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Aquanty Products and Services

HydroGeoSphere

HydroClimateSight

A Fully integrated,
hydrological model

A Entirely physics -
based

A Used worldwide and
across Canada
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CanadalWater

AWeb -based SaaS
platform since 2018

AOperational
forecasting services

Alncluding
HydroSphereAl

Conceptual Model

AComprehensive
modelling framework
at continental scale

AFederally funded

AHigh resolution
datasets available
today
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Is Canada prepared for floods like the one that
happened in Texas?

Climate change is expected to increase heavy rain events across the country

a Nicole Mortillaro - CBC News - Posted: Jul 08, 2025 4:00 AM EDT | Last Updated: July 8

From deluges to drought: Climate
change speeds up water cycle,

High humidity brings sevellige
J B4 J triggers more extreme weather

flood risk to Ontario Mond

/fg? ; Around the globe, rising temperatures stoked by climate change are increasing the odds of both severe
' 4 drought and heavier rain and snow.

@Updated March 26,2025 at 11:44 a.m.  March 24,2025 & 2minread [] E,*
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e 2nd major flooding in 11 years a sign Toronto is Rainfall warning issued in Ontario

Flooding reported in Toronto and parts of GTA not adapting quickly enough, say climate area hit with flooding
following messy wintry storm experts e i, e

Latest News | Weather

Tuesday's extreme rain is very reminiscent of 2013 flood with similar consequences By Karen Longwell

Published July 17, 2025 at 8:05 am

ﬂ Nicole Mortillaro - CBC News - Posted: Jul 16, 2024 8:20 PM EDT | Last Updated: July 17, 2024

TEMPERATURES RISING AFTER SPRING STOR
PROMPTS FLOODING IN SOME AREAS

Officials are cautioning people around rivers or bodies of water after a spring storm moved through the GTA Wednesday night, Can Toronto infrastructure handle another major downpour? | Canada Tonight

flooding some streets across the GTA 5 o ; S s
e B : J o 1yearago | 9:07 More rain is on the way for an Ontario area recently hit with flooding.



Aquanty's Real -time Forecasting in Canada aquanty

Aquanty has deployed physics - T— T —
based real -time forecasting — / “(%

platforms across Canada:

Active Real-time Hydrolog'c i
Forecasting in Canada
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HydroSphereAl: Product Overview

Machine Learning -based streamflow simulation and forecasting
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Cutting edge algorithms Continental coverage Forecast integration
A LSTM architecture, A Easily scalable to US A Based on numerical
forced by weather data and other regions weather forecasts
A Fine tuning and custom R Prediction in A Short -range to

end -points Ungauged Basins seasonal forecasts
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Operational platform
A Web app
A APIs

A Robust &



Some History, sort of... aquanty

A Training ANNs or Random Forests as
Rainfall -Runoff models Is actually an
old idea and has been tried before

A However, trained on a single
watershed, ML models do not

perform better than existing Rainfall
runoff models

A They either over -fit the training data
or have poor skKill




LSTMs and Large Datasets aquanty

A Based on solid, peer -reviewed scienc_e | L STM Schematic
(Kratzert et al. 2018 and more, > 1000 citations)

Two key advances:

A Use of LSTMs, utilizing memory cell

A Trained on a very large set of watersheds, using
geographic attributes as predictors X
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A Academic focus is on
historical evaluation and
explainability

Ours Is on operations
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Land -use data from the CanadalWater dataset, aggregated over watersheds.



Why LSTMs?

A LSTMs have an internal memory
cell, which can represent state
variables

A They learn to track the physical
state of the watershed, quite
similar to physical models

0 e.g. snowpack or
groundwater table

o0 This means we also need a long
spin -up, like physical models
(~1 year)

A This means the ML models
actually learn physics Vnot just
statistical correlations
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General architecture of an Long
(LSTM) network; "C" is the memory cell state.
(Guillaume Chevalier - CC BY-SA 4.0)

N.B.: Originally LSTMs come out of
natural language processing, but
are frequently used for timeseries
prediction
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The Training Data

A

Public datasets in Canada are mainly
based on ERAS reanalysis data

0 Precipitation is unconstrained!

We added our own custom data
o Full global coverage
0 Enhanced for North America
0 45 years of historical data

Primary Datasets:
0 AGERA5 & HRDPS
o0 CaSR + CaPA for precip
o HyDat for streamflow

o CanadalWater
geographic data

A Note that all inputs for the ML
models are catchment -averaged
essentially an HRU approach



