Flowchart Structural Skeleton – Habitat Quality Assessment Using InVEST Model

OVERALL OBJECTIVE:
Assessment of Habitat Quality and Its Temporal Changes Using the InVEST Model Based on Land Use / Land Cover Changes (2001–2025) (Case Study: Alagol Wetland)

STEP 1: Data Collection and Preprocessing
Main Components:
• Satellite imagery
    - Landsat 7 ETM+ (2001)
    - Landsat 9 OLI‑2 (2025)
• Auxiliary datasets
    - DEM (ALOS AW3D30)
    - Sentinel‑2 imagery
    - Google Earth imagery
    - Historical aerial photographs
• Ancillary vector datasets
    - Roads
    - Railways
    - River networks
    - Official land‑use maps
Outputs:
→ Preprocessed and standardized spatial datasets

STEP 2: Land Use / Land Cover Mapping
Main Components:
• Hybrid classification framework
    - ISO Cluster classification
    - Maximum Likelihood Classification (MLC)
    - Classification and Regression Tree (CART)
• Post‑classification refinement
    - Majority filtering
    - Manual correction
Outputs:
→ Final LULC maps (2001 and 2025)

STEP 3: Land Use Change and Transition Matrix Analysis
Main Components:
• Overlay analysis of LULC maps
• Transition matrix generation (ArcGIS Tabulate Area tool)
Outputs:
→ Land use transition matrix
→ Identification of stable and converted land use classes

STEP 4: Preparation of InVEST Model Inputs
Main Components:
• LULC raster maps
    - Baseline (2001)
    - Current (2025)
• Threat raster layers
    - Agriculture
    - Roads
    - Railways
    - Residential areas
    - Industrial areas
    - Aquaculture
• Threat parameter table
• Sensitivity table
• Half‑saturation constant (k)
Outputs:
→ Complete set of InVEST model input parameters

STEP 5: Habitat Quality Modeling Using InVEST
Main Components:
• Model execution (InVEST v3.14.2)
• Integration of all spatial and tabular inputs
Outputs:
→ Habitat degradation maps
→ Habitat quality maps

STEP 6: Habitat Quality Classification and Spatial Analysis
Main Components:
• Classification of habitat quality
    - Very low
    - Low
    - Moderate
    - High
    - Very high
• Spatial analysis of habitat quality distribution
• Temporal change analysis (2001–2025)
Outputs:
→ Final habitat quality classification maps
→ Identification of habitat degradation patterns
→ Spatial assessment for conservation planning

