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Mangrove forests are wetlands found in 

the tropics and mangrove trees can store 
up to 4 times as much carbon as other 
tropical trees.

We organized into three teams—Data 
Architecture, Artificial Intelligence, and 
Data Visualization—to develop a 
centralized dashboard for researchers to 
access and analyze mangrove data.

The goal is to use real-time data to 
support researchers in studies on the 

environmental effects of mangrove forests.

BACKGROUND

- Data: 
o Weather stations
o Satellite 
o AV data stored in a data 

"lakehouse" on Google Cloud 
Platform.

- Main Objectives: Lakehouse 
organization, accurate data labelling, 
code readability, and ease of use.

• Tools Used: Google Cloud 

Platform, DataPlex, Terraform, Data 

Lakehouse, Big Query

ARCHITECTURE

Project workflow
Similarity matching heatmap 
and similar polygon return

- We began by understanding research 

papers to see applications to mangroves. 

Based on these papers we finalized 3 

case studies about: 

- Mangrove matching: used google earth 

engine to generate heatmaps indicating 

similar mangrove areas to selected 

polygons

- Sensor Failure: used 

VertexAI anomaly detection models and 

nearest neighbor analysis to identify 

failing sensors

- Tree crown counting: used drone 

data and NDVI-based segmentation 

with watershed methods to count 

individual mangrove trees

AI

- Two objectives:

o 1) create a set of visualizations to draw 

insights from periodically updating 

data (climate/biodiversity data)

o 2) develop an interface for outside 

users to easily manipulate the data in 

the lakehouse

- Used SQL and BigQuery to find optimal 

data to study 

- Used Looker Studio for visuals, allowing 

for high customizability

- Interviewed ManglarIA project members 

to determine priority goals

- Made a Google Site using HTML

VISUALIZATION

Weather station data dashboard Camera trap data dashboard

- We achieved an organized and concrete data lakehouse with accurate 

data labels and more integrated data pipelines

- We found similar healthy mangroves to understand successful 

restoration, predicted when sensor failures would occur, and 

understood mangrove density. 

- We created visualizations to concisely communicate weather / 

biodiversity data by making Looker dashboards and a Google Site

CONCLUSION

• Apply recommendations and findings from the AI team to infer data 

driven predictions regarding sensor failure and climate and species

• Implement robust backup strategies for real-time satellite and 
sensor data streams and document data architecture workflows to 
ensure process transparency for future collaborators.

• Further improve interface to reach audiences of varying ages and 

qualifications

FUTURE GOALS
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