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ABSTRACT: Despite the fact that habitat loss is a major danger to biodiversity throughout the world, a heated 

dispute has erupted about the significance of habitat fragmentation ‘per se' (i.e., changed spatial arrangement 

of habitat for a given degree of habitat loss). According to a review of landscape-scale studies, biodiversity 

responses to habitat fragmentation are more frequently positive than negative, and the common belief in 

negative fragmentation impacts is a "zombie concept," according to the study. We demonstrate that 

Reconciling the scientific divide and better informing conservation would require research that goes beyond 

statistical and correlational methods. This involves making better use of data and conceptual models to 

distinguish between direct and indirect effects of habitat loss and changed spatial layout, as well as more clearly 

distinguishing the processes behind such changes. Incorporating these problems will result in a better 

mechanistic knowledge and predictive capacity for addressing habitat loss and fragmentation conservation 

challenges. 
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1. INTRODUCTION 

Biodiversity is being impacted by land-use change all across the world. There is little doubt 

that the area and condition of native vegetation has decreased dramatically in recent decades, 

to the point that most species now live in fragmented pockets of degraded habitat, vulnerable 

to increasing human threats. Multiple causative drivers of biodiversity loss act in diverse and 

frequently synergistic ways, as conservation danger evaluations in fragmented environments 

consistently highlight. Figure 1 shows the Biodiversity Conservation[1]. 

 

Figure 1: The above figure shows the Biodiversity Conservation [epa]. 
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It is surprising, then, that claims have been made that habitat loss, rather than the configuration 

of remaining habitat, is sufficient to explain the effects of land clearing on biodiversity loss, 

despite the fact that the effects of habitat fragmentation are frequently referred to as “weak” or 

“absent”.  The idea is that the impacts of habitat loss are overwhelming, and that the complexity 

of effects caused by habitat fragmentation, such as decreasing patch areas, reduced 

connectivity, or increased edge effects, is not required to explain patterns of biodiversity 

change in most landscapes. These assertions have had a significant influence on attempts to 

better understand the consequences of habitat loss and fragmentation. A vast amount of data, 

on the other hand, contradicts assertions that habitat fragmentation has little or no impact. Not 

only has it been shown that the pattern and process of habitat fragmentation have significant 

and long-term impacts on biodiversity, but it has also been demonstrated that the spatial 

arrangement of habitat loss influences how habitat loss effects extend into remaining 

habitat[2]–[6]. 

The belief that habitat fragmentation is unimportant stems from statistical models that try to 

separate the ‘independent' impacts of habitat loss from habitat fragmentation, which tend to 

indicate larger consequences of habitat loss. If the processes of habitat loss and fragmentation 

were theoretically and empirically independent, and the resultant geographical patterns of 

habitat quantity and configuration could be regarded as statistically independent, these models 

would be viable. Others, on the other hand, have suggested that since habitat loss and 

fragmentation are often connected, statistical independence of the resultant patterns should be 

explicitly verified rather than assumed. In reality, landscapes in most parts of the globe have a 

high degree of habitat quantity and configuration collinearity. Because of these real-world 

patterns, statistical models should explicitly incorporate the causal basis of this collinearity, 

most logically by partitioning the direct vs indirect mechanisms by which habitat loss 

influences ecological responses via the mediating effects of altered habitat configuration[7], 

[8]. 

Despite apparent differences in philosophical and analytical perspectives, it is important to note 

that both perspectives share a fundamental motivation for discriminating the effects of habitat 

amount and configuration: to allow more targeted and cost-effective use of limited 

conservation resources on the factor(s) most important for biodiversity loss. After all, 

conservation methods that concentrate on mitigating habitat loss versus improvements in 

habitat configuration may have different levels of efficacy. As a result, the issue of loss versus 

fragmentation has been a significant focus of study in landscape ecology and conservation[9]–

[11]. 

However, in a review of research that try to isolate the impacts of habitat fragmentation ‘per 

se' from habitat loss, has presented a novel assertion. The overwhelming evidence supports the 

mainly beneficial impacts of habitat fragmentation ‘per se' on biodiversity, and that the 

detrimental impact of habitat fragmentation on biodiversity is a “zombie idea” - a notion that 

has been repeatedly disproved yet nevertheless persists. Edge effects are often negative, habitat 

fragmentation decreases connectivity, habitat specialists have greater negative reactions to 

habitat fragmentation than generalists do, and negative impacts of habitat fragmentation are 

larger in the tropics and at low levels of habitat quantity.  

If true, these claims would be noteworthy for two reasons: 

• To begin with, they contradict conventional empirical and theoretical studies on many 

components of habitat configuration impacts, implying that the ecological study 
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community has been buried in consensus and oblivious to the beneficial benefits of 

habitat fragmentation. Second, they have far-reaching consequences for the global 

management of fragmented ecosystems. 

• Given the significance of these problems, the results and conclusions reached were 

erroneous. Second, we examine the roots of the opposing views, demonstrating that 

there is sufficient empirical data and theory to support the notion of unacknowledged 

detrimental consequences of habitat fragmentation. Finally, we explain why these 

findings should not be extended to landscape conservation in fragmented areas. To 

assist improve the conceptual understanding and practical significance of habitat 

fragmentation impacts; we end by identifying areas of agreement. 

 

1.1 A review of fragmentation effects and findings: 

Several studies and meta-analyses published over the last two decades have indicated that 

various geographical components of habitat fragmentation, such as habitat edge or isolation, 

have unfavourable or varied impacts on ecological responses. However, in several of these 

studies, no effort has been made to distinguish between the respective impacts of altered spatial 

layout and habitat loss. 

By performing a "complete search for research showing statistically significant responses to 

habitat fragmentation," they were able to fill an essential gap by meeting nine of the criteria for 

inclusion. The use of only landscape-scale research (where the investigator specified the 

landscape location and size) was a notable criterion, with patch-scale studies being disregarded. 

Habitat fragmentation and loss were separated in one of three ways: through experimental 

landscape manipulations, statistical analysis aimed at partialling out variation due to habitat 

amount, (where variation in species richness between Single Large or Several Small patches is 

compared using species accumulation). Nonlinear effects (e.g., hump-shaped relationships) 

and other complex effects (e.g., changes in community composition, scale-dependent impacts) 

were excluded, as were nonlinear effects (e.g., hump-shaped connections). Rather of utilizing 

a formal meta-analysis, inference was drawn from what the authors of the original research 

declared to be ‘significant,' and all conclusions were based on answers rather than study 

summaries (i.e., the response variable in an individual study was the independent sampling 

unit). The main text was disregarded, and only the tables and figures were used to calculate the 

results. 

The major fragmentation effects utilized in the study were positive. Positive impacts relate to 

circumstances in which response variables (such as abundance, richness, and movement 

success) increase when habitat fragmentation metrics (such as number of patches, mean patch 

size, edge density, and so on) rise. 

The main data used by biologists to investigate what are known as "biodiversity patterns" were 

observations of the presence and absence of species across time and place, coupled with 

geographical information about climate, soil, geology, and other characteristics of the areas 

where they are located. This emphasis on main occurrence data dates back to the first classic 

naturalists and has continued until the current day. This foundation, of course, requires the 

cooperation of the completely systematic enterprise—description and comprehension of 

species diversity patterns and distributions would be impossible without good taxonomic 

knowledge. Advances in information technology (e.g., large-capacity electronic storage media, 

the Internet, the World Wide Web, distributional database technology) and in the policies of 
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primary data source owners (e.g., large-scale data digitization, creation of public-access 

databases) have ushered in a revolution in the way biodiversity information is created, 

maintained, and disseminated over the last ten years. Furthermore, the quantity, variety, and 

precision of spatially explicit electronic data that may be utilized to characterize surroundings 

(e.g., RS data accessible through the Internet) is rapidly increasing. From 1972 to 1982, about 

4 Terabytes of data were stored for the first Landsat family series (MSS 1). Landsat (TM 4 and 

5) collected about 140 Terabytes of data over the following 20 years. The RS data enterprise's 

growth rates are most likely exponential or more than exponential, but they are difficult to 

quantify because to the overlap in sensor availability. In any event, because of its unique 

capacity to describe the Earth's surface from various viewpoints, resolutions, and spectral 

dimensions, RS data are increasingly important for conservation research and other uses.  

This enables for the discovery of correlations for inferences and classifications, among other 

things. Primary biodiversity data, primarily in the form of specimen information, is 

increasingly becoming more widely available at a faster pace. An increasing number of 

museums and herbaria is computerizing data connected with natural history specimens. In 

many instances, high-resolution pictures tied to tabular data are also produced, giving 

additional dimensions of access to specimens. These datasets are often made accessible via the 

Internet. The New York Botanical Garden, the University of California at Berkeley's Museum 

of Vertebrate Zoology, the Missouri Botanical Gardens, and Costa Rica's Institution Nacional 

de Biodiversity are all excellent examples, but Two types of satellite data linked to the 

environment are expanding. Each line shows the span of activity of the several pictures 

horizontally. The vertical number indicates the size (in Megabytes) of the information emitted 

to receptors during the sensor's lifetime. At the start of 2003, the total value was 256 Terabytes. 

The MSS and TM pictures are from the Landsat satellite family, while the AVHRR is from the 

NOAA climatologic satellites. The list is rapidly expanding. In addition, information stored in 

collaboratively developed specimen databases is accessible via various centralized databases. 

For example, Fish base has information on hundreds of thousands of specimens. This first 

commitment to sharing data and giving open access to data is a significant step forward in the 

field of biodiversity knowledge. 

More significantly, many dispersed biodiversity information networks have offered a new type 

of biodiversity information access since 1998. These services offer access to dispersed 

databases, which implies that the data is kept in the institutions that hold the voucher 

specimens, preserving the link between primary documentation (specimens) and the 

information product (the database). Despite this, the contents of these scattered databases are 

practically shared via specialized Internet access engines. The Species Analyst and REMIB 

currently link hundreds of collections' databases and provide data for millions of specimens. A 

next-generation integrating technology that has now been fully implemented for the first time 

in the MaNIS project and will become the standard protocol of the collections associated with 

the GBIF will now allow even better access. 

These accomplishments reflect not only the solution to difficult technical problems (such as 

allowing simultaneous access to independent databases in various formats, database managers, 

and operating systems), but also the willingness of institutions and data custodians to allow 

free and open access to databases under their control (see Graves (2000) for some caveats). 

As a result, the universe of information accessible for addressing issues about biodiversity and 

ecological landscapes is rapidly changing, and the options for studying spatial patterns of 
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biological variety, for both fundamental and practical purposes, are rapidly altering. In contrast 

to previous decades, access to information is becoming less and less of a problem, while 

analytical and computing capabilities are growing more important. 

These new applications are part of a growing area known as business intelligence (BI). Because 

the term "bioinformatics" is increasingly used to describe applications in genomics and 

proteomics, a new name to characterize applications at the organismic level may be required. 

The use of information technology to the administration, algorithmic exploration, analysis, and 

interpretation of primary data about life, especially at the species level of organization, is 

referred to as biodiversity informatics. A number of unique characteristics distinguish 

Biodiversity Informatics studies and implementations. 

Within the broader topic of business intelligence, the combination of the components 

mentioned above is one developing field. Essentially, this combination allows for the 

estimation of a species' basic ecological niches by detecting non-random correlations between 

known occurrences and ecological landscapes. The geographical distributions of species may 

be calculated using additional assumptions about the relative importance of biotic interactions 

and historical influences on species dispersion and dispersal. In this manner, issues about 

species distributions, patterns of species richness (intersections of distributions), coexistence 

of taxa, hotspot locations, site complementarity in terms of species representation, and so on 

may be formalized, quantified, and data-intensively addressed. The discipline of biodiversity 

informatics is defined by the use of formal, algorithmic investigation of vast quantities of 

primary biodiversity data, and the emphasis on niches and distributions may be defined as a 

subset within the broader subject. 

1.2 Biodiversity Informatics Applications to Biogeographical Questions: 

Some of the applications of this new combination of data and methodologies are centred on 

basic science issues, such as the study of evolutionary processes, causes of range limitation, 

and species responses to changing environments. This was accomplished by using a genetic 

algorithm to look for areas on the map that are ‘similar' to those where the species has been 

recorded in terms of yearly precipitation, average temperature, elevation, and potential 

vegetation. The existence of a species is based on vast museum databases. The hypothesis was 

that related taxa would share niche characteristics, confirming theoretical niche conservatism 

predictions. Indeed, reciprocal predictions across related and unrelated pairings of species 

revealed this to a high degree of statistical significance. The fundamental ecological niches of 

1870 species of Mexican birds, mammals, and butterflies were estimated using Garp again in 

a climate change-related application, and the resulting niches were projected to future climates 

obtained from general circulation models. Following that, a number of studies were carried out 

on the anticipated changes in distribution regions under various scenarios of dispersion 

capacities. The findings emphasize the importance of mountain chains for conservation, since 

species turnover is lower in mountainous regions than in Mexico's flat plains. 

To provide an example of invasive species study, the cactus moth Cactoblastis cactorum has 

recently sparked widespread alarm as an intruder that may prove devastating to some cactus 

species, especially the Platyopuntia. We collected C. cactorum location data from Smithsonian 

Institution research collections and utilized it to estimate hemispheric niche dimensions in 

terms of climate factors. The geographical display of areas that are climatically comparable to 

those where the species has been seen (based on the climatic factors selected) gives a forecast 

of the species' probable distribution in North America. Then, utilizing 5099 observational data 
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from various herbaria, the geographical ranges of Platyopuntia cacti were determined by first 

modelling their niches using the Garp method (see Acknowledgements). The niches were then 

decreased using biogeographical reasoning under the supervision of the group's specialists. 

Individual distributional ranges for 60 Platyopuntia species on the North American continent 

were determined using these two methods.  

2. DISCUSSION 

Human activities and land use change are drastically changing the sizes and geographical 

ranges of species affects the functioning of biological communities throughout the globe, with 

far-reaching implications for human health well-being. However, our capacity to detect, 

monitor, and predict biodiversity change – which is critical to human survival – is limited 

addressing it - the options are still restricted. To enhance biodiversity monitoring, new systems 

are being created. This capability is achieved by extracting change metrics from a variety of in 

situ data (for example, field plots or species occurrence records) and observations of the Earth 

(EO; e.g. satellite or airborne imagery). However, there are few ecologically based frameworks 

for converting this data into useful measures of environmental impact. Changes in biodiversity 

in this paper, the author has shown how the ideas of pattern and scale may be used to ecology. 

 2.1 To construct such a structure discuss three main topics:  

the importance of scale in measuring and modelling biodiversity patterns using EO, scale-

dependent difficulties in connecting in situ and EO data, and scale-dependent challenges in 

integrating in situ and EO data. Pattern and scale ideas may be used to EO to enhance 

biodiversity mapping an actionable method for measuring, monitoring, and predicting emerges 

from this study the importance of establishing EO as the backbone of globalscale, science-

driven conservation is shown by the shift in biodiversity. According to a review of landscape-

scale research, biodiversity responses to habitat fragmentation are more often beneficial than 

negative, and the widespread belief in negative fragmentation effects is a "zombie notion," the 

report says. We show that bridging the scientific gap and effectively informing conservation 

would need research beyond statistical and correlational techniques. 

3. CONCLUSION 

The Internet's enormous repository of dispersed, raw biodiversity data will set the tone for how 

biodiversity trends are studied in the future. Numerous instances already show the vast 

potential of such data when analyzed and interpreted in the context of geospatial data as part 

of the emerging discipline of business intelligence. Nonetheless, the demands that these 

technological advancements will place on the shoulders of the taxonomic and systematics 

communities will be significant—in fact, without a strong and active taxonomic community, 

BI will never be more than a clever set of software tools with no substantial factual basis. 

The presence and passionate involvement of an active community of taxonomists are required 

for the detection of issues such as synonyms, misidentifications, dereferencing discrepancies, 

obsolete taxonomy, and so on. More importantly, these advancements are contingent on 

adequate support for the world's fundamental infrastructure of museums and herbaria— these 

institutions provide the world's key infrastructure of biodiversity knowledge, and they are 

becoming increasingly endangered because of cost-cutting bureaucrats. 

REFERENCES 

[1] J. Soberón and A. T. Peterson, “Biodiversity informatics: Managing and applying primary biodiversity data,” 

Philosophical Transactions of the Royal Society B: Biological Sciences. 2004, doi: 10.1098/rstb.2003.1439. 



  

 

 

ISSN: 0374-8588 

Volume 21 Issue 13, December 2019 

___________________________________________________________________________ 

1694 

[2] C. B. Anderson, “Biodiversity monitoring, earth observations and the ecology of scale,” Ecology Letters. 2018, doi: 

10.1111/ele.13106. 

[3] G. E. Garrard, N. S. G. Williams, L. Mata, J. Thomas, and S. A. Bekessy, “Biodiversity Sensitive Urban Design,” 

Conserv. Lett., 2018, doi: 10.1111/conl.12411. 

[4] R. J. Fletcher et al., “Is habitat fragmentation good for biodiversity?,” Biological Conservation. 2018, doi: 

10.1016/j.biocon.2018.07.022. 

[5] Q. Q. Wu, Z. S. Liang, J. J. Liu, M. J. Yu, and G. Hu, “Effects of habitat fragmentation on biodiversity in China,” 

Chinese Journal of Ecology. 2017, doi: 10.13292/j.1000-4890.201709.012. 

[6] P. A. Sandifer, A. E. Sutton-Grier, and B. P. Ward, “Exploring connections among nature, biodiversity, ecosystem 

services, and human health and well-being: Opportunities to enhance health and biodiversity conservation,” 

Ecosystem Services. 2015, doi: 10.1016/j.ecoser.2014.12.007. 

[7] H. Hillebrand et al., “Biodiversity change is uncoupled from species richness trends: Consequences for conservation 

and monitoring,” J. Appl. Ecol., 2018, doi: 10.1111/1365-2664.12959. 

[8] P. Vihervaara et al., “How Essential Biodiversity Variables and remote sensing can help national biodiversity 

monitoring,” Glob. Ecol. Conserv., 2017, doi: 10.1016/j.gecco.2017.01.007. 

[9] C. Bellard, C. Bertelsmeier, P. Leadley, W. Thuiller, and F. Courchamp, “Impacts of climate change on the future of 

biodiversity,” Ecology Letters. 2012, doi: 10.1111/j.1461-0248.2011.01736.x. 

[10] V. Proença et al., “Global biodiversity monitoring: From data sources to Essential Biodiversity Variables,” Biol. 

Conserv., 2017, doi: 10.1016/j.biocon.2016.07.014. 

[11] D. S. Schmeller et al., “A suite of essential biodiversity variables for detecting critical biodiversity change,” Biol. 

Rev., 2018, doi: 10.1111/brv.12332. 

 


