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ABSTRACT 

The availability of resources in the fire and ambulance services in Germany is facing a radical change. 
Demographic and social transition is reducing the availability of volunteer personnel, and increasing traffic 
congestion in cities is resulting in longer travel times for emergency vehicles. This paper presents the findings of 
the definition phase of a research project that addresses these changes. It shows the basic idea of how resilience 
of fire and ambulance services can be improved by analyzing operational data from past incidents using artificial 
intelligence (AI). The primary objective is the development of a decision support system for control center 
dispatchers, which ensures optimal use of available resources. As the result of the definition phase, this paper 
gives an overview of existing data, current as well as future use cases and also highlights risks and challenges that 
have to be considered. 
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INTRODUCTION 

Emergency services are faced with the challenge of constant changes. Extreme weather events are increasing the 
number of incidents caused by natural disasters (Deutscher Bundestag, 2016). Moreover, social and demographic 
change is reducing the number of personnel available for emergency service operations (TH Köln, 2016; Müller, 
2009). This presents an issue particularly in Germany as operational emergency response units are largely staffed 
by volunteers (Neuhoff et al., 2018). In 2016, 94 % of the 1,059,344 active duty firefighters in Germany were 
volunteers (Deutscher Feuerwehrverband e.V., 2019). 99 percent of operational staff of the Federal Agency for 
Technical Relief (THW) are volunteers (Federal Ministry of the Interior, Building and Community, 2020). The 
numbers presented show that emergency response in Germany is largely based on a voluntary pillar. 

Social and demographic changes are leading to a reduced availability of volunteers, especially during working 
hours. One reason for this is that many people nowadays have to commute long distances to their place of work 
(Seibert et al., 2019). If an emergency occurs, however, emergency services must be on scene within a few minutes 
in order to provide an effective response (Schmiedel el al., 2012). In Germany, the response times for emergency 
services are prescribed by law and are based on research and experience (Beyerle et al., 1978). Volunteers who 
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work far away from their assigned units are therefore not able to respond to these time-critical incidents. Moreover, 
fewer people are generally willing to invest time in a unit of civil protection in addition to their regular work 
(Albrecht et al., 2010). In order to counteract these developments, a research focus was established to find 
conceptual solutions for strengthening civil protection. In addition to the approach of an improved and increased 
recruitment of volunteers, the researchers and end users also call for the use of new technologies in order to be 
able to work effectively even with fewer resources. (TH Köln, 2016) 

A possible technological solution will be developed in this research project. At the current stage, the research 
project is being formed and all partners are gathering necessary information for the basis of the research project. 
This paper shows the planned solution for increasing the resilience of civil protection, especially for fire and 
ambulance services.  

The research project aims to develop an artificial intelligence (AI) system that analyses the large amounts of data 
available, determines correlations and, on this basis, issues predictive dispatch suggestions in the control center. 
It is the intent of the project to develop a decision support system that provides suggestions to the dispatchers in 
such a way that they can easily understand the basis on which these suggestions were made. The final decision 
about the dispatch will still be made by the dispatchers themselves.  

This paper presents the findings that the consortium have made so far during the definition phase of the project. 
The first step was to gain an understanding of data availability in the emergency services and current dispatch 
processes in the control center, which is outlined in the section “State of the Art”. Based on this, the consortium 
identified areas that can benefit from AI driven decision support and presented theses on potential insights that 
may be obtained by the AI, as detailed in section “Future use Cases”. Since the intent of the project is to develop 
usable, deployable software, a focus was put on identifying challenges of advanced optimizations specifically in 
the emergency services. The major risks found so far are listed in the section “Challenges and Risks”. 

STATE OF THE ART 

In control centers, rule-based dispatch software suggests the nearest suitable unit based on location and type of 
incident. If a required unit is not available or cannot be deployed due to lack of personnel, the next closest similar 
unit will be dispatched (Hackstein and Sudowe, 2017). An example of an incident-specific dispatch is the critical 
apartment fire: A fire was reported on the upper floor of a multi-floor building. In addition to fire and smoke in 
the affected apartment, smoke is entering the stairwell. People from the affected apartment and from adjacent 
apartments must be rescued by using ladders and the stairwell. In addition, the spread of the fire must be prevented 
and the fire must be extinguished (AGBF, 2015). For this scenario, depending on the federal state, different but 
similar time limits for the arrival of emergency personnel are prescribed by law. (Schmiedel el al., 2012) The time 
limits are derived from fire service recommendations in Germany. These recommendations describe how many 
firefighters should be available in a given period of time in order to successfully rescue the people in the affected 
house with consideration of the reanimation threshold. (Beyerle et al., 1978) The staffing level according to the 
time limits are shown in the following figure. 

 
Figure 1: Time limits for an efficient response 
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Based on this scenario and statistical calculations, requirement planning for fire and ambulance services is carried 
out every five years. From this, measures such as the positioning of fire-fighting or ambulance resources are 
derived (Schmiedel et al., 2012). Problems from this kind of requirements planning arise when units are not able 
to respond due to lack of personnel, for example volunteer firefighters. Alternative units are not dispatched until 
it is clear that there is a shortage of personnel in the initially dispatched unit. This procedure can cost valuable 
time and seriously put the effectiveness of the response at risk.  

Today dispatching is carried out by combined fire and ambulance control centers [Integrierte Leitstellen]. 
Information is collected and evaluated in these facilities (Hackstein and Sudowe, 2017). Tactically appropriate 
deployments are usually carried out manually by the dispatchers, contrary to the software’s suggestions. This 
requires extensive experience and a significant cognitive effort of the control center’s staff. For example, in cases 
of non-critical incidents, a more distant but idle unit can be dispatched to spare a very frequently deployed one. 
Which data is currently used in which form can be found in the following sub-sections. How this data can be used 
to improve the response of fire and ambulance units in the future is described in the section POSSIBLE FUTURE 
USE CASES. 

Existing Data 

Combined Fire and Ambulance control centers are responsible for call taking as well as dispatch in Germany and 
are in many ways the central hub of information in emergency services. Due to their increasingly computer-aided 
workflows, they generate extensive data, much of which is already machine readable and stored in relational 
databases, meaning it is ideally suited for further analysis. (Hackstein and Sudowe, 2017) 

During each emergency call, the audio is recorded along with the caller’s phone number but, at least for mobile 
phone calls, without any caller location information. The call taker enters information about the location and 
incident type into the dispatch software. Some control centers use software that allows them to send a text message 
to the caller via short message service (SMS), which includes a link to a website asking the caller for consent to 
transmit their exact location determined by the phone’s GPS along with a photo or a live video of the incident. 
This information is then also recorded. When units are dispatched to the incident, the identification numbers of 
the dispatched units are recorded along with a timestamp. As the incident unravels, control center staff updates 
the incident log with information they receive from the crews via radio or phone. Some ambulance services have 
introduced technology that allows crews to share medical data either from automatic monitoring equipment or 
electronic input devices with the control center. (Hackstein and Sudowe, 2017) 

In order to improve situational awareness and reduce dispatcher workload, a digital system was introduced in the 
1980s that allows crews to send information about their status by simply pushing a button on their radio, sending 
out a code in the form of a single digit, for example 2 (available and on station) or 4 (arrival on scene). These 
codes are defined in the technical specification TR-BOS and have been introduced nationwide. Even after the 
switch to TETRA digital mainscheme radio a similar system utilizing the same codes is widely used. Control 
center record these status change messages and once a unit is assigned to an incident, its status changes will be 
appended to the respective incident log. Transmission reliability is generally high since radios are programmed to 
re-transmit messages until a confirmation receipt from the control center is received. However, a frequent cause 
of delayed or missing status messages is caused by crews simply forgetting to press the button or even intentionally 
delaying or advancing status changes for various reasons. This decreases data quality and presents an issue when 
determining turnout times or availability for dispatch. (KHGG NRW, 1999; Wehry, 2018; Cimolino et al., 2008) 

In some services, emergency vehicles are equipped with Automatic Vehicle Location Systems (AVLS) that report 
the position as determined by a GPS receiver to the control center at a regular interval via mobile data or 
mainscheme radio. These systems are similar to what is used in the logistics industry for fleet management and 
allow control centers to see the position of all vehicles. Some systems also transmit advanced vehicle information 
such as activation of lights and sirens or fuel level and even diagnostics information such as engine error codes. 
(Cimolino et al, 2005) Manufacturers are also starting to introduce radio frequency identification (RFID)-based 
systems that determine the remaining amount of medical consumables (WAS GmbH, 2016). 
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Table 1: Overview of existing data 

 

While units with full time staff simply report staffing issues to the control center at the beginning of their shift, 
staffing of volunteer units is usually uncertain until minutes after dispatch. To combat this issue, some fire services 
use mobile applications that allow volunteers to report and update their current location along with expected travel 
time to their station (DIVERA GmbH, 2020). Alternatively, automated telephone systems are used that call the 
volunteers when their unit is dispatched and allow them to report their expected time of arrival at the station in 
minutes using their phones keypad (Telekom Deutschland GmbH, 2020).  

Hospitals in most German federal states are required by law to update authorities on the remaining patient 
capacity, for example §10 KHGG NRW. This data is in some cases available in the form of a database (Zentraler 
Bettennachweis). (Scherer and Luiz, 2011; RDG-Berlin, 1993; KHGG NRW, 2007) 

Control centers have preferential access to official weather information from the German Meteorological Service 
(DWD) and are informed about road closures and large-scale public events by local authorities and other agencies. 
As government agencies, they can also easily access official map data and detailed census data. Information about 
traffic flow is available from public traffic monitoring sensors or as floating car data (FCD) from commercial 
suppliers and can even be extracted from AVLS tracking data of the emergency vehicle fleet, which in some cases 
includes the typically very busy ambulances for non-critical patient transport [Krankentransportwagen], thus 
improving the coverage and validity of the data. (Hackstein and Sudowe, 2017) 

Existing use cases 

Historically, long term demand planning has been the largest user of data and quantitative analyses in fire and 
ambulance services. Incident logs are used to determine the need for additional resources and to identify suitable 
locations for new stations. Methods started out fairly simple, for example, reachability analyses were carried out 
by simply drawing a circle on a map based on an assumed average speed multiplied by a factor adjusting for road 
network topology. Then, more advanced methods such as isochrone analyses based on published standard 
velocities per road category were introduced. However, an analysis of 270 long term demand plans of German 
fire services has shown that only about 30% of departments use isochrones for reachability analyses, 18% use the 
circle method and 28% do not provide any evidence for the sufficiency of their spatial coverage. (Ridder, 2015) 

Control centers have historically used data mainly for business intelligence purposes such as performance 
reporting. Whilst the call taking and dispatching process for the most part is not evidence based or data driven, 
much of the information is already used implicitly. Dispatchers may for example avoid sending a crew that has 
been very busy on the current shift to a critical incident even if they happen to be fairly close to the scene on the 
way back from the hospital. Dispatchers may also intuitively not send units that are geographically close but 
would have to take a stretch of highway that they know is particularly busy at that time. Some fear that with the 

Incident Level System Level Environmental Level 

At time of dispatch:  
Time of day 
Day of week 
Month of year 
Initial incident type 
Presumed threat level/medical 
status 
Presumed incident location 
Audio of the emergency call 
Rarely: GPS position of caller 
Rarely: photo/video of incident 

Unit status 
Unit location 
Unit’s number of responses 
during current shift 
Vehicle status information 
Consumables remaining 
Hospital occupancy level 
Historic incident data 
Availability of volunteers 
Staffing level 

Road network 
Traffic volume 
Major public events 
Demographics 
Topography 
Current weather 
Forecasted weather 

During incident:  
Updated incident type 
Actual threat level/medical status 
Actual incident location 
Rarely: Patient’s vital parameters 
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trend of consolidating smaller control centers into larger ones much of this situational awareness and local 
knowledge could be lost. (Rashid, 2015) 

RESILIENCE IN THE FIRE AND AMBULANCE SERVICE 

The term resilience has many definitions. In the field of safety and security, the German Federal Office of Civil 
Protection and Disaster Assistance (BBK) provides the following definition: Resilience is the “ability of a system 
to resist or adapt to incidents while maintaining or regaining its functionality as quickly as possible.” (BBK, 2019)  

This paper focuses on the operational resilience of emergency services with regard to dispatch of units and spatial 
coverage. This means that resilience for fire and ambulance services can be approached from different 
perspectives. On the one hand, there is resilience with regard to special events, such as a failure of the fire service 
control center. On the other hand, there is also resilience with regard to everyday operations, which depends on 
incidents to which the fire and ambulance service have to respond. If, for example, a fire brigade is called to a 
large fire, all units are possibly involved. Accordingly, the functionality of the system to be able to respond to 
another fire incident in an acceptable time is not given.  

In order to clarify how everyday resilience of the fire and ambulance services is defined, the time limits from 
figure 1 can be picked up. If it is not possible for the fire service to meet the time limits for arriving at the scene 
in an operational area, this area has a low (fire service) resilience. The control center of the fire service can only 
react poorly to incidents in this area. However, this resilience could be increased by compensatory measures such 
as relocating units. In this case, while the resilience in the sending area would decrease, a generally safe level of 
resilience in all areas would be ensured.  

Figure 2 illustrates this process. The fire stations in districts 1, 2 and 3 have responded to a major fire and are 
therefore expected to be vacant for several hours. The fire stations in the southern districts 4 and 5 and in 6 are 
operating normally and are ready to respond to an emergency. While the fire service resilience in the northern 
districts is low, the southern districts have a high resilience. To keep response times in the northern districts at a 
safe level, units are relocated from station 5 to station 2. As a result, the control center can react better and more 
effectively to incidents in the northern districts and resilience there increases to an acceptable level. 

 
Figure 2: Example of fire service resilience in different operational areas 

 

Spatial coverage and operational resilience are excellent tools to give dispatchers an understandable value for the 
ability to respond in a defined area. AI can, for example, explain proposed measures on the basis of this resilience. 
The resilience calculation is developed in an individual work package of the research project and is also based on 
data from past incidents and environmental conditions. The following section provides further examples related 
to fire and ambulance service resilience. 
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POSSIBLE SCENARIOS 

To better illustrate the benefits of AI data analysis, two scenarios are presented in the following section. The 
scenarios cover different problems that frequently occur in Germany. Similar scenarios are often used to provide 
benchmarks that allow the quantification and comparison of emergency service performance. In many federal 
states of Germany, this procedure is even required by law (Schmiedel et al., 2012).  

Critical Apartment Fire in a Rural Area 

A residential fire occurs during a working day at 11:34 AM in a rural area (Example Town) with fire engines 
crewed by volunteers only. Heavy snowfall leads to difficult driving conditions. The AI-system derives the 
following predictions from comparable incidents and environmental conditions in the past: 

- At the time of the emergency call, experience has shown that not enough volunteers are available in the 
area around Sample Town's volunteer fire brigade (responsible station). 

- The travel time of the volunteer fire brigade members to the station as well as the travel time with the 
emergency vehicles to the place of action is extended by 30% due to the bad weather conditions. 

Resilience: Without further measures, the ability to respond is rated very poor. Accordingly, the fire service 
resilience in the area is low. 

Due to the reduced number of available volunteer firefighters and because of a possible further spread of the fire 
due to a delayed arrival, AI suggests the following actions: 

- Additional dispatching of the volunteer fire brigades Model Town and Sample Town. 

Long lasting Hot Weather in a City 

Long-lasting hot weather causes high temperatures in Example City. However, a cool day between predicted 
further hot days promises a short cooling off. Due to the hot weather, the ambulance service was already very 
busy during the last days.  

AI makes the following prediction by analyzing past data: 

- The temperature sequence hot-cold-hot will lead to a further increase in ambulance services. 

- The primary clinical picture will be a circulatory weakness. 

Resilience: Without further measures, the predicted ambulance service resilience for the coming day will be poor, 
as demand of ambulances will exceed provisioning. 

The demand for ambulances in the city will exceed the amount available. In a nearby coastal area, however, the 
demand for resources is not expected to grow due to mild temperatures. AI thus makes the following anticipatory 
relocation proposal: 

- Relocation of seven ambulances from the coastal region to Example City. 

POSSIBLE FUTURE USE CASES 

How AI will handle data provided cannot be predicted. Even the dispatch suggestions of a fully developed AI are 
impossible to trace back to their data basis and data use. The processes in AI are too untransparent. For this reason, 
end users defined useful suggestions from AI in a workshop at the TH Köln in Cologne in January 2019. In the 
further course of the workshop, the participants developed theses about what data is required in order to make the 
dispatch suggestions. Parts of the results are presented in the following sections. 

In order to improve long term demand planning, the accuracy of predictions of incident volume as well as 
emergency vehicle travel times have to be improved. Predictions of incidents, sometimes referred to as predictive 
firefighting, can make use of all data available to find correlations in the variables, which are not well understood 
yet. Coverage planning makes use of existing technology that takes floating car data, in this case AVLS tracking 
data, of the emergency vehicle fleet to extract vehicle velocities per road category, vehicle type, incident level, 
time of day and traffic volume. However, conventional, commercially available routing solutions struggle with 
emergency vehicle specific routing. This so called blue-light routing still has room for improvement, since during 
lights and sirens runs, they can for example ignore turning restrictions and one way lanes, but would obviously 
even then prefer to avoid it if it does not yield a significant benefit. Conventional routing systems would also 
avoid traffic congestion, which causes issues when trying to find a route to the incident that caused the congestion 
but it may make perfect sense to avoid a congested single lane road in the city center when driving to an unrelated 
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incident. Which traffic cues are “transparent” for emergency vehicles may be correlated with road geometry and 
traffic density, such as on multi-lane highways, where other road users can create an emergency corridor 
[Rettungsgasse], allowing the emergency vehicle to pass at reasonable speed. Once the factors influencing 
emergency vehicle travel times are more fully understood, they can also be used by city planners to create a 
response friendly infrastructure, incorporating wider lanes, dedicated bus and emergency vehicle lanes and lower 
curbs in future road layouts.   

RFID monitoring of consumables may not only be used to help crews keep inventory up to date and control centers 
to not dispatch units with inadequate supplies to incidents, but may also help with the layout of future ambulances 
or fire engines. Recording which equipment is used at what stage of the incident and how frequently it is used 
based on incident category can aid end users as well as manufacturers in planning the layout as well as equipment 
and supplies on board. 

Advanced dispatch strategies may replace the current “nearest available” and allow optimized coverage by moving 
units to standby locations or in case of lower priority calls protecting resources in an area with lower coverage 
and instead dispatching units from further away. Another aspect is dispatch “fairness”, which describes a strategy 
that aims for the lowest possible average response time per call priority instead of having the lowest possible 
response time for the first call at the expense of following calls. (Fuchs, 2010; Bélanger et al., 2019) 

In order to support the call taking process, speech recognition along with natural language processing could be 
utilized, giving call takers intelligent suggestions when filling out the incident log and also automatically 
transcribing the call for future reference and analysis. If photos or videos of the incident are available, image the 
first step recognition may help with the classification of the incident.  

The first step in the analysis of information for improvement of dispatch strategies for fire and ambulance units is 
the identification of the required data. Based on this, data sources must be found that provide information in a 
digital data format. Analogue data is only suitable as a stopgap solution, as it may first have to be digitized at 
great expense. However, due to increasing digitalization, digital data is becoming more and more common and is 
replacing analogue storage systems. It can thus be assumed that data accessibility for AI systems will continue to 
increase in the future. The following figure shows, as an example, which data can be used and which findings AI 
can generate from them. 

 
Figure 3: Flow of data in the AI 

POSSIBLE CHALLENGES AND RISKS 

As already mentioned, there is now a sufficient basis for effective system analyses in the field of fire and 
ambulance services. New digital technologies, in connection to the control center, allow an extensive collection 
of relevant data of fire and ambulance operations. The major challenges are therefore not related to the modern 
data collection and storage technologies, which are already advanced and partly established in this area, but to 
legal and processing as well as capacity issues.  

Legislation 
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Personal data is gathered during every incident, such as the name of the caller or affected person. The ambulance 
service is even more affected by this, as additional biometric data of the patient are collected. In Germany, privacy 
and data security is regarded as a high good and accordingly there are strict laws in place. Personal data may only 
be collected, stored and processed in justified cases. In most federal states of Germany this processing is permitted 
by the corresponding laws about fire and ambulance services. However, high standards of encryption and data 
access have to be maintained. (Brammen, 2014) Nevertheless, the processing of data by AI represents a radical 
change in data management. This collection and processing of data may raise serious concerns. For example, in 
works councils, who might fear that this might lead to monitoring of employees: How long does it take Shift A to 
move out? Are the emergency vehicles possibly driving too fast and unsafe? Could incidents be handled faster? 
It can be stated that the current data protection law develops a solid concept, but is far from providing the necessary 
means to cover future AI-based applications. (Conrad, 2018) For a future legally secure use of AI, further 
extensive legal studies must be carried out in the field of data security and AI. Only in this way can a legally 
secure implementation be guaranteed. 

Advanced dispatch strategies may improve overall response times and patient outcome, but in many German 
federal states, relevant laws explicitly regulate which unit has to be assigned to an incident. In its Emergency 
Service Law, Berlin for example requires in RDG §8(1) that the unit that is closest time wise must be dispatched 
to the incident (RDG-Berlin, 1993). 

Process 

AI decisions and automation often cause new legal and ethical challenges. The introduction process of automated 
driving has already led to questions about the distribution of responsibilities between driver and vehicle 
manufacturer. The difference to application of AI in control centers is that automation in traffic initiates actions 
itself, such as braking or taking evasive action. In control centers of the fire and ambulance services, AI is not 
supposed to make any fully-autonomous decisions. It is primarily intended as a decision support system. The 
responsibility therefore remains with the dispatcher. The emergence of an incomprehensible “black box”, which 
is often feared when introducing an AI, must be avoided in this application. Thus, it is all the more important that 
AI presents decision recommendations in a transparent and understandable way. The dispatcher must not only be 
able to see the data basis upon which the decision was proposed, but also which bias has a possible influencing 
factor. Since decisions in control centers have to be made quickly, it is also important that the relevant AI decision 
criteria can be quickly captured visually by the dispatcher. That is why an important but also major challenge is 
to ensure human-machine interaction: How can large amounts of data be processed so that they explain the 
decision of a machine to a human being without overwhelming the dispatcher? 

Reduction of reserves 

Five-year planning of requirements has the advantage that zero coverage [Risikofall] is excluded as far as possible. 
This means that the demand exceeds the provisions in very rare situations. As a result, far more emergency 
personnel and vehicles are kept available than it is necessary and there is plenty of standby time. If the 
requirements are calculated as well as adjusted dynamically and daily by data science and AI, there is fear that for 
cost reasons only the short-term view will be taken into account. As a result, resources may be reduced cost-
effectively and only the most necessary vehicles are kept available and on duty. However, this progression would 
be dangerous in several respects. Units on duty would probably have very little stand by time and very few work 
breaks. They may not recover from missions and the incidence of physical illness will increase as well as human 
error during work. This trend must be avoided, especially in high responsibility teams. 

A further risk is posed by a lower level of reserves in relation to major catastrophic events such as mass casualty 
incidents. It would probably take much longer to get the necessary units on the road to deal with the event. In the 
worst case, off-duty personnel would have to be ordered to the fire and ambulance stations in order to be able 
dispatch the necessary amount of vehicles. 

Crew satisfaction 

When measuring and reporting crew performance, turnout times and response times are frequently used as a 
performance indicators. This not only creates incentives for crews to manipulate logged timestamps via FMS 
status, but also can put crews under significant additional stress. As Price et al. reported, crews in the United 
Kingdom have reported that they felt like they were “treating the clock, not the patient” and that their medical 
work was not valued (Price, 2006). Consequently, care should be taken when reporting crew performance. In a 
similar vein, frequent so called cover moves, dynamic risk based relocations, can potentially annoy crews by 
ripping them out of their daily routine at the station and requiring them to drive to a different station or even an 
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arbitrary standby location. This issue can be mitigated by not dispatching cover moves urgently as normal 
incidents but instead by providing a time frame, preferably well in advance, and allowing crews to pick their own 
standby locations within an assigned area, thus retaining a degree of crew autonomy. Location-based dynamic 
dispatch may also mean that units that are, for example, on the return journey from the hospital may be dispatched 
to another incident immediately because their turnout time is lower than that of a unit on station. While this may 
improve arrival times, it means that crews that are less well rested and potentially out of supplies are frequently 
dispatched to critical incidents. To avoid this, dispatchers should be given a visual indication of a crew’s previous 
incidents on the current shift to allow them to make an informed decision and better distribute workload among 
all units. 

CONCLUSION 

Developments and trends of the past years have shown the need for solutions in order to be able to maintain the 
current level response effectiveness in the fire and ambulance service in urban and rural areas of Germany. An 
organizational solution is an optimized use of available resources which is only possible through an advanced 
development in data analyzing and processing. Research has determined that extensive data is collected and stored 
in the control centers. The increasing digitalization in addition makes the collected data more and more useful for 
direct electronic processing. However, due to the amount of data, evaluation today is only carried out very 
superficially or at long intervals.  

A closer look at the data basis reveals the possibilities of continuous data evaluation by AI. Dispatchers can be 
given the capability to identify requirements minutes, hours or even days in advance. Improving measures can be 
proposed based on the experience of past responses. For example, additional volunteer fire stations can be 
dispatched if a lack of personnel is predicted. However, in order to be able to implement the project according to 
expectations, risks and challenges must also be considered. These challenges and risks lie primarily in the legal 
conditions of data processing, the transparent presentation of decision proposals without the formation of a black 
box by the AI, and the avoidance of a reduction of resilience due to excessive coverage optimization. In general, 
however, it can be said that the opportunities outweigh the risks. The potential of the targeted project outcome 
can be seen in the interest of many end users (fire and ambulance services) in the project formulation phase.  
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