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Abstract

One of the primary indicators of water contamination, including groundwater, is pollution by
nitrates, radioactive substances, industrial chemicals, or through terrorist acts aimed at destroying
water resources and harming public health. Currently, there is no practical technology to detect
the exact time and location of a bioterrorist attack on water resources. However, rapid detection
of security disruptions in water networks is vital for strategic foresight in water security, enabling
faster control and preventing the spread of contamination. Mathematical modeling of
groundwater flow, due to its ability to estimate hydraulic and hydrological parameters, serves as
a crucial tool for managing groundwater resources. In this study, a mathematical model is
proposed to identify the source of groundwater contamination and trace its time and location of
release. This model can function as a software tool in formulating strategies for biological passive
defense against potential future military-security threats, while preserving and enhancing the
health and safety of water resources. Typhoid fever, one of the most common diseases resulting
from contaminated food and water resources, represents a significant environmental concern in
today’s industrialized world. This disease may spread in military camps due to incomplete
adherence to hygiene protocols. Similar to other diseases such as AIDS and hepatitis, typhoid
fever is modeled within a framework of nonlinear differential equations.

Keywords: Groundwater Contamination, Inverse Problems, Typhoid Fever, Mathematical
Modeling, Passive Defense
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1. Acquired immune deficiency syndrome (AIDS)
2. Herpes Simplex

3. Insect-Borne Diseases

4. Dengue
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Skin infections ] [ \\
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Human herpesvirus 6 2 = \ Adenovirus

- Smallpox AT Rolavirus
Molluscum contagiosum  F 8800 Norovirus
Human papillomavirus Sexually transmitted ' - Astrovirus
Parvovirus B19 diseases \ - Coronavirus
Rubella - Herpes simplex type 2

- Measles - Human papillomavirus Pancreatitis
Coxsackic A virus - HIV - Coxsackie B virus
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