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Abstract
A nonlinear mathematical model is designed and analysed to investigate the impact of forest, non-forest-based industries

and their pollutants on forest assets and wildlife population in the forest territory. The pollution from forest and non-forest-

based industries is major cause for the depletion of forest resources and wildlife population. In the modelling process, it is

assumed that pollutants emitted by both types of industries abate the growth rate of forest resources and wildlife popu-

lation. However, the forest assets are being depleted by forest-based industries directly. Whether excessive expansion of

non-forest-based industries and their pollutants are also major responsible for the loss of ecology between forest resources

and wildlife population. The model is expressed in the form of nonlinear dynamical systems considering as different

variables and equations. The model is analysed by both ways of method like qualitative and quantitative analysis.

Qualitative analysis deduces important results and properties of the model like stability region, finding of equilibriums and

their stabilities. However, the model is also analysed by quantitatively to obtained numerical results. It is also deduced that

the pollutants which are emitted by non-forest-based industries are more vulnerable to ecology.

Keywords Ecology � Mathematical model � Forest territory � Forest and non-forest-based industries � Wildlife population �
Pollutants

Introduction

Humans rely on forests for their survival, from the supply

of breathing air to the supply of wood-based materials in

our everyday lives. Forest-based industries have an

important role in replacing non-renewable fossil materials

for energy purpose (Heiskanen et al. 2022). For every

economy, forest-based industry is an essential part (Kaur

2020). Since the European Union estimated more turnover

from green resources or generate effluent bio-economy

(Starka et al. 2022), forest resources provide not only

habitat for bio-diversity and animal species, but it also

requires for human settlements. Forests serve as an

important part in regulating the earth’s atmosphere to

prevent global warming.

In 1997, the global economic value of forest services

was projected to be around US $33 trillion dollars per year

(Costanza et al. 2014). These services provide a variety of

vital products, including wood (for building, woodwork,

paper, and power), adhesive, fruits, nectar, materials for

pharmaceuticals, beauty products and so many other

products. Forests are also a source of revenue for the

tourism industry (Timothy et al. 2014). Overall forest

resources play an important role in the creation of work for

millions of people. Forests contribute to the economy

through both forest-based and non-forest-based sectors

(Agrawal et al. 2013). Wood-based industry directly harms

the forest and bio-diversity, whilst non-wood-based

industry does not damage the forest directly, but the pol-

lution it produces has a negative impact on forest growth as

well as wildlife population.

Many researchers have focussed on the diminution of

forest biomass due to population growth and development

(Dubey et al. 2003; Dubey and Narayanan 2010; Chaud-

hary and Dhar 2013; Misra, et al. 2014; Agarwal and

Bhadauria 2014). Sharma (2015) created and studied an
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