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Challenges and perspectives
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Abstract: Artificial intelligence technology is reshaping the development landscape of various
industries at an unprecedented pace. Large models, as the core driving force of the new wave of
technological revolution, have become a crucial engine for advancing new quality productive
forces and modernizing social governance. To systematically explore the theoretical understand-
ing, technological pathways, application models, and governance mechanisms for the develop-
ment of large models in the natural resources sector, this paper features in-depth interviews
with numerous experts from universities, R&D institutions, and management departments, fo-
cusing on the deep integration of technological innovation and industry needs. Synthesizing the
main viewpoints of these experts, the development of large models in the natural resources sec-
tor in the new era needs to prioritize the following: (1) Constructing a specialized intelligence
system and achieving technological breakthroughs tailored to industry characteristics. Address-

ing the complexities of spatio-temporal data, the density of specialized knowledge, and the rig-
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orous business logic in the natural resources domain, it is necessary to overcome the limitations
of general large models in geospatial cognition, professional knowledge reasoning, and multi-
scale modeling. This involves building a spatio-temporal foundation model architecture that in-
tegrates spatial-topological relationships, temporal evolution patterns, and multi-modal data un-
derstanding, thereby advancing from textual semantic comprehension to geospatial intelligent
agents. This will drive the evolution of core business areas such as surveying and monitoring,
planning and management, resource allocation, and ecological protection towards a physical
world foundation model, creating a disruptive paradigm shift in intelligence. (2) Innovating ap-
plication scenarios and exploring value realization pathways oriented towards business needs.
Focusing on the core requirements of fulfilling the "two unified" responsibilities for natural re-
sources, we must adhere to the fundamental principle of "human-computer collaboration" rath-
er than "machine replacement.” This requires strengthening the deep application of large mod-
els in information perception, analytical cognition, and decision-making processes. A phased
strategy combining the rapid adaptation of a short-term, layered ecosystem based on open-
source models with the long-term goal of an independent and controllable proprietary technolo-
gy base is essential. The focus should be on the synergistic evolution mechanism of the four ele-
ments—"data, knowledge, model, and scenario"—to build a multi-level application system cov-
ering macro-level strategic decision-making, meso-level business management, and micro-level
technical operations, achieving precise matching between technological capabilities and busi-
ness needs for large-scale application transformation. (3) Building a governance system and fos-
tering institutional innovation for multi-stakeholder collaboration. It is crucial to recognize the
national security attributes of natural resources data and the "double-edged sword" nature of
large model technology. This necessitates a coordinated effort leveraging the role of universities
and research institutions as sources of innovation, the guidance of natural resources authorities,
and the primary role of information technology enterprises in innovation. A "government-indus-
try-academia-research-application" collaborative innovation ecosystem should be established.
By creating a full-chain security governance system that includes data governance, algorithm
auditing, and hallucination mitigation at the technical level, as well as standards, legal safe-
guards, and risk assessment at the institutional level, we can balance the relationships between
technological innovation and security, open sharing and risk control, and efficiency improve-
ment and accountability. This will ensure the healthy and orderly development of large models
within reasonable, compliant, and legal boundaries.

Keywords: natural resources; territorial spatial planning; artificial intelligence; domain-specif-

ic large model; spatio-temporal intelligence; territorial spatial governance



