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ABSTRACT: 

Habitat creation's emergence as a unique ecological movement can be attributed to the British Ecological 

Society's selection of Ecology and the Industrial Society as the focus of its fifth symposium, which took place at 

the University College of Wales in Swans. In this chapter discussed about the habitat development in ecology. 

Ecologists started to realize in the 1960s how much they could do to address the unique environmental issues 

brought on by urban and industrial living. Academics were tremblingly emerging from their ivory towers into the 

outside world. Ecologists came of age during a decade in which it was abundantly obvious that the UK had exited 

the industrial revolution phase of its economic development. 
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I. INTRODUCTION 

The British Ecological Society's decision to focus on Ecology and the Industrial Society during its fifth 

symposium, held at the University College of Wales in Swansea from April 13, 16, 1964, is credited with the 

emergence of habitat building as a unique ecological movement. Ecologists started to realize in the 1960s how 

much they could do to address the unique environmental issues brought on by urban and industrial life. 

Academics were hesitantly emerging from their ivory towers into the outside world. Ecologists came of age 

during a decade when it was abundantly obvious that the UK had exited the industrial revolution phase of its 

economic development. Due to unintended consequences of using land and water for mass production, such as 

the disposal of industrial and municipal garbage, land degradation on a size and severity that was previously 

unseen has become evident. Large-scale issues with pollution, derisiveness, flooding, loss of species, and 

unsightliness were caused by these impacts. 

The Swansea conference organizers believed that ecologists could contribute significantly to the identification, 

evaluation, and resolution of these issues. It is evident that ecologists can frequently predict the potential impact 

of a specific urban or industrial development on the regional biological processes by applying ecological 

reasoning, which was previously acquired from examining more natural communities. This may therefore lead to 

means of altering future advances and cleaning up previous results in order to prevent any environmentally 

unfavorable long-term side effects that are unwanted from an economic or aesthetic standpoint. It was understood 

that while restoring abandoned land and dirty water was a significant component of contemporary planning, 

applied ecology might result in new industrial operations designed to address the issues and simultaneously 

generate stable, diverse habitats. The botanist, A. R. Clap ham, identified the principal focus of the conference as 

the resolution of issues associated with creating new ecosystems or restoring existing ones in his opening address. 

In other words, it would entail carefully formulating a plan for the ideal floristic composition and structure as a 

foundation for creating a healthy ecosystem. This prescription has to fulfil a brand-new requirement for non-

agricultural uses.  According to Clap ham, the demand for these contrived ecosystems would increase as more 

people came to understand and accept the ideas of multi-purpose land management, particularly for recreation 

and amenity [1], [2].  

The conference acknowledged that unless applied ecologists were involved in the planning process and continued 

to offer guidance, it would frequently be extremely impossible to get a permanently satisfying result other than 

through much trial and error. Otherwise, there would be a risk that the technologist would proceed without first 

consulting the ecologist or that their technical knowledge would exceed their ecological understanding. A 

synthesis of an ecological technology for which some strategic planning would be necessary and long-term 

conservation management systems was required. Production and disposal of domestic and industrial waste, as 
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well as the development of post-industrial wastelands like unsightly heaps and pits from mining and quarrying 

activities, as well as the locations of former factories and industrial infrastructure, are among the main causes of 

the formation of industrial wasteland. In many nations around the world, efforts were being undertaken to stop 

this misappropriation of land even in the 1960s, as well as to reclaim it where it had already occurred. Ecological 

studies have shown that the lack of vegetation on this sort of land was primarily caused by either recent 

mechanical disturbance or the unfavorable effects of enduring site characteristics.  

These elements included poisonous materials, garbage that was unstable, erosion, or air pollution. From Hungary 

to the United Kingdom and across the Atlantic Ocean, as well as in South Africa and Malaysia, reclamation 

projects were being carried out. On American strip mines, there was substantial forestation; on lignite spoil 

banks, the Danish Desert Arboretum was established; in the Czechoslovak Republic, topsoil management was in 

progress; and in the UK county of Lancashire, there were rehabilitation initiatives. The Ruhr basin's colliery 

waste was being forested, and the Rhineland was being expanded through mining, agriculture, and forestry, 

among other large-scale enterprises. In order to put wasteland back to use for commercial or recreational 

purposes, ecological principles and experimental evidence have been further developed from these initial 

beginnings. The creation of an ecosystem that recovers a productive and aesthetically pleasing amenity was the 

main goal. Since the 1960s, intensive agriculture systems have incorporated meadows, ponds, and wetlands as 

part of the ecology applied to habitat construction.  

Large-scale initiatives to construct fake ecosystems on previously exploited agricultural or forestry land are now 

referred to as wilding. With the exception of managing visitors, these programmes are being carried out in a suck-

it-and-see manner. However, they have the ability to serve as more stable refuges for wildlife and provide the 

ideal scale for providing humans with spiritual and aesthetic encounters with big nature. Wildings cannot restore 

the prehistoric systems that have been destroyed by industrial growth. Ecological science is viewed as a 

significant source of principles by the majority of landscape architects. On a housing or industrial development, 

natural trees and shrubs are more valuable to plant than a collection of Japanese Cherries and ornamental-leafed 

Maples. Urban gardeners are beginning to consider the influence they have on the environment, and this is 

influencing the way gardens are designed. For instance, the website of the Connecticut Department of 

Environmental Protection offers these gardening tips: Use Native Plants: Native vegetation is used in built-in 

green spaces to compete well with weeds and other pests. These plants are natural to the area and climate where 

you are. With a selection of plants that naturally grow together, are self-seeding, and spread widely with little 

upkeep, you may highlight plant diversity. Your yard's ecology will be strengthened, requiring less fertilizer and 

insect management. Additionally, native flora draws more birds, butterflies, and other animals [3], [4]. 

II. DISCUSSION 

In order to combat the catastrophe of biodiversity extinction and to benefit both people and wildlife in a changing 

climate, natural habitats are becoming more and more important in urban areas. But in these metropolitan 

settings, achieving a balance between human and natural demands is particularly difficult. In the past, 

maintaining biodiversity in cities has typically entailed zoning development to avoid sensitive habitats and 

species, as well as mapping green and blue infrastructure. However, ecological knowledge must be completely 

included into the design of our cities and urban environments in order to bring biodiversity advantages. 

Landscape ecologists and planners have made an effort to increase links between habitat patches through 

corridors and ecological stepping-stones in order to increase urban biodiversity. Land managers and planners 

therefore need new methods to measure ecological connectivity in addition to maps of species distribution to aid 

in urban design. 

One of the most helpful tools for managing and conserving wildlife are species distribution models, but only a 

few taxa have used these models in urban settings. Successful wildlife management, however, depends on the 

ability to transfer knowledge of species biology or of an environmental system to the individuals in charge of 

management and conservation decision-making. This is especially important in urban settings, where planners 

may not have a strong background in the ecology and protection of wildlife. Existing species distribution 

modelling techniques range from regression-based approaches to machine learning, maximum entropy and 

ecological niche factor analyses. However, if connectivity requirements are not taken into account, conservation 

planning that relies solely on resource selection and the characterization of habitat appropriateness is insufficient. 

In terms of structural connection, connectivity can be described as the spatial structure of habitats throughout the 

landscape and the physical characteristics that may help or hinder species movement. However, various 

individuals or species may react differently to these physical characteristics, therefore it is important to take into 

account how different species use different landscape aspects. The development of data-driven and evidence-
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based biodiversity-friendly infrastructure planning in urban areas has been cited as a benefit of ecological 

connectivity modelling, which has been used to analyses the structural and functional connectivity of urban 

landscapes. A common method for conservation planning is one of these resistance-surface-based connection 

modally. In order to estimate resistance, environmental variables are typically parameterized along a continuum 

of cost to movement, where low resistance indicates ease of movement and high resistance indicates restricted 

movement. Linkage zones can be delineated using least-cost modelling, more complex methods from graph 

theory, individual-based movement models, or electrical circuit theory when the resistance surface is specified 

typically as the inverse of habitat appropriateness.  

In order to help implementers, concentrate on conservation through ecological connectedness, the combination of 

species distribution and connectivity modelling can produce useful outputs. Although ecological models are 

useful tools for understanding and predicting population dynamics, as well as testing the effectiveness of 

management techniques, they have gotten so complex that managers scarcely have any use for them anymore. 

User-friendly tools that give urban planners a real-time assessment of the impact of planned infrastructures on 

local biodiversity present an opportunity to easily embed reliable evidence in the decision-making process, 

particularly in an urban context where changes in land use can occur quickly. The European Water Vole, 

Agricola amphibious, one of the most endangered mammals in the UK, has a special population in Scotland that 

lives in parks and other open areas in and around Glasgow. This population is remarkable since the majority of it 

is a grassland-dwelling ecotype that is thought to be uncommon in the UK. This urban region also has water voles 

that live in riparian and aquatic habitats, which are the more typical habitat types for this species in the UK.  

Many of the water vole-inhabited regions in the Glasgow area have been designated for urban renewal, and 

numerous sites will shortly be built. For the purpose of protecting core areas and identifying and/or developing 

new receptor sites for animal migration, in-depth knowledge of the habitat appropriateness for this species is 

necessary. This study's main goal was to create a model that landscape ecologists and planners could use to 

forecast the habitat suitability and ecological connectivity of a grassland water vole population in North East 

Glasgow and the Seven Lochs Wetland Park, Scotland's largest urban park, which is situated in the City of 

Glasgow and North Lanark shire. The main goals were to identify the biotic and abiotic environmental factors 

that affected the likelihood of the occurrence of water voles and their potential distribution, pinpoint potential 

connectivity between suitable areas assess the effect of planned future development on habitat suitability and 

potential distribution and develop an interactive and user-friendly tool to enable managers and planners to 

produce real-time predictions of the model out. The availability of this model will help with water vole 

management, balancing the species' legal protection, preserving green open space for locals, and developing 

housing and infrastructure for the socioeconomic development of this region [5], [6].  

The strategy used offers a framework for using similar techniques to manage other species and habitats in urban 

settings. The parks and gardens in towns and cities have a significant potential to increase biodiversity because 

urban dwellers now make up the majority of the population, and what the town gardener chooses to plant in a 

container or garden is a key determinant of local biodiversity. Swansea was chosen as the location for the 

Ecological Society meeting in 1964 for a reason a sizable region to the north, in the lower valley of the river Taw, 

was home to one of the largest tracts of industrial wasteland in all of Britain. Nearly all of the 300 acres of 

abandoned land was covered with waste-tips, which ranged in height from 3 to 30 meters. These were made of 

the slags left over after heavy metals were extracted from the ores. Ecologists, microbiologists, and conservators 

had been examining the area as part of a groundbreaking cross-discipline research initiative at the university with 

the goal of complete rehabilitation. These groundbreaking ecological studies have now been replicated in other 

similar industrial wastelands and used to produce a fresh, clean, and biologically productive environment in the 

Taw valley. In general, the following four strategies have received the most information and experience: 

1. Accepting the site's circumstances as-is after industry has left a wasteland behind and establishing low-

maintenance pioneer plants there. 

2. Altering barren or contaminated areas by reshaping the terrain and adding soil supplements before or 

after planting. 

3. Prior to moving the waste, consider how the land will be used in the future. Next, restore the site's 

fertility so that it can quickly resume being productive. 

4. Allowing former cropland and plantation forests to grow into sizable artificial wildings, while collecting 

data on the processes at play through surveillance and using the least amount of habitat management. 

The first three methods involve the movement of residential and industrial waste up the food chain. The planetary 

system currently has a sizable amount of all wastes. For use at all stages of their disposal, including locating 

locations, dealing with mining wastes, hazardous wastes, air pollution, water pollution, pesticides, waste heat, 
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radioactive wastes, dealing with the greenhouse impact, and dealing with ozone layer breakdowns, ecological 

expertise is necessary. In order to minimize negative impacts and to obtain an accurate and balanced picture of 

current threats and potential risks, sound scientific information is necessary. 

Field of Study 

The Seven Lochs Wetland Park (Scotland) and North East Glasgow were the two locations where this 

investigation was carried out. Residential areas (26.6%), farming (16.7%), green spaces (11.0%), forests (9.6%), 

and scrub (4.9%) make up the majority of land uses. A total of 55 km of A-roads (other significant non-motorway 

highways, usually two-lane dual carriageway) and 46 km of Motorway four-lane dual carriageway, with central 

barrier intersect the area [7], [8]. 

Data on Water Vole Presence 

Various organizations Glasgow Biological Records Centre, North Lanark shire Council, Scotland Transfer, 

Scottish Water, and Glasgow City Council provided us with an initial dataset of 1,726 GPS-tagged individual 

records of sightings and signs of water vole presence, such as burrows, nests, and latrines. The 2014 systematic 

survey, particular surveys of development-designated locations, and citizen science records all contributed to the 

creation of the dataset. To obtain their most current distribution, we limited this dataset to include only those 

observations made between 2013 and 2019. Water vole observation area polygons that lack exact GPS 

coordinates made up a portion of the records. In these instances, we produced pseudo-presence points at random 

inside the polygons. According to the estimated average density of water voles in the same area, the number of 

these points was proportional to the size of the polygons, with a density of 93 points/ha. The final dataset 

contained 799 records, of which 185 came from surveys of sites marked from development, 263 from surveys in 

other areas not directly affected by development, 65 from the Stewart et al. Systematic survey, and the remainder 

from the other sources previously mentioned. The dataset also included 182 sightings, 159 burrows, 10 latrines, 

and 448 pseudo-presence records. For this research, no animals have been caught or subjected to abuse. 

Fieldwork and ethical approval were not necessary. 

Environmental Indicators 

We evaluated variables related to land use, terrain, and soil as potential environmental predictors because they are 

known to have an impact on water voles in urban environments. In order to create raster surfaces of the distance 

from the nearest patch of important features like woodland, buildings, green spaces, and main roads, we first took 

into account a set of covariates related to land use, obtained from Open Street Map Data Contributors and 

Ordinance Survey Open Data. Additionally, we determined the proportions of each land-use category within a 

75-meter radius circle surrounding each place, which roughly corresponds to the average home range for both 

men and women. We computed slope and northwest using a digital elevation model with a spatial resolution of 

10 m.  This second variable runs from 1 totally south-exposed to +1 and was calculated as the cosine-

transformation of aspect. Using a number of generalized linear mixed effect models with binomial distribution, 

we developed a resource selection probability function (RSPF) in accordance with a usage versus availability 

design to assess the suitability of the habitat for the species. We employed a set of 10x random points (0) and 

water vole presence points as the response variables. We minimized the effect of observation-bias by generating 

random points with a different intensity according to the density of presence points.  

This was done because water vole presence points could be biased towards close proximity to certain features, 

such as close proximity to roads, which are more accessible than woodlands or open farmlands. We specifically 

developed a two-dimensional kernel density estimate based on the occurrence points using the decapitator 

package in R, and then used that surface as a probability density function to produce the coordinates of the 

pseudo-absences. We added the year as a random intercept to allow for variations in the baseline probability of 

presence that occur annually. Starting with a complete model that took into account all the variables, we added 

effects for both linear and quadratic functions for continuous variables. To compare the effect sizes of the model 

coefficients, we standardized all the variables by removing the mean and dividing the result by the standard 

deviation. Based on Akanke’s information criterion (AIC), we utilised a backward stepwise technique to choose 

the habitat variables that would be included in the final model. In order to validate the chosen model, we divided 

the entire dataset into a training subset (75%) and a test subset.  

By calculating Tour’s R2, which has an upper boundary of 1.0 and can be interpreted similarly to R2 values from 

linear regression, and area under the curve (AUC) receiver operating characteristics (ROC), models were 

developed using the training subset and validated on the test subset. The entire research area was then covered by 

a grid with a 5 m resolution. We generated the same environmental factors that were kept in the best model for 
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each centroid of the grid and applied them to forecast the habitat suitability for water voles. By taking into 

account all the continuous areas with a habitat suitability value greater than 0.50, we were able to define the 

potential distribution of water voles. We also identified the core areas by raising this criterion to 0.75 and 0.90. 

Based on circuit theory, we developed a model of landscape connectivity by computing pairwise resistance 

values across areas of potential distribution and specifying all feasible paths.  

The inverse of the habitat suitability map was used to create the resistance map for this investigation. We updated 

the environmental variables in accordance with the proposed changes in the land use, particularly in terms of new 

buildings, residential areas, and industrial areas and consequent changes in the other land-use categories, in order 

to assess how future development plans would affect habitat suitability and potential distribution. We re-

calculated the distances between the grid's centroids and the environmental variables using the updated land-use 

data, and we also generated new maps of habitat suitability and connectivity. The discrepancies between the 

future scenario under the proposed development and the current land-use scenario were then computed to show 

changes in habitat appropriateness and connectivity as well as the loss of regions with potential for distribution, 

including core areas. The software QGIS was used to perform preliminary environmental layer editing.  

Web-Based Programme 

We developed an interactive mapping tool using the R packages leaflet and shiny to demonstrate how our model 

can be used to examine habitat suitability and connectivity under various development scenarios. The tool is an 

intuitive graphical user interface (GUI) that allows users to upload fresh shape files of proposed residential, 

commercial, and green space areas in order to update the model results. The Boyd Orr Centre for Population and 

Ecosystem Health is now hosting an online server for the tool, which creates predictions based on the model 

described here and real-time updates with the uploaded shape files from the user. This uses an interactive 

mapping tool to return the results anticipated habitat suitability, prospective distribution, and core habitat regions, 

allowing download of the updated maps in the form of raster and shape files. 

Results 

Models of connection and habitat appropriateness the final model chosen has an R2 value of 0.34 and an AUC 

value of 0.81, suggesting good accuracy. The fraction of built-up areas in the 75 m buffer around the locations 

had the biggest impact on habitat suitability, demonstrating that when the proportion of built-up areas is >0.5, 

habitat suitability for water voles rapidly declines to zero. It's interesting to note that, despite having a smaller 

effect magnitude, the distance from the next structure had a negative influence. This shows that even if places 

with a higher concentration of buildings have a negative effect on vole populations, when voles do exist, animals 

seem to be distributed in areas close to structures. 

Application 

Habitat building is a key strategy in applied ecology for preserving biodiversity, regenerating ecosystems, and 

encouraging sustainable resource management. Several important uses of habitat creation in applied ecology are 

listed below: 

1. Habitat development is essential to the preservation of threatened or endangered species. Scientists and 

conservationists can create or restore suitable habitats to give target species the circumstances they need 

to survive and reproduce. This could entail building habitat in protected places, such as constructing bird 

nesting boxes or frog breeding ponds. 

2. Habitat creation is frequently used in programmes aimed at restoring ecosystems. Restoration of 

ecosystems that have been damaged or destroyed by human activity is known as ecological restoration. 

Practices for habitat development, such as returning native vegetation, establishing wetlands, or building 

man-made structures, aid in the restoration of biological processes, increase biodiversity, and boost 

ecosystem performance. 

3. Habitat building can help with landscape connectivity, which is important for species migration and 

dissemination across fragmented habitats. Applied ecologists can promote long-term population survival 

by establishing corridors of suitable habitat, such as by planting hedgerows or restoring riparian zones. 

This will promote gene flow, lessen genetic isolation, and support the migration of species. 

4. Habitat improvement is becoming more widely acknowledged as a crucial element of sustainable 

agriculture. Applied ecologists can increase biodiversity, provide habitat and food resources for 

beneficial insects, and promote natural pest control by incorporating habitat features into agricultural 

landscapes, such as hedgerows, cover crops, or flowering strips. This reduces the need for chemical 

inputs and increases the effectiveness of natural pest control. 
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5. Creating habitats in urban areas is crucial for preserving biodiversity and improving the standard of 

living for locals. Applied ecologists can create green areas, such as parks, gardens, or rooftop habitats, to 

improve urban microclimates, lessen the urban heat island effect, and encourage ecological education and 

involvement among urban residents [9], [10]. 

6. Habitat development may aid in the development of solutions for adapting to climate change. Some 

species may need to modify their habitation ranges in response to climate change or adjust to new 

circumstances. By constructing or restoring habitats, applied ecologists can provide the right setting for 

species to adapt to and survive in climatically changing environments. This may entail developing 

climate-resilient habitats, such as coastal wetlands that serve as buffers against sea-level rise and storm 

surges, or creating habitat corridors that allow animals to travel through them. 

7. These applications demonstrate the usefulness and significance of habitat creation in applied ecology. By 

utilizing these techniques, applied ecologists may advance biodiversity, tackle current environmental 

issues, and contribute to the protection and sustainable management of ecosystems. 

 

III. CONCLUSION 

The British Ecological Society's decision to focus on Ecology and the Industrial Society Ecologists started to 

realize in the 1960s how much they could do to address the unique environmental issues brought on by urban and 

industrial life. Academics were hesitantly emerging from their ivory towers into the outside world. Ecologists 

came of age during a decade when it was abundantly obvious that the UK had exited the industrial revolution 

phase of its economic development. Due to unintended consequences of using land and water for mass 

production, such as the disposal of industrial and municipal garbage, land degradation on a size and severity that 

was previously unseen has become evident. Large-scale issues with pollution, derisiveness, flooding, loss of 

species, and unsightliness were caused by these impacts. 
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