
Investigating the Relationship Between Ecosystem Service Delivery 
and Agricultural Landscape Resilience. 

Introduction 

In our relentless pursuit of affordable and effective food production, we have 
inadvertently disregarded the signiçcance of other essential non-food support and natural 
assets, also known as organic capital, that are necessary to sustain them. 

However Agricultural landscapes are incredibly signiçcant ecosystems on our planet, 
covering a subs tantial portion of the ice-free land area and a signiçcant percentage of 
potentially productive land (Ramankutty et al., 2008). This investigative research paper aims 
to explore the coexistence of Ecosystem Service Delivery and Agricultural Landscape 
Resilience. 

The current state of Earth is heavily shaped by human activities, with our signiçcant impact 
on the biosphere leading to the emergence of various new social-ecological phenomena 
(Ellis, 2011). Despite the rapid changes occurring in the planetàs ecosystems, it is crucial to 
recognise that human wellbeing is fundamentally reliant on the environmental sustaining 
mechanisms provided by these natural settings (Vitousek et al., 1986).  

In addition, it is worth noting that despite the growing body of evidence highlighting our 
reliance on natural capital, the crucial ecosystem services that provide us with life support 
are often overlooked and or undervalued (Daily, 1997; Folke, 1991; Rockstrom et al., 1999). 

likewise, it should be noteworthy that regardless of the growing body of evidence highlighting 
our reliance on natural capital, the crucial ecosystem services that it provides are often 
overlooked or undervalued (Daily, 1997; Folke, 1991; Rockstrom et al., 1999). Agricultural 
areas serve as a clear example of this phenomenon, providing signiçcant advantages to 
society. 
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1. Ecological indicators for A resilient landscape. 
1.1 âMeasures of the e¯ects of agricultural practices on ecosystem services 

by Virginia H. Dalea, ⁎, Stephen Polaskybó. 

Abstract: There are numerous advantages to consider, encompassing not only the cultivation 
of food but also a range of non-food beneçts to the environment. In addition, there are 
multiple beneçts to consider, including erosion and éood control, the establishment of 
habitats for pollinators, carbon capture and storage, the enhancement of scenic views, and a 
profound connection to the natural environment experienced by many individuals (Malinga 
et al., 2018).  Yet, there is ample opportunity for analysis and a possibility of ambiguity when 
it comes to comprehending landscape resilience and the services o¯ered by ecosystems. 
However, there remains a few essentials to consider. 

1.2 Attributes possessed by an indicator: Resilience through the selection of indicators is 
shaped by the trade-o¯s among dī erent attributes, expenses, and practicality (Dale and 
Beyeler, 2001). Given the complex nature of ecological systems, it is essential to consider 
multiple indicators to capture the important attributes of interest (Bockstaller et al., 1997; 
Dale et al., 2004). However, the analysis of interrelated ecosystem-related products and 
principles poses several empirical and theoretical challenges (Turner et al., 2003) Ecological 
indicators serve multiple purposes, such as evaluating the state of the environment, tracking 
changes over time, detecting early signs of ecological shifts, and identifying the root causes 
of environmental issues (Cairns et al., 1993). 

What can an indicator do: The physical makeup of an environment is shaped by a multitude 
of factors, including the placement of dī erent components, the shape and size of patches, 
the level of fragmentation and connectivity, in addition to the state of the substrates and soil, 
the permeability of the canopy, and the characteristics of gaps. In addition, the distribution, 
bandwidth, and morphological ones such éuctuations of species and populations also 
contribute to shaping the whole structure. (Noon et al., 1999)  

But the idea of A function indicator encompasses dī erent aspects of ecological structures, 
covering the ongoing existence of patches and cycling of nutrients to erosion and disruption 
regimes at the geographic or region level. When examining the ecosystem and community 
level, various factors come into play such as productivity, break down, trophic interactions, 
and succession. Lastly, it covers aspects related to population and species, including 
demographics physiological research, life expectancy patterns, and adaptation. (Noon et al., 
1999) 

1.4 âChallenges in the development and use of ecological indicators Virginia 
H. Dale a,∗, Suzanne C. Beyeler b,1ó 

Yet, an ecological indicator can only go so far as to make the landscape so Resistant the 
challenges implementing.   
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Indicator challenges and the need for solutions:  Keeping track of programmes frequently rely 
on a limited set of variables and, as a result, overlook the intricate nature of the natural 
environment. Selection of ecological indicators can be complicated in management 
programmes with unclear targets and goals for the future.  Many oversight and evaluation 
programmes su¯er from a lack of scientiçc rigour due to their inability to utilise a well-
deçned procedure to recognise environmental indications. (Landres et al., 1998) 

2 The trade-o¯s.  

2.1 âEcosystem services and agriculture: trade-o¯s and synergies 
Alison G. Poweró. 

 

Abstract According to the paper By Alison G. Power (2010) based on distinct management 
techniques, agriculture can also lead to various negative impacts, such as the destruction of 
wildlife habitats, the pollution of waterways through nutrient runo¯ and sedimentation, the 
release of greenhouse gases, and the harm caused to humans and species that are not 
targeted by pesticides. It is important to assess the potential trade-o¯s between providing 
amenities and other ecosystem-based services and disservices, considering factors such as 
geographic scale, spatial scale, and reversibility. However, there remains more essential ideas 
to consider. 

2.2 Valid trade-o¯s: There is a common misconception that productivity and biodiversity 
conservation are at odds with cultural services. Another misconception is productivity and 
preservation of biodiversity are at odds with cultural services. A common belief that cultural 
amenities and biodiversity conservation are at odds with production. 

Numerous studies have extensively investigated the potential choices associated with 
ensuring the availability of multiple ecological services in cropping systems (Power, A.G., 
2010). Usually, ecosystem services are linked together, and the connections between them 
tend to be complicated and nonlinear. 

An exemplar study carried out by Badgley et al. (2007) emphasised the e· cacy of these 
methods in producing positive outcomes. An exploration of these procedures in 
agroecosystems with limited resources in 57 developing nations resulted in a signiçcant 
increase in compared yield that was greater than 79 per cent (Pretty et al. 2006). This can be 
accomplished by putting conservation tillage, crop diversity, legume growth, and biological 
management into practice. putting conservation tillage, crop diversity, legume intensiçcation, 
and biological control into practice is a gap least practised.  

Still, the e¯ectiveness for environmentally friendly intensiçcation depends on a thorough 
examination of ecosystem functions, rather than solely relying on the addition of fossil fuels 
(Baulcombe et al. 2009). Could include conservation agriculture, diversiçcation of crops, 
legumes increase, and biological control? 
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3 Green agriculture performance  

3.1 âGreen Agriculture: foundations for biodiverse, resilient and productive 
agricultural systems Parviz Koohafkan, Miguel A. Altieri & Eric Holt 
Gimenezó 

Abstract: What factors need to be considered? Does commerce primarily a¯ect local communities? 
Do these investigations focus solely on on-farm locations, or do they also encompass more remote 
areas? What is the rate whereby the trade-o¯ occurs? Is it possible to reverse the impacts and, if 
therefore, how quickly can it be done? These are the questions to ask still to be resilient. 

 

There is a consensus among agricultural developers regarding the importance of creating a 
farming sector that considers the limitations of nearby and local natural assets, as well as 
their ability to supply ecological amenities (Pretty et al. 2011). 

 

Figure 1 A comparative analysis of two Agro silvopastoral frameworks Radar chart. Reference: Lopez-Ridaura 
et al. (2002). 
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Although there are many measures of long-term viability only a small number of them 
e¯ectively measure and track threshold occurrences. Limits are characterised by abrupt 
shifts in the behaviour of human-managed systems. An example of this is the occurrence of 
crop illness sickness in extensive areas due to human interventions, such as the cultivation of 
large-scale monocultures with limited genetic diversity (Carpenter et al. 2001). 

A methodology that speciçes threshold levels for chosen indicators has been laid out by 
Gomez et al. (1996). The investigators utilised threshold values to determine the starting 
point for sustainability trends. They considered various indicators such as yields, proçt, and 
stability (frequency of disaster) to gauge farmer satisfaction. Additionally, indicators like soil 
depth, ability to hold water, nutritional equilibrium, vegetative matter content, vegetation 
cover, and ecological variety were used to assess conserving resources. Based on the 
çndings of these researchers, it is considered that an indicator is deemed to be at a 
sustainable level if it surpasses a speciçed trigger or threshold reached level. These limits are 
provisionally established, taking into account the prevailing local conditions. 

4 âResilience in a concentrated and consolidated food system Mary 
K. Hendrickson.ó 

4.1 The need for better organisation forms: The prevailing Agri-food structure has 
experienced a decline in organisational diversity and scale due to its emphasis on e· ciency, 
specialisation, and standardisation. The exclusion of small and under-resourced agricultural 
enterprises and companies from national alongside international supply networks in the 
agrifood system is primarily due to their inability to meet the required scale for participation. 
Minor players in the industry tend to be more agile when it comes to adapting to rapid 
changes, while larger and more intricate entities often struggle with slower response pattern 
(Howard 2009b). 

 

Methodology. 
What you aim to accomplish: To achieve an adaptive agriculture and maintain a balance 
developing ecologically resilient systems that can e¯ectively absorb global changes is crucial 
for preserving the key processes and functions of ecological systems. This is essential to 
ensure sustainable farming practices for future generations. 

Why you want to do it: Developing environmentally adaptive structures that can e¯ectively 
absorb global changes is imperative for preserving the fundamental processes and functions 
that comprise ecological systems. This is essential to ensure sustainable farming practices for 
future generations. 
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For example, ensuring the long-term provision of various ecosystem services and the 
valuable ecological and social capital they rely on requires agricultural resilience. Therefore, 
for a sustainable agriculture to endure and continue providing essential services, it must be 
resilient and capable of adapting to the ever-changing global landscape.  

Results I would have based on accuracy basis: Radar, pie chart and a scatter graph. 

 

The Result data processes  
would go in the form of A 
Radar ,scatter graph of best 
çt an pie chart. 

How are you going to do it: 

1. Guarantee the frameworkàs 
stability and resilience by 
implementing strategies like 
intercropping, biodiverse 
çeld margins, and preserving native habitats. This will 

promote diversity and heterogeneity in the landscape, reducing the systemàs vulnerability.  
 

2. Maintain links between scenery and individuals, such as through species activity and 
agricultural trade, to maintain a balance between connectedness.   
and modularity at multiple scales 
 

3. E¯ectively handle variables that change gradually and feedback loops, such as the 
connection between increased agricultural output and the demand for more 
intensiçcation, as they play a crucial role in understanding how applications react to 
disruptions. 
 

4. Encourage a comprehension of social-ecological systems like farms, and communities of 
farmers, this understanding will impact the range of possible actions and decisions taken 
into account. 
 

5. Promote an education and testing approach driven by farmers, as complex systems are 
constantly evolving and necessitate ongoing learning for e¯ective adaptive leadership. 

 

6. Encourage the involvement of all stakeholders, including farmers, in multiscale 
administration to ensure a wide range of perspectives can shape decisions. This will 
enhance our comprehension of the system and increase the credibility of making 
decisions and éexible governance 
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Evaluation 

It is becoming more and more clear that agricultural environments are vital for supplying 
humans with food, forage, bioenergy, pharmaceuticals, and ultimately contributing greatly to 
human wellbeing. These structures rely on the services provided by ecosystems in nature, 
including pollination, natural pest control, soil preservation, nutrient recycling, and 
hydrological processes. There is a need to focus on enhancing the resilience of agriculture 
landscapes. 

This can be accomplished by the creation of agricultural systems that possess the capacity to 
provide an extensive spectrum of ecosystem services. These services encompass the control 
of both soil and water quality, the retention of carbon, and the promotion of biodiversity. 
However, management methods used in agriculture can result in a range of negative 
consequences. These include the loss of wildlife habitat, the release of nutrients into water 
sources, the degradation of waterways, the production and release of emissions of 
greenhouse gases, and the potential harm to both human beings and non-target organisms 
due to pesticide use. 
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