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GEOSPATIAL ANALYSIS WITH GOOGLE EARTH ENGINE

With real-time cloud-based geospatial analysis using Google Earth Engine (GEE) and the Geemap package
in Python, we can learn how to access, process, visualize, and export remote sensing data directly in the cloud.

To begin, you will install Geemap and import the necessary libraries for working with Google Earth Engine
(GEE) to create a data timelapse animation.

%pip install -U "geemap[workshop]"

o import ee

import geemap

Figure 1 - Import the necessary libraries for working with Google Earth Engine

Accessing the Earth Engine environment requires creating a Google Cloud Project and enabling the Earth
Engine API for authentication and initialization.

Google Cloud ‘ 8* My First Project H

Open project picker (Cirl 0) =

Dashboard Activity Recommendations

Figure 2 - Result of registration a Google Cloud

Then, running the code in Colab will prompt you to authenticate your Earth Engine account.
geemap.ee_initialize(project=">"*%*¥%xkxkxr)

After successful initialization, you are ready to conduct real-time cloud-based research.

1. Generate an Aqua Ocean Color timelapse.

A

Flgure 3- Viualization Aqua Ocean Color timelapse

2. The MODIS timelapse showcase NDVI (vegetation index) over time.
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Figure 4 - Visualization NDVI from MODIS period 2020-2025 (Africa)

3. GOES-17 Near Real-Time Atmospheric Analysis

You can create animations for various ROIs, including hurricane tracking and fire events, using GOES-17 data
with custom time windows and frame rates.
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Conclusions: The integration of Google Earth Engine and the Geemap library enables automated, cloud-
based processing of satellite imagery without the need for local high-performance hardware.

This approach allows for the generation of near real-time timelapse animations to monitor dynamic
environmental events, such as hurricane tracks and wildfire progression. Ultimately, this workflow provides a scalable
and efficient toolset for visualizing complex geospatial and atmospheric changes in scientific research.
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