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Table S1. Summary of tropical/sub-tropical case studies reporting groundwater WQI, HPI, and pesticide co-contamination near landfills/dumpsites
	Region / Country
	Site type
	Index reported
	Reported range / key value
	Dominant contaminants
	Source

	Central Thailand
	Open dump
	WQI / carcinogenic risk
	WQI up to 2945.6 (highly polluted)
	Pb, Cd, Ni, Cr
	Aendo et al. 2022

	Port Harcourt, Nigeria
	Dumpsite
	WQI (seasonal)
	56.4 (dry) to 140.9 (wet season)
	Fe, Mn, coliforms
	Abiye 2025

	Bangladesh (4 sites)
	Landfill
	Leachate Pollution Index (LPI)
	Comparable to India/Malaysia high-LPI sites
	Pb, Cd, Ni, Mn
	Parvin et al. 2021

	Eastern Cape, South Africa
	Municipal landfill
	WQI / HI / ILCR
	WQI > 300 (unsuitable for drinking)
	Heavy metals (unspecified mix)
	Silwani et al. 2025

	Kanpur, India
	Dumpsite (soil)
	HHRA (soil)
	Elevated HI in hot, tropical urban conditions
	Pb, Cd, Cr
	Dixit et al. 2023

	Nigeria (multi-site review)
	Landfill / dumpsite
	Distance-decay contamination
	Serious contamination within ~200 m; detectable to ~1000 m
	Mixed heavy metals, ammonium
	Han et al. 2016 (meta-analysis, cross-referenced)

	Southwest India (peri-urban)
	Agricultural + peri-urban aquifer
	WQI / pesticide correlation
	Significant correlation, endrin & endosulfan I, soil-groundwater
	Organochlorine pesticides
	Balakrishnan et al. 2023 (context)


Table S2. Comparison of multivariate source-apportionment results across case studies
	Region
	Receptor model(s)
	Source categories identified
	Apportioned contribution
	Source

	Southwest China (industrial zone)
	PCA-APCS-MLR
	Agricultural; hydrogeochemical evolution; industrial; geogenic
	~36.8% / ~28.8% / ~12.6% / ~8.6% (86.9% total variance)
	Zhou et al. 2025

	Zunyi karst, China
	Isotopic + PMF
	Landfill leachate; domestic sewage; water-rock interaction
	64.6% / 19.0% / 16.4%
	Jiang et al. 2025

	Yuqiao Reservoir watershed, China
	PMF vs. APCS-MLR (compared)
	Multiple diffuse/point sources (model-dependent)
	Significant disagreement between the two models; APCS-MLR showed better R^2
	Wang et al. 2023

	Northeastern China (cold agricultural region)
	PCA / cluster analysis
	Agricultural runoff; domestic sewage; geogenic background
	Site-specific; agricultural dominant
	Chen et al. 2019


Table S3. Summary of PFAS and microplastic occurrence in landfill leachate, soil, and groundwater
	Contaminant class
	Region
	Matrix
	Reported range
	Source

	PFAS
	Australia (legacy landfills, urban redevelopment)
	Groundwater
	Detected at all sampled locations; PFOA/sum-PFAA ratio correlated with NH4-N
	Hepburn et al. 2019

	PFAS
	Guangzhou, China
	Leachate & groundwater
	651 PFAS compounds (96 classes) via non-target screening
	Liu et al. 2022

	PFAS
	Multiple historic landfills (temperate)
	Leachate
	Concentrations comparable regardless of landfill age/closure date
	Propp et al. 2021

	PFAS
	Not yet studied
	Tropical open dumps
	No dedicated tropical open-dump PFAS study identified
	Evidence gap (this review)

	Microplastics
	Rayong Province, Thailand
	Soil
	240 to >26,000 particles/kg dry soil
	Wisitthammasri et al. 2024

	Microplastics
	Rayong Province, Thailand
	Leachate & groundwater
	Lower than soil; predominantly PE/PP fragments
	Wisitthammasri et al. 2024

	Microplastics
	South India (Perungudi, Kodungaiyur)
	Groundwater
	2-80 particles/L, predominantly nylon & PP
	M K et al. 2021

	Microplastics
	South China
	Leachate / groundwater
	3-25 items/L (leachate); 11-17 items/L (groundwater)
	Wan et al. 2021

	Microplastics
	India (controlled vs. uncontrolled landfill, comparative)
	Leachate
	Uncontrolled dump: higher risk index & larger particles; controlled site: >80% removal in treatment units
	Lodh et al. 2025


Table S4. Comparison of human health risk assessment (HHRA) outcomes across tropical case studies
	Region
	Exposure pathway
	Risk metric
	Reported outcome
	Most-affected group
	Source

	Central Thailand
	Soil & groundwater ingestion/contact
	Carcinogenic risk (ILCR)
	Elevated carcinogenic risk for Pb, Cd, Ni, Cr; critical ecological risk Cd, Cu
	General population near open dump
	Aendo et al. 2022

	Eastern Cape, South Africa
	Groundwater ingestion
	Hazard Index (HI) / ILCR
	HI > 1; elevated lifetime cancer risk
	Children
	Silwani et al. 2025

	Nigeria (dumpsite, general)
	Groundwater / soil
	HI (non-carcinogenic)
	No significant carcinogenic risk reported at this specific site
	General population
	Afolabi et al. 2022

	Kanpur, India
	Soil contact/ingestion
	HI
	Elevated risk under tropical seasonal leachate conditions
	Children, waste-pickers
	Dixit et al. 2023

	South India (industrial area)
	Groundwater ingestion (nitrate)
	HI
	Elevated nitrate-associated risk
	Children > females > males (age/sex patterning)
	Panneerselvam et al. 2021


