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1. Introduction 

The alteration of land use has significant consequences for the diversity of plants, which is an 

essential element of ecosystems on a global scale (Marques, et al., 2019).Human endeavors 

such as farming, urbanization, and infrastructure development cause major changes to the 

arrangement and distribution of plant species in ecosystems.The interaction between changes 

in land utilization and plant diversity gives rise to concerns over the loss of biodiversity, the 

segmentation of habitats, and the resilience of ecosystems.Comprehending the intricate 

Research Paper Open Access 

Abstract 

The land diversity has been increasingly endangered due to alterations in land use 

and climatic patterns. This study examines the anticipated effects of changes in 

climate and land usage on the variety of plants in the Tawang and Lower Subansiri 

districts of Arunachal Pradesh, India. The research region is characterized by an 

elevation range of 1900 to 5500 meters above sea level, and it is currently facing 

risks from the transformation of natural forests and insufficient land management. 

We collected field survey data from three villages in both districts for the years 2020 

to 2022. Climate change consequences are evaluated by taking local knowledge and 

evaluating the experiences of various age cohorts. The findings indicate a decrease 

in the degree of forested areas and notable changes in the composition of tree, shrub, 

and herbaceous species within the examined regions. Local perspectives of climate 

change encompass observations of altered precipitation patterns, rising 

temperatures, variations in harvesting seasons, and modifications in water 

availability. It requires the implementation of location-specific strategies to 

effectively address the impacts of climate change, especially in remote areas and 

highlights the urgent requirement to adopt sustainable practices for the welfare of 

local communities. 
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connections between agricultural patterns and plant groups is essential for implementing 

effective conservation measures and maintaining environmentally friendly land use 

(Prokopová, et al., 2019). Through the process of understanding and resolving these 

intricacies, we may enhance our knowledge to develop regulations and procedures that 

support the preservation of biodiversity and achieve a harmonious balance between human 

requirements and the protection of the diverse and complex range of plant life on the earth. 

It is crucial to anticipate the consequences of climate change to efficiently deal with the 

difficulties that may arise.Scientific models and analysis offer vital insights into the possible 

implications of changing climate patterns on environments, economic growth, and 

society.Theanticipatedeffects of changing climate include greater temperatures, modified 

patterns of rainfall, and increased occurrence of huge climatic catastrophes.These 

modifications have extensive effects, including agriculture, water reserves, biodiversity, and 

human welfare (Mina, et al., 2021). 

The combination of climate change and alterations in land use presents an important threat 

to the variety of plant species, which is crucial for maintaining environmental balance and 

human welfare.Anticipating the implications of climate change and land usage alterations on 

plant diversity is an essential academic activity that has effects on the preservation of 

biodiversity and sustainable utilization of land (Pellegrini, et al., 2021). The direct impact of 

climatic change on plant environments appears through variations in temperature, alterations 

in precipitation patterns, and the appearance of severe weather conditions (Díaz, et al., 

2019).Meanwhile, human activities such as development and expansion of agriculture 

increase the pressure on plant ecosystems. This interaction can result in the loss of habitats, 

the splitting up of habitats into smaller parts, and the disturbance of the natural spread of 

plant varieties (Yan, et al., 2022). The anticipated effects of these two combined factors are 

varied and complicated. Due to climate change, plant species might have difficulties in 

adjusting or relocating to appropriate habitats, which could lead to the disappearance of these 

species in specific areas.Variations in precipitation patterns can influence the accessibility of 

water, therefore impacting the well-being of plants and the composition of different species 

(Harrison, et al., 2020).Furthermore, alterations in land utilization frequently result in the 

partitioning of habitats, which isolates plant populations and limits the exchange of genetic 

material, so presenting a greater threat to their ability to adapt and recover (Spicer, et al., 

2022).This research aims to determine the effects of improved land usage on species diversity. 

Additionally, it aims to capture the local community's observations and opinions about climate 

change in the region. 

Newbold, 2018 examined that both changes in land use and climate variability will pose 

serious risks to biodiversity, possibly even surpassing the consequences of changes in land 

use. Findings show the preservation of biodiversity and the operation of ecosystems are 

significantly affected by these discoveries. Peters, et al., 2019 examined ecological 

functioning and diversity as influenced by land use and weather. Increased land-use intensity 

leads to increased declines in species in arid rural areas, as well as shifts in animal, plant, and 

microbe ecosystems. In climate-wise hard areas, climate can alter these impacts, decreasing 

ecosystem tolerance to changes in land utilization. Velazco, et al., 2019 examined how land 

use and climate changes affect the geographic delivery of species of plants. The findings 

showed that the combination of land use and climate change will seriously harm plants, with 

the largest effects in areas with the highest plant diversity. Le Provost, et al., 2020 investigated 

crop diversity today and was still shaped by past changes in land use, emphasizing the 
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significance of taking land-use legacy consequences into account in management initiatives 

to preserve and replenish diversity. It was important because modifications to land use can 

slow down biodiversity reactions, emphasizing the necessity for all-encompassing efforts to 

protect it. 

Hof, et al., 2018 examined the impact of climate change and land usage on global vertebrate 

species diversity. Results show the integrated consequences of changes in climate and land 

use change are most serious under the growth of bioenergy crops, meaning diversity will 

suffer in a manner similar to high-level emitting situations.  Fonseca, et al., 2019analyzed the 

implications of potential climate and land use changes on fire incidence. "Fire relative 

probability (FRP)" variation was found to vary significantly over space, with October exhibiting 

the largest overall change. An increase was caused by the optimistic climatic land use 

estimate. The results are raised when both the "representative concentration pathway (RCP)" 

and sustainability situations are combined. Northrup, et al., 2019 examined the anticipated 

that alterations in land use and climate would be the main causes of the loss of diversity 

worldwide.  An unusual time collection of excellent quality temperature and land-use data 

demonstrates how these forces interact to reduce the number of forest plants and birds. 

Bucak, et al., 2018 examined the structure and services of the ecosystem that are at risk due 

to agricultural practices and climate change. Land use patterns and changes in climate have 

an impact on freshwater lakes. Reduced hydraulic and nutritional loads, altered water levels, 

and a rise in phytoplankton abundance are anticipated future changes that could limit the 

availability of potable water. 

Shrestha and Shrestha 2019 examined the possibility of natural invasion was increased by 

climate change, especially in areas where invasive alien species can thrive. Considering 

predicted climatic scenarios, the majority of “invasive alien plants (IAPs)” would spread, with 

high-elevation landscapes being the most susceptible. These possible effects on ecological 

services, biodiversity, and livelihoods should be taken into consideration by the 

administration. Wu, et al., 2019 investigated the production and diversity connections, which 

are important for forecasting how ecosystems would react to disturbances from humans and 

changes in the climate. The total primary productivity was shown to be positively correlated 

with the season of growth precipitation and negatively correlated with temperatures. 

Temporary fences did not change patterns of production. Marengo, et al., 2018 examined the 

changes in climate and patterns throughout the forest region, concentrating on local and 

remote causes. A "die back" in the event that temperature rises above a certain threshold was 

discussed, as well as effects on the duration of the dry season, fire danger, and forest 

resiliency. Strategies for management are essential to sustainability over the long term. Dwire, 

et al., 2018 examined land usage in three situations: businesses as normal, fast economic 

growth, and environmental preservation. It does this by using the Dyna-CLUE system and 

Multi-Objective Programming. The model illustrates the expansion of built-up land at the cost 

of environmental lands, with deterioration being mitigated by ELP measures.  

2. Methodology 

Study area 

The Tawang district (region 1) of Arunachal Pradesh is located in the far northwest of the state. 

It has an altitude range of 1900 to above 5500 meters above sea level, with an overall 

geographical area of 2350 square kilometers. The Lower Subansiri(region 2) district in the 

state, spans an altitude range of 1635–2750 meters above sea level and has an area of 3500 

square kilometers.The research area chosen for this research is depicted in Figure 1. 
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Figure 1: Study area (source: author) 

The escalating process of transforming natural forests and insufficient management of land 

offer significant threats to the environment in the area. Most of the individuals in the state rely 

on forestry and agricultural resources. The area has experienced a decrease in forest cover of 

285 km2 in comparison to the evaluation.  The study locations were chosen in areas where 

natural forests are being converted into other modified land use categories, such as 

agricultural lands, and grazing lands etc., (Figure 2). 

 
Figure 2: Natural forests (a) Agricultural land (b) Grazing land 

(Source: (a) https://www.britannica.com/place/Arunachal-Pradesh/People 

(b) https://kaziranganationalparkassam.in/arunachal-pradesh/ ) 

The vision of climate change 

Even though there is a lack of comprehensive climate change data for the area, tribes are 

typically the first to notice changes in weather patterns and their impact on natural resources, 

water supplies, crop yields, the accessibility of key plant species, and other environments. This 

study was carried out in three villages from both the Region 1 and Region 2 districts between 

2020 and 2022. Data on climate change understanding was collected using individual 

interviews and standardized surveys. The respondents, both male and female, were classified 

into three age groups: 15–25 years, 26-45 years, and 46–70 years. A survey was conducted, 

administered to an overall of 150 responses from each village, regardless of their age class. 

The agricultural aspect of the survey included information regarding the family members, 

socioeconomic status, both primary and secondary revenue, and agricultural information such 

as ownership of land, position, water possibility, and availability of plants, etc. The crops in 

this research region consisted of rice, wheat, potato, and other varieties. 

 

3. Result and discussion 
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Plant diversity 

The forest study was conducted in the adjacent forest of the improved land usage categories. 

The area of Region 1 reported an entire of 6 tree species, 8 shrubs, and 8 herbaceous.  The 

tree species was measured to be 17.50 square meters per hectare, as indicated in Figure 3. 

An overall of 6 trees, 6 shrubs, and 8 herbaceous have been identified in the Valley of the 

region 2. The tree population was measured at 590 stems per acre, while the shrub and sapling 

concentration was documented at 8960 individuals per acre. The herb and seedling density 

was found to be 13,980individuals per hectare. The tree species had a documented area of 

19.50m2/ha, as shown in Figure4. 

 
Figure 3:Species of region 1(source: author) 
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Figure 4:Species of region 2(source: author) 

 
Research of graphical suggestions for climate change 

It is an urgent global challenge that humanity is currently facing, which means that we have 

reached an important point in addressing it. The populations living in high-altitude areas are 

currently experiencing the effects of continuous climate change, including changes in the 

weather, rising sea levels, and temperature increases. It has been observed that there has been 

a shift in weather patterns, frequency of rainfall, and changes in the timing of seasons over 

the past 15-25 years.Significant variations in the individual reactions of age groups to various 

environmental variables. The majority of the participants in the older age group observed 

numerous climate change-related alterations and were willing to convey their opinions 

freely.In contrast, younger participants were not likely to have seen alterations in the weather 

and were afraid to share their views on the matter.  

The climate change assessments they mentioned consisted of changes in precipitation 

patterns, rising temperatures, and agricultural tensions such as changes in harvesting time 

and results, the emergence of new crops, changes regarding water accessibility, and the 

decline of specific plants in forests nearby (Figure 5).The development of dominating woody 

species has declined, resulting in a limited distribution of "shrubs and herbaceous species", 

which have been restricted to certain locations. In addition, they emphasized the decline in 

the population of local wildlife in this area. We conducted a study on the "snow coverage of 

Gorichen Peak" in region 1. The research included a period of 35 years, from 1981 to 2022, 

and we analyzed the snowfall pattern using Landsat images taken every 10 years. 



Page 77 of 9 

DrSelvakumar V / Afr.J.Bio.Sc. 6(2) (2024) 71-79 

 
 

  

Figure 5:Outcome of Responses(source: author) 

Discussion 

Due to the amplified impact of human activities on the surroundings, there will be a 

corresponding negative impact on both the diversity of living organisms and the organization 

and operation of ecosystems. The reduced tree species densities in the neighboring forest 

areas of the current study may be attributed to the frequent and significant harvest by the 

villagers. The presence of a significant amount of human-induced pressure consistently hurts 

the framework of vegetation, whereas a small amount of pressure benefits both the structure 

and the operation of the ecosystem. The variation in biodiversity observed across different 

land uses reflects the extent to which human activities impact the properties of vegetation. 

Moreover, the chosen land uses have undergone agricultural operations, where farmers have 

employed the slash-and-burn farming practice, which entails the complete removal of 

vegetation through cutting. 

The current study has observed that the villagers are encountering climate change; 

nevertheless, the majority of the individuals surveyed are unaware of this phenomenon. The 

responses confirm the specific observations made in a given time and place. They reflected on 

the anticipated old events and also noted that the climate circumstances were more favorable. 

The study found that responses were influenced by age, which supports the findings from the 

area known as the Arctic where older individuals reported experiencing greater reform 

compared to younger individuals. The responses to climate change varied, with advantages as 
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well as disadvantages observed. 

 

4. Conclusion 

The research examined the effects of improved land usage on surrounding forest areas and its 

effects on physico-chemical parameters.The results showed that the change in land usage has 

influenced the variety of species in the forest located close to the changed land area.The 

objective was also to emphasize the reactions of the locals living in the surrounding area to the 

changing climate conditions.Local responses demonstrated that the region has been 

undergoing persistent alterations in weather trends, including increased rainfall quantity, rising 

temperatures in the atmosphere, and a decrease in snowfall patterns, similar to other 

areas.Therefore, it is crucial to deal with the adaptation procedure and take appropriate, locally 

possible steps to reduce the effects of climate change as well as modify land use patterns for 

improved ecosystem function and structure to effectively tackle the effects of climate change at 

a regional level.Therefore, it was essential to implement locally attainable management 

techniques to ensure the long-term survival of rural populations, especially those living in 

distant places. 
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