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OVERVIEW OF TODAY’S LECTURE

2

OVERVIEW OF POPULAR PYTHON LIBRARIES FOR GEOSPATIAL 
DATA ANALYSIS 

PERFORMING SPATIAL OPERATIONS 

GEOSPATIAL DATA VISUALIZATION AND MAPPING
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GEOSPATIAL DATA TYPES 
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SPATIAL DATA TYPES

Geometric Data 

•Points

•Lines 

•Polygons

Non-Geometric Data 

•Attribute Data 

•Temporal Data 
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SPATIAL DATA TYPES

 Additional Data Types

1. Satellite imagery 

2. LiDAR point cloud 

5

C
o
m

p
u

te
r A

p
p

lica
tio

n
s I -

D
r. E

n
g
. R

e
d

a
 F

e
k

ry



SPATIAL DATA TYPES

 Data Formats

1. Vector data (points, lines, etc.,) 

2. Raster data (a grid of cells/pixels)  
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GEOSPATIAL LIBRARIES IN PYTHON
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Vector Data 
Libraries 

•GeoPandas

•Shapely 

Raster Data 
Libraries 

•Rasterio

•RasterStats 

Geospatial Data 
Access and 
Processing 
Libraries 

•GDAL (Geospatial Data 
Abstraction Library) 

•Fiona 

Coordinate 
Reference 
Systems 
Libraries 

•PyProj

Visualization 
Libraries

•Matplotlib 

•Seaborn 

•Cartopy

•plotly
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GEOSPATIAL LIBRARIES IN PYTHON



 The selection of the most suitable library depends on application and data types:

• For basic geospatial data manipulation: Use GeoPandas and Shapely for vector data and Rasterio for raster 

data.

• For data access and processing: Utilize GDAL and Fiona.

• For coordinate transformations: Employ PyProj.

• For data visualization: Consider Matplotlib, Seaborn, or Cartopy depending on the desired level of complexity and 

customization.
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CHOOSING PROPER LIBRARY 



GEOSPATIAL LIBRARIES – CODE EXAMPLES 
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 Using GeoPandas to read a shapefile, perform a buffer operation, find intersecting features, 
and plot the data.

11

C
o
m

p
u

te
r A

p
p

lica
tio

n
s I -

D
r. E

n
g
. R

e
d

a
 F

e
k

ry

GEOSPATIAL LIBRARIES – CODE EXAMPLES 



 Using Shapely to create and manipulate geometries.

12

C
o
m

p
u

te
r A

p
p

lica
tio

n
s I -

D
r. E

n
g
. R

e
d

a
 F

e
k

ry

GEOSPATIAL LIBRARIES IN PYTHON



 Using GDAL to read a Digital Elevation Model (DEM) 
file and extract elevations at specific points
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GEOSPATIAL LIBRARIES IN PYTHON



END OF PRESENTATION

THANK YOU FOR ATTENTION! 
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