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Trade—offs and synergies of ecosystem services : Development history and research characteristics

FENG Yi', CAO Yingui"*, LI Shengpeng', WANG Shufei', LIU Shihan', BAI Zhongke"*

(1. School of Land Science and Technology, China University of Geosciences ( Beijing), Beijing 100083, China; 2. Land Consolidation and
Rehabilitation Center, Ministry of Natural Resources, Beijing 100035, China)

Abstract: Ecosystem services are closely related to human well-being, and the study of the trade—offs and synergies between ecosystem
services is currently a pressing research topic. By analyzing its conceptual connotation and research characteristics, we can better
understand the relationship between the regional ecosystem services, adapt to the need of the parties to maximize the overall benefits, and
provide a basis for decision—making for regional development. This study focused on the literature quantitative characteristics of domestic
and foreign research on ecosystem services trade—offs and synergies from 1996 to 2020 by literature analysis and comparative analysis.
Domestic and foreign research themes from different periods, from the beginning of development to the present, were analyzed. The
conceptual connotation and research characteristics of the trade-offs and synergies of ecosystem services were summarized. Finally,
shortcomings existing in current research and future research directions were identified. The specific conclusions are as follows : the number
of domestic and foreign studies is increasing, with the foreign growth rate faster than domestic; Ecosystem service trade—offs and synergies
are strongly dependent on time and space scales, the difference of spatio—temporal scale jointly drives the dynamic change of the
relationship between trade—offs and synergies, but there is still a lot of research space in this field. In the future, it is necessary to
strengthen the research on the framework model, quantitative analysis, driving mechanism, internal mechanism, threshold effect, supply
and demand of temporal and spatial changes to better understand the mechanism of temporal and spatial changes in ecosystem service
trade—offs and synergies, and achieve a mutually beneficial situation for regional ecological environment and socioeconomic development.
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Figure 1 Comparison of literature quantity on trade—offs and synergies of domestic and foreign ecosystem service

" giverbasin T T

Atradeoff 4stakeholder -
Dbiofuel 7 ioess plateau
I s
wayment . + ‘Figrr demand
. {ana <ECiENCE + ++ 4 Jnvest model
ecosystem service seclimation offamework 7 4 cover change
agroforest; ‘ ti t
ecosystem management % 2 -scale ~ +F 42doetive/managemen
] «adaptation s = = 4
\appropriation africa + <jcarbon se on
fresh water " aPgverly - driver
Jwater 1"5""5‘- - Juture 4 qclimate e LTl
tecohydrology \ecology forest + (wetland \economic valuation
‘8 4and use J‘agriculture 4environmental service
5 9fﬁCIency oaversity . «f/and use change
«algorithm crop pollination .lporicy
4 j;oresl planning i
©example climate change frestoration
) Y / intensification
._::V nbo . baltic sea Jesidential development ’ . s
linteger optimization .[S,ustatnabﬁhty
ofbenefit {@de—off basin
- economy-ecology = encs
f rhine \agricuftural intensification £
carbon
(capacity to buffer ‘case study dqdeforestation osystem
\biclogical diversity conservation of impact
management

+¢onservation yrcononics
‘disturbance

E@iodi versity

i,cp'u’car’ ecosysfemprocesse. ecosystem
indicator

dry tropical forest
mexico

gbioma
4dynamics

B2 ERESRGRSE S HhE X7 E

Figure 2 The keyword timing map of trade—offs and synergies of international ecosystem service
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Figure 5 Spatio—temporal research characteristics of trade—offs

and synergies of ecosystem service
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Figure 6 Research process of spatio—temporal changes of trade—offs and synergies among ecosystem service
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