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Geo Pandas updated 07/26/2026

GeoPandas extends pandas to geospatial data, covered here from reading and reprojecting to
spatial joins and choropleth maps.

The GeoDataFrame

A GeoDataFrame is a DataFrame with one typed geometry column.

PURPOSE COMMAND RESULT
Wrap a DataFrame with geometry. gdf = gpd.GeoDataFrame(df, el
geometry=..., crs="EPSG:4326")

geometry

Build points from x and y. gpd . points_f rom_xy(df . 'Lon, df. 'I_a‘t) ton | | tat Y—PE] Point geom
A bare geometry column. gs = gpd.GeoSeries([Point(@, 0),
Point(1, 1)1, crs="EPSG:4326") no s

The active geometry column.

gdf.geometry (alias gdf.geom_type) |Z|—>

active

Switch which column is active. gdf = gdf.set_geometry("geom2") —A
. . N -
Bounding box of everything. gdf.total_bounds > i
O :
Read & Write
read_file / to_file for vectors; GeoParquet for speed.
PURPOSE COMMAND RESULT
Read any vector file. gdf = gpd.read_file("zones.geojson") - | ceobatarrane

(ot ) > cities _Joeo toers
gpd.read_file("data.gpkg", layer="cities") C==J e

rivers

Read one layer from a GeoPackage.

List the layers first. gpd.list_layers("data.gpkg") —cities', roads', rivers' ]

Q

Write to GeoJSON or Shapefile.

N
* —» vV it
oftgeossn

gdf.to_file("out.geojson", driver="GeoJSON")

GeoParquet

Read or write GeoParquet (fast). gdf.to_parquet('out.parquet") |:| A
gpd. read_parquet("out.parquet") —
Read only some columns. gpd. read_file("zones.geojson”, columns=["name"]) o | b nome | ® | nane + geon
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CRS & Reproject

set_crs labels; to_crs actually moves the coordinates.

PURPOSE COMMAND RESULT

Check the current CRS. gdf.crs E]—»[ EPSG:4326 - WGS 84 - degrees ]

Label a CRS, no coordinate change. gdf = gdf.set_crs("EPSG:4326", —>(Cepscan6 ) *0 ot sty
allow_override=True)

tag only

Reproject and move coordinates. web = gdf.to_crs("EPSG:3857") @—»@ noved

Reproject by EPSG number. gdf.to_crs(epsg=3857) »@ same reproject
Pick a local meters CRS. gdf.to_crs(gdf.estimate_utm_crs()) %_'

now distances are in meters
The CRS-mismatch trap. gpd.sjoin(a, b) raises X conmon €85 firet

Predicates & Geometric Operations

Test relationships (within, intersects); reshape geometry (buffer).

PURPOSE COMMAND RESULT

:
pts.within(zone)

False

Which points fall inside a polygon.

Do shapes overlap at all. gdf.intersects(other) shored ((True ) serses
Does a polygon hold a point. zones. contains (point) D potne.within

Grow a shape by a radius. pts.buffer(500) . @0 s
Merge many shapes into one. e s ST IE‘ - IFl ot unary union

Clip layer A to layer B. gpd.clip(gdf, mask) sk I:l cookie-cut
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Spatial Joins

sjoin attaches attributes by location, not by a key column.

PURPOSE COMMAND RESULT
zone A pt name
Tag each point with its zone. gpd.sjoin(points, zones, e l—] hin by tocation
how="inner", predicate="within")

> g

Keep all left rows (left join). gpd.sjoin(points, zones,how="left") s everything

Method form on the left frame. points.sjoin(zones,predicate="intersects") poines | (sgam0) J> e

Snap to the nearest feature. gpd.sjoin_nearest(points, roads, \ L o ] .
distance_col="dist") 8.2

matched

result hasindex_right I right index

Read the join-key column.

Choose the spatial predicate. predicateswithin / intersects / contains [<] @ [[o ] soseion et

within contains

Dissolve & Aggregate

dissolve is groupby for geometry: merge shapes, aggregate columns.

PURPOSE COMMAND RESULT

Merge geometry by a group key. gdf.dissolve(by="region") DD_, D ane region
o

Aggregate the attributes too. gdf.dissolve(by="region", aggfunc="sum") w -
e T NN [ — e
Dissolve everything to one shape. gdf.dissolve() Hﬂ _>D N1

Split multi-part back to parts. gdF.explode(index_parts=False) Q -DDD
Contrast with plain groupby. gdf.groupby("region") ["pop"].sum() > DI
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Plot a Choropleth Map

gdf.plot(column=...) colors shapes by a value.

PURPOSE COMMAND RESULT

Draw the geometry. gdf.plot() LA e o

Color shapes by a column. gdf.plot(column="pop", . "
cmap="viridis", legend=True) L Choreptetn

5 classes

Bin values into classes. gdf.plot(column="pop", B
scheme="quantiles", k=5) M so-%
Style edges and missing data. gdf.plot(column="pop", edgecolor="black", gj B o data
missing_kwds={"color": "lightgrey"}) black borders

share the Axes

Overlay two layers on one axis. ax = base.plot();
roads.plot(ax=ax, color="red")

roads

Interactive web map. gdf.explore(column="pop") — ﬂ (_ foliun / interactive )
Area, Length & Distance

Measure in a projected CRS; degrees are not meters.

PURPOSE COMMAND RESULT

Project to meters first. g = g.to_crs(g.estimate_utm_crs()) %—’@

46 this before measuring

Polygon area. g.area ) -G
Line length or polygon perimeter. g.length /\/ —>( tength 70506.1n |

Distance between geometries. g.distance(other) O----E]

The geographic-CRS warning. gdf.area on EPSG:4326 A -

gdf.bounds ioi_’ i | miny | waxx | maxy

one row per shape

Per-row bounds.
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