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ABSTRACT 

It is generally agreed in crisis management that a comprehensive visualization of the situation is crucial for an 

appropriate situational awareness of the staff personnel in control rooms. Therefore an expert group of fire officers 

in the German State North Rhine Westphalia developed a system for this purpose known as the “tactical wall”. 

The core of the system is a situation map of the relevant area with so-called tactical signs, i. e. defined graphic 

symbols for hazards, response units and tactical measures. Moreover, the assignment of response units to tactical 

sectors or staging areas as well as other relevant information such as the management organization is displayed at 

defined places within the wall. While the system was purely manual in its original version, a new digital version 

was recently developed. The user interfaces of this system are web-based and can by intuitively operated after a 

minor training effort. 
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INTRODUCTION 

There is a general understanding in crisis management that an expedient visualization of the situation is crucial 

for an efficient work of command units by contributing to the situational awareness of the individual staff members 

(Endsley, 1995). Moreover, a useful visualization will support the incident management team in achieving a 

shared mental model, which is generally considered as one of the key factors for successful teamwork (Cannon-

Bowers et al., 1993). Thus the issue of visualization is addressed in most trainings in incident management. In 

almost any case, at least one person within the command unit has the exclusive task of creating a situation map 

and updating it. 

In Germany, there is no real standard for a visual representation of the situation in the control room this; the legal 

provisions for the working procedures of incident management teams state the necessity of having a situation map 

and other visual overviews, but do not specify their design. Accordingly, a large variety of methods for graphical 

depictions of the tactical situation has been developed in the past decades. Furthermore, with the advent of modern 

information technology, numerous computer systems for this purpose were introduced into the market (Lamers, 

2021). 

THE TACTICAL WALL FOR COMMAND UNITS 

Due to the lack of binding specifications for the design of the visualization of tactical situations on the federal 

level in Germany, an expert group in North Rhine Westphalia, one of the largest German states with more than 

18 million inhabitants, assumed the task of creating a standardized system for this purpose. The group developed 

a three level system with a “tactical sheet” for the bronze level, a “tactical board” for the silver level and finally a 

“tactical wall” for the gold level, i. e. for large-scale disasters not led by an incident commander onsite, but by a 

remote command unit in a control room (Dietz et al., 2010). This expert group was organized and led by the State 

Fire Service Institute North Rhine Westphalia (Institut der Feuerwehr Nordrhein-Westfalen, IdF NRW), the fire 

academy of the state, and comprised senior fire officers from professional, volunteer and industrial fire services.  
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In its original version developed between 2005 and 2010, the tactical wall was a purely manual system of 

prefabricated elements, sketches by hand and handwritten insertions on a magnetic whiteboard, see Figure 1. 

 

Figure 1.  The tactical wall in its manual version 

The prefabricated elements included so-called “tactical signs” made of frosted glass or plastic with a magnetic 

attachment so that they can be placed on a magnetic white board. In the German command and control system 

tactical signs are standardized depictions of hazards, tactical measures and response units for the use in graphical 

situation maps. 

The core of the tactical wall consists of a topographical map of the origin of the incident and/or the affected area, 

either hand-drawn or projected. Unlike in other systems, the tactical signs were not placed directly on the map but 

on the area surrounding the map with a straight line connecting the symbol with its place of origin or effect in the 

map. Other elements of the tactical wall are so called “accounts”, i. e. squares containing information about tactical 

sections, staging areas, numbers of affected persons, required response units and measures for the basic protection 

of the affected municipality, see Figure 1 on the left. Moreover, additional information such as the management 

organization is depicted at defined places within the wall. 

Although the use of the tactical wall is not binding for crisis responders it has become widely accepted by fire 

services and other emergency organizations in North Rhine Westphalia and even in other states. This is due to the 

fact that for more than ten years the wall has been used for practical exercises within the training at IdF NRW, 

which is mandatory for fire officers striving to work in tactical command units. Consequently, practically all 

members of command units in the state are familiar with the system and willing to use it in their daily work. 

ELECTRONIC VERSION OF THE TACTICAL WALL 

Between 2014 and 2016, a new building dedicated to the training of crisis management in large-scale disasters 

was erected at IdF NRW (Lamers and Fortkamp, 2019). The state has a crisis management system which requires 

the installation of a command unit responsible for tactical operations and a crisis committee for administrative 

measures in case of a major incident. The objective of the new building was to enable the institute to perform 

tabletop exercises both for the command unit and the crisis committee working on the same scenario. Thus the 

building comprises two control rooms for the practicing units and numerous rooms for other purposes such as 

housing communication units and exercise control. The whole building is equipped with state-of-the art media 

technology, e. g. a remote controlled video surveillance of both control rooms. One of the objectives of the 

building is the demonstration of current technology in crisis management to policy makers in this field, so it 

seemed no longer appropriate to have only a completely manual system for visualization. Thus IdF NRW decided  
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to order the development of an electronic version of the tactical wall as a feature of the control room for command 

units, see Figure 2. 

 

Figure 2.  Electronic version of the tactical wall 

A web-based tool for displaying a topographical map together with a frame of tactical signs around it had been 

developed beforehand and could be integrated into the system. This tool allows loading maps from internet 

services like Open Street Map or from other sources such as official topographic maps like the “Deutsche 

Grundkarte” (German Basic Map) or from digitally available fire service plans in a defined frame. In a next step, 

the tactical signs can be placed on the frame around the map and connected to their point of reference on the map, 

see Figure 3. If the map is zoomed or shifted, the connecting lines follow the movement or disappear if their point 

of reference leaves the displayed area.    

 

Figure 3.  Digital situation map as used at IdF NRW 

The remaining elements of the wall are edited using a separate computer with two large tablet displays as user 

interfaces. This interface enables the operator to edit all parts of the wall except the situation map, i. e. to display 

all units assigned to the tactical sections, the staging areas and to basic protection. The systems allows to use 

methods which have turned out to be useful in the manual version, e. g. inclining the tactical signs of unit that are 

ordered, but have not arrived yet, by 45 degrees. Moreover, other accounts for displaying the communication 
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scheme, weather conditions, numbers of affected peopled in categories such as injured, missing etc. and remaining 

tasks can be edited here. The data from both sources are sent to a video wall controller, which calculates a full 

image of the entire wall. This image is then processed to be displayed by two parallel full HD high-performance 

projectors with 10000 ANSI lumens each.  

One of the crucial claims for the user surfaces of this system was the intuitive usability by staff members without 

a time-consuming training. Thus both user interfaces – the digital situation map and the graphics program for the 

other elements of the wall – are web-based and designed in a way that they can be intuitively used. According to 

our experience members of the staff personnel who are familiar with standard IT systems can learn to operate the 

systems after an instruction of typically 20 to 30 minutes by a qualified trainer. 

Our first experiences after having used the digital version for almost a year in trainings at IdF NRW show that the 

system meets a wide acceptance especially among young members of incident teams who have a strong affiliation 

to modern IT technology. In particular, the option to easily zoom and shift the digital topographical map – an 

operation, which requires a very high working effort in the manual version – is greatly appreciated by the 

practicing command units. However, most teams fear that one the numerous components of the rather complex 

system – computers as user interfaces, the video wall controller, projectors – might fail during the exercise, which 

would inevitably lead to a complete loss of visualization in the control room. Accordingly, almost all the teams 

using the electronic system run a conventional manual system in parallel as a backup. Thus the robustness of the 

systems, especially the resilience against technical failures and user errors, will have to be improved in future 

versions to increase the trust of end users in the reliability of the system. 
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