
Global Water Watch



THE PROBLEM

HIGH-RESOLUTION DATA ON WATER RESOURCES ARE FREQUENTLY NOT AVAILABLE
Example: Reservoirs / Dams

o Peace and security 
(facts)

2 GLOBAL WATER WATCH

o Anticipate water 
resources trends

o Data-driven 
management

o Critical 
infrastructure



OUR SOLUTION
SUPPORT THE DEMOCRATIZATION OF INFORMATION ON 
WATER RESOURCES

• Near Real-time methods to estimate reservoir area and 
volume dynamics

• Access to global datasets through a hosted web 
application (and API)

3

GLOBAL WATER WATCH

Open Source Water Datasets Water Analytics Water Stories
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The global water watch platform

https://www.globalwaterwatch.earth/

Our current reservoirs time series database 
(1984-2023) includes 71 208 reservoirs 
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Challenges
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• Multi-mission global data from 1985 until “real-time”
• Web Mapping Tile Service that can serve a derived product
• Quick response times
• Real-time (so far monthly) updates
• A dynamic reservoir database



GWW - Architecture
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GWW - Architecture

G
lo

ba
l W

at
er

 W
at

ch

21



Google Earth Engine
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+ multi-petabyte datasets
+ great caching layer
+ build in code-editor and visualizations
+ free for research purposes
+ very fast raster operations
+ in general a mature product

- closed source
- only built-in operations
- memory limits unstable
- optimized for raster operations
- not all data in their storage

? Paid version



Examples of the pro’s and cons
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• Very fast prototyping
− Prototype app created in weeks time
− New algorithms or parameters scaled to a global

level

• 0 effort in making data “Analysis Ready” or 
“Cloud Ready”

• Undebuggable “Out of Memory” exceptions
− Eventually solved by moving calculation out of 

start of month

• “Forced” version upgrades causing production 
failures

• Random hanging connections
• Support for custom vector data (ICESAT) for 

volume extract
− Still not scaled to all reservoirs



PostGIS database
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• Hosted on Kubernetes together with the
workflows and the API

• Using the TimescaleDB + PostGIS extensions
for spatiotemporal queries

+ Automatic scaling / backups using open source 
“operators”
+ Fetches aggregated spatiotemporal queries in a 
second
+ Very easy to safely update records in a 
“dynamic dataset”
- Migrations take time



Workflow Engine
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Dagster Because of:
• Kubernetes Integration
• Python-native tool
• Rich feature support
• Good documentation



For in the breakout session

Alternatives for Eartheninge:
• OpenEO

− Data access
− Scaling uncertain

• Microsoft Planetary Computer
− Uncertainty about maturity of Dask-based tools
− Does it scale globally?
− How much more work is it to make it scale?

• GeoBeam?
• …
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Why are these platforms important for our future work?

• Climate pressure will increase – water resources seem undervalued
• EO derivatives as input for Digital Twins
• Scalable Machine Learning is still a challenge
• Global-to-local modeling
• Connection to model runs
• Citizen Science – interaction (UI/UX!)
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Contact

www.deltares.nl

info@deltares.nl

@deltares

@deltares

linkedin.com/company/deltares

facebook.com/deltaresNL


