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Note by Cedre

The present document introduces the MANIFESTS Genius (From Gases and Evaporators risk
assessmeNt towards an Integrated management of sea and land pollUtion incidentS) training course to
be held on May 15", Funded by the Union Civil Protection Mechanism and coordinated by Cedre, the
MANIFESTS Genius project aims to address gaps in responding to accidental releases of volatile and
gaseous HNS at sea.

The objective of the MANIFESTS Genius training courses is to transfer knowledge and decision-making
tools that were developed in the framework of MANIFESTS Genius, as well as previous EU and national
projects, such as databases, guidance and tools to stakeholders and authorities involved in maritime
pollution, both at sea and inland. These stakeholders include fire services, maritime and Civil Protection
agencies at local, regional and international levels, the regional agreement Contracting parties (BONN,
HELCOM, REMPEC) as well as EMSA. The training courses will teach stakeholders how to use the
available tools, aiming to raise awareness of decision-making resources developed by the project and
other EU and national initiatives (such as prediction models, guidance, databases, etc.).

Cedre has secured three international training sessions for 2025:
— REMPEC 16th Meeting of the Focal Points — Sliema, Malta, May 13-15, 2025
— Bonn Agreement OTSOPA Response Group Meeting — Brest, May 20-22, 2025
— HELCOM - Late 2025.

Working groups and laptops will be required to conduct the exercise. The desktop exercise will be held
in the Piraeus Port, Greece. The general timeline of the training session will be as follows:

— Briefing (30 min)
Presentation of the MANIFESTS-Genius project and its tools, explanation of the desktop
exercise

— Desktop exercise (1,5 hour)

= st part: Chemical expertise (HNS database)

= 2nd part: Risk assesment (Prediction models)

= 3rd part: Public Health risk (Guidance on sheltering or evacuation)
= 4th part: Response (MARINER-MANIFESTS Knowledge tool)

— Debriefing (30 min)
Feedback, presentation of the remaining MANIFESTS Genius Tools (COP Tool, Exercise tool,
serious game)

The following page provides an overview of the tools and guidelines of the decision-support system.
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Background

1 Based upon the success of the previous MANIFESTS project, MANIFESTS Genius (From Gases
and Evaporators risk assessmeNt towards an Integrated management of sea and land pollUtion
incidentS), aims to address gaps for responding to accidental releases of volatile and gaseous Hazardous
and Noxious Substances (HNS) at sea. Such releases can lead to the formation of gas clouds that are
potentially toxic, flammable or explosive, posing risks to responders, nearby populations and the
environment.

2 Co-funded by the Union Civil Protection Mechanism (UCPM) and coordinated by Cedre, this
project aims to enhance the capabilities of marine pollution responders. It focuses on developing
innovative decision support and training tools, creating operational guidelines, and improving access to
essential knowledge and databases. The decision-support tools for chemical pollution preparedness are
already available on an open-source platform, which will be upgraded during the MANIFESTS Genius
project (Appendix 1). The objective of this session is to present and demonstrate these tools through
concrete HNS release scenarios.

3 The tools and guidelines include:
1 HNS-Database
The HNS database contains more than 600 chemicals with up to more than 100 parameters by

chemical. The chemicals are from the MIDSIS-TROCS database (http://midsis.rempec.org/ ) and from
the HNS-MS database (from Cedre). It can be used easily by a user looking to retrieve data for a
chemical or can be accessed from an APL.

2 Guidance on sheltering or evacuation

Evidence-based guidance has been developed to aid planners and responders in decision making for
protection of the public in the immediate aftermath of incidents involving gases or volatile chemicals.
The guidance comprises a comprehensive report detailing decision making factors and approaches,
together with a field guide for use in training and response. Both can be downloaded from the project
website. The guidance was trialled with a training exercise for response stakeholders in 2023 (March
1st, Principality Stadium, Cardiff), with very positive feedback on its use for training and response.

3 MARINER-MANIFESTS Knowledge Tool

The MARINER-MANIFESTS Knowledge Tool is an online repository that includes a comprehensive
compilation of marine research and technical resources focused on the preparedness and response to
HNS spills. This database was developed in the framework of the MARINER project (http://mariner-
project.eu/), from year — to year, and it was updated and improved during the MANIFESTS project to
address specifically knowledge related with gaseous and volatile substances, and to compile information
on marine pollution exercising, to facilitate access to this knowledge to marine pollution responders.
The public database currently stores information about 130 European and national projects, and 70
organisations working in the field of maritime pollution and 741 resources extracted from these projects
and organisations. Resources were analysed and classified according to 12 areas of knowledge,
including exercising.

4 MANIFESTS Exercise package

The MANIFESTS Exercise package aims to strengthen training and exercise capacities of response
organisations by providing knowledge, guidance and resources to prepare, develop and evaluate
marine pollution response exercises. It also facilitates scheduling an exercise programme, and enables


https://wwz.cedre.fr/en/Projects/2024/MANIFESTS-Genius-2024-2025
http://midsis.rempec.org/
https://manifests-project.eu/hns-database/
https://manifests-project.eu/documents/31/Deliverable_D3.2_Decision_making_Guidance_Field_Guide_UKHSA_Final_V1.pdf
http://mariner-project.eu/
http://mariner-project.eu/
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replication of exercises and standardisation of all the documentation produced during exercises. The
exercise package consists of four functionalities: ) Basic principles describing the fundamentals of
exercising, ) Exercises database that stores documentation of more than 150 exercises of various levels
of complexity, types and geographical scope, and also guides, manuals and other support documentation
(linked with the MANIFESTS-MARINER Knowledge Tool), Agenda to schedule a programme of
exercises and, for each exercise, milestones and email alerts, and ) Exercise Tool to guide users in the
formulation of their own exercises.

S Prediction models

The OSERIT (Oil Spill Evaluation and Response Integrated Tool) can forecast the drift of pollutants at
sea. Significant improvements have been made to the model, including the addition of modules to assess
fire and explosion risks, along with an atmospheric dispersion module that enhances the accuracy of
evaporation process simulations. These new modules were validated against experimental tests and a
sea trial. The model can be used in the event of oil or HNS accidents to estimate pollution trajectory and
provide fundamental insights into its behaviour and fate at sea. The service offers 5 types of modelling:
i.  Fires

ii.  Explosions

iii.  Drifting objects or persons

iv.  Drifting oil slicks

v.  Harmful Noxious Substances (HNS) released at sea

.6 COPtool

Taking advantage of the experience gained and the development carried out during the previous HNS-
MS and MARINER projects, the MANIFESTS Decision Support System (DSS-MANIFESTS) will
integrate several services, including the COPtool (Decision Support System) and a COP Viewer. This
DSS-MANIFESTS means a system designed to exchange information that occurs between the maritime
authorities and the different response teams (sea, coast, air), during a marine pollution contingency, to
carry it out in the most efficient way possible, guaranteeing that all actors involved in the crisis
committee and response teams can access the same data. Guides and codes can be downloaded from
https://github.com/MANIFESTS-DSS .

T Serious game

The Niovelius serious game has been specifically developed to assist crisis managers in effectively
handling accidental pollution caused by HNS. The game aims to provide a comprehensive learning
experience by illustrating the various phases of crisis management and fostering a deeper understanding
of the challenges associated with pollutants released into the aquatic environment. The game encourages
collaborative work, promoting reflective thinking among trainees who aspire to become investigators in
a specialized team dedicated to combating pollu-criminals engaged in severe crimes against the seas and
oceans. This innovative hybrid game combines physical objects with a digital interface, offering an
engaging and interactive training solution.

.8 Video on HNS spills

This video highlights some of the most important aspects to consider when dealing with an episode of
accidental marine pollution by gaseous substances.


https://odnature.naturalsciences.be/oserit/accounts/login/
https://github.com/MANIFESTS-DSS
https://github.com/MANIFESTS-SG-Niovelius/1.0/
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Actions requested by the Meeting

4 The Meeting is invited to:
1 take note of the information provided in the present document; and

2 comment as deemed appropriate.
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Annex 1

MANIFESTS Layperson’s report



MANIFESTS

MANaging risks and Impacts From Evaporating and gaseous
Substances To population Safety

MANIFESTS in a nutshell

MANIFESTS aims to address gaps in current guidance for responding to accidental releases of volatile and
gaseous HNS (Hazardous and Noxious Substances) at sea. Such releases can lead to the formation of gas
clouds that are potentially toxic, flammable or explosive, posing risks to responders, nearby populations and
the environment. The project’s objective is to enhance the capabilities of marine pollution responders by
developing innovative decision support and training tools, operational guidelines, and improving access to
relevant knowledge and databases.

MANIFESTS ran from January 2021 to April 2023. This document highlights the project outputs available
publicly. To learn more about the project please visit the project website.

History of past projects on HNS

2014-2015 eee 2016-2017

2009-2012

All ARCOPOL projects shared
the same final aim, which was
reinforcing the preparedness
and response to oil and HNS
spills in the Atlantic regions.
ARCOPOL focused on the
elaboration of guides and
tools to support response
operations.

Further improvement of
maritime safety in the Atlantic
area and reinforcement of
the protection of the coastal
regions from maritime pollution
through the capitalization and
upgrading of ARCOPOL and
ARCOPOL+ outcomes.

2015-2017

. Development of a decision-support

2012-2014 R tool that Belgian and French

ARCOPOL+

Updating and upgrading
of  ARCOPOL results,
with a special effort on
innovation, training and
technology transfer.

maritime authorities as well as
coastguard stations can activate in
order to forecast the drift, fate and
behavior of acute marine pollution by
Harmful Noxious Substances (HNS)
accidentally released in the marine
system.

)

Improvement of preparedness and response to HNS
spills in Europe by Translating relevant HNS R&D
outcomes into operational resources applicable by
responders; Improving training and exercise capabilities;
Upgrading tools to support decision making and
Increasing awareness and information exchange.

Develop and implement an integrated operational
framework for preparedness and response to oil and
HNS spills in marine waters. This project concerned the
Atlantic sub-region of Morocco, Madeira and the Canary
Islands.

2021-2023

Fill the knowledge and technology gaps
around early warning & detection, follow-up,
and early response to different or combined
types of flooding and hazmat pollution in
inland and transitional waters.



https://manifests-project.eu
http://www.arcopol.eu/?/=/lang/fr
https://www.hns-ms.eu/
http://mariner-project.eu/
http://marpocs.maretec.org/
http://www.hazrunoff.eu/
https://manifests-project.eu/

Partnership

The MANIFESTS partnership involves 9 institutes and administrations from 6 countries with strong and complementary
expertise in the field of marine pollution.

Lo

UK Health
Security

Agency Meteorologisk

UKHSA - United Kingdom A~ InSHTUTE
Risk assessment and MET.NO - Norway
incident management Pollution modelling

Cedre - France
Project leader
Chemical analysis

Training and exercises .
RBINS - Belgium

Pollution modelling
Decision support tools

—

INTECMAR - Spain
Pollution modelling
Decision support tools
Training and exercises

N

VRN
Wy CETMAR
. CE.TMARd‘ Spain IST - Portugal IMT Mines Alés - ARMINES- France
raining ana exercises Pollution modelling Risk assessment and incident
Knowledge transfer management

The MANIFESTS Consortium is also sincerely grateful for the valuable benefits derived from the in-kind contribution of
an Advisory Board. This board consists of six national maritime authorities who serve as the primary end-users of the
project results.

France Belgium Norway
French navy - CEPPOL Federal Public Service - Health, Food Norwegian Coastal
Chain Safety and Environment (DG-ENV] Administration
Portugal Spain United Kingdom
General Directorate of Maritime General Directorate of the Merchant Maritime Coast guard
Authority — Marine Pollution Marine (DGMM] Agency (MCA]

Response Directorate (DGAM]


https://wwz.cedre.fr/
http://www.intecmar.gal/
https://www.met.no/en
https://www.naturalsciences.be/
https://cetmar.org/
https://tecnico.ulisboa.pt/en/
https://www.gov.uk/government/organisations/uk-health-security-agency
https://www.imt-mines-ales.fr/
https://www.defense.gouv.fr/marine
https://archives.defense.gouv.fr/marine/enjeux/environnement/sauvegarde-maritime/ceppol/ceppol.html
https://www.health.belgium.be/en
https://kystverket.no/en
https://www.dgrm.mm.gov.pt/en/web/guest/dd
https://www.mitma.gob.es/marina-mercante/titulaciones/direccion-general-de-la-marina-mercante
https://www.gov.uk/government/organisations/maritime-and-coastguard-agency
https://www.armines.net/fr
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Project outputs

Experimental data on evaporation, fire and explosion

The mechanisms involved in the evaporation of a
chemicalspiltonthe surface of water were investigated
using a wind tunnel. This new experimental tool
allowed to study the impact of wind speed on the
evaporation process of volatile organic products and
to assess the corresponding evaporation rates. See
the results here.

Theradiative heat flux represents the amount of energy
emitted by flames that cause burns. Experimental
measurements were conducted to determine the
radiative heat fluxes at various distances from a 80 cm
diameter vegetable oil fire. Ten different vegetable oils
were tested, revealing significant underestimation of
the experimental values by existing models.



https://manifests-project.eu/documents/17/D2.3_Experimental_study_on_evaporation_from_a_slick_FINAL.pdf
https://manifests-project.eu/documents/17/D2.3_Experimental_study_on_evaporation_from_a_slick_FINAL.pdf
https://manifests-project.eu/hns-database/
https://manifests-project.eu/documents/31/Deliverable_D3.2_Decision_making_Guidance_Field_Guide_UKHSA_Final_V1.pdf
https://odnature.naturalsciences.be/oserit/accounts/login/
https://github.com/MANIFESTS-SG-Niovelius/1.0
https://exercisetool.cetmar.org/
http://knowledgetool.mariner-project.eu/
https://github.com/MANIFESTS-DSS

Measurements were conducted to determine the air
overpressures resulting from the explosion of a mixture
of propane and oxygen. These air overpressures highlight
the sudden increase of the ambient pressure, posing
serious risks to people, structures, and buildings. The
experimental data demonstrated excellent alignment with
theoretical models. These tests highlight the necessity of
establishing safety margins to safeguard response services

and vulnerable populations.

Field trial, Table-top and Port exercises

Table-top exercise

INTECMAR and CETMAR conducted a
table-top exercise based on a real incident
that occurred in Galicia in 2019 when the
chemical tanker “Blue Star” ran aground
on the rocks. For the exercise, the real
scenario was modified to address the
situation of a ship carrying a load of Xylene
that generates a toxic cloud. The main
objective of the exercise was to identify the
best operations that could be carried out by
all incident response teams involved. The
participation of all competent institutions
allowed to have a global analysis of the
response given by each group and the high
number of contingency plans involved in
the exercise was a good opportunity to
assess the interaction between at-sea and
land-based responses.

Cedre and the French Navy's CEPPOL conducted
a sea trial to test new sensors for detecting gas
clouds. The Belgian Coast Guard and the French
Customs were involved in this international test.
The trial included the evaluation of the SIMAGAZ
and SIGIS 2 multispectral IR cameras from ONERA
and the Belgian Civil protection. Drift models
were compared by monitoring a vegetable oil
slick's movement using drifting buoys and aerial
observations. Additionally, processing infrared
images of chemical spills allowed to validate the
evaporation model.

Port exercise

In the event of a maritime or port incident involving HNS, authorities
in charge of contingency planning must take numerous decisions
to organise the best response strategy. In such a rapidly changing
situation, an efficient exchange of information between competent
decision-making authorities and response teams on the ground can
greatly facilitate both decision-making and organisational processes.
INTECMAR developed the Common Operational Picture (COP] tool
integrated in the MANIFESTS Decision Support System (DSS] to
facilitate the sharing of useful information with response teams
deployed at sea, in the air or on the shoreline. To test the utility of
the COPtool, an exercise was carried out in Punta Langosteira in
collaboration with the Coruna Port Authority and REPSOL PETROLEO
S.A. The exercise simulated a 2 m*® Maya crude oil spill that produced a
toxic cloud of hydrogen sulfide (H,S].

The possibility of centralising all kinds of information in the COPtool
in a quick and easy way and customising the access to information
according to the needs and role of the user makes the tool useful for
all responders.




Tools developed

Update of the Chemical database
HNS-MS

The HNS database was updated in the
framework of the project and now contains
more than 600 chemicals with more than
100 parameters by chemical. All chemicals
are from the MIDSIS-TROCS database (from
REMPEC) and from the HNS-MS database
(from Cedre). It is accessible to any user
looking to retrieve data for a chemical or can
be accessed from an APL.

Guidance on sheltering or
evacuation

Incidentsinvolving release of gases orvolatile
chemicals can produce clouds that can
quickly travel and pose risks across a wide
area. It is therefore important to consider
actions to protect communities. Evidence-
based guidance has been developed to
aid planners and responders in decision-
making for protection of the public in the
immediate aftermath of such an incident.
The guidance comprises a comprehensive
report detailing decision-making factors
and approaches, together with a field guide
for use in training and response. Both can
be downloaded from the project website.
The guidance was trialled with a training
exercise for response stakeholders in 2023
with very positive feedback.

The MARINER-MANIFESTS
Knowledge tool

The  MARINER-MANIFESTS  Knowledge
Tool is an online repository that includes
a comprehensive compilation of marine
research and technical resources focused on
the preparednessandresponse to HNS spills.
Thisdatabasewasdevelopedintheframework
of the MARINER project and it was updated
and improved during the MANIFESTS project
to address specifically knowledge related
with gaseous and volatile substances, and
to compile information on marine pollution
exercising, to facilitate access to this
knowledge to marine pollution responders.
The database currently stores information
about 130 European and national
projects, and 70 organisations working
in the field of maritime pollution and 741
resources extracted from these projects
and organisations. Resources [including
exercising) were analysed and classified
according to 12 areas of knowledge.

The MANIFESTS Exercise Package

The MANIFESTS Exercise package has been
developed by CETMAR in collaboration with
INTECMAR and with the technical advice
of the Spanish Centre of Maritime Safety
Jovellanos (part of the Spanish Maritime
Safety and Rescue Service, SASEMAR].
The objective is to strengthen training and
exercise capacities of response organisations
by providing knowledge, guidance and
resources to prepare, develop and evaluate
marine pollution response exercises. It also
facilitates scheduling exercise programmes,
and enables replication of exercises and
standardisation of all the documentation
produced during exercises.

The exercise package consists of four
functionalities: 1) Basic  principles,
2)  Exercises database that stores
documentation of more than 150 exercises
of various levels of complexity, types and
geographical scope, and also gquides,
manuals and other support documentation
(linked with the MARINER-MANIFESTS
Knowledge Tool], 3] Agenda to schedule
a programme of exercises and, for each
exercise, milestones and email alerts,
and 4) Exercise Tool to guide users in the
formulation of their own exercises.

Niovelius Serious Game

The Niovelius serious game was designed to
assist crisis managers in effectively handling
accidental HNS pollution incidents. By
immersing trainees in a team of investigators
specialised in combating pollu-criminals
who commit severe crimes against marine
waters and ecosystems, the game aims
to foster an understanding of the complex
challenges associated with pollutants
released into the marine environment.
Additionally, it provides an opportunity to
acquire comprehensive knowledge of crisis
management through collaborative work.
Niovelius is an innovative hybrid game that
combines physical elements and a digital
application, enabling diverse learning
approaches and promoting an engaging and
playful experience.

Video on HNS spills

This video highlights some of the most
important aspects to consider when dealing
with an episode of accidental marine
pollution by gaseous substances.


https://manifests-project.eu/hns-database/
https://manifests-project.eu/documents/31/Deliverable_D3.2_Decision_making_Guidance_Field_Guide_UKHSA_Final_V1.pdf
http://knowledgetool.mariner-project.eu/
https://exercisetool.cetmar.org/
https://github.com/MANIFESTS-SG-Niovelius/1.0
https://manifests-project.eu/medias/#spills-of-volatile-substances

COPtool

Taking advantage of the experience gained
and the development carried out during the
previous HNS-MS and MARINER projects,
the MANIFESTS-DSS will integrate several
services, including the COPtool and a COP
Viewer. The MANIFESTS-DSS is a system
designed to exchange information between
maritime authorities and response teams
[sea, shoreline, air) in the event of a marine
pollution incident. It ensures that all
stakeholders involved in the crisis centre
and response teams have access to the
same data, enabling them to carry out the
response as efficiently as possible.

Modelling modules

The OSERIT (0il Spill Evaluation and
Response Integrated Tool] can forecast
the drift of pollutants at sea. Significant
improvements have been made to the
model, including the addition of modules
to assess fire and explosion risks, along
with an atmospheric dispersion module
that enhances the accuracy of evaporation
process simulations. These new modules
were validated against experimental tests
and a sea trial. The model can be used in
the event of oil or HNS accidents to estimate
pollution trajectory and provide fundamental
insights into its behaviour and fate at sea.

The service offers 5 types of modelling:

arwd -

Fire

Explosion

Drifting object or person
Drifting oil slick

HNS released at sea

List of deliverables

WORK PACKAGE 2

e D2.1- Literature survey on past accidents

e D23 -Enhancing knowledge and data on gases
and evaporators

WORK PACKAGE 3

e D3.1- Literature review onincidents and
pollutants behaviour

e D3.2 - Guidance for protecting communities from
maritime incidents involving airborne pollutants

e D3.3-MANIFESTS sea trial: catalogue of sensors
and their HNS detection capacity

e D3.4 - Desktop exercise “Blue Star”

e D3.5 - Port exercise report: Sharing information
through the MANIFESTS COPtool

e D3.7- MANIFESTS Exercise Tool

WORK PACKAGE 4

D4.1- Explosive and fire risk module

D4.2 - Improving the prediction of HNS
concentration in the atmosphere

D4.3 - Model intercomparison
D4.4 - Model validation

WORK PACKAGE 5

D5.1- MANIFESTS DSS: Implementation reports
D5.2 - MANIFESTS DSS: Installation guides

D5.3 - MANIFESTS DSS: User guides

D5.4 - MANIFESTS DSS: Proof of concept

WORK PACKAGE 6

D6.1- Communication and capitalisation plan
D6.2 - Poster

D6.2 - Leaflet

Dé.4 - Serious game: Proof of concept

Dé6.6 - Upgrading the HNS Knowledge Tool


https://github.com/MANIFESTS-DSS
https://odnature.naturalsciences.be/oserit/accounts/login/
https://odnature.naturalsciences.be/oserit/accounts/login/
https://odnature.naturalsciences.be/oserit/accounts/login/
https://manifests-project.eu/documents/6/D2.1_Literature_review_on_past_accident_VF_soumis.pdf
https://manifests-project.eu/documents/6/D2.1_Literature_review_on_past_accident_VF_soumis.pdf
https://manifests-project.eu/documents/17/D2.3_Experimental_study_on_evaporation_from_a_slick_FINAL.pdf
https://manifests-project.eu/documents/17/D2.3_Experimental_study_on_evaporation_from_a_slick_FINAL.pdf
https://manifests-project.eu/documents/17/D2.3_Experimental_study_on_evaporation_from_a_slick_FINAL.pdf
https://manifests-project.eu/documents/9/Deliverable_D3.1_Literature_review_on_incidents_and_pollutants_behaviour_PHE_V1_Final.pdf
https://manifests-project.eu/documents/9/Deliverable_D3.1_Literature_review_on_incidents_and_pollutants_behaviour_PHE_V1_Final.pdf
https://manifests-project.eu/documents/18/Deliverable_D3.2_Decision_making_Guidance_UKHSA_Final_V1.pdf
https://manifests-project.eu/documents/18/Deliverable_D3.2_Decision_making_Guidance_UKHSA_Final_V1.pdf
https://manifests-project.eu/documents/18/Deliverable_D3.2_Decision_making_Guidance_UKHSA_Final_V1.pdf
https://manifests-project.eu/documents/19/Deliverable_D3.3__MANIFESTS_sea_trial__catalogue.pdf
https://manifests-project.eu/documents/19/Deliverable_D3.3__MANIFESTS_sea_trial__catalogue.pdf
https://manifests-project.eu/documents/19/Deliverable_D3.3__MANIFESTS_sea_trial__catalogue.pdf
https://manifests-project.eu/documents/20/D3.4_Desktop_Exercise_Report.pdf
https://manifests-project.eu/documents/20/D3.4_Desktop_Exercise_Report.pdf
https://manifests-project.eu/documents/21/D3_5_PORT_EXERCISE_REPORT.pdf
https://manifests-project.eu/documents/21/D3_5_PORT_EXERCISE_REPORT.pdf
https://manifests-project.eu/documents/22/D3.7.MANIFESTS_Exercise_Tool_FINAL.pdf
https://manifests-project.eu/documents/12/MANIFESTS_D4.1_Report_explosion_and_burning.pdf
https://manifests-project.eu/documents/12/MANIFESTS_D4.1_Report_explosion_and_burning.pdf
https://manifests-project.eu/documents/11/MANIFESTS_D4.2_Improving_the_prediction_of_HNS_concentration_in_the_atmosphere.pdf
https://manifests-project.eu/documents/11/MANIFESTS_D4.2_Improving_the_prediction_of_HNS_concentration_in_the_atmosphere.pdf
https://manifests-project.eu/documents/23/D4.3_MANIFESTS_models_intercomparison.pdf
https://manifests-project.eu/documents/23/D4.3_MANIFESTS_models_intercomparison.pdf
https://manifests-project.eu/documents/24/MANIFESTS_D4.4_-_Models_validation.pdf
https://manifests-project.eu/documents/24/MANIFESTS_D4.4_-_Models_validation.pdf
https://manifests-project.eu/documents/25/D5.1_-_MANIFESTS_DSS_-_Implementation_reports.pdf
https://manifests-project.eu/documents/25/D5.1_-_MANIFESTS_DSS_-_Implementation_reports.pdf
https://manifests-project.eu/documents/26/D5.2_-_MANIFESTS_DSS_-_Installation_guides.pdf
https://manifests-project.eu/documents/26/D5.2_-_MANIFESTS_DSS_-_Installation_guides.pdf
https://manifests-project.eu/documents/27/D5.3_-_MANIFESTS_DSS_-_User_guides.pdf
https://manifests-project.eu/documents/27/D5.3_-_MANIFESTS_DSS_-_User_guides.pdf
https://manifests-project.eu/documents/28/D5.4_-_Proof_of_concept_of_MANIFESTS_DSS_EN.pdf
https://manifests-project.eu/documents/10/D6.1_Communication_and_Capitalisation_plan_VF.pdf
https://manifests-project.eu/documents/8/IMP_poster_ok.pdf
https://manifests-project.eu/documents/13/11012022_Leaflet-Manifests_ok_2_0A20bGn.pdf
https://manifests-project.eu/documents/29/MANIFESTS_WP6.5_Meeting_2023-03-22vf.pdf
https://manifests-project.eu/documents/30/D6.6_Upgraded_and_updated_Knowledge_Tool_Booklet_exercises.pdf
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