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Thunderstorms, flash floods, strong winds, extreme
temperatures, and high UV exposure can rapidly transform stable
situations into acute emergencies, with the difference in
outcomes often coming down to proactive weather monitoring
and having reliable alert systems in place. Effective monitoring
and warning systems are not optional—they are integral safety
components, on par with crowd management and fire safety.

Essential framework for implementing weather monitoring and
early warning systems for outdoor events is shown in here,
drawing from good practices and European expertise in
meteorological services.




From Weather Forecasts
to Impact-Based
Warnings

Traditional Approach Modern Impact-Based
Approach

"What will the weather be?"

, "What impact will the weather
* Generic forecasts ]
have?

* General predictions

. - Event-specific analysis
« Limited context P y

- Site-tailored warnings

* Visitor profile considerations

This shift aligns with World Meteorological Organization standards for
Multi-Hazard Early Warning Systems, moving beyond simple predictions
to actionable intelligence that protects lives and reduces damages.
Weather services now specialize in live events, offering forecasts and
alerts tailored to your exact location and timeframe, unlike generic
weather apps that cover a whole city, these services zoom in on your
venue's microclimate.



The Critical Importance of
Weather Monitoring

1st 100%

Primary Risk Driver System Effectiveness
Weather-related hazards rank as the Functioning early warning systems
top risk factor for outdoor events are among the most effective
worldwide measures to reduce damages and

casualties

24/7

Continuous Monitoring

Round-the-clock observation required
for rapid response to changing
conditions

National and international analyses consistently demonstrate that properly
implemented monitoring and warning systems dramatically improve safety
outcomes. These systems must be treated as core infrastructure, not
supplementary features.



Essential Components of Weather Monitoring
Systems

© -
Technical Setup Threshold Definition
Infrastructure for continuous monitoring and data collection Clear triggers for escalation and response actions

Command Integration Support Tools

Seamless connection to decision-making structures Templates, checklists, and weather matrices



Objectives, Scope, and Interfaces

Continuous observation of relevant weather parameters to identify critical conditions early and trigger
protective measures.
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Prevention Response
Risk analysis and planning phase activities Operational measures executed on-site during
events

This module defines the monitoring framework within the overall security concept, establishing clear
interfaces with technology systems, crowd management, medical services, and authorities. It references
overarching state regulations and establishes information management protocols.



Meteorological Data Sources

Moving Beyond Random Apps to Quality-Assured Intelligence

il g £

Official Sources Commercial Services On-Site
Municipal warnings and « On-site meteorologists Measurements
warning maps . Tailored warning products - Mobile weather stations
National meteorological - Wind sensors on
services . High-resolution infrastructure
Warning levels and nowcasting  Lightning detection
preliminary notifications systems

Expert advice and
newsletters

[J) Critical requirement: Establish minimum standards for data sources and maintain comprehensive
documentation of all weather services utilized.



European Best Practices: Governmental and Private

Systems

Leading Examples of Weather Monitoring Excellence

©

ECMWF Collaboration Network

The Anemoi collaboration brings together
ECMWF and National Meteorological Services
from across Europe: the Spanish State
Meteorological Agency (AEMET), the Danish
Meteorological Institute (DMI), the German
National Meteorological Service (DWD), the
Finnish Meteorological Institute (FMI),
GeoSphere Austria, the Royal Netherlands

Meteorological Institute (KNMI), Météo-France,

MeteoSwiss, Met Norway, Belgium's Royal
Meteorological Institute (RMI), The Swedish
Meteorological and Hydrological Institute
(SMHI) and UK Met Office.
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EUMETNET Coordination

Well-coordinated cooperation between the
national meteorological services increases the
effectiveness and efficiency of global and
regional monitoring systems and allows the
methods employed in weather and climate
forecasting to be further developed. This
network ensures standardized approaches

across European events.
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Commercial Specialized Services

Many large-scale festivals partner with
meteorological services or hire consulting
meteorologists for the event. These pros
monitor weather data around the clock and can
alert organizers about developing weather

threats well in advance.

Experienced meteorologists with years of experience in monitoring outdoor weather risks provide 24/7 weather monitoring for events, day and night.

The author’s experience show that three-day outdoor music festivals integrating weather monitoring stations across the venue with real-time alerts on

wind gusts and temperature changes enable organizers to adjust stage equipment, cooling zones, and crowd management protocols, preventing

weather-related incidents despite volatile afternoon thunderstorms.



Building a Continuous
Situational Picture

Transform individual data points into a dynamic, actionable weather

intelligence system that drives decision-making.

Key Weather
Parameters

«  Wind speed

Thunderstorm /
Lightning

-  Temperature / Heat
« UV radiation
« Clearice/ Frost

« Air pollution

Command System Integration

Weather information must be embedded
in situation overviews with dashboards
displaying warning statuses and trend
displays. Regular update intervals are
essential, with increased frequency
during warning situations.

Impact-oriented approach: Link weather
data to specific effects—for example,
"Wind > X m/s = risk to stage roof" or
"Heat index > threshold = increased
medical interventions expected.”




Thresholds, Triggers, and
Weather Matrix

From Intuition to Clear Decision Logic

D Level 1: Increase Monitoring

Enhanced observation and data collection as conditions develop

oy Level 2: Early Warning

Initiate preparatory measures and alert key personnel

[7 Level 3: Active Measures

Program interruption, area evacuation, or event suspension

Establishing clear weather thresholds and an action plan tied to those thresholds
before the event. In essence, creating a weather decision matrix that says, "If X
happens, we will do Y." This removes guesswork under pressure and ensures a
swift, coordinated response. Many events follow the rule of suspending shows
once lightning is within a certain distance to the event and only resuming at least
30 minutes after the last lightning strike in that radius.



Early Warning Processes and Responsibilities
Who Does What, When, and How?

Receipt of Warning 1

Weather officer receives alert from monitoring systems

2 Assessment

Specialist evaluates impact and severity

Recommendation 3

Expert provides action recommendations

4 Decision

Operations management authorizes measures

Execution S

Measures ordered and implemented

6 Documentation

Feedback collected and logged

Establish clear roles: responsibilities within operations management, with responsible persons for each sub-area including stage,
infrastructure, and visitor areas.



Cooperation with Authorities and Partners

Early warning is a shared responsibility, not just an organizer's concern.
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National Weather Services

National meteorological services work
closely with international organisations
in Europe and the rest of the world,
representing national interests in
international organisations and
coordinating national implementation of
agreements in the area of weather and
climate. Establish initial contact and
clarify scope of information services for
your specific event needs.

)

Emergency Services

Involve disaster control, fire brigade,
police, and public order offices. Develop
joint scenarios for severe weather with
evacuation, floods, and heat waves.
Coordinate responsibilities clearly.
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Multi-Hazard Systems

Connect to higher-level systems where
applicable. Ensure compliance with
WMO principles for multi-hazard early
warning systems, particularly regarding
interfaces and data exchange.

EUMETNET maintains a list of recommended stations for data assimilation into numerical weather prediction models based on

monitoring results and considering data quality and timeliness. This coordinated approach ensures consistent quality across

European weather monitoring networks.



Technical Systems and Possible
Automation

Minimize human error and reduce response times through technical support—without
sacrificing human judgment in critical decisions.

Alerting & Decision Support

Systems that automatically read and visualize alerts, displaying them with color-
coded traffic lights or action recommendations based on stored threshold values.

Automated Triggers

Automatic blocking of ticket sales or admission during warning situations,
automated warning SMS to key personnel, pre-programmed response protocols.

Redundancy Concepts

Multiple independent data paths (mobile, landline, radio, satellite), backup hardware,
and emergency manual evaluation processes for system failures.

Weather Stations and Climate Monitors offer a powerful, scalable way to observe and
manage environmental conditions in any outdoor setting, providing precise, continuous
measurements of temperature, humidity, barometric pressure, rainfall, wind
speed/direction, and more, with data collected in real time and accessible from virtually
anywhere.



Implementation Roadmap

01 02

Establish Framework Secure Data Sources

Define objectives, scope, and interfaces within your overall Contract with official meteorological services and
security concept specialized providers

03 04

Build Situational Awareness Define Thresholds

Implement monitoring systems and integrate into command  Create event-specific triggers and escalation levels with
structures weather matrices

05 06

Establish Processes Deploy Technology

Assign roles, create communication chains, and document Implement alerting systems with redundancy and
procedures automation where appropriate

07 08

Build Partnerships Test & Refine

Coordinate with authorities, emergency services, and Conduct exercises, gather feedback, and continuously

meteorological experts improve your system



Examples

Diese Folie dann auch als Link fiir Beispiele

European National Weather Service Integration

Proven Cooperation Models for Event Safety

MeteoSwiss (Switzerland)

MeteoSwiss is the Federal Office for
Meteorology and Climatology and
provides comprehensive weather
services including specialized event
support. Their integration with
EUMETNET ensures access to pan-
European weather intelligence for

cross-border events.

Specialized Event Services

DWD (Germany)

The National Meteorological Service
of Germany (DWD) has developed
advanced processing systems
including the Doppler lidar toolbox and
contributes to European Al weather
forecasting initiatives for enhanced
accuracy.

KNMI (Netherlands)

The Royal Netherlands Meteorological
Institute (KNMI) is the Dutch national
weather service with primary tasks of
weather forecasting, and monitoring
of weather, climate, air quality and
seismic activity. KNMI has developed
the Turbowin software package to
enhance data acquisition, quality and
quantity from conventional weather
observation systems.

A duty forecaster will monitor the weather forecast at your location 24/7 and based on documented safety guidelines will promptly

send out event weather warnings if required. Pre event, teams discuss weather thresholds and brief each other on potential weather

risks, with monitoring and alert services implemented so that organisers are alerted if weather reaches the limits set.
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