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Hot Clothing Training and Physical Fitness Maintenance Strategies for Forest Firefighters in
High Temperature and High Humidity Environments

LI Qingfeng, ZHONG Sheng, MA Qingxin
Chifeng University, Chifeng, Inner Mongolia, 024000, China

Abstract: Research objective: this study aims to address the increasingly frequent occurrence of forest fires in extreme hot weather
and solve the severe physical challenges posed by the high temperature and high humidity composite environment to firefighters.
Given the limitations of traditional physical training in this particular context, research focuses on building a systematic hot suit
training model and practical physical fitness maintenance strategy to enhance firefighters' physiological adaptability and sustained
combat effectiveness. Research method: this study mainly adopts the method of literature review to thoroughly sort out the
cutting-edge theories on heat acclimation mechanism, environmental physiology, and physical training at home and abroad; Using
logical analysis method comprehensively, systematically analyze and summarize the operational characteristics, heat stress risks, and
physical consumption patterns of forest firefighters. Research results: (1) High temperature and high humidity environments
exacerbate heat stress and metabolic disorders in forest firefighters, resulting in a 15% ~20% decrease in aerobic endurance and an 8%
-15% decrease in muscle strength. Fatigue and moderate to high loads can also alter biomechanical characteristics. (2) The 8~12 week
hot acclimation training system can improve heat tolerance by more than 50%, maintain specialized physical fitness in high
temperature and high humidity environments by more than 85% in regular environments, reduce heat injury rates by 40%, and control
training injuries within 10%. (3) The two-stage physical fitness strategy of training and task periods can effectively address the pain
points of physical exertion in hot environments. Research conclusion: (1) High temperature and high humidity environments
exacerbate heat stress, metabolic disorders, and biomechanical changes, significantly reducing aerobic endurance and muscle strength
of forest firefighters, leading to physical decline, and requiring specialized intervention. (2) The 8~12 week hot acclimation system
can improve heat tolerance by more than 50%, maintain specialized physical fitness = 85% of the regular environment, reduce
injuries by 40%+, and the two-stage physical fitness strategy can cope with heat environment consumption.
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