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The NACLIM project is a European funded,  collaborative project, 

which started in 1st November 2012 and will end 31st January 

2017. It is primarily a scientific research project focusing on 

assessing decadal climate forecasts and understanding the 

variations in sea surface temperature and sea ice cover, through 

observational and modeling studies. The project aims to:

‘Investigate and quantify the predictability of the climate in the 

North Atlantic/Arctic sector over inter-annual to decadal 

timescales’. 

The data from this project will be used to validate and run global 

climate models (GCM). GCM data is used by NACLIM partner 

VITO, to run urban climate models with much higher resolutions 

and restricted spatial scales (e.g. cities).

Working with Geographical Information System (GIS) experts 

G.I.M., the outputs of the VITO urban climate model can be 

mapped against socioeconomic factors to create heat risk maps 

and understand the socioeconomic costs of heat waves in urban 

environments.

For more detailed information on the NACLIM project visit the 

website, www.naclim.eu

The NACLIM project is financed by the European Commission 

through the 7th Framework Programme for Research Theme 6 

Environment Grant Agreement 308299.
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The North Atlantic and Climate
The links between ocean, climate and the impacts on urban society

The oceans are an integral part of the climate 

system. The sun warms the surface waters of the 

ocean most strongly at the equator. This heat is 

transported by the prevailing ocean currents, from 

the equator to the polar-regions. In the North 

Atlantic this current flows northwards at the surface 

of the ocean, along the European continental shelf. 

It is responsible for keeping Europe warm. When the 

warm water reaches the Arctic it cools and sinks, 

creating an overturning motion, driving global ocean 

circulation.

As humans put more CO2 into the atmosphere the 

climate warms, and the oceans take up more heat. 

The increase in ocean temperature is causing the 

Arctic sea ice to melt, resulting in more freshwater 

inputs to the ocean. This freshwater input lowers 

the oceans density. 

Scientists predict that overturning circulation will 

stop or slow if too much freshwater enters the 

Arctic Ocean. This will stop the transport of heat 

northwards past the European continent, thus 

cooling the climate.

NACLIM Science

NACLIM scientists are 

undertaking observational 

studies of ocean temperature, 

salinity and current speed in the 

North Atlantic. They are also 

working to improve computer 

models of North Atlantic 

circulation and heat distribution. 

Ultimately this data will be used 

to improve global climate models 

and predictions.

The core science themes include: 

•  Predictability of key oceanic 

and atmospheric quantities

•  Monitoring of North Atlantic 

Parameters

•  Initialization of prediction 

systems with ocean observations

•  Impact on the oceanic 

ecosystem (Work Package 4.1) 

and urban societies (NACLIM 

Work Package 4.2)

Impact on urban societies 

Cities occupy only a small fraction of the European 
continent, but a large proportion of the European 
population. Urban areas are particularly vulnerable 
to climate extremes such as heat waves. Knowledge 
of how climate will vary over seasons and decades is 
critical to understanding climate impacts on urban 
areas. 

A warming climate will result in stronger and more 
frequent heat waves, which will be exacerbated in 
cities by the urban heat island (UHI) effect. Heat 
waves have socioeconomic impacts including:
•  Increased hospital admissions and mortality
•  Decreased air quality
• Damage to buildings and infrastructure

In order to prepare for such climate impacts, city 
planners need to know the:
•  Extent of the urban heat island effect
•  Socioeconomic impacts of urban heat
•  Areas most at risk from future heat waves 
•  Effectiveness of UHI mitigation strategies.

The NACLIM project can help to provide this 
information, using the UrbClim model.

The UrbClim model

In order to understand how climate impacts cities 
both now and in the future, models are needed.  
Urban climate modeling is increasingly considered a 
necessary tool to evaluate the impact and efficiency 
of urban infrastructure design measures aimed at 
improving the climate resilience of cities. 

The UrbClim model, developed by the science team 
at VITO, is a fast running urban climate model 
producing long timescale outputs at high spatial 
resolutions (few 100 m). 

The UrbClim model can be implemented on any 
urban area in Europe and uses the following data:
•  Meteorological data from both local climate  
    observations and global climate model  (GCM)  
    predictions 
•  Terrain data (e.g. land cover, vegetation index,  
    soil sealing) – provided by individual cities  
    interested in the model outputs.

The UrbClim model outputs will be used to: 
•  Model the UHI effect, 
•  Create heat risk maps 
•  Map the socioeconomic impacts

Cutting Edge Science
Applied to your cities needs

Providing tools for effective city 
management and planning

Mapping the Urban Heat 
Island Effect

The UrbClim model will be run for each city 
and will produce modelled data showing the 
extent of the UHI effect. Modelled data will 
be compared to in-situ data to verify the 
model’s capability. To date the model can 
reproduce observations to within 1°C 
accuracy.

Producing heat risk maps 
for the coming decade

Using data from global climate model 
experiments (CMIP5) urban climate 
predictions will be made for decadal 
timescales of particular interest to each of 
the cities. Predicting/projecting scenarios up 
to 2100 will help cities to produce future 
adaptation strategies, which have been 
downscaled from the UrbClim outputs. 

Mapping socioeconomic impacts

The urban climate predictions for both the current and future periods will be coupled with 
socioeconomic data, such as population density and typology, land use type and housing 
quality. An analysis will be made of the impact of the predicted urban climate on human 
health and other socioeconomic factors.

Stakeholder Engagement

Throughout the NACLIM project representatives 
from the partner cities are actively included in 
the planning process for the modeling and 
mapping exercises. 
Without such stakeholder engagement, the 
project could not be undertaken. As such the 
representatives from the three cities are more 
than just stakeholders, they become like 
partners in this European funded project.

As a result of this continued stakeholder 
engagement, the requirements of the cities 
have been clearly developed and defined for the 
model output and include:

1. Scenarios linked to urban planning
•  Effect of the urban heat island (UHI) on  
    urban planning, today and in the future.
•  Impacts of green roofs on the UHI effect,  
    with links to potential green roof map/plan  
    for each city, for the timeframe 2030-2040.
•  Impacts of the change in building albedo  
    (reflectivity; e.g. through change to green roof       
    type) on the UHI.
•  Impacts of city expansion on the UHI effect            
    (e.g. projected Land Use Land Cover)

2. Scenarios using projected population figures
•  Effects of the densification of the population  
    and development of new areas of settlement  
    on UHI effect
•  Impacts of the UHI on the vulnerable  
    populations (e.g. young children in schools  
    and areas of elderly populations). 

There will be continued dialogue to identify the 
relevant socioeconomic impacts


