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Introduction. Residential areas include areas where cities, towns, villages, and 

industrial facilities are concentrated. Despite the improved mobility of units in the 

area, the need for road networks for units that are not mechanized or provide combat 

service support has not been eliminated. Residential areas are important areas within 

the battlefield if they include road networks or important industrial facilities that 

pass through them. 

 Tactical doctrine emphasizes that operations in residential areas should be 

conducted only when necessary and that, in these very difficult environmental 

conditions, it is important to isolate and bypass populated areas rather than launch 

costly and time-consuming operations [1]. 

Combat in residential areas classifies activities planned and executed in an area 

where there are buildings that affect the tactical options available to the commander. 

Commanders must consider the spread of settlements as a single area and understand 

how this area affects the capabilities and capabilities of units and weapons. 

Commanders must be well aware of the benefits and disadvantages that urbanization 

provides for tactical operations. 

When the characteristics of the operational area and the operation require 

special attention to specially prepared units, special methods, special equipment, 

special tactics and considerations, the operation is called an operation under special 

conditions [2]. 

The effectiveness of operations conducted in populated areas depends not only 

on tactical actions but also on technical support and maintenance capabilities. In this 

regard, machine-building industry enterprises and plants play a crucial role in the 

оператив repair and restoration of military equipment, particularly tanks and 

armored vehicles [6-8]. 

Under modern combat conditions, maintaining the continuous operational 
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readiness of equipment requires high-precision machining of gear mechanisms, 

including gear wheels. The grinding and finishing processes of gear wheels used in 

tank transmissions, when performed with high accuracy, increase wear resistance, 

reduce vibration, and enhance the reliability of mechanisms [9, 10]. 

Therefore, the presence of industrial enterprises located near operational areas 

and their technological capabilities are of strategic importance for the timely repair, 

restoration, and return of military equipment to service. This, in turn, directly affects 

the preservation of combat capability of units and the successful execution of 

operations [11, 12]. 

An operation in settlements is conducted to take advantage of the strategic or 

tactical advantages provided by possession or control of a particular settlement or 

by preventing the enemy from taking advantage of them. The industrial complexes, 

transportation communications, economic organizations, political and cultural 

centers in large settlements represent the strength and wealth of the country. The 

capture or loss of these centers can often provide decisive psychological advantages 

that determine the success or failure of a larger battle. 

Environmental conditions that have a strong impact on military operations, 

such as mountain passes, rivers, and forested areas in populated areas, limit the 

large-scale deployment of tank and mechanized units. 

Many villages and small towns are included in the battlefield because of their 

proximity to major approaches or because they are located on vital transport routes 

to support the ground battle. To maintain the momentum of the attack, avoid the 

time-consuming and costly battle of settlements, offensive commanders must seek 

to gain a superior mobility over the defender. Settlements are obstacles to maneuver, 

and therefore the aim of an attack on settlements should be to isolate or bypass them 

in order to destroy their value to the defender. Conversely, the defender should 

include buildings in scattered settlements in the defense plan to slow, hinder, 

channel, and enhance the effectiveness of its weapons. Attacking or defending a 

settlement should only be undertaken if its capture or control would provide 

significant tactical or strategic advantage. 

Urbanization is a complex multifaceted process influenced by many factors, 

including the cultural development, economic resources, and industrial strength of 

a nation. Although the forms vary from region to region, urbanization is 

characterized by the spread of man-made complexes over natural terrain and a 

general change in land use. Tactical terrain study has traditionally been thought of 

in terms of environmental features such as the division of land into agriculture and 

forestry, or the distribution of railways and roads. However, more emphasis has been 

placed on natural terrain features. The impact of man-made complexes on overall 
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tactical planning in Europe and other urbanized regions of the world is becoming 

increasingly important. How settlement elements will affect movement is an 

important element in determining our own types of warfare. For the small unit 

commander, the physical location of the settlement and the structural characteristics 

of the buildings are important planning information. When explaining urbanization, 

the example of Central Europe is given. These can be applied to other cities in the 

world with minor modifications. Residential areas are divided into four categories: 

a. Large Cities (Population 100,000+): 

The most common pattern of urbanization is the increasing number of large 

and still growing large cities. Large cities generally form the basis of a densely 

populated urban agglomeration, consisting of a city, suburbs, and small towns. Such 

agglomerations take on the appearance of a single, large, and continuous city, spread 

over a very large area, housing millions of people. 

b. Towns and Small Cities (Population 3,000-100,000): 

In many cases, these residential areas are located along major supply routes 

and on the banks of rivers. Like large cities, they continue to grow and are candidates 

for the formation of new urban agglomerations and for merging with existing ones. 

c. Villages (Population less than 3,000): 

Most villages are engaged in agriculture and generally cover more cultivated 

areas. Generally, there are 15-20 villages per alay region on average. The distance 

between villages is on average 3-5 kilometers. 

BUILDING AND STREET PATTERNS: 

The physical composition of residential areas is of tactical importance. There 

are five basic building and street patterns that generally affect maneuver plans and 

fire support. Each pattern is given a pictorial representation and a letter to facilitate 

tactical study. 

The following images briefly illustrate the general characteristics of each 

pattern: 

 

 
Fig. 1. Dense unplanned construction (Type-A) 
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Typical of a city center, with narrow, winding streets radiating out in an 

irregular manner, it is found in neighborhoods, towns, and villages where the 

underprivileged live. Structures were built close together and mostly on the sides of 

roads. 

 

 
Fig. 2. Adjacent, regular block (Type-B) 

 

Common in city and town centers. Wide avenues intersect at right angles and 

the structures form a continuous façade throughout the block. There are inner 

gardens between the blocks. 

 

 
Fig. 3. Scattered building area (Type-C) 

 

Normally, it is adjacent to the districts in Figure 2. It is composed of gardens, 

trees, and houses arranged in pairs or single rows. The streets are normally 

perpendicular or curved. 

 

 
Fig. 4. Multi-storey building area (Type-D) 

 

The multi-storey building area is a modern type of building and structure found 

in large cities and towns. Multi-storey buildings consist of large open spaces and 
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single-storey structures. Wide avenues intersect each other perpendicularly. 

 

 
Fig. 5. Industrial and road zone 

 

 This zone consists of the buildings in the areas in Figure-1 and Figure-2. New 

buildings normally consist of low, flat-roofed factories and warehouses. They are 

generally located on or near the land and sea routes of large cities. 

TRANSPORTATION ROADS: 

In our country, there is a vast road network consisting of intercity roads, all-

weather roads and railways that connect residential areas. These transportation 

routes provide fast connectivity to almost every part of the country. Some areas that 

were previously considered obstacles are now being rapidly reduced through these 

roads. Modern four-lane highways carry thousands of heavy vehicles from one side 

of the world to the other. These roads mostly pass through the outskirts of large 

cities and densely populated areas. However, there is a limitation to these 

transportation routes. Most of them are built along terrain that is unsuitable for 

movement and movement is limited by bridges, ramps and overpasses. If these 

systems fail, the transportation lines will not only be of no use but will also create 

an obstacle themselves. 

URBANIZATION MODELS: 

The combination of settlement areas, transportation lines, and natural terrain 

creates the basic urban models that affect tactical operations: 

a. City Center: 

The center of any city model is the city center or residential area. Although the 

size varies from village to large city, the effects of the center are unchanged. 

For the defender, the city center can serve as a defensive barrier or a fulcrum 

or an element of defense in depth. The city center is an obstacle that prevents the 

attacker from advancing. A city center is normally bypassed if the surrounding 

natural terrain allows. This requires a change in direction of advance, which can 

reduce the speed and integrity of the attack. If the attacker bypasses the front edge 

of the city center, a bypass operation is initiated, increasing its vulnerability to flank 

attacks and ambushes along the new advance route. When the natural terrain around 
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the center is not suitable for a mounted operation, the center can be developed as a 

point of resistance. The decision to attack can result in intense close combat, which 

requires a lot of force and wastes a lot of time in a populated area [3]. 

b. Satellite Model: 

This is a general model consisting of a central urban center and smaller 

settlements scattered around it. This is a typical village, town, and small town model 

found in the Union region. Transportation routes are concentrated in the center and 

take the form of numerous farm, forest, or field roads. There is rarely more than one 

major road through the center of a satellite model. The natural terrain and croplands 

in the area are relatively uniform. 

 Operations in settlements; this model provides mutual support. Remote or 

satellite city centers support the main settlements in the city center by providing the 

following features: 

1. Resupply and evacuation routes for the defended side; 

2. Rocket routes for the defended side; 

3. Approach routes for the attacking side; 

4. Mutually supporting combat positions for the defended side; 

5. Multiple exit routes from the center for the attacking side. 

c. Network Model: 

At first glance, similar to the satellite model, but much more complex and 

diverse. Sub-satellite models show the interconnectedness of their main centers and 

are often located at a single or higher level. They are composed of towns and cities, 

although a dominant urban center is found, the elements of the model are more self-

sufficient and less mutually supportive. The main transportation routes in a network 

model are more widely spread than in a satellite model and tend to be more 

rectangular in shape when approaching each other. The natural terrain in a network 

model can be more varied than in a single satellite model [4]. 

d. Linear Model: 

A subsidiary element of the basic geometric models, the linear model can form 

a one-way path in a satellite model or be located along the links between the centers 

of a network model. Often, a linear model consists of roads connecting small centers 

arranged in a series along a limited natural corridor of terrain, such as a long valley. 

For the defender, this model facilitates the creation of a strong defensive position in 

depth in a series. For the attacker, it shows special situations that require a series of 

decisions that delay the forces being channeled and require prepared attacks in 

succession. Although it extends across the width and depth of a unit area, this model 

is most often found in the battalion area of responsibility. 

EFFECTS OF MODELS: 
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These models can produce other effects in addition to the congestion that a city 

center can cause. 

a. Funnel-Fan Effect: 

This effect occurs at the battalion or brigade level when a city center is located 

among terrain obstacles that are not normally suitable for a mounted operation. The 

passage of units through the area results in the concentration of forces, loss of 

momentum, and channeling. After passing the center, the forces are required to 

spread out or fan out before full combat power can be restored. In both cases, this 

effect is always in favor of the defense and is detrimental to the attack. This causes 

the units passing through the center to spread out and gather, making control more 

difficult and reducing the effectiveness of the operation. A similar effect occurs on 

maneuver when the attacker in a network model is forced to penetrate through the 

centers with a narrow front [4]. 

b. Funnel Effect: 

The funneling or concentration and channeling of troops into a narrow area can 

occur without immediately fanning out. This effect occurs most often at the battalion 

or brigade level when faced with a linear pattern. When troops are forced to funnel 

into a series of urban centers, it gives the defender an advantage by limiting the 

number of maneuver elements that can be used. 

The attacker must rely more on long-range and stealth weapons systems. At 

the same time, it reduces the maneuver options available to the defender and reduces 

the paths available to its combat support elements [4]. 

IMPACTS OF RESIDENTIAL AREA ON OPERATIONS 

Urbanization is slowly changing the battlefield. Traditional approaches are 

being blocked and narrowed by artificial constructions. Cities are developing along 

transportation routes and narrowing them by passing through the surrounding area. 

This trend is leading to the densification of road networks and residential areas along 

natural corridors limited by water, swamps and forests. 

The following example shows the impact of this process on operations in 

populated areas: 

The Garadare corridor is a wide and high-speed approach route that provides a 

certain degree of freedom of maneuver for armored forces, but there are several 

villages and settlements along the corridor that are surrounded by terrain that creates 

operational obstacles. This corridor provides the defender with ready positions in 

depth, with villages arranged in 2-4 km beehives. By connecting combat positions 

in villages with surrounding natural terrain obstacles and positions, mutual support 

can be provided along the corridor. For the attacker, the urbanization of the corridor 

creates a series of artificial obstacles. Attacking forces that try to bypass isolated 
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villages and towns are vulnerable to attacks from the side. The attacker is often 

forced to make a mixed attack, which slows down the speed of the attack and 

increases the combat losses. 

Residential areas are vulnerable to the effects of weapons of mass destruction, 

and the resulting destruction makes avenues and streets completely impassable. This 

situation creates great difficulties for the advance of attacking forces, especially 

mechanized units [5]. 

In the explored and industrialized regions of the world, it is rarely possible to 

completely avoid fighting in residential areas. Unit commanders should appreciate 

that residential areas are of great importance as important targets within the 

framework of their activities, but they should understand that there will always be 

difficulties in leading and directing operations in towns and cities, and they should 

be able to develop plans that will ensure the exploration of these areas and the 

successful completion of the operation in such places. 

FEATURES OF OPERATIONS IN RESIDENTIAL AREAS: 

The general features of operations in residential areas can be applied to both 

attack and defense. Although they will be discussed in more detail in later sections, 

they were briefly touched upon here because of the importance of conducting 

combat in residential areas. 

As much as possible, efforts are made to avoid entering and bypassing 

settlements, and these areas are isolated. In order to isolate the settlement, the area 

of land that dominates the directions of approach is captured by tank and 

mechanized units. Important areas and exits from settlements are held by tank units 

to prevent counterattacks by the forces defending them [2]. 

The decision to attack or defend a city can lead to heavy casualties. By limiting 

fire, minimal damage can be expected in residential areas. The presence of civilians 

in the combat zone can hinder combat operations. Their safety severely limits the 

commander's options for combat. Providing the facilities and other essential services 

needed for the survival of civilians can be a significant drain on military resources 

and manpower. The enemy can also create a serious security problem for the 

population. Success can be measured by how well we accomplish our mission while 

minimizing the explosion of buildings and the alienation of the population. In a 

populated area, the battlefield provides equal advantages and disadvantages to both 

attackers and defenders in terms of mobility, cover, and observation. However, 

initially, the defender has a significant tactical advantage over the attacker due to 

his familiarity with the area. Unlike the relatively uniform deserts and forests that 

the commander faces, the battlefield in a populated area is a constantly changing 

mix of natural and artificial features. Large unit commanders will likely be required 
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to move and control their combat forces in both open terrain and terrain within 

residential areas, as well as in a mixture of the two. 

Urbanized terrain normally provides numerous avenues of approach for troops 

on vehicles well ahead of and facing the city. However, near residential areas these 

avenues generally converge and restrict movement. Circumnavigation can be 

impeded by the sprawl of the city and the nature of the surrounding natural terrain. 

Approach routes in residential areas are determined by street patterns, building 

layouts, open spaces, and underground systems. Movement of troops on vehicles is 

limited to streets, alleys, and open spaces between buildings. Infantry forces 

increase their cover by moving within buildings and subsystems, along street edges, 

and over rooftops. Combat in a residential area is a three-dimensional battle. In 

addition to street fighting with the enemy, fighting can also take place on rooftops 

and upper floors of buildings, in sewers and subways under the streets, and in other 

places such as the streets. All types of buildings and facilities must be captured, 

secured, and controlled. Buildings and other elements in residential areas greatly 

limit the use of weapons and target acquisition ranges. When approaching cities, 

visibility is less than 1,200 meters. In residential areas, targets are often seen at 

distances of less than 100 meters and for a short time. These limitations lead to close 

and fierce fighting between opposing forces, which relies heavily on machine guns, 

grenade launchers, hand grenades, and powerful hand-placed explosives. The 

buildings and other facilities in the city also make it difficult to maintain effective 

communications. The range of communications, which is the basis of control, is 

largely limited in residential areas. Operations conducted in or through residential 

areas isolate and isolate units from each other. Operations are often reduced to small-

unit combat. The initiative, skill, and determination of the small unit commander 

and the individual soldier are of paramount importance. The pressure of combat is 

probably not as intense in any other form of combat. 

Continuous close combat, high casualties, the rapid disappearance of targets, 

and fire from a largely invisible enemy create severe psychological stress and 

physical fatigue, especially among small-unit commanders and soldiers. As a result, 

the general characteristics of combat in a populated area make it difficult to maintain 

overall control and apply basic tactical principles. 

Conclusion. Residential areas are subject to the existing terrain obstacles of 

buildings. Urbanization does not change the basic tactical doctrine. However, it 

requires commanders to understand how the elements' units and weapons affect their 

capabilities. All military operations to be conducted in residential areas should be 

considered as a terrain factor during the planning, dispatch, and control of 

operations. Features that provide tactical and strategic benefits to the defending side 
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are included in the commander's overall defense plan. Residential areas, regardless 

of their shape and size, constitute an obstacle to maneuver along the transportation 

routes or the direction of approach for at least part of the attacking force. Obstructing 

objects should be isolated and, if possible, bypassed and neutralized. Residential 

areas should be attacked only when there is no other option. 

The article examines operations in residential areas in detail. The general 

aspect of operations in residential areas is defined and, where necessary, the analysis 

in other manuals is expanded from the point of view of relevant topics. Reference 

was made to documents written for this purpose as a source to provide commanders 

and staffs faced with the direction and management of operations in populated areas 

with directives that would assist in the improvement of a particular operation. 
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