LAND DEGRADATION SCORING TOOL FOR INSTALLATION RESILIENCY

Tool Summary
Land degradation is driven by aridification, vegetation loss, soil erosion, land use conversion, and human disturbance. These factors reduce soil productivity, diminish ecological function, and compromise long-term landscape stability, particularly in areas experiencing repeated drought stress, vegetation disturbance, or intensive land use pressures.

This scoring framework evaluates land degradation resilience across user-defined analysis units using spatially explicit environmental and land condition metrics that influence soil stability, erosion potential, vegetation persistence, and long-term landscape function. The approach integrates geospatial datasets to identify areas of relative resilience and vulnerability to land degradation processes.

The framework evaluates multiple metrics, including aridity index, vegetation stability, land cover conversion, soil erodibility, slope, impervious surface, and regional drought frequency. Each metric is derived from available geospatial datasets and standardized into a consistent scoring system.

These metrics are combined into a composite land degradation resilience score that supports prioritization for restoration, conservation, erosion mitigation, and land management actions aimed at improving soil stability and maintaining long-term landscape function. The final score is calculated as a weighted sum of analysis unit–level metrics, adjusted by a regional drought frequency multiplier. Together, these metrics capture both localized land conditions and broader regional stress patterns, enabling a multi-scale assessment of land degradation resilience.

Table 1. Metadata Summary
	Attribute
	Description

	Extreme Condition
	Land Degradation

	Target Feature
	Input polygon layer (analysis units)

	Purpose
	Evaluate land degradation resilience using environmental and land condition metrics that influence soil stability, erosion potential, vegetation persistence, and long-term landscape function

	Output
	LDR_SC – Weighted Land Degradation Resilience Score

	Scoring Method
	Weighted metric score × Drought Frequency Multiplier

	Data Format
	Feature class with appended metric fields and final score




Table 2. Land Degradation Target Metrics Overview
	Extreme Condition
	Target
	Justification
	Metric

	Land Degradation
	Aridity
	Aridity reflects the long-term balance between precipitation and evapotranspiration. Areas with higher aridity experience persistent moisture deficits that reduce vegetation productivity, limit soil moisture availability, and increase susceptibility to erosion and degradation.
	Mean Aridity Index (average /analysis unit)

	
	Vegetation Stability
	Stable perennial vegetation cover protects soils from erosion, supports infiltration, and maintains long-term ecological stability. Loss or fragmentation of vegetation increases exposure of soils to degradation processes.
	Mean Vegetation Stability Class (average/analysis unit)

	
	Land Use / Land Cover Change
	Land cover transitions such as deforestation, cultivation, or development can reduce vegetation cover, compact soils, increase runoff, and accelerate degradation processes.
	Dominant Land Cover Conversion (majority/analysis unit)

	
	Soil Erodibility
	Soil erodibility represents the inherent susceptibility of soils to erosion from water, wind, and disturbance. Highly erodible soils are more vulnerable to long-term degradation, particularly where vegetation cover is limited.
	Mean Soil Erodibility Factor (average K value/ analysis unit)

	
	Slope
	Slope influences runoff velocity, erosion potential, and soil retention. Steeper terrain generally increases susceptibility to soil loss and long-term landscape instability.
	Mean Slope 
(average % rise/ analysis unit)

	
	Impervious Surface
	Impervious surfaces reduce infiltration, increase runoff, compact soils, and fragment natural land cover, contributing to long-term degradation and reduced ecological function.
	Mean Impervious Surface (average %/analysis unit)

	
	Drought Frequency
	Repeated drought conditions reduce vegetation recovery, expose bare soils, and intensify erosion and degradation processes over time. This metric provides broader regional context for long-term degradation stress.
	Drought Frequency (regional average)




Table 3. Land Degradation Data Overview
	Data
	Details
	Source

	Aridity / Moisture Deficit
	Spatial datasets representing long-term moisture availability or dryness conditions, derived from the relationship between precipitation and potential evapotranspiration. Used to assess persistent moisture stress & susceptibility to degradation.
	CGIAR Aridity Index, TerraClimate, global aridity datasets

	Vegetation Type / Stability
	Spatial classification of vegetation type, cover, or structural stability used to evaluate soil protection, ecological integrity, and resistance to erosion and degradation.
	LANDFIRE EVT, NLCD, Copernicus Land Cover, MODIS Vegetation Products

	Land Use / Land Cover Change
	Spatial datasets capturing land cover transitions or land use intensity used to assess disturbance, vegetation loss, and human-driven degradation processes.
	NLCD Change, ESA Land Cover Change, local planning datasets

	Soil Erodibility / Soil Properties
	Soil datasets containing erodibility factors or physical soil properties used to estimate susceptibility to erosion and long-term soil degradation.
	SSURGO, gSSURGO, SoilGrids, FAO soil datasets

	Elevation / Terrain
	Elevation datasets used to derive slope and terrain characteristics influencing runoff, erosion potential, and soil stability.
	USGS DEMs, LiDAR-derived DEMs, SRTM, Copernicus DEM

	Impervious Surface / Development Intensity
	Spatial datasets representing impervious cover or developed land intensity used to evaluate runoff generation, soil compaction, fragmentation, and human disturbance.
	NLCD Impervious Surface, Global Human Settlement Layer, Copernicus Imperviousness

	Drought Frequency / Regional Moisture Stress
	Regional datasets representing drought frequency, moisture stress recurrence, or long-term dry period occurrence used to contextualize chronic degradation pressure.
	U.S. Drought Monitor, SPEI datasets, Palmer Drought Severity Index, regional drought datasets


METHODS
1. Data Preparation
a. Acquire Data: Obtain all required spatial datasets in GIS-compatible formats (e.g., shapefiles, file geodatabases, GeoTIFFs). Datasets should represent the most current and appropriate information available for the area of interest and be clipped or subset to the area of interest as needed.

b. Prepare Input Polygon Layer: Import the polygon layer representing analysis units (e.g., parcels, management units, or grid cells). Each unit must contain a unique identifier field (UID). If multiple polygon datasets are used, merge them into a single feature class prior to analysis.

c. Standardize Coordinate System: Ensure that all datasets are projected into a consistent coordinate system appropriate for the study area (e.g., equal-area or projected coordinate system). This is required to maintain spatial alignment and ensure accurate distance and area calculations.

d. Harmonize Spatial Resolution and Format: Ensure compatibility between raster and vector datasets.
i. Raster datasets should be resampled to a consistent resolution where necessary. 
ii. Vector datasets should be checked for topology and alignment.
iii. When integrating raster and polygon data, confirm that zonal statistics and overlay operations are performed using appropriate cell size and extent settings.

e. Validate Attributes and Geometry: Review attribute tables to confirm:
i. Each analysis unit has a unique identifier (UID)
ii. No duplicate or null IDs exist
iii. Geometries are valid (no overlaps, gaps, or invalid features where not intended)

If needed, create or append a secondary identifier field to ensure uniqueness for spatial and tabular operations.

f. Quality Control: Conduct a preliminary review to verify:
i. Spatial alignment across datasets
ii. Logical value ranges (e.g., no negative distances, valid raster values)
iii. Completeness of coverage across the study area

2. Metric #1: Aridity
a. Load Aridity Data: Import a spatial dataset representing long-term aridity or moisture deficit conditions (e.g., aridity index, moisture balance index, or dryness classification). Confirm that the coordinate system is appropriate and clip to the area of interest if necessary.

b. Calculate Aridity: A custom GIS tool was developed to automate the summarization and scoring process. This tool overlays the aridity raster with the input analysis units and uses a zonal statistics approach (e.g., Zonal Statistics as Table or equivalent) to calculate the mean aridity value within each analysis unit. The resulting mean value is stored in a new field (LDAI_MEAN).

c. Assign Aridity Score: The tool assigns a score to classify each analysis unit from 1 (lowest resilience / highest aridity) to 5 (highest resilience / lowest aridity) based on mean aridity values, using the thresholds defined in Table 4.
i. Analysis units with extremely low moisture availability and persistent moisture deficits are assigned lower scores due to increased susceptibility to vegetation loss, erosion, and long-term degradation.
ii. Analysis units with higher moisture availability are assigned higher scores due to improved vegetation stability, soil retention, and resistance to degradation processes.

Table 4. Aridity Scoring Criteria
	Score
	Aridity Index Class
	Description

	1
	Hyperarid (<0.03)
	This area experiences extreme moisture deficits and minimal vegetation cover, resulting in severe soil instability and very high susceptibility to long-term degradation and erosion.

	2
	Arid (0.03–0.2)
	This area experiences chronically low moisture availability and frequent vegetation stress, increasing vulnerability to erosion, soil exposure, and degradation.

	3
	Semi-arid (0.2–0.5)
	This area experiences moderate moisture limitations and seasonal dryness. Vegetation stability may fluctuate under prolonged stress or disturbance conditions.

	4
	Dry subhumid (0.5–0.65)
	This area supports relatively stable vegetation cover and improved soil retention, contributing to moderate resilience against degradation processes.

	5
	Humid (>0.65)
	This area has high moisture availability, supporting stable vegetation cover, improved soil retention, and strong natural resistance to degradation.


d. Output Field: The tool appends the following fields to the input analysis units:
i. LDAI_MEAN: Mean aridity index value
ii. LDAI_SC: Aridity resilience score (1–5)


3. Metric #2: Vegetation Stability 
a. Load Vegetation Data: Import a spatial dataset representing vegetation type, vegetation structure, or land cover stability (e.g., vegetation classification, canopy structure, or ecological cover classes). Confirm that the coordinate system is appropriate and clip to the area of interest if necessary.

b. Calculate Vegetation Stability: A custom GIS tool was developed to automate the reclassification, summarization, and scoring process. This tool overlays the vegetation classification raster with the input analysis units and applies a reclassification scheme to assign vegetation stability values ranging from 1–5 based on the criteria defined in Table 5. An area-based summarization approach (e.g., Tabulate Area or equivalent) is then used to calculate the proportional extent of each vegetation stability class within each analysis unit and derive an area-weighted mean vegetation stability value. The resulting mean value is stored in a new field (LDVS_MEAN).

c. Assign Vegetation Stability Score: The tool assigns a score to classify each analysis unit from 1 (lowest resilience / lowest vegetation stability) to 5 (highest resilience / highest vegetation stability) based on the area-weighted mean vegetation stability value, using the thresholds defined in Table 5.
i. Analysis units dominated by non-vegetated, highly disturbed, or sparsely vegetated land cover are assigned lower scores due to increased exposure of soils to erosion and degradation processes.
ii. Analysis units dominated by stable perennial vegetation or dense canopy cover are assigned higher scores due to improved soil retention, infiltration, and ecological stability.

Table 5. Vegetation Stability Scoring Criteria
	Score
	Vegetation Class
	Description

	1
	Non-vegetated
	This area lacks protective vegetation cover, leaving soils highly exposed and vulnerable to erosion and long-term degradation.

	1
	Developed
	This area is dominated by artificial surfaces and heavily altered land cover with minimal ecological soil protection.

	2
	Sparsely vegetated
	This area contains minimal vegetation cover, providing limited stabilization against erosion and disturbance.

	2
	Annual graminoid/forb
	This area is dominated by short-lived vegetation with shallow root systems, resulting in limited long-term soil stabilization.

	3
	Perennial graminoid
	This area supports continuous herbaceous cover with perennial root systems that provide moderate soil stabilization.

	3
	Perennial graminoid grassland
	This area contains persistent perennial grassland cover that stabilizes soils but provides less structural protection than woody vegetation.

	3
	Deciduous shrubland
	This area contains woody shrub cover that provides moderate soil stabilization and year-round root structure.

	3
	Evergreen shrubland
	This area contains evergreen shrub cover that provides persistent vegetation stability and moderate soil protection.

	3
	Mixed evergreen-deciduous shrubland
	This area contains mixed shrub vegetation that provides moderate stabilization with variable seasonal cover.

	3
	Deciduous sparse tree canopy
	This area contains open woodland or sparse tree cover that provides partial soil stabilization but leaves some soils exposed.

	3
	Evergreen sparse tree canopy
	This area contains sparse evergreen canopy cover that provides moderate year-round stabilization.

	3
	Mixed evergreen-deciduous sparse tree canopy
	This area contains mixed sparse tree cover that provides partial soil stabilization but limited continuous protection.

	4
	Deciduous open tree canopy
	This area contains continuous tree cover with moderate canopy openings and strong root-based soil stabilization.

	4
	Evergreen open tree canopy
	This area contains open evergreen canopy providing strong year-round soil protection and stabilization.

	4
	Mixed evergreen-deciduous open tree canopy
	This area contains mixed open canopy vegetation that effectively stabilizes soils while maintaining moderate structural diversity.

	5
	Deciduous closed tree canopy
	This area contains dense deciduous canopy cover with deep root systems that strongly stabilize soils and reduce degradation potential.

	5
	Evergreen closed tree canopy
	This area contains dense evergreen canopy providing continuous year-round soil protection and high ecological stability.

	5
	Mixed evergreen-deciduous closed tree canopy
	This area contains dense mixed canopy vegetation providing the highest level of soil stabilization, ecological integrity, and resistance to degradation.



d. Output Field: The tool appends the following fields to the input analysis units:
i. LDVS_MEAN: Area-weighted mean vegetation stability value
ii. LDVS_SC: Vegetation stability score (1–5)

4. Metric #3: Land Cover Conversion
a. Load Land Cover Change Data: Import a spatial dataset representing land use or land cover change over time (e.g., annual land cover change, land transition classifications, or disturbance datasets). Confirm that the coordinate system is appropriate and clip to the area of interest if necessary. This dataset should encode land cover transitions between time periods, where values represent conversion from one land cover class to another (e.g., forest to developed, grassland to agriculture, wetland loss, or restoration transitions).

b. Calculate Dominant Land Cover Conversion: A custom GIS tool was developed to automate the summarization and scoring process. This tool overlays the land cover change raster with the input analysis units and uses a zonal statistics approach (e.g., majority statistic) to determine the dominant land cover conversion type within each analysis unit. The resulting dominant conversion value is stored in a new field (LDLC_DOM).

c. Assign Conversion Score: The tool assigns a score to classify each analysis unit from 1 (lowest resilience / highest-impact land conversion) to 5 (highest resilience / restorative or stable land conversion) based on dominant land cover transition type, using the criteria defined in Table 6.
i. Analysis units dominated by conversion from natural land cover to developed land are assigned lower scores due to increased soil disturbance, impervious surface expansion, and reduced ecological stability.
ii. Analysis units characterized by stable land cover or transitions toward natural vegetation are assigned higher scores due to improved soil protection, infiltration, and long-term landscape stability.

Table 6. Land Cover Conversion Scoring Criteria
	Score
	Transition
	Description

	1
	Natural or forested → Developed (e.g., 41→2)
	This transition represents high-impact land conversion that removes vegetation cover, increases impervious surface, and substantially elevates degradation risk.

	2
	Agriculture → Developed (e.g., 82→2)
	This transition reflects intensified land disturbance and increased imperviousness, reducing infiltration and increasing long-term ecological stress.

	3
	Forest → Agriculture (e.g., 41→82)
	This transition reduces canopy cover and ecological buffering capacity, increasing susceptibility to erosion and landscape degradation.

	4
	No change or minor shift (e.g., 41→41, 71→72)
	This transition represents relatively stable land cover conditions with limited impact on long-term ecological or soil stability.

	5
	Developed → Natural (e.g., 2→41)
	This transition reflects ecological restoration or revegetation that improves infiltration, soil protection, and overall resilience to degradation.



d. Output Field: The tool appends the following fields to the input analysis units:
i. LDLC_DOM: Dominant land cover conversion type
ii. LDLC_SC: Land cover conversion score (1–5)


5. Metric #4: Soil Erodibility
a. Load Soil Erodibility Data: Import a spatial dataset representing soil erodibility or erosion susceptibility (e.g., K-factor or equivalent soil erodibility index). Confirm that the coordinate system is appropriate and clip to the area of interest if necessary.

b. Calculate Soil Erodibility: A custom GIS tool was developed to automate the summarization and scoring process. This tool overlays the soil erodibility raster with the input analysis units and uses a zonal statistics approach (e.g., Zonal Statistics as Table or equivalent) to calculate the mean soil erodibility value within each analysis unit. The resulting mean value is stored in a new field (LDSE_MEAN).

c. Assign Soil Erodibility Score: The tool assigns a score to classify each analysis unit from 1 (lowest resilience / highest erodibility) to 5 (highest resilience / lowest erodibility) based on mean soil erodibility values, using the thresholds defined in Table 7.
i. Analysis units with highly erodible soils are assigned lower scores due to increased susceptibility to erosion, soil instability, and long-term degradation under disturbance conditions.
ii. Analysis units with low erodibility soils are assigned higher scores due to improved soil cohesion, infiltration, and resistance to erosion processes.



Table 7. Soil Erodibility Scoring Criteria
	Score
	K-Factor Value
	Description

	1
	≥ 0.45
	This area contains highly erodible soils with low structural stability and elevated susceptibility to both wind and water erosion. These conditions support rapid degradation under disturbance or vegetation loss.

	2
	0.40–0.44
	This area exhibits high erosion potential due to weak soil aggregation and limited structural resistance. Soils may become unstable under intensive land use or vegetation disturbance.

	3
	0.30–0.39
	This area has moderate susceptibility to erosion. Soil stability may decline under compaction, slope stress, or prolonged vegetation loss.

	4
	0.20–0.29
	This area contains relatively stable soils with lower erosion potential and improved resistance to degradation under moderate disturbance.

	5
	< 0.20
	This area contains highly stable soils with strong cohesion, improved infiltration, and minimal susceptibility to erosion and long-term degradation.



d. Output Field: The tool appends the following fields to the input analysis units:
i. LDSE_MEAN: Mean soil erodibility value
ii. LDSE_SC: Soil erodibility score (1–5)

6. Metric #5: Slope
a. Load Elevation Data: Import a digital elevation model (DEM) or equivalent elevation dataset representing terrain conditions across the area of interest. Confirm that the coordinate system is appropriate and clip to the area of interest if necessary.

b. Calculate Slope: A custom GIS tool was developed to automate the terrain processing, summarization, and scoring process. The tool performs preprocessing of the elevation surface (e.g., sink filling or surface smoothing) to improve topographic continuity and minimize artifacts. Using the processed elevation surface, the tool derives a slope raster expressed as percent rise and overlays the resulting raster with the input analysis units. A zonal statistics approach (e.g., Zonal Statistics as Table or equivalent) is then used to calculate the mean slope value within each analysis unit. The resulting mean value is stored in a new field (LDS_MEAN).


c. Assign Slope Score: The tool assigns a score to classify each analysis unit from 1 (lowest resilience / steepest slopes) to 5 (highest resilience / gentlest slopes) based on mean slope values, using the thresholds defined in Table 8.
i. Analysis units with steep slopes are assigned lower scores due to increased runoff velocity, elevated erosion potential, and reduced soil retention.
ii. Analysis units with gentle slopes are assigned higher scores due to improved infiltration, greater soil stability, and reduced susceptibility to erosion and degradation.

Table 8. Slope Scoring Criteria
	Score
	Slope (% rise)
	Description

	1
	> 25%
	This area contains very steep terrain with high runoff velocity and severe erosion potential. Soil retention is limited, and degradation risk is high without significant stabilization measures.

	2
	15–25%
	This area contains steep slopes with increased susceptibility to runoff and soil erosion. Vegetation cover and land management practices strongly influence stability.

	3
	8–15%
	This area contains moderate slopes where erosion risk is present but may be reduced under stable vegetation and sustainable land management conditions.

	4
	3–8%
	This area contains gentle slopes with relatively low erosion potential and improved soil stability under most conditions.

	5
	0–3%
	This area contains nearly flat terrain with minimal runoff-driven erosion risk and strong natural resistance to degradation.



d. Output Field: The tool appends the following fields to the input analysis units:
i. LDS_MEAN: Mean slope value (% rise)
ii. LDS_SC: Slope resilience score (1–5)

7. Metric #6: Impervious Surface 
a. Load Impervious Surface Data: Import a spatial dataset representing percent impervious surface or development intensity (e.g., roads, buildings, pavement, or other constructed surfaces). Confirm that the coordinate system is appropriate and clip to the area of interest if necessary.

b. Calculate Impervious Surface: A custom GIS tool was developed to automate the summarization and scoring process. This tool overlays the impervious surface raster with the input analysis units and uses a zonal statistics approach (e.g., Zonal Statistics as Table or equivalent) to calculate the mean percent impervious surface within each analysis unit. The resulting mean value is stored in a new field (LDIMPV_MEAN).

c. Assign Impervious Surface Score: The tool assigns a score to classify each analysis unit from 1 (lowest resilience / highest imperviousness) to 5 (highest resilience / lowest imperviousness) based on mean impervious surface values, using the thresholds defined in Table 9.
i. Analysis units with high impervious surface cover are assigned lower scores due to reduced infiltration, increased runoff, soil compaction, and elevated long-term disturbance pressures.
ii. Analysis units with low impervious surface cover are assigned higher scores due to improved infiltration, vegetation retention, and greater resistance to degradation processes.

Table 9. Impervious Surface Scoring Criteria
	Score
	Impervious %
	Description

	1
	> 70%
	This area is highly developed and dominated by impervious surfaces such as pavement, buildings, or infrastructure. These conditions severely reduce infiltration, increase runoff, and accelerate long-term degradation processes.

	2
	50–70%
	This area contains extensive development and fragmented land cover with limited infiltration capacity and elevated ecological disturbance.

	3
	30–49%
	This area contains moderate levels of development and soil disturbance. Some ecological function and infiltration remain, though degradation risk is elevated under stress conditions.

	4
	10–29%
	This area contains relatively low levels of impervious surface and retains partial ecological function, infiltration capacity, and soil stability.

	5
	< 10%
	This area remains largely natural or minimally developed, supporting stable soils, high infiltration capacity, and strong resistance to degradation.



d. Output Field: The tool appends the following fields to the input analysis units:
i. LDIMPV_MEAN: Mean impervious surface value (%)
ii. LDIMPV_SC: Impervious surface resilience score (1–5)

8. Metric #7: Drought Frequency
a. Load Drought Frequency Data: Import a spatial dataset representing long-term drought frequency, drought recurrence, or regional moisture stress conditions (e.g., drought monitor classifications, drought indices, or moisture stress frequency datasets). Confirm that the coordinate system is appropriate and clip to the area of interest if necessary.

b. Assign Drought Frequency to Analysis Units: Overlay the drought frequency dataset with the input analysis units using a spatial join or intersection so that each analysis unit is assigned the drought frequency classification of its corresponding region, watershed, or drought assessment zone. Because this dataset is defined at a broader regional scale, multiple analysis units will often share the same drought frequency classification.

c. Assign Drought Multiplier: Drought frequency is applied as a multiplier (rather than a scored metric) to adjust analysis unit–level resilience based on broader regional moisture stress conditions. Multiplier values are assigned based on relative drought recurrence frequency, as defined in Table 10.
i. This metric is not intended to differentiate fine-scale variation between analysis units, but rather to provide broader environmental context that influences long-term land degradation resilience.

Table 10. Drought Frequency Multiplier Criteria
	Multiplier
	Frequency Definition
	Approx. Days per Year
	Description

	1.2
	< 5% of weeks in drought
	< 18 days/year
	Rare drought occurrence with strong vegetation recovery capacity and stable soil conditions.

	1.1
	5–15% of weeks in drought
	~18–55 days/year
	Infrequent drought occurrence with generally stable ecological function and limited long-term degradation stress.

	1.0
	15–30% of weeks in drought
	~55–110 days/year
	Periodic drought occurrence resulting in moderate vegetation and soil stress.

	0.8
	30–45% of weeks in drought
	~110–165 days/year
	Frequent drought occurrence that limits vegetation recovery and increases susceptibility to erosion and degradation.

	0.6
	> 45% of weeks in drought
	> 165 days/year
	Persistent or chronic drought conditions resulting in severe long-term stress, vegetation decline, and elevated degradation vulnerability.



d. Multiplier Rationale: The multiplier range (0.6–1.2) is intentionally constrained to ensure that regional drought conditions influence, but do not dominate, analysis unit–level metrics. This preserves the importance of local environmental characteristics while incorporating broader regional stress conditions associated with long-term degradation processes.

e. Output Field: The drought frequency multiplier is stored in a new field:
i. DRGT_MULT: Drought frequency multiplier applied in the final land degradation resilience calculation


Calculate Land Degradation Resilience Score

The final land degradation resilience score (LDR_SC) is calculated as a weighted sum of metric scores, adjusted by a regional drought frequency multiplier.

Calculation Formula:
LDR_SC = (Σ (Metric Score × Weight)) × DRGT_MULT

Where:
· Metric scores range from 1–5
· Weights are expressed as proportions (e.g., 0.25 for 25%)
· DRGT_MULT is the drought frequency multiplier (0.6–1.2)

Table 11. Default Metric Weights and Rationale (User-Adjustable)
	Metric
	Weight
	Rationale

	Aridity Index (LDAI_SC)
	15%
	Aridity represents persistent moisture limitation that can reduce vegetation growth, limit soil moisture availability, and increase susceptibility to erosion. This metric is weighted as a primary environmental driver of degradation while remaining balanced against site-specific soil, vegetation, and land condition metrics.

	Vegetation Stability (LDVS_SC)
	25%
	Vegetation provides the first line of defense against land degradation. Stable perennial cover protects soils, reduces runoff, supports infiltration, and maintains ecological function. Because vegetation directly influences erosion resistance and recovery potential, it receives the highest weight.

	Land Cover Conversion (LDLC_SC)
	5%
	Land cover conversion captures recent disturbance and changes in ecological function, such as conversion from natural cover to agriculture or development. Because this metric overlaps with vegetation stability and impervious surface, it is weighted modestly to avoid redundancy.

	Soil Erodibility (LDSE_SC)
	25%
	Soil erodibility represents the inherent susceptibility of soils to erosion based on physical soil properties. Highly erodible soils are more vulnerable to soil loss under disturbance or reduced vegetation cover, making this a primary structural driver of degradation resilience.

	Slope (LDSP_SC)
	20%
	Slope influences runoff velocity, soil detachment, and erosion potential. Steeper slopes can accelerate degradation, especially when paired with erodible soils or limited vegetation cover. This metric is weighted highly because terrain strongly controls soil retention and long-term stability.

	Impervious Surface (LDIMPV_SC)
	10%
	Impervious surfaces reduce infiltration, increase runoff, compact or disrupt soils, and fragment natural land cover. This metric captures cumulative human modification and long-term disturbance pressure while remaining secondary to soil, vegetation, and terrain drivers.

	Drought Frequency (DRGT_MULT)
	Multiplier
	Applied as a regional adjustment to reflect repeated drought stress and its influence on vegetation recovery, soil exposure, and erosion potential. This factor is used as a multiplier rather than a weighted metric so that broader drought conditions influence the final score without overriding local land condition metrics.



Weighting Notes: The default weights provided above are based on general soil stability, vegetation persistence, erosion, and land condition principles relevant to land degradation resilience. Users may adjust weights to reflect local conditions, data availability, landscape characteristics, or management priorities. Any modifications should ensure that the total of all metric weights equals 100%.

Interpretation: Higher LDR_SC values indicate greater relative land degradation resilience, reflecting favorable conditions for vegetation stability, soil retention, low erosion potential, limited disturbance, and reduced regional drought stress. Lower values indicate increased vulnerability to degradation due to moisture limitation, vegetation loss, erodible soils, steep slopes, impervious cover, or repeated drought conditions.
