CAA-SR-98-7

CAA-SR-98-7


CHAPTER 5

ARMY WEAPON STATISTICS

5-1.  INTRODUCTION.  This chapter presents statistics on inventory and losses in Soviet and German army weapons during the campaign.  All statistics shown are computed over the full KDB combat force, as listed in Appendix D, including HQ units, line units, and nondivisional units, both committed and uncommitted.  The many specific weapon types listed in the KDB were grouped into nine weapon classes in order to achieve compact summarization.  Details on specific weapon types can be found in the KDB documentation.  Weapon type inventories and losses for specific weapon types in each individual combat unit are listed in Appendix H (German units) and Appendix I (Soviet units).  Comparison of loss rates for opposing forces is also presented in terms of a measure denoted as the fractional exchange ratio.  
5-2.  WEAPON CLASSES.  The weapon classes used in this report are:  tanks (TANK), armored personnel carriers (APC), artillery (ARTY), rocket launchers (RKTL), heavy antitank weapons (ATH), mortar (MTR), light antitank weapons (ATL), flamethrowers and heavy machineguns (FLAME/MG), and antiaircraft weapons (AA).  All weapons of each specified KDB weapon type are in only a single weapon class.  Most assignments of weapon types to classes are the same as those used in the KDB documentation.  A weapon type with dual capability (e.g., antitank and artillery) is assigned to the weapon class representing what was judged to be its primary function in the battle.


a.  German Weapon Class Composition.  Table 5-1 defines the weapon type composition of the nine weapon classes in terms of the German weapon types in the KDB. More detail on individual weapon type descriptions (models, etc.) can be found in the KDB documentation.  All German weapon types with nonzero entries in the KDB are represented in this table.  Selected individual class/weapon comments include: 



(1)  TANK.  Soviet T-34s in this class are captured tanks operated by Germans.



(2)  APC.  All Panzer I and Panzer II light tanks are treated as APCs because they were usually used in support roles, such as command, observation, recovery, and munitions carrier vehicles.



(3)  ARTY.  The Wespe and the StuH combat vehicles are treated as self-propelled (SP) 105mm artillery.  The Grille and Hummel combat vehicles are treated as SP 150mm artillery.



(4)  RKTL.  The items counted in this class are the number of launchers.  The 280mm/320mm Wurfrahmen set is treated as an SP rocket launcher.



(5)  ATH.  This class includes only guns larger than 50mm, all Marder II and Marder III gun systems, and all StuG III combat vehicles are treated as SP 75mm AT.  Other German self-propelled guns (SPG) are classed as artillery.  Some Marder vehicles are mounted with a captured Soviet 76.2mm AT gun.



(6)  FLAME/MG.  This class includes all man-portable flamethrowers.  Vehicle-mounted flamethrowers are assigned the weapon class associated with that vehicle.  The 7.92mm MG includes only the MG 34 or 42 mounted on a tripod.


b.  Soviet.  Table 5-2 defines the weapon type composition of the nine weapon classes for the German weapons in the KDB.  More detail on individual weapon type descriptions (models, etc.) can be found in the KDB documentation.  All Soviet weapon types with nonzero entries in the KDB are represented in this table.  Selected individual class/weapon comments include:


(1)  ARTY.  All SU-122 combat vehicles are treated as SP 122mm artillery.  All SU-152 combat vehicles are treated as 152mm artillery.



(2)  ATH.  This class includes only guns larger than 50mm.  Heavy Soviet AT comprises all (towed and SP) 76mm guns, all 57mm AT guns, and all 85 mm AT guns.  All other SP heavy guns are classed as artillery.  All SU-76 combat vehicles are treated as SP 76mm AT guns.  SU-76 using captured 75m German 75mm AT are treated as SP 75mm AT guns.  



(3)  FLAME/MG.  All flamethrowers in this class are assumed to be ROKS2 Pack Flamethrower.  The 12.7mm MG is the “DShK” on wheeled carriage.  The 7.62mm MG is tripod-mounted.  The 12.7mm antiaircraft MG is also included in this class.
Table 5-1.  Composition of German Weapon Classes

Weapon class
KDB weapons

TANK
Pz III (all types)


Pz IV (all types)


Pz V (all types)


Pz VI (all types)


T-34 (Soviet))

APC
Armored Car (all types)


Light Halftrack (all types)


Medium Halftrack (all types)


Pz I (all types)


Pz II (all types)

ARTY
75mm LT IG (all types)


87.6mm Howitzer (British)


105mm Gun


105 mm Howitzer towed and SP)


150mm Gun (towed and SP)


150mm Howitzer (towed and SP)


152mm Howitzer (Soviet))


155mm Howitzer (French)


210mm Howitzer

RKTL
150mm Nebelwerfer


210mm Nebelwerfer


280/320mm Rocket Launcher

ATH
75mm AT Gun (towed and SP)


76.2mm AT gun (Soviet)

MTR
50mm Mortar


81mm Mortar


82mm Mortar (Soviet)

ATL
7.92 mm ATR


28/20mm AT Gun


37mm AT Gun


45mm AT Gun (Soviet)


50mm AT Gun

FLAME/MG
Flamethrower


7.92 mm MMG

AA
37mm AA (SP and towed)


88mm AA (towed)


20mm AA (SP and towed)


20mm AA (four-barrel)

Table 5-2.  Composition of Soviet Weapon Classes

Weapon class
KDB weapons

TANK
KV-1


KV-2


M-3 Grant (US)


M-3 Stuart (US)


MK-2 Matilda (British)


MK-3 Valentine (British)


MK-4 Churchill (British)


T-34


T-60


T-70

ARTY
122mm Gun (towed and SP)


122mm Howitzer (towed and SP)


152mm Gun


SU-152 SP Howitzer


203mm Howitzer

RKTL
BM-13 "Katyusha"

ATH
57mm AT Gun


75 mm Gun (German)


76mm Gun (towed and SP)


85mm AT Gun

APC
Armored Car (BA-64, BA-10))


Armored Transport


Bren Gun Carrier

MTR
50mm Mortar


82mm Mortar


120mm Mortar

ATL
14.5mm ATR


45mm AT Gun

FLAME/MG
Flamethrower


7.62mm MMG


12.7mm HMG

AA
25mm AA Gun


37mm AA Gun


40mm AA Gun


85mm AA Gun

5-3.  ONHAND WEAPON ASSETS.  Figures 5-1 and 5-2 show OH quantities by weapon class at the start (4 July) and the end (18 July) of the campaign represented in the KDB. 


a.  Initial/Final Major Weapon Inventory.  Figure 5-1 shows initial (4 July) and ending onhand asset levels for the TANK, ARTY, RKTL, ATH, and APC weapon classes, which are categorized as major weapons.  At the start of the campaign, most German tanks were Pz III (509) and Pz IV (364), and most Soviet tanks were T-34 (1548) and T-70 (612).  Most initial German artillery were 105mm howitzer (465), 75mm lt IG (287), and 150mm howitzer (153).  Most Soviet artillery were 122mm howitzer (432) and 152mm gun (108).  The Germans sustained heavy losses in tanks (50 percent reduction in OH by 18 July), but ending (18 July) levels in all other classes are close to initial levels.  The Soviets sustained heavy losses (33 percent and higher) in TANK and ATH and substantial losses (about 20 percent) in APCs, with only ending ARTY and RKTL assets being close to initial levels.
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Figure 5-1.  Onhand Major Weapons at Start and End


b.  Initial/Final Minor Weapon Inventory.  Figure 5-2 shows initial and ending onhand asset levels for the MTR, ATL, MG/FLAME, and AA weapon classes, which are categorized as minor weapons.  Ending German levels in all minor weapon classes are close to initial levels.  The Soviets sustained heavy losses (33 percent and higher) in MTR, ATL, and MG/FLAME weapons, with only ending AA assets being close to initial levels.  The heavy losses in Soviet minor weapons were probably due to entire units being overrun during the German advance.
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Figure 5-2.  Onhand Minor Weapons at Start and End


c.  Daily Onhand Assets Over Time


(1)  Figures 5-3 through 5-6 show the daily onhand weapon assets in each weapon class for both combatants.  Most of the decrease in inventory occurred during the period 4-12 July.  The most rapid drop in German tank inventory was during 4-6 July.  The most rapid drop in Soviet tanks is from 6-9 July.  The early German losses were probably due to destruction from mines and fixed AT weapons after entering the Soviet fortified zones.  The steep Soviet tank losses during 6-9 July reflect the more frequent tank vs tank engagements during that period, in which the German advance gained momentum, while the Soviets committed substantial tank reinforcements to prevent a German breakthrough.



(2)  At the start of the campaign, the Germans were outnumbered at least 2:1 in tanks and at least 3:1 in heavy AT weapons and light infantry support weapons (machineguns, mortars, and light AT).  Initial German parity or superiority in initial inventory existed only for artillery, rockets, APC, and antiaircraft weapon classes.  By 18 July, German onhand tanks were about 50 percent of initial levels, but all other weapon classes were close to their initial levels.  On the same day, Soviet tank levels were 40 percent of initial levels, and AT weapons and infantry support weapons (mortar, flame/MG) were all about 1/3 lower.
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Figure 5-3.  German Daily Onhand Major Weapons and Vehicles (all units)
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Figure 5-4.  Soviet Daily Onhand Major Weapons and Vehicles (all units)
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Figure 5-5.  German Daily Onhand Minor Weapons and Vehicles (all units)

[image: image6.wmf]SOVIET DAILY ONHAND MINOR WEAPONS  - ALL UNITS

0

2000

4000

6000

8000

10000

12000

14000

16000

18000

JUL4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

DAY

NUMBER WEAPONS ONHAND

LIGHT AT WPNS

MORTARS

FLAME/MG WPNS

AA WPNS


Figure 5-6.  Soviet Daily Onhand Minor Weapons and Vehicles (all units)


d.  Replacements.  Onhand systems include replacements sent to individual units to replace losses.  Figure 5-7 shows the total number of replacements in the campaign for each weapon class, as recorded in the KDB. 
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Figure 5-7.  Total Replacements by Weapon Class
5-4.  WEAPONS IN CONTACT.  Figures 5-8 and 5-9 partition the number of tanks and heavy AT weapons in each combatant’s force into weapons in contact and weapons not in contact, based on recorded KDB contact status of the owning unit.  All HQ units above division are treated as not in contact.


a.  Tanks.  On 5 July, 20 percent of the Soviet tank force was opposed by 98 percent of the German tank force.  During 5-18 July, an average 96 percent of German tanks were in contact with the enemy, as opposed to an average of only 60 percent of Soviet tanks.  Soviet fraction in contact was under 67 percent, except during 11-15 July, when the fraction peaked at 89 percent.  On 18 July, Soviet tanks out of contact amounted to 55 percent of the entire German tank force.


b.  Heavy AT Weapons.  On 5 July, 26 percent of the Soviet heavy AT force was opposed by 95 percent of the German heavy AT force.  During 5-18 July, an average 97 percent of German heavy AT weapons were in contact with the enemy, as opposed to an average of only 67 percent of Soviet heavy AT.  Soviet fraction in contact was always under 80 percent, except during 12-15 July, during which the fraction peaked at 86 percent.  On 18 July, the number of Soviet heavy AT weapons out of contact was equal to 56 percent of the number in the German heavy AT force on that day.  With an average of 97+ percent of its heavy mechanized force on the front lines, the Germans, unlike the Soviets, had no reserves on which to draw. 
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Figure  5-8.  Number of Tanks in Contact/Not in Contact
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Figure  5-9.  Number of Heavy AT Weapons in Contact/Not in Contact

5-5.  WEAPON LOSSES

a.  Total Destroyed Weapons


(1)  Total Destroyed Over Campaign.  Figure 5-10 shows the total number of each force’s weapons which are recorded as destroyed in the KDB for all units in the KDB force during the period 4-18 July.  Abandoned weapons are also included in this category (although they are separately recorded in the KDB).  The vast majority of kills were achieved between 5 and 12 July.  German AA losses and rocket launcher losses were greater than Soviet, but the Soviets lost far more in all other categories.  Table 5-3 shows the ratio of Soviet:German destroyed weapons in each weapon class.  Overall, the Germans killed six Soviet tanks for every tank they lost.  Soviet:German loss ratios (for destroyed weapons) over the entire campaign are extremely high for heavy AT (8:1), light AT (70:1), mortars (16:1) and flame/MG (20:1).  The high Soviet losses in light weapons were probably due to entire units being overrun during the German advance. 
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Figure 5-10.  Total Destroyed Weapons by Weapon Class

Table 5-3.  Ratio of Soviet:German Destroyed Weapons


TANK
ARTY
RKTL
MTR
ATH
ATL
FL/MG
APC
AA

Soviet destroyed
1,238
122
9
2,221
749
5,581
2,456
73
37

German destroyed
191
74
17
143
89
81
119
44
58

Ratio (Soviet:German)
6.48
1.65
0.53
15.53
8.42
68.90
20.64
1.66
0.64



(2)  Daily Tanks Destroyed.  Figure 5-11 shows daily number of tanks destroyed for each side during the period 4-18 July.  Soviet tank losses peaked on 8 July and 12 July, while maximum German losses occurred on 6 July and 9 July.  The Soviet peak on 8 July corresponded to a major German “push” by 48 Pz Corps, during which 3 Pz Division and Grossdeutschland PzGrD were heavily opposed.  Almost all Soviet tank losses on 8 July were in four units (3 Mech Corps, 31st Tank Corps (TC), 5th GDs TC, and 6th TC).  The high Soviet tank losses on 12 July reflect the initiation of Soviet counterattacks on that day and the battle of Prokhorovka.  On 12 July, 18th TC, 29th TC, 2d GDs TC, and 5th GDs TC suffered most of the Soviet tank losses.
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Figure 5-11.  Daily Destroyed Tanks


b.  Total Tanks Damaged.  Figure 5-12 shows the total number of each force’s weapons which are recorded as damaged in the KDB for all units in the KDB force during the period 4-18 July.  The Germans had equal, or greater, numbers of damaged weapons in five weapon classes, including tanks, artillery, and heavy AT.  Since the German force was smaller than the Soviet force, the German force had a significantly greater percentage damaged in these weapon classes.  The most favorable comparative results for the Germans are in damaged mortars, light AT, and flamethrower/MG weapons, with over 10 Soviet weapons damaged for every German one.
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Figure 5-12.  Total Damaged Weapons by Weapon Class


c.  Ratio of Damaged to Destroyed.  Figure 5-13 shows the ratio of damaged to destroyed weapon totals for each weapon class in each force.  This ratio exceeds 1.00 for five of the nine German weapon classes, but for only one Soviet weapon class.  The German ratios in the critical tank and heavy AT weapon classes are very high (5.6 and 2.5, respectively) and are 7 times greater than corresponding Soviet ratios.  The degradative effects of the German disadvantage in relative (to destroyed) frequency of damaged tanks and heavy AT are unknown.  A damaged weapon system is treated as only a “temporary” loss, but the period of nonoperational status can be long.  Also, a damaged operational system will often function only with degraded effectiveness and efficiency.
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Figure 5-13.  Ratio of Damaged:Destroyed Weapons in Each Class

5-6.  RETURNS FROM REPAIR.  Figure 5-14 shows the total of systems returned from repair in each weapon class during the campaign.  The influence of systems not returned from repair is significant because such a system is functionally equivalent to a destroyed system during the campaign.  Some (unrepaired) damaged systems shown in figure 5-12 were functionally the same as destroyed systems because they never became operational again during the campaign.  Both destroyed systems and systems in repair reduce onhand (operational) weapon levels.  The extremely large German advantage in tank kills is contrasted with a large decrease in German onhand tank levels from 5 to 18 July, nearly all of which occurred during 5-9 July.  Destroyed tanks account for most of the Soviet drop in onhand tanks during the campaign (1,238 kills, 1,552 drop in OH), but the 191 German tanks killed are only a third of the 590 drop in OH German tanks.  The probable reason for the difference is that the Germans had a significantly larger portion of their tank assets in a damaged nonoperational state than did the Soviets.  The Soviet/German difference in operational tank losses during the campaign might be better measured by the sum of total destroyed tanks and total tanks not returned from repair.  Figure    5-15 shows total [destroyed weapons + damaged weapons not returned from repair] for each weapon class over the KDB campaign.  The Soviet:German ratio of [tanks destroyed + damaged tanks not returned from repair] is only 2.66, which is considerably less than the 6:1 ratio in terms of tanks destroyed.  While still favorable to the Germans, it was not enough to achieve a decisive victory.
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Figure 5-14.  Total Returns by Weapon Class
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Figure 5-15.  Total [Nonrepaired Damaged +Destroyed] by Weapon Class

5-7.  FRACTIONAL EXCHANGE RATIO.  A weapon FER for a damage type and weapon type is defined exactly analogous to the personnel FER definition given in Chapter 2.  The Soviet/German FER for a weapon class (e.g., tanks), computed in favor of the Germans (GE) is defined as: 

FER (in favor of GE) = [SV losses/SV onhand]/[GE losses/GE onhand]

where SV denotes Soviet, and the losses are all of the same specified type (e.g., destroyed) and are for the entire force in theater during the campaign.  Onhand denotes all available weapons of that class in the entire force in the theater at the start of the campaign.  The entire force includes all units in theater, regardless of whether or not they are in contact with the enemy.  Figure 5-16 shows daily tank Soviet/German FER, computed in favor of the Germans, for each of two damage criteria.  The upper graph in the figure shows a destroyed (DST) Soviet/German FER, computed in favor of the Germans, for a damage criterion of [destroyed or abandoned], while the lower graph shows a [DST + damaged (DMG)] Soviet/German FER for a damage criterion of [damaged or destroyed or abandoned].  Figure 5-17 shows analogous FERs for heavy AT weapons.  Days in which the Germans had no losses are not plotted (since the FER is then infinitely large).  The number of daily destroyed weapons was often small, especially for heavy AT weapons, with daily German heavy AT losses often less than 10.  As with personnel, the “permanent kill” DST FER is much greater than the “temporary kill” [DST + DMG] FER for both weapon classes.  Nine of 15 days have a [DST + DMG] FER less than 1.00 for both tanks and heavy AT weapons.  A very high FER was required to achieve annihilation, but high FERs were sporadic and not sustainable.  In addition, as noted earlier, the Soviets always had unengaged reserves, while the Germans were always fully committed and engaged.
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Figure  5-16.  Tank Soviet/German FER
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Figure  5-17.  Heavy AT Soviet/German FER

5-8.  SUMMARY OBSERVATIONS

a.  At the start of the campaign, the Germans were outnumbered at least 2:1 in tanks, and at least 3:1 in heavy AT weapons and light infantry support weapons (machineguns, mortars, and light AT).  Initial German parity or superiority in initial inventory existed only for artillery, rockets, APC, and antiaircraft weapon classes.


b.  Ending (18 July) German onhand 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.  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 one-third lower than initial.  The heavy losses in Soviet minor weapons were probably due to entire units being overrun during the German advance.  Soviet artillery, antiaircraft, and rocket launcher OH assets on 18 July were close to initial levels.  The vast majority of the decreases in weapon inventory occurred during the period 4-12 July.


c.  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.  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.  The combat quality of the German mechanized weapon systems probably deteriorated from continual combat without rest and replenishment.


d.  German AA losses and rocket launcher losses were greater than Soviet losses, but the Soviets lost far more in all other categories.  Overall, the Germans killed six Soviet tanks for every tank they lost.  Soviet:German loss ratios (for destroyed weapons) over the entire campaign were very high for heavy AT (8:1), light AT (70:1), mortars (16:1), and flame/MG (20:1).


e.  The ratio of damaged to destroyed weapons exceeds 1.00 for five of the nine German weapon classes, but for only one Soviet weapon class.  There were 5.6 damaged German tanks for every destroyed German tank and 2.5 damaged German heavy AT weapons for every destroyed one.  The Soviet ratios of damaged to destroyed tanks and damaged to destroyed heavy AT are both less than 1.00. 


f.  The Soviet/German difference in operational tank losses during the campaign might be better measured by the sum of total destroyed tanks and total damaged tanks not returned from repair.  The Soviet:German ratio of [tanks destroyed + damaged tanks not returned from repair] is only 2.66, which is considerably less than the 6:1 Soviet:German ratio in terms of tanks destroyed.  While still favorable to the Germans, it was not enough to achieve a decisive victory.

g.  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.  Of the 15 days, 9 have a [DST + DMG] FER less than 1.00 for both tanks and heavy AT weapons.  A very high FER was required to achieve annihilation, but high FERs were sporadic and not sustained.  In addition, the Soviets always had unengaged reserves, while the Germans were always fully committed and engaged.
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