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HydroNets: Leveraging 
River Structure for 
Hydrologic Modeling
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Flood Forecasting 
Initiative
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Flooding impact
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The Google Flood Forecasting Initiative

Goal: Scalable high-accuracy high-resolution 
flood forecasts and warnings globally

(currently focusing on riverine floods)

Flood Forecasting InitiativeP 5
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Flood Forecasting Overview

Hydrologic model

Hydraulic model

Warning Distribution
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550K+
Emergency alerts to date 

2B+
Alert deliveries to individuals
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Flood Forecasting Overview

Hydrologic model

Hydraulic model

Warning Distribution
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Real-World Accuracy
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Flood Forecasting Overview

Hydrologic model

Hydraulic model

Warning Distribution
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Modeling in India
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Hydrologic Modeling in India

P 13

● We would like to 
improve accuracy and 
forecast horizon of our 
operational warning 
systems

● Expected launch - 
June 2020
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Gauge to Gauge Correlation
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Gauge to Gauge Prediction



Proprietary + Confidential

A Traditional Hydrologic Model
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River Structure Prior Knowledge
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River Structure Prior Knowledge

Dibrugarh

Passighat

Namsai

Motipur

Tezu

Dholabazar

Dibrugarh

Passighat Dholabazar

Namsai

Motipur

Tezu



Proprietary + Confidential

The value of Depth

R2 
Persist

Depth



Proprietary + Confidential

The HydroNets 
Architecture
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● Causality between 
basins

● General modeling vs. 
basin specific

● Data flow should reflect 
water flow

Dibrugarh

Passighat Dholabazar

Namsai

Motipur

Tezu

Guiding principles
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A Single Node
The three sub-models:

● Combiner: Accounts for the 
relative importance of sources 
to their drain.

● Shared: Classical rainfall-runoff 
hydrological modeling.

● Predictor: Accounts for 
basin-specific properties.
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The HydroNets Architecture
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Addressing Overfitting

Legend

        Linear baseline

        HydroNets 
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Legend

        Linear baseline

        HydroNets 

Improved Performance 
Ganges Brahmaputra



Proprietary + Confidential

Thank you!
● The flood forecasting warning system is already live, 

sending millions of alerts to users. Increased 
coverage and lead-time are planned for June 2020.

● HydroNets is a hydrologically-inspired architecture 
that allows us to leverage all basins for learning.

● Ideas for other domains?

go/floods-intro     ashermetzger@     zmoshe@

https://drive.google.com/a/google.com/open?id=1YyKZ_BrtEOQb5Ht3eerretQAk6XwpmMx57KuagOsPlk

