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CHAPTER 2

STUDY APPROACH AND METHOLOGY

2-1.  STUDY STRUCTURE.  The KOSAVE Study comprises the following three phases: 


a.  Phase I – Enhancement of the Kursk Data Base.  KOSAVE Phase I consists of the following enhancements to the basic KDB documentation, which were deemed necessary to facilitate ease of data use and access:



(1)  Creation of Text Unit Status/Activity Narratives.  Many descriptive text data fields, denoted as MEMO fields in dBASE IV, were extracted from the KDB and were reformatted in the form of unit-based narrative unit status/activity descriptions in MS-DOS text with events/items pertaining to that unit arranged in day order.  Without construction of these unit narratives, the narrative information could be accessed in dBASE IV only for single information items for a single unit on a single day. 



(2)  Transformation of Locations into a Standard Geographic System.  Locations of a limited number of reference points are given in the KDB for most line units for positions recorded at the end of each day (1800 hours).  However, the coordinate system describing reference locations in the KDB is based on a UTM grid used in the original WWII maps from the actual battle.  Users of the KDB will be more familiar with a latitude-longitude representation of these locations.  Through use of a linear fitting equation, these locations have been converted to a latitude-longitude format and arranged in the form of MS-DOS text lists which show the degrees latitude and longitude of each KDB reference point on each day.  Lists were also constructed showing average KDB unit positions, in degrees latitude and longitude, on each day. 

The product of Phase I consists of the full KDB, its supporting documentation, and the above enhancements.  These data were incorporated into the KOSAVE II Data Base Supplement on CD-ROM issued in conjunction with the KOSAVE II Study Report CAA-SR-98-7.


b.  Phase II - Quantitative Description of the Kursk Battle.  The purpose of Phase II, denoted as KOSAVE II, is to summarize data from the KDB and create a “campaign portrait” document describing the Kursk Battle (southern front).  This campaign portrait serves both as a baseline for comparison with the theater campaign simulation in Phase III and as a standalone historical description of the battle.  The documentation of these historical statistics serves as a valuable information resource for military analysts and historians because it includes new information and insights on one of the greatest battles of 20th century war.  The product of Phase II is a study report.  The results and product of Phase II comprise the Study Report, CAA-SR-98-7.


c.  Phase III – Simulation and Validation Assessment.  The purpose of Phase III of the KOSAVE Study, denoted as KOSAVE III, is to use the KDB to initialize and execute a stochastic simulation of the southern front of the Kursk Battle and to determine how, where, and why patterns of simulated combat are similar to, or differ from, patterns reflected in the historical KDB records.  If an outcome trend in the simulation differs substantively from the historic outcome, then if a rationale for that historical trend can be discerned, justified, and quantified, it can become the basis for a modification of the simulation model’s combat model logic which will improve model realism and credibility.  The product of Phase III is a study report.

2-2.  HISTORICAL SCOPE


a.  Operation Citadel.  In the spring of 1943, the Russo-German front was dominated by a salient located to the north of Kharkov, to the south of Orel, and centered on the city of Kursk.  The Kursk Salient, depicted in Figure 2-1, had a frontage of 250 miles and was 70 miles across at its base.  In March 1943, Hitler initiated planning for an offensive operation, called “Citadel,” which involved a two-front attack on the Kursk Salient in a classic pincer operation.  Operation Citadel was launched on 5 July 1943.  Using massive armor attacks, General Model’s 9th Army attacked on the northern front of the salient, while General Hoth’s 4th Panzer Army attacked from the southern front, with an objective of destroying Soviet forces and eliminating the salient by linking up in the area around the city of Kursk.  However, because of frequent German planning delays, the Soviets had time to prepare and fortify extensive defense lines, which contributed to the German defeat in this campaign.  Model’s attack from the north gained approximately 6 miles of ground before being brought to a halt in the first 4 days.  Thereafter, the German attack on the northern front was stalled.  However, Hoth’s attack from the south had more success and is the conflict of far greater interest to historians. 

[image: image1.wmf]THE US ARMY'S CENTER FOR  STRATEGY AND FORCE EVALUATION

CONCEPTS ANALYSIS AGENCY

GEOHISTORICAL SCOPE

GEOHISTORICAL SCOPE

MEN

ARTY

TANKS/

ASSAULT

GUNS

PLANES

GERMAN

900,000

10,000

2,700

2,500

SOVIET

1,337,000

20,220

3,306

2,650

THE OPPOSING FORCES IN THE KURSK THEATER

l

 

JULY 1943 : KURSK SALIENT

     

 DOMINATES EASTERN FRONT

l

GERMANS PLAN PINCER ATTACK

4

 

ELIMINATE SALIENT

4

INFLICT MAJOR DEFEAT ON SOVIETS

 WW II - RUSSO-GERMAN THEATER 

 JULY 1943


Figure 2-1.  Geohistorical Scope of the Kursk Campaign


b.  The Southern Front Battle.  Figure 2-2 briefly summarizes the activity on the southern front of the Kursk Salient.  After modest initial gains of a few miles during the first 48 hours of the offensive, 4th Panzer Army surged forward on 7 July, creating great damage and alarm among Soviet defenders.  In spite of heavy losses in men and armor, Soviet reinforcements were sufficient to restrict German gains to 25 miles by 12 July.  A German breakthrough attempt on 12 July resulted in a major close quarters tank battle near the town of Prokhorovka.  Unable to gain a decisive victory, and stopped by Soviet reinforcements and counterattacks, the Germans drew back into defensive postures after this battle.  Hitler cancelled Citadel on 13 July, and further attacks were limited in scope.  The Soviets began counterattacks on the southern front on 12 July but shifted primarily to defense postures by 14 July.  The Soviet counteroffensive was resumed on the southern front on 18 July and regained all ground lost there by 23 July.
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Figure 2-2.  The Southern Front of the Kursk Battle

2-3.  STRUCTURE OF THE KDB.  The KDB tracks data for units on a daily basis.  The structure of the KDB, and types of data contained within it, is summarized in Table 2-1. 

Table 2-1.  KDB Structure

Data file
Type data




Unit Data Base
Personnel, ammo, fuel, and supply status by unit




Unit Inventory Data Base 
Weapon/vehicle status by unit




Unit Location Data Base
Unit locations and activities 




Air Data Base 
Daily air sorties and activity




TO&E Data Base
Authorized strengths by unit type




Weapons Data Base
Weapon and vehicle characteristics




Reference Data Base
Sources of KDB data




Bibliography Data Base
Supplemental document titles about Kursk campaign

The KDB includes the following eight files:


a.  Unit Data Base.  The Unit Data Base contains personnel, medical, and logistical statistics on ground combat units of Soviet and German forces that were in, or supported, the campaign theater of operations in the southern front of the Kursk Battle.  This information includes:



(1)  Number of personnel casualties.  Casualty type categories include KIA, wounded in action (WIA), CMIA, and disease and nonbattle injury (DNBI).  The numbers of WIA and DNBI are also noted. 



(2)  Number of onhand, replacement, and returning personnel. 



(3)  Amounts of ammunition, fuel, and other supplies onhand, received, and consumed.


b.  Unit Inventory Data Base.  The Unit Inventory Data Base contains data on equipment (weapons and vehicles) strengths and losses of Soviet and German combat units.  Information on unit weapon/vehicle status recorded for each day during the course of the campaign includes the onhand amount, the number damaged, the number destroyed in combat, the number abandoned, number of replacements, number in repair, and the number returning from repair.  


c.  Unit Location Data Base.  The Unit Location Data Base records information on the location, during the campaign, of Soviet and German combat units.  It also provides information on the activities, operations, and missions of ground combat units. 


d.  Air Data Base.  The Air Data Base contains information on Soviet and German tactical air sorties flown during the campaign.  Information, recorded for each day, includes the number of sorties for each type of sortie and aircraft.


e.  Table of Organization and Equipment (TO&E) Data Base.  The TO&E Data Base shows data from official TO&E lists for units and unit types in the KDB.  Authorized personnel, equipment, and logistic strengths are provided for each unit.  


f.  Weapons Data Base.  The Weapons Data Base records equipment (weapons and vehicles) characteristics.  Weapon system characteristics include movement rate, ammo weight carried, basic ammunition load, maximum effective range, rate of fire, and sensor types and ranges. 


g.  Reference Data Base.  The Reference Data Base records the sources of the data and information in the other data base files.


h.  Bibliography Data Base.  The Bibliography Data Base lists additional documents describing aspects of the personnel, systems, and/or events of the Kursk Campaign. 

2-4.  METHODOLOGY.  Methods and tasks sequencing applied to prepare the tables and figures in this report are schematically shown in Figure 2-3.  
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Figure 2-3.  Methodology for Statistical Quantification of the KDB

Raw data extracted from the KDB often had to be transformed and/or aggregated before it was sorted and summed.  The tasks shown in Figure 2-3 are:


a.  Extraction and Computation of Unit Statistics.  For personnel, ammunition, and air data, unit statistics consisted of data on unit assets and status which were extracted for each KDB unit.  Extracted KDB weapon data, however, were aggregated into weapon classes.  Unit weapon statistics were computed for each weapon class as well as each KDB weapon type. 


b.  Creation of Attachment Rules.  The KDB unit data file has attachment lists which identify any units which were attached to each of 75 individual German combat units and 191 individual Soviet combat units in the KDB on each day.  Units vary in echelon from Front/army group down to company level.  Using these attachment lists, each combatant’s full unit list was compressed into a list of primary KDB combat units, usually at division level or higher, which had other KDB units below division level attached to them.  In addition, each force has, on each campaign day, a number of small KDB combat units which operated independently and were not attached to other units.  The rules defining the composition of the primary combat units of each force, in terms of its attached subunits, were explicitly recorded so that each primary unit’s computed assets on a day could include the combined total of all of its attached subunits on that day. 


c.  Aggregation of Attachments into Primary Units.  Assets in KDB units below division level which were attached to primary KDB combat units are not explicitly tracked.  Instead, their assets are included in the computed assets for the primary combat units to which they were attached.  On each day, each primary KDB combat unit has a specified (by the attachment rules) set of attached subunits.  Each primary combat unit’s assets on each day is computed as the combined total of all of its attached subunits on that day.  By this means, the asset statistics of the 75 KDB German units and the 191 KDB Soviet units in the full KDB unit list are expressed in terms of 24 primary German combat units, 67 primary Soviet combat units, and a category denoted as “nondivisional.”  Combat units which were not attached to anything in the KDB have their asset statistics totaled into the “nondivisional” unit category, through which they are tracked.  The KDB provides locations only for the primary combat units of each force. 


d.  Processing of Unit Locations.  Locations of a limited number of reference points are given in the KDB for most primary combat line units for positions recorded at the end of each day (1800 hours).  However, the coordinate system employed is a UTM grid based on the original WWII maps used in the actual battle.  Computer programs were written to process and convert these UTM locations into two different types of coordinate systems:



(1)  A Cartesian coordinate system, expressed in terms of simple (x,y) coordinates. 



(2)  A latitude-longitude representation, expressed only in degrees (to the nearest .001 degree).  A linear fitting equation was used to convert each KDB point location, expressed as an (x,y) coordinate, into a latitude-longitude location.  

Unit locations in the KDB are represented as a set of (up to 18) reference point locations associated with that unit.  A single unit position/location was defined and computed as the arithmetic average of all of its reference point locations, excluding the unit headquarters (which usually was positioned to the rear of the other unit points).


e.  Application of Terrain Evaluation Module.  The unit positions were input to a US Army software tool denoted as the Terrain Evaluation Module (TEM).  The TEM plotted the positions of the inputs on a (contemporary) digitized map of the geographic area represented in the KDB. 


f.  Application of Excel Spreadsheets.  The asset statistics for the primary combat units, which implicitly include assets of attached units, were transferred to Microsoft Excel 97 spreadsheets.  These asset statistics were then further sorted, aggregated, and statistically summarized, using the Excel 97 software, to produce the numerical results shown herein.


g.  Plotting and Tabulation of Statistics.  Microsoft Excel 97 software was used to convert the numerical data into chart and table formats for inclusion in documentation.  Selected Excel 97 scatter plots of unit positions were also integrated with digitized map plot output from TEM to produce special geographic representations, denoted herein as “geographs,” which enable a spatial, as well as quantitative, view of losses over units on a day.


h.  Report Documentation and Preparation.  Supporting text was written to accompany, describe, and analyze the plots and tables generated from the KDB.
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