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Table S1. List keywords of ecosystem types on each typology of NbS
	Typology NbS
	Keyword of Ecosystem Types

	Intrinsic NbS
	forest, wetland, peatland, grassland, grass, mangrove, coral reef, seagrass, marsh, savanna, alpine, peat bog, floodplain, dune ecosystem, tundra, alpine or subalpine, meadow, karst, rainforest, steppe, tree, shrub, and orchard.

	Hybrid NbS
	urban forest, constructed wetland, riparian, green wall or facade, eco-roof (green-roof and living eco roof), vertical garden, rain garden, living stream, stormwater park, green belt, swales, green street, urban meadow, bioretention system, bioswale, stormwater tree pit, pervious pavement, permeable surface, green urbanism, ecosystem-based coastal protection, sustainable drainage systems (SuDS), living shoreline, biophilic design, water sensitive urban design (WSUD).

	Artificial NbS
	Park (urban park, heritage park), urban green, garden, community garden, green infrastructure, greenspace, green corridors, green strip, green fence, farming, agroforestry, urban agriculture/urban farming, eco-urban farming, allotment, forest gardening, green entrepreneurship, sustainable community development, landscape restoration, food forest, urban ecology, green infrastructure networks, permaculture landscape, social forestry, permaculture garden, eco-village.






Table S2. Definition of each ecosystem type on each typology of NbS
	Ecosystem Types
	Descriptions
	Source

	Agriculture
	The science and practice of farming, including soil management and crop production.
	FAO, (2021)

	Agroforestry
	Agroforestry is a land use management system in which trees or shrubs are grown around or among crops or pastureland.
	Debele et al., (2023)

	Allotment
	Small plots of land rented by individuals for growing plants or vegetables.
	UK Allotment Society, (2019)

	Alpine
	High-altitude ecosystems above the tree line, characterized by harsh conditions.
	IUCN, (2020)

	Alpine Meadow
	High-altitude grasslands with diverse flowering plants.
	National Geographic, (2018)

	Bioretention System
	Shallow landscaped depressions which are typically under drained and rely on engineered soils, enhanced vegetation and filtration to remove pollution and reduce runoff downstream.
	Debele et al., (2023)

	Bioswale
	Bioswales are channels designed to concentrate and convey stormwater runoff while removing debris and pollution.
	Debele et al., (2023)

	Community Garden
	Shared green spaces where communities grow plants collectively.
	FAO, (2020)

	Constructed Wetland
	An engineered sequence of water bodies designed to filter and treat waterborne pollutants found in sewage, industrial effluent, and storm water runoff.
	Debele et al., (2023)

	Coral Reef
	Marine ecosystems formed by coral polyps, rich in biodiversity.
	NOAA, (2021)

	Dune 
	A hill of loose sand built by aeolian processes (wind) or the flow of water.
	Debele et al., (2023)

	Eco-Cities
	Urban areas designed to minimize environmental impact and promote sustainability.
	UN-Habitat, (2021)

	Eco-Roof
	A roof of a building that is partially or completely covered with vegetation and a growing medium, planted over a waterproofing membrane.
	Debele et al., (2023)

	Floodplain
	An area of low-lying ground adjacent to a river and formed mainly by river sediments and subject to flooding.
	Debele et al., (2023)

	Forest
	Planting trees and shrubs
	Debele et al., (2023)

	Garden
	Cultivated areas for growing plants, often for aesthetic or food purposes.
	FAO, (2019)

	Grassland
	Open areas dominated by grasses, with few trees or shrubs.
	FAO, (2018)

	Green Belt
	Areas of open land around cities, protected from development.
	UK Government, (2020)

	Green Corridors
	Strips of vegetation connecting habitats, promoting wildlife movement.
	IUCN, (2021)

	Green Fence
	Living shrubs or trees that can also be referred to as a hedge or a 'green' fence.
	Debele et al., (2023)

	Green Street
	They are linear elements/trails connecting other urban green spaces and providing opportunities for connectivity, recreation, and transportation (bicycle). They also create a network of natural and constructed spaces that primarily serve as a green network . Greenways can also be defined as linear parks, pedestrian-friendly corridors, and multipurpose transportation corridors that provide socioeconomic benefits. Their typology could differ based on criteria such as “freeway-to-greenway, rail-to-trail, waterfront, active travel corridor, and nature trail”.
	Sharma (2015), Horte & Eisenman, (2020)

	Green Strip
	Striped grass and vegetation.
	Debele et al., (2023)

	Green Wall
	A wall completely or partially covered with greenery.
	Debele et al., (2023)

	Greenspace
	Multifunctional open space characterised by natural vegetation and permeable surfaces
	Debele et al., (2023)

	Karst
	Landscapes formed by the dissolution of soluble rocks like limestone.
	UNESCO, (2021)

	Living Stream
	Restored or natural streams that support aquatic life and biodiversity.
	US EPA, (2019)

	Mangrove
	A mangrove is a shrub or small tree that grows in coastal saline or brackish water.
	Debele et al., (2023)

	Marsh
	Wetlands dominated by herbaceous plants, often at the edges of water bodies.
	Ramsar Convention, (2019)

	Orchard
	A piece of enclosed land planted with fruit trees.
	Debele et al., (2023)

	Park
	Designed green spaces in urban or rural areas for recreation and conservation.
	IUCN, (2020)

	Peat Bog
	A type of wetland with acidic, waterlogged peat soils.
	Ramsar Convention, (2019)

	Peatland
	Wetland ecosystems with dense layers of partially decayed organic matter (peat).
	IUCN, (2020)

	Pervious Pavement
	Pervious pavements are an innovative solution that can substitute for traditional impermeable surfaces in urban environments, including roads, parking lots, walkways, and pedestrian areas. Their purpose is to absorb and infiltrate stormwater runoff effectively. They are well incorporated into other urban stormwater control measures. Pervious pavement is a type of porous pavement that can absorb stormwater, resulting in a decrease in runoff and an increase in groundwater recharge. Typically, these pavements comprise asphalt binder or cement paste-coated single-graded aggregates with interconnected pores that enable water to permeate the surface.
	Mullaney & Lucke, (2014), Anupam et al., (2021)

	Rain Garden
	A garden of native shrubs, perennials, and flowers planted in a small depression, which is generally formed on a natural slope.
	Debele et al., (2023)

	Rainforest
	Dense, biodiverse forests with high rainfall, typically tropical or temperate.
	WWF, (2022)

	Riparian
	Is a vegetated “buffer-strip” near a stream, which helps to shade and partially protect the stream from the impact of adjacent urban, industrial or agricultural land use.
	Debele et al., (2023)

	Savanna
	Mixed grassland-woodland ecosystems with scattered trees.
	WWF, (2017)

	Seagrass
	A coastal ecosystem in the upper coastal intertidal zone between land and open saltwater or brackish water that is regularly flooded by the tides.
	Debele et al., (2023)

	Shrub
	Living shrubs or trees that can also be referred to as a hedge or a 'green' fence.
	Debele et al., (2023)

	Stormwater Park
	Rain and stormwater gardens are green infrastructure stormwater management methods, but stormwater gardens have a more advanced design and may include additional features to improve stormwater treatment and infiltration. While rain gardens focus on capturing and absorbing stormwater through native plants and natural filtration, stormwater gardens use similar approaches. Still, they may also include engineered soil, filter media, and drainage structures to optimize stormwater management and improve water quality 
	Ishimatsu et al., (2017); Zhang et al., (2021)

	Swales
	Shallow, vegetated channels designed to manage stormwater and promote infiltration.
	SUDS, (2018)

	Tree
	A single woody plant or a collection of trees forming a forest ecosystem.
	FAO, (2020)

	Tundra
	vegetation dominated by shrubs or dwarf shrubs
	Debele et al., (2023)

	Urban Agriculture
	Growing food and raising animals within cities or urban areas.
	FAO, (2022)

	Urban Forest
	Urban forests and trees are crucial for providing numerous ecosystem services and addressing various water-related challenges such as flood control, groundwater recharge and water quality improvement. They also contribute to carbon sequestration, climate change adaptation, biodiversity conservation, improving human well-being and socio-ecological connectivity. Through evaporation, transpiration, and runoff capture mechanisms such as bioretention and soil rainwater storage systems, urban forests effectively manage stormwater while maintaining natural hydrological processes 
	Ponte et al., (2021); Livesley, McPherson, & Calfapietra, (2016)

	Urban Green
	Vegetated areas within cities, including parks, gardens, and green roofs.
	UN-Habitat, (2021)

	Urban Meadow
	Grassland areas in urban settings, often managed for biodiversity.
	IUCN, (2021)

	Wetland
	an area where water covers the soil or present either at or near the surface of the soil all year.
	Debele et al., (2023)



Table S3. Overview of the global agendas compiled from various sources.
	Global Agendas
	Purpose
	Timeline

	The Paris Agreement
	Consensus among the parties to the UNFCCC over the global approach to climate change, including both mitigation and adaptation strategies. The Paris Agreement along with NDCs aim to limit global warming below 2 degrees Celsius, with efforts to pursue 1.5°C, emphasizing NbS as a fundamental tool for achieving these targets.
	Adopted in 2015 and effective from November 2016; the implementation phase officially starts in 2020, while the agreement underscores the need for actions prior to 2020.

	NDCs
	Contributions of individual nations towards achieving the objectives of the Paris Agreement. Indonesia pledges to reduce emissions by 29% unconditionally and up to 41% conditionally by 2030. These commitments include the necessary policies and strategies to attain the global objectives established in the Paris Agreement.
	Revised and reported every five years. The current target was set to 2030.


	SDGs
	International framework for sustainable development, including 17 SDGs and their corresponding goals. Goals 13 (Climate Action), 14 (Life Below Water), 15 (Life on Land) emphasize NbS in ecosystem restoration, biodiversity conservation, and climate resilience.
	2015 – 2030 

	SFDRR
	A global framework to direct multi-hazard catastrophe risk management in development across all levels and sectors.
	2015 – 2030

	Nature-Positive 2030
	The objective is to cease and reverse biodiversity loss by 2030, with the aim of attaining complete ecological restoration by 2050. This initiative promotes ecosystem restoration by integrating NbS in national development policies.
	2022 – 2030

	GBF
	Accord obligating countries to cease and reverse biodiversity depletion by 2030. comprises 23 action-oriented global priorities for urgent implementation over the decade up to 2030. 
	2022 – 2030 

	CRDP
	a continuous process for managing alterations in climate and other influencing factors on development, integrating flexibility, innovation, and collaborative problem-solving with efficacy in reducing and adapting to climate change.
	2014 ~



Table S4. List keywords of the key lessons learned
	Lessons Learned
	Searched Keywords 

	Lack of Consensus and Standardized Frameworks
	imperfections, ineffective, integration, standardized, standardized framework, vague framework, administration, ambiguity, universally definition, fragmented, fragmented stakeholder, guidelines, integration, holistic


	Stakeholder Engagement and Collaboration
	participation, collaboration, engagement, involvement, consultation, cooperation, dialogue, interaction, communication, partnership, networking, collaborative governance, inclusive governance, community-driven, engagement strategies, collective action, social networks, organization, private sector engagement, public-private partnerships, business involvement, industry participation, corporate involvement, teamwork


	Financial Constraints and Investment
	financial, credit, inefficiency, evaluations, valuation, distribution, investments, discounting, budget, funding, economy, cost, resources, payment, economic valuation, cost-effectiveness, benefit-cost analysis, financial incentives, funding mechanisms, economic instruments, sustainable finance, green finance, ecosystem service markets, investment strategies, carbon market, carbon tax, carbon price, financial sustainability, national investments, global investments, corporate social responsibility, private financing, market-based solutions, private funding


	Regulatory and Policy Constraints
	political, complexity, non-compliance, monitoring, regulatory, bureaucracy, oversight, compliance, legislation, enforcement, procedures, policy, planning, adaptive, non-essentiality, blueprint, roadmap, guidelines, objectives, forecasting, sustainability, resilience, adaptation, vision, policy integration, strategic planning, cross-sectoral planning, spatial planning, policy coherence, regulatory


	Knowledge Gaps and Capacity Building
	silos, interdisciplinary, exclusion, cross-disciplinary, synergy, multi-disciplinary, monitoring, dynamic outcomes, learning, learning processes, adaptive learning, feedback loops, knowledge sharing, creative solutions, dynamic outcomes, iterative relationship, intentional learning, regenerative properties, transformative, innovation, novel approaches
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