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Abstract: Riparian areas are ecosystems with significant value in various aspects, which have been 
recognized since 1970s, when the United States held an academic seminar on the conversation, 
management, and importance of riparian habitats. The properties of these areas would affect 
adjacent water quality and ecosystem. Besides, they could be utilized for several positive aims due 
to the unique characteristics. In this paper all scientific publications related to the utilization of 
riparian areas of Three Gorges Reservoir are reviewed and categorized. To accomplish this, online 
search engines were used. The key words were “riparian” and “Three Gorges Reservoir.” Twenty 
seven publications were found with most published in scientific journal (70%) and primarily after 
the year of 2006 (95%). These publications covered a wide range of thematic categories such as the 
ecology of riparian areas, the abiotic parameters that influence these ecosystems, the anthropogenic 
impacts on them, their proper management and the potential measures to utilize them. The results 
showed that the awareness regarding the riparian areas of Three Gorges has increased in the last two 
decades especially after the construction of Three Gorges Dams. However, comparing searching 
results from “CNKI” with “web of science”, “Europe PMC” and “Science Direct”, Chinese scholars 
have nearly no systematic studies on the economic evaluation of riparian zones. Most of the 
relevant scientific publications focus on one aspect of the Three Gorges Reservoir riparian zone, 
such as the agro-ecological utilization, the environmental conditions, and the tourism utilization. 
These aspects do cover many approaches to measure the value and discuss the management of the 
riparian zone. Nevertheless, some general assessment is still in need. 

1. Introduction 
Riparian zone, also known as water-level fluctuation zone, buffer zone, etc., refer to flooded land 

that periodically emerge from the water surface because of the seasonal fluctuation of water level in 
rivers, lakes, or reservoirs. It is a special part of land, serves an important role in ecology and 
environmental resource management, and could bring economic benefits in various ways. Initially, 
riparian areas were considered as a type of a wetland. With the advancements in riparian ecology 
during the last four decades, most scientists consider riparian areas as a unique and different 
ecosystem than wetlands, although some areas can be considered both as riparian and wetlands. 

In general, the properties of riparian zones could bring great benefits. By providing superior 
agricultural environment and attractive natural landscape, riparian zones could create economic 
benefits in multiple fields, including agriculture and tourism. Therefore, it is essential to 
continuously develop an effective and reasonable measure to utilize the land of riparian zones, which 
could guide us to create more benefits through utilizing it while preventing it from damages and 
pollution. The riparian area of Three Gorges Reservoir, as a result, is also worth studying through 
such approach. 

After the construction of the Three Gorges dams, the academia in China soon started to pay 
attention to relevant issues. As one of the related topics, the riparian zone also became one academic 
interest. Many researchers have done studies on its properties and management. This paper is going 
to analyze the present studies done in the academia on the utilization of riparian zone in the Three 
Gorges reservoir, finding both its value and ways to manage and use it. 
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2. Materials and Methods 
Literature Survey Methods: Online database search engines, including CNKI, Web of Science, 

Google Scholar, Science Direct, Scopus, and Europe PMC were mainly utilized to look up literatures 
discussing the utilization (or value) of the riparian zone in Three Gorges Reservoir and some 
publications that evaluate riparian zones in a general way in order to compare and contrast the 
academic focus of China and that outside of China. “Riparian zone” “evaluation” “utilization” 
“Three-Gorges Reservoir” “Hydro-fluctuation zone” were keywords being used while searching. For 
the searching done on CNKI, particularly, keywords in simplified Chinese, including “三峡” “消落

带” “经济” and “利用”, were utilized. In all, 28 pertinent publications were found, of which 5 are 
about general evaluation of riparian zones. 

Literature Analysis and Synthesis: The process of analysis and synthesis of the literatures were 
done in four steps. The first portion focused on the publication types, which divided the publications 
into four main groups: journals, proceedings, dissertations, and book chapters. The second part 
chronicled the publications, analyzing the number of literatures from 2001 to 2020 and showing how 
the interest in this topic in academia has changed over time. The third section, serving as the most 
crucial part of analysis and synthesis, categorized the themes of the publications by regarding the 
how their subjects are related to the utilization of riparian zone. 

3. Results and Discussions 
Publication Types: 80% of all the publications, except the 5 that are about general evaluation of 

riparian zones, are journals. On the contrary, other publication types including book chapters, 
proceedings, and dissertations all had low percentage. Dissertations had a percentage of 12%, 
whereas proceedings and book chapters respectively had only a percentage of 4% (Fig. 1). Plus, the 
majority of the literatures were in English, although the majority of scholars studying on this topic 
were Chinese researchers. It’s also worth noticing that all the dissertations were in Chinese while 
most of the other types of publications were not. 

 
Fig.1: the Percentage of Different Types of Publications Related to the Utilization and Value of the 

Riparian Zone in Three Gorges Reservoir 
Chronicle of publications:  First of all, all the 28 publications were published after 2000. (Fig. 2) 

Only two of the 23 publications were found to be published before 2006, when the Three Gorges 
Dams completed the construction which serves as a very possible reason. After 2006, the number of 
publications started to gradually increase and the number never fell back to the level before 2006 
again. After that, 2011-2012 also served as a time node when the number of publications started to 
grow rapidly, probably because the water level of Three Gorges Reservoir reached the highest level 
in the history in 2012, which therefore raised great attention in the academic field to study on related 
topics. From 2001 to 2020, approximately 91% of all the literatures were published after 2006 and 
83% of them were published after 2012. Such trend clearly indicates the increasing of awareness on 
the importance of riparian zone of Three Gorges Reservoir in China. It is also good to see that such 
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trend is still continuing. 

 
Fig.2: the Number of Publications Published Every Two Years, Related to the Utilization and Value 

of the Riparian Zone in Three Gorges Reservoir 
Thematic Categorization: After all the 25 literatures were reviewed, the subject matters of them 

were categorized into 3 main groups: ecology and abiotic parameters, tourism, and agriculture, with 
corresponding subject matters. The percentages of each group of publications are listed in TABLE 1. 
Although the subject matters present the major focus of the publications, it should not be ignored that 
many of the literatures covered more than 1 different subject matters. This paper is then going to 
discuss each of the three categories. 

a) Ecology and Abiotic Parameters: This category contains three major subject matters – i) 
nutrients, ii) environmental conditions, iii) sedimentation and metal, iv) soil, v) temperature, vi) 
ecosystem, and vii) land use. Although ecology and abiotic parameters could usually be regarded as 
two distinct categories, many of the publications used in this literature review covered both, and it is 
hard to determine which one is more important in the literature. Therefore, these two types were 
combined together. For nutrients, only one of the publications was included, which mainly focus on 
the distribution and transformation of nutrients in large-scale lakes and reservoirs [6], summarizing 
management problems and tools to solve them. Environmental technological methods, 
eco-technological methods, and models are applied in the paper. Nevertheless, the riparian zone is 
not the most significant theme in this literature. Then, one publication analyzes the content of 
sedimentation and metal in the riparian zone of Three Gorges Reservoir. [8] Plus, several studies 
refer to the properties of soil in the riparian zone, which could provide some experience for 
agricultural utilization. [9, 28] Besides, several literatures mainly analyze the environmental 
challenges faced by the riparian zone in Three Gorges reservoir, which reveals some limitation while 
discussing the utilization of the riparian zone, such as temperature and the threat to the ecological 
safety. [7, 13, 20] As for ecosystem, many publications cover this subject matter. [10, 14, 16, 17, 23, 
27] Among these four publications, publication [17] concentrates on evaluating the value of the 
riparian zone, which divides the ecosystem of the Three Gorges riparian zone into different 
categories and compares the value of ecosystem service between different modes of utilization. 
Publication [23] carries out its study in similar measures, which establishes an evaluation system, to 
measure and predict the effects of four potential protection and utilization modes on the health status 
of the Three Gorges Reservoir area’s riparian zone. Publication [10] and [16], on the other hand, 
discusses how the use of land would affect the ecosystem. Besides how the ecosystem would be 
affected by various factors, publication [27] also examines how the ecosystem, influenced by land 
use, causes huge impacts on water quality in the Three Gorges Reservoir area. Similarly, publication 
[14] first discusses how the ecosystem is affected by other factors, especially how the ecosystem is 
damaged, and then studies how it would affect the local riparian zone and vegetation. Finally, two 
publications take the approach of land use under this category, showing that the land use in Three 
Gorges reservoir was under improvement of ecological security and economic benefits. [12, 22] 
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Table 1: The percentage of each category based on the publications related to the utilization and value 
of the riparian zone in Three Gorges reservoir. (Some publications covered various subject matters) 
Category Subject Matter Percentage of Publications (%) 
a)Ecology and Abiotic Parameters i)Nutrients 

ii)Land Use 
iii)Sedimentation and Metal 
iv)Soil 
v)Environmental Challenges 
vi)Ecosystem 

56 

b)Tourism  9 
c)Agriculture i)Agro-ecological 

ii)Revegetation 
iii)Compensation to Farmers 

35 

b) Tourism: Only two publications found were found to evaluate the value and utilization of the 
riparian zone of Three Gorges Reservoir from the perspective of tourism. [15, 25] Publication [15] 
takes the water-fluctuation zone in Three Gorges Reservoir as an instance, to explain the passive 
effect of riparian zone to tourism, including impacts on tourist attraction, environment, management, 
and potential opportunities, which provides valuable ideas on how to utilize the riparian zone 
rationally from the perspective of tourism. Publication [25], however, focuses on a narrower and 
more specific subject: the landscape design of riparian zone. This paper also takes the riparian zone 
in Three Gorges as an example, putting forward a theoretical framework of ecological landscape 
design of urban coastal strip, which provides a practical and feasible basis for future scientific and 
rational development and utilization. 

c) Agriculture: 35% of the publications were found to have a subject matter on agriculture. [9, 11, 
18, 19, 21, 24, 26] They were then divided into four groups depending on their subject matters, 
which are i) agro-ecological, ii) vegetation, iii) compensation to farmers, and iv) general production 
of local agriculture. Two of the publications took a directly agro-ecological under this theme. [11, 26] 
One divides the Three Gorges reservoir into four sections based on the fuzzy cluster analysis method 
of ISOTATA. By analyzing the eco-economic properties of each section, direction and orientation 
for the development of eco-economy and measures to protect ecological environment are proposed. 
Therefore, the paper contributes to pave the way for agricultural sustainable development in the 
Three Gorges reservoir. [11] The other publication, however, concentrates on one paradox faced by 
the government: whether to use the flooded riparian land along the Three Gorges reservoir or not. 
The study utilizes various techniques including ESs and Emergy analysis to evaluate the issue, and 
finally draws the conclusion that appropriate management instead of complete prohibition is 
necessary. The method of Emergy analysis is also used by publication [21]. The study evaluates the 
environmental performance of three agricultural production systems--cropping, poultry rearing, and 
fish raising--in the riparian zone of Three Gorges reservoir, and eventually finds out that a more 
environmentally-friendly way of production should be advocated in the cropping system and policy 
supports should be provided for farmers to develop poultry rearing and fish raising systems to 
increase their income. Besides, this paper also mentions the dilemma discussed by publication [26], 
and suggests the cooperation between the government and local farmers instead of total prohibition 
as well. Some other publications focus on more specific subject, such as revegetation. [9, 18, 24] 
Publication [9], as described in the first category, mainly focuses on how revegetation in the riparian 
zone would affect soil bacterial diversity. The other two, nonetheless, mainly discuss vegetation 
reconstruction itself, putting forward its significance not only in ecosystem, but also in economy. 
Finally, one publication [19] analyzes the farmers’ willingness of ecological fallow economic 
compensation in the Three Gorges reservoir area, which could be regarded as the fundamental study 
for further cooperation between government and farmers discussed by publication [21] and 
publication [26]. 

Future Expectations: Generally speaking, the major space for development remaining in Chinese 
academia on this topic is that general theory is too insufficient. To compare and contrast, several 
publications outside China were reviewed, which provided general theocratic analysis and strategies 
on relevant subject matters. [1, 2, 3, 4, 5] For example, publication [1] discusses the issue on how 
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riparian buffers could create economic value. To the contrary, although studies done in Chinese 
academia cover some aspects of the economic value of riparian zone, not one conclude them as a 
whole or regard it as an independent subject. Another example is publication [5], which analyzes the 
landholder’s decisions about riparian zone management. Such studies could provide valuable 
experience for further research. For instance, the results and experience derived from this study 
could be utilized in study on the cooperation between government and landholders. In particular, 
studies on the cooperation between local government and farmers in Three Gorges reservoir would 
benefit a lot if previous studies could provide some analysis on how farmers usually manage the 
riparian zones in Three Gorges reservoir. Thus it would be a significant goal to achieve in the future 
Chinese academia, to develop more systematic and theoretical basis. 

4. Conclusion 
In Northern America and most European countries the study of riparian areas has been a focal 

point in natural resources for decades. Based on such academic circumstances, many systematic 
studies have been made, including those that focus on the economic evaluation of riparian zones. In 
contrast, very few scientific publications in China make systematic studies on riparian zones in a 
general way. Namely, almost all the relevant publications in China focus on only one specific aspect. 
As a result, a general evaluation on the value of riparian zones is in deficiency as well. Howbeit, as 
the construction of Three Gorges Dam drew huge attention from the academic field, the academic 
interest in the riparian zone of Three Gorges Reservoir gradually increased thereafter. Such 
exponential increase of publications referring to the riparian zones suggests that their importance has 
been gradually recognized. Based on such optimistic trend, comprehensive understanding of riparian 
areas, which could help us discover more effective and sustainable management, could serve as a key 
subject to study on in the academic field in the future. As many studies have discussed the economic 
value of riparian zones in some certain specific aspects, still a holistic research to integrate those 
factors is in need. With such theoretical fundament, the riparian zone of Three Gorges Reservoir 
would be more beneficial to the local. What’s more, the public’s awareness on the significance of 
riparian zones, and the utilization of these zones need to improve. It would be difficult to promote 
the utilization as well as prevent damage and pollution in practice without the public’s support. 
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