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Earth System Digital Twins:
Earth System Digital Twins (ESDTs) are information systems for understanding, forecasting, and conjecturing the
complex interconnections among Earth systems, including anthropomorphic forcings and impacts to humanity.

n ESDT includes

Continuous observations of interacting
Earth systems and human systems from
many disparate sources driving inter-
connected models at many
physical/temporal scales

Fast, powerful and integrated prediction,
analysis and visualization capabilities using
Machine Learning, causality and
uncertainty quantification

Models running at scale in order to improve
our science understanding of those
systems, their interactions and their
applications

An Information System Framework with
several users’ dynamic and interactive

Digital Replica . . .
An integrated picture of the past and
current states of Earth systems.

ES

ers

Fully utilize wealth of Earth Science
data as well as data from policy and
impact sectors

Improve spatial and temporal resolution
of Earth Science models, e.g., using
Machine Learning (ML) with Physics-
based models

Provide easy-to-access and interactive
actionable information to traditional and
non-traditional users, and support
decision-making

Forecasting . . .

An integrated picture of how Earth
systems will evolve in the future
from the current state.

Impact Assessment . . .
An integrated picture of how Earth systems
could evolve under different hypothetical
what-if scenarios.
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How will various data, models, ESDTs
be accessed/interoperate/be federated?

‘Which basic interfaces, standards, and
protocols will be required? At syntactic,
semantic, legal and organizational
levels? | e N
How to facilitate quick, automated and
seamless access to data and data
products?

Contact: [aiat.bindlish@nasa.goy
Which computational resources will be
required? Cloud, GPU’s, Quantum,
Neuromorphic, edge computing, etc.? /- Pixels-for-Public-Health: Analytic Collaborative Framework and
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How will continuous data be integrated?
How often should digital replica be
refreshed?

Which user interfaces will be needed?
UI/UX, impact assessment, decision
support, visualization?

How will ESDTs be validated (e.g.,
using historical data, etc.)? How will
ESDTs’ performance be measured? To
which level of fidelity do they represent
the current, future and hypothetical states
of Earth systems? How to quantify
uncertainty?
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Which sustainable digital twin
governance model should be adopted to
address software configuration changes,
security and full life cycle management?

Contacts: dawn.comer@lacitv.org and mpourho@calstatela.edy

Contact: fallen@odu.edu
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Contact: graig.s.pelissier@nasa.zov Contact: jeffwalter@nasa.gov

Standards for Interoperable Digital Twins 2023 Workshop at:
Presentations: " 2.0 ) <0
Video: S C atch?v= i

Architecture Framework Document available at:

2022 ESDT Workshop Report available at::
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