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Python Packages

e cookiecutter-pypackage

https://github.com/opengeos

Open Geospatial Solutions

A collection of open-source software packages for the geospatial community

Ax 1.6k followers ¢ https://open.gishub.org X @giswqs m in/giswgqs [ opengeos@outlook.com
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HyperCoast
leafmap
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mapwidget
open-buildings
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whitebox-python
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Data Catalogs ArcGIS Toolboxes

e geospatial-data-catalogs

* aws-open-data

« WhiteboxTools-ArcGIS

e aws-open-data-geo Web Apps

e aws-open-data-stac

e Earth-Engine-Catalog » streamlit-geospatial

s NASA-CMR-STAC s streamlit-map-template
¢ NASA-Earth-Data e solara-geemap

» solara-geospatial
* solara-template

e solara-maxar

e stac-index-catalogs

e maxar-open-data

e datasets
e data * voila-geospatial

e geospatial-dataviz

e ee-tile-layers

R Packages Useful Resources

hiteboxR ¢ Awesome-GEE
e whitebox -
- = python-geospatial
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Geemap

® GitHub: https://github.com/gee-community/geemap

& gee-community / geemap ® Unwatch 112 ~ % Fork 1.1k v Yy Star 3.3k

Open in Colab launch | binder pypi [w0.32.1 § downloads 4M conda-forge (W0.32.1
downloads | 236K YouTube 'Channel JOSS | 10.21105/j0s5.02305 | gitter | join chat
@pre-commit.ci passed

A Python package for interactive geospatial analysis and visualization with Google Earth Engine

GitHub repo: https://github.com/gee-community/geemap

Documentation: https://geemap.org
PyPI: https://pypi.org/project/geemap

Conda-forge: https://anaconda.org/conda-forge/geemap
360+ GEE notebook examples: https://github.com/giswgs/earthengine-py-notebooks
GEE Tutorials on YouTube: https://youtube.com/@giswgs

Free software: MIT license

geemap

Used by 2.7k
~ZGQT@&:5: oo
Contributors 54
0280360
@090

+ 40 contributors
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Google Earth Engine

Home Guides Reference

= Filter

Computation overview
Usage quota and limits
Deferred execution
Scale

Projections

Objects and Methods
Objects and Methods Overview
~ Image
Image Overview
Image Visualization
Image Information and Metadata
Mathematical Operations

Relational, Conditional and Boolean
Operations

Convolutions
Morphological Operations
Gradients

Edge Detection

Spectral Transformations
Texture

Object-based Methods

Cumulative Cost Mapping

Support Community Cloud Data Catalog

Q Search @ English ~

RGB composites
The following illustrates the use of parameters to style a Landsat 8 image as a false-color composite:

Code Editor (JavaScript) Colab (Python)

v Python setup

See the Python Environment page for information on the Python API and using geemap for interactive development.

€0

import ee

import geemap.core as geemap  mmm— Geemap adoptEd by Google

€ 0
# Load an image.
image = ee.Image('LANDSAT/LCO8/C082/T1_TOA/LCO8_044034_201408318")

# Define the visualization parameters.
image_viz_params = {
‘bands's [2B5%, "B4!, ‘B3],
‘min': @
‘'max': 0.5,
'gamma': [@8.95, 1.1, 1],

# Define a map centered on San Francisco Bay.
map_18 = geemap.Map(center=[37.5010, -122.1899], zoom=10)


https://developers.google.com/earth-engine/guides/image_visualization

Geemap Key Features

(video | gif | notebook)

e Explore the 100 PB+ e
Earth Engine Data W — e D
Catalog D

= )



https://youtu.be/lwtgzrHrXj8
https://i.imgur.com/E09p64F.gif
https://geemap.org/notebooks/19_search_places_and_datasets/
http://www.youtube.com/watch?v=zQEKWJBdqyw

Geemap Key Features

e Visualize Earth Engine
datasets interactively
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http://www.youtube.com/watch?v=ODLYbJFY8Bc
https://colab.research.google.com/github/gee-community/geemap/blob/master/examples/notebooks/00_geemap_colab.ipynb

Geemap Key Features

® Inspect Earth Engine
objects interactively



http://www.youtube.com/watch?v=NtCHJi4S1aQ
https://colab.research.google.com/github/gee-community/geemap/blob/master/examples/notebooks/00_geemap_colab.ipynb

Geemap Key Features

(video | gif | notebook)

® Use Earth Engine with
ArcGIS Pro



https://youtu.be/kWdL06Bc2VQ
https://geemap.org/notebooks/131_arcgis
https://geemap.org/notebooks/105_netcdf
http://www.youtube.com/watch?v=VqClC_r46Ow

Timelapse Web App

Home Streamlit for Geospatial Applications Try it out: httpS//Streamlltg|ShUbOrg

w3l Timelapse
V'\ U.S. Housing This multi-page web app demonstrates various interactive web apps created using streamlit and open-source mapping libraries, such as leafmap, geemap, pydeck, and kepler.gl. This is an open-source project and

Hub repository.

£ split Map

A Heatmap
Click on the left sidebar menu to navigate to the different apps.

® Marker Cluster

T n

Timelapse of Satellite Imagery

AbOUt The following timelapse animations were created using the Timelapse web app. Click Timelapse on the left sidebar menu to create your own timelapse for any location around the globe.

Web App URL: 2021-10-24 16:00

https://geospatial.streamlitapp.com
GitHub repository:
https://github.com/giswqs/streamlit-

geospatial

Contact

Qiusheng Wu: https://wetlands.io
GitHub | Twitter | YouTube | Linkedin

g e A
Paré Natural del Delta, Spain
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Create Landsat Timelapse



http://www.youtube.com/watch?v=VVRK_-dEjR4
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GOES Timelapse

Tonga Volcanic Eruption
v L
Creak Fire, California

2020-09-05 15:00



Geemap book

https://locatepress.com/book/gee

408 pages
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Introduction & Overview

About the Author
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1.4. What is geemap

GEE provides users with both JavaScript and Python APIs for making computational requests to the Earth
Engine servers. While the GEE JavaScript API has robust documentation and an interactive IDE (i.e., GEE
JavaScript Code Editor), the GEE Python API has relatively limited functionality for visualizing results
interactively, and there is a lack of documentation. The geemap Python package was created to fill this gap
[Wu, 2020]. It is built upon a number of open-source Python libraries, such as the earthengine-api, folium,
ipyleaflet, and ipywidgets packages. Geemap enables users to analyze and visualize Earth Engine datasets
interactively within a Jupyter environment with minimal coding (see Fig. 1.4).

Geemap is intended for students and researchers who would like to utilize the Python ecosystem of diverse
libraries and tools to explore Google Earth Engine. It is also designed for existing GEE users who would like to
transition from the GEE JavaScript API to the Python API. Geemap provides an interactive graphical user
interface for converting GEE JavaScript projects to Python scripts without coding. It can save users a lot of time
and effort by providing a simple interface for exploring and visualizing Earth Engine datasets.

3000 4000 5000 6000
Elevation

Fig. 1.4 The geemap graphical user interface built upon ipyleaflet and ipywidgets.
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Leafmap

O opengeos / leafmap ® Unwatch 56 + % Fork 357 v v¢ Star 3k v

® GitHub: https://github.com/opengeos/leafmap

&0 Open | Studio Lab | BB Open Planetary Computer | €& Open in Colab | € launch binder | pypi (V023159 downloads | 546k
recipe [leafmap | conda-forge [W0.31.9 § downloads | 129k Linux build 'passing § €» pre-commit.ci passed
[ License MERY vouTube Channel | joss |10.21105/j0ss.03414

A Python package for geospatial analysis and interactive mapping in a Jupyter environment.

GitHub repo: https://github.com/opengeos/leafmap

Documentation: https://leafmap.org

PyPI: https://pypi.org/project/leafmap

Conda-forge: https://anaconda.org/conda-forge/leafmap

Free software: MIT license

)
leafmap

W

Used by 1.5k

T g' (‘m +1,484

Contributors 32

0osDom3
200+-198

+ 18 contributors
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https://github.com/opengeos/leafmap

Leafmap Key Features

(gif | notebook)

® Search and visualize
open geospatial
datasets interactively

Leafmap is used by AWS,
Microsoft, and NASA

23


https://youtu.be/-qwKjqt4hwc
https://leafmap.org/notebooks/73_custom_stac/
http://www.youtube.com/watch?v=-qwKjqt4hwc

Leafmap Key Features

(gif | notebook)

e Search NASA Earth Data
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https://youtu.be/uuFeg0se37o
https://leafmap.org/notebooks/32_local_tile/
http://www.youtube.com/watch?v=uuFeg0se37o

Leafmap Key Features
(gif | notebook)

470+ tools for

-

geospatial analysis
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https://youtu.be/n8ODeZpuyCE
https://leafmap.org/notebooks/08_whitebox
http://www.youtube.com/watch?v=n8ODeZpuyCE

Leafmap Key Features

(gif | notebook)

e Visualize buildings in 3D
with MaplLibre



https://youtu.be/cZQ_cZSMxvE
https://leafmap.org/maplibre/3d_buildings
http://www.youtube.com/watch?v=cZQ_cZSMxvE

(gif | notebook)

e Visualize buildings in 3D
with MaplLibre

Leafmap Key Features

o
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https://youtu.be/COgd4mWw_7c
https://leafmap.org/notebooks/92_maplibre
http://www.youtube.com/watch?v=COgd4mWw_7c

Leafmap Key Features

(gif | notebook)

e Visualize terrainin 3D
with MaplLibre

28


https://youtu.be/akXjJjTjeBM
https://leafmap.org/maplibre/3d_terrain
http://www.youtube.com/watch?v=akXjJjTjeBM

Leafmap Key Features

(gif | notebook)

e Visualize realtime
movement data in 3D
with MaplLibre
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https://youtu.be/jUm63oxxabk
https://leafmap.org/maplibre/live_update_feature
http://www.youtube.com/watch?v=jUm63oxxabk

Leafmap Key Features

(gif | notebook)

e Display videos on a map
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https://youtu.be/EsqnPIW69i0
https://leafmap.org/maplibre/video_on_a_map/
http://www.youtube.com/watch?v=EsqnPIW69i0

Leafmap Key Features

(gif | notebook)

e Animate a point along a
route with MaplLibre
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https://youtu.be/rBAMS4xO6hg
https://leafmap.org/maplibre/animate_point_along_route
http://www.youtube.com/watch?v=rBAMS4xO6hg

Leafmap Key Features

(gif | notebook)

e Draw features
interactively on 2D and
3D maps with MaplLibre

32


https://youtu.be/zXR0T-dnwVg
https://leafmap.org/maplibre/draw_features
http://www.youtube.com/watch?v=zXR0T-dnwVg

Leafmap Key Features
(gif | notebook)

® Create marker clusters
and heatmaps with
MaplLibre

33


https://youtu.be/htLOxJjyPCE
https://leafmap.org/maplibre/heatmap_layer
http://www.youtube.com/watch?v=htLOxJjyPCE

Leafmap Key Features

(gif | notebook)

e Visualize remote
sensing imagery

34


https://youtu.be/2OJCo0CDVXI
https://leafmap.org/maplibre/draw_features
http://www.youtube.com/watch?v=2OJCo0CDVXI

Leafmap Key Features

gif | notebook)
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https://youtu.be/JUUekrc7agQ
https://leafmap.org/maplibre/google_earth_engine
http://www.youtube.com/watch?v=JUUekrc7agQ

https://samgeo.gishub.org

Segment-Geospatial
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Segment-Geospatial (SAMGeo)

® GitHub: https://github.com/opengeos/segment-geospatial

OuUnwatch B3 v | [ % Fork @78 | ~ || ¢ star @70 | ~ Segment Anything (SAM)

EEUJ Open  Studio Lab == Open Planetary Computer Open in Colab | pypi [v0.10.6 | conda-forge 'v0.10.6 [ & pulls 496
downloads 94k | downloads [10ktotal |l JOSS | 10.21105/j0s5-05663

A Python package for segmenting geospatial data with the Segment Anything Model (SAM)

Introduction

The segment-geospatial package draws its inspiration from segment-anything-eo repository authored by
Aliaksandr Hancharenka. To facilitate the use of the Segment Anything Model (SAM) for geospatial data, I have
developed the segment-anything-py and segment-geospatial Python packages, which are now available on
PyPI and conda-forge. My primary objective is to simplify the process of leveraging SAM for geospatial data
analysis by enabling users to achieve this with minimal coding effort. I have adapted the source code of
segment-geospatial from the segment-anything-eo repository, and credit for its original version goes to
Aliaksandr Hancharenka.

¢ Free software: MIT license

* Documentation: https://samgeo.gishub.org

37


https://github.com/opengeos/segment-geospatial
http://www.youtube.com/watch?v=YZKB_wW8s2M

SAMGeo Key Features

(notebook)

® Automatic mask
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http://www.youtube.com/watch?v=QilXV35vuz0
https://samgeo.gishub.org/examples/automatic_mask_generator/

SAMGeo Key Features

(notebook)

® Automatic mask
generator



http://www.youtube.com/watch?v=3ELXurXKEz8
https://samgeo.gishub.org/examples/automatic_mask_generator/

SAMGeo Key Features

(notebook)

® Use points as input
prompts
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https://samgeo.gishub.org/examples/input_prompts/
http://www.youtube.com/watch?v=bcOs0jQ5xFA

SAMGeo Key Features

(notebook)
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https://samgeo.gishub.org/examples/box_prompts/
http://www.youtube.com/watch?v=VDYgnYbnIWc

SAMGeo Key Features

(notebook)

® Use text asinput
prompts

42


https://samgeo.gishub.org/examples/text_prompts/
http://www.youtube.com/watch?v=AJoQHRchVf0

SAMGeo Key Features

® Use text asinput
prompts

(notebook)

43



https://samgeo.gishub.org/examples/text_prompts/
http://www.youtube.com/watch?v=fJbQZoEDUjU

https://hypercoast.org

HyperCoast
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HyperCoast

® GitHub: https://github.com/opengeos/HyperCoast

pypi V0610 | conda-forge NOIBIOY recipe

O Open in Colab downloads 7k downloads | 2.3k

A Python package for visualizing and analyzing hyperspectral data in coastal regions

* Free software: MIT License

e Documentation: https://hypercoast.org

Features

Searching for NASA hyperspectral data interactively

Interactive visualization and analysis of hyperspectral data, such as AVIRIS, DESIS, EMIT, PACE, NEON AOP
Interactive visualization of NASA ECOSTRESS data

Interactive visualization of PACE chlorophyll-a data

Interactive extraction and visualization of spectral signatures

Changing band combinations and colormaps interactively 0.00 0,100 EMTReflectonce: o 40 0.400
Visualizing hyperspectral data in 3D [ B— ]

Visualizing ERAS temperature data in 3D

Interactive slicing and thresholding of hyperspectral data in 3D

Saving spectral signatures as CSV files

45


https://github.com/opengeos/HyperCoast

HyperCoast Key Features

(notebook)

e \Visualize NASA
Earth Surface
Mineral Dust
Source
Investigation
(EMIT)
hyperspectral
data

ipyleaflet | © OpenStreetMap contributors, Google, Raster file served by localtileserver.
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https://lpdaac.usgs.gov/data/get-started-data/collection-overview/missions/emit-overview/
https://hypercoast.org/examples/emit/

HyperCoast Key Features

+
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e Visualize NASA
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hyperspectral
data
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https://pace.gsfc.nasa.gov/
https://hypercoast.org/examples/pace/

HyperCoast Key Features

e Visualize NEON AQOP

hyperspectral data

(notebook)
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https://data.neonscience.org/data-products/DP3.30006.001
https://hypercoast.org/examples/neon

HyperCoast Key Features

® Change band
combinations and
colormaps
interactively

(notebook)

() 1band (Grayscale) @ 3 bands (RGB)

.
‘mgs VHD78 V”MQ V‘

Range:  wem 0.00 - 1500

Opacity: 1.00

Import

ipyleafiet | © OpenStreetMap contributors, Google, Raster file served by localtileserver.
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https://hypercoast.org/examples/neon

HyperCoast Key Features

e Visualizing
) P A LA A BN L
hyperspectral data in

3D
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https://hypercoast.org/examples/image_cube

HyperCoast Key Features

e Interactive slicing of
hyperspectral data in
3D

(notebook)

Band slicing

0.375 0.500
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https://i.imgur.com/msK1liO.gif

HyperCoast Key Features

Interactive
thresholding of
hyperspectral data in
3D

(notebook)
oot Thresholding
{
values
EMIT Reflectance
0.00 0.125 0.250 0.375 0.500
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https://hypercoast.org/examples/image_slicing

HyperCoast Key Features

e Visualizing ERAS
temperature data in
3D

270.

(notebook)

values
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https://hypercoast.org/examples/temperature

Interactive Web Apps
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https://share.gishub.org/pakistan_floods

Brazil Floods 2024 https://share.qgishub.org/brazil floods
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https://share.gishub.org/dongting_lake_floods
https://i.imgur.com/vC8K3TK.gif

Global Surface Water Explorer

[J Al layers on/off
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ipyleaflet | © Google Roadmap, Google, Google Earth Engine



https://i.imgur.com/cj4wI2y.gif
https://huggingface.co/spaces/giswqs/surface-water-app
https://github.com/opengeos/surface-water-app

Thank you!

Any questions E{

Qiusheng Wu
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https://twitter.com/giswqs
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