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Project Overview: Main goal
The overall objective of ALARM project is:
to develop a prototype global multi-hazard monitoring and Early Warning System (EWS).
A global multi-hazard monitoring means near-real time (NRT) and continuous global Earth
observations from satellite, with the objective to generate prompt alerts of natural hazards
affecting ATM and to provide information for enhancing situational awareness and providing
resilience in crisis.

•

•
•
•

particles in suspension and gas derived from
natural hazards (volcanic ash and SO2, dust
clouds from sandstorms, and smoke from
forest fire);
severe weather situations such as deep
convection and extreme weather;
space weather regarding exposure to increased
levels of radiation during flight;
environmental hotspots potentially
contributing to global warming in a large extent.
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Project Overview: Specific goals
ALARM EWS plans to provide alert information for the stakeholders about the threat in 3 temporal domains:

•
•
•

1) NRT early warning (geolocation, altitude and level of severity of the observed hazard);
2) nowcasting [up to 2h]; and
3) forecasting [from 2h to 48h] of hazard evolution at different flight levels.

ALARM EWS plans to provide alert information in three spatial domains: local, regional, global.
The consortium will analyse the requirements for its inclusion in the yellow SWIM profile.
Specifically, the aim is to enhance situational awareness of all stakeholders in case of multiple hazard crisis by
facilitating the transfer of required relevant information to end-users, presenting such information in a user-friendly
manner to ATM stakeholders. In summary, anticipating severe hazards and fostering better decision-making.

Can we move from NRT observations to predictions and, then, hotspots and related information?
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Project Overview: Overall Concept
Block 1
The EWS

Block 2
The models
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SWIM/ATM
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Project Overview: linked activities
Thematic Challenge #3 “Efficient provision and
use of meteorological information in ATM”
Hosting Platform
Participant No *
1 UC3M
(Coordinator)
2 BIRA

H2020-MG-2016-SingleStage-INEA

Operational alert Products for ATM via SWIM (‘OPAS’)
3 SATAVIA

Severe Weather

Environment

4 UniPAd

5 DLR

Catalytic: CARGO (airport-sCAle
seveRe weather nowcastinG
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Project Overview: Ambitions
Summary of ambitions: ALARM has four ambitions,
namely:
ALARM’s Ambition #1 lays on the combined use of
geostationary (global coverage) and polar orbiting sensors
to improve NRT quasi-continuous selective detection of
natural airborne hazards (ash, dust, smoke) from
geostationary sensors, incorporating new alert products
on nowcasting/forecasting of SO2 dispersion. VOLCANO,
DUST and SMOKE observations and short-term forecasts
of SO2
ALARM’s Ambition #2 is to develop standardised space
weather messages with a three-colour coding (green for
quiet, orange for a risk of impact on aviation, and red for
an alert detected) providing information on increased
radiation levels at flight altitudes and HF disturbances due
to polar cap absorption, based on observations and
forecasts as provided within PECASUS. Observations of
Space weather (Global)
ALARM’s Ambition #3 is to integrate climate change
information within ALARM Early Warning System,
representing a cornerstone towards an eco-efficient ATM.
Forecasts of Climatic Hotspots (Global)
ALARM’s Ambition #4 is to develop advanced nowcasting
models (including overshooting) capable of providing
accurate predictions of severe thunderstorms developed
locally (with small characteristic sizes of ~1km) and in a
very short time (< 30 min). Local nowcasting and shortterm forecasting of severe weather

Finally, to integrate them into ATM information flow
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(WP2) Alert system hosting platform
●
●
●
●

Task 2.1: Data platform of ALARM EWS – State of the art of EWS dedicated to ATM
Task 2.2: Implementation of data platform of ALARM EWS.
Task 2.3: Architecture of ALARM EWS.
Task 2.4: Implementation of risk area and ATM products.

Dust

Ash

EWS
Smoke
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●
●
●
●
●
●

(WP3) SO2 Dispersion models
Task 3.1: Identify observational training dataset.
Task 3.2: Access model (hind/forecast) data.
Task 3.3: Bias correction development and application: extract hindcast data for training dataset
Task 3.4: Bias correction development and application: develop and test bias correction metric
Task 3.5: Bias correction development and application: extract forecast data for ALARM dataset
Task 3.6: Bias correction development and application: apply test bias correction metric

nowcasting [up to 2h]; and short-term forecasting [from 2h to 6h] of SO2
at regional scale (showcase at few locations)
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(WP4) Severe weather hazards
●
●
●
●

Task 4.1: Extremes and climate.
Task 4.2: Convection nowcasting
Task 4.3: Overshooting
Task 4.4: Airport campaign

NRT early warning, nowcasting [up to
2h]; and short-term forecasting [from
2h to 6h] of Severe Storms at one airport

Deep Neural Network (DNN) with a traditional fully connected
structure with TensorFlow backend. Dataset split into training
(70 % of the samples), validation (15 %) and test (15 %) set.
Binary cross-entropy as loss function and the overall
classification accuracy as validation metrics. Early stopping and
L2 norm weight regularization will be used to avoid overfitting
on training data. Performances, in terms of overall accuracy and
confusion matrix, evaluated on the test set.
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(WP5) Environmental Hotspots
●
●
●

Task 5.1: Evaluation of climate impacts.
Task 5.2: Algorithms for environmental (climate) hotspots
Task 5.3: MET data requirements

Contrail CCF

Water vapour CCF

Ozone CCF

Use of a-CCFs
forecasting [from 2h to 48h]
at regional/global scale

From CCFs to a-CCFs

ATM oriented
Product
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ALARM Website and media
Follow us ;-)
ALARM Project H2020
@ALARM_H2020

www.alarm-project.eu

• CVC Summer school
• Fall 2021 (will see if online or in-situ)
• ALARM stakeholder Workshop (requirements)
• May-June 2021
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Thank you very much
for your attention!
This project has received funding from the SESAR Joint Undertaking
under the European Union’s Horizon 2020 research and innovation
programme under grant agreement No [number]

The opinions expressed herein reflect the author’s view only.
Under no circumstances shall the SESAR Joint Undertaking be responsible for any use that may be made of the information contained herein.

