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Recent Research Progress on Cultural Ecosystem Services Based on CiteSpace Visualization Analysis. WANG
Lu-ning®2, LU Yi-he2®, WANG Wen-ling® (1. Institute of International Rivers and Eco-security, Yunnan University,
Kunming 650500, China; 2. Research Center for Eco-Environmental Sciences, Chinese Academy of Sciences,
Beijing 100085, China)

Abstract: Cultural ecosystem services (CES), as integral components of ecosystem services, play a crucial role in
bridging the realms of human society, cultural dynamics, and the natural environment, particularly within specific
regional contexts, which holds profound implications for both ecological integrity safeguarding and human well-
being enrichment. In this study, CiteSpace software was employed to analyze 369 articles sourced from the Web of
Science platform spanning the years from 2010 to 2023. Data of the articles were visualized and systematically
summarized in terms of the content of the keyword network, high-frequency and central keywords, as well as the
analysis of keyword clusters. The findings underscore a notable evolution in research on CES during the specified
period, with the primary focus on (1) urban parks and green spaces with high accessibility, focus on individual
physical and mental emotional experiences, (2) tourist sites providing recreational values, aesthetic values, and partly
spiritual/religious values, as well as (3) protected areas focusing on the domains of land use, landscape management,
and human-land relations. There has been a notable shift in research perspective, transitioning from monetized to

non-monetized methods, from micro-scale analyses to a synthesis of macro-micro perspectives, from mere value
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assessment to an exploration of human perception and experience, and from singular perspectives to
multidisciplinary and multi-perspective approaches. Future research endeavors should prioritize interdisciplinary
collaborations, particularly with the humanities and social sciences, and emphasize the intricate interplay between
human-land relationships and CES. Furthermore, there is a crucial need to delve into the various mechanisms and
modalities for realizing the value of CES, thereby fostering the harmonious integration of humanity, nature, and
society.

Key words: cultural ecosystem services (CES); knowledge mapping; information visualization; bibliometric

analysis
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Fig.1 Annual number of publications during 2010-2023
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Table 1 Top 15 high-frequency keywords for CES research

KA BR YR H LA
cultural ecosystem services 238 2010
values 102 2010
framework 82 2010
management 80 2013
biodiversity 71 2014
ecosystem services 58 2010
valuation 56 2010
perceptions 54 2015
conservation 51 2010
indicators 46 2014
landscape 37 2014
preferences 35 2015
social media 34 2019
benefits 32 2013

protected areas 26 2017
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Table 2 Top 15 central keywords for CES research

PRt Ho I
cultural ecosystem services  0.28 2010
framework 0.26 2010
ecosystem services 0.17 2010
biodiversity 0.16 2014
conservation 0.14 2010
management 0.11 2013
indicators 0.09 2014
landscape 0.09 2014
perceptions 0.09 2015
preferences 0.08 2015
protected areas 0.07 2017
valuation 0.07 2010
benefits 0.06 2013
quality 0.06 2015
values 0.06 2010
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Fig. 3 Top 10 keywords with the strongest citation bursts
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Table3 New words in CES research during 2021-2023
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2021 online survey provision
green spaces city center
covid-19 pandemic global south
local people socio-demographic characteristic
justice botanical garden

2022 place models
agricultural land machine learning
blue space convolutional neural network
recreational value statistical analysis
flow journal blog

2023 mental health diverse field
spiritual service education level
heterogeneity multiple value
public perceptions novel methodology
landscape element random forest model
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Fig. 4 Keyword clusters of CES
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Table 4 Cluster information of CES

Cluster Name Cluster ID Size Silhouette mean (Year)
value 0 28 0.883 2012
protected area 1 27 0.52 2017
social media 2 27 0.707 2018
landscape values 3 21 0.609 2017
management 4 20 0.801 2014
biodiversity 5 19 0.613 2018
urban green spaces 6 18 0.77 2017
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Table 5 Cluster details
Cluster Name ID Size Silhouette = Mean Top Terms (LSI) Top Terms (log-likelihood ratio, p- Terms (mutual information)
(Year) level)

value 0 28 0.883 2012 cultural ecosystem services; spatial values (7.9, 0.005); cultural cultural ecosystem service
analyst; socio-geographic indicators;  ecosystem services (7.71, 0.01); indicators (1.39); small islands
social capital; cultural service urban green spaces (5.57, 0.05); (1.39); small-scale agriculture
preferences | ecosystem services; factor cultural services (5.57, 0.05); (1.39); native nations (1.39); least-
analysis; deliberative value formation; functional traits (5.27, 0.05) cost path (1.39)
socio-cultural valuation; social capital

protected area 1 27 0.52 2017 cultural ecosystem services; public protected areas (8.03, 0.005); public ecosystem function (0.65);
participation; central-eastern europe;  participatory gis (ppgis) (7.73, 0.01); perceived sensory dimensions
sociocultural perception; spatial national park (7.73, 0.01); south (0.65); benefit transfer (0.65);
analyses | protected areas; participatory africa (7.43, 0.01); tourists (4.23, nature visitation (0.65); evidence-
mapping; biological diversity; 0.05) based health design (0.65)
evaluation methods; landscape planning

social media 2 27 0.707 2018 cultural ecosystem services; social social media (25.27, 1.0E-4); flickr  sensitivity analysis (0.56); outdoor
media; geosystem services; (16.52, 1.0E-4); social media data  recreation (0.56); convolutional
geographical information systems; (11.78, 0.001); mapping ecosystem neural network (0.56); machine
urban sustainability | cultural services; services (8.24, 0.005); spatial learning (0.56); gaoqu township
mapping ecosystem services; analysis (6.25, 0.05) (0.56)
sustainable development goals; urban
green space; computer vision

landscape 3 210.609 2017  cultural ecosystem services; northern  cultural ecosystem services (ces) ism (0.44); landscape pictures

values australia; human rights; ecosystem (7.25, 0.01); landscape values (5.93, (0.44); communities (0.44); human
service; social perceptions | landscape 0.05); ecosystem assessment (5.42, rights (0.44); recreation potential
values; free listing tasks; landscape 0.05); landscape planning (4.86, (0.44)
descriptions; multifunctional agrofo-  0.05); ism (4.5, 0.05)
restry; preference elicitation

management 4 200.801 2014 cultural ecosystem services; contingent ecosystem services (16.27, 1.0E-4); delphi method (0.67); participatory
valuation; todgha oasis; ecosystem decision-making (7.63, 0.01); approach (0.67); health rating
services; cultural services | ecosystem deliberative valuation (7.63, 0.01);  (0.67); rurality (0.67);
services; cultural services; guanzhong- agriculture (7.63, 0.01); landscape interdisciplinary social science
tianshui economic region; priority preferences (4.13, 0.05) (0.67)
conservation areas; aesthetic
preferences

biodiversity 5 190.613 2018  cultural ecosystem services; physical  relational values (17, 1.0E-4); urban gi certification (0.49); wastelands

environment; residential districts;
computer vision; cultural landscape |

green space (6.75, 0.01); natures
contributions to people (5.08, 0.05);

relational values; natures contributions; waste stabilization ponds (5.08,

cultural capital, human capital;
indigenous ecological knowledge

0.05); constructed wetlands (5.08,
0.05)

(0.49); travel cost (0.49); social
valve (0.49); indigenous ecological
knowledge (0.49)




Cluster Name ID Size Silhouette = Mean Top Terms (LSI) Top Terms (log-likelihood ratio, p- Terms (mutual information)

(Year) level)
urban green 6 180.77 2017 cultural ecosystem services; linear urban green spaces (12.78, 0.001);  tag-cloud (0.35); leisure activity
spaces model; green space use; ecosystem geographic information systems (0.35); walkable cities (0.35);
service potential; people-landscape (9.73, 0.005); ecosystem service generalized linear model (0.35);
interaction | urban green spaces; (9.73, 0.005); urban biodiversity plant invasions (0.35)
recreation experience preferences; (9.73, 0.005); spatial planning (6.09,
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