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Table S1. Hydrological, structural, and ecological characteristics of freshwater swamp forests in different regions of the world


	Region
	Hydrological Regime
	Dominant Vegetation / Canopy
	Microtopographic 
	Notable Ecological Notes
	References

	Africa (e.g., Zambia, Congo Basin, and Niger Delta) 
	Seasonal flooding (riverine and deltaic); predictable wet/dry pulses; groundwater-fed baseflow 
	Papyrus swamps, savanna-like floodplains; Tall FSF (Alstonia boonei, Symphonia globulifera) 
	Minor elevation differences; flooded vs. non-flooded microsites
	Elevated islands support drought-tolerant species. The "Sponge" effect (flooding) naturally limits land conversion, though 30% of FSF was lost to illegal logging 

	Giesen 2018; Upstill-Goddard et al. 2017; Ayanlade and Drake 2016




	Amazon Basin (e.g., Brazil, Peru - Várzeas and Chavascais) 
	Predictable, large-scale seasonal flood pulses driven by major river systems 
	Highly specialized, flood-tolerant canopies (Calophyllum brasiliense, Crudia amazonica, Virola calophylla) 
	Dynamic sediment mounds and small depressions formed by flood debris 
	Pronounced environmental filtering due to prolonged hypoxia; vegetation structures act as dynamic geomorphic templates that trap riverine organic matter
	Wittmann et al. 2004; Parolin and Wittmann 2010; Junk et al. 2013 

	Europe (Central and Eastern) 
	Seasonal to prolonged waterlogging; groundwater-driven 
	Alnus glutinosa (Black Alder) 
	Hummocks (formed by adventitious roots) and hollows 
	Cyclic succession: forest dieback leads to loss of the pump (evapotranspiration), causing a rise in the water table and hummock decline

	Pielech & Malicki 2018

	Southeast Asia (e.g., Indonesia, Malaysia, Singapore) 
	Riverine and coastal lowlands; prolonged, deep seasonal flooding and high groundwater levels 
	Canopies dominated by genera such as Barringtonia, Dillenia, and Myristica, occurring alongside Pandanus and other palms. 

	Pronounced hummocks, root mounds, and micro-depressions 
	Microtopography promotes intense niche differentiation; elevated microsites support high tree species diversity compared to the flooded matrices
 
	Giesen 2018; Clews et al. 2018

	North America (Bottomland Forests) 
	Predictable seasonal flooding; prolonged dormant season inundation 
	Quercus palustris, Acer rubrum, Taxodium distichum, Nyssa aquatica 
	Hummocks and hollows; root-zone expansion 
	High carbon sequestration; nutrient entrapment (sponge). Hydroclimate shifts and extreme events drive canopy mortality and species turnover (pump failure)


	Lee et al. 2016; Saladyga et al. 2020; Krauss et al. 2024

	North America (Pacific Northwest) 
	Permanently saturated soils to seasonal water-table fluctuations; coastal rain and minerotrophic groundwater forcing 

	Conifer and cold-deciduous open to closed canopies (Picea sitchensis, Tsuga heterophylla, Thuja plicata, Alnus rubra) 

	Mounds, depressions, and organic soil accumulation pits 
	High carbon storage and deep organic horizons; windthrow drives fine-scale single-tree gaps; extreme hydro-climatic shifts threaten regional water regulation and landscape resilience 
	MacKenzie and Moran 2004; Bidlack et al. 2021; NatureServe 2026 

	Northern Australia
	Seasonal to near-permanent flooding
	Eucalyptus camphora canopy; Melaleuca spp. and Leptospermum spp. shrubs
	Vegetation islands
	Adaptations to prolonged inundation; fine-scale heterogeneity in species composition
 
	Greet 2016, 2020

	South America 
(Brazil) 
	Variable (e.g., ~6 months/year in subtropical regions 
	Oligarchic canopies (7–15 m); Calophyllum brasiliense, Tabebuia cassinoides, Erythrina crista-galli, Ficus cestrifolia, Citronella gongonha, and Virola spp. 

	Vegetation islands, hummocks
	Low diversity (filtering); hummocks support less-tolerant species. Regional turnover reflects 'ecological sinks' for adjacent biomes (e.g. Amazonian chavascais vs. subtropical Atlantic) 

	Waechter and Jarenkow 1998; Teixeira et al. 2011; Kurtz et al. 2013

	French Guiana
	Prolonged seasonal flooding
	Flooded forest interior
	Hummocks, mounds
	Flooding gradients drive species partitioning between hummocks and depressions 
	Koponen et al. 2004; Whittaker 1977; Bailey and Dell 1973

	Norwegian swamp forests
	Variable flooding; microtopography-driven
	Mixed swamp forest
	Mounds, depressions, hummocks
	Fine-scale elevation differences create heterogeneity in species composition
	Økland et al. 2008; Krauss et al. 2024




