

















DDE Activities:

To fulfil this vision, DDE therefore is now organizing around a workflow of 8
activities — 6 science themes, each specific to a distinct professional
community, and 2 support activities. Each science theme will have a lead
project, and constituent projects:

1. Information science — a coordinated, multi-agency initiative that will
support all of DDE, building on our Platform, and focused on OneEarth

2. Geological mapping — partnerships to produce multi-resolution, multi-
layered global geological mapping

3. Paleogeography — support for next generation plate motion and sea level
reconstructions

4. Earth history — the most advanced global timeline and account of Earth
system evolution that we can achieve

DDE Activities:

To fulfil this vision, DDE therefore is now organizing around a workflow of 8
activities — 6 science themes, each specific to a distinct professional
community, and 2 support activities. Each science theme will have a lead
project, and constituent projects:

5. Earth modeling — a dynamic model of Earth and its history

6. Sustainable development — applications of DDE science to resources and
hazards

7. Governance and administration — GC, EC, SC, Secretariat, WTGs, RCEs

8. Education and communication — efforts to convey our work and to hear
from users









Geological mapping:
Analyses of Earth history, resources, and hazards on the global, continental,
national, and regional scale have been guided by 2D geological maps

To support inference of physical properties needed for Earth modeling, DDE
will work with partners on multi-layered, multi-resolution geological mapping

This application requires geological mapping to transition from a conceptual
model paradigm to a concurrent focus on mesh

We will recognize the lead role of CGMW, we will seek to fulfil the OneGeology
vision, and we will coordinate with WCOGS and continental consortia

Levels of resolution will be global (1:35M), continental (1:5M), national
(1:500K-2M), and regional (1:24-250K)

Geological mapping:

Crucial for queryability are jurisdictional seamless databases that allow many
maps to be queried on a common basis, and multilayered 3D mapping

In seamless, legends are parsed, and properties are made queryable,
including lithology proceeding from one word to more specific categorizations

Multi-layered geological mapping will be built as a 2D map for each major
unconformity, and synthetic drillholes to subdivide intervening geology

We will defer to soil mapping for the uppermost meter in sediment-covered
regions and weathered terrain

We will build a global lexicon of strata, with descriptions, contacts, as well as
basis and uncertainty of age assignments

Discretized mapping of physical properties below basement will be inferred
from geophysical surveys under the DDE Earth Modeling initiative









Paleogeography:

DDE will further support paleogeographic data integration to
reconstruct the evolution of global plate tectonics and sea level, with
increasing recognition and incorporation of dynamic Earth processes

This will further elucidate tectonic mechanisms such as rifting,
continental assembly, and subduction, and provide a new model of
plate motion over the past billion years

Earth history:

With partners, DDE is taking bold new steps on a global geological
timeline, and accounts of Earth surface evolution, using advanced
information technology, and the best available stratigraphy, paleontology,
and geochronology, as well as chemo-, magneto-, and cyclo-stratigraphy,
and linkages to fields such as geochemistry and geophysics






Earth modeling: GPlates

Integrated geological and geophysical analyses will clarify mantle dynamics, plate
boundary evolution, and forces driving continental drift, and with linkage to plate
motion, will clarify coupling of deep Earth processes and surface tectonics

Proof of concept will be demonstrated at the International Geological Congress in
Canadain 2028, and a working 1:35M digital twin will be operational in 2032

Concurrent with construction of the 1:35M model, there will be dramatic progress on
inputs to future higher resolution models

Sustainable development:

The UNESCO Chair on Deep-time Digital Earth and Mineral
Resources (DDEMR) is developing a broad program on Al-supported
global prediction and management, based on diverse databases, for
energy, mineral, and water resources, as well as geological hazards

Energy and mineral potential insights will be linked to lithospheric
structure and evolution, along with comparable approaches to
groundwater and hazards, with emphasis on the Global South

These initiatives fulfil DDE commitments to the UNESCO
International Decade of Sciences for Sustainable Development

(IDSSD), and the UN Sustainable Development Goals (SDGs)
DDEMR Chair Professor Qiuming Cheng
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