DTE HYDROLOGY EVOLUTION

4D reconstruction of the water cycle at the decision
making scale (1 km, 1 hour)

To develop and demonstrate a prototype of Digital
Twin Earth with focus on water cycle and
hydrological processes by highlighting the huge
potential of high-resolution Earth Observation
products for predicting hydrological extremes
(floods, landslides and drought) and for water
resources management

Demo @ESA Science Hub to ACEO |

V€ K
GHENT
. UNIVERSITY

T e 5-:‘;--0““" = -

o _-Drought

- e S NItaly, mc0demssas
el “___ " Flood

fﬁi Venice,-Nov 2019

R A [

A B =

s

* Flood
Girona, Jan 2020

This offers scientistsh, ptdlicy' makers and citizens
advanced solutions to better understand and

_ adapt to the impacts of climate change

Flood
Sicily, Oct 2021

# Large scale water balance
assessment
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risk and water resources
management
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DTE HYDROLOGY EVOLUTION OVERVIEW

4D reconstruction of the water cycle at the decision making scale (1 km,1 hour)

DTE HeroIgy Datacube DTE Hydrology Modelling System
EO-based and in situ dataset : Phwcal modelling and Art|f|C|aI Intelllgence
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YDROLOGY PLATFORM: DROUGHT
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"'L @;4,000 km 417Km Large scale water balance assessment
Monthly statistics Monthly anomaly
The map shows the | DTE Hydrology: MED Soil Moisture ano v | over the Mediterranean Sea at 1km spatial resolution for| 2021 December
The dashboard displays the cumulated monthly values (normalised per basin's area) for Precipitation, Snow Equivalent, Actual Evaporation and
Runoff for the Po river basin. To switch between river basins: click on the river basin on the map.

To show the monthly anomaly switch to the "Monthly anomaly” tab.
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https://explorer.dte-hydro.adamplatform.eu/

DTE HYDROLOGY PLATFORM: FLOODING
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https://explorer.dte-hydro.adamplatform.eu/

DTE HYDROLOGY PLATFORM: WHAT-IF FLOOD RISK
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What-if scenario for flood risk assessment

The "what-if scenario for flood risk assessment"” provides the data over the Po river's basin for 25 initial soil moisture conditions and 29 cumulated
precipitation events. The map shows the selected initial conditions (soil moisture at the surface, precipitation at the top level) and respective alerts for
6 stations. The green @ markers represent low alert (0—4500), the yellow @ ones represent medium alert (4507—7000) and the red © ones
represent high alert (7001+).

The hydrograph displays the ensemble of river discharge on the station of Borgoforte.

To switch between stations click on the markers on the map.

To change the initial conditions edit the values in the "Soil moisture mean" and/or the "Precipitation mean” fields.
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https://explorer.dte-hydro.adamplatform.eu/

DTE HYDROLOGY PLATFORM: WHAT-IF WATER RESOURCES

What-if scenario for water resources management

The "what-if scenario for water resources management” provides the agricultural, civil and industrial water uses over the Po river basin from April to August as a function of different
scenario (Very high, High, ..., Very low) for: (a) precipitation, (b) air temperature, (c) initial soil moisture, (d) initial snow water equivalent, and (€) releases from reservoirs (cumently
only average).

To show the impact of the water resources management, you can enable/disable the agricultural &%, civil £ and industrial les water uses by clicking on the respective icon.
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https://explorer.dte-hydro.adamplatform.eu/

DTE HYDROLOGY PLATFORM: NOR CONTRIBUTION

* Cloud resources for frontend services
» Use cases (drought, flooding, what-if flood risk and what-if water
resources)
» Generic data exploration service
* Cloud resources for backend services
* OGC services (OpenSearch, Web Map Service, Web Coverage Service)
* Ad-hoc tools for climatology and anomaly computation

* Cloud storage for DTE Hydrology Datacube
» Operation and maintenance

* Security update
« Bug fixing
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https://explorer.dte-hydro.adamplatform.eu/

DTE HYDROLOGY PLATFORM: SCIENTIFIC QUESTIONS

 |In which area drought is more severe?

« How severe is current drought condition with respect to the past?

 How much water is needed to recover from drought conditions in different
compartments (river, soil, showpack, reservoirs, ...)

« Do evaporation increase or decrease during drought?

 How much rainfall is needed before river flooding?

« What is the impact on flood peak of 20% increase in initial soil moisture?
* Where flooding will occur?

* What do we need to know to predict flood?

« What is the impact on water uses of reducing 20% reservoir outflow? Or
reducing irrigation 20%?

« What will be the impact on water uses of missing precipitation in the next
months?
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https://explorer.dte-hydro.adamplatform.eu/

DTE HYDROLOGY PLATFORM: OUTREACH

VIDEO PRESENTING THE DTE DEMO VIDEO FOR THE USE OF DTE
HYDROLOGY (EVOLUTION) PROJECT HYDROLOGY PLATFORM

The Digital Twin Earth (DTE) Hydrology platform
reconstructs and simulates hydrological processes

and interactions with.human activities \\
at unprecedented resolution and accuracy
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https://explorer.dte-hydro.adamplatform.eu/
https://www.dropbox.com/scl/fi/bimjn1km9km9snf434cg4/231011_FiSci_DTE_Website_Demo.mp4?rlkey=ag7sflad54xfdbzwq05plr1eb&dl=0
https://www.dropbox.com/scl/fi/vc86hjki7h70fmwfxat3u/dtmed_v0.403.mp4?rlkey=0cz4qtxiu80eubghqsz0npdbe&dl=0

DTE HYDROLOGY PLATFORM: CURRENT USAGE

» Showcasing the results of DTE Hydrology Evolution project to:
* General Public
 Policy makers
» Stakeholders involved in hydrological applications (flood risk, drought,
water resources management)
» Scientists

 Training Course
* ESA courses
* Civil Protection Centres
« EUMETSAT courses
« University: students and PhDs
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https://explorer.dte-hydro.adamplatform.eu/

