DROUGHT RESILIENCE SCORING FRAMEWORK

Tool Summary
Drought is influenced by variability in precipitation, increased evapotranspiration, reduced groundwater recharge, and soil and land cover characteristics that affect water retention. These factors can reduce water availability and disrupt ecological function across landscapes, particularly under changing climate conditions and increasing land use pressures.

This scoring framework evaluates drought resilience across user-defined analysis units using spatially explicit environmental metrics that influence water storage, infiltration, and ecosystem stability. The approach integrates geospatial datasets to identify areas of relative resilience and vulnerability to drought conditions.

The framework evaluates multiple metrics, including proximity to water-retaining features, water storage restoration potential, soil infiltration capacity, vegetation drought adaptability, groundwater recharge potential, land cover conversion, and watershed-scale hydrologic conditions. Each metric is derived from available geospatial datasets and standardized into a consistent scoring system. 

These metrics are combined into a composite drought resilience score that supports prioritization for conservation, restoration, and land management actions aimed at improving water storage capacity and ecological stability under drought conditions. The final score is calculated as a weighted sum of analysis unit–level metrics, adjusted by a watershed-scale hydrologic regime multiplier. Together, these metrics capture both localized landscape characteristics and broader hydrologic context, enabling a multi-scale assessment of drought resilience.

Table 1. Metadata Summary
	Attribute
	Description

	Extreme Condition
	Drought

	Target Feature
	Input polygon layer (analysis units)

	Purpose
	Evaluate drought resilience using environmental metrics that influence water retention, infiltration, and ecological stability

	Output
	DR_SC – Weighted Drought Resilience Score

	Scoring Method
	Weighted metric score × Hydrologic Regime Multiplier

	Data Format
	Feature class with appended metric fields and final score





Table 2. Drought Resilience Target Metrics Overview
	Extreme Condition
	Target
	Justification
	Metric

	Drought
	Water-Retaining Features (Existing)
	Existing wetlands and other water-retaining features support water retention on the landscape, which enhances resilience by storing water and reducing vulnerability to drought during dry periods.
	Proximity to Water-Retaining Features (meters)

	
	Water Storage Potential (Restorable Features)
	Indicates potential to increase landscape water storage through restoration, improving resilience at both local and watershed scales.
	Water Storage Restoration Potential (average %/analysis unit)

	
	Soil Infiltration Capacity
	Soil properties influence infiltration rates, runoff potential, and soil moisture retention, which are critical for sustaining water availability during dry periods
	Dominant Soil Infiltration Capacity (majority/analysis unit)

	
	Vegetation Drought Adaptability
	Vegetation composition influences water demand, rooting depth, evapotranspiration, and ecosystem stability under drought conditions.
	Dominant Vegetation Drought Adaptability (majority/analysis unit)

	
	Groundwater Connectivity
	Proximity to recharge zones influences subsurface hydrologic connectivity and access to groundwater resources.
	Proximity to High Recharge Areas (meters)

	
	Groundwater Recharge Capacity
	Recharge rate reflects the ability of the landscape to replenish groundwater resources and sustain baseflow during drought.
	Mean Groundwater Recharge Rate (average mm/year)

	
	Land Use / Land Cover Change
	Land cover transitions influence infiltration, runoff, vegetation cover, and overall landscape water retention capacity
	Dominant Land Cover Conversion (majority/analysis unit)

	
	Hydrologic Regime (Watershed Context)
	Streamflow conditions provide watershed-scale context for surface water availability and drought buffering capacity
	Hydrologic Regime (e.g., Streamflow Permanence, watershed average)




Table 3. Drought Resilience Data Overview
	Data Type
	Description
	Example Sources

	Wetlands / Surface Water Extent
	Spatial data identifying the location and extent of wetlands, floodplains, or other water-retaining features used to calculate proximity and assess natural water storage capacity.
	National Wetlands Inventory (US), Global Surface Water (JRC), HydroSHEDS

	Water Storage Restoration Potential
	Spatial index or model indicating the potential for restoring wetlands or enhancing landscape water storage based on hydrology, soils, and landscape position.
	State restoration indices, machine learning suitability models, conservation planning datasets

	Soil Properties / Infiltration Capacity
	Soil classification or physical properties (e.g., texture, hydraulic conductivity, depth) used to estimate infiltration rates and water-holding capacity.
	SSURGO (US), FAO SoilGrids, Global Hydrologic Soil Groups

	Vegetation Type / Land Cover
	Spatial classification of vegetation type or land cover used to assess drought tolerance, rooting depth, and evapotranspiration characteristics.
	LANDFIRE EVT, NLCD, Copernicus Land Cover, MODIS Land Cover

	Groundwater Recharge Rates
	Modeled or observed estimates of groundwater recharge representing the rate at which water infiltrates to replenish aquifers.
	USGS SWB models, regional hydrologic models, global recharge datasets

	Groundwater Recharge Zones
	Spatial delineation of high recharge areas (e.g., upper quantile of recharge rates or mapped recharge zones) used to assess proximity and hydrologic connectivity.
	Derived from recharge datasets, hydrogeologic models

	Land Use / Land Cover Change
	Spatial datasets capturing land cover transitions or current land use intensity to assess impacts on infiltration, runoff, and ecological function.
	NLCD Change, ESA Land Cover Change, local planning datasets

	Hydrologic Regime / Streamflow Conditions
	Watershed-scale indicators of streamflow permanence, baseflow conditions, or long-term water availability used to contextualize drought resilience.
	Streamflow permanence datasets, USGS gages, global runoff 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: Proximity to Water-Retaining Features 
a. Load Water Feature Data: Import a polygon dataset representing water-retaining features (e.g., wetlands, floodplains, riparian areas). Confirm that the coordinate system is appropriate and clip to the area of interest if necessary.

b. Calculate Proximity to Water-Retaining Features: A custom GIS tool was developed to automate the distance calculation and scoring process. This tool uses a nearest-distance method (e.g., Near or Distance Accumulation) to determine the shortest straight-line distance (meters) from each polygon to the nearest water-retaining feature. The resulting distance is stored in a new field (DP2W_DIST).

c. Assign Proximity Score: The tool assigns a score from 1 (lowest resilience/most distant) to 5 (highest resilience/closest) based on defined distance thresholds.
i. Analysis units that intersect water-retaining features (distance = 0) are assigned a score of 5.
ii. Analysis units with no nearby water-retaining features (no distance calculated) are assigned a score of 1.

Scoring criteria are provided in Table 4 and represent the relative contribution of water-retaining features to drought resilience based on proximity.

Note: Distance thresholds may be adjusted based on regional hydrologic conditions and landscape scale.

Table 4. Proximity to Water-Retaining Features Scoring Criteria
	Score
	Proximity to Water-Retaining Features
	Description

	1
	>1000 meters
	This area is far from water-retaining features and is unlikely to benefit from water storage, groundwater recharge, or hydrologic buffering. Its contribution to drought resilience from water-retaining features proximity is minimal.

	2
	500–1000 meters
	This area is moderately distant from water-retaining features and may receive limited indirect benefits. While wetlands may influence broader watershed conditions, their direct impact on local hydrology is reduced at this distance.

	3
	50-500 meters
	This area is within a moderate distance of water-retaining features and may benefit from nearby water-retaining features functions such as water storage, infiltration, and localized moisture retention. These areas can contribute to resilience with some supporting conditions.

	4
	1-50 meters
	This area is close to water-retaining features and is likely to benefit from related hydrologic processes, including surface water storage, groundwater interaction, and localized cooling and moisture retention.

	5
	0 meters
	This area overlaps with water-retaining features and directly contributes to wetland function. These areas provide critical water storage, hydrologic regulation, and ecological benefits that strongly support drought resilience.



d. Output Field: The tool appends the following fields to the input analysis units:
i. DP2W_DIST: Proximity to nearest water-retaining features
ii. DP2W_SC: Proximity score (1–5)


3. Metric #2: Water Storage Restoration Potential
a. Load Restoration Potential Data: Import a spatial dataset representing restoration suitability or water storage potential (e.g., wetland restoration potential, hydrologic restoration suitability). Confirm that the coordinate system is appropriate and clip to the area of interest if needed.

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

c. Assign Restoration Score: The tool assigns a score to classify each analysis unit from 1 (lowest resilience / lowest restoration potential) to 5 (highest resilience / highest restoration potential) based on mean restoration suitability, using the thresholds defined in Table 5.
i. Analysis units that intersect existing water-retaining features (distance = 0) are assigned a score of 5.
ii. Analysis units with no valid raster data are assigned a score of 1.

Table 5. Water Storage Restoration Potential Scoring Criteria
	Score
	Restoration Potential (%)
	Description

	1
	0–20% (Very Low)
	This area has very low potential for water storage restoration. Existing conditions are not favorable, and substantial changes would likely be required to support water storage function.

	2
	20–40% (Low)
	This area has low potential for water storage restoration. Some conditions may support restoration, but notable limitations exist that could require significant effort to overcome.

	3
	40–60% (Moderate)
	This area has moderate potential for water storage restoration. Certain characteristics support restoration, though some improvements or management actions may be needed.

	4
	60–80% (High)
	This area has high potential for water storage restoration. Conditions are generally favorable, and restoration is likely achievable with relatively minimal intervention.

	5
	80–100% (Very High)
	This area has very high potential for water storage restoration. Conditions are highly favorable, making it a strong candidate for restoration with minimal to no intervention.


* Scores represent the relative feasibility of restoring water storage function within each analysis unit based on landscape conditions and modeled restoration suitability.

d. Output Field: The tool appends the following fields to the input analysis units:
i. DWRI_MEAN: Mean restoration suitability value
ii. DWRI_SC: Restoration potential score (1–5)
iii. DWRI_NOTE: Description of the scoring classification


4. Metric #3: Soil Infiltration Capacity
a. Load Soil Data: Import a soil classification or soil property dataset (e.g., hydrologic soil group, soil texture, or permeability). Confirm that the coordinate system is appropriate and clip to the area of interest if necessary.

b. Calculate Soil Infiltration Capacity: A custom GIS tool was developed to automate the classification and scoring process. This tool overlays the soil dataset with the input analysis units and uses a zonal statistics approach (e.g., majority statistic) to determine the dominant soil class within each analysis unit.
i. The dominant value represents the prevailing soil infiltration condition across each analysis unit.

c. Assign Soil Infiltration Score: The tool assigns a score from 1 (lowest resilience / lowest infiltration capacity) to 5 (highest resilience / highest infiltration capacity) based on soil infiltration capacity, using the criteria defined in Table 6. These scores reflect the ability of soils to absorb and retain water, influencing drought resilience through infiltration and runoff dynamics.

Table 6. Soil Infiltration Capacity Scoring Criteria
	Score
	Soil Class
	Description
	Infiltration Capacity

	5
	High infiltration soils (e.g., sandy, HSG-A)
	Low runoff potential, high permeability soils that readily absorb water.
	High

	4
	Moderately high infiltration (e.g., HSG-B)
	Moderate permeability with good infiltration and some runoff potential.
	Moderate-High

	3
	Moderate infiltration (e.g., HSG-C)
	Reduced permeability and increased runoff potential.
	Moderate

	2
	Low infiltration (transitional or mixed soils)
	Limited permeability with moderate to high runoff potential.
	Low

	1
	Very low infiltration (e.g., clay, HSG-D)
	High runoff potential and minimal infiltration capacity.
	Very Low



d. Output Field: The tool appends the following fields to the input analysis units:
i. DHSG_SC: Soil infiltration capacity score (1–5)

5. Metric #4: Dominant Vegetation Drought Adaptability
a. Load Vegetation Data: Import a vegetation classification dataset that represents plant community composition or ecological systems (e.g., existing vegetation type, ecological systems, habitat type, or plant community data). Confirm that the coordinate system is appropriate and clip to the area of interest if necessary.

b. Calculate Dominant Vegetation Drought Adaptability: A custom GIS tool was developed to automate the classification and scoring process. This tool overlays the vegetation dataset with the input analysis units and uses a zonal statistics approach (e.g., majority statistic) to determine the dominant vegetation class within each analysis unit.
i. The dominant value represents the prevailing vegetation condition across each analysis unit.

c. Assign Vegetation Drought Adaptability Score: The tool assigns a score from 1 (lowest resilience / lowest drought adaptability) to 5 (highest resilience / highest drought adaptability) based on vegetation characteristics associated with drought tolerance and ecological function, using the criteria defined in Table 7.

Scoring criteria represent the relative contribution of vegetation composition and structure to drought resilience. In general:
i. Deep-rooted, perennial, drought-adapted native plant communities receive higher scores.
ii. Vegetation with moderate rooting depth and mixed drought tolerance receives moderate scores.
iii. Vegetation with shallow roots, high water demand, or limited drought tolerance receives lower scores.
iv. Highly altered, intensively managed, or degraded vegetation communities (e.g., turf grass, monoculture plantings) receive the lowest scores due to reduced ecological resilience.

Table 7. Drought-Tolerant Vegetation Scoring Criteria
	Score
	Vegetation Class
	Description
	Drought Adaptability

	5
	Very high drought-adapted vegetation
	Native plant communities with deep rooting systems and strong adaptation to low water availability; maintains ecological function under prolonged drought.
	Very High

	4
	High drought-adapted vegetation
	Vegetation with generally good drought tolerance and moderate to deep roots; resilient under seasonal water limitation.
	High

	3
	Moderate drought-adapted vegetation
	Vegetation with intermediate rooting depth or mixed tolerance; may experience stress but retains partial function during drought.
	Moderate

	2
	Low drought-adapted vegetation
	Vegetation with limited drought tolerance, shallow roots, or higher water demand.
	Low

	1
	Very low drought-adapted vegetation
	Highly managed, disturbed, or low-diversity vegetation communities with minimal drought resilience.
	Very Low



d. Classification Notes: To support consistent application across regions and datasets, vegetation scoring should be implemented using a user-defined lookup table that links vegetation classes to drought adaptability scores.

This lookup table may consider:
i. Rooting depth
ii. Growth form (perennial vs. annual)
iii. Water demand
iv. Native ecological adaptation to drought
v. Structural complexity and diversity
vi. Degree of disturbance or management intensity

e. Output Field: The tool appends the following fields to the input analysis units:
i. DVEG_SC: Dominant vegetation drought adaptability score (1-5)
ii. DVEG_NOTE: Text field identifying the dominant vegetation class within each analysis unit, based on the majority result from the input vegetation dataset


6. Metric #5: Proximity to High Groundwater Recharge Areas
a. Load Groundwater Recharge Data: Import a groundwater recharge dataset representing spatial variation in recharge rates (e.g., modeled recharge, infiltration potential, or hydrologic recharge index). Confirm that the coordinate system is appropriate and clip to the area of interest if necessary.

High recharge areas should be identified by selecting the upper range of recharge values within the dataset. This may be defined using a percentile-based threshold (e.g., top 20–30% of values) or a user-defined cutoff based on regional hydrologic conditions.

b. Calculate Proximity to High Recharge Areas: A custom GIS tool was developed to automate this process using a distance-based approach (e.g., Euclidean Distance or Distance Accumulation). The tool calculates the straight-line distance from each input polygon (e.g., parcels, management units, or grid cells) to the nearest high recharge area.
i. The resulting distance value represents the minimum distance to a high recharge zone and is stored in a new field (DP2HR_DIST).

c. Assign Proximity Score: The tool assigns a score from 1 (lowest resilience / most distant) to 5 (highest resilience / closest) based on proximity to high recharge areas, using the criteria defined in Table 8. These scores represent the relative contribution of spatial proximity to groundwater recharge processes and hydrologic connectivity. 

Distance thresholds should be adapted to the scale of the area of interest, dataset resolution, and regional hydrologic context. 

Table 8. Proximity to High Recharge Areas Scoring Criteria
	Score
	 Proximity to High Recharge 
	Description

	5
	Within Analysis Unit or Directly Adjacent
	Analysis units adjacent to or encompassing high recharge areas. These locations are ideal for targeted restoration or conservation projects, as actions here will directly and maximally benefit groundwater recharge, ensuring the most efficient use of resources for aquifer sustainability.

	4
	Close Proximity
	Units within 50 to 250 meters of high recharge zones are highly favorable for interventions aimed at boosting groundwater recharge. Their close proximity ensures that such efforts have a substantial and direct impact on enhancing groundwater resources.

	3
	Moderate Proximity
	Units situated 250 to 500 meters from high recharge areas. These areas can effectively support groundwater recharge initiatives, enhancing hydrologic connectivity and contributing positively to aquifer replenishment.

	2
	Distant Proximity
	Units within this range have a moderate connection to high recharge zones. Restoration or conservation efforts here can contribute to regional groundwater recharge, albeit with less immediate impact compared to closer proximities.

	1
	Very Distant Proximity
	Units located more than 1,000 meters from high recharge areas. These units have limited direct influence on significant recharge zones, offering minimal impact on groundwater replenishment efforts.



d. Output Field: The tool appends the following fields to the input analysis units:
i. DP2HR_DIST: Distance (in map units) from each analysis unit to the nearest high groundwater recharge area
ii. DP2HR_SC: Proximity to high recharge areas score (1–5)
iii. DP2HR_NOTE: Text field describing the proximity category assigned to each analysis unit (e.g., “Very Distant,” “Moderate Proximity,” “Adjacent to Recharge Area”)


7. Metric #6: Mean Groundwater Recharge Rate
a. Load Groundwater Recharge Data: Import a groundwater recharge raster dataset representing spatial variation in recharge rates (e.g., modeled recharge, infiltration estimates, or hydrologic recharge indices). Confirm that the coordinate system is appropriate and clip to the area of interest if necessary.

b. Calculate Mean Groundwater Recharge Rate: A custom GIS tool was developed to automate the summarization process using a zonal statistics approach (e.g., mean statistic). The tool overlays the recharge raster with the input analysis units and calculates the mean recharge rate within each analysis unit.
i. The mean value represents the average recharge potential contributing to groundwater within each analysis unit. 

c. Assign Recharge Score: The tool assigns a score from 1 (lowest resilience / lowest recharge rate) to 5 (highest resilience / highest recharge rate) based on mean groundwater recharge rate, using the criteria defined in Table 9. These scores reflect the contribution of each analysis unit to groundwater replenishment and long-term water availability. 

Table 9. Recharge Rate Scoring Criteria
	Score
	Recharge Level
	Description

	1
	Very Low
	Areas with minimal recharge capacity, offering limited contribution to groundwater replenishment. Lowest priority for recharge-focused restoration.

	2
	Low
	Low recharge potential, with some contribution to groundwater recharge. Restoration could support localized water retention.

	3
	Moderate
	Moderate recharge capacity. Restoration in these areas can improve hydrologic function and contribute to regional recharge goals.

	4
	High
	High recharge capacity. Restoration here would significantly benefit aquifer replenishment and regional water resource sustainability.

	5
	Very High
	Optimal recharge zones with the greatest contribution to groundwater resources. Highest priority for protection and restoration initiatives.



d. Classification Notes: Recharge values may be classified using quantile-based methods, equal intervals, natural breaks, or region-specific thresholds. The selected approach should reflect the distribution of recharge values and regional hydrologic context.

e. Output Fields: The tool appends the following fields to the input analysis units:
i. DRR_MEAN:  Mean groundwater recharge value within each analysis unit
ii. DRR_SC: Groundwater recharge rate score (1–5)
iii. DRR_NOTE: Text field describing the recharge class assigned to each analysis unit (e.g., “Very Low,” “Moderate,” “Very High”)


8. Metric #7: Dominant Land Cover Conversion
a. Load Land Cover Change Data: Import a land cover change dataset representing recent or historical conversion between land cover classes across the area of interest (e.g., annual land cover change, multi-year change detection, or classified before/after land cover transitions). Confirm that the coordinate system is appropriate and clip to the area of interest if necessary.
i. The input dataset should identify transitions between an original land cover class and a resulting land cover class so that each mapped value represents a specific land cover conversion (e.g., forest to developed, wetland to agriculture, developed to grassland, no change).

b. Calculate Dominant Land Cover Conversion: A custom GIS tool was developed to automate the classification and scoring process. This tool overlays the land cover change dataset with input analysis units and uses a zonal statistics approach (e.g., majority statistic) to determine the dominant land cover conversion within each analysis unit.
i. The dominant value represents the prevailing land cover transition occurring within each analysis unit. 

c. Assign Land Cover Conversion Score: The tool assigns a score from 1 (lowest resilience / highest-impact conversion) to 5 (highest resilience / beneficial or stable conversion) based on the ecological effect of the dominant land cover transition, using the criteria defined in Table 10. These scores reflect the relative influence of land cover conversion on infiltration, vegetation cover, thermal regulation, and ecological resilience. 

Table 10. Land Cover Conversion Scoring Criteria
	Score
	Land Cover Change Conversion
	Description

	5
	Beneficial restoration or revegetation
	Conversion from developed, barren, or otherwise degraded land to natural, forested, wetland, or other vegetated cover that improves ecological resilience, increases infiltration, and enhances hydrologic function.

	4
	No change (high-function systems) or low-impact transition
	Stable natural or semi-natural land cover (e.g., forest, wetland, native grassland) or minor transitions with limited impact on ecological or hydrologic function.

	3
	Moderate-impact conversion or stable moderate-function systems
	Conversion that reduces some ecological function or vegetation cover, or stable land uses with moderate resilience (e.g., agriculture or managed landscapes).

	2
	High-impact conversion or stable low-function systems
	Conversion from agricultural or semi-natural land to more intensive land use, or stable developed land with low infiltration and ecological function.

	1
	Very high-impact conversion
	Conversion from natural, forested, wetland, or other high-value ecological land to developed or highly disturbed land, resulting in major loss of resilience functions.



d. Classification Notes: To support consistent application across regions and datasets, land cover conversion scores should be assigned using a user-defined crosswalk table that links each observed land cover transition to a resilience score. 

The crosswalk should reflect the relative ecological impact of each transition, considering factors such as: 
i. Change in vegetative cover
ii. Change in impervious surface or development intensity
iii. Change in infiltration potential
iv. Change in habitat quality or ecological function
v. Whether the transition represents degradation, stability, or restoration

Because land cover classification systems vary by data source, users should adapt the conversion crosswalk to match the coding structure and class definitions of the selected dataset. 

e. Output Field: The tool appends the following fields to the input analysis units:
i. DLC_SC: Dominant land cover conversion score (1–5)
ii. DLC_NOTE: Text field identifying the dominant land cover conversion within each analysis unit, based on the majority result from the input land cover change dataset


9. Metric #8: Hydrologic Regime (Streamflow Permanence Index)
a. Load Hydrologic Regime Data: Import a watershed-scale dataset representing streamflow permanence, baseflow conditions, or hydrologic regime (e.g., perennial vs intermittent flow, flow duration classes, or modeled streamflow categories). Ensure alignment with the area of interest.

b. Assign Hydrologic Regime to Analysis Units: Overlay the watershed dataset with the input analysis units using a spatial join or intersection so that each analysis unit is assigned the hydrologic regime classification of its corresponding watershed. Because this dataset is defined at a watershed scale, multiple analysis units will often share the same hydrologic regime classification.

c. Assign Hydrologic Regime Multiplier: Hydrologic regime is applied as a multiplier (rather than a scored metric) to adjust analysis unit–level resilience based on watershed-scale water availability. Multiplier values are assigned based on relative flow permanence, as defined in Table 11.

This metric is not intended to differentiate fine-scale variation between analysis units, but rather to provide broader hydrologic context that influences drought resilience.

Table 11. Hydrologic Regime Multiplier Criteria
	Multiplier
	Hydrologic Condition
	Description

	1.2
	Very High (Perennial / Flood-prone)
	Consistent or excess surface water availability; strong buffering capacity

	1.1
	High
	Reliable streamflow with minimal seasonal drying

	1.0
	Moderate
	Typical seasonal variability; baseline condition

	0.8
	Low
	Intermittent flow; reduced water availability during dry periods

	0.6
	Very Low
	Minimal or ephemeral flow; highly vulnerable to drought



d. Multiplier Rationale: The multiplier range (0.6–1.2) is intentionally constrained to ensure that watershed-scale conditions influence, but do not dominate, analysis unit–level metrics. This preserves the importance of local environmental characteristics while incorporating broader hydrologic context.

e. Output Field: The streamflow permanence multiplier is stored in a new field:
i. STRM_MULT: Hydrologic regime multiplier applied in the final drought resilience calculation



Calculate Drought Resilience Score

The final drought resilience score (DR_SC) is calculated as a weighted sum of metric scores, adjusted by a watershed-scale hydrologic regime multiplier.

Calculation Formula:
DR_SC = (Σ (Metric Score × Weight)) × STRM_MULT

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

Table 12. Default Metric Weights and Rationale (User-Adjustable)
	Metric 
	Weight
	Rationale

	Proximity to Water-Retaining Features (DP2W_SC)
	10%
	Water-retaining features support water storage and hydrologic buffering during dry periods. Analysis units closer to these features benefit from increased moisture availability and reduced drought vulnerability.

	Water Storage Restoration Potential (DWRI_SC)
	5%
	Represents the potential to enhance water storage through restoration. Because this reflects future conditions rather than existing function, it is weighted lower.

	Dominant Soil Infiltration Capacity (DHSG_SC)
	30%
	Soil properties strongly influence infiltration, runoff, and root-zone water storage. High-infiltration soils enhance groundwater recharge and sustain moisture availability, making this a primary driver of drought resilience.

	Dominant Vegetation Drought Adaptability (DVEG_SC)
	25%
	Vegetation composition affects water demand, rooting depth, and ecosystem stability. Drought-adapted vegetation helps maintain function under water stress and can be improved through management.

	Proximity to High Recharge Areas (DP2HR_SC)
	10%
	Proximity to recharge zones reflects hydrologic connectivity. While beneficial, the effect is indirect compared to recharge rate and therefore receives a moderate weight.

	Mean Groundwater Recharge Rate (DRR_SC)
	15%
	Recharge rate reflects the ability of the landscape to replenish groundwater resources and sustain baseflow, providing a direct contribution to drought resilience.

	

Dominant Land Cover Conversion (DLC_SC)
	5%
	Land cover change influences infiltration, vegetation cover, and ecological function. This metric overlaps with soil and vegetation metrics and is therefore weighted modestly to avoid redundancy.

	Hydrologic Regime (STRM_MULT)
	Multiplier
	Applied as a watershed-scale adjustment to reflect differences in streamflow permanence and overall water availability.



Weighting Notes: The default weights provided above are based on general hydrologic and ecological principles relevant to drought resilience in temperate landscapes. Users may adjust weights to reflect local conditions, data availability, or management priorities. Any modifications should ensure that the total of all metric weights equals 100%.

Interpretation: Higher DR_SC values indicate greater relative drought resilience, reflecting favorable conditions for water storage, infiltration, vegetation adaptability, and groundwater availability. Lower values indicate increased vulnerability to drought conditions.
