








We co-design climate, air quality 
and health resilience services, while facilitating 
knowledge exchange  and technology transfer 
of state-of-the-art research at local, national, 
and international levels.

EARTH SCIENCES DEPARTMENT 

Groups and teams involved: Global Health Resilience, Climate Services, 
Knowledge Integration, and Computational Earth Sciences



Global Health
Resilience



Climate-sensitivity of 
infectious diseases
Tilly Alcayna et al., Lancet Planet Health 2025
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About GHR
Interdisciplinary
Research

Digital 
public 
goods

Global Health Resilience (GHR)

Co-creating early 
warning systems for 
climate-sensitive 
infectious diseases

Attributing human 
health impacts to 
human-caused       
climate change

Integrating climate 
observations, predictions 
and scenarios into 
climate and health 
intelligence solutions 

Decision-making 
platforms

Disease risk model Attribution

Scenario building

 
 

Climate
data

Socio-economic 
data

Surveillance 
data

Harmonizing 
multi-scale 
spatiotemporal 
data 

Predicting the 
probability of 
climate-sensitive 
disease outbreaks 



Preparedness and response

Loss and damage

Guide adaptation

Evaluate interventions



Methodological advances in modelling the impacts of climate on infectious diseases



Translating our findings for a young audience

Rachel Lowe et al., Frontiers Young Minds 2025



Digital Public Goods
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IDAlert aims to tackle the emergence and 
transmission of pathogens by developing a 
range of decision-support tools and systems to 
enable decision-makers to act on time with 
improved responses.

Our Vision Our Approach
Climate change is one of several drivers 
of recurrent outbreaks and geographical 
range expansion of infectious diseases in 
Europe.

We tackle multidimensional research 
challenges by adopting a framework of 
co-production of policy-relevant indicators and 
decision support tools that track past, present, 
and future climate- induced disease risks 
across hazard, exposure, and vulnerability 
domains at the animal, human, and 
environmental interface.

year project, funded under    
Horizon Europe programme



Focus: Climate Change & One Health

Rocklöv, Joacim, et al. "Decision-support tools to build climate resilience against emerging infectious diseases in Europe and beyond." The Lancet Regional Health–Europe 32 (2023).



The validity of the tools and methods developed will be demonstrated in 
climate-emergence hotspots, with different ecological settings and climate-induced 
threats

6 Case 
studies



EpiOutlook: 
A seasonal forecasting 
platform for climate-sensitive 
infectious disease risk



The EpiOutlook platform



EpiOutlook is a digital platform for 
forecasting and monitoring 
climate-related health risks in Europe.
It combines climate predictions and 
epidemiological risk indicators to support timely, 
cost-effective public health decisions. 

The platform is designed for scientists, medical 
professionals, humanitarian agencies, and 
policymakers.



It estimates changing climatic 
suitability for different pathogens 
and disease vectors.

These indicators are particularly 
relevant for supporting decisions 
that need to be made several 
months in advance.



Demo

https://docs.google.com/file/d/14RapBtDo_2QY3d93X0vS9zyMPLwWWjvz/preview


Human-centered design 
co-production process



The development of the EpiOutlook 
platform has followed a collaborative, 
design-driven approach from its 
inception.

Using design thinking methodologies, the 
project has actively involved both local 
and regional stakeholders to ensure that 
the platform addresses real-world needs 
and challenges.

User centered approach

Human

Desirable

Technology

Feasible

Resources

Viable



Design thinking frameworks that relies on qualitative and quantitative data that helps 
us quickly identify trends and patterns. It starts with a nuanced understanding of what 
motivates a set of people and why.

Co-production process



Co-production process



Different iterations of stakeholder consultation 
events, from idea brainstorming to testing:

Co-Creation and Collaboration



User personas



Overview of platform 
and indicators



Main functionalities

Anomaly maps

Seasonal forecasts of climatic suitability

Sociodemographic layers

Vector presence layer

Climate drivers and yearly outlooks

Downloadable images and data



Development of policy-relevant indicators

● Lancet Countdown in Europe: annual indicators for 
climate-sensitive infectious diseases 

○ Used to compare changing length of transmission 
season over time (historical) as well as projected 
into the future (up to 2100) 

● Why adapt these?

○ Trust of policy-makers in these annual indicators 

○ Adaptation from annual reports to seasonal 
forecasts for decision-making

○ Additional relevant data layers   



Background: indicator development

● Linking climate-sensitive infectious disease and extreme weather 
indicators to seasonal forecasts (lead times of 1-6 months)

● Each NUTS3 area of Europe receives a probabilistic score for climatic 
suitability for a given month

Example indicator
A vector survives in the 

following conditions:
Temperature between 

10-25ºC
Relative humidity above 40%

Climatic suitability map Anomaly map



Overview of platform content

Climate-sensitive infectious disease and 
extreme weather indicators

Sociodemographic layers

Vector presence layers

Unit: persons per 
square km
Source: EUROSTAT 
2024
Scale: NUTS3

Unit: Index score
Source: ESPON 2022
Scale: NUTS3

Classes: established, 
introduced 
Source: VectorNet
Scale: NUTS3



Overview of indicators

Indicator Climatic thresholds Data sources

Dengue, 
Chikungunya and 
Zika

Temperature, relative 
humidity

ERA5-Land monthly means and 
ECMWF SEAS-5.1 forecast data

West Nile Virus Temperature, relative 
humidity

Malaria Temperature, relative 
humidity, precipitation

Tick-borne diseases Temperature, relative 
humidity

Drought and wet 
conditions SPEI 3



Seasonal climate 
predictions



What are seasonal climate predictions?

Seasonal forecasts are produced using an Earth system 
model to represent interactions between the atmosphere, 

ocean, land and other Earth-system components



ocean 
circulation

snow 
cover

sea-ice 
extent

atmosphere 
interactions

Key sources of 
predictability for seasonal 

climate predictions

How are seasonal climate predictions made?



● Seasonal climate predictions are made 

with multiple ensemble members

● The raw forecast can be biased

● We calibrate (or bias adjust) the 

predictions to reduce biases and improve 

model reliability

○ to do this, we use past forecasts 
and observations

Processing raw seasonal predictions



EpiOutlook threshold-based indicator predictions

Raw forecasts 
of monthly 
variables

Spatial 
aggregation to 
NUTS3 level

Bias 
adjustment of 

climate 
variables

Calculation of 
indicators 

using 
thresholds

Probability of 
suitability for 
each region



Software development



?

Software Development



Software Development Life Cycle

1 REQUIREMENT ANALYSIS

Stakeholder consultation
User sessions

5 DEPLOYMENT

Releasing the application

2 UX DESIGN AND 
PROTOTYPING

User-centered co-design

4 TESTING
Quality and maintenance

3 IMPLEMENTATION

Writing the code

Software 
Development 

Life Cycle
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How the data flows to you?

Supercomputer Platform Server User
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performance 48
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performance

Data visualization
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Future directions



Technical 
● Expand to multi-model approach for indicators
● Expand geographically, deploy case studies, include subseasonal forecasts
● Include additional data sources (e.g., anonymised human case data)

Policy and practice
● Integrate into the European Climate and Health Observatory 
● Develop AI LLM to improve policy-maker and practitioner engagement 

Future directions





Q&A



This project has received funding from the European 
Union’s Horizon Europe research and innovation 
programme under grant agreement No 101057554. 

Follow

        

www.idalertproject.eu 

@IDAlertproject

 IDAlert

More information

IDAlert is one of the 6 research and innovation 
projects that form the Climate-Health Cluster, 
funded by the European Commission Horizon 
Europe programme and the European Health 
and Digital Executive Agency (HaDEA).

All cluster projects address climate 
change-induced health risks and help 
increase preparedness and adaptation.

www.climate-health.eu

ines.martin@bsc.es


