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Overview
This file contains FEMA flood zone designations for 5,115 transit stations across the United States. Each row represents one station. The data is organized into 25 columns covering station identifiers, geographic attributes, elevation, and flood hazard classifications derived from the FEMA National Flood Hazard Layer (NFHL).
FEMA flood zone designations reflect riverine and coastal flood hazards only. They do not capture stormwater accumulation risk. For stormwater vulnerability scores, see the companion file stormwater_risk_scores.csv. The primary key station_id can be used to join the two files.
Flood Risk Category Reference
The table below summarises the four flood risk categories used in the flood_risk and flood_risk_num columns.
	flood_risk
	flood_risk_num
	FEMA Zones
	Description

	High
	4
	A / V zones
	Station falls within FEMA's Special Flood Hazard Area (1% annual chance of flooding). Includes all A-prefixed and V-prefixed (coastal) zones.

	Moderate
	3
	Zone X (shaded)
	Station falls in the 0.2% annual chance flood zone (500-year floodplain), or within a levee-protected area. Not an SFHA but carries meaningful residual risk.

	Low
	2
	Zone X (unshaded)
	Station is outside the 500-year floodplain according to FEMA mapping. Flood risk exists but is not quantified by FEMA at this location.

	Minimal
	1
	Zone D / unmapped
	Station is in Zone D (undetermined risk) or in an area not covered by the NFHL. Flood risk cannot be assessed from FEMA data.


Column Reference
The table below defines all 25 columns in the file. Columns are organised into three thematic sections.
	SECTION 1 — Station Identifiers

	Column Name
	Data Type
	Unit / Values
	Definition

	station_id
	Integer
	Unique ID
	Sequential integer uniquely identifying each transit station record. Primary key to join with stormwater_risk_scores.csv.

	station_name
	Text
	—
	Full name of the transit station as reported to the National Transit Database (NTD). Names are standardized to all-caps and may include line or direction suffixes for multi-platform stations.

	ntd_mode
	Text
	Mode code
	Transit mode served at this station, drawn from NTD classifications (e.g., Heavy Rail, Light Rail, Bus Rapid Transit, Commuter Rail, Ferry, Streetcar).

	agency
	Text
	—
	Name of the transit agency that operates the station, as reported to the NTD.

	line_name
	Text
	—
	Name of the route, line, or corridor served by this station as reported to the NTD.

	facility_type
	Text
	—
	Classification of the station facility type (e.g., at-grade, elevated, underground).

	Year built
	Integer
	Year
	Year the station facility was constructed or opened to service.

	Square Feet
	Float
	Square feet
	Floor area of the station facility in square feet.

	latitude
	Float
	Decimal degrees
	Geographic latitude of the station centroid in WGS 84 decimal degrees.

	longitude
	Float
	Decimal degrees
	Geographic longitude of the station centroid in WGS 84 decimal degrees. Negative values indicate locations west of the Prime Meridian (i.e., the continental United States).

	full_address
	Text
	—
	Full street address of the station.

	City
	Text
	—
	City in which the station is located.

	State
	Text
	2-letter abbrev.
	Two-letter U.S. state abbreviation for the state in which the station is located.

	County
	Text
	—
	County in which the station is located.

	Zip_Code
	Text
	—
	ZIP code of the station location.

	SECTION 2 — Elevation Data

	Column Name
	Data Type
	Unit / Values
	Definition

	station_elevation_m
	Float
	Meters
	Elevation of the station centroid in meters above sea level, derived from USGS 3DEP 1/3 arc-second digital elevation model.

	station_elevation_ft
	Float
	Feet
	Elevation of the station centroid in feet above sea level. Converted from station_elevation_m.

	SECTION 3 — FEMA Flood Zone Designations

	
	
	
	

	
	
	
	

	fld_zone
	Text
	FEMA zone code
	FEMA flood zone designation at the station location (e.g., AE, X, VE). Drawn from the National Flood Hazard Layer (NFHL). Blank if the station is outside NFHL coverage.

	zone_subty
	Text
	—
	Sub-type of the FEMA flood zone, providing additional detail within the primary zone designation (e.g., FLOODWAY, RIVERINE). Blank if no sub-type is assigned.

	sfha_tf
	Boolean
	True / False
	Indicates whether the station falls within a Special Flood Hazard Area (SFHA), defined as FEMA zones with a 1% or greater annual chance of flooding (the '100-year floodplain'). Includes all A- and V-prefixed zones.

	flood_risk
	Text
	Risk category
	Categorical flood risk classification derived from FEMA zone designation. Values: High (A or V zones, SFHA), Moderate (Zone X shaded / 0.2% annual chance), Low (Zone X unshaded), Minimal (Zone D or outside mapped area).

	flood_risk_num
	Integer
	1–4
	Numeric encoding of flood_risk for sorting and analysis: 4 = High, 3 = Moderate, 2 = Low, 1 = Minimal / No designated risk.

	nfhl_covered
	Boolean
	True / False
	Indicates whether the station location is covered by the FEMA National Flood Hazard Layer (NFHL). Stations in unmapped areas will have blank values for all FEMA fields.

	query_failure
	Text
	—
	Records any error or exception encountered when querying the NFHL for this station. Blank if the query completed successfully.


Notes on Data Sources & Methodology
1. FEMA NFHL data: Flood zone designations were retrieved via spatial query against FEMA’s National Flood Hazard Layer (NFHL), which provides official regulatory flood zone maps for most of the United States. The NFHL is updated on a rolling basis as FEMA completes map revisions; designations reflect the version of the NFHL queried at the time of data compilation.
1. Elevation data: Station elevation values (station_elevation_m, station_elevation_ft) are derived from the USGS 3D Elevation Program (3DEP) 1/3 arc-second digital elevation model, accessed via the py3dep library.
1. elationship to stormwater scores: The FEMA-based flood_risk field reflects riverine and coastal hazard exposure. It is independent of the composite stormwater risk score (composite_score_v2) in stormwater_risk_scores.csv, which captures vulnerability to localised stormwater accumulation. Stations can have high stormwater risk but low FEMA flood designation, or vice versa.
1. Query failures: A small number of stations encountered errors during the NFHL spatial query (e.g., network timeouts, geometry exceptions). These are flagged in query_failure. Their FEMA zone fields should be treated as missing rather than as Zone X or no-risk designations.
