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Proven concept of ETCCDI 

Changing  risks-a classical view 
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from 5x to 10x 
Willows and Connell, UKCIP, 2003 
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Water footprint 

Many potential futures:  
Adaptation requires science that analyzes decisions, identifies 
vulnerabilities, improves foresight, and develops options 
  

Model 
agreement 
(2050) 

Groundwater 
depletion 



Identify research themes critical to improve our 
understanding of sources and intrinsic levels of 
predictability on intraseasonal, interannual, 
decadal and longer time scales 
 
Promote discussions across WCRP emerging 
initiatives relevant to LAC such as grand 
challenge on regional climate, grand challenge 
on water availability, and CLIVAR Monsoon 
activities 
 
Contribute to the identification of knowledge 
needed to establish relevant regional climate 
services with the advances in the above 
research topics  
  
  

Goals 

Adaptation requires science that analyzes decisions, identifies 
vulnerabilities, improves foresight, and develops options 



 
For exposed and vulnerable communities, even non-extreme 
weather and climate events can have extreme impacts 
 
 

Most estimates of disaster losses exclude indirect losses – 
livelihoods, informal economies, intangible losses including 
ecosystem services, quality of life and cultural impacts 

http://www.unisdr.org/�


Source: InfoRoma, 2004. www.inforoma.it 

The Romans Ignored The AD 205 IPCC Report! 

DEFERRED MAINTENANCE? 
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Average physical exposure (1970, 2030)  
a. Tropical cyclones b. Flooding (IPCC, 2012)  

a. 

b.  

1970  

2030  



World grain trade depends on exports from a few countries 

World Development Report 2010 

Source: FAO 2009c. 
 

Note: Annual exports and imports are based on the average over four years (2002–2006) 
 
Caribbean annual food import $3.5b. 

Presenter
Presentation Notes
Source: FAO 2009c.Note: Annual exports and imports are based on the average over four years (2002–2006).
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The DDI captures the relationship between the demand for contingent 
resources to cover the losses caused by the Maximum Considered Event 
(MCE) and the public sector’s economic resilience (i.e. the availability of 
internal and external funds for restoring affected inventories). 
DDI is greater than 1.0 = economic incapacity of the country to cope with extreme disasters even 
where indebtedness is carried to a maximum-greater the DDI, the greater the gap. 
 



EuropeAid, 2009; IPCC SREX 2012; 
IPCC, 2007-2014) 

IICA – The Inter-American Institute for 
Cooperation 
on Agriculture CAN – The Andean Community 

CAPRADE – The Andean  
Committee for Preventing 
and Dealing with Disasters 

OLADE - The Latin American Energy 
Organisation 

Mercosur – The Southern 
Common Market 



Linking Preparedness and adaptation 

 

• Information systems 
 

• Infrastructure/technology 
 

• Insurance 
 

• Integrated systems 
 

• Institutional capacity 

IPCC SREX-the Solution Space 



Effective early 
warning systems 
and emergency 
preparedness  

Vulnerability reducing 
measures such as pro-
poor economic and human 
development, through 
improved social services 
and protection 



If it’s so easy…why is it so difficult? 
 • The cumulative nature of hazards, extremes and 

disasters 
 

• Difficulties of proactive decision-making: Learning 
and policy windows 
 

• The socialization of lessons learned by particular 
individuals and organizations through direct trial and 
error experiences- Practical confusion regarding what 
is included in the term climate adaptation 
 

• Information services to support adaptation in 
changing environments 
 



 
 
 

Climatic drivers of extremes- 
a continuum and adaptation deficits   

30 
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1 
SEASON 

Heat Waves 
Floods 
Storm Track Variations 
Madden-Julian 
Oscillation 

El Niño-Southern 
Oscillation++++++ 

3 
YEARS 

10 
YEARS 

Decadal Variability 
Solar Variability 
Deep Ocean 
Circulation 
Greenhouse Gases 

30 
YEARS 

100 
YEARS 

SHORT-TERM INTERANNUAL DECADE-TO- 
CENTURY  

It’s not just about trends- 
Short-term actions do not always provide long term risk reduction-
can reduce or increase longer-term risks 

Presenter
Presentation Notes
These are the drivers for drought. They cross several time and space scales.NOAA monitors and researches all these -- but more detailed monitoring and improved datasets (such as for soil moisture) will strengthen forecasts for planning purposes.   Droughts are complex in what causes them and how long they last (as seen above). On the scale of days – weeks or months – heat waves can affect the drought, or floods. The series of storms may be continue to press over the same area – such as Texas and Oklahoma this year… or avoid the area altogether – such as Southern California this year. Madden-Julian Oscillations (MJO) is an equatorial traveling pattern of anomalous rainfall that is planetary in scale. The mechanism and cause of the MJO is as yet not well-understood and is a subject of ongoing study. It is characterized by an eastward progression of large regions of both enhanced and suppressed tropical rainfall, observed mainly over the Indian Ocean and Pacific Ocean. (One pager on MJO in Background Tab)El Nino – Southern Oscillation is a multiyear naturally occurring rise and fall in sea level heights mainly in the Pacific Ocean equatorial region. The rise and fall relates to increases and decreases in sea temperatures which in turn relates to the amount of cloudiness and rainfall over a region. (One pager on El Nino in Background).Deep Ocean Circulations are relatively slow moving to our standards and take years to traverse an ocean at deep layers. The amount of salt in these currents will keep the layers of the ocean separated and add to the speed of the flow of the current as well. As these currents shift and bring more fresh water in for example from melting ice caps – the flow changes as it holds less heat. These type of currents are what is believed to aid the 30 year cycles of more and less hurricanes in the Atlantic Ocean.  Solar Variability and Greenhouse Gases and Decadal Variability are under study for how they affect the scale and intensity of drought as well as other factors.  
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Presenter
Presentation Notes
Central American precipitation values are 3.85 times larger than scale indicates for other areas



(World Economic Forum, 2013) 



(World 
Economic 
Forum, 2013) 

How is the capability of societies to  respond to climate change enabled  or 
constrained by other social,  ecological and political dynamics? 
How can improved climate services help to deal with these  interconnected 
dynamics?  



 
Opportunities exist for synergies in international finance for disaster risk 
management and adaptation that produce co-benefits, but these have not 
yet been fully realized- 
 
Governments want to be able to answer questions such as: 

    How should we compare the marginal benefits of expenditures for 
infrastructure investments, price hedging instruments, insurance 
programs, catastrophe reconstruction bonds, or building retro-
fitting? for near-term vs. long-term risks? 

Integrated Risk Management in Latin America 2014  (Brandon, World Bank, 2014)  
 
 



Is it possible to develop 
comprehensive systems in the case 

of climate ? 
• Data limitations-Spatial and temporal complication.  
• Heterogeneous contexts for impacts management-

regional scales of projections frustrate local decision 
makers.  

• Financial resources 
 

• Lack of national and regional policy frameworks 
 

• Lack of coordination among institutions that 
provide different types of early warning and 
adaptation interventions 



Demand for Climate Information is 
Increasing Across Space and Time Scales 

 

A suite of products from near term forecasts to long term projections, tailored to 
stakeholders’ needs.  

Presenter
Presentation Notes
The Demand for Climate Information is Increasing Across Space and Time ScalesAs this graphic shows, different sectors have different information needs, both spatially and temporally.   And NOAA and other federal agencies are working to provide both near term forecasts and long term projections, tailored to stakeholders’ needs.  NOAA is continually working to understand user needs for climate information.Local scale long-term projections remain challenging, and local planners need to use information judiciously for risk management.
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Global Framework for 
Climate Services 

WORLD CLIMATE CONFERENCE - 3 
Geneva, Switzerland 
31 August–4 September 2009 

• Goal: 
• 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. 
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GFCS Components 

 

• User Interface Platform (UIP)  
• Climate Services Information 

System (CSIS)  
• Observations and Monitoring  
• Research, Modeling and 

Prediction  
• Capacity Building  



Climate Risk Management - Current Issues and Challenges 

Presenter
Presentation Notes
Climate Risk Management (CRM) is a term is used for a large and growing body of work, bridging the climate change adaptation, disaster management and development sectors, amongst many others



Assessing International Drought Information 
Systems: Cases (HMNDP, Pulwarty and Sivakumar, 
2014) 



Four dimensions of improvement desired by most public 
and private resource managers—(i) model agreement, (ii) 
narrowing the projection range, (iii) higher-resolution spatial 
and temporal scales, and (iv) improved shorter time-horizon 
projections 



Adaptation: Crisis, learning and redesign 

What has led to being “proactive”? 

1. Focusing events and windows of opportunity-
extremes, legal decisions etc. 

2. Leadership at different levels and the public are 
engaged 

 

3. Supported framework for collaboration between 
research and management- 

 

4. Existing social basis or even pressure for 
collaboration 



Moving ahead on developing climate services to 
inform preparedness and adaptation 
 
Guiding principles  



 
 
 
 
 
Decadal prediction lies between initialized weather or ENSO forecasts, 
and future climate change projections-not just “extremes” or “trends” 
 
 
 
 
 
 
 
 
 
 
 

 

1. Acknowledge the cross-scale nature of climate, of early 
warning information-and corresponding monitoring and 
research needs  



SST 
anomalies 

Global-Scale 
Atmospheric 
Changes 

Regional 
Forcing and 
land feedbacks 

Local Impacts, 
user needs 

ENSO, PDO, 
AMO, warm pool 
variability, 
Global Warming, 
etc 

planetary waves, 
hydrological cycle, 
monsoons, 
Hadley Cell, 
Walker 
Circulation  

precipitation, soil 
moisture, snow, low 
level jets, dust, 
vegetation, 
land/atmosphere 
contrasts, changes 
in weather 

soil moisture, 
stream flow, 
precipitation, 
ground water, 
lakes, 
reservoirs 

Improvements in 
global coupled 
models, 
estimates of 
ocean variability 
and predictability, 
GHGs 

Reduce 
uncertainties in 
atmos. response 
to SST, water 
cycle, atmos. 
variability and 
predictability 

Reduce uncertainties in 
modeling 
land/atmosphere 
interactions, 
predictability of weather 
“regimes”,  regional 
li t  h  

Improved 
modeling of 
“downstream” 
impacts on land 
hydrology, higher 
resolution, 
downscaling 
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Presenter
Presentation Notes
Schematic of the path to predictability in quantities most relevant to the end users (precipitation, soil moisture, stream flow), beginning with the slow processes associated with the ocean and atmosphere/ocean coupling, then moving to the impacts on large-scale  atmospheric variability, to regional-scale processes including land/atmosphere coupling, and finally to local-scale impacts on water resources.   The last row indicates some of the modeling issues and uncertainties  that need to be addressed in order to make progress in each leg of the path to predictability.Images: Lake Meade – 46% of capacity  - Lake Mead Elevation at Hoover Dam Continues to Fall  October 31, 2007 Report Dust storm in South AfricaPacific Ocean cloud system: NASA shuttle image:  PAN-THUNDERSTORMS, MULTILAYERED CLOUDS, HAZEThe images show sea surface topography from NASA's TOPEX satellite, sea surface temperature's from NOAA's AVHRR satellite sensor and sea temperature below the surface as measured by NOAA's network of TAO moored buoys. The three dimensional relief map shows a sea level rise along the Equator in the eastern Pacific Ocean of up to 34 centimeters with the red colors indicating an associated change in sea surface temperature of up to 5.4 degrees Celsius. The sea temperature below the surface illustrates how the thermocline (the boundary between warm and cold sea water at 20 degrees Celcius) is flattened out by El Ni�o. These images are beneath Sea Views of sea surface height (represented by the bumps) and sea temperature (represented by the color). Red is 30 degrees C and blue is 8 degrees C. The thermocline is the border between the dark blue at the bottom and the cyan. The thermocline exists at 20 degrees C. Data from 1/1/97 to 3/10/98.
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•A complete explanation of these droughts must invoke not 
just the ocean forcing but also the particular sequence of 
internal atmospheric variability - weather - during the event.  



 
 
Globally  
The total benefits of improved early warning systems would 
reach between 4 and 36 billion USD per year.  Benefit-cost 
ratios between 4 and 35 with co-benefits  (World Bank, 2011) 
  

 1. Understand and communicate the economic value  of early 
warning information systems and the relative contributions of 
system components 



Broad societal processes that create dynamic pressures 
and unsafe conditions are not easy to change, yet are 
fundamental to human vulnerability 
 
• Social process(es) of risk communication are more than “one-

way” AND more than “two-way”  
 

• The “push” supply of new information by would-be providers of 
information/technology , and the “pull” demand for new 
information from would-be learners is never linear 
 

• Need not just for “translators” but for policy entrepreneurs 
focused on overcoming impediments to the flow fo infor4mation 
and lessons  
 

3. Recognize “communication” as necessary but not 
sufficient 



Monnik, 2000; Pulwarty and Verdin, 2013) 

Frame the goals and objectives of international and country 
and local-level program intervention strategy in terms of 
“securities” -water, food, energy, national  
 
Rules for gathering, storing communicating, using and 
evaluating information are essential elements of operating 
procedures- Relationship between public and private research is 
not linear 
 
Identify policies and practices that impede or  
enable the flow of information among  
information system components- Conspicuous over-
consumption of information 
(March and Feldman) 
 

4. Governance and knowledge management 
Improving policy coherence and adaptive management 
  



Climate knowledge and risk management-
governance 

Accountability- CRM needs to be located with planning oversight and some 
fiscal responsibility-provide political authority and policy coherence across 
sectors. Emergency management organizations can rarely play that role 
 
Efficiency- only  occurs when CRM  is carried out in partnership with at-risk 
sectors and communities and organizations that represent them. Benefits are 
cost-effectiveness, sustainability, citizenship and social cohesion.   

Presenter
Presentation Notes
But for all the above to take place risk governance needs to be reformed.Firstly at the central government level responsiblity for DRM needs to be located in a ministry or department, preferably with planning oversight and some fiscal responsibility, that can provide political authority and policy coherence across sectors. Emergency management organisations can rarely play that role.Secondly, the decentralisation of responsibilties to local governments needs to be accompanied by a decentralisation of capacities and resources – otherwise it may become an obstable to effective DRM.  Decentralisation should be incremental and approaches such as twinning may facilitate capacity development.Thirdly, DRM will only be effective when it is carried out in real partnership with disaster prone households and communities and their organisations.  This is key to cost-effectiveness, sustainability, citizenship and social cohesion.  There are a growing number of positive examples of such partnerships. In many countries this however implies a change in the cuture of public administration. The challenge is not community participation – it is government participation in the planning and implementation of community and local DRM. 

http://www.unisdr.org/�


Climate Services:  
 
“The timely production and delivery of useful climate data, 
information and knowledge to decision makers” (NRC, 2001) 
 
More specifically: 
 
“Network of activities that maintain well-structured paths from  
observations, modeling, and research to the development of 
relevant place-based knowledge and usable information 
 

 
- Sustained administrative framework. 
 
No single structure is optimal – 
Requires flexibility, alignment and permeable boundaries- 
- set up selected case studies  
 



Role of WCRP-LAC- Informing Risk 
reduction and management  
Overcoming the “adaptation” deficit-lack of investment in 
crucial infrastructure 

• Lead in climate risk analysis; minimum standards for 
building codes (building codes are inconsistent, particularly on 
the Gulf coast) and understanding external risks; 

• Promote climate risk awareness among customers-Risk-
based pricing of insurance; 

• Link relief/recovery assistance to climate resiliency planning 
and investment in water, energy, food …security 

• Inform the use of resilience approaches- of soft paths to 
mitigate damage and protect lives and property; Promote 
sound land use and management practices; 

• Climate information systems- e.g. information assimilation, 
early warning impacts and climate risk scenarios 
 



MONITORING/RESEARCH     
               DEVELOPMENT AND                                                     ENGAGEMENT           (data analysis, products)       
               PROTOTYPING              
                  (applying scenarios etc.)  
          DELIVERY, EVALUATION. 

Regional Climate Information Services 
A Pathway 

+ = 

Knowledge 
development and 

Management 

Products and 
services:  Impacts 

Assessment,  
Decision support 

tools 

Capacity and 
Coordination: 





 
NIDIS Governance: Executive Council 

NIDIS Program Office 
 

NIDIS Implementation Team: 

NIDIS Technical Working Groups 

Regional Early Warning Information Systems  
Information clearinghouse,prototypes, and Implementation 

REGIONAL 

Public Awareness 
And Education 

Engaging  
Preparedness 
Communities 

Integrated 
Monitoring and 

Forecasting 

Interdisciplinary 
Research and 
Applications 

U.S. 
Drought Portal 

WATERSHED/URBAN/LOCAL 

NATIONAL 

Public Law 
109-430 



US National Integrated Drought Information System  
(Federal, State, Tribal, Local Communities) 

Monitoring & Prediction 
Drought and Flood Impacts 
Assessments and Scenarios 

Communication and Outreach 

Climate Information 
Systems 

Engaging Preparedness 

Communities 

Presenter
Presentation Notes
Examples: The Interagency U.S. Water Monitor Streamflow – Reservoirs – Groundwater – Forecasts – Snow http://watermonitor.govDrought Monitor, NIDIS



Extremes in the context of change: Securing 
investments and  “capitals”   
 
•Value of existing observations to improve impacts assessments and 
warnings 
 

•Develop reference resource/water data accounting/architecture 
 

•Early warnings of Rates and transitions-Are critical climate (extremes+ 
variability+change) impacts occurring/predicted in 1, 5-20 yrs? Useful 
analogs? 
 

•Prototyping/ policy gaming: Given better data and information 
coordination, would responses have been improved for past events?  
 

•Approach climate model output far more critically than at present, 
especially for impact assessment and scenario development at the local 
level-No substitute for monitoring and understanding local climates 
 
 



• The number of countries, communities, and institutions with 
improved capacity to inform climate risk management: 
….regional drought information coordinator 
 

• The number of staff in or working with institutions trained to 
develop and communicate local climate information and help 
reduce impacts 
 

• The number of research projects that conduct and update 
climate  drivers, impacts and user needs assessments in at-
risk regions  
 

•  The percentage of the regional population covered by 
adequate climate risk and early warning information systems  
 

Are we better off? How  w ill we know? 
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How often should criteria for “robustness” be 
reconsidered? 

Need more than just “translators” but 
 “policy entrepreneurs” to manage this process 

Managing risks in a changing climate 
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Innovation Evaluation 

Learning 

Monitoring 



THANK YOU! 



Transitions from 
applications 

Private vs public  

Applied  

Social-ecological 

Path dependence  

Across organizational 
boundaries 

Joint monitoring and joint 
fact-finding 

 

IMPACTS 

VULNERABILITY 

DEVELOPMENT 

RESILIENCE 

Translation?… … .Transfer?… … ..…  
Transformation?  

Expanding the 
range of options 

Coproduction should 
not become co-optation  



Categorization and Selected Driving Forces for 
Storyline Development 

General Driving Force 
Category 

Key CRBS Driving Forces Identified in Survey 

Natural Systems 
(Hydroclimate) 

• Changes in streamflow variability and trends 
• Changes in climate variability and trends (e.g. temperature, 

precipitation, etc.)  
Demographics & Land 
Use 

• Changes in population and distribution  
• Changes in agricultural land use (e.g. irrigated agricultural areas, 

crop mixes, etc.) 
Technology & Economics • Changes in agricultural water use efficiency 

• Changes in municipal and industrial water use efficiency  
• Changes in water needs for energy generation (e.g. solar, oil shale, 

thermal, nuclear, etc.)  
Social & Governance • Changes in institutional and regulatory conditions (e.g. laws, 

regulations, etc.) 
• Changes in flow-dependent ecosystem needs for ESA-listed 

species  
• Changes in other flow-dependent ecosystem needs  
• Changes in social values affecting water use  
• Changes in water availability due to tribal water use and 

settlement of tribal water rights claims 



Thank You! 



Source: Christian-Smith and Gleick 2012 “A 21st Century US Water Policy.” Figure 1.10. Oxford University 
Press. 
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Prevalent Vulnerability Index: much >>> property and 
wealth 
• Exposure and Susceptibility 
• Socio-economic Fragility 
• Lack of Resilience 

 

Presenter
Presentation Notes
Exposure and Susceptibility- Indicators - Population growth, average annual rate (%), Urban growth, average annual rate (%) ,Population density, people/5 Km2, Poverty-population living on less than US$ 1 per day PPP, Capital stock in millions US$ dollar/1000 km2, Imports and exports of goods and services, % GDP, Gross domestic fixed investment, % of GDP, Arable land and permanent crops, % land areaSocio-economic Fragility-Indicators-Human Poverty Index, HPI-1, Dependents as proportion of working age population, Inequality as measured by the Gini coefficient., Unemployment, as % of the total labor force, Annual increase in food prices %, Share of agricullture in total GDP growth (annual %),Debt service burden as a % of GDP, Soil degradation resulting from human activities (GLASOD)Lack of Resilience-Indicators-Human Development Index, HDI [Inv], Gender-related Development Index, GDI [Inv], Social expenditures on pensions, health and education, % of GDP [Inv]Governance Index (Kaufmann) [Inv], Infrastructure and housing insurance, % of GDP [Inv],Television sets per 1000 people [Inv], Hospital beds per 1000 people [Inv], Environmental Sustainability Index, ESI [Inv]
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