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Table S1. Ancillary environmental, socio‑economic, and ground‑truth datasets used in the study.
	Dataset Type
	Variables / Attributes
	Spatial / Temporal Resolution
	Years Covered
	Purpose / Application
	Source / Institution

	Topographic Data
	Elevation, slope, aspect
	30 m
	2000
	Terrain correction and forest fragmentation analysis
	Shuttle Radar Topography Mission (SRTM)

	Climate Data
	Rainfall, temperature, humidity
	Monthly averages
	1988–2025
	Contextualizing forest cover change with climatic variability
	Bangladesh Meteorological Department (BMD)

	Socio economic Data
	Population density, agricultural expansion, settlement growth
	District level statistics
	1988–2025
	Identifying anthropogenic drivers of forest change
	Bangladesh Bureau of Statistics (BBS)

	Historical Land Use Maps
	Forest management zones, protected areas
	Regional maps
	1988–2025
	Validation of classification outputs and management context
	Bangladesh Forest Department

	Ground Truth Data
	GPS points, participatory mapping
	350 points
	2025
	Accuracy assessment of classification outputs
	Field surveys, local communities












Table S2. Confusion matrix for 2025 land‑cover classification.
	Reference Class
	Forest
	Shrub
	Agriculture
	Bare Land
	User’s Accuracy (%)

	Forest 
	47
	3
	0
	0
	90.4

	Shrub 
	5
	152
	0
	3
	96.2

	Agriculture 
	0
	1
	8
	1
	88.9

	Bare Land 
	0
	2
	1
	27
	87.1

	Producer’s Accuracy (%)
	94
	95
	80
	90
	—





















Table S3. Model performance metrics for LSTM forecasting.
	Dataset
	RMSE (km²)
	MAE (km²)
	R²
	MAPE (%)
	F1 Score

	Training
	0.35
	0.25
	0.96
	5.2
	0.91

	Validation
	0.48
	0.34
	0.93
	6.5
	0.89

	Projection (2025–2050)
	0.62
	0.41
	0.91
	7.8
	0.88






















Table S4. Scenario assumptions for Business as Usual (BAU) and Strict Protection (SP) projections.
	Assumption Category
	Business as Usual (BAU)
	Strict Protection (SP)

	Deforestation rate
	Continues at ~1–2% per year, driven by agriculture and fuelwood extraction
	Reduced to <0.5% per year through strict enforcement

	Forest regeneration
	Minimal natural regeneration (~0.1 km²/year), insufficient to offset losses
	Active regeneration programs (~0.5–1 km²/year) with assisted planting

	Legal protection
	Weak enforcement of existing laws; encroachment persists
	Strong enforcement of forest laws; expansion of protected areas

	Anthropogenic pressure
	High, due to population growth, shifting cultivation, and fuelwood demand
	Controlled, with alternative livelihoods and reduced dependency

	Community involvement
	Limited participation; local communities often excluded from management
	Strong co management; community forestry and benefit sharing schemes

	Projected forest cover by 2050
	~8% (~8.5 km²) — fragmented patches
	~33% (~35.1 km²) — stabilized and regenerating forest






