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Abstract

Since the turn of the new century, emerging infectious diseases ( EIDs) have
continuously posed severe threats to global human security, with a high likelihood of
future pandemics. The World Health Organization (WHO) has explicitly warned of the
potential outbreak of "Disease X"—a hypothetical pathogen with pandemic potential.
Establishing an efficient and sensitive EID surveillance and early warning system is not
only essential for effectively addressing such challenges but also a critical measure to
advance cross-disciplinary research in related fields, support socioeconomic development,
and safeguard national biosecurity. This endeavor carries profound strategic significance.

Currently, China’ s EID surveillance and early warning system faces challenges such
as delayed detection of EID threats, inaccurate early warnings, and fragmented
information integration. To tackle scientific issues like the timeliness of abnormal signal
detection, the scientific validity of early warning decisions, and the rationality of risk
assessments, disruptive technological breakthroughs are required in integrating artificial
intelligence (AI), big data analytics, and high-throughput pathogen detection into the
surveillance framework.

It is proposed that China should adopt a development pathway characterized by
independent control, open cooperation, and intelligent innovation. By fully leveraging its
institutional advantages and promoting synergies across military-civil integration,
medical-preventive coordination, and interdisciplinary resource integration, China can
build a nationwide surveillance and early warning network that ensures full territorial

coverage and rapid responsive capabilities.
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