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1. What is a Digital Twin?

2. SCORE DT-EWS System Architecture 

 SCORE Digital Twin Structure 

 The User Scenario Evaluation (USE) module

 Ecosystem-Based Adaptation (EBA) solutions 

 The Early-Warning Support (EWS) module

3. System usage:

 The Grafical User Interface (GUI)

 Simulations outputs: some examples



EBAs makes use of biodiversity and 

ecosystem services as part of the 

strategy to adapt to the adverse 

effects of climate change and 

increase resilience.

In SCORE, 33 types are divided in 6 
categories:

• Urban green

• Permeable surfaces

• River floodplains

• Wetlands

• Coastal shoreline

• Marine waters

Ecosystem-Based Adaptation (1)



example from the Case 

Study Map Tour of the 
SCORE Eba Catalogue

Ecosystem-Based Adaptation (2)



Ecosystem-Based Adaptation (3)

Modified by 

the EBAsEffects of EBAs can be simulated 
through the USE subsystem

• Selected from the SCORE catalogue

• Definition on the application area in 
the Digital Terrain Model of the 
CCLL

• Possible customization depending 
on the specific EBA



Ecosystem-Based Adaptation (4)

Each EBA enters the hydraulic model as a 
modification of the baseline input

User’s input
• The user selects an EBA type from the SCORE 

catalogue

• Th user traces one or multiple polygons on the city 
map where the EBA type must be simulated

• → Manning coefficient (local roughness variation)

• → Curve Number (local runoff / infiltration change)

• Elevation / shift (if applicable)

example of tabulated 
runoff coefficient of 

different terraincover 
types



Ecosystem-Based Adaptation (5)

Manning’s coefficient

• Related the roughness or friction of 
a surface

• Represents the resistance of water 
to flow in channels and floodplains

• It tells us if water flows away, or it 
accumulates, contributing to 
flooding

• Each point in the DSM is associated 
to a certain value of the Manning’s 
coefficient

example of tabulated 
roughness coefficient of 

different cover types 
(Chow, 1959)



Ecosystem-Based Adaptation (6)

Runoff Curve Number (CN)

• Related the infiltration or porosity 
of a surface, it models the amount 
of infiltration from a rainfall event

• It tells us if the soil absorbs water, 
or if water accumulates on the 
surface, contributing to flooding

• Depending on the land use, the 
treatment and hydrologic condition 

• Each point in the DSM is associated 
to a certain value of the CN

Runoff value depending 
on the rainfall and the CN 

(USDA, TR55 1986)



Ecosystem-Based Adaptation (7)

Elevation or shift

• Some EBAs depends also on the 
variation of elevation of the terrain

• Can be set up by the user on a 
polygon with the GUI specifying:

▪ 1) New elevation of the DSM

▪ 2) Shift of the current shape
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1. What is a Digital Twin?

2. SCORE DT-EWS System Architecture 

 SCORE Digital Twin Structure 

 The User Scenario Evaluation (USE) module

 Ecosystem-Based Adaptation (EBA) solutions 

 The Early-Warning Support (EWS) module

3. System usage:

 The Grafical User Interface (GUI)

 Simulations outputs: some examples



The Early-Warning Support module – Structure 
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This subsystem is deputed to urban areas real-time monitoring



• The baseline data required by the EWS
module are the same as for the USE

The Early-Warning Support module – Baseline Inputs



Real-time Data

• Data streams from official sensors 
distributed on the study area

▪ Rain rate

▪ Rivers level/discharge

▪ Sewage system level/discharge

▪ Sea state

• Data from weather forecasts

• In the SCORE project, citizen science 
sensors will be also integrated into the 
network employed by the DT-EWS

The Early-Warning Support module – Real-time data



• Alerts: In case of flooding/important 
damages, sent to officially appointed 
persons

• Warnings: Related to specific sensors, in 
case of inconsistent data streams

• Maps of the expected flooding

• Human/financial risk maps on the study 
area

The Early-Warning Support module – Outputs 


