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Climate Services 

Introduction 
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Strategy 



Different Models of Climate Services 

• 1. Extension of Meteorological Services 
• 2. Development by a university or a group of 

universities 
• 3. Development of expert groups by the 

private Sector 
• 4. Creation of new institutions 



 
 
 
 

Anticipate environmental change, 
while considering uncertainities 

Analyze how the socio-ecological system 
will be affected by climate change  

Optimization of  «Top-down» 
and «Bottom-up» approches to 
maximize quality and relevance 
re. vulnerability, impacts and 
adaptation 

Professional Communities 
Impact, Vulnerability,  

Adaptation  
Social sciences 

Economy, Econometrics 
International negotiations 

Carbon trading 
Political science, Governance 

Professional Communities 
Atmospheric Chemistry 

Climate science,  
Modeling,  

Data analysis 
Hydrology, Ecology 

Human health 
Food security 

Knowledge in Support of Decision-Making 
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Example:  
Climate Change and Health 

.   
Three kinds of health impacts have been identified: 
   

1. Relatively direct impacts, usually caused by weather extremes 
 

2. Consequences of environmental change and ecological disruption 
in response to climatic change 

 

3. Consequences that occur when populations are demoralised and 
displaced by the following climate change induced factors:  

• economic dislocation,  
• environmental decline and conflict situations including traumatic, 

infectious, nutritional, psychological and other health consequences. 
 

World Health Organisation (WHO). 2003.  Climate change and human health: risks and responses.  



Health effects 
Temperature-related illness 
and death 
Extreme weather- related 
health effects 
Air pollution-related health 
effects 
Water and food-borne 
diseases 
Vector-borne and rodent- 
borne diseases 
Effects of food and water 
shortages 
Effects of population 
displacement  

CLIMATE 
CHANGE 

Human exposures 
 

Regional weather 
changes 
Heat waves 
Extreme weather 
Temperature 
Precipitation 

Source: based on Patz, et al., 2000 

Modulating  
influences 

Mapping Links Between Climate Change 
and Health 

• Most expected impacts will be adverse but some will be 
beneficial. 

• Expectations are not for new health risks, but rather 
changes in frequency or severity of familiar health risks 

Contamination 
pathways 

Transmission 
dynamics 

Agro-ecosystems, 
hydrology 

Socioeconomics, 
demographics 
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Climate Change’s Impacts on Health 

Source:Source: Haines, et al, JAMA 
2004 

      



Climate Services 

“Customers” and 
Business Model 



Public Services: 
• National/Federal Government 
• States and Provinces 
• Cities 

Private Sector 
• Financial and Insurances 
• Infrastructure 
• Agriculture, food, forest 
• Tourism, logistics 

Non-Governmental Organizations 
• Developed countries 
• Developing countries 

Scientific Community 
• Applied bio-physical sciences 
• Vulnerability, Impacts, Adaptation 

Broader Public 
 

Customers for Climate Services 

No single product for 
all customers but a 
multitude of products 
tailored to the needs 
of the users 



11 

Engagement, Entrepreneurship, and Evaluation  
are the keys to innovative and transformative 
services that will help citizens, businesses, and 
governments manage climate risks. 

The 3 E’s for Climate Service Providers 

ACCELERATING INNOVATION IN CLIMATE SERVICES 

Mark s. Brooks, MBA 
BAMS, 2013 
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Brooks, 2013 



13 

Market for „Climate Services“ (1) 

Climate change mitigation  
    Need for consultation due to numerous different regulations 
    Covered by well-established private consulting and service companies 
 
Adaptation to climate change  

 Impacts of long-term climate change are currently still not company 
relevant 

 Potential clients have not yet developed awareness for importance of 
adaptation   

 New or little developed market       
 
Awareness raising by providing targeted and individual advice 
Considerable effort necessary regarding marketing and education of 

customers and users.  
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Economic sectors with substantial need for Climate Services 
 
…have to deal with long-term investments, e.g.  
 

 Water management (great potential), forest management 
 Infrastructure, real estate and urban development 
 Investment banks and insurances 

 
Economic sectors with currently low demand for Climate Services 
 
…need primarily short-term projections (seasonal to decadal predictions) or depend on 
short-term weather or hydrological variations, e.g. 
 
     Logistics, transport 
     Tourism 
     Agriculture (partially) 

 
  

Market for „Climate Services“ (2) 



15 

Service Portfolio and Business Model 

Development and innovation 
Evolution of methodologies, instruments and 
skills, for (1) conception development for climate 
services, (2) generation of new proucts and 
services and (3) improvement of knowledge 
transfer and communication 
 
Generic services:      
Freely available products and services, free of 
charge  
 
Customer specific, individual services 
(usually liable to pay costs): Order-related, 
target group addressed products and services, 
subject to a charge 

Product 
examples 
 



To what degree does CCS develop its own products and services, its 
own market with an aggressive marketing strategy and customer 
relations, sectoral networks? 
 
Or is CCS the data keeper for others who will develop products and 
services? 
 
Or does CCS develop prototype products and services and let others 
(e.g., national climate services) to work with users and customers? 
 
What is the business model? Free generic products accessible to all 
and individual customer-specific products against retribution? 
 

Business Model 



Climate Services 

What are the 
questions of the 
“customers”? 



Not many customers require generic data from a large database. They 
require analyses and expert judgment using data and other information. 
 
The questions involve local aspects, but at a location that may be well 
outside Europe since the economy is global and corporations operate 
in many regions of the world. 
 
The customers require information about the robustness of the data 
and information about uncertainties. 
 

Which Information ? 



Project Managers must assess if proposed investments make sense 
from the climate point of view.  
 
These managers have no expertise in climate science. They do not 
know where and how to access data. 
 
Raw data is not helpful. Information must be pre-digest and easily 
understandable. 
 
Climate Services are asked to provide fact sheets with brief information 
on present and future climate, including the robustness of the 
information. 

An Example: Information required by 
an Investment Bank 
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Climate-Fact-Sheets  
Summarizing climate change information 

Example pages of the Climate-Fact-Sheet for Pakistan 

  Aim: Concise summary 
of available state-of-the-
art climate change 
information for a 
country/region 



Daily data of high-resolution climate change 
projections 
 - time period from 1960 to 2100 
 - horizontal resolution 25 x 25 km (50x50 km) 
 - only one emissions scenario (moderate A1B -
Scenario) 
Altogether 20 model simulations available 

Europe Globally 
Monthly and daily data of global (low-resolution) 
climate  projections 
- Time periods: monthly 1950-2100; daily for three time 
slices (1961-1990; 2046-2065; 2081-2100) 
- Horizontal resolution 100 to 500 km  
- Three emission scenarios (low - B1; moderate - A1B; 
high - A2) with about 20 simulations each 
Altogether about 60 model simulations 
available  

Data basis of the „Climate-Fact-Sheets“ 



List of parameters presented in the climate-fact-sheets? 
• Temperature (annual mean, minimum and maximum temperatures) 
• Annual total precipitation and the annual precipitation cycle 
• Actual evaporation 
• Climatic water balance (derived from difference between annual total 

precipitation and annual total actual evaporation) 
• Annual mean wind speed  
• Annual mean solar irradiance 

 

• Heatwaves & cold spells 
• Dry spells 
• Intensity & frequency of heavy rainfall events 
• Intensity & frequency of storm events 

 

• Change in mean sea level (if appropriate) 

Klima-Fact-Sheets – Briefing 30.11.2011 Concept of the „Climate-Fact-Sheets“ 



• Concise summary of the major information about the climate of a country for     
past, current and future development 

• Focus of the climate-fact-sheets is on the projected future changes 
• Fact-sheets usually have some 4 to 6 pages with short text passages, tables 

and different diagrams 
• Information is based on primary data (e..g projections from global and regional 

climate models or continental wide observational datasets) and literature review 
 
 

Concept of the „Climate-Fact-Sheets“ 



• Concise summary of the major information about the climate of a country for     
past, current and future development 

• Focus of the climate-fact-sheets is on the projected future changes 
• Fact-sheets usually have some 4 to 6 pages with short text passages, tables 

and different diagrams 
• Information is based on primary data (e..g projections from global and regional 

climate models or continental wide observational datasets) and literature review 
 
 

Concept of the „Climate-Fact-Sheets“ 

Expert judgment on signal 
strength and confidence 

Based on: 
- Statistical significance of changes 
- magnitude of absolute changes 
- Quality of climate model simulations    
  when compared to observed data 
- Signal-to-noise ratio of projected  
  changes 
- Agreement of model projections in  
  the direction of change 
 
 



Wind data acquired at meteorological stations are mainly used  
 
1. To scale the data measured at sites under development from 

the on-site observation period (usually one year) to time scales 
relevant for the financing and operation of the wind farms, i.e. 
about 20 years 
 

2. To predict the energy production of wind farms in conjunction 
with the energy trading and grid operation 

Another  Example: The Wind Energy 
Sector 



For the first requirement, homogenous historic wind data are 
needed covering at least 10 years but preferably more than 20 
years.  
  
At sites with relatively strong wind resource, an error of 0.1 m/s in 
the aggregated wind speed history will lead to an error in 
predicted long term energy production of 2 % to 3 %.  
 
For sites with moderate wind resource, an error of 0.1 m/s in 
predicted long term mean wind speed will cause an error of 3 % to 
5 % at such sites. 
 

Another  Example: The Wind Energy 
Sector 



A 0.1 m/s wind speed error contained in the wind statistics of a 
meteorological station will basically consume half of the expected 
return of the investor. 
 
For a medium size wind farm of 10 wind turbines, and error of 5 % 
corresponds to a loss (or gain) in the order of 200,000 € to 300,000 
€ per year at a site with moderate wind resource, i.e. about 5 M€ 
over the lifetime of the wind farm.  
  
 
  

Another  Example: The Wind Energy 
Sector 



Climate Services 

Evaluation of Model 
Data 



w 
 

C 



Climate change models (global and regionally downscaled) must 
be evaluated carefully, before they can be used as a basis for 
impact models or indicators, which are going into adaptation 
research/information. 
 
 
If bias-correction (or any other model output statistics) is used to 
modify the climate model data, then we have to know how much 
the method is changing the result (signal). 
 
A comparison of bias-correction methods is therefore needed. 

Evaluation of Climate Models 



The evaluation should not focus only on standard variables; it 
should consider parameters required by the users.  
 
Examples: hours of sunshine or humidity-driven parameters 
important for the construction sector, soil parameters for the 
agricultural sector. 
 
Observations such such parameters (e.g., soil parameters) are 
often missing.  

Evaluation of Climate Models 
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QC is needed in all steps of the creation of the data for climate 
change adaptation: observations and the associated techniques, 
modeling, model output statistics, analyses methods, visualization 
 
The standards for non meteorological data (e.g., soil data, socio-
economic data, model output, etc.) should be the same as for climate 
data.  
It makes no sense to have a very robust CC information, but less good data on e.g. sectorial 
data, which are of equal importance to the user for adaptation options. 
 
Data output formats, availability in the archives of values at all time 
steps, no missing values, easily accessible, transparent data, 
documentation, same standards across the EU. 
 
The archives MUST be open for everyone - not only NMSs.  
 

Requirements from the users 



Climate Services 

Conclusions 





Thank You 
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