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T i (artificial intelligence, AI)AARZE A MR Tl A4y
— 7 Hfin(digital evolution). JX 377485 1F LAy Fr A AO3E
JEEIMAERATILA . o SREEl ATH
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HPRHE FT, HhERBl= RTA EE ) AR M E 55
THAR, WRERAREA E R8I FE(sustainable  devel-
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Figure 1 Changes in the enrollment numbers of geoscience undergraduate students in USA, UK and Australian since the 21st century
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Figure 2 Organizational diagram of the Stanford Doerr School of Sustainability
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Several prospects for geoscience education in the digital era
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As a foundational discipline dedicated to understanding the evolution of the Earth system, the distribution of natural
resources, and environmental change, Earth science has always been closely intertwined with socioeconomic demands,
humanity’s quest to explore the unknown, and advances in technology. Although it has experienced periods of
marginalization and even decline throughout history, its fundamental importance and strategic value have never been truly
diminished. Entering the 21st century, the digital revolution is transforming global modes of production, social structures,
and scientific research paradigms at an unprecedented pace. Technologies such as big data and artificial intelligence are
redefining academic boundaries and creating both challenges and opportunities for the reinvention of traditional
disciplinary frameworks. Earth science now stands at the forefront of this technological transformation, with its research
and education undergoing renewed development and technical breakthroughs.

In this context, Earth science education is facing unprecedented challenges. Persistent reductions in educational and
research funding, coupled with a significant decline in interest and enrollment among younger generations, have
constrained the discipline’s research depth, innovation capacity, and talent pipeline. Numerous universities worldwide have
downsized or eliminated Earth science departments and programs. For instance, Macquaric University in Australia
disbanded its related departments, and the COVID-19 pandemic led to widespread academic staff layoffs, severely
affecting Earth science due to its lower enrollment rates and decreased public funding. Simultaneously, the appeal of Earth
science majors among students continues to wane in many Western countries, largely due to its marginalization in primary
and secondary education curricula, limited public awareness, competition from more popular disciplines, and
underdeveloped educational resources.

In response, universities and research institutions across the globe are actively exploring strategies to revitalize the field.
Stanford University launched the “Stanford 2025 initiative, aiming to restructure higher education in light of the rapid
advancement of digital technologies and the uncertainties of future societies. The establishment of the Stanford Doerr
School of Sustainability, which integrates climate change, Earth and planetary sciences, and interdisciplinary research,
exemplifies a novel “three-part structure” approach. Similarly, the College of Liberal Arts and Sciences at the University of
Iowa is merging departments such as Earth and Environmental Sciences to create new academic programs. In addition,
building cross-disciplinary research frameworks and global data-sharing platforms has become a central strategy in the
transformation of Earth sciences. Strategic collaborations among governments, enterprises, and academic institutions are
being forged to enhance the efficiency of technological innovation, educational reform, and societal engagement.

In summary, Earth science education is undergoing not only a disciplinary reform, but also a paradigm shift driven by
digital transformation and global-scale challenges. This transition demands strategic foresight, structural innovation, and
international solidarity. By seizing the opportunities of the digital era and addressing its systemic challenges, Earth science
can reclaim its central role in helping humanity confront an increasingly uncertain and complex planetary future.

geoscience education, digital revolution, artificial intelligence (Al), interdisciplinary talent cultivation, sustainable
development, Deep-Time Digital Earth (DDE)
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