 

level of coastal areas, reflecting the supporting capacity of the ecological environment for human activities and the impact of 

human activities on the regional environment. This paper establishes an evaluation index system to determine the evaluation 

value of the carrying capacity of marine and land resources in China’s coastal areas, the evaluation index of marine and land 

resources supply capacity (economic and social development demand) subsystem, and the degree of coordinated development 

of the subsystems in 11 coastal areas from 2006 to 2017. The results showed that the average supply and demand capacity of 

the two subsystems in each region is not high; the average demand level of economic and social development is higher than 

the supply capacity of marine and land resources; the carrying capacity of marine and land resources is slightly overloaded in 

most areas; the collaborative development between the supply and demand subsystems is barely coordinated with moderate 

imbalance; most regions need to move in the direction of green development to ensure the supply capacity of marine and land 

resources. 
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1. Introduction 

The environment and its resources are the carriers of ecological civilization and an essential material basis 

for the survival and development of the human society. With the rapid development of the economy and 

society, as well as the rapid growth of people and the gradual depletion of land resources, the supply and 

demand for resources has become more apparent [1]. As the frontier of China’s economic and social 

development, it is necessary to evaluate the carrying capacity of marine and land resources to avoid the 

excessive development and utilization of these resources [2], so as to provide research support for the 

sustainable development of marine and land resources in China’s coastal areas. The marine system provides 

human, capital, science and technology, as well as other resources for the development of land economy, 

while the land system provides space, environmental cost, and other resources for the development of 

marine economy. The two subsystems are connected and coupled, utilizing complementary advantages and 

factor flow to realize the coordinated evolution of the two subsystems. Therefore, controlling the economic 

and social functions of the marine system and land system maximizes the potential of the marine and land 

system as well as improve the overall economic benefits, which is of great practical significance to social 
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and economic development [3]. 

Although China is a huge country with both marine and land resources, its marine consciousness started 

late. There are uncoordinated problems in resources and environment, planning and layout, as well as the 

economic development between the marine and land systems. Therefore, it is also an inevitable trend of 

China’s economic development to realize the mutual promotion and symbiosis of marine and land resources 
[4]. This paper aims to establish an evaluation index system based on the characteristics of marine and land 

resources in China’s coastal areas, determine the evaluation value of their carrying capacity, the 

comprehensive evaluation index of marine and land resources supply capacity (economic and social 

development demand) subsystem, and the degree of coordinated development of the subsystems in 11 

coastal regions of China from 2006 to 2017,  measure the maximum supply and pollution carrying 

capacity of marine and land resources and the environment, as well as to determine the maximum support 

capacity for the socio-economic development scale and corresponding population of coastal areas, with the 

condition of meeting specific living standards, environmental quality requirements, and not exceeding the 

elastic limit of the marine and land ecosystem.  

 

2. Literature review 

In regard to resource carrying capacity, Arrow and other scholars studied the relationship between 

economic development and environmental carrying capacity. They combined social production, life, and 

carrying capacity and proved the inevitable impact of economic growth on the environment. Carrying 

capacity has been used in sustainable urban development and applied to study the sustainable development 

of urban settlements in Indonesia [5]. There are also several scholars in China who have conducted research 

on tourism environmental carrying capacity, ecological carrying capacity, and resource environmental 

carrying capacity from various perspectives [6-8]. 

Marine carrying capacity includes four domains: society, economy, resources, and marine carrying 

capacity [9]. From the perspective of resources and environmental economics, the key to evaluating marine 

carrying capacity lies in the market value and nonmarket value of marine resources and the environment. 

The resource allocation and socio-economic development system can be combined to evaluate the carrying 

capacity of resources and the environment to find a path suitable for the coordinated development of 

China’s natural resource system and socio-economic system [10]. 

At present, the research on marine resources and environmental carrying capacity is relatively limited, 

especially in regard to the overall planning of marine and land resources. As a result, more technical 

frameworks and support are required in this field [11]. Other scholars have looked into the development of 

marine environmental carrying capacity of other countries and cities. For example, the coupling 

development trend and coordinated development trend of marine environmental carrying capacity in 

Liaoning have been studied [12]. Researchers have also taken an interest in Bohai sea, studying the 

relationship between marine economy and marine carrying capacity in 17 cities as well as analyzing the 

development network according to its coupling development [13]. Imane has examined the marine carrying 

capacity in Morocco and put forward suggestions conducive to the long-term development of marine 

resources in Morocco [14]. Based on Yantai City and the relevant contents of marine resources, suggestions 

for the scientific construction and management of marine resources have been put forward [15]. The 

characteristics of China’s marine resource carrying capacity have evolved, and the influencing variables of 

the carrying capacity of marine resources in various provinces and cities have been summarized [16]. 

From the perspective of the entire country, the carrying capacity of China’s marine resources, 

environment, and economic system as well as the temporal and spatial evolution of coordinated 

development provide a reference basis for the sustainable development of China’s marine resources and 

economy. Sun has put forward an ecological protection supervision mechanism based on the carrying 
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capacity of marine ecological development as well as Wenzhou’s marine resource environment and land 

resource environment [17]. Overall, China’s marine carrying capacity needs to be enhanced because marine 

resources are vital economic and ecological goals for the country, and its growth must be coordinated [18]. 

Several studies by other researchers have stressed the importance of coordinated land and marine economy 

development to China’s economic and social development [19-21]. 

In terms of research methods, there are two commonly used evaluation methods to determine the 

carrying capacity of marine areas: state-space method and fuzzy comprehensive evaluation method [22]. In 

earlier studies, there are also single factor evaluation methods, system dynamics models, etc. The methods 

to determine the weight of evaluation indexes include the analytic hierarchy process (AHP), Delphi, and 

other subjective weighting methods. Objective weighting methods include entropy, principal component 

analysis, coefficient of variation weighting, and mean square deviation method. 

Based on the aforementioned literature, scholars worldwide still focus on the single factor natural 

resources, such as land resources (population carrying capacity of land resources) and marine resources. 

There is still little quantitative synthesis evaluation of the carrying capacity of marine and land resources. 

From the perspective of research content, most of them focus on evaluating resource carrying capacity and 

spatial difference analysis. At present, there is limited research from the standpoint of mutual coordination 

among internal subsystems, which provides direction for further research in this paper.  

This paper establishes an evaluation index system according to the characteristics of marine and land 

resources in China’s coastal areas, determines the evaluation value of the carrying capacity of marine and 

land resources, the subsystem index, and the degree of coordinated development of the subsystems of 11 

coastal regions in China by constructing a subsystem comprehensive index evaluation model, a carrying 

capacity evaluation model, and a coordinated development degree evaluation model. This paper reveals the 

state of the carrying capacity of marine and land resources in China’s coastal areas at the present stage. 

 

3. Research methods 

3.1. Subsystem comprehensive index evaluation model 

This paper adopts the subsystem comprehensive index evaluation model to further evaluate the supply-

demand level of marine and land resources in coastal areas. It solves the regional carrying capacity 

subsystem (B1 and B2) through multi-objective linear weighting function. 

 

𝑃1𝑖(2𝑖) = ∑ 𝑤𝑗

𝑚(𝑛)

𝑗=1

𝑟𝑖𝑗 

 

In formula (1), 𝑖 = 1,2, … ,11; 𝑃1𝑖(2𝑖) refers to the evaluation index of marine and land resources 

supply capacity (demand for economic and social development) subsystem, in area 𝑖; 𝑚 refers to the 

index number of marine and land resources supply capability subsystem; 𝑛 refers to the index number of 

the economic and social development demand subsystem; 𝑤𝑗 refers to the index weight of 𝑗; ∑ 𝑤𝑗
𝑚(𝑛)
𝑗=1 =

1. In area 𝑖, 𝑟𝑖𝑗 is the standardized value of the evaluation index of 𝑗.  

 

3.2. Marine and land resources carrying capacity evaluation model 

From the perspective of resource supply and demand, this paper defines the calculation of the carrying 

capacity of marine and land resources into the formula below: 

 

𝐵𝑖 =
𝑃1𝑖
𝑃2𝑖

 

(1) 

(2) 
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In formula (2), 𝐵𝑖 refers to the evaluation value of marine and land resources carrying capacity; 𝑃1𝑖 

refers to the supply capacity of land and marine resources; 𝑃2𝑖  stands for the economic and social 

development demand. When 𝐵𝑖 ≥ 1, the carrying capacity of marine and land resources is in a reasonable 

state; when 0.55 ≤ 𝐵𝑖 < 1, the carrying capacity of marine and land resources is in a mild overload 

condition; when 𝐵𝑖 < 0.55, the carrying capacity of marine and land resources is in a severe overload 

condition.  

 

3.3. Coordinated development degree evaluation model 

The coordinated development degree of marine and land resources carrying capacity system can fully 

reflect the degree of interaction between the two subsystems of marine and land resources supply and 

economic and social development demand as well as reflect the development state of the whole system. 

This paper provides a coordinated development degree evaluation model of marine and land resources 

carrying capacity system at coastal areas based on relevant literatures. The formulas are as follows:  

 

𝐿𝐶𝑖 = [
4𝑃1𝑖𝑃2𝑖

(𝑃1𝑖 + 𝑃2𝑖)2
]
𝑘

 

 

𝐿𝐶𝐷𝑖 = √𝐿𝐶𝑖 ⋅ 𝑆𝑖 

 

𝑆𝑖 = 𝛼𝑃1𝑖 + 𝛽𝑃2𝑖 
 

In formula (3), 𝐿𝐶𝑖 ∈ (0,1); 𝐿𝐶𝑖 is the coordination degree of the two subsystems of the regional 

marine and land resources supply capacity as well as the social and economic development demand in area 

𝑖; 𝑃1𝑖  and（𝑃2𝑖）are the synthesis evaluation index of the two subsystems in area 𝑖; 𝑘 refers to the 

adjustment coefficient, where 𝑘 ≥ 2 ; in this paper, 𝑘 = 2 . In formula (4), 𝐿𝐶𝐷𝑖  is the coordinated 

development degree of the two subsystems of the marine and land resources supply capacity as well as the 

social and economic development demand in area 𝑖. In formula (5), 𝑆𝑖 refers to the evaluation index of 

the overall effect of the system in area 𝑖. Since both two subsystems are essential to marine and land 

resources carrying capacity systems, 𝛼 = 𝛽 = 0.5. 

According to existing research [23], in order to accurately characterize the cooperative development 

relationship, the stage of the two subsystems of the supply capacity of marine and land resources, as well 

as the demand for economic and social development in coastal areas based on the coefficient of 𝐿𝐶𝐷, the 

classification and discrimination standard of coordinated development of the supply-demand subsystem are 

shown.  

 

4. Construction of the index system 

4.1. Index selection 

The construction principle of the marine and land resources carrying capacity indicators is that the 

composition should not be too complex. The selection of indicators should be scientific, available, operable, 

etc. 

The carrying capacity of marine and land resources is affected by natural, environmental, economic, 

and social systems. The target layer is the carrying capacity of marine and land resources in coastal areas. 

It can be divided into two criteria: marine and land resources supply capacity as well as economic and social 

development demand. Marine and land resources supply capacity include 4 elements: land resources (with 

index layer: per capita urban construction land area, km2/person); water resources (with index layer: water 

resources per capita, ton/person); marine resources (with index layer: marine area, thousands of hectares); 

(4) 

(5) 

(3) 
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environment protection (with index layer: green space per capita, square meters). Economic and social 

development demand include three elements: environment pollution (with index layer: sulfur dioxide 

emissions, tons); economic development (with index layer: gross regional product, ten thousand RMB; the 

ratio of marine output value to GDP, %); investment completed in real estate development, ten thousand 

RMB. 

 

4.2. Data source 

This paper chose 11 coastal areas in China as the research subjects: Tianjin, Hebei, Liaoning, Shanghai, 

Jiangsu, Zhejiang, Fujian, Shandong, Guangdong, Guangxi, and Hainan. The data from 2006 to 2017 have 

been downloaded from Wind database. This study uses the mean interpolation method and regression 

analysis method to analyze the data as some years’ statistical data are absent when collecting the index’s 

original data. 

 

4.3. Data processing 

In this paper, the indicators are divided into “benefit-type” and “cost-type.” The “benefit-type” indicator 

indicates that the attribute value is positively correlated with the carrying capacity of marine and land 

resources, whereas the “cost-type” indicator indicates that the attribute value is negatively correlated with 

the carrying capacity of marine and land resources. As the indicators’ data have different orders of 

magnitude and dimensions, the indicators should be standardized using the deviation standardization 

method to eliminate these effects.  

 

5. Analysis 

5.1. Subsystem comprehensive index evaluation 

According to the statistical index data and the subsystem synthesis index evaluation model, the evaluation 

indexes of the subsystem of marine and land resources supply (demand for economic and social 

development) in coastal regions from 2006 to 2017 are calculated. The results are shown in Table 1.   

 

Table 1. Evaluation index of the supply-demand subsystem in coastal areas (2006-2017) 

 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 

Tianjin 
P1 0.004 0.006 0.010 0.022 0.028 0.051 0.052 0.053 0.033 0.035 0.037 0.079 

P2 0.211 0.224 0.234 0.283 0.287 0.304 0.306 0.282 0.274 0.226 0.230 0.252 

Hebei 
P1 0.092 0.072 0.075 0.072 0.117 0.166 0.103 0.095 0.126 0.123 0.103 0.087 

P2 0.652 0.671 0.676 0.679 0.711 0.742 0.701 0.677 0.703 0.649 0.596 0.579 

Liaoning 
P1 0.226 0.186 0.243 0.250 0.315 0.278 0.326 0.317 0.220 0.285 0.301 0.264 

P2 0.458 0.477 0.493 0.552 0.539 0.561 0.566 0.581 0.508 0.414 0.337 0.305 

Shanghai 
P1 0.160 0.150 0.142 0.138 0.134 0.132 0.137 0.128 0.133 0.124 0.107 0.110 

P2 0.509 0.505 0.455 0.452 0.431 0.418 0.484 0.426 0.404 0.410 0.418 0.373 

Jiangsu 
P1 0.266 0.327 0.295 0.204 0.196 0.233 0.196 0.200 0.184 0.206 0.207 0.178 

P2 0.844 0.842 0.859 0.879 0.901 0.916 0.908 0.898 0.892 0.902 0.886 0.850 

Zhejiang 
P1 0.114 0.170 0.146 0.155 0.165 0.155 0.189 0.152 0.181 0.183 0.178 0.161 

P2 0.746 0.709 0.681 0.712 0.720 0.720 0.776 0.775 0.789 0.811 0.755 0.760 

(Continued on next page) 

 



 

 6 Volume 5; Issue 2 

 

 

(Continued from previous page) 

 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 

Fujian 
P1 0.214 0.223 0.201 0.136 0.204 0.151 0.218 0.177 0.205 0.202 0.252 0.191 

P2 0.595 0.608 0.595 0.593 0.593 0.611 0.633 0.625 0.702 0.742 0.676 0.682 

Shandong 
P1 0.286 0.272 0.290 0.214 0.195 0.186 0.249 0.324 0.343 0.291 0.376 0.384 

P2 1.013 0.982 0.993 1.048 1.042 1.048 1.034 1.023 1.097 1.055 1.132 1.083 

Guangdong 

P1 0.185 0.185 0.206 0.182 0.187 0.185 0.212 0.200 0.201 0.214 0.237 0.229 

P2 1.178 1.189 1.182 1.157 1.139 1.098 1.119 1.094 1.112 1.204 1.195 1.252 

Guangxi 
P1 0.165 0.171 0.183 0.123 0.151 0.155 0.211 0.187 0.218 0.224 0.190 0.223 

P2 0.610 0.609 0.617 0.610 0.608 0.527 0.519 0.503 0.499 0.493 0.438 0.481 

Hainan 
P1 0.218 0.253 0.224 0.212 0.230 0.256 0.215 0.245 0.241 0.162 0.222 0.188 

P2 0.440 0.451 0.437 0.458 0.429 0.426 0.421 0.423 0.415 0.438 0.375 0.391 

 

From the perspective of spatial sequence, the comprehensive evaluation index of the supply subsystem 

fluctuates in the range of 0.079-0.384. During the study period, the average supply capacity of marine and 

land resources is not high, which is 0.223, and there are differences among regions. The supply capacity of 

Shandong is the strongest, and that of Tianjin is the weakest. Only three areas (Liaoning, Jiangsu, and 

Shandong) have an average supply capacity of more than 0.3, accounting for 27% of the region. In contrast, 

the supply capacity of other areas is weak. The evaluation index of the demand subsystem ranges from 

0.306 to 1.252. From 2006 to 2017, the average demand level for economic and social development is 0.776, 

with the highest in Guangdong and the lowest in Tianjin. However, the moderate demand pressure in 11 

regions exceeds 0.3. This result reflects a consistency between the supply index of marine and land 

resources of each part and the demand index of economic and social development, showing a relatively 

balanced state. However, the imbalance between supply and demand among regions is prominent. The gap 

between the maximum and minimum evaluation index of marine and land resources supply capacity among 

different areas is 0.305. The gap between the maximum and minimum demand index for economic and 

social development is 0.946.  

From the perspective of time, the supply capacity of marine and land resources in Tianjin, Shandong, 

Guangdong, and Guangxi showed a upward trend. The supply capacity of marine and land resources in 

Hebei initially rose and then fell, with a small overall change in its level. The supply capacity of marine 

and land resources in Liaoning and Zhejiang showed a slight upward trend. The supply capacity of marine 

and land resources in Shanghai, Jiangsu, Fujian, and Hainan showed a gradual downward trend, with slight 

fluctuations and small changes in the overall level. 

From 2006 to 2017, the demand for economic and social development in Tianjin, Zhejiang, Fujian, 

Shandong, and Guangdong showed an upward trend. The demand for economic and social development in 

Hebei, Shanghai, Guangxi, and Hainan showed a slight downward trend, with a small range. The demand 

for economic and social development in Liaoning showed a downward trend, whereas Jiangsu showed an 

upward and downward trend, with a slight decline. This means that there is a reverse development trend 

between supply capacity and development demand in certain regions. Resource supply promotes economic 

and social development. Excessive economic and social development inevitably harms the environment, 

and resource scarcity will inevitably create certain roadblocks to economic and social development. 

 

5.2. Degree of coordinated development 

The coordinated development degree evaluation model of marine and land resources supply capacity 
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(economic and social development demand) subsystem tallies the coordination degree and coordinated 

development degree between the two subsystems in China’s coastal areas from 2006 to 2017. The results 

are shown in Table 2.  

 

Table 2. Coordination degree and coordinated development degree between the two subsystems in coastal 

areas (2006-2017) 

 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 

Tianjin LC 0.261 0.308 0.390 0.514 0.565 0.703 0.706 0.729 0.621 0.680 0.689 0.851 

LCD 0.168 0.188 0.218 0.280 0.298 0.354 0.355 0.349 0.309 0.298 0.303 0.375 

Hebei LC 0.658 0.590 0.600 0.589 0.697 0.773 0.669 0.658 0.718 0.731 0.708 0.673 

LCD 0.495 0.468 0.475 0.471 0.537 0.592 0.519 0.504 0.546 0.531 0.497 0.473 

Liaoning LC 0.940 0.898 0.940 0.927 0.965 0.942 0.963 0.956 0.918 0.983 0.998 0.997 

LCD 0.567 0.546 0.588 0.610 0.642 0.629 0.656 0.655 0.578 0.586 0.565 0.533 

Shanghai 
LC 0.854 0.840 0.851 0.846 0.850 0.854 0.830 0.842 0.863 0.845 0.805 0.838 

LCD 0.534 0.525 0.504 0.499 0.490 0.485 0.507 0.483 0.481 0.475 0.460 0.450 

Jiangsu 
LC 0.854 0.898 0.873 0.783 0.766 0.804 0.765 0.771 0.752 0.778 0.784 0.757 

LCD 0.689 0.724 0.710 0.651 0.649 0.679 0.650 0.651 0.636 0.657 0.654 0.624 

Zhejiang 
LC 0.679 0.790 0.763 0.766 0.779 0.763 0.793 0.740 0.780 0.775 0.786 0.760 

LCD 0.540 0.589 0.562 0.576 0.587 0.578 0.619 0.586 0.615 0.620 0.606 0.592 

Fujian 
LC 0.883 0.886 0.869 0.780 0.872 0.796 0.873 0.829 0.837 0.821 0.889 0.828 

LCD 0.597 0.606 0.588 0.533 0.590 0.551 0.610 0.577 0.616 0.623 0.643 0.601 

Shandong 
LC 0.829 0.824 0.837 0.750 0.729 0.716 0.791 0.855 0.852 0.823 0.865 0.879 

LCD 0.734 0.719 0.733 0.688 0.671 0.665 0.712 0.759 0.783 0.745 0.808 0.803 

Guangdong 
LC 0.686 0.682 0.711 0.686 0.696 0.702 0.731 0.722 0.720 0.716 0.743 0.723 

LCD 0.684 0.685 0.703 0.678 0.679 0.671 0.697 0.684 0.687 0.713 0.730 0.732 

Guangxi 
LC 0.818 0.827 0.840 0.747 0.799 0.838 0.907 0.888 0.920 0.927 0.919 0.930 

LCD 0.563 0.568 0.579 0.523 0.551 0.534 0.576 0.554 0.575 0.576 0.537 0.572 

Hainan 
LC 0.942 0.959 0.946 0.931 0.953 0.968 0.946 0.964 0.964 0.888 0.967 0.937 

LCD 0.557 0.581 0.559 0.558 0.560 0.575 0.548 0.567 0.562 0.517 0.537 0.521 

 

(1) During the study period, the coordinated development degree of the supply-demand subsystem in 11 

coastal areas of China is consistent, in which the coordinated development degree is between 0.261 and 

0.998. Liaoning has the highest degree of coordinated development, with an average evaluation value of 

0.952, whereas Tianjin has the lowest value, with an intermediate evaluation value of 0.5848. According 

to the discriminant criteria of the degree of coordinated development, 11 coastal areas are making efforts 

to progress from moderate imbalance to well-coordinated development between the year of 2006 to 2017. 

Although the coordinated development level of 11 coastal areas requires further improvement, the trend 

is moving towards a positive direction. Overall, it shows that the supply and demand of marine and land 

resources in 11 coastal areas do not correspond to the level of demand. The demand for marine and land 

resources is relatively ahead, but the supply of subsystems is relatively backward. 

(2) The evaluation index of the overall effect of the supply and demand systems is the relationship between 

the degree of coordinated development and the carrying capacity of marine and land resources. The 

coefficient of coordinated development degree of Shandong and Guangdong is large, with an average 

value of more than 0.6, and its carrying capacity level is also high, with an average evaluation value of 

more than 0.6. The coefficient of coordinated development degree of Tianjin is small, and its carrying 
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capacity level is also low, with an average evaluation value of below 0.2. The average evaluation values 

in other regions are above 0.1 or below 0.6. This shows that once a well-coordinated development 

mechanism has been formed between the supply capacity of marine and land resources and the demand 

for economic and social development, the carrying capacity of regional marine and land resources can 

be improved. 

(3) During the study period, the average value of the coordinated development degree of 11 coastal areas is 

0.5707. From 2006 to 2017, the coordinated development degree of 11 coastal areas is greater than 0.5. 

There are great differences between the coordinated development degree and coordination degree in the 

11 coastal areas, but the bending degree is the same from the time trend. The higher the coefficient of 

coordinated development between the two subsystems, the more harmonious the coordination 

relationship between them. In line with the actual situation, the coordination relationship between the 

two subsystems is also more harmonious in regions with higher economic development level. Areas of 

lower economic development level have many restrictions, so it is necessary to pay more attention to the 

coordination and consistency of promoting growth and benefits. 

 

5.3. Spatial evolution of coordinated development 

In order to analyze the spatial evolution of the coordinated development of marine and land resources 

supply capacity (economic and social development demand) subsystem in coastal areas, the ArcGIS 

software is used to draw the spatial evolution state of the marine and land subsystems, as shown in Figure 

1. 

 

  
(a) Year 2006                                  (b) Year 2017 

Figure 1. Collaborative spatial distribution of the marine and land subsystems in 11 coastal areas (2006-2017) 

 

According to Figure 1, due to the differences in the natural environment, social economy, and 

industrial development among the coastal areas in China, the space for the coordinated development of 

marine and land resources in coastal areas is uneven. In view of the legacy and expansion of industries in 

spatial development, the coordinated development of marine and land resources in various provinces shares 

certain similarities. In 2006, the coordinated development value of Tianjin was less than 0.2, depicting a 
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serious imbalance; those of Shandong, Jiangsu, and Guangdong were between 0.6 and 0.8, in which the 

development was of moderate coordination; other regions were barely coordinated. In 2017, Shandong, 

Jiangsu, and Guangdong were in moderate coordination, while Tianjin was in moderate imbalance; other 

cities were barely coordinated. 

Based on the evolution characteristics of the coordinated spatial distribution of marine and land 

subsystems in 11 coastal areas from 2006 to 2017, it shows that coastal areas should continue to improve 

the utilization efficiency of marine and land resources as well as appropriately promote social and economic 

development under national planning.  

 

6. Conclusion 

This paper uses the entropy method to calculate the evaluation value of the carrying capacity of marine and 

land resources in 11 coastal areas of China. Based on multiple indicators and time series combined with the 

coordinated development evaluation model, the degree of coordination and coordinated development 

between the two subsystems of marine and land resources supply capacity as well as the economic and 

social development demand capacity in coastal areas from 2006 to 2017 were measured. The following 

conclusions are presented in the following order: 

(1) Through the index analysis of the supply-demand subsystem, the average demand level of economic and 

social development from 2006 to 2017 is higher than the supply capacity of marine and land resources, 

but the overall levels for both are not high. The imbalance between the supply and demand among regions 

is significant. However, the supply index of marine and land resources of each region is relatively 

balanced with the economic and social development demand index. 

(2) According to the evaluation value of the 11 regions determined by the marine and land resources carrying 

capacity evaluation model, there are many regions in the state of overload. Therefore, it is crucial to 

improve the utilization rate of marine and land resources as well as promote the sustainable development 

of the economy and society in consideration of the actual development of the region and the experience 

of high carrying capacity regions. 

(3) Based on the calculation from the coordinated development degree evaluation model, the average value 

of the coordinated development degree of the carrying capacity system of marine and land resources in 

the whole coastal area during the study period is 0.571, which reflects a barely coordinated development. 

The average value of the carrying capacity of marine and land resources is 0.8, which is in a state of 

slight overload. Although the corresponding coordinated development mechanism has been forming 

between the two subsystems, it has played a specific role in improving the carrying capacity of marine 

and land resources. However, most regions have advanced economic and social demand, indicating that 

rather than driving economic expansion blindly, the focus should be on the sustainable recycling of 

marine and land resources while promoting rapid and healthy economic and social development. 

In conclusion, carrying capacity helps balance the issues of coordinated development resources, 

population, and environment. The purpose of marine and land resource carrying capacity is to coordinate 

the relationship among marine, land, economics, and society. This paper has shown that sustainable 

development should be taken into account while promoting the healthy and rapid development of the 

economy and society, rather than solely driving economic development.   
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