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Appendix G 

IPB in SUPPORT OF MOUT

All military actions planned and conducted on a topographical complex and its adjacent natural terrain where man-made construction is the dominant feature.  It includes combat in cities, which is that portion of MOUT involving house-to-house  and street-by-street fighting in towns and cities.
        


        FM 101-5-1, Operational Terms and Graphics 
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This appendix provides the G2/S2 and intelligence analysts at echelons brigade and higher with the needed focal points in performing IPB support of MOUT.  Except where otherwise specified, the appendix will focus on the worst case urban scenario, high intensity and combined arms combat within a major metropolitan area.  Figure G-1 shows the urban environment in a worse-case scenario.                                                                                                                      


Figure G-1 shows the urban environment in a worst-case scenario. 

The Importance of Urban Areas

Throughout history, military planners have viewed cities as centers of gravity.  Cities are population centers, seats of government, industrial complexes, communication hubs, key transportation nodes (such as highways, rail lines, and river traffic) and more.  Recent forecasts based on population statistics and worldwide migration trends show the continued movement of people away from agrarian to industrialized societies and from the rural to the urban environment.  As this trend continues, the military significance of cities will grow proportionately.  According to Intelligence XXI: Threat Panel White Paper, August 1998, “the globe of 2015 will contain three distinct 'worlds'”:

Advanced societies with a population of one billion.

Developing states with a population of five to six billion.

A chaotic group of failed states with a population of one to two billion.

URBAN OPERATIONS

Since the collapse of the Soviet Union there have been many conflicts within the developing and failed states, many of which have caused the deployment of American military forces.  These deployments have included peacekeeping, NEO, air interdiction, blockade, and combined arms combat.  With the exception of the Gulf War the bulk of these operations have occurred in or around major cities.  Analysts predict that given the continued growth of urban areas and the increasing rate of conflict in the Third World the American ground forces will become involved in some form of MOUT operation.  The US Army then must not only consider an increased operations tempo (OPTEMPO) but also service under the conditions of MOUT.

Current American tactical doctrine states that urban combat operations are conducted only when absolutely required.  Doctrine recommends that built-up areas be isolated and bypassed rather than risking a costly, time-consuming operation in city streets.  Adherence to these precepts, however, is becoming increasingly difficult as the number and size of urban areas increase.  

During the World War II American military forces facing combat within an urban environment made liberal use of artillery and air attack to destroy or dislodge the enemy.  While these operations were, in the long run, successful they also inflicted severe loss on the civilian population.  Today the acceptance of such losses is not generally supported, either politically or morally.  Now American forces must follow strict ROE in achieving their goals with emphasis on minimizing loss of life and damage to the infrastructure supporting the civilian sector.  Urban operations are even more difficult when performed as part of a stability operation or support operation where multiple ethnic, cultural, or political concerns may be added to an already tense military situation.  In some cases commanders may find themselves conducting all four military operations (offensive, defensive, stability, and support) within the same urban area and, in some cases, simultaneously.  Such a situation has already occurred in both Beirut and Mogadishu.    

A study of the fighting for Grozny supports the argument that the best tactic is to avoid fighting in cities at all costs; the next best solution involves combined arms.  Fighting in cities is much more than small units clearing rooms and much more that driving tanks down broad avenues into prepared ambushes.  Few countries have enough infantry to fight infantry-pure battles in urban terrain, and no modern nation can sustain the horrendous casualties that usually result from such tactics.  The history of conventional combat in the 20th century proves that single arm solutions in complex, urban terrain almost always fail, particularly if they are hastily prepared and poorly planned.  Roof-to-roof, house-to-house, cellar-to-cellar city fighting against a determined foe is grisly business, a business that requires a tough, competent combined arms solution.  Trained, disciplined and rehearsed combined arms forces are the only answer to the problem of fighting in cities.

· (A Glimpse of Wars to Come: The Battle for Grozny,                                  LTC (P). J. F. Antal, Army Magazine, June 1999.)
RULES TO LIVE BY IN AN URBAN ENVIRONMENT  

Before beginning this assessment of the unique urban environment, there are a number of rules or recommendations that should be remembered when operating there.  See Table G-1.

                             Table G-1.  MOUT rules and recommendations.

RULE
RECOMMENDATION

1. Condition of urban operations.
Urban operations are comprised of one or more of the four types of military operations (offensive, defensive, stability actions, and support actions).

2. Urban environment.
The physical characteristics of the urban operations scenario to include its terrain, weather, demographics, associated threats, and population density.

3. Avoid urban areas when possible. 
Operate in the urban environment only when the mission dictates it.

4. Get in and out quickly.
Minimize time spent in the urban environment.  This must be tempered, however, by consideration of the threat and obstacles.

5. Do not be predictable.
Alternate ingress and egress routes.  Identify contingency routes.

6. Minimize your signature.
Plan and execute the mission with maximum emphasis on maintaining concealment and cover. 

7. Know the current situation.
Insist on acquiring the most current information available regarding friendly forces, threat, weather and terrain, hazards, obstacles, and mission parameters (the so-called “big picture”).

8. Establish communications with all participating Blue Forces units.
Determine net information requirements for all participating and supporting elements.  Establish communications with ground maneuver elements as soon as possible.  Understand the commander’s intent and current situation and coordinate all actions at the objective.  If possible, provide communication with noncombatants to assist in their withdrawal or ability to take shelter.

9. Think before you shoot. 
Develop a clear understanding of the friendly situation.  Understand the ROE.

10. Make use of soldiers who have grown up in cities. 
There is no substitute for experience, and those raised in larger cities know many of their peculiarities.  Listen to them.

IPB PROCESS

Given the quote above it is important that the commander think of IPB as a critical force multiplier.  As stated in previous chapters, IPB is a systematic, continuous process of analyzing the threat and environment.  Foremost, it is designed to support the MDMP.  The proper execution of IPB helps the commander selectively apply and maximize his combat power at critical points in time and space by—

Determining the threat’s possible COAs.

Describing the environment his unit is operating within and its effects on his unit. 
Ipb is also closely tied to—

(
Focusing ISR operations to meet the intelligence requirements.

(
Target development and intelligence support to targeting. 

(
Providing a structured framework to allow situation development during the execution of an operation.  IPB enhances the commander’s and staff’s ability to conduct operations in a dynamic environment where timely decisions are critical to the operation.

MOUT IPB:  A Difficult Environment

The New Year’s Eve assault on Grozny was the worst defeat at the hands of an irregular force in Russian military history.  Of the 6,000 combat troops that initially went into Grozny, virtually all became casualties.  

City fighting is always brutal, deadly and unforgiving.  Despite Russia’s history of fighting in cities—lesson learned in the unspeakably tough battles of Stalingrad, Budapest, and Berlin during World War II—the Russians had few units prepared for urban combat.

                      (A Glimse of Wars to Come: The Battle for Grozny, LTC            (P).J. F Antal, Army Magazine, June 1999

With the exception of large-scale amphibious assaults, combat under urban conditions  may be the most complex of all military operations.  While many believe MOUT is exclusive to larger cities, they may in fact be conducted in or adjacent to urban areas of all sizes, from shantytown to hamlet to metropolis. Intelligence collection on the urban operations environment can be a complex and time-consuming process.  As time may be a luxury unavailable to the commander, the analyst must devise strategies to allow rapid focus on the key elements of the environment. Use of abbreviated analytical processes has the advantage of placing the types and details of the environment at the forefront of the analyst’s IPB effort.  It also lays the groundwork for later, more detailed analysis. 

Perhaps the most critical element in the analyst’s understanding of the urban environment are the number of variables found there vice what is found on the conventional battlefield.  In turn these variables may be encountered in any combination.  As an example, an infantry battalion operating in a city’s industrial park during seasonal rains may encounter not only flooded buildings but also damaged storage tanks that now leak hazardous waste materials into the water.  On the conventional battlefield such an encounter would be offset by maneuver space.  In the confines of the MOUT environment there may literally be nowhere to go, and the situation will have to be addressed by a combination of combat, engineer, and chemical units. 

Because of the diversity of urban environments, many analysts have difficulty identifying a starting point to analyze the environment.  Figure G-2 associated worksheet at Table G-2 offer a quick and user-friendly process for identifying the targeted urban environment.

A UNIQUE ANALYTICAL FRAMEWORK

The MOUT environment framework (Figure G-2) and its associated worksheet (Table G-2) are tools designed to facilitate the analyst’s urban assessment while at the same time providing a high level of accuracy. 


[image: image18.png]Structural Labeling

Sehi e gevrance

Tiasemént Lexel

Rectangnlur-shoped, white, twn, echo iden
B windo, secend foar ot (s while 1







Figure G-2. MOUT environment framework.

The MOUT environment framework is not a stand-alone tool.  It is structured around eleven steps that may also be considered layers of a complete whole.  These layers can be considered as being similar to an onion’s design; a design requiring address of the first layer before reaching the second and so on.   

This framework is designed to work with, and is developed from, an initial analysis of MOUT doctrine as found in FM 5-33, FM 90-10, FM 90-10-1, and this manual.  Any or all of these sources may be used to assist in this effort.  The use of the framework and worksheet allows the analyst to—

Focus on very specific aspects of the urban environment.

Analyze the environment using a logical and sequential process.

Establish parameters for the initial analysis of the environment.

Obtain results quickly and accurately.

Establish a starting point for a more detailed IPB analysis already armed with a general understanding of the environment.

THE CITY AS AN ENTITY

As with any complex, manmade environment, there is a hierarchy of sub-elements contributing to the condition of the whole.  Thus, the various layers have to be addressed by sequential steps.  Failure to work from step to step may skew results and provide inaccurate detail.  As identified in Table G-2 , there are 11 steps.  These steps are based on the most complex urban scenario-high intensity conflict within a major metropolitan center-and should have no problem addressing a lesser scenario. 

Where the framework fits into the IPB Process?  When using the framework the analyst must realize that its steps are in themselves elements of Step 2 of the IPB process—“describe the battlefield environment.”  Analysis obtained through use of this framework usually can be accomplished well before the MDMP is initiated.  Steps 1, 3, and 4 of the IPB process must still be completed as prescribed in this manual.  The framework should be looked upon solely as an “up front” analytical tool applied to the very specific demands of the urban environment.

URBAN ANALYTICAL WORKSHEET 

As a tool to help use the MOUT environment framework, the MOUT analytical worksheet (Table G-2) allows the analyst to quickly capture (in text format) some of his initial analysis.  

[NOTE:  The design of the worksheet is not set in stone.  Analytical requirements or the tactical situation may dictate the worksheet’s final format.  Table G-2 is only a starting point.  It shows the minimum elements required to support use of the framework.  It should also be noted that to complete the analytical process the analyst will also need to produce many graphic support products, integrating these and the information found in the worksheet’s “analytical notes” with the other steps of the IPB process.]

Table G-2.  MOUT analytical worksheet.

Consideration

Step
Analysis
Analytical Notes

1
Key Terrain (Underlying terrain and key terrain features)
Harbin Plateau, Sarbin Hills, Yellow River and Lake Kagul
The Harbin Plateau incorporates some 240 square kilometers.  Drainage is good and general flow is from the Sarbin Hills to the Yellow River which empties into Lake Kagul on which Tobriz borders.

2
General Urban Description
Large city
Tobriz:  Population 267,000.

3
Zoned Areas and Patterns
B, D, and E
Predominantly B, D in sectors 1 and 4, and E in sector 8.

4
LOCs
One major highway and two canals.
Highway 8 to Fez and #5 & #7 canals.

5
Urban Patterns
Hub
Part of a larger satellite pattern in the region.

6
Street Patterns
Central sector

Vinus subdivision
Radial

Medieval Irregular

7
Pattern Effects
Funnel-fan
Hilly terrain on both sides of the hub.

8
Structural Types
Dominated by large, concrete structures and on the outskirts of the city, numerous shanty towns
Alwah sports stadium 

Tobriz power plant

Ford factory

9


Mobility Corridors
Air Level

Building Level

Intra-Building Level

Street Level

Subterranean Level
Sectors 6 and 7 poor (many power lines).

Skyscrapers sectors 1 and 4.

Highlighted by numerous small rooms 

Densely packed buildings sectors 2 and 6.

Sector 1 with underground tunnels, all other areas subjected to the effects of a high water table.

10
OKOCA Factors 
Observation/fields of fire 

Cover and concealment 

Obstacles

Key Terrain 

Avenues of Approach
Sectors 3 and 4 poor observation and fields of fire.

Sector 3 and 4 mostly good cover and concealment.

Sectors 1, 4, and 8 have many obstacles (war debris).

Sarbin Hills/Kulet Ridge in sectors 1, 2.

Sarbin Hills on Rt 4 and Kulet Ridge on Rt 5 and 6

11
Other Significant Characteristics 
Sectors 1 and 3 Catholic

Sector 4 MoslemTobon political party
Ethnic Kuri and Bari populations make up 89% of the city’s population.

Armed militias are prevalent in sectors 4 and 6.

EXPLANATION OF STEPS  
STEP 1:  KEY TERRAIN (UNDERLYING TERRAIN AND KEY TERRAIN FEATURES)

Analyze Military Aspects of Terrain

As mentioned previously, the steps, or layers, identified by the framework must be addressed sequentially to optimize results.  Step 1 is focused on addressing the underlying terrain factors.  Here the analyst must look at the topographic or geologic factors over which the urban area was constructed.  Key elements here might be one or more rivers that offered a trade route, high or steep terrain that offered protection, fertile farm or grazing land that offered a good food source, or any combination thereof.  A basic understanding of the underlying terrain and its key features is a critical component in understanding the environment.  

While terrain analysis is a common element within the IPB process, the condition of urban imparts a number of concerns not present on the conventional battlefield.  In the urban environment the typical concerns regarding key terrain increase dramatically because of the crowded conditions, tunnels, tall buildings and other urban elements. The identification of key terrain is one of the five military aspects of terrain.  The other elements will be discussed as Step 10, OCOKA factors.  Key terrain, however, is the cornerstone of the analytical effort addressed by the IPB process.  This manual outlines four steps in the IPB process with each step including a number of sub-steps.   Step 2, “Describe the Battlefield’s Effects,” includes the sub-step of “Overlays that depict the military aspects and effects of terrain. 

The conduct of operations in a rural environment is difficult enough when the terrain lends itself to the operation or plays a neutral role.  The level of difficulty for the friendly commander increases dramatically, however, when the terrain favors the threat.  One worst-case scenario might include a major metropolitan area where the advantages presented by densely packed high rise buildings are enhanced when they lay atop rough or high terrain.  Operations within a metropolitan area located on relatively flat land could not compare to those conducted on steep terrain such as found in Lima, Peru.     

High ground is not the only problem.  The elevation or geographical location of a given structure may cause it to be the focal point of an operation.  This was the case in the Citadel at Hue, Vietnam, in 1968 where the structure dominated the surrounding area. When the combination of armed troops in buildings or on restrictive terrain (a gully, canyon, or river, for example) are collocated or within reasonable proximity of each other, they may form one or more choke points.  Even when physical relief is not a force multiplier, the employment of snipers and anti-tank rocket teams in high rises abutting a major highway can form an equally deadly choke points. In both cases the structures at each location almost automatically would be designated “key terrain.”  Such concerns force the analyst to perform a more detailed look at urban terrain analysis than is normally the case.  

Three-Dimensional (3D) Analysis of Key Terrain

One of the most consistent lessons learned in previous urban operations was the inadequacy of conventional military maps and aerial imagery.  There are a number of reasons for this; most notably that military-issued maps are usually not of the required scale, lack reveal outdated information, details about the subterranean level, and reveal only a “flat” surface of the target environment.  Perhaps the most critical shortcoming in the urban environment is this latter element.  

In the assessment of the urban environment, visual acuity (or visual keys) are probably the single most relied upon source.  Structural shapes may hide or hinder both friend or foe and the understanding of angles; corners and heights become key aspects of an analyst’s intelligence effort.  This cannot often be accomplished when using only standard military maps.   

Early attempts at portraying a 3D rendition of an urban environment offered the combat commander a new and highly effective tool. The problem was that construction of such products was manual and extremely time consuming.  Even as late as 1990 it was virtually impossible for standard-issue computers to accomplish much in the way of 3D rendition. Today the situation has changed dramatically.  The issue of high capacity Pentium II and III machines to tactical units allows the employment of sophisticated computer-aided design (CAD) layering techniques at the individual soldier level.  Use of 3D tools support visual sensory perception, increasing understanding of the environment and allowing the analyst and commander to “see” the battlespace as it really is.  

In summary, the first layer, or step, in assessing the urban environment is understanding the underlying effects of the terrain on the urban area. 

STEP 2:  GENERAL URBAN DESCRIPTION  

Describe The Urban Environment

Through experience in a wide range of combat and peacekeeping environments, the US Army has developed a pattern guide for a number of aspects of urban combat.  These aspects are used to form the steps in the framework.[image: image10.png]Structural Labeling
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  Step 2 focuses on defining the AOI in accordance with this manual.  The US Army generally classifies these built-up areas by size.  (See Figure G-3.)

A large city (population > 100,00) (A).   

A village (population < 3,000); a town or small city (3,000 to 100,000) (B).

A strip area (a built-up area connecting villages, towns, or cities) (C).

[image: image17.emf]Also industrialized zones built along roads between towns and cities.  Shantytowns such as found in Haiti and Somalia may be found within the strip area (D). 




Figure G-3 Urban size comparison.

STEP 3:   ZONED AREAS AND PATTERNS

Subdivide the AOI into the appropriate “type” zones

Another key element is the type of urban environment.  Urban environment addresses a broad spectrum of concerns and may include such examples as “a typical Korean city with cities within a city, urban sprawl and outlying industry” or “a typical German city with narrow streets, circular configuration, and low terrain."  Table G-3 shows the definitions of these area types/patterns.

Table G-3.  Zone areas.

  Letter Designation 
Layout  Type
Definitions

A
Dense, random construction
Typical old inner city pattern with narrow winding streets radiating from a central area in an irregular manner.  Buildings are closely located and frequently close to the edge of a roadway.

B
Close-orderly block
Wider streets generally form rectangular patterns.  Buildings frequently form a continuous front along the blocks.  Inner-block courtyards are common.    

C
Dispersed residential area
Normally contiguous to closed-orderly block areas in Europe.  The pattern consists of row houses or single-family dwellings with yards, gardens, trees, and fences.  Street patterns are normally rectangular or curving. 

D

 
High-rise area
Typical of modern construction in larger cities and towns.  It consists of multi-storied apartments, separated open areas, and single-story buildings.  Wide streets are laid out in rectangular patterns.  These areas are often contiguous to industrial or transportation areas or interspersed with closed-orderly block areas.

E

 
Industrial –Transportation
Generally located on or along major rail and highway routes in urban complexes.  Older complexes may be located within dense, random construction or closed-orderly block areas. New construction normally consists of low, flat-roofed factory and warehouse buildings.  High-rise areas providing worker housing is normally located adjacent to these areas throughout the orient.  Identification of transportation facilities within these areas is critical.  These facilities, especially rail facilities, pose significant obstacles to military movement. 

F
Permanent or fixed fortifications and other military installations
Any of several different types and may be considered as isolated forts such as the Hue Citadel and the German fortifications that surrounded Metz or as part of a fortified line (Siegfried and Maginot Lines).  While most such fortifications are found in Western Europe, a number can be found in the Balkans, Middle East, Asia, Africa and South America.  Those in the United States were mostly of the coast defense type. Permanent type fortifications can be made of earth, wood, rock, brick, concrete, steel-reinforced concrete, or any combination of the above.  Some of the latest variants have been built underground and employ heavy tank or warship armor, major caliber and other weapons, internal communications, service facilities, and NBC overpressure systems.  This category also includes other military installations (examples, Camp Lejune, Fort Huachuca, Travis Air Force Base, and Norfolk Navy Base).  

STEP 4:  LINES OF COMMUNICATION

Include identification of all key LOCs bordering or within the urban environment, to include obstacles and rubble that may affect mobility within the LOC.  

Identify blocks to critical LOS issues.
Lines of Communication

The analyst must determine and focus on those LOC elements critical to the success of the operation.  These LOC are often built across terrain that is relatively impractical for off-road vehicular traffic and as such are heavily dependent on bridges, ramps, and overpasses.  If these support systems can be destroyed or damaged, the LOC may become useless and obstacles in themselves.

A related problem inherent with LOC is their susceptibility to the use of deliberately laid obstacles or fallen rubble from buildings.  Manmade or natural obstacles and the type of rubble produced through bombing and artillery bombardment may seriously inhibit mobility along or through the LOC.  The analyst must evaluate reconnaissance reports, imagery, and battle damage assessments (BDA) and factor these into his LOC trafficability estimates.

Line of Sight

Depending on the situation LOC may or may not be associated with visual or electronic means of communications.  These means may include flags, lamps, mirrors, radios, or other devices requiring LOS.  Failure to anticipate interference with LOS can have catastrophic results such as occurred at Grozny.  There, Russian forces were trapped among the city’s taller buildings, lost LOS, and subsequently their communications with supporting units were severely degraded.  LOS also impacts observation and fields of fire.  Finally, LOS constraints within the urban environment are not one but 3D and must be addressed from all directions, and both vertically and horizontally.  A key player in overcoming LOS restrictions is the UAV.  During Israel’s incursion into Lebanon, the Israeli Defense Force (IDF) employed UAVs in many roles, not the least of which was as retransmission platforms. 

[NOTE:  Signal degradation is proportional to structural density, the height of the buildings and urban terrain factors. For the purposes of LOS (FM/UHF), the linear distances are of far less important than the structural density and disruption of the LOS between given points.  This in turn means it is very difficult to maintain consistent communications, say in the heart of a major metropolitan area.  Additionally, even when the situation does not involve armed conflict, effective use of FM/UHF radios may be impaired by interference from trolley and other electrical lines.  Some of these systems can generate up to 300 times the interference over normal atmospheric interference on the UHF band.  Russian experience in Grozny showed that it was better to dedicate one radio to communicate with each separate subunit, rather than trying to communicate over a net.  As for the use of wire-based systems, they are as they have always been, effective but susceptible to intrusion, damage or destruction, especially in a large city where digging them in is not an option.]

The analyst must be aware of the city’s communication infrastructure and that it may be more robust than in the past.  The use of cellular phones, computer networking, and fiber-optic cable may significantly supplement or even replace the need for using FM/UHF radios. 

Use of burst transmission–satellite digital and voice communications–may eliminate many LOS problems.  “Suitcase” digital, satellite, and burst transmission systems such as the Counter-Narcotics/Command Management System (CN/CMS) have been proven effective in the urban environment and have the added capability of allowing real-time imagery of selected targets to be passed to the user.

STEP 5:  URBAN PATTERNS

Subdivide the AOI into the hub, satellite, network, linear, or segment urban patterns.
The layout of an urban area will normally follow one of three easily identifiable patterns and two basic sub-patterns.  The identification of the specific pattern or sub-pattern is an integral part of the urban analysis process. (Figure G-4.)
Hub Pattern

The hub or built-up area is central to any urban pattern.  Although it may vary in size, the effects remain constant. The hub may serve as the pivot point for a defense, or as an element of a defense in-depth.  The hub is an obstacle which will normally be bypassed. As the attacking force slides off the leading edge of the hub, it becomes vulnerable to flank attacks and fire along its axis of attack.  When adjacent terrain is unsuitable for bypass operations, the hub may be developed as a defensive strongpoint. 

Satellite Pattern

This pattern consists of the central hub and dependent, dispersed smaller built-up areas with linear arrays along the connecting links.  Links tend to focus on the central hub, with most taking the form of farm, forest, or secondary roads.  This pattern provides support to both the attack and defender as shown below(
· Offensive Operations.

· Defensive Operations.

· Avenues of approach or mobility corridors.

· Multiple exit links from the hub.

· Resupply, reinforcement,  and evacuation routes.

· Mutually supporting positions 

Network Pattern

Similar in appearance to the satellite pattern, this pattern is more complex and diverse.  The pattern represents the interlocking of the primary hubs of satellite patterns.  Formed primarily of towns and cities, its elements are more self-sufficient and less supportive of each other, although a dominant hub may exist.  Major LOCs within a network are more extensive than a satellite and may take on a rectangular rather than convergent form.  The natural terrain here may be more diverse than in a single satellite array.

The network causes attacking units to fight through a maze of synthetic features that provide defensive obstacles.  Bypass is difficult because contiguous terrain is often unsuitable for mounted operations. The pattern provides depth to the defense. 

Linear Pattern

This pattern is a sub-element of the three basic patterns.  The linear array may form one or more rays of the satellite pattern or the connecting links of a network.  The basic array results from the stringing of minor hubs along a confined natural terrain corridor.  This pattern facilitates the development of a series of strong defensive positions in-depth.  It also acts to delay canalized forces and requires repeated deliberate attacks. 

Segment or Pie Slice Pattern. This pattern may occur as a subset of either the satellite or network patterns, or within a major hub.  It is characterized by the splitting of an urban area by a dominant natural or synthetic feature (river, roads, etc.).  The pattern may influence the assignment of boundaries and other control measures, or of attack objectives.  The pattern may also bear directly on the organization of the terrain and on task organization.  





Figure G-4. Urban Patterns. 
STEP 6.  STREET PATTERNS

Subdivide the AOI into the appropriate street patterns. The development of street patterns within a given urban environment can usually be attributed to the city’s proximity to natural features.  It is no coincidence that most of the world’s greatest cities were founded as river or ocean port cities.  As these grew their streets were hardened, broadened, or lengthened.  Additionally, the streets were adjusted to take into consideration natural features such as swamps, lakes, and hills.  Not all such modifications, however, were associated with natural constraints.   



          Table  G-4.  Street patterns and effects.
Cities such as Paris and Washington, DC, were laid out in a design that fostered defense, while others such as Alexandria and Istanbul, were designed and built using plans incorporating the personal prejudices of the Emperors who funded their completion.  

The layout of Western Europe’s medieval cities reflects the insecurity of the political and military situation following the collapse of the Roman Empire.  Defensive fortifications dominated thinking and urban areas were built around castles and fortifications. 

In contrast, during the same era the Moorish cities of Spain, such as Cordoba and Valencia, reflect a more peaceful and secure environment where the pursuits of commerce took preference over protection.  Here security was primarily addressed by large standing armies with alliances spanning the Mediterranean basin.  In designing Cordoba, the narrow streets of 14th century Paris were replaced by broad pavilions and buildings set far enough apart as to preclude crowding.  The intricate fortifications surrounding the city were built around an established city, not the other way around.  

Modern geographers and engineers have, over time, identified the characteristics of street patterns and effects. 

STEP 7:  PATTERN EFFECTS

Describe the (urban) pattern effects on both friendly and enemy forces.  The patterns identified here are of sufficient magnitude to effect a given combat operation.  In addition to the basic blocking action caused by the hub phenomenon, other effects can be associated with urban patterns.  Figure G-5 shows pattern effects.
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Often the shape and density of the hub as well as the width of major streets and proximity of side streets has the effect of almost completely blocking an operation

Funnel or concentration and canalization of forces may occur without immediate fanning.  This occurs most frequently when the linear pattern is encountered.  It limits the number of maneuver units that may be applied against a series of hubs that must be confronted in succession, and forces a greater reliance on long-range and indirect fire weapons.

The effect normally occurs when the hub is located between terrain features that are unsuitable for mounted operations.  Movement of units into the area results in the concentration of forces, loss of offensive momentum, and canalization.  Beyond the hub, forces are required to spread or fan out before full combat power can be developed.  This favors the defense because it creates an accordion effect in units moving through the hub, reducing C2 and operating effectiveness. 

Figure G-5.  Pattern effects.
STEP 8:  STRUCTURAL TYPES

Begin assessment of individual structures.  Those dominating the vertical or positional battlespace or for other reasons deemed “key terrain” will be the most significant.
Structural Types

Many cities, especially those in Europe and Asia, retain structures dating from antiquity.  Over time more modern structures evolved but many of the older buildings exhibited certain useful characteristics that caused their retention while others became historic or religious icons. Table G-5 shows some structural types and their importance.
Table G-5.  Structural types.

Structural Type
Importance

Hospitals and other medical facilities

Sewer systems, subways, underground water systems, elevated railways, utilities, mass transportation routes

Stadiums, sports fields, playgrounds

                                            Public baths, swimming pools, cisterns, and reservoirs

Construction sites, lumber yards, other commercial operations                                                          

Hazardous material storage facilities

Purpose-built fortifications 


No Fire Zone.  Also important for both civilian and military casualties during times of conflict.

Underground systems may provide infiltration routes.  Elevated systems and mass transit routes provide exposed LOC between city sectors while also offering points for good observation and fields for fire.  Utility facilities are key targets for insurgents, terrorists, and others and their destruction can hinder the capabilities of defending forces and affect the civilian population.  

                                                                                                   Provide excellent civilian and EPW holding areas.  May be used as interrogation centers, helipads, sheltered POL, and ammunition storage areas.

Serve as an alternate water source in case public water supplies break down.  Allows water for washing and other sanitary needs. 

                                                                                                  Can serve as machine repair, obstacle construction facilities and material, and support general engineer operations. 

                                                                                             Present a hazard to both sides in an operation and must be accounted for.

These can range from fortresses built by the Crusaders through modern underground facilities built to survive the Cold War’s nuclear scare.  The bulk of these, however, will be of the period 1870-1914.  These pose a variety of threats to any force commander.  May include both missiles and heavy caliber weapons. 

Today, especially in many third world nations, this mix of new and old structures could create problems for any military force operating there.  Ancient temples and fortifications may stand back-to-back with modern skyscrapers and high rise apartments.  Port facilities, unique themselves, may stand next to the remnants of huge defensive walls that in turn may encircle all or part of the city.  Perhaps the best example of this occurs in Rome.  These and other structures present the tactical commander with numerous challenges.  American forces must be able to quickly adapt to the unique problems associated offered by literally thousands of different structural types.  

Additionally, within many structures, especially older ones, American soldiers may face strange combinations of passageways, ceiling and doorway heights and wall thicknesses.  While it is impossible to identify all such structures, if time permits, a building’s structural plans should be analyzed.  Finally, the analyst must become familiar with structural types and composition. 

permanent and special fortifications 

Permanent Fortifications

Historically, among man’s greatest architectural feats is the permanent or fixed fortification.  Since the dawn of time man has sought security from the environment and his neighbors through increasingly hardened and more complex barrier systems.  Roughly speaking, the composition of fortifications falls into six categories shown at Table G-6.

Table G-6.  Composition of fixed fortifications.

Type and Composition of Fixed Fortifications 
Example

Earthworks fortified by poles and rocks. Circular or rectangular in shape.
Ancient world.  Celts, Koreans, and other groups employed these types of fortifications; remnants of some remain today.

Cemented rock and stone.  These included many with gates and rectangular-shaped towers.  Often surrounded by moats or ditches. Normally rectangular in shape.
Greek, Roman, Persian, Chinese, and used through the Crusades.  Thick walled, many with tunnels and underground storage areas. Designed to defeat pre-gunpowder weapons.

Cemented brick and masonry.  Multiple shapes but highlighted by sharp angles, rounded towers and battlements, numerous gunports.  Usually surrounded by moats or ditches.
First designs to counter the effects of gunpowder weapons.  Constructed 15th through first half of the 19th centuries.  French “star-shaped” designs are the most common variety.  Designed to defeat solid shot.

Steel-reinforced concrete.  Highly angled and built in various shapes designed to limit the effects of armor piercing projectiles.  There were few gunports but weapons housed by these structures ranged from 75-mm to 406-mm; often surrounded by ditches, moats, minefields, or machine gun nests.  Most are interconnected by ditches or underground tunnels.  Underground areas may be larger than aboveground areas.
The height of the fortification construction era was 1870 – 1914 and was the result of the perfection of the rifled, high velocity, heavy caliber gun.  Most were designed to defeat artillery 250-mm and smaller although a few of the latter designs, some with walls up to 20 feet in thickness, could resist new model 305-mm and 420-mm mortar rounds.  

Steel-reinforced concrete and with metal plates. Predominantly underground complexes, heavily reinforced to absorb nuclear blast and shock effects.  Often surrounded by surface bunkers (machine gun, AD, etc.) and minefields.
Beginning with the French Maginot Line built in the 1930s and continuing through the present (presidential and nuclear site bunker complexes in various nations).  Several are quite large and incorporate state-of-the-art defensive measures and air filtration systems.  

Walled Cities: The most numerous type of fortification, although in most cases of limited value.  There are exceptions, however, that bound purpose-built fortifications.
Walled cities dominated the European, Asian, and North African landscape for thousands of years and many remain.  The only manmade structure that can be seen from space, the Great Wall of China, intersects more than a dozen Chinese cities.

Figure G-6 portrays an 18th century masonry fortification, which is a World War I era fortification showing fields of fire.  The steel-reinforced walls and roof are 7 inches thick.

Special Fortifications

Falling outside the standard permanent designs are a number of special purpose fortifications.  In most cases these were built to support a single mission type although many may reflect the incorporation of differing structural types to form a lengthy or in-depth boundary defense. These include but are not limited to—

Hardened artillery sites (HARTs) built by the North Koreans along the Demilitarized Zone (DMZ).

DMZ barrier defenses along the Han River in South Korea and running from coast to coast.  These fortifications are a blend of many types and are designed to delay and channel North Korean forces in the event of war.

Israel’s Bar-Lev Line which includes numerous HARTs and fully powered tank turrets dug into the ground.

Greece’s very similar Metaxas Line.

Russia’s frontier fortifications on the Chinese border.  These include hundreds of dug-in tank turrets, bunkers housing obsolete artillery pieces, barbed wire obstacles, mine fields, and even naval turrets mounting weapons up to 305-mm in size.  

[NOTE:  In the case of the North Korean HARTs, DMZ, Bar-Lev, and Metaxas lines, there is no impact on the urban environment.  Russia’s border defenses, however, incorporate many aspects of these and at a number of locations or border urban areas.]
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Figure G-6.  Example of an 18th century masonry fortification, "Fortsbornik, Cislo 1". 

Today’s analyst must be aware of six key elements when addressing permanent or special fortifications.  

Their construction represented a sizeable investment in funds, resources, and personnel at the time they were built.  As such they generally reflect high quality and strength to resist the heaviest ordnance.  

Because of their cost they were concentrated around facilities of the highest priority (for example, a port, industrial complex, LOC, coast, or border). It is probable that these facilities have retained their importance. 

History has shown that terrain fought over during one era is fought over again in later eras.  This is because key terrain offers something to those who own it, be it a pass, ford, or port.  Those locations with the highest priority would naturally be given the most sophisticated protection.  

The bulk of such fortifications can be found in and around cities, especially ports.  The structures were built with but one intention, the denial of access into a given area.  While investment in such structures has in most countries long since passed, the fortifications remain and can still be used. 

The specialized weaponry designed to defeat such fortifications (such as the massive Krupp mortars) can no longer be found in the inventory of most nations (there are exceptions). 

That outright destruction of such a target may turn it into an easily defended rubble pile, one that now also serves as an obstacle.

Recent examples of combat operations in a urban environment, and ones where permanent fortifications played a key role include Metz in 1944, Hue in 1968 and Beirut in 1983.  In each of these situations the attacking forces were initially halted in their tracks by the failure of their supporting fires to destroy the fortifications.  Resolution of these engagements required reinforcement and the employment of new tactics or equipment.  Today’s Army and Marine planners have identified these problems remain and in response have initiated the urban Advanced Technology Demonstration (ACTD), a program designed to test new equipment and tactics within the urban environment.  There can be no denying however that an enemy’s occupation and defense of permanent fortifications, especially those bordering key terrain, will impact the operation.  To help address this problem from the perspective of the intelligence analyst there are a few key items that must be answered to allow the effective employment of maneuver and targeting assets.  These include but are not limited to—

· If possible the acquisition of plans for local fortifications.

· Assessment of the material composition and thickness of the fortification’s walls.

· Assessment of the compartments of the fortification.

· Identification of supporting elements (minefields, machine gun nests, barbed wire, etc.)

· Identification of quick reaction and counter-breaching assets.

· Assessment of the impact of bypassing the fortification.

Structural Labeling

One of the primary lessors learned in previous urban operations was that urban engagements are primarily conducted at the platoon and squad levels.  Command, control and intelligence (C2I) concerns within the urban confined boundaries and spaces are at best difficult and during inclement weather or under the conditions of NBC can be nearly impossible.  Because such situations exist, over time the US Army has developed a number of common-use systems and protocols, the mastery of which should be considered mandatory for soldiers of all ranks.  These protocols can vary in type but may include Signal Operating Instructions (SOI), SALUTE (Size, Activity, Location, Unit, Time, and Equipment) Reports, map reading, and many others.  Unfortunately, however, there is no standardized Army protocol to assist unit leaders (all echelons) in the identification of key elements of a given structure.  

Currently US Army Forces either develop mission-specific tools or employ SOPs can relate to nearly any subject but are not the tool needed to standardize items throughout the US Army.  It is critical, however, that within the urban environment the thinking and actions of commanders, intelligence analysts and soldiers must be synchronized.  Here the SOPs (or if lacking, the special instructions paragraphs in OPORDs) are insufficient if numerous units or commands are involved in the operation.  This lack of standardization could create numerous targeting, C2I, and even fratricide problems.  

In an effort to provide some joint standardization to the structural reporting process, elements of a US Marine Corps sniper guide will be employed.  As in any such endeavor individual and unit effectiveness will be determined by the level of repetitive training they conduct.  Table G-7 shows steps involved in structural labeling and wargaming.  Figure G-7 is an example of structural labeling. 

Table G-7.  Structural labeling and wargaming steps.

Step
Concern
Details

1
Structural Shape
Structural shapes will be identified as square, rectangle, T-shaped, L-shaped, U-shaped, H-shaped, X-shaped, and irregular.


Square
Designed so that all four sides are of equal size.  Such designs are normally found in inner city construction, smaller family dwellings, and in utility company maintenance buildings.


Rectangle
Designed so that opposite sides are of equal size.  The most commonly used shape in building construction. 


T-shaped
A modification of a square or rectangle with a wing extending from the center of the front or back of the building.


L-shaped
A modification of a square or rectangle with a wing extending from one end or the other of the front or back of the building.  A common design for family dwellings.


U-shaped
A modification of a rectangle with a wing extending from each end of the front or back of the building.  A modification of a U-shape is the multiple U, with more than two wings extending from the front or back.  The U-shape is common to larger official buildings and hospitals.


H-shaped
A modification of a rectangle with a wing extending from each end to the front and back.  A modification of the H-shaped is the multiple H.  The multiple H has more than two wings extending to the front and back.


X-shaped
An X-shaped building has a center common area with T-shaped wings extending from the center of each side.  X-shaped designs are found in some apartment complexes.


Irregular
Buildings which do not fit traditional designs such as the Pentagon, religious structures, sports arenas, and permanent fortifications may be included as irregular designs.

2
Structural Face 

Designation
Once the shape has been determined the structure’s main entrance is located and designated “white.”  If none of the building faces can be identified the commander will designate a face as white.  Once the white face has been designated the other faces will be color-coded in a clockwise manner with the white face serving as the base.  While facing the white face, progressive faces will be designated as red, black (rear face) and green.  For irregularly shaped structures the white face will be designated and the remaining faces color-coded.  Any report addressing this structure will include the direction the sides take relative to each other.  An example of color-coding and shape follows.   EXAMPLE:  “Irregular, white face one, white face two right, red face, black face, green face.”  This describes a pentagon-shaped irregular design.

3
Measurement of Side Lengths
Once the structural faces have been color-coded the shape, face color, and dimensions of the respective sides will be given.  For irregularly shaped structures the same procedure is used with the addition of direction the sides take relative to each other.  Send measurements as feet, length first followed by height.  EXAMPLE:  “Rectangle, red face 20 by 30.”

4
Numbering of Floors


Floors will be numbered from “1” beginning with the ground floor.  Basements and other subterranean areas will be addressed later.  Roofs, floors, attics, porches, balconies, chimnies, stairs, fire escapes, and other substructures will not be numbered but designated as what they are.  Once the structural shape, face, and measurements are reported, then report using face, floor, and any additional information. EXAMPLE: “Black face, three, patio and fire escape.”

5
Numbering of Windows or Openings
Windows will be designated "window," door as "door," and all other openings as "opening."  These will be designated from left to right as "Alpha, Bravo, Charlie, etc." EXAMPLE: “Window Alpha"; "Opening Delta."

6
Numbering of Basements and other Subterranean Levels


Sub-basements, tunnels, or vaults may be dug deep into the earth and provided multiple subterranean levels.  Such structures will be designated one at a time and given an alpha designation; i.e., first level = Alpha, second level = Bravo, third level = Charlie, and so on.  Additionally, the type of structure or equipment on a given level must be identified as in the example below. EXAMPLE:  "A basement will be designated "basement.  "Sub-basement "Alpha" parking garage."  "Tunnel "Charlie" gas pipeline."  "Vault "Delta" with electrical conduit tunnel."  (Reflects a vault on the 4th level below the street level and that it has electrical conduits or lines running through it.  

WARGAMING

Operations within the urban environment follow standard Army doctrine regarding the wargaming process.  Because of the level of detail, however, there is a need form some sort of modeling tool.  These can range from plastic or wooden models to overhead images to sand tables.  Probably the best, is the combination of overhead imagery and 3D models.  Figure G-8 reflects the integration of urban wargaming tools.








 


Figure G-7.  Example of structural labeling.
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Shugart-Gordon 3D Model, Multiple Perspective.  (This 3D urban model should be used in conjunction with aerial imagery and any terrain models.) Figure G-8.  Aerial imagery of the Shugart-Gordon urban exercise area, Ft Polk, LA.

STEP 9:  MOBILITY CORRIDORS.  

Identify mobility corridors within a given structure, zoned area, or avenue of approach.

Mobility Corridors

These are areas where a force will be canalized due to terrain constrictions.  The mobility corridor is relatively free of obstacles and allows military forces to capitalize on the principals of mass and speed.  Figure G-10 depicts typical mobility corridors on both the conventional battlefield and in the urban environment. 

Avenues of Approach

This is an air or ground route of an attacking force of a given size leading to its objective or to key terrain in its path (FM 101-5-1).

A thorough understanding of the type and pattern of the target city and good terrain analysis will greatly assist in the next analytical effort, the assessment of multiple mobility corridors.   Mobility corridor development is another common task for the intelligence analyst but in a conventional environment normally addresses two mobility corridors:  the air and the ground.  The urban environment forces the intelligence analyst 



Figure G-9:  MOUT mobility corridor concerns.

to broaden his scope of thinking.  Within the maze of structures that form the worst-case scenario(combat operations in the center of a major metropolitan area(the potentials offered by larger structures must undergo detailed analysis.  Additionally, in contrast to the definition above, mobility corridors within the urban environment will include structures as “key terrain” and will undoubtedly include a number of obstacles.

As opposed to the two mobility corridors on the conventional battlefield, in the urban environment the S2 or analyst will now have to consider five possible mobility corridor levels:  air, building, intra-building, street (ground), and subterranean.

FM 90-1 addresses buildings within an operational environment as the “vertical” dimension.  This dimension extends through all five levels.  It is the number and diversity of the levels, that increase the complexity of the urban mission over conventional operations.  Each level may serve as a single mobility corridor while any combination of mobility corridors may be employed simultaneously. 

Air.  The air mobility corridor reflects the threat posed by airborne and air assault forces or ground attack aircraft.  From the air both friend and foe may be able to engage or observe targets from any obliquity, direction or elevation.  The air mobility corridor within the urban environment is critical.  Aviation assets can be used for --  

· Reconnaissance.

· Security.

· Attack.

· Air Assault.

· Support by Fire.

· C2I or C4I.

· Air Movement.

· Aerial Sustainment.

· EW.

Aviation unit intelligence specialists should immediately focus on the characteristics of the battlefield as seen from the cockpit.   While street obstacles do not affect aviation assets, light towers, signs, cables and power lines affect them as well as other obstructions mounted well above street level.  Additionally, forces using the air mobility corridor in a urban environment are more vulnerable to manportable AD missiles, machine guns, and small arms fire because of the height and concealment and cover benefits offered by tall and/or densely packed structures.  

Building. The building mobility corridor reflects the threat posed by units moving along the roofs of buildings and the tops of other structures (elevated trams, bridges, etc). Tall structures provide optimum perches for snipers and anti-aircraft weapons and optimize the positioning of light AT weapons for overhead firing.  Additionally, rooftops may provide concealment and cover; increase fields of fire and observation; enhance LOS and can be instrumental in restricting the movement of forces employing the street level (Figure G-10). 
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Figure G-10. Structural building mobility corridors.

[NOTE:  Zone of death is a non-standard term identifying where an attacking force could be swept by crossfire from multiple locations, directions, and/or mobility corridors.]

Intra-Building.  The intra-building mobility corridor reflects room-to-room engagement areas above the street level and below the building’s roof.  This is usually the area of the most intense engagements, and because of space constraints are usually conducted by squad-sized units.

Street (Ground).  Street (Ground) mobility corridors reflect the threat posed by units moving at the ground level. This level may include sidewalks, highways, and streets.  While streets provide the means for rapid advance or withdrawal, forces moving along them may be canalized by large or densely packed buildings and terrain and have little space for off-road maneuver.  Because they are more difficult to bypass, obstacles on streets in urbanized areas are usually more effective than those on roads on open terrain.  Finally, forces operating within this mobility corridor are susceptible to fire from all other mobility corridors.

Subterranean.  The subterranean mobility corridor reflects the threat posed by enemy units moving through underground passageways of many types.  Subterranean systems are easily overlooked but can be important to the outcome of operations.  These areas may be substantial and include subways, sewers, cellars, and utility systems.  As examples, Los Angeles has more than 200 miles of storm sewers while Moscow has over 100 kilometers of very deep subway lines.  Most other major cities and many smaller ones have similar facilities.  Both the attacker and defender can use subterranean mobility corridors to maneuver against the rear or flanks of an enemy.  This was best demonstrated at Stalingrad where Soviet troops constantly reappeared in areas that were supposedly secured.

STEP 10:  OCOKA FACTORS

Analyze the military aspects of terrain in accordance with this manual.  Address observation and fields of fire, concealment and cover, obstacles, key terrain, and avenues of approach (OCOKA).

While terrain analysis is a common element within the IPB process, the condition of urban imparts a number of concerns not present on the conventional battlefield.  In the urban environment the typical concerns addressing the five military aspects of terrain increase dramatically because of the crowded conditions, tunnels, tall buildings and other urban elements.  The five OCOKA military aspects of terrain discussed below:

· Observation:  The act of noting and recording something, as a phenomenon, with instruments. 

· Fields of Fire:  The area which a weapon or a group of weapons may cover effectively with fire from a given position.

· Cover:  Shelter or protection (either natural or artificial).  Shelter or protection from enemy observation that reduces the effects of enemy direct or indirect fire.

· Concealment:  The protection from observation or surveillance.  

· Obstacle:  An obstruction designed or employed to disrupt, fix, turn, or block the movement of a threat; and to impose additional losses in personnel, time, and equipment on the threat.  Obstacles can exist naturally or can be manmade, or can be a combination of both.

· Avenue of Approach:  Addressed in Step 9 above.
· Key Terrain:  Addressed previously in Step 1 above.
STEP 11:  OTHER SIGNIFICANT CHARACTERISTICS

Analyze any other significant characteristics of the environment in accordance with this manual.  These may be identified as socio-economic factors.

Depending upon the mission and situation, there can be quite a few other significant characteristics of the urban environment that will impact the mission.  Some of the most important may include but are not limited to the following examples:

· Issues that are of current interest to residents (availability of food, water, the employment situation).

· Significant historical or religious facilities (cathedrals, mosques, temples).

· The effects of catastrophic weather (hurricanes, floods, draughts, blizzards).

· Population demographics (ethnic and cultural groups, religious groups, language, literacy, age distribution, income groups).

· Political or socio-economic factors (roles of clans, tribes, organized crime, gangs).

· Urban infrastructure (telecommunications, sewage, electrical lines).

· The threat.

THE THREAT

Perhaps the most important of the “other” considerations is the threat.  The development of threat OB databases and threat models that accurately portray how threat forces normally or historically execute operations can be critical to situational awareness.  Within the IPB process (Step 3:  Evaluate the Threat), there are a number of substeps that must be addressed, culminating in threat integration.  Getting there, however, does not follow a step-by-step process because of the differences from situation to situation. Additionally, the urban environment and any special COA concerns (special operations, NBC, NEO) throw a larger number of variables into any attempt to accurately access the threat.  

The urban environment offers a number of unique threat concerns not found elsewhere.  Many but not all of the concerns and their effects are listed in Table G-8.

Table G-8.  Concerns and effects of the urban environment.

Concerns:  Are There…
Effect

Underground passageways such as sewers, subways, heating tunnels, water and electrical conduits.

Hydrological concerns (water supplies and electrical).  Grid or area shutoffs for power, water, gas, and other utilities?

Demographic concerns such as population density, housing areas, ethnic or cultural neighborhoods, areas of religious focus.

Medical intelligence (if the area has been the focus of NBC operations or prolonged siege or attack)?

Industrial centers such as factories, mills, and producers and suppliers of heavy equipment.

City maps and aerial imagery denoting building heights, overhead obstacles, bridges, hospitals, and other specialized buildings?

Detailed building and bridge analysis and data on building survivability and structural integrity?

Highways, rail lines, elevated railways, streetcars, and subways (to include structural analysis of traffic loads, bridge load weights and measurements), and the capabilities of secondary roads to include their potential for canalization? 

Airfields and open areas (playgrounds, parks, stadiums, etc) that could be used for aerial support  operations?

Communication infrastructure that might aid or hinder C2.  This includes telephone, telegraph, and television exchanges and microwave and satellite feeds and downlinks and cell phone links.
Severely restricted areas which limits maneuver.  Poor ventilation enhances the effects of smoke and NBC agents.  Near miss by explosive ordnance has increased concussive and ricochet effects. Low light or no light limits the ability to see.  Potential for flooding.

Depending on location it will easy to cut off water and electric to other sections of the city.

Within the boundaries of a major metropolitan area there may be any number of political, ethnic, cultural, or religious groups.  Mosques, churches, graveyards, and other locations important to the various factions must be identified and occupation or destruction limited when possible.                                                                                                                                                                                                                                                           

Urban areas quickly deteriorate without key services (water, electricity, and sanitation).  Such conditions provide breeding places for any number of diseases.  Water supplies may be contaminated.  Use of NBC agents will only enhance negative effects.  Forces initiating NBC operations may be at as much risk as target forces depending on weather, terrain, type of agent deployed and level of self protection. 

Industrial facilities offer severely restricted and hazardous terrain.  Chemical storage areas must be considered before moving into such areas.  When occupied, the heavy construction of many structures and equipment offers advantage to the defender. 

Military maps do not provide sufficient detail nor adapt to urban construction.  BLUFOR and REDFOR may suffer from map limitations while local forces will not be hindered because of area familiarity. 

                                                                                                                                           Blueprints of major structures will probably not be available.  If they are available, then those possessing them may have a distinct advantage. 

Primary avenues of approach, street level, will support the heaviest fighting.  Forces at this level will be susceptible to tight LOS restrictions, flank attacks, and attacks from above and below.  

                                                                                                       Potentially the most important terrain because it can be somewhat secured.  Allows limited use of armor and indirect fire weapons.  Subject to sniper fire because of improved LOS.

                                                                                                             High and densely packed structures restrict LOS–related systems and observation.  Many locations are available where communication lines and facilities can be cut or destroyed.

URBAN COUNTERINSURGENCY (COIN), COUNTER-GUERRILLA, AND COUNTER-TERRORIST OPERATIONS

During urban COIN, Counter-guerrilla, and Counter-terrorist operations threat evaluation is similar to that for a low-intensity conflict.  When conducting these operations the threat will normally conform to the five low-intensity imperatives (political dominance, unity of effort, adaptability, legitimacy, and perseverance).  (See FM 7-98.)  Under the conditions of insurgency, within the urban environment the analyst must consider the use of(
· Population status overlays showing neighborhoods where potentially hostile populations may be encountered.

· Mobility corridors (which includes sewers, subways, cisterns, basements, roof tops, fire escapes, balconies, overpasses, etc).

· Identification of threat logistical storage facilities.

· Pattern analysis tools.

· Identification of key targets (power stations, water and pumping stations, etc.)

· Use of minimum force.

· Logistical support in smaller packages (for both red and blue forces).

· Strict ROE.

THREAT CAPABILITIES

The modernization of both conventional and unconventional forces through acquisition of new technologies poses a real and dramatic threat to US military forces.  Given the funding available to some groups, this equipment may be better than that given to Army units.  Projected future threat capabilities that may significantly impact urban operations include but are not limited to—

· Precision-guided munitions or fuel air explosives (FAE).

· Non-lethal weapons that produce enhanced blast and intense light or sound.

· Robotics and miniature UAVs and unmanned ground vehicles (UGVs).

· Weapon systems that allow for increased elevation (to address forces in taller structures).

· Improved communication systems.

· Improved self-protection (body armor).

· Non-lethal incapacitating agents.

· Non-lethal weapon systems (blinding lasers, stun guns, flash grenades, net guns, etc).

· Day and night target acquisition systems.

· Improved engineer and breaching systems.

SOCIO-ECONOMIC AND DEMOGRAPHIC CONCERNS

Perhaps the biggest worry a commander about to enter an urban environment in which ROE are strict, are the socio-economic concerns and the demographic statistics that support the analyst’s findings.  Russian involvement in Afghanistan and Chechnya and our own involvement in Somalia identified a number of shortcomings in the ability of combat commanders to deal with multi-factional and openly hostile populations within the close confines of a city.  

RDF in such an environment are often a nightmare to address and enforce.  To make matters even more difficult, the commander may be forced to address the situation as commander of a multinational combined force.  Differing ethnocentric beliefs, religions, and historical prejudices may in fact make cooperation extremely difficult within the combined command and with the indigenous population.  When addressing combined operations, the commander must consider that use of forces from traditional enemies may breed distrust and outright rebellion among the populace.  Other factors impacting operations here are identified below.

· Cultural differences.

· Ethnic diversity.

· Political parties and factions.

· Religious diversity and monuments.

· Cities with split loyalties such as the Catholics verses Protestants in Ireland or Christians verses Moslems in Kosovo.

· Gangs and organized crime.

· ROE (the political reality).

OTHER CONCERNS

There are additional concerns regarding the conduct of MOUT operations.  A number of the most critical are addressed below.

ECHELON OF THE FRIENDLY UNIT

Maximum size of the force the urban environment will support.  This is an important consideration given the restrictive nature of the urban environment.  The commander will turn to both his engineer and intelligence analyst to provide this information.  It should be remembered that combat under the conditions of urban operations, especially in a large city, uses up manpower at an appalling rate.  In and around Stalingrad the Germans employed over 600,000 men and suffered over 20 percent casualties.  Additionally, the physical demands on a soldier in an urban environment are usually more extreme than in the open or conventional battlefield.  Commanders must plan to obtain limited objectives within each committed element and then rotate them out of the combat environment on a regular basis.   

BIOLOGICAL OR CHEMICAL HAZARDS

The typical urban environment (exclusive of villages or hamlets) is fraught with potential biological or chemical disaster.  During the Crusades, and even later, rotting bodies brought on disease.  In more than one instance both attacker and defender suffered sufficiently to call an end to the engagement.  

The situation regarding chemicals is equally potentially catastrophic especially in those sections of the urban environment where industrial or warehouse zones are the focal point of the engagement.  In such situations, even if no contaminants have been released, soldiers must still wear protective gear, further eroding their capabilities.

FIRE HAZARDS

The fire potential of a given urban area is determined by type of construction and the proximity of buildings to one another.  Each area is evaluated for the following fire hazards:

· Isolated fires—restricted to a single building or part of a building.

· Area fires—consume from one building to another up to an entire block.  Generally streets contain this type of fire.

· Fire storms—the most violent and dangerous fire, capable of consuming large areas rapidly, creating windstorms and intense heat.  Firestorms are generally uncontrollable.
· Explosive hazard(present in areas containing fuel and chemicals.


[image: image9.png]



WEATHER ANALYSIS

Terrain and weather analyses are inseparable but urban operations present unique weather concerns.  These concerns must be considered during the IPB process. 

Visibility

Light data have special significance during urban operations. Night and periods of reduced visibility favor surprise, infiltration, detailed reconnaissance, attacks across open areas, seizure of defended strongpoints, and reduction of defended obstacles. However, the difficulties of night navigation in restrictive terrain, without reference points and near the enemy, force reliance on simple maneuver plans with easily recognizable objectives.

Winds.  Wind chill is not as pronounced in built-up areas. However, the configuration of streets, especially in closed-orderly block and high-rise areas, can cause wind canalization. This increases the effects of the wind on streets that parallel the wind direction, while cross-streets remain relatively well protected. Because of these factors, swirling winds occur and the wind speed and direction may constantly change.

Precipitation.  Rain or melting snow often floods basements and subway systems. This is especially true when automatic pumping facilities that normally handle rising water levels are without power. Rain also makes storm and other sewer systems hazardous or impassable. Chemical agents are washed into underground systems by precipitation. As a result, these systems contain agent concentrations much higher than surface areas and become contaminated “hot spots.” These effects become more pronounced as agents are absorbed by brick or unsealed concrete sewer walls.

Cloud Cover.  Cloud cover affects ground operations by limiting illumination and the solar heating of targets. Heavy cloud cover can degrade many target acquisition systems, the use of infrared-guided artillery, and general aviation operations. Many major cities are located along canals or rivers; this often creates a potential for fog in the low-lying areas. Industrial and transportation areas are the most affected by fog due to their proximity to waterways.

Temperature and Humidity.   Air inversion layers are common over cities, especially cities located in low-lying "bowls" or in river valleys.  Inversion layers trap dust, chemical agents, and other pollutants, reducing visibility and often creating a greenhouse effect, which causes a rise in ground and air temperature.  The heating of buildings during the winter and the reflection and absorption of summer heat make built-up areas warmer than surrounding open areas during both summer and winter.  This difference can be as great as 10 to 20 degrees, and can add to the already high logistics requirements of urban combat.  Summer heat, combined with the very physical requirement of urban combat, can cause severe heat exhaustion problems.

MOUT OPERATIONS UNDER RESTRICTIVE CONDITIONS

Throughout the operational continuum and especially during MOUT operations, commanders can expect to encounter restrictions on their use of firepower, CS and CSS.  This was demonstrated on numerous occasions during USMC operations in Beirut and US Army operations in Mogadishu.  Had American forces turned to the use of conventional combat forces, there can be no doubt they would have succeeded in a military sense.  The loss in civilian casualties, however, could have been politically disastrous.  Stability actions and support actions are performed under different ROE and require a shift in thinking and priorities.   It is therefore necessary that the basic TTP addressing urban operations be modified to support stability actions and support actions. 

The impact of having numerous non-combatants on the battlefield cannot be underestimated.  Civilians fleeing the AO can block highways, contaminate or exhaust existing water supplies, and otherwise slow the OPTEMPO.  A similar situation applies when using heavy weapons near population centers.  ROE may have to be modified and result in changes to the amount and type of fire that can be brought to bear on a given location.   

PRECISION AND SURGICAL MOUT OPERATIONS  

Unlike conventional MOUT operations, where the mission is to defeat the enemy while limiting noncombatant and collateral damage, precision and surgical urban require significant alterations to the METT-TC, ROE, and other political considerations.  

PRECISION URBAN OPERATIONS

Under the conditions of precision MOUT operations, either the enemy is mixed with the noncombatants or political considerations require the ROE to be more restrictive than normal.  Tightening the ROE requires strict individual and unit accountability and discipline.  When preparing for precision urban operations, the commander must realize that as the ROE changes the TTP must follow.  This in turn requires that soldiers will be given time to train for a given type of operation.  For example, when preparing for combat within a urban environment an infantryman must learn how to clear a room.  The established procedure of throwing a grenade into the room before entering must sometimes be modified to account for noncombatants who may be interspersed with the enemy.  Regular Army units are more likely to operate under the conditions of precision urban operations than under surgical urban operations.  When preparing for IPB support to a precision MOUT operation, the analyst must have the latest information regarding the situation, threat forces involved, demographic concerns, ROE, and friendly force capabilities and tactics. 

SURGICAL MOUT OPERATIONS

Operations conducted under the conditions of surgical urban operations include raids, strikes, or recovery operations within a urban environment.  This type of operation is usually conducted by joint special operations forces though regular forces may be involved in isolating the affected area.

SPECIAL OPERATIONS FORCES EMPLOYMENT IN THE URBAN ENVIRONMENT

There are no SOF-peculiar materiel requirements identified for the conduct of operations in the urban environment.  There have been some non-materiel urban requirements identified.  New TTPs that cover urban COIN and urban UW are required.  Another consideration addresses the concept of conducting a UW campaign in an enemy-held city.  Due to the compressed environment, the ability to blend in with the local populace will be paramount.  There may need to consider the recruitment of ethnically correct SOF for specific urban cultural environments.  There is also a need to enhance SOF close quarters combat training as well as to conduct joint urban operations training with conventional forces at the battalion and higher echelons.

SPECIALIZED MOUT OPERATIONS PRODUCTS AND TOOLS

The urban environment offers the analyst a host of challenges not normally found on the conventional battlefield.  The concentration of multiple environmental factors (high rises, demographic concerns, tunnels, waterways, and others) offers the analyst any number of specialized urban products.  These products provide a visual key to both the analyst and the end customer and support briefings and plans by not only showing where something is but also impacting on the environment and friendly forces.  Examples of specialized overlays include—

· Population status overlays.

· Building elevations and fields of fire and observation.

· Water overlay (lakes, ponds, pools).

· Government and military building overlays.

· Medical facility overlays.

· LOC overlays.

THE URBAN OVERLAY

The urban overlay is developed by the unit’s assigned topographic team and, although not a standard product, greatly facilitates operations in the more complex urban environments.  The urban overlay is a detailed examination of the various subdivisions of a given urban area and can be a valuable tool in assisting the intelligence analyst in  performing of his mission.  Its completion mandates a close working relationship between terrain and intelligence analysts.  It begins with the look at the city as a whole using imagery and maps then breaks the city down into user-defined subdivisions.  Each subdivision is further broken down into smaller or more specific items as determined by the customer.  Elements used to construct the overlay include those elements previously listed in the urban environmental framework.  The urban overlay’s major shortcoming is the long leadtime required to gather the data and to complete the project.

AERIAL PHOTOGRAPHY

Analysis of any urban environment would be incomplete without the use of conventional aerial photography.  In many cases tasked aerial reconnaissance platforms respond directly to the battle captain, thus ensuring timely and focused data collection.  Because of technical limitations or priorities established at the higher echelons, space-based and other national collection assets may not be available to the local battle captain.  Additionally, as each collection system has its own unique capabilities, traditional black and white or infrared imagery may offer the best view of the target in a given situation.  

SATELLITE IMAGERY

A key element in future urban operations may be the real-time imagery downlink capabilities of space-based intelligence collection platforms. Employing state-of-the-art multi-spectral, gray-scale, infrared,  electro-optical (EO) imagery, and synthetic aperture radar (SAR) imaging, space-based systems allow previously hidden elements of the urban puzzle to be put into place rapidly.   Data collected from such sources is transferred in digital format, which can then be manipulated to address specific requirements.  Perhaps the most valuable roles of space-based platforms are their all-weather coverage and support they render to the 3D modeling effort. Intelligence analysts should be fully aware of the capabilities provided by these systems as well as the procedures necessary to request this support.

THE URBAN TACTICAL PLANNER

One of the newest and most innovative analytical tools now available is the urban tactical planner (UTP).  The UTP was developed by the Topographic Engineering Center (TEC) and designed as an operational planning tool.  Its primary effect is to allow visualization of the targeted urban operations environment in both two and three dimensions. The UTP is capable of exploiting Digital Terrain Elevation Data (DTED), commercial imagery, and other map and imagery products.  It is resident on a CD and may be employed on PC (Windows 95 and Windows NT) and UNIX platforms.  It allows presentation of a given urban environment from multiple perspectives and in both 2D and 3D views.  As the focal point of operations is refined, the UTP allows the user to zoom onto smaller areas and even selected buildings (Figure G-11).      Figure G-11. Example of a UTP. 

[NOTE:  The UTP is not a stockpiled item such as DTED and ADRG and only a few cities have been completed.  Construction of the UTP will take some time and should be part of pre-deployment intelligence requests.  For more information, contact the number provided on the graphic above].

The UTP possesses a number of capabilities to include—

· ARC Digitized Raster Graphics (1:50000 and 1:250000 maps).

· DTED.
· Structural data (2D & 3D views).
· LOCs.
· Forested and Agricultural areas.
· Imagery (overhead and high or low oblique).
· Water features.
The Global Positioning Satellite (GPS).  One cannot underestimate the implications of the use of GPS in urban operations.  These systems proved their value in the Iraqi desert in 1991 and today play critical roles in many military and civilian applications, from targeting to search and rescue.  As additional and increasingly sophisticated GPS systems are launched, they form a network of interlinked and overlapping locational positioning systems that, in their latest forms, are accurate to within half a meter.  In the urban environment, with its densely packed construction and often maze-like roadways, GPS may play a locational role that may be expressed at the door-to-door level. 

ADDITIONAL URBAN OPERATION TOOLS

Not previously mentioned are yet a few more tools that may help in providing IPB support to urban operations. These include the--  

USMC Urban Operation Homepage, NIMA Homepage, United States Geological Society (USGS) Homepage, Interferometric Synthetic Aperture Radar for Digital Terrain Elevations (IFSARE) products (Topographic Engineer Center and NIMA), and Drawland software.

SUMMARY

Given the continuing growth in the world’s urban areas and a corresponding increase in the use of American military forces to support stability actions and support actions, commanders must face the reality that operations within the urban environment can no longer be avoided.  While the conditions of urban operations and the urban environment remain one of the most challenging to be faced by American forces, it need not be looked upon as an impossible mission.  The critical elements of addressing the conditions of urban operations include(
· A high level of training for the forces deployed.

· Consideration for the high ratio of forces and logistics required.

· A good concept of operations.

· High level of intelligence support.  

This appendix, following the established procedures as outlined in the IPB process, can be key in achieving the latter element, adequate intelligence support.  By addressing the issues identified in this appendix the commander, G2/S2, and intelligence analyst, will be able to address most of the critical aspects of the urban environment and identify both the gaps in the intelligence collection effort and those systems and procedures that may answer them. 
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