RIVERINE FLOODING SCORING TOOL FOR INSTALLATION RESILIENCY

Tool Summary
Riverine flooding is driven by precipitation intensity, snowmelt and rain-on-snow events, soil saturation conditions, and landscape characteristics that influence runoff generation, water storage, and flow connectivity. Land cover change, loss of wetlands, increased impervious surface, and altered hydrologic pathways can amplify peak streamflows, increase flood frequency, and reduce the capacity of landscapes to store and attenuate water.

This scoring framework evaluates riverine flood resilience across user-defined analysis units using spatially explicit environmental metrics that influence runoff, infiltration, floodwater storage, and hydrologic connectivity. The approach integrates geospatial datasets to identify areas of relative resilience and vulnerability to flooding.

The framework evaluates multiple metrics, including proximity to wetlands and water storage features, wetland restoration potential, soil infiltration capacity, riparian connectivity, terrain-driven saturation potential (Topographic Wetness Index), impervious surface extent, land cover conversion, floodplain exposure, 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 riverine flood resilience score that supports prioritization for conservation, restoration, and land management actions aimed at reducing runoff, enhancing floodwater storage, and improving watershed stability during high-flow events. 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 flood resilience.

Table 1. Metadata Summary
	Attribute
	Description

	Extreme Condition
	Riverine Flooding

	Target Feature
	Input polygon layer (analysis units)

	Purpose
	To evaluate each analysis unit’s capacity to mitigate flood risk using indicators of water storage, infiltration, land cover, terrain, and hydrologic connectivity

	Output
	RFR_SC – Weighted Riverine Flood Resilience Score

	Scoring Method
	Weighted metric score × Hydrologic Regime Multiplier

	Data Format
	Feature class with appended metric fields and final score





Table 2. Riverine Flooding Target Metrics Overview
	Extreme Condition
	Target
	Justification
	Metric

	Riverine Flooding
	Water-Retaining Features (Existing)
	Existing wetlands, floodplains, and water-retaining features store and attenuate floodwaters, reducing peak discharge and downstream flood risk. Proximity to these features increases the capacity for localized flood mitigation and hydrologic buffering during high-flow events.
	Proximity to Water-Retaining Features (meters)

	
	Water Storage Potential (Restorable Features)
	Areas with high restoration potential provide opportunities to increase floodwater storage, reconnect floodplains, and reduce runoff through hydrologic restoration. These areas enhance landscape capacity to absorb and detain stormwater.
	Water Storage Restoration Potential (average % / analysis unit)

	
	Soil Infiltration Capacity
	Soil properties influence infiltration rates, runoff generation, and saturation dynamics. Higher infiltration capacity reduces surface runoff and peak flows, while low permeability soils contribute to rapid runoff and increased flood risk.
	Dominant Soil Infiltration Capacity (majority / analysis unit)

	
	Riparian Connectivity
	Intact and connected riparian corridors enhance floodplain storage, slow water movement, dissipate flow energy, and improve hydrologic connectivity during high-flow events.
	Mean Riparian Connectivity Index (average % / analysis unit)

	
	Topographic Wetness Index
	Terrain controls the accumulation and movement of water across the landscape. Areas with high wetness potential are more prone to saturation, runoff generation, and surface flooding.
	Mean Topographic Wetness Index (average / analysis unit)

	
	Impervious Surface
	Impervious surfaces prevent infiltration, accelerate runoff, and increase peak flow magnitude and timing, contributing to elevated flood risk.
	Mean Impervious Surface (average % / analysis unit)

	
	Land Cover Conversion
	Conversion to developed or disturbed land reduces natural flood buffering capacity, increases runoff, and alters hydrologic response to precipitation events.
	Dominant Land Cover Conversion (majority / analysis unit)

	
	Floodplain Extent / Flood Exposure
	Floodplain areas represent zones of inherent flood risk and periodic inundation. Presence within mapped floodplains indicates increased exposure to flooding and reduced resilience.
	Floodplain Classification (e.g., 100-year / 500-year zones)

	
	Hydrologic Regime (Watershed Context)
	Watershed-scale hydrologic conditions influence flood frequency, magnitude, and persistence. Areas within highly saturated or flow-connected systems are more susceptible to flooding.
	Hydrologic Regime (e.g., streamflow permanence, watershed average)





Table 3. Riverine Flooding Data Overview
	Data Type
	Description
	Example Sources

	Wetlands / Water-Retaining Features
	Spatial data identifying wetlands, floodplains, and other water-retaining features used to assess natural floodwater storage and calculate proximity. These features play a key role in attenuating peak flows and reducing downstream flooding.
	National Wetlands Inventory (US), Global Surface Water (JRC), HydroSHEDS, regional wetland inventories

	Water Storage Restoration Potential
	Spatial datasets representing restoration suitability or hydrologic restoration potential, identifying areas where floodwater storage capacity can be enhanced through wetland or floodplain restoration.
	State or regional restoration indices, conservation planning datasets, machine learning suitability models

	Soil Properties / Infiltration Capacity
	Soil classification or physical properties (e.g., hydrologic soil group, texture, permeability) used to estimate infiltration rates and runoff potential.
	SSURGO (US), FAO SoilGrids, global hydrologic soil group datasets

	Riparian Connectivity
	Indices representing the condition, continuity, and connectivity of riparian corridors, used to evaluate floodplain function, water storage, and flow attenuation capacity.
	Watershed health indices, riparian condition datasets, landscape connectivity models

	Topographic Data (DEM-Derived)
	Digital elevation data used to derive terrain-based indices such as slope, flow accumulation, and Topographic Wetness Index (TWI), which represent water accumulation and saturation potential.
	LiDAR-derived DEMs, USGS 3DEP, Copernicus DEM, SRTM

	Impervious Surface
	Spatial data representing the percentage of impervious surface, used to quantify runoff generation and reduced infiltration capacity.
	NLCD Impervious Surface, Copernicus Imperviousness, Global Human Settlement Layer

	Land Cover Change
	Spatial datasets capturing land cover transitions used to assess impacts of development, disturbance, or vegetation loss on hydrologic processes and flood risk.
	NLCD Change, ESA Land Cover Change, Copernicus Land Monitoring Service

	Floodplain Extent
	Spatial delineations of flood-prone areas (e.g., 100-year and 500-year floodplains) used to identify areas with inherent flood exposure.
	FEMA National Flood Hazard Layer (NFHL), regional floodplain maps, global flood hazard datasets

	Hydrologic Regime / Streamflow Conditions
	Watershed-scale indicators of flow permanence, baseflow conditions, or hydrologic variability used to contextualize flood behavior and saturation dynamics.
	Streamflow permanence datasets, USGS gages, regional hydrologic models, 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 analysis unit to the nearest water-retaining feature. 
i. The resulting distance is stored in a new field (RFP2W_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 riverine flood resilience based on proximity.

Note: Distance thresholds may be adjusted based on landscape scale, hydrologic context, and dataset resolution.

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

	5
	Within parcel; 0 meters
	This area overlaps with water-retaining features and directly contributes to floodwater storage and attenuation. These areas provide critical flood mitigation benefits, including peak flow reduction and localized flood buffering.

	4
	Directly Adjacent; 1-50 meters
	This area is close to water-retaining features and is likely to benefit from direct hydrologic connectivity, including floodwater storage, reduced flow velocity, and improved floodplain function.

	3
	Close proximity; 50-500 meters
	This area is within a moderate distance of water-retaining features and may benefit from nearby floodwater storage and attenuation processes. These areas can contribute to reducing peak flows under certain conditions.

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

	1
	Distant proximity; >1000 meters
	This area is far from water-retaining features and is unlikely to benefit from floodwater storage, attenuation, or hydrologic buffering. Its contribution to flood resilience from proximity is minimal.



d. Output Field: The tool appends the following fields to the input analysis units: 
i. RFP2W_DIST: Proximity to nearest water-retaining features (meters)
ii. RFP2W_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 (RFWRI_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 may be assigned a score of 5, as they already contribute to water storage and require minimal restoration
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 analysis unit 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 analysis unit 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 analysis unit 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 analysis unit 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 analysis unit has very high potential for water storage restoration. Conditions are highly favorable, making it a strong candidate for restoration with minimal to no intervention.



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


4. Metric #3: Soil Infiltration Capacity
a. Load Soil Data: Import a soil classification or soil property dataset representing hydrologic soil groups, soil texture, or infiltration capacity. 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 / highest runoff potential) to 5 (highest resilience / highest infiltration capacity / lowest runoff potential) based on the dominant soil condition, using the criteria defined in Table 6. These scores reflect the role of soils in controlling infiltration, runoff generation, and flood response during precipitation events.

Table 6. Dominant Hydrologic Soil Group Scoring Criteria
	Score
	Soil Class
	Description
	Infiltration Capacity

	5
	High infiltration soils (e.g., sandy, HSG-A)
	Soils with very high permeability that readily absorb water, resulting in minimal surface runoff and strong flood mitigation capacity.
	Very High

	4
	Moderately high infiltration (e.g., HSG-B)
	Soils with good permeability that support infiltration and reduce runoff, contributing to moderate flood attenuation.
	High

	3
	Moderate infiltration (e.g., HSG-C)
	Soils with moderate permeability that allow some infiltration but also generate runoff under higher precipitation conditions.
	Moderate

	2
	Low infiltration (transitional or mixed soils)
	Soils with limited permeability that restrict infiltration and contribute to increased surface runoff and localized flooding.
	Low

	1
	Very low infiltration (e.g., clay, HSG-D)
	Soils with minimal permeability that generate high runoff and significantly increase flood risk during precipitation events.
	Very Low



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




5. Metric #4: Riparian Connectivity
a. Load Riparian Connectivity Data: Import a spatial dataset representing riparian connectivity, corridor condition, or watershed health indices (e.g., riparian connectivity index, vegetation continuity, or landscape connectivity models). Confirm that the coordinate system is appropriate and clip to the area of interest if necessary.

b. Calculate Riparian Connectivity: A custom GIS tool was developed to automate the summarization and scoring process. This tool overlays the riparian connectivity dataset with the input analysis units and uses a zonal statistics approach (e.g., mean statistic) to calculate the average connectivity value within each analysis unit.
i. The resulting mean value represents the overall riparian connectivity condition across each analysis unit
ii. This ensures that both large and small analysis units capture proportional riparian conditions

c. Assign Riparian Connectivity Score: The tool assigns a score from 1 (lowest resilience / lowest riparian connectivity) to 5 (highest resilience / highest riparian connectivity) based on the mean connectivity value, using the criteria defined in Table 7. These scores reflect the role of riparian systems in floodwater storage, flow attenuation, and energy dissipation during high-flow events.

Table 7. Riparian Connectivity Scoring Criteria
	Score
	Riparian Connectivity (%)
	Description

	5
	>80%
	Analysis units with very high riparian connectivity are embedded within intact, continuous riparian corridors that store floodwater, dissipate flow energy, and strongly reduce flood impacts.

	4
	60–80%
	Analysis units with high connectivity retain largely intact riparian systems that provide substantial floodwater storage, flow attenuation, and ecological function.

	3
	40–60%
	Analysis units with moderate connectivity contain partially connected riparian corridors that provide some flood buffering, though fragmentation limits overall effectiveness.

	2
	20–40%
	Analysis units with low connectivity have fragmented or degraded riparian systems, reducing their ability to store water and attenuate flood flows.

	1
	<20%
	Analysis units with very low connectivity lack functional riparian corridors, resulting in minimal flood buffering capacity and increased flood vulnerability.



d. Output Field: The tool appends the following field to the input analysis units:
i. RFRC_SC: Riparian connectivity score (1–5)


6. Metric #5: Topographic Wetness Index (TWI)
a. Load Topographic Data: Import a digital elevation model (DEM) representing the terrain surface of the study area. The DEM should be of sufficient resolution to capture local topographic variation. Confirm that the coordinate system is appropriate and clip to the area of interest if necessary.

b. DEM Preprocessing and Surface Preparation: A custom GIS tool was developed to automate preprocessing of the DEM, including sink filling and surface smoothing, to ensure topographic continuity and minimize noise.

c. Generate Topographic Layers: The tool derives key terrain characteristics directly from the processed DEM:
i. Flow Direction: Defines downslope water pathways across the landscape
ii. Flow Accumulation: Calculates the contributing upslope area draining into each grid cell, representing potential runoff concentration
iii. Slope: Calculated as percent rise; flatter areas tend to accumulate water, while steeper areas promote rapid runoff
iv. Topographic Wetness Index (TWI): Computed from slope and flow accumulation using the formula:


Where:
·  = upslope contributing area
·  = local slope angle

d. Assign TWI Score: The tool assigns a score from 1 (lowest resilience / highest flood risk) to 5 (highest resilience / lowest flood risk) based on mean TWI values within each analysis unit, using the criteria defined in Table 8. These scores reflect the influence of terrain on water accumulation, saturation potential, and flood susceptibility.

Table 8. Topographic Wetness Index (TWI) Scoring Criteria
	Score
	TWI Range
	Description

	1
	> 14
	Analysis units with very high wetness are located in convergent, low-lying terrain with large upslope contributing areas. These areas are highly prone to saturation and act as sources of runoff during precipitation events, increasing flood risk.

	2
	11 – 14
	Analysis units with high wetness experience frequent saturation and limited infiltration. These areas contribute to sustained runoff generation and elevated flood potential during storm events.

	3
	8 – 11
	Analysis units with moderate wetness exhibit a balance between drainage and accumulation. These areas may provide temporary storage but can contribute to flooding under certain conditions.

	4
	5 – 8
	Analysis units with low wetness are generally well-drained and limit water accumulation, reducing runoff generation and contributing to flood mitigation.

	5
	< 5
	Analysis units with very low wetness are located in well-drained or sloped terrain with minimal contributing area. These areas are resistant to saturation and provide strong resilience to flooding.



e. Output Field: The tool appends the following field to the input analysis units:
i. RFTWI_SC: Topographic Wetness Index score (1–5)


7. Metric #6: Impervious Surface
a. [bookmark: _Hlk207108099]Load Impervious Surface Data: Import a raster dataset representing percent impervious surface (e.g., impervious surface cover, built-up area, or urban intensity). Confirm that the coordinate system is appropriate and clip to the area of interest if necessary.

b. Summarize Impervious Surface per Parcel: 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., mean statistic) to calculate the average percent impervious surface within each analysis unit.
i. The resulting mean value represents the overall extent of impervious cover within each analysis unit
ii. Impervious surface directly influences runoff generation, infiltration capacity, and flood response



c. Assign Impervious Surface Score: The tool assigns a score from 1 (lowest resilience / highest imperviousness) to 5 (highest resilience / lowest imperviousness) based on mean impervious surface, using the thresholds defined in Table 9. These scores reflect the role of impervious surfaces in increasing runoff, reducing infiltration, and accelerating flood response during precipitation events.

Table 9. Percent Impervious Surface Scoring Criteria
	Score
	Impervious Surface (%)
	Description

	5
	0 – 2%
	Analysis units with minimal impervious surface are close to natural conditions, allowing maximum infiltration and stormwater absorption, resulting in very low flood contribution.

	4
	3 – 10%
	Analysis units with low impervious surface maintain good infiltration capacity, though some runoff generation occurs during precipitation events.

	3
	11 – 25%
	Analysis units with moderate impervious surface experience increased runoff during storms, reducing water storage and contributing to localized flood potential.

	2
	26 – 50%
	Analysis units with high impervious surface generate substantial runoff, limiting infiltration and increasing flood risk during precipitation events.

	1
	>50%
	Analysis units with very high impervious surface produce rapid and concentrated runoff, resulting in minimal infiltration and high flood vulnerability.



d. Output Field: The tool appends the following field to the input analysis units:
i. RFIMPV_SC: Impervious surface score (1–5)


8. Metric #7: Land Cover Conversion
a. [bookmark: _Hlk207106160]Load Land Cover Change Data: Import a spatial dataset representing land cover change or land use conversion (e.g., land cover change rasters, transition datasets, or time-series land cover classifications). These datasets may encode transitions between land cover classes (e.g., forest to developed, wetland to agriculture). Confirm that the coordinate system is appropriate and clip to the area of interest if necessary.

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

c. Assign Conversion Score: The tool assigns a score from 1 (lowest resilience / highest-impact conversion) to 5 (highest resilience / beneficial or stable conditions) based on the dominant land cover transition, using the criteria defined in Table 10. These scores reflect the influence of land cover change on infiltration capacity, runoff generation, and flood response.

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

	5
	Natural or vegetated land converted to developed (e.g., forest → developed, grassland → developed)
	Analysis units experiencing high-impact conversion to developed land exhibit increased impervious surface, reduced infiltration, and elevated runoff, resulting in significantly increased flood risk.

	4
	Agricultural land converted to developed
	Analysis units transitioning from agricultural to developed land experience increased impervious cover and reduced infiltration, contributing to higher runoff and flood potential.

	3
	Forest or natural land converted to agriculture
	Analysis units transitioning from natural vegetation to agriculture experience reduced canopy cover and altered soil structure, increasing runoff potential and reducing flood buffering capacity.

	2
	No change or low-impact transition
	Analysis units with stable land cover or minor transitions maintain existing hydrologic function, supporting consistent infiltration and moderate flood resilience.

	1
	Developed land converted to natural or vegetated cover
	Analysis units transitioning from developed to natural or vegetated land improve infiltration capacity, reduce runoff, and enhance flood resilience through restoration of hydrologic function.



d. Output Field: The tool appends the following fields to the input analysis units:
i. RFLC_SC: Land cover conversion score (1–5)
ii. RFLC_NOTE: Description of the dominant land cover transition


9. Metric #8: Floodplain Extent
a. Load Floodplain Data: Import a spatial dataset representing floodplain extent or flood hazard zones (e.g., regulatory floodplain maps, modeled flood hazard layers, or probabilistic flood extent datasets). These datasets may include classifications such as 100-year (1% annual chance) and 500-year (0.2% annual chance) floodplains. Confirm that the coordinate system is appropriate and clip to the area of interest if necessary.

b. Classify Floodplain Intersection: A custom GIS tool was developed to automate the classification and scoring process. This tool evaluates the spatial relationship between floodplain zones and the input analysis units using spatial overlay methods (e.g., Spatial Join or Select by Location). Each analysis unit is classified based on its intersection with floodplain zones:
i. Analysis units are assigned to a flood exposure category based on whether they intersect mapped floodplain zones
ii. Analysis units intersecting multiple flood zones are assigned the lowest applicable score, representing the highest level of flood risk present

c. Assign Floodplain Extent Score: The tool assigns a score based on floodplain classification, using the criteria defined in Table 11. These scores represent the degree of flood exposure and susceptibility to inundation.

Table 11. Floodplain Extent Scoring Criteria
	Score
	Flood Zone Classification
	Description

	5
	Outside mapped floodplain zones
	Analysis units outside identified floodplain areas have minimal flood exposure and lower likelihood of inundation during flood events.

	3
	Within 500-year floodplain (0.2% annual chance)
	Analysis units within lower-probability flood zones have moderate exposure and may experience flooding during extreme events.

	1
	Within 100-year floodplain (1% annual chance)
	Analysis units within high-probability flood zones are highly susceptible to inundation and experience the greatest flood risk.



d. Output Field: The tool appends the following field to the input analysis units:
i. RFFE_SC: Floodplain extent score (1–5 scale represented as 1, 3, or 5)

10. Metric #9: Hydrologic Regime (Streamflow Permanence Index)
a. Load Hydrologic Regime Data: Import a watershed-scale dataset representing streamflow permanence, flow regime, or hydrologic conditions (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 hydrologic conditions. Multiplier values are assigned based on relative streamflow permanence and flood susceptibility, as defined in Table 12. This metric is not intended to differentiate fine-scale variation between analysis units, but rather to provide broader hydrologic context that influences flood magnitude, saturation conditions, and flow persistence.

Table 12. Hydrologic Regime Multiplier Criteria
	Multiplier
	Hydrologic Condition
	Description

	1.2
	Very High (Perennial / Flood-prone)
	Watersheds with persistent or high streamflow conditions are more prone to saturation and elevated flood magnitude, increasing flood risk and reducing resilience.

	1.1
	High
	Watersheds with consistently high flow conditions exhibit increased likelihood of sustained runoff and elevated flood potential.

	1.0
	Moderate
	Watersheds with typical seasonal variability represent baseline flood conditions.

	0.8
	Low
	Watersheds with intermittent flow exhibit reduced saturation and lower flood potential under most conditions.

	0.6
	Very Low (Ephemeral)
	Watersheds with minimal or ephemeral flow have limited saturation and reduced flood susceptibility, contributing to higher relative flood resilience.



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 landscape characteristics while incorporating broader hydrologic context related to flow persistence, saturation, and flood susceptibility.

e. Output Field: The tool appends the following field to the input analysis units:
i. STRM_MULT: Hydrologic regime multiplier applied in the final riverine flood resilience calculation



Calculate Riverine Flooding Resilience Score

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

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

Where:
· Metric scores range from 1-5
· Weights are expressed as proportions (e.g., 0.20 for 20%)
· STRM_MULT is the hydrologic regime multiplier (0.6–1.2)


Table 13. Default Metric Weights and Rationale (User-Adjustable)
	Metric
	Weight
	Rationale

	Proximity to Water-Retaining Features (RFP2W_SC)
	20%
	Water-retaining features such as wetlands, floodplains, and riparian areas provide immediate floodwater storage, peak flow attenuation, and hydrologic buffering. Analysis units located near these features are more likely to benefit from existing flood mitigation functions, justifying a relatively high weight.

	Water Storage Restoration Potential (RFRWI_SC)
	10%
	Restoration potential represents the opportunity to improve floodwater storage, reconnect hydrology, and reduce runoff through future restoration actions. Because these benefits depend on implementation rather than existing condition, this metric is weighted lower than existing water-retaining features.

	Soil Infiltration Capacity (RFHSG_SC)
	15%
	Soil properties strongly influence whether precipitation infiltrates into the ground or becomes surface runoff. Analysis units with highly permeable soils are better able to absorb rainfall and reduce flood peaks, making soil infiltration an important driver of parcel- or unit-level flood resilience.

	Riparian Connectivity (RFRC_SC)
	15%
	Intact riparian systems store water, slow flow velocities, and dissipate flood energy during high-flow events. They also support ecological function and improve connectivity along waterways. This metric is weighted moderately to reflect its importance for both hydrologic buffering and landscape function.

	Topographic Wetness Index (RFTWI_SC)
	10%
	Topographic position influences how water accumulates and drains across the landscape. TWI helps identify areas prone to saturation and surface runoff. While this metric is important for representing terrain-driven flood susceptibility, it overlaps somewhat with floodplain extent and is therefore assigned a moderate weight.

	Impervious Surface (RFIMPV_SC)
	15%
	Impervious surfaces rapidly convert rainfall into runoff by limiting infiltration and increasing flow concentration. This metric directly captures the influence of built environments on flood response and is weighted to reflect its strong contribution to localized flood risk.

	Land Cover Conversion (RFLC_SC)
	5%
	Land cover conversion captures recent disturbance and changes in hydrologic function, such as transitions from natural or agricultural land to developed land. Because this metric overlaps with impervious surface and other land condition indicators, it is weighted modestly to avoid redundancy.

	Floodplain Extent (RFFE_SC)
	10%
	Floodplain extent represents mapped exposure to inundation and identifies analysis units located within known flood-prone areas. Because this metric partially overlaps with wetlands, topography, and riparian processes, it is included as an exposure indicator but weighted to avoid overemphasizing regulatory flood boundaries.

	Hydrologic Regime (STRM_MULT)
	Multiplier
	Applied as a watershed-scale adjustment to reflect broader hydrologic context, including flow permanence, saturation conditions, and flood susceptibility. This factor is used as a multiplier rather than a weighted metric so that regional hydrologic setting influences the final score without overriding local landscape characteristics.



Weighting Notes: The default weights provided above are based on general hydrologic and ecological principles relevant to riverine flooding 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 RFR_SC values indicate greater relative riverine flooding resilience, reflecting favorable conditions for floodwater storage, infiltration, hydrologic buffering, and reduced flood exposure. Lower values indicate increased vulnerability to flooding due to greater runoff generation, higher saturation potential, or increased exposure to inundation.
