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Applying Agent-Based Modeling to Whole-
of-Society Defense Resilience

Cheng-Han Tsai

Institute for Cyber Security and Decision-Making Simulations
Abstract

This article employs Agent-Based Modeling (ABM) to analyze the
contribution of battlefield medical systems—Tactical Combat Casualty
Care (TCCC), Tactical Emergency Casualty Care (TECC), and Emergency
Medical Technicians (EMT)—to Taiwan’s whole-of-society defense
resilience. In response to hybrid threats, Taiwan has integrated critical
infrastructure, healthcare, and civilian preparedness into national defense
exercises, notably the 2025 Han Kuang 41 drill. To evaluate medical
effectiveness under combat conditions, two simulation scenarios were
designed.

Scenario A assumes clearly divided hot, warm, and cold zones with
differentiated deployment of TCCC, TECC, and EMT personnel. Scenario
B assumes an indistinguishable high-risk environment where all
responders are concentrated in the hot zone. Results show that scenario A
enhances survival when personnel operate within their designated roles,
while scenario B reduces overall effectiveness, particularly under
intensified enemy fire. TCCC personnel consistently provide superior
outcomes in high-risk zones, achieving survival rates of up to 22%,
whereas TECC and EMT personnel exhibit diminished capacity under the
same conditions. These findings underscore the importance of prioritizing
TCCC training and deployment at the frontline, while preserving layered
TECC and EMT functions in support and evacuation roles. The study

demonstrates the value of ABM for testing deployment strategies and
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highlights its policy relevance for building adaptive and resilient defense
systems.

Keywords: Agent-Based Modeling, Whole-of-Society Defense
Resilience, Han Kuang 41 drill
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