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1. Purpose of resilience indicators 
2. Defining key terms 

3. Overview of proposed indicator framework 
4. Utility, strengths, weaknesses of the framework 

5. Next steps 
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Managing land degradation 

Climate change mitigation and adaptation 

Biodiversity conservation 

Food security 

Sustaining livelihoods of the rural poor 
 
 

Resilience, adaptation, 
transformation relevant to: 



A common indicator amongst the 
conventions to: 
•  complement the UNCCD progress indicators on land cover and 
productivity 
•  relevant to UNFCCC as measure of land-based adaptation, and  

•  CBD as a measure of ecosystem resilience 
• GEF to inform monitoring and evaluation for the LD focal area, 
and Food Security Integrated Approach Pilot 

•  SDGs use the terms resilience, adaptation, transformation 
throughout 
 

 



Wishlist of purposes for resilience and 
adaptation indicators 
1. Identifying targets for sustainability-related goal or action 

2. Monitoring progress towards a target 

3. Monitoring condition or state of resource 

4. Identifying low resilience, resistant or vulnerable entities 

5. Raising awareness 

6. Allocating funds 

7. Monitoring policy effectiveness [or points of intervention to make 
effective policy?] 

8. Designing and conducting research 

9. Harmonising approach across UNCCD, CBD, UNFCCC 

10. Supporting UNCCD M&E framework - coherent narratives or 
storylines at a local scale, supported by planning processes for local 
mitigation and adaptation  

 

 



STAP commissioned background papers 
• Conceptual basis for resilience and 

proposal for RATA approach 
• Case studies 
 
STAP organised  
• Workshop jointly convened with 

UNCCD, Sydney Nov 2014 
• 50 UNCCD, STAP, GEF, UNFCCC, CBD 

plus scientists and practitioners 
 

Final reports released March 2015 

Development of approach 



The terms ‘resilience’, ‘adaptation’ and ‘transformation’  
• framed in a positive light, as desirable attributes or aspirational goals  
•  ‘build or maintain resilience’ or ‘adapt ecosystems to climate change’ 

Within the scientific and technical discourse, the terms used in a 
more specific manner.  

In policy language, and common use... 



Resilience => state, characteristics and coping capacity of a social-
ecological system  

Adaptation, transformation => transitions (intentional/autonomous) 
of social-ecological systems to (altered/new),  (more/less desirable) 
systems or states.  
• Different definitions and mathematical descriptions 
• Different bodies of literature => language, epistomologies, conceptual 

frameworks etc 
• Requires an ontological approach to reconcile – develop a clear taxonomy of 

concept and language 

 

In scientific terms...system dynamics, 
neutral, not ‘good’ or ‘bad’ 



 

 

how to achieve  

resilience, adaptation and 
transformation  

in an intentional way  

in accordance with sustainability 
goals for desired future social-

ecological systems 

For our purpose... 



 
 
  

The quest for indicators – addressing all needs, leaping 
the science-policy gap... 





Testing with case studies 

We developed the approach with background knowledge, and a 
simple rangeland model in mind (and wealth of experience) 

Tested on 2 case studies  
• Desktop 
• About which they knew nought... 

Niger (Nicky Grigg)  
• core UNCCD agroecosystems of concern 

Irrigated lowland rice in Thailand (Nick Abel) 
• Feeds millions of people 

 







Niger Case study  
Element A.1: scope and overview 
Subsistence agro-pastoral millet/sorghum system 

Central Sahel bio-climatic zone 
– Semi-arid tropical 
– Summer rainfall, regular pattern on monsoonal rains, spatial and temporal 

distribution erratic and unpredictable 
– Annual rainfall 500 mm, steep N-S gradient 
– Low soil fertility 
– Vegetation: mostly grasses and scattered small trees and shrub 
– Vegetation highly adapted to drought 

Predominantly two cultures: 
– Village household crop farmers (Jerma people) 
– Camp household pastoralists (Fulani people) 
– Coevolved to sedentary crop-livestock system 

 

 



Element A.2 Resilience of what, to what? 

Resilience of the agro-ecosystem’s capacity to meet the health, 
wellbeing and livelihood needs of the population dependent on 
them, now and into the future. 

 

Resilience to multiple influences on land degradation: 
– Population demographic pressures 
– Climate variability 
– Climate change 
– Ecological constraints 
– Health risks 
– Shifting social norms and governance arrangements 
– Changing socio-economic conditions 



Existing conceptual model: narratives 

Population impacts on land use practices. 

Cropland expansion impacts on access to quality grazing resources 
for livestock.  

Livestock mobility: reliance on communal resources such as water 
points and cattle paths, and growing barriers to livestock mobility. 

 
• Marriage status determines social rank, and so access to land 
• Men can earn income through seasonal migration activities 
 

 



Existing conceptual model: reinforcing 
feedback loops 

Increased 
grazing 

pressure 

Increased 
vegetation 

shifts 

Reduced 
forage 
quality 

Increased 
nutrient 

export & soil 
erosion 

Reduced 
fertility, 

productivity & 
resilience to 
disturbance 

Increased 
food 

insecurity 

Increased 
cropping area 

&reduced 
fallowing 



Element B.1 Alternative regimes 
Describe other regimes the system could potentially enter by preference or by crossing thresholds 

unintentionally. 



 

Many existing indicator sets that can be used 
(eg GEF, CBD, UNFCCC, UNCCD) 

•Provides a ‘sieve’ for indicators 

•Focus resources and effort on those which have 
relevance and utility for any given assessment 

  



Example indicators specified resilience 

Indicator Rationale and assumptions 

Index of sustainability with 
respect to fallowing 

Evidence that it is a useful indicator of soil fertility, with a 
well-defined critical threshold (fallowing 3/8 of arable 
land). 

Index of sustainability with 
respect to herbage intake 

Evidence of a critical threshold if resident livestock have 
more than 1/3 of the mass of palatable herbage by the 
end of the growing season 

Other indicators of farm-
scale nutrient balance 

If practices other than fallowing are involved for soil 
fertility, other indicators of farm-scale nutrient balance 
will be needed. 

Distribution of household 
economic self-sufficiency 
index 

A clear threshold for unsustainability when household 
needs exceed production 



General resilience 
Indicators 

Rationale and assumptions Potential sources of 
information on levels and 
trends 

Ecosystem diversity and 
productivity of native 
vegetation rangelands 

Natural ecosystem enhances this agroecosystem’s general 
resilience, and degradation trends are eroding that general 
resilience 

Remote sensing, field 
measurements 

Connectivity of 
transhumance routes  

Loss of options for seasonal transhumance places more 
pressure on rangelands in the wet season, so reducing 
quality forage productivity and so general resilience 

Household surveys, land use 
maps 

Seasonal migration 
opportunities 

Options to for dry-season migration relieve pressure on 
household food stores and bring in additional household 
income 

Household surveys 

Participation in farmer-
led institutions 

Farmer empowerment (for men and women) is a key way to 
strengthen the sharing of conceptual models (between 
farmers, and between farmers, researchers and development 
agencies), learning and experimentation, so building general 
resilience. 

Household and institutional 
surveys, statistics on 
membership of associations 
and political parties 

Human Development 
Indicators and Gender 
Inequality Indices 

These indicators are extremely poor at present, and 
improvements would indicate some lifting of human and 
social capital, which is a necessary underpinning for general 
resilience 

UNDP, access to education, 
health, communication 
services 

Capital reserves (per 
capita) 

Human, natural, social and built capital reserves all build 
options, and so general resilience 

National accounts, availability 
of insurance, banking, grain 
stores, livestock census 

Institutions governing 
access to shared 

 

Good stewardship of shared resources increases general 
resilience 

Household surveys, National 
laws, local policies 



Element B.4 Adaptation and transformation 

Options for building adaptive capacity: 
– Diversification of crop production 
– Off-farm inputs of fertilizers, pesticides, feed supplements, vaccinations 
– Adapt agroforestry activities to bring in additional ecosystem services (e.g. 

shelter) 
– Enhance farmers’ animal husbandry skills 
– Farmer empowerment 

 





Adaptation: management, governance, 
pathways 

Adaptation pathways:  
• sequencing interrelated decisions to 

maintain options for future decision 
makers  

• cultural, institutional, political, 
technological and economic path 
dependencies 

• decision context – Rules, Values, 
Knowledge  

• can only be conducted within effective 
multistakeholder engagement 

 



How to summarise complex output? Scale 
out, scale up? Know what actions to take? 



Element B5 Result summarised by plotting location/direction of system 
in terms of SR, GR, T 
 
Action indicators: qualitative, indicates actions that may be relevant 

Summary Action Indicators 



Summary Action Indicators 
C.  

SR low => Future is precarious despite 
high GR because it is close to 
thresholds or approaching them fast.  

 Interventions: 
• Use high GR to move away from threshold 
• If likelihood of this is low, intentional 

Transformation necessary  
• If above options not feasible, have back up 

plan for crises (eg famine relief) 
• Urgency = depends on trend and closeness 

to thresholds  
• Scale of intervention = focal for building SR, 

higher scale for T 

 



Conclusions from Niger case study 
A rapid desktop assessment cannot reach firm conclusions on action 
indicators – need stakeholder input (participatory process) 

Can provide background for exploring priorities with stakeholders 

Requires good knowledge of the system  

Multiple conceptual models are beneficial 
– Highlights points in common 
– Explores a wider range of options 

Key uncertainties and trade-offs lie with human social dimensions 

Choice of system boundary and knowledge sources strongly 
influences the assessment 



Meta-indicators: Coverage 

Number of sub-national regions 
or agroecosystems  

Proportion of area in any nation 
that has conducted a resilience 
assessment 
⇒Simple metric to reflect progress of 
countries in applying the approach 

⇒Aggregate to report on the proportion 
of area that, for example, is classed as 
‘High General Resilience, High Specified 
Resilience, Low Transformability’  

 



Who could use it? And how? 
1. stakeholders at focal scale  

• meaningful and informed storylines for planning processes 
• derive local meaning and value from the indicators that they measure and report  

2. individuals or groups of  researchers or consultants  
• using expert knowledge and published studies 
• useful preliminary exercise, but very limited (eg case studies) 

3. national and subnational governments  
• monitoring and reporting to international bodies (UNCCD , CBD, UNFCCC,  OECD, 

SDGs etc) 
• domestic policy development (eg climate change adaptation, planning for food and 

energy security, disaster planning)  

4. international agencies and donors  
• help guide support programmes 
• streamline and focus effort reporting indicators most relevant to any given system 

 



Meta-indicators : Quality 
Mode of application: 

•  Early-stage iteration by scientists 
or consultants (A, B).  
•  Or sound multi-stakeholder 
engagement, detailed quantitative 
science, (incl C) 

Different modes are application 
are useful, but need to make 
clear which mode 
⇒  Develop indicators for robustness, 
transparency, legitimacy, saliency (see 
Impulse report) 



Assessing utility and efficacy 
1. Is it sound? 
• It is consistent with the science and theoretical construct  
• More work on theory integration, ontologies, meta-indicators 

2. Is it fit for the purpose and intended application? 
• Fit for many, but not all, of the ‘wishlist’ purposes 
• Addresses main requirements as outlined by STAP, GEF, UNCCD 

3. Is it tractable and replicable in real life context? 
• Develop guidelines  
• Are the data available or able to be obtained? 
• Test whether sufficiently simple to understand and apply 
• Requires capacity building - skills and resources required 
• What challenges and benefits to the do-ers and the users of the 

output? Need to evaluate and learn-by-doing 

 



Strengths and weaknesses 
Strengths 

1. Flexible, well suited to range of contexts and different modes of 
application 

2. Iterative – continuous improvement. Adaptation pathways and adaptive 
governance => change decision context over time 

3. Consistent with, complementary to, other frameworks (DIPSR, RIMA, 
GDOS, WOCAT, Impulse etc) 

4. Goes beyond vulnerability – moves forward, solid+flexible planning for a 
desirable future 

Weaknesses 
1. As above - flexibility, dependence on multistakeholder engagement, and 

degree of subjectivity  
⇒ Meta-indicators designed to address consistency across domains 
⇒ Multi-stakeholder engagement may not be possible in all situations (see 

Impulse)...challenge no different to any other approach 
2.     Resources – time consuming, high skills 
=> To lay out structure and requirements for a different way of doing things is 

a tall order...Same could have been said of Bretton Woods! 

 



Short term (6 – 9 months) 
• Further develop Element C Adaptation pathways, Meta-indicators, and review 

existing indicators 
• Develop interim guidelines 
• Further consultation with GEF, UNCCD, UNFCCC, CBD for broader application, and 

compatibility of architecture in reporting frameworks 

Medium term (12 – 18 months) 
• Pilot in one or two countries with multi-stakeholder engagement 
• Refine procedure, indicators and guidelines 
• Capacity-building – train the trainer 

Longer term (18 months +) 
• Implement in GEF programs 
• Continue to learn-by-doing and refining approach in early years of 

implementation 

Next steps 



Aiming for a successful landing... 



CSIRO Land and Water Flagship 
Dr Deborah O’Connell 
t +61 2 62464548 
e deborah.o’connell@csiro.au 

CSIRO LAND AND WATER FLAGSHIP 

Thanks for your time, folks! 
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