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Background Note on Agro-ecosystem Resilience: Identifying Common Indicators 
STAP/GEF Workshop 
July 2014  
 
The Scientific and Technical Advisory Panel (STAP) to the Global Environment Facility (GEF) 
is hosting a workshop, with support from GEF and the Secretariat of the United Nations 
Convention to Combat Desertification (UNCCD), to progress towards identifying indicators for 
assessing agro-ecosystem resilience.  At the workshop, proposed approaches to defining 
indicators of agro-ecosystem resilience will be reviewed and applied – with the aim to 
recommend indicators that may be suitable for reporting by the Conventions and for application 
by the GEF. The workshop will be held in Sydney, Australia, on 19-21 November 2014. The 
context and objectives are outlined below. 

Two background papers will be considered at the workshop: i) a document that will synthesize 
the scientific understanding of resilience in interacting social and ecological systems, propose an 
approach to identifying indicators to assess resilience of agro-ecosystems; ii) a review of remote 
sensing based approaches, such as Normalized Difference Vegetation Index (NDVI) and how 
they have been, and could be, used to assess trends in land condition, and monitor ecosystem 
dynamics.1 The background papers will be provided prior to the workshop as required reading, 
and are further described in section 4.  

This background note describes further the context and objectives of the workshop. 

1. Resilience of agro-ecosystems  

Resilience is commonly defined as: “the capacity of a system to continually change and adapt yet 
remain within critical thresholds”.2  In agro-ecosystems, resilience is based on integrated 
approaches that bring together social, ecological and economic dimensions over various spatial 
and temporal scales to address a complex adaptive system. In this regard, holistic frameworks 
and approaches that account for the multiple and complex interactions between humans and the 
environment (e.g. land degradation, loss of biodiversity, and climate change) are increasingly 
viewed as necessary. Contemporary thinking on sustainability (through a range of different 
conceptual approaches including ecosystem services, resilience and planetary boundaries), 
recognizes that social-ecological systems are complex and highly dynamic, and often under 
interacting pressures and undergoing rapid change (O’Connell, D. et al 2013)3.  

                                                           
1 A note will also be distributed before the meeting on options for operationalizing assessments and indicators within 
the reporting processes of the Rio Conventions. 
2 Stockholm Resilience Centre. 2011. What is Resilience? An introduction to socio-ecological research. Available 
at: www.stockholmresilience.su.se 
3 O’Connell, D., Braid, A., Raison, J., Hatfield – Dodds, S., Wiedmann, T., Cowie, A., Little boy, A., Clark, M. 
(2013). Navigating sustainability: measurement, evaluation and action. CSIRO, Australia. Available at 
https://www.csiro.au/measuring–sustainability 

http://www.stockholmresilience.su.se/
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There is growing emphasis on providing a solid scientific foundation to define the pre-requisite 
levels of ecosystem function to meet long-term social, or economic goals (O’Connell et al 2013).  
There are many different conceptual ‘lenses’ through which the evaluation of sustainability 
progress and outcomes may be viewed. The ecosystem services approach categorizes ecosystem 
functions as providing supporting, regulating, provisioning or cultural services, and provides a 
framework within which the relative contributions and outcomes in each of these categories can 
be evaluated.  

The basic concepts underpinning the resilience approach include: thresholds on a relatively small 
number of controlling variables that mark the boundary between current regime or an alternative 
one; a tendency to show recurring cycles of growth, conservatism, collapse and reorganization; 
multiple scales and cross-scale effects (also known as ‘panarchy’); adaptability within the current 
regime: and transformability to an alternative regime (e.g. Gunderson L., Holling, C.S., 2001; 
Walker B.H., and Salt D., 2006, 2012). Each of these terms is a defined, cohesive concept, 
within the resilience literature. 

There is some complementarity between the conceptual approaches to ecosystem services and 
resilience, but these require further exploration. There is also a desire in the global conversation 
for attaining ‘ecosystem resilience’ and this concept will be explored further in this workshop.  

2. Ecosystem resilience in the Conventions  

At the Rio+20 conference in June 2013, the United Nations Convention on Biological Diversity 
(UNCBD), the UNCCD, and the United Nations Framework Convention on Climate Change 
(UNFCCC) reinforced their mutual interests in building linkages between biodiversity 
conservation, sustainable land management, and climate change mitigation and adaptation.4  

Great strides have been made in strengthening collaborative approaches between the 
Conventions. This includes identifying interlinkages between their mandates, in order to ensure 
that countries have greater capacity to implement collaboratively the Conventions’ efforts on 
biodiversity, sustainable land management, and climate change. 

Through its focus on sustainable land management, as a measure to address desertification and 
land degradation, the UNCCD is well-placed to strengthen joint initiatives between the 
Conventions in this domain. Sustainable land management is fundamental to maintaining the 
resilience of biodiversity and ecosystem services that are critical to human well-being. These 
services include food security, and climate regulation – two important aspects of generating 
global environmental benefits and catalyzing sustainable development. Additionally, food 
security and climate change adaption are two focus areas of the proposed Sustainable 
Development Goals (SDGs) for which strengthened resilience of agro-ecosystems is identified as 

                                                           
4 Convention on Biological Diversity, United Nations Convention to Combat Desertification, United Nations 
Framework Convention on Climate Change. 2012. The Rio Conventions Action on Adaptation. 



3 
 

relevant. Thus, it serves the long term goals of the Conventions to embrace opportunities for 
collaboration to more efficiently advance common objectives in strengthening ecosystem 
resilience, particularly at country level, while contributing to the global sustainable development 
agenda.  

Links expressed between the Conventions with respect to resilience and sustainable land 
management include:    

• “By 2020 areas under agriculture, aquaculture and forestry are managed sustainably, 
ensuring conservation of biodiversity.” (UNCBD, Aichi Target 7) 
 

• “Committing to enhancing ecosystem resilience and the contribution of biodiversity to 
climate change mitigation and adaptation, including through the restoration of at least 15 
per cent of degraded ecosystems by 2020.” (UNCBD, Aichi Target 15) 
 

• “Sustainable land management and combating desertification/land degradation contribute 
to the conservation and sustainable use of biodiversity and the mitigation of climate 
change.” (UNCCD, Strategic Objective 3 of the 10-year strategic plan) 
 

• “The ultimate objective of this Convention and any related legal instruments that the 
Conference of the Parties may adopt is to achieve, in accordance with the relevant 
provisions of the Convention, stabilization of greenhouse gas concentrations in the 
atmosphere at a level that would prevent dangerous anthropogenic interference with the 
climate system. Such a level should be achieved within a time-frame sufficient to allow 
ecosystems to adapt naturally to climate change, to ensure that food production is not 
threatened and to enable economic development to proceed in a sustainable manner.” 
(UNFCCC, Article 2 of the Convention) 
 

• “Building resilience of socioeconomic and ecological systems, including through 
economic diversification and sustainable management of natural resources.” (UNFCCC, 
Cancun Adaptation Framework) 

The commitment to support ecosystem resilience is equally visible in the GEF. To address the 
potential detrimental consequences of global change on ecosystems, the GEF increasingly seeks 
to enhance the resilience of terrestrial and marine environments through cross-cutting projects. 
The land degradation focal area, seeks to promote sustainable, resilient agro-ecosystems through 
investment in sustainable land management to mitigate the risks of climate change  5 and sustain 
“the flows of ecosystem services that underpin agricultural and rangeland systems”6.  Through 
the integrated approach on “Sustainability and Resilience for Food Security in Sub-Saharan 

                                                           
5 GEF. GEF-6 Programming Directions. GEF/R.6/20/Rev.04. March 2014. Available at: www.thegef.org 
6 Ibid. 

http://www.thegef.org/
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Africa”, the GEF also will seek to invest in the long-term sustainability of ecosystems in order to 
assist developing African countries in achieving food security. The land degradation focal area 
recognizes that promoting resilient productive agro-ecosystems will generate global 
environmental benefits while contributing to livelihoods in areas affected by land degradation.  

Synchronizing efforts on indicators across the Conventions can increase consistency in 
monitoring common objectives, and outcomes. A common reporting process could advance the 
Conventions’ goals and objectives by uniformly presenting policy-makers with data and 
information to assist in decision-making on improving the environment, and livelihoods.  

3. Workshop objectives 
 
The workshop aims to enhance the UNCCD’s and the GEF’s efforts on ecosystem resilience and 
support collaboration between the Conventions on this topic of common interest. Specifically, 
the workshop aims to propose indicator(s) of agro-ecosystem resilience that complements the 
UNCCD’s progress indicators on land cover and productivity, and can be shared with the 
UNFCCC as a measure of land-based adaptation, and the UNCBD as a measure of ecosystem 
resilience.  

An indicator of ecosystem resilience can inform the UNCCD on the effects of change in land 
cover and land productivity on ecosystem services and livelihoods, and progress in managing 
this change. The linkages between the UNCCD, UNCBD and UNFCCC on sustainable land 
management and agro-ecosystem resilience are multiple, and the benefits can be numerous if 
efforts are combined at country level to address mutual objectives including the monitoring and 
reporting of ecosystem resilience. Furthermore, a measure of resilience is pertinent to the GEF 
land degradation focal area which promotes a landscape approach for ecosystem management, 
while sustaining the resilience of agro-ecosystems for improved human well-being.  

A background paper (see Section 4) will synthesize the scientific understanding of resilience in 
interacting social and ecological systems, with a particular focus on agro-ecosystems, and 
propose an approach for defining indicators to assess social-ecological resilience of farming 
systems. The proposed approach to defining indicators will be reviewed and applied at the 
workshop, to propose indicator(s) that may be suitable for reporting by the Conventions and for 
application by the GEF. 

Additionally, a small group of participants will be selected to discuss how the methodology for 
allocating resources in the GEF land degradation focal area could be strengthened, and what 
indicators are best suited to do this.   
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The workshop aims to:  

• Bring together diverse expertise in dealing with landscape sustainability and 
resilience. This will include a range of disciplines including agriculture, forestry, 
water management, soil science, remote sensing, resilience of socio-ecological 
systems, global environmental sustainability, and multi-disciplinary environmental 
sciences.  
 

• Apply the above scientific perspectives to consider the intersecting interests of the 
Conventions in assessing progress in enhancing agro-ecosystem resilience, to deliver 
global environmental benefits and support the sustainable development agenda.  

 
• Consider and agree a conceptual framework for assessing and identifying indicators 

of agro-ecosystem resilience.   
 
• Apply the agreed framework to consider what indicators of social ecological 

resilience are suitable for the monitoring and reporting needs of the UNCCD 10 Year 
Strategy, and that could further integrate with the UNFCCC’s and UNCBD’s efforts 
on ecosystem resilience  
 

• Consider what relationships can be established between UNCCD resilience indicators 
(national level), the GEF allocation of resources (national level), and monitoring of 
GEF-funded activities on land degradation (project level) – to develop indicator sets 
that work together to assess progress in combating land degradation.   

 
4. Background Papers  

Resilience paper: A background paper will synthesize the scientific understanding of resilience 
in interacting social and ecological systems, with a particular focus on agro-ecosystems, and 
propose an approach for defining indicators to assess social-ecological resilience of farming 
systems. In particular, the paper will focus on the following aspects: 

i) Analyze the current knowledge of assessment methods and potential resilience 
indicators relevant to agro-ecosystems. This effort will describe if, what, and 
how, indicators have been applied to measure resilience of agro-ecosystems, or 
farming systems (drawing from experiences from the developing and developed 
world). 

ii) Identify knowledge gaps. 
iii) Assess the challenges of developing and applying resilience measures at 

appropriate temporal and spatial scales, given resource and knowledge 
constraints. 
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iv) Propose an approach for selecting and defining indicators to assess social-
ecological resilience of farming systems. This will include: a) an internally 
consistent conceptual framework for applying resilience thinking; and, b) 
defining an approach to selecting and defining indicators that are applicable at 
different spatial scales – from the farm (or landscape) to regional and global 
level. Identifying indicators that can be applied across spatial scales will be 
important to the UNCCD and the GEF, given their work applies at all three 
levels. 

Participants in the workshop will play a critical role in finalizing this paper. Detailed input and 
critique will be sought at the workshop to provide peer review and target audience feedback on 
the proposed approach to identification of indicators. The feedback received, and further ideas 
developed, will be incorporated into the final report and recommendations. 

Vegetation index paper: The resilience paper will be complemented by a review of remote 
sensing based vegetation indices, such as NDVI, which will present an analysis of using various 
vegetation indices for national-level assessment of land degradation. The paper will assess the 
appropriateness of using such vegetation indices for monitoring ecosystem dynamics, and assess 
its complementarities with indicators of agro-ecosystem resilience that can be shared among the 
Conventions. The analysis of vegetation indices is of interest to the GEF as it considers revising 
its method to allocate resources for the land degradation focal area. The current method is based 
on three variables, including an NDVI based index as a proxy indicator for land area affected by 
degradation. The paper will focus on various elements, including the following: 

i)  Appropriateness of using vegetation indices for monitoring ecosystem dynamics.  
ii) Consider the applicability of NDVI and other remotely-sensed metrics for 

monitoring terrestrial ecosystem resilience. This will include:  
 
a. analyze the applicability of using remotely-sensed data to assess the resilience 

of natural and agricultural ecosystems.  
b. assess the strengths and weaknesses of using remotely-sensed methods for 

monitoring ecosystem resilience.  
c. if appropriate, recommend a method for estimating and monitoring ecosystem 

resilience based on remotely-sensed methods. 

The draft papers will be provided as essential reading in preparation for the workshop, and will 
be amended according to feedback received at the workshop.  
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5.  Workshop outputs 

The workshop outputs will include: 

Two technical papers – the final versions of the background papers described in Section 4 that 
aim to: i) define approaches for indicator(s) selection on agro-ecosystem resilience that are 
suitable to the Conventions and the GEF; and, ii) present an analysis of remote sensing based 
approaches to assess its complementarities with an indicator of agro-ecosystem resilience, and 
appropriateness for assessing land degradation at the national level. 

A workshop outcome report documenting agreed conceptual frameworks for assessing and 
identifying indicators on agro-ecosystem resilience, and results of the application of the proposed 
framework – proposing indicator(s) that may be suitable for reporting by the Conventions and for 
application by the GEF. The STAP will coordinate closely the development of the workshop 
report with the GEF and UNCCD. 

6. Invited participants  

Approximately 30 scientists/experts will be invited to participate; they will have thorough 
knowledge on resilience theory, ecosystem sustainability, conceptual frameworks/models on 
agro-ecosystem resilience indicators, soil science, and extensive knowledge of the role of 
resilience of terrestrial ecosystems in global environmental outcomes, and sustaining livelihoods. 
Prior knowledge of the GEF is not a pre-requisite, as this will be explained by participants from 
the GEF Secretariat and GEF-STAP, and it will be the responsibility of STAP and GEF to ensure 
the relevance of the outputs to the refinement of the resource allocation methodology.  Similarly, 
the UNCCD context will be explained by the UNCCD representatives, who will jointly lead the 
meeting with the STAP, and GEF. Representatives from the UNCBD and UNFCCC also will be 
invited to join the meeting. 

7. Target audience, path to adoption 

 STAP is organizing this workshop in response to the interest expressed by UNCCD and 
UNCBD in identifying an indicator of resilience that can be shared amongst the conventions. 
The outcomes of the workshop will be discussed by the Science Policy Interface of the UNCCD 
in December 2014, presented to the convention secretariats early in 2015 at a workshop with the 
UNCCD science community at the Third Scientific Conference of the UNCCD in March 2015.  
The intention is that if the workshop identifies a suitable indicator (s) that is subsequently agreed 
by the secretariats and science community, this would be proposed to the respective Conferences 
of the Parties to the Conventions as common indicator for national reporting.    

The workshop outcomes will also be relevant to the STAP and the GEF. STAP has identified 
resilience as a cross-cutting objective to advance the goals of the GEF. Resilience indicators are 
important to further the GEF’s understanding of its impact on the global environment amidst 
global change. Additionally, this workshop will assist STAP in addressing a request from the 
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GEF to revise its methodology for allocating resources to the land degradation focal area. Thus, 
the target audience comprises the UNCCD, UNFCCC, UNCBD and the GEF secretariats, and 
their respective constituencies (the Parties to the Conventions, the GEF agencies, GEF Council, 
and their scientific communities).  

8. Structure of the workshop  

The workshop will take place 19-21 November 2014, in Sydney, Australia. Details of the venue 
and agenda will be shared as soon as available.  

The workshop will discuss the background papers, especially the proposed conceptual 
framework for identifying indicators of resilience, and then work through the application of the 
framework and suggested indicators, with the intention to identify suitable indicators for 
reporting on agro-ecosystem resilience, which may be utilized for reporting to the Conventions. 
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