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CHAPTER 1

EXECUTIVE SUMMARY

1-1.  BACKGROUND


a.  The ARCAS Study.  In order to assess and improve combat model credibility, the Ardennes Campaign Simulation (ARCAS) Study (Ref 1) compared a computerized combat model representation of the World War II (WWII) 1944-45 Ardennes Campaign with a data base of historical results from that campaign.  This comparison of stochastic simulation results with history was used to assess the accuracy of simulation model logic and to develop algorithmic changes which improve the credibility of the stochastic simulation.  The ARCAS results were a first step in the Model-Test-Model (M-T-M) paradigm of validation methodology which uses model test and evaluation results in an iterative process of successive model improvement with each successive step increasing overall validity.  Another comparative historical campaign is necessary to test an improved simulation model and can also provide additional insights on simulation behavior and credibility.  


b.  Creation of the Kursk Data Base.  Director, US Army Concepts Analysis Agency (CAA), initiated a project to collect archival historical data on the WWII battle of Kursk for use as a baseline in a follow-on effort to ARCAS.  Under contract to CAA, historical data from forces in the southern front of the Battle of Kursk for actions from 5 July 1943 through 18 July 1943 were collected from military archives in Germany and Russia by The Dupuy Institute (TDI) and were reformatted into a computerized data base (in dBASE IV) designated as the Kursk Data Base (KDB).  The KDB is fully documented (Ref 2, 3).  This data base can be used to define elements of the southern front Kursk Battle for representation in a combat simulation.


c.  Initiation of the KOSAVE Study.  The Kursk Operation Simulation and Validation Exercise  (KOSAVE) Study was initiated to compare simulated campaign results with history in a follow-on effort to the ARCAS Study of 1995.  The final objective of the KOSAVE Study is a comparison of combat progress and events in the southern front of the WWII Kursk Campaign with results from a combat simulation of the same campaign, using inputs generated from the KDB.  KOSAVE is structured into the following three phases:



(1)  Phase I - Enhancement of the KDB.  



(2)  Phase II - Quantitative Description of the Kursk Battle. 



(3)  Phase III - Simulation and Validation Assessment.

The results and products of Phase II comprise the study report CAA-SR-98-7 and a CD-ROM containing supplemental data.  This CD-ROM (Ref 4), contains comprehensive spreadsheet and database files with daily unit personnel, ammunition, weapon, and position status from the KDB.  Phase II creates an historical baseline, derived from the KDB, which can be used to initialize the combat simulation to be applied in Phase III which is a follow-on effort to Phase II.

1-2.  PURPOSE AND OBJECTIVES

a.  Purpose.  The purpose of Phase II of the KOSAVE Study is to develop and document a statistical record of the Kursk Battle from the KDB for use as both a baseline for the Phase III simulation comparison and as a standalone descriptive record for historians 


b.  Objectives.  Quantification of the Kursk Battle (southern front) assesses results and trends from the KDB associated with the following aspects of the southern front of the Kursk Battle: 



(1)  Units and combat posture status.



(2)  Personnel status and casualties. 



(3)  Army weapons status and losses. 



(4)  Ammunition status. 



(5)  Aircraft sortie status.



(6)  Geographic unit positions and progress.


c.  Analytic Database supplement.  In addition to the KOSAVE II Study Report, Phase II also generated a KOSAVE II Database Supplement on CD-ROM, containing the full KDB, as well as comprehensive Microsoft Excel 97 spreadsheets showing daily unit asset status and geographic positions.

The KOSAVE II results will serve as both a baseline for comparison (of historical results) with Kursk battle simulation results in a follow-on KOSAVE III Study as well as a standalone descriptive record for historians.  Many of the statistics chosen for assessment in KOSAVE II will be used for Kursk simulation initialization as well as comparison with corresponding simulation outcome measures.

1-3.  SCOPE

a.  The base campaign scenario used in the combat simulation is the southern front of the WWII Battle of Kursk, as represented in the KDB historical data.


b.  Only results and data for combat units in the KDB are included.  Noncombat support units are not covered. 

1-4.  LIMITATIONS

a.  Results are not expressed in terms of specific weapon types.  Weapons are aggregated into categories or classes for tractability.


b.  The accuracy of results directly reflects, and depends on, the accuracy of the KDB collection process.  Any errors in the KDB are carried over into quantification summaries and results. 

c.  Human factors (e.g., fatigue, caution, aggressiveness) regulating the pace and intensity of battle are not quantified.

1-5.  TIMEFRAME.  The scenario timeframe is from 4 July 1943 through 18 July 1943.

1-6.  ASSUMPTIONS


a.  The Kursk Data Base accurately represents the status and structure of forces in the southern front of the actual WWII Battle of Kursk


b.  The personnel casualty and system kill criteria used to categorize KDB casualty and weapon loss are sufficiently consistent to allow meaningful reporting and comparisons between combatants. 


c.  The use of interpolation techniques between irregular reports in historical records to enable and create a complete set of daily report records in the KDB is reasonable.  

1-7.  STUDY APPROACH AND METHODOLOGY.  The battle quantification process required:


a.  Extraction and Computation of Unit Statistics.  Raw data were extracted from the KDB.  Data were often aggregated for tractability of presentation.  Data on assets were sorted according to the owning unit.


b.  Aggregation of Attachments into Primary Units.  Daily assets of KDB units below division level which were attached to higher level units were combined into the assets of those units. 


c.  Processing of Unit Locations.  The coordinate system used in the KDB is a universal transverse mercator (UTM) grid based on the original WWII maps used in the actual battle.  Software programs were written to process and convert these UTM locations into both a Cartesian coordinate system and a standard latitude-longitude coordinate system.  For each campaign day, locations of subelements of each unit in the KDB were also combined into a single aggregate location for that unit.


d.  Application of Terrain Evaluation Module.  The unit positions were input to a US Army software tool, the Terrain Evaluation Module (TEM), which plotted them on a digitized map. 


e.  Application of Excel Spreadsheets.  The asset statistics for primary combat units were transferred to Microsoft Excel 97 spreadsheets.  These asset statistics were then further sorted, aggregated, and statistically summarized to produce the results shown in this report.


f.  Plotting and Tabulation of Statistics.  Microsoft Excel 97 software was used to convert the numerical data into a wide variety of chart and table formats.


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

1-8.  SUMMARY OF FINDINGS AND OBSERVATIONS.  The study directive, shown in Appendix B, specifies the following essential elements of analysis (EEA), which are presented below with a summary of the applicable study results.  Trends in these results are developed and assessed so that they can be compared with future (KOSAVE III) simulation outcome results.


a.  What are results and trends from the KDB for units and combat posture status?  



(1)  Force Composition.  The German force in the southern front Kursk Battle comprised eight infantry divisions, five Panzer divisions (PzD), and four Panzer Grenadier divisions (PzGrd).  The Soviet force comprised 35 rifle divisions (RD), 8 tank corps (TC), 2 mechanized corps (MC), 2 airborne divisions (AbnD), and 1 detachment (Det).  Average initial German unit personnel strength was 16,000 per ID and PzD, and 21,000 per PzGrd.  Average initial Soviet unit personnel strength was 8,500 per RD, 9,000 per TC, 15,000 per MC, and 8,500 per AbnD.



(2)  Combat Postures.  The majority of the German units were continually attacking from 5 July through 12 July, but all ceased attacking by 17 July, when almost all were in prepared defenses.  The vast majority of Soviet line units were in defensive postures, except on 12 July, when the Soviets counterattacked.  After 12 July, the vast majority of attacking Soviet units shifted into hasty defense postures by 14 July.  Maximum German offensive efforts took place on 6 July and 11 July.  Maximum Soviet counteroffensive efforts took place on 12 July and 18 July.



(3)  Fraction in Active Combat.  A considerably larger fraction of the German line units was in active combat for a longer time than were Soviet line units.


b.  What are results and trends from the KDB for army personnel status and casualties? 



(1)  Exposure to Combat.  After 4 July, all German line units in the theater were suffering combat casualties, but on average, almost 30 percent of Soviet line units were not suffering combat casualties during this period.  Over 5-18 July, an average of 92 percent of the German manpower was in contact with enemy forces, versus an average 67 percent for the Soviets.



(2)  Differences in Casualties.  Daily Soviet casualties were much greater than German.  Relative to initial onhand, cumulative casualties amounted to 23 percent of the Soviet force and 12 percent of the German force.  The largest differences were in killed in action (KIA) and captured/missing in action (CMIA).  Overall, the Soviets lost nearly 5 men killed for every German killed and 24 CMIA for every German CMIA.  The fraction of force wounded was similar for both combatants.



(3)  Fractional Exchange Ratios (FERs).  Soviet/German FER results, computed in favor of Germans, show that the Germans almost always had an advantage (FER >1).  The FER based on KCMIA casualties exceeded 4.00 on each of 9 days.

c.  What are results and trends from the KDB for army weapons status and losses? 



(1)  Force Level Comparison.  As shown in Figure 1-1, at the start of the campaign, the Germans were outnumbered at least 2:1 in tanks and at least 3:1 in heavy antitank (AT) weapons and light infantry support weapons (machineguns (MG), mortars, and light AT weapons).  Initial German parity or superiority in initial inventory existed only for artillery, rockets, armored personnel carriers (APCs), and antiaircraft weapon classes.  From 5-18 July, an average 98 percent of onhand German tanks and 97 percent of German heavy AT weapons were in contact with the enemy, as opposed to an average of only 64 percent of Soviet tanks and only 67 percent of Soviet heavy AT weapons. 
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Figure 1-1.  Onhand Major Weapons at Start and End


(2)  Asset Losses.  The vast majority of the decreases in weapon inventory occurred during the period 4-12 July.




(a)  Ending (18 July) German onhand (OH) tank assets were about 50 percent of initial OH levels, but all other German weapon classes had ending OH assets close to their initial (4 July) levels.




(b)  Ending Soviet tank levels were 40 percent of initial levels, and ending AT weapon and infantry support weapon (mortar, flame/MG) asset levels were about 1/3 lower than initial.  Soviet artillery, antiaircraft, and rocket launcher OH assets on 18 July were close to initial levels.




(c)  There were 5.6 damaged German tanks for every destroyed German tank and 2.5 damaged German heavy AT weapons for every destroyed AT weapon.  The Soviet ratios of damaged to destroyed tanks and heavy AT are both less than 1.00. 



(3)  Fractional Exchange Ratios.  The Soviet/German FERs for tanks and heavy AT weapons, computed in favor of the Germans and based on destroyed weapons, are much greater than the comparable FERs based on [destroyed + damaged] weapons.


d.  What are results and trends from the KDB for ammunition status? 



(1)  Onhand Inventory.  Artillery and small arms/AA accounted for the majority (71 percent) of initial German inventory tonnage, while artillery and tank/AT ammo comprised most (64 percent) of the initial Soviet tonnage.  German daily onhand tank/AT, artillery, rocket, and small arms AA ammunition inventory levels were always higher that Soviet.



(2)  Consumption.  Over the total KDB campaign, the Soviets consumed 44 percent more tank/AT ammunition than the Germans.  The Germans expended three times the Soviet artillery tonnage, two times the Soviet rocket tonnage, and three times the Soviet small arms/AA tonnage expenditure.  Artillery accounted for the largest portion of both forces’ ammunition tonnage consumed. 

e.  What are results and trends from the KDB for aircraft sorties? 



(1)  Aircraft Roles.  The Germans generated more total sorties than the Soviets.  The roles with the most sorties were ground attack for the Germans and air to air for the Soviets.


(2)  Air-to-ground Activity.  On most days, German air-to-ground activity exceeded Soviet activity.  Most German air-to-ground sorties were in the ground attack role, while the majority of Soviet air-to-ground sorties were in the (area) bombing role. 


(3)  Air-to-air Activity.  Soviet air-to-air activity always exceeded German activity.  The day-to-day variation in Soviet air-to-air activity was extremely similar to the day-to-day variation in German air-to-ground activity. 



(4)  Reconnaissance Activity.  German air reconnaissance activity was usually higher than Soviet. 


f.  What are results and trends from the KDB for geographic unit positions and German progress? 



(1)  Cumulative Progress.  Cumulative average German progress increased steadily until 16 July and then leveled off through 18 July.  Average progress peaked on 16 July when elements of 7 Panzer Division (PzD) had advanced 46 kilometers (km) north of their 4 July position.



(2)  Daily Change in Progress.  Average German northbound progress increased every day, except for 17 July, but daily changes after 13 July were less than 1 km.  The largest single day gain in average German northbound progress was 3.3 km on 8 July.


g.  What aspects of combat appeared to significantly affect historical battle outcome? 



(1)  Relationship Between Permanent and Temporary Personnel Losses.  The effect of a large German advantage in number of “permanent” (KIA) kills was offset by near parity in “temporary” loss rates (fraction of force wounded).  Since the initial Soviet force was almost double the size of the Germans, a campaign of attrition could not produce a decisive German victory with these casualty rates.  The German Kursk offensive stalled and was transformed into both tactical and strategic defeat.



(2)  Personnel Fatigue from Close Combat.  The Germans had a considerably larger portion of their force in contact and taking casualties than did the Soviets.  This suggests that the German force was subjected to more fatigue from the effects of nearly constant combat than was its opponent.  Also, since rest and replenishment were minimal in such a heavily committed force, the effectiveness and efficiency of German combat elements probably deteriorated over time relative to the Soviet force.



(3)  Lack of Mechanized Reserves.  With an average of 97+ percent of its heavy mechanized force on the front lines, the Germans, unlike the Soviets, had no reserves to draw on.



(4)  Relationship Between Permanent and Temporary Tank Losses.  The Soviet:German ratio of [tanks destroyed + damaged tanks not returned from repair] is only 2.66.  Although favorable to the Germans, it was not enough to achieve a decisive victory.


(5)  Insufficiently Favorable Fractional Exchange Ratios.  A very high FER in favor of the Germans was required to achieve annihilation, but high FERs were sporadic and not sustainable.  In addition, the Soviets always had unengaged reserves, while the Germans were always fully committed and engaged.
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