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Abstract :

Human-induced alterations to ecosystems have significantly reduced the output of essential
ecosystem services, affecting biodiversity and environmental stability. Rapid population growth has led to
extensive land conversion for agriculture, industry, and urban expansion, increasing the demand for
critical resources such as fresh water, fiber, and soil fertility. Activities like deforestation, large-scale
agribusiness, illegal fishing and hunting, unregulated tourism, and pesticide contamination have further
contributed to environmental degradation. This study focuses on the most prominent anthropogenic
impacts in the study area, particularly forest fires and unscientific mining. These activities have caused
severe ecological damage, leading to habitat destruction, soil erosion, water pollution, and loss of
biodiversity. The study examines the spatial, temporal, and socio-economic dimensions of these impacts,
highlighting the urgent need for sustainable environmental management. By understanding these
challenges, policymakers and stakeholders can develop strategies to mitigate environmental damage and
promote ecosystem resilience.
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Introduction

Human actions have dramatically impacted the earth's surface, seas, and atmosphere,
particularly in the last 200 years. (Turner 1990), This reminds the current generation of
Malthus' warning that unchecked population increase will eventually be restricted by fixed
natural resources. (Malthus 1798). Factors other than climate change are predicted to have a
dynamic and negative impact on the functioning of protected areas. Growing human population
densities, intensified land use, and invasive species, all of which are typically connected to
changes in habitat variability, increased habitat fragmentation, and reduced dispersion
capabilities, are endangering ecosystems across the world, and protected areas are frequently the
sole refuge for endangered species. Indeed, changing climate conditions can exacerbate the
consequences of these variables on protected places. (Vos et al, 2008 and Beaumont et al,
2009). Compared to the global average of 1 hectare, India's per capita forest land has decreased
to 0.1 hectares. Given that deforestation causes around 1% of India's land area to become barren
each year, the situation appears dire (Sharma, 1998). A yearly occurrence in the State is forest
fires. All forest types have the potential to catch fire, with even temperate forests experiencing
ground fires in the event of a dry winter. However, the sub-tropical pine forests, or chir forests,
which cover 1258.85 km (3.4% of the State's total forest area) are the most common site of
annual forest fires, occurring primarily during the dry months of March through June.
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(Forest Department 2018).

Approximately 3% of India's forest lands experience fire damage each year, with approximately 34000
hectares of forest burned annually (Anon, 1991). The evolution and management of many of the world's forests have
also been significantly influenced by fire. A yearly wildfire consumes millions of hectares of the world's forests,
causing enormous losses to the economy in terms of burned timber and degraded real estate, damage to recreational and
environmental values, high costs of suppression, and even fatalities. While some forest ecosystems have evolved in
response to frequent fires caused by natural causes, most others are vulnerable to the effects of wildfire. Human activity
is the primary source of the great majority of fires that occur in forests and woodlands nowadays. Fire is employed as a
tool for land management, such as to preserve grazing pastures, convert forests into agricultural fields, or make it easier
to harvest non-wood forest products. In order to make way for mining, industrial development, or relocation, forests are
also set on fire. Conflicts over ownership and personal matters can lead to forest fires. FAO (2001). Despite being the
leading cause of deforestation, fire is a natural phenomenon that is crucial to the upkeep and health of some
ecosystems. Thus, the conventional wisdom that fire is a destructive force that needs to be put out right away has given
way to the understanding that, in some ecological circumstances, fire can and should be employed to achieve land
management objectives (FAO, 2001).. Finally, flammability is influenced by a fuel's density and arrangement. Fuel that
is packed closely together can spread quickly into a fire; but, if the fuel is packed too tightly, air circulation will be cut
off, slowing the fire's progress. The elements of weather consist of temperature, humidity, wind, and precipitation. One
of the most crucial elements is wind because it can direct the flames toward a new fuel source and introduce a fresh
supply of oxygen. Because fuels ignite and burn more quickly at higher temperatures, temperature is significant. Fuels
will be dryer and burn more quickly in low-humidity environments because there is less water vapour in the
atmosphere (Anon, 1999).

Obijectives (Fig 1.1) :
o Assess the frequency, causes, and extent of forest fires in Bilaspur district.

e Analyse the ecological and socio-economic impacts of forest fires.
e Investigate the environmental consequences of unscientific mining in Bilaspur district.
e Examine the role of human activities in exacerbating forest fires and unscientific mining.
e Explore sustainable management strategies for mitigating forest fires and unscientific mining.
Forest Fires and Mining
p Frequency Assessment
Analyse ecological and socio
esonomic Empacts of forest
& Environmental Investigation
Examing human activites
affecting forest fires and  [SHUMEN Role
o st s B %
Effé Maﬂage t Strategles :;:::::I?-';::::.:nnh!r sirategies
(Fig 1.1)
Methodology :

The study employs a mixed-method approach, integrating primary and secondary data sources to examine the
environmental impact of forest fires and unscientific mining in Bilaspur district, Himachal Pradesh (Fig 1.2). Bilaspur
has been selected due to its high incidence of forest fires in pine-dominated forests and widespread unscientific mining.
Primary data collection includes field surveys, site visits, structured interviews with local communities, forest officials,
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and miners, as well as focus group discussions to understand socio-economic impacts and environmental degradation.
Secondary data sources comprise Forest Department records, government and environmental reports, and scientific
literature on forest fires and mining impacts. Data analysis involves quantitative evaluation of fire frequency, land
degradation, and economic losses, along with qualitative and comparative assessments of policy effectiveness and
socio-economic consequences. The study aims to identify key fire-prone and high-impact mining zones, assess
environmental degradation, and propose sustainable management strategies for forest conservation and regulated
mining practices.

Methodology for Studying Environmental Impacts of
Forest Fires and Unscientific Mining
Methodaology
Primary Data Socondary
Collection Data Sources
Fi:uld |n1cr;n':|ws Focus .erp Fl:lr;:sl: Gcf-'t:rl.m'lt:nl Sl:-im.'ll.l'l'u:.
Surveys Discussions Department Reporis Literatune
Records
Guant‘itatlvu ﬂutliéﬂlvl
Analysis Analysis
Idanhf.y Koy
Zones
Pmp.»nu
Sustainable
Strategies
(Fig 1.2)

Forest Fires and their Environmental Impact :

Forest fires, which kill seed, seedlings, and young trees, are the leading source of massive damage to vast
areas of forests globally, second only to deforestation. In addition to destroying species and causing loss of recreational
value and timber, forest fires can also result in property damage and casualties. Table 1.1 recorded the economic losses
caused by forest fires in district Bilaspur from the year 2011-12 to 2021-22. It is really shocking to that Department of
Forest is recording only the economic losses and loss of life but the effects of forest fires are manifolds. Recurrent fires
cause woods to partially or completely disappear, which eventually affects the humus and vegetation cover.

Table 1.1 : Year Wise Loss due to Forest Fire in district Bilaspur H.P.
Source : Forest Department, Bilaspur H.P.

Year Area Casualty Economic
Effected _ Loss (in
(Hect) Dead Injured | Houses Cattle lac)
Damaged
2011-12 235 0 0 0 0 8500
2012-13 1677.45 0 0 0 0 256400
2013-14 65.5 0 0 0 0 -
2014-15 8315 0 0 0 0 11250
2015-16 324 0 0 0 0 215000
2016-17 678.15 0 0 0 0 805937
2017-18 336.1 0 0 0 0 408500
2018-19 4230.24 0 03 0 0 345000
2019-20 314.42 0 0 0 0 22000
2020-21 87 0 0 0 0 0
2021-22 1267.5 0 0 0 0 185000
Total 9835.36 0 03 0 0 2257587
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The Fire sensitive forest divisions, the Himachal Pradesh Forest Department has, based on the past fire
incidents, identified forest fire sensitive beats into three categories i.e. high, medium, and low sensitive. In Bilaspur
Forest Circle Forest, out of total 113, level of sensitivity to forest fires beats, 17 are in high, 69 in medium and 27 in
low category. High sensitive beats are mentioned in Table 1.2. It is important to mention here that out of these
seventeen very high sensitive beats only fourteen lies in district Bilaspur, rest three lies in district Solan, part of
Bilaspur Forest Circle.

Table 1.2: Highly Sensitive Beats in Bilaspur Circle

Division | Range Block Beats
Bilaspur | Jhandutta Gochar Gandhir, Chabola, Gochar
Samoh Samoh
Sadar Brahmpukhar | Brahmpukhar
Panjgain Jamthal
Sadar Kuddi
Sh, Bhakhara Jandour
Nainadeviji
Sawain Garamora, Sawain
Ghumarwin Harlog Dhangu
Swarghat Swarghat Baner, Jagatkhana,
Swarghat
Kunihar | Arki Jainagar Bainjhatti, Materni
Kuthar Kuthar Kuthar

Source : Forest Department, Bilaspur H.P.

1.3 People’s Perception about Forest Fires and Management
Throughout history, wild land and forest fires have shaped the structure, pattern, and eventually the species
composition of ecosystems. The formation of plant communities, the availability of nutrients in the soil, and biological
variety are only a few of the variables that fire affects in an ecological sense. Wild land and forest fires are regarded as
essential natural phenomena that start the practice of vegetation succession naturally. However, using fire carelessly
and uncontrollably can have catastrophic effects on both the environment and human culture. The major damage and
extensive wild spread of the forest fire are caused by the steep topography, high summer temperatures, strong wind
speeds, and a large concentration of flammable materials on the forest floor. When compared to the quantity of fires set
by people, the contribution of natural fires is negligible. Most wildfires are started on purpose in order to extract timber,
convert land, or settle socioeconomic disputes involving property rights and land usage, among other issues. (Tanaka et
al. 1983). The people’s perception about forest fires has been depicted in fig. 5.1. It can be clearly understood that
unintentional and intentional fires are the major reasons of forest fires in Bilaspur district ( 96 percent) in which human
negligence and some deliberate acts are involved for forest fires, while just 4 percent are attributed to natural reasons
(Fig 1.3)

Causes of Forest Fires Percentage

Natural Causes
409

Intentional Fire
42%
Unintentional
Fires

549%

m Intentional Fire

B Unintentional Fires

B Natural Causes
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Unscientific Mining or Quarrying:

Mining has a significant anthropogenic impact on the ecosystem and changes the natural landscape (Rigina,
2002). This include changes in land cover and use, industrialization and urbanization, erosion, and deterioration of the
land. The depletion of freshwater resources, agricultural land, and forests can result from increased mineral mining.
According to Paull et al. (2006), these resources are used as inputs into regional economic growth, and resource
extraction is seen as a catalyst for both local and national development (Table 1.3).
Table 1.3 Key characteristics of significant rivers and streams in district Bilaspur

S. Name of River/ | Total Length in | Place of | Altitude at Place of
No. Stream KM (in District) | Entrance in | Entrance in District
District (in Metres)

Satluj 14 Kasol 600

Seer Khad 35 Jahu-dehra 700

Shehal Khad 8.7 Kot-Samlog 825

Sukkar Khad 17 Dhaloh 700

Saryali Khad 155 Naghiar 865

Ali Khad 10 Jabal 800

Ghambrola Khad 20 Swarghat 980

Source: Mining department district Bilaspur H.P.

Conclusion

The present study is mixed approach to analyse the interaction of human with physical environment and
examine socio-economic data. The study has demonstrated the impact of forest fires and unscientific mining, in the
study area. The mining activities cause the serious ecological problem to the study area that has been reflected in terms
of degradation of vegetation cover, wild life, and soil erosion. In addition to this, the local people have opinion that the
mining work is a blending of powerful persons with bureaucrats and politicians. The rules of loading material are also
not obeyed. The multi-excel vehicle loaded about 40- 50 tons material, while the bearing capacity of roads and bridges
is very less which resulted into damage to roads network also. Newly constructed roads damaged very soon due to very
heavy loads and very high traffic of these trucks. Day and night mining work going on which cause noise pollution near
these mining sites.. Mining machinery like JCB are also practiced for excavation. Water level of these small river
streams also depleting very fast, as the marks of river margins and river bed are clearly visible, which is lowering day
by day at a very fast rate.
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