
Evaluación	
  de	
  la	
  resiliencia	
  en	
  
sistemas	
  socio-­‐ecológicos	
  

(ResilienceAlliance	
  Ver.	
  1.1-­‐2007	
  y	
  2.0	
  –	
  2010)	
  

ü ¿Qué	
  eventos	
  podrían	
  conducir	
  a	
  resultados	
  
inesperados	
  y	
  no	
  deseados	
  en	
  el	
  manejo	
  de	
  un	
  
sistema	
  socio-­‐ecológico	
  complejo?	
  
ü En	
  caso	
  de	
  exis=r,	
  ¿son	
  los	
  planes	
  estratégicos	
  y	
  
opera=vos	
  actuales	
  de	
  la	
  región	
  sólidos	
  para	
  
enfrentar	
  las	
  incer=dumbres	
  del	
  futuro?	
  



Las	
  respuestas	
  a	
  estas	
  preguntas	
  requiere	
  de	
  
una	
  evaluación	
  de	
  la	
  resiliencia	
  del	
  sistema,	
  es	
  

decir:	
  

•  ¿Cómo	
  un	
  sistema	
  responde	
  a	
  las	
  intervenciones	
  de	
  
manejo,	
  clima	
  y	
  otros	
  factores	
  externos	
  y	
  eventos	
  
extremos?	
  



Terminología:	
  

•  Variable	
  de	
  estado:	
  variable	
  que	
  define	
  el	
  estado	
  
del	
  sistema.	
  Ej.	
  en	
  un	
  sistema	
  agrícola:	
  Suelos,	
  cul=vos,	
  
ganadería,	
  productores,	
  carreteras,	
  etc.	
  

•  Régimen	
  y	
  cambio	
  de	
  régimen:	
  dinámica	
  del	
  
sistema	
  o	
  conjunto	
  de	
  estados	
  que	
  define	
  un	
  “dominio	
  de	
  
atracción”:	
  En	
  un	
  régimen	
  el	
  sistema	
  =ene	
  la	
  misma	
  
estructura	
  esencial,	
  función,	
  retroalimentación	
  y	
  por	
  lo	
  tanto;	
  
iden7dad.	
  Ocurre	
  un	
  cambio	
  de	
  régimen	
  cuando	
  el	
  sistema	
  
cruza	
  un	
  umbral	
  hacia	
  otro	
  “dominio	
  de	
  atracción”.	
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Alternate regimes are separated by thresholds that are marked by levels of controlling (often 
slowly changing) variables where there is a change in feedbacks.  It is the changed feedbacks 
that lead to the changes in function and therefore structure. 
 
Resilience is a measure of the topology of such basins (alternate regimes).  Following the 
above descriptions of system states and regimes, we define resilience as the capacity of a 
system to absorb disturbance and reorganize while undergoing change so as to still retain 
essentially the same function, structure, identity, and feedbacks (Holling 1973, Walker et al 
2004). 
 
The first aim in assessing resilience in SES’s is to identify the axes (dimensions) of the stability 
landscape that reflect changes in key variables of concern.  What are the essential components 
in the system that determine the flows of goods and services that people really care about?   
With the dimensions agreed and defined, the aim is then to identify the attributes of the 
system that determine the sizes and shapes of the basins (positions of thresholds), the 
capacity to influence the trajectory of the system in the stability landscape, and the capacity of 
external perturbations to shift that state. 
 

   
 
 Three-dimensional stability landscape with two basins of attraction showing the current 
position of the system (the ‘ball’) and how it can shift regimes as the stability landscape 
changes  
 
 
The analysis of the significant issues (e.g., loss of coastal wetlands, declining 
fish stocks, changing markets) provides the best basis for defining the system 
and identifying the “state space” of the system. What are the “variables of 
concern”?  What is it that the stakeholders (from all scales) are concerned 
about and wish to maintain?  Before proceeding too far in doing this, there is a 
need to consider the relevant scales that need to be addressed. 
 
Whatever the main scale of interest might be, you cannot understand (or 
manage) the system by examining it at only that scale.  The dynamics of the 
system at that scale are influenced by changes at scales above and below.  
Identify, and approximately demarcate the boundaries of the scales you need 
to consider.  For example, a region such as a catchment or an administrative 
region might be made up of different farms, or ecosystem types, and in turn it 





Holling	
  et	
  al	
  	
  











Fase	
  I:	
  Creación,	
  
Colonización,	
  
Explotación	
  

(desarrollo,	
  expansión,	
  
prosperidad)	
  

Fase	
  II:	
  Conservación,	
  
acumulación	
  de	
  

biomasa,	
  diversidad	
  
(capital,	
  

conocimiento)	
  

Fase	
  III:	
  Liberación	
  o	
  
destrucción	
  crea7va	
  

Fase	
  IV:	
  Renovación,	
  
reorganización	
  



Resiliencia	
  ecológica	
  
	
  

La	
  habilidad	
  (o	
  capacidad)	
  de	
  un	
  sistema	
  para	
  absorber	
  
los	
  impactos	
  antes	
  de	
  alcanzar	
  un	
  umbral,	
  por	
  encima	
  del	
  
cual,	
  el	
  sistema	
  cambia	
  a	
  un	
  estado	
  (o	
  configuración	
  o	
  
régimen)	
  diferente.	
  	
  	
  
(Gunderson	
  2000)	
  



Definiciones	
  complementarias	
  de	
  
Resiliencia:	
  

•  Capacidad	
  de	
  un	
  ecosistema	
  (por	
  ejemplo	
  un	
  =po	
  de	
  bosque)	
  
para	
  retornar	
  a	
  su	
  estado	
  original	
  luego	
  de	
  una	
  perturbación,	
  
manteniendo	
  sus	
  caracterís=cas	
  esenciales	
  de	
  composición	
  
taxonómicas,	
  estructura,	
  funcionalidad	
  ecosistémica	
  y	
  de	
  
procesos	
  (Holling	
  1973).	
  	
  	
  

•  Capacidad	
  de	
  un	
  sistema	
  para	
  absorber	
  la	
  perturbación	
  y	
  
permanecer	
  con	
  sus	
  funciones	
  y	
  estructura	
  básica	
  y	
  por	
  lo	
  
tanto	
  su	
  iden=dad	
  (reconocible	
  de	
  la	
  misma	
  manera	
  por	
  los	
  
humanos)	
  (Walker	
  &	
  Salt	
  2006)	
  

(CBD	
  Technical	
  Series	
  43:	
  Forest	
  Resilience,	
  Biodiversity	
  and	
  
Climate	
  Change;	
  2009)	
  



Por	
  lo	
  tanto;	
  
•  Se	
  enfa=za	
  en	
  la	
  importancia	
  de	
  mantener	
  resiliencia	
  para	
  

incrementar	
  la	
  probabilidad	
  que	
  un	
  ecosistema	
  con=núe	
  
proveyendo	
  de	
  bienes	
  y	
  servicios	
  requeridos	
  por	
  los	
  
humanos,	
  más	
  allá	
  de	
  un	
  disturbio	
  (Holling	
  2001).	
  

•  La	
  erosión	
  de	
  la	
  resiliencia	
  de	
  un	
  ecosistema	
  determinado,	
  
reduce	
  y	
  hace	
  vulnerable	
  la	
  provisión	
  de	
  servicios	
  
ecosistémicos	
  para	
  la	
  sociedad	
  (ver	
  McAfee	
  et	
  al	
  2010).	
  	
  



Erosión	
  de	
  la	
  resiliencia	
  
por:	
  
	
  
Cambio	
  en	
  el	
  uso	
  del	
  suelo	
  
	
  
Explotación	
  de	
  los	
  RRNN	
  
	
  
Impacto	
  climá=co	
  
	
  
Alteración	
  de	
  los	
  regimenes	
  de	
  	
  
perturbaciones	
  naturales	
  



•  Regimenes	
  “deseables”	
  vs.	
  “indeseables”:.	
  
Significa	
  el	
  modo	
  en	
  el	
  cual	
  la	
  sociedad	
  o	
  un	
  segmento	
  de	
  la	
  
sociedad	
  considera	
  (o	
  valora)	
  el	
  flujo	
  de	
  bienes	
  y	
  servicios	
  de	
  
un	
  régimen	
  determinado	
  del	
  sistema	
  versus	
  un	
  régimen	
  
alterna=vo.	
  

•  Escenarios:	
  Un	
  escenario	
  no	
  es	
  una	
  predicción	
  del	
  futuro!	
  
Es	
  un	
  futuro	
  posible	
  que	
  podría	
  surgir	
  bajo	
  determinadas	
  
circunstancias.	
  Un	
  conjunto	
  de	
  escenarios	
  posibles	
  permite	
  
examinar	
  los	
  =pos	
  de	
  procesos	
  y	
  dinámicas	
  que	
  podrían	
  
conducir	
  el	
  desarrollo	
  de	
  las	
  relaciones	
  socio-­‐ecológicas	
  de	
  un	
  
sistema	
  

Terminología:	
  



Enfoque	
  metodológico:	
  



Resilience is fundamentally a system property. It refers to the magnitude of change or disturbance that
a system can experience without shifting into an alternate state that has different structural and functional
properties and supplies different bundles of the ecosystem services that benefit people.  Classic
examples of shifts between alternate states include transitions from coral reefs to algae-covered rocks,
from grasslands to shrub-dominated landscapes, and from clear to cloudy water in freshwater lakes.
Associated with each of these shifts are changes in the supply of ecosystem services, for example fish
production, grazing potential, and tourism and recreation opportunities. 

The following paragraphs provide a brief introduction to the key concepts that comprise the resilience
assessment framework.  These concepts are further described in the rest of the workbook.  Presented
together here, they provide an overview of the resilience assessment framework and a glimpse into how
understanding the change dynamics of integrated social-ecological systems can offer insights into
management options under conditions of uncertainty and change.

Figure 1. Resilience
assessment framework.

There are five main stages of
the assessment framework,
beginning with describing the
system, then understanding
system dynamics, probing
system interactions, and
evaluating governance,
and finally acting on the
assessment. The actual
process is iterative and
reflexive at each stage and
requires referring back to
earlier steps and revising
as necessary.
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Modelo	
  conceptual	
  de	
  un	
  sistema	
  socio-­‐
ecológico	
  integrado:	
  



Figure 2. Conceptual model of an
integrated social-ecological system.

Ecological components interact with social
components at multiple levels. Processes
external to the system influence slow-
changing components, which in turn
influence faster-changing components
that impact people more directly.  People
respond to system changes through
institutional mechanisms, creating
feedback loops that affect environmental
benefits and human well-being (modified
from Chapin et al. 2006, PNAS).
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Central to resilience thinking is the concept of a social-ecological system (SES).  Natural resource
management issues are not just ecological or social issues, but have multiple integrated elements.
These systems, in which cultural, political, social, economic, ecological, technological, and other
components interact, are referred to as social-ecological systems (Figure 2).  Social–ecological systems
emphasize the “humans-in-nature” perspective in which ecosystems are integrated with human society.

The framework for a resilience assessment is constructed around the concept of a social-ecological
system.  Like other types of systems, a social-ecological system is made up of many different parts that
interact to form a more complex entity.  The systems approach is holistic because it does not focus on a
detailed understanding of parts, but on how key components contribute to the dynamics of the whole
system.  Parts of an SES respond to changes in other components, sometimes triggering feedbacks
that can amplify change in the whole system or can have a stabilizing effect.  Through these
interactions, social-ecological systems can self-organize (i.e., adjust themselves through interactions
among their components), novel configurations can emerge, and adaptation is made possible.  This
feature of integrated social-ecological systems can make managing them a challenge, but it also
creates opportunities for recovering or reorganizing following a disturbance.

The resilience assessment framework involves constructing a model of the system of interest (i.e., the
place, issues, and people involved).  Although some activities and questions address individual system
components, these insights are meant to contribute to our understanding of the dynamics of the whole
system.  Each of the assessment questions and activities corresponds with a different part of Figure 2.
A final synthesis of the assessment findings, along with the conceptual model, helps to reveal factors
that may be eroding or enhancing resilience in the system. This understanding forms the basis for
considering options to ensure a sustainable future trajectory.

Integrated social-ecological systems



Pasos	
  metodológicos:	
  



•  1.	
  Definir	
  el	
  sistema	
  focal:	
  establecer	
  los	
  
límites	
  
–  Iden=ficar	
  el	
  tema	
  central	
  
– Resiliencia	
  de	
  qué?	
  Iden=ficar	
  los	
  componentes	
  
claves	
  del	
  sistema	
  socio-­‐ecológico	
  

– Resiliencia	
  para	
  qué?	
  Iden=ficar	
  los	
  disturbios,	
  
disrupciones	
  (perturbaciones)	
  e	
  incer=dumbre	
  

– Expandiendo	
  el	
  sistema	
  a	
  escalas	
  espaciales	
  y	
  
temporales	
  múl=ples	
  

	
  



•  2.	
  Dinámica	
  del	
  sistema	
  
– Modelo	
  conceptual	
  de	
  cambio	
  –	
  el	
  ciclo	
  
adapta=vo	
  

– Estados	
  múl=ples	
  (estado	
  actual,	
  pasados	
  y	
  
futuros)	
  

–  Iden=ficar	
  umbrales	
  y	
  transiciones	
  
	
  



•  3.	
  Interacciones	
  a	
  través	
  de	
  las	
  escalas	
  
– La	
  panarquía:	
  diferentes	
  escalas	
  de	
  interacciones	
  
en	
  el	
  sistema	
  socio-­‐ecológico	
  (por	
  ej	
  dinámica	
  de	
  
fuegos	
  y	
  bancos	
  de	
  semillas)	
  

–  Interacción	
  entre	
  umbrales	
  y	
  cascadas	
  de	
  cambio	
  
– Resiliencia	
  general	
  y	
  específica	
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1. Refer to the larger-scale system that you identified in Section 1.4.  What phase of the adaptive 
cycle does the larger-scale system appear to be in?  On the worksheet below, indicate the 
approximate location or current phase of the larger-scale system.

2. On the same worksheet, describe briefly the main influences from the larger-scale system(s) 
on your focal system.  Indicate also important sources of memory and capital, including social 
and ecological sources.  

3. Refer now to the smaller subsystems you identified in Section 1.4. On the same worksheet that
displays the focal and larger-scale systems, indicate the adaptive cycle phase(s) of the 
smaller-scale subsystems.  Note that a focal system is made up of several subsystems at finer 
scales. For example, if the focal scale is a watershed, a finer-scale subsystem could be one of 
the subcatchments that make up the watershed. Similarly, the focal system may be a city 
where neighbourhoods represent smaller-scale subsystems.

Assessment

Worksheet 3.1 Cross-scale interactions.

Larger-scale systems

Focal system

Smaller-scale systems



Resto	
  del	
  proceso:	
  

4.	
  Gobernanza	
  del	
  sistema	
  
Gobernanza	
  adapta=va	
  e	
  ins=tuciones	
  
Redes	
  sociales	
  entre	
  los	
  actores	
  

5.	
  Actuando	
  en	
  base	
  a	
  la	
  evaluación	
  
Sinte=zando	
  los	
  hallazgos	
  de	
  la	
  evaluación	
  
Ges=ón	
  basada	
  en	
  la	
  resiliencia	
  
Tiempos	
  para	
  la	
  transformación	
  

	
  


