
Deep-time Digital Earth (DDE)

GeoGPT 
Platform demonstrations





Get data, models, code; make 
your own models; display 
your own work

Wherever you are, even on a 
basic laptop!

Build expertise 
confidence: PARC

Economic 
development

Education, capacity 
building

World leading 
research

Revenue for your 
organisation





Major Advancements in AI

AlexNet (Hinton, 2012)

Generative Adversarial 
Nets (Bengio,2014)    

Bert
(Google 2018)

Gemini (Google, 2023.12)

A multimodal foundation model with a 32K-

token context window; was upgraded to 

Gemini 1.5 in February 2024, with a context 

window limit of 1 million tokens.

AlphaGo 
(DeepMind, 2015)

Claude3 (Anthropic, 2024.3)
Possesses powerful capabilities for inference 

and generalization, with a 200K-token 

context window.

Sora (OpenAI, 2024.2)
A landmark in text-to-video GenAI models, 

powered by Diffusion Transformer (DiT).

Transformer 
(Google Brain, 2017)

GPT-1/2/3 
(OpenAI, 2018-2020)

GPT-4 (OpenAI, 2023.3)

LLaMA (Meta, 2023.2&7)

An open-source LLM that promoted the establishment of 

an open ecosystem for foundation models.

AlphaFold2
(DeepMind, 2021)

ChatGPT 
(OpenAI, 2022)

DALL-E (OpenAI, 2021)

Imagen (Google, 2022)



Key Capabilities of LLMs for Scientific Discovery

◼ Accessing and analyzing scientific literature. Can LLM suggest relevant research papers, extract key information, and 
summarize insights for researchers?

◼ Concept clarification. Is LLM capable of explaining and providing definitions for scientific terms, concepts, and 
principles, helping researchers better understand the subject matter?

◼ Data analysis. Can LLM process, analyze, and visualize large datasets from experiments, simulations, and field 
observations, and uncover non-obvious trends and relationships in complex data?

◼ Methodology guidance. Could LLM help researchers choose the right experimental/computational methods and 
statistical tests for their research by analyzing prior literature or running simulations on synthetic data?

◼ Prediction. Is LLM able to analyze prior experimental data to make predictions on new hypothetical scenarios and 
experiments (e.g., in-context few-shot learning), allowing for a focus on the most promising avenues? 

◼ Code development. Could LLM assist in developing code for data analysis, simulations, and machine learning across a 
wide range of scientific applications by generating code from natural language descriptions or suggesting code snippets 
from a library of prior code?

◼ Hypothesis generation. By connecting disparate pieces of information across subfields, can LLM come up with novel 
hypotheses (e.g., compounds, proteins, materials, etc.) for researchers to test in their lab, expanding the scope of their 
research?

Microsoft Research AI4Science, Microsoft Azure Quantum. The Impact of Large Language 
Models on Scientific Discovery: a Preliminary Study using GPT-4, Nov 2023. 



History of GeoGPT Development

◼ 2/2023: Several distinguished geoscience and AI scientists from DDE proposed to develop GeoGPT.

◼ 3/2023: Yunqi Academy of Engineering, in response to the DDE’s mission of sharing global geoscience knowledge and 

transform geoscience research, took the lead in developing GeoGPT. Transition of the GeoGPT project to Zhejiang Lab 

in 9/2023.

◼ 7/2023: DDE invited 129 students/scholars to participation in data collection and annotation.

◼ 9/2023: DDE invited over 400 hundreds of Geoscientists to participate in GeoGPT annotation, eventually forming 

about 89,000 QA pairs.

◼ 4/2023: Started exploring LlaMA-1-13B for GeoGPT.

◼ 12/2023: First version of GeoGPT ready for testing (LlaMA-2, Qwen-1, INF-66B from Fudan).

◼ 4/2024: Three agents (Image-to-Table conversion, PDF parsing for Question Answering and Extraction, Echart 

Visualization) ready for testing. Demo at EGU-24.

◼ 5/2024: Completed the first version of RAG (retrieval augmented generation).

◼ 6/2024: Upgraded foundational models: LlaMA-3, Qwen-2.

◼ 7/2024: Included Mistral as one of the foundational models.



And there are many other tools…..

Free!

Has a chatbot, but does much more

Create your own agent: commercialise it; download the model to run on your computer

50,000 users in 140 countries 



What you see after registering 



Very comprehensive text tutorials



Useful video tutorials



Using the chatbot



More advanced: using agents identification of brachiopods



More advanced: using agents identification of fossil pollen



Map functions in GeoGPT



Prompt engineering



Exercise 1: Use the GeoGPT chatbot to 
investigate the geology of your 
hometown.



Exercise 2: Create your own library LLM 





Some of DDE’s founding members 



Natural resources 

• transform resource wealth into sustainable economic 

development that benefits all

• With appropriate controls can also conserve and enhance 

the natural environment in line with the sustainable 

development goals.

Stephenson Geoscience Consulting 

Why is African  geodata so important?
As demand rises for energy and critical raw 

materials:

• African nations are aiming at inward investment to 

develop local industry from mining to energy to 

manufacturing to high value service industries

• also to get the best out of the resources that 

African nations choose to export

Flow of accessible geodata is key to local and inward foreign 

investment: getting the best out of resources



What is DDE’s main aim?



Structured and 
homogeneous 
data

Sensor based

Large volumes

Established data 
centres
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Distributed

Often not 
well 
curated

Not visible

Unstructured

Heterogeneous

Small volumes

Sensor data

Long tail data
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DDE is about fixing the long tail

Datasets



Gplates
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The geoscience data 
landscape:

• Some centralised 
systems (national, 
IEDA)

• Geological Surveys

• Industry

• Academia 
(publications)

• Academia (grey)
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Linking geological 
datasets to harness 
their full potential:

• Deployment of Open 
Science, Open APIs

• Standards, ontologies

• Deployment of ML 
and AI

• Building communities

• Use cases, beyond 
academia and 
industry

DDE provides the ‘wiring’



It’s too difficult: you’ll never do it



• 1950s and 60s health 
data often held in 
separate clinics and 
health centres

• Health informatics hugely 
improved by better data 
access

• Huge benefits to patients  

Health science and big data: they did it!



• Earth Science machine 
learning and AI moving 
ahead but with big, 
structured data

• Access to long tail 
geoscience data more 
difficult 

Geoscience doing OK 
but must do better 



What can DDE do?

























Some African data



Some simple models: palaeogeography, climate 



Minerals data



Some outcrop models: virtual study unconformities



Some outcrop models: virtual study fossils



Some outcrop models: virtual study structure



Exercise
Build a series of 
palaeotemperature and 
paleogeographic  
visualisations for Africa 
at 30 and 40Ma 





My DDE



Questions? 
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