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Vulnerability assessment: 

Social, economical and 

environmental issues 

Climate and weather related 

hazards in the coastal zone: 

from global to local effects 

Risk assessment and 

Impact estimation 

Response: risk management and adaptation 

strategies: integrated coastal areas 

management 

Risk management and  adaptation 
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Why to Assess vulnerability? 
  

• To identify, the social, economical and environmental elements that 

make a community vulnerable. 

• To better understand the dynamics of these elements over the 

territory (SPATIAL) and along the time (TEMPORAL). 

• To have a SPATIAL  approach of the vulnerability help to risk 

managers to prioritize actions in the ground.  

• To have a TEMPORAL approach of the vulnerability help to 

prospective risk management, to intervene over the critical elements 

and assess the impact of these actions (INDICATORS and 

ADAPTATIVE MANAGEMENT ). 

• To work on risk management based on a comprehensive vulnerability 

assessment put to risk managers in the way to solve the structural 

problems, not just responding to the emergencies. 
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“Implementation of an 

information system on sectoral 

vulnerability for climate 

variability and change in Guayas 

Province, Ecuador”  

A LOCAL EXPERIENCE 
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SOCIAL, ECONOMICAL AND ENVIRONMENTAL 

COMPONENTS OF CLIMATE VULNERABILITY 

VSE  = (VAG + + VTUR +  + VIND + VMIN) – (CACON-MOV + CAENER + CAACC_AG + 

CAPROT_INUN) +  

(VPOB + VSOC-CUL + VSER-BAS + – (CAEEDU + CASAL + CAORG) +  

(VFAC-NAT + VFAC-DEGE ) – (CAJUR + CAOPE + CAPLAN)  

Only the integrated approach to the vulnerability can 

represent the reality and support decisions effectively.  

CIIFEN, 2012 
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ENVIRONMENTAL 

VULNERABILITY 
SOCIAL-ECONOMICAL 

VULNERABILITY  

Color maps are more easy to 

understand and intuitive for 

decision makers 
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ONLINE VISUALIZATION SYSTEM 

http://ac.ciifen-int.org/prefectura/
http://ac.ciifen-int.org/prefectura/
http://ac.ciifen-int.org/prefectura/
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Oceans: the big challenges 



Oceans: The big challenges… 

The coastal zone, ecosystems under pressure 

Climate change 

Fisheries, balance and sustainability 

Offshore infrastructure 

Maritime transportation, renewable energy 

(Oceans 2020, Field, Hempel and Summerhayes,  

UNESCO IOC , 2002)  
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Research and Operational efforts to meet 

the challenges. 



1) To contribute on reduction of social and economical adverse 

climate  related impacts in the coastal zone  

Ocean-Atmosphere  

Interaction  research 

  

Operational climate 

and ocean data services 

  

Data management 

  

Early warning  

systems 

 

  
Statistical and  

dynamical forecast  

  



2) To improve the understanding of the marine and coastal 

ecosystems dynamics 

Ecosystems  

Modeling 

  

Biogeochemical 

Monitoring 

Ocean 

Acidification 

  

Coastal 

processes 

Fisheries 

 Monitoring 



3) To contribute to  integrated coastal areas management (ICAM) 

Risk Management 

  

Decision Support 

systems 

  

Governance 

  

Land Use  

Planning  

  

ICAM Indicators 

and monitoring 

  



Some operational challenges to provide ocean-climate services in LACC 

El Niño / La Niña 

Local impacts 

- Sustainability of TAO-TRITON (TPOS 2020) 

Marine pollution 

Extreme events 

Coastal erosion 

Sea Level rise 

Marine Ecosystems  

Degradation and change 

-Integration of observing systems (GOOS-GCOS) 

-Integration with satellite data. 

- Ecosystems and coastal processes modeling 

- Ocean forecast and extreme events prediction    

  e.g hurricanes, storm surges.. 

-Data management issues: quality control,    

  access, integration. 

- Marine Indices definition. 

- Regional and local EWS   
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Potential sinergy of international 

initiatives. 
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• Regional Climate Information 

 

• Regional Sea-Level Rise 

 

• Cryosphere in a Changing Climate 

 

• Clouds, Circulation, and Climate Sensitivity 

 

• Changes in Water Availability 

 

• Prediction and Attribution of Extreme 

Events 

WCRP Grand Challenges 
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             Mission 
 To observe, simulate and 

predict changes in 

Earth’s climate system 

with a focus on ocean-

atmosphere 

interactions, enabling 

better understanding of 

climate variability, 

predictability and 

change, to the benefit of 

society and the 

environment in which we 

live. 

     

CLIVAR (Climate Variability and Predictability) 
 

Copyright 

NASA 
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Current CLIVAR Research 

 •  Anthropogenic Climate Change 
•  Natural variability versus forced change 

•  Climate sensitivity and feedbacks 

•  Regional phenomena (e.g., ENSO, AMOC, …) 

•  Extremes 

•  CMIP# 

•  Climate Engineering (Geo-engineering) 

•  Decadal Variability, Predictability and Prediction 
•  Determine predictability 

•  Mechanisms of variability (AMO, PDV, …) 

•  Role of oceans 

•  Adequacy of observing system 

•  Coupled Initialization 

•  Quantifying prediction uncertainty 

•  Building pan-WCRP links 

 

•  Intra-to-Seasonal Variability, Predictability and Prediction 

•  Monsoons (and ENSO, TAV, …) 

•  ISV/MJO 

•  Quantifying prediction uncertainty 

•  Building pan-WCRP and WWRP links 

•  CHFP 
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The Global Framework 
for Climate Services 



Centro Internacional para la Investigación del Fenómeno de El Niño 
www.ciifen.org 

23 

GFCS goal: 

 To enable better management of the 
risks of climate variability and change 
and adaptation to climate change at all 
levels, through development and 
incorporation of science-based climate 
information and prediction into planning, 
policy and practice. 

WORLD CLIMATE CONFERENCE - 3 

Geneva, Switzerland 

31 August–4 September 2009 
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GFCS Overview 
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• To agree the necessary arrangements to establish a Regional CLIVAR 

Panel, working group or task force for LACC to define the regional 

research agenda, taking in account the outcomes of the WCRP-LACC 

Conference. 

 

• To develop a road map for the inclusion of the marine component in the 

GFCS with focus on LACC.  

 

• To request  a regional meeting with GOOS, JCOMM (IOC-WMO) where the 

agreed research agenda for LACC be presented and coordinated. 

 

• To request to Future Earth and UNEP-PROVIA, information about their 

plans and activities related to coastal and marine issues for LACC. 

 

Proposed actions to foster sinergy 
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Contributions to the regional climate 

research agenda 
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Some contributions to the regional climate research agenda 

-  Inter basins influence on ENSO impacts. 

(Pacific- Atlantic) 

- Decadal modulation of ENSO  local effects. 

-  Role of the Eastern Pacific in ENSO diversity.  

- Convective processes in the Eastern Pacific and 

ENSO. 

- The thermocline feedback in the eastern Pacific 

- Extreme events prediction 
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www.ciifen.org 
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      Rodney Martínez Güingla 
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Muchas gracias ! 
 

 


