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CHAPTER 4

PERSONNEL STATISTICS

4-1.  INTRODUCTION.  This chapter presents statistics on Soviet and German personnel strength and casualties during the campaign.  The casualties are grouped into four loss types: KIA, WIA, CMIA, and DNBI.  Personnel statistics for each unit are listed in Appendix F (German units) and Appendix G (Soviet units).  Comparison of casualty rates for opposing forces is also presented in terms of a measure denoted as the fractional exchange ratio.  
4-2.  ONHAND PERSONNEL.  Figure 4-1 shows daily onhand personnel in combat units for both forces in the southern front Kursk Battle, as represented in the KDB.  The onhand total includes all personnel attached to all combat units (line units and HQ units through Army), both committed and uncommitted.  With one exception, all HQ units and line combat units above brigade are represented in the KDB on each day from 4 July through 18 July.  The exception is the German 198th ID, which first appears in the KDB records on 8 July 1943, when it comes under control of Corps Raus.  Figure 4-2 shows the number of onhand personnel in HQ units and in divisional line units on 4 July.  The German HQ units represented are corps and army level.  The Soviet HQ unit types are armies, rifle corps, and the Voronezh Front.  Figure 4-2 excludes a very small number of German personnel which were not attached to any unit, as well as 24,000 Soviet personnel operating independently in a number of nondivisional combat units.  These nondivisional forces are included in Figure 4-1.  Only 8 percent of German personnel were in HQ units, as compared to 12 percent of Soviet personnel.
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Figure 4-1.  Daily Total Personnel Onhand on 4 July 1943
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Figure 4-2.  4 July Onhand Personnel in HQ and in Line Units

4-3.  PERSONNEL IN CONTACT.  Since the onhand personnel levels represented in the above figures include all forces in theater, regardless of commitment or engagement status, further information is needed to determine the levels and timing of forces engaged in active combat.  The KDB records the contact status (with the enemy) of each combat unit on each day.  Figure 4-3 partitions the total personnel in the combat units of each force into those in contact and those not in contact.  All personnel in HQ unit echelons above division are included among the “not in contact” in this chart.  The chart shows that almost all of the available German manpower was engaged after 4 July.  On 5 July, 93 percent of onhand German manpower was engaged against only 38 percent of the Soviet troops, which contributed to the enormous Soviet casualty rates (for engaged forces) which are recorded in the KDB on that day.  Over 5-18 July, an average of 92 percent of the German manpower was engaged, versus an average 67 percent for the Soviets.  The Soviet engagement fraction peaked during 12-14 July at 81-84 percent and dropped to 72 percent by 18 July.  From 5 through 18 July, German engagement fractions never dropped below 86 percent.  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.
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Figure 4-3.  Onhand Personnel in Contact/Not in Contact

4-4.  CASUALTIES

a.  Fraction Casualties during Campaign.  For each casualty type, Figure 4-4 shows the fraction of the total combat unit force which were casualties.  For each force, WIA accounted for the largest amount of casualties, and the Soviet WIA fraction (.125) was only a little higher than the German WIA fraction (.089).  The next largest Soviet casualty fraction was for CMIA (.050), but KIA accounted for the second largest German casualty fraction (.018).  The Soviet CMIA rate was over 10 times greater than the German rate (.0037).  Fewer than 1 percent of personnel were DNBI in each force.

b.  Daily Cumulative Casualties and Replacements.  Figures 4-5 through 4-9 show daily cumulative total casualties and daily cumulative casualties in each casualty type.  Figure 4-10 shows daily replacements and returns to duty from medical treatment facilities.  Relative to initial onhand, total casualties amounted to 23 percent of the Soviet force and 12 percent of the German force.  The largest differences are in KIA and CMIA.  Overall, the Soviets lost nearly five men killed for every German killed.  The difference in CMIA is far greater, with 23 Soviet CMIA for every German CMIA.  Overall, combined KIA and CMIA accounted for 45 percent of Soviet casualties, but only 18 percent of German ones.  The majority of casualties were WIA.  The Soviets incurred twice as many WIA as the Germans, but, as noted above, the Soviet WIA fraction was only a little higher than the German WIA fraction.  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).  Individual replacements were not significant, amounting to at most 2 percent of the initial force.
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Figure 4-4.  Fraction of Force Casualties by Casualty Type 
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Figure 4-5.  Cumulative Total Casualties
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Figure 4-6.  Cumulative KIA Casualties
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Figure 4-7.  Cumulative WIA Casualties
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Figure 4-8.  Cumulative CMIA Casualties
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Figure 4-9.  Cumulative DNBI Casualties
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Figure 4-10.  Daily Personnel Replacements and Returns


c.  Stratification of Cumulative Casualties by Type.  Figure 4-11 partitions the daily cumulative German casualties (shown in Figure 4-5) according to casualty type.  Figure 4-12 does the same for daily cumulative Soviet casualties.  When comparing force results, the much greater number of Soviet CMIA (27,300 Soviet vs 1,100 German overall) stands out, as does the greater number of German DNBI (2,400 German vs 1,000 Soviet overall).
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Figure 4-11.  Stratification of Cumulative German Casualties by Casualty Type
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Figure 4-12.  Stratification of Cumulative Soviet Casualties by Casualty Type


d.  Daily Total Casualties.  Figure 4-13 shows daily total casualties for both forces.  From 5-18 July, Soviet casualties were much greater than German.  The German peak occurred on 5 July, the first full day of combat.  The Soviet peak occurred on 12 July, when, as noted in paragraph 3-3, the Soviet force began a major counterattack.  Casualties for both forces declined from 13 through 17 July, because, as noted in paragraph 3-3, all German units, and most counterattacking Soviet units, shifted into defensive postures during this period.  The increase in casualties on 18 July coincided with the resumption of the Soviet counteroffensive.
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Figure 4-13.  Daily Total Casualties


e.  Daily Stratified Casualties by Type.  Figure 4-14 shows daily German casualties partitioned according to casualty type.  Figure 4-15 does the same for daily Soviet casualties.  Excluding DNBI, these charts partition the combat casualties shown in Figure 4-13.  Major differences include:



(1)  The German fraction of casualties which were KIA is always less than the corresponding Soviet fraction.  Overall, 15 percent of German casualties were KIA, as compared to 22 percent for the Soviets.


(2)  For both combatants, 5-6 July are the days on which the fraction of total CMIA casualties was highest.  On these days, German CMIA were 5 percent of all casualties, while Soviet CMIA were 38 percent of Soviet casualties.



(3)  The number of German DNBI was almost constant, varying between 143 and 171 over 14 of the 15 days.  Except for 8 July, daily Soviet DNBI were always less than 100.  
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Figure 4-14.  Daily Stratified German Casualties by Casualty Type
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Figure 4-15.  Daily Stratified Soviet Casualties by Casualty Type


f.  Daily Casualty Rates  

(1)  Average Daily Combat Casualty Rate.  Figure 4-16 summarizes average daily combat casualty rates for line units sustaining casualties.  A unit’s daily combat casualty rate is defined as the number of combat casualties (KIA +WIA+CMIA) incurred per 1,000 men onhand (at start of day) in that unit on that day.  The daily average combat casualty rate is defined as the arithmetic average of the unit rates over all line units engaged in combat on that day.  A line unit is defined here as engaged in combat on a day if it sustains more than one combat casualty on that day.  Major observations include:




(a)  The peak daily combat casualty rates occurred on 5 July and 12 July with average Soviet casualty rates of 64/1,000 and 53/1,000, respectively.  The German peak daily rate was 21/1,000 on 5 July.  The first day of the German attack was 5 July, when only a minority of the Soviet force was engaged, and several Soviet units were overrun.




(b)  If daily combat casualty rates are averaged over the 5 July-18 July period, the associated Soviet rate was 31/1,000, which is 4 times the average German rate (7.7/1,000).  On 12 July, the Soviet rate (53/1,000) was 7 times the German rate (7.7/1,000).




(c)  Even though average daily Soviet combat casualty rates were significantly higher than German rate over units sustaining casualties, the effect on the full Soviet force was attenuated because, as was shown in paragraph 4-3, the Soviets, at all times, had a smaller portion of their full force in contact with the enemy than did the Germans.

(2)  Daily Unit Combat Casualty Rates.  Figure 4-17 plots the distribution of individual daily line unit combat casualty rates.  A daily unit combat casualty rate is the number of combat casualties per 1,000 men incurred by a single unit on a single day.  This chart plots a frequency distribution of daily combat casualty rates over all line unit/day combinations for units sustaining more than one combat casualty.  Major observations include:




(a)  The maximum German unit-day rate was 83/1,000, which was sustained by the 320th ID on 5 July.  However, 10 percent of the Soviet unit/day rates exceeded 80/1,000, reaching as high as 445/1,000 in 90th Guards (Gds) RD on 9 July and 262/1,000 in 184th RD on 12 July.  




(b)  The median unit/day casualty rate was 6/1,000 for the Germans versus 14/1,000 for the Soviets.




(c)  The German line unit with the highest average daily casualty rate (14/1,000) during 5-18 July was 332d ID.  The Soviet line unit with the highest average daily casualty rate (70/1,000) was 52d Gds RD, but this unit only sustained casualties during 5-12 July.  Daily combat casualty rates for 52d Gds RD were between 91/1,000 and 133/1,000 during the first 5 days of the German offensive.
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Figure 4-16.  Average Daily Combat Casualty Rate over Line Units Engaged in Combat
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Figure 4-17.  Fraction of Daily Unit Combat Casualty Rates Exceeding Specified Level K


g.  Number of Units Sustaining Casualties.  Figure 4-18 shows the number of line units on each day which sustain at least one combat casualty in the KDB during 4-18 July.  This shows that, after 4 July, all German line units in the theater were taking casualties, but, on average, 14 of the 48 Soviet units were not taking casualties during this period.  This suggests that the German force was subjected to more fatigue from the effects of nearly constant combat than was its opponent.
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Figure 4-18.  Daily Number of Line Units with More than One Combat Casualty

4-5.  FRACTIONAL EXCHANGE RATIOS

a.  Definition.  A commonly used indicator of relative combat effectiveness in the US Army is FER.  For two forces, e.g., GE and SV, engaged against each other during a time period, the personnel Soviet/German FER computed in favor of force GE is defined as: 

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

where the losses are all casualties of the same specified type (e.g., KIA) suffered in the entire force during the time period, and onhand denotes all available personnel in the entire force in the theater at the start of the time period.  The entire force includes all units in theater, regardless of whether or not they are in contact with the enemy.  A weapon FER for a damage type and weapon type is defined exactly analogous to the personnel FER definition given above.  Theory and historical evidence both agree that, for a force A engaged against a force B, the greater the FER in favor of force A, the greater is the likelihood of victory for force A.  Empirical FER statistics from the 1944-45 Ardennes Campaign of WWII are treated in another CAA publication (Ref 5).  The definition of FER allows flexibility in choice of casualty criterion, time period, and engaged forces used in its computation.  


b.  Daily Personnel FER.  Figure 4-19 shows daily (a 1-day time period) personnel Soviet/ German FER computed in favor of the Germans for each of two casualty criteria.  The upper graph shows a killed, captured, or missing in action (KCMIA) FER with losses in terms of KCMIA (=KIA + CMIA) casualties, while the lower graph shows a combat casualty (CCAS) FER with losses in terms of combat casualties (CCAS = KIA + CMIA + WIA).  Major observations include:



(1)  Both types of FER peak on 10 July and 12 July.



(2)  The KCMIA FER is much greater than the CCAS FER.  The KCMIA FER exceeds 4.00 on 9 days.  The CCAS FER is considerably smaller.  Of the 15 days, 7 have a CCAS FER less than 2.00, and only 3 days have FER exceeding 3.00.



(3)  Both types of FER drop rapidly after 12 July.



(4)  Both types of FER results show that the Germans almost always had an advantage (FER >1).  However, the historical battle outcome suggests that this was not enough to achieve a decisive victory.
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Figure 4-19.  Personnel Soviet/German FER 

4-6.  SUMMARY OBSERVATIONS

a.  Over 5-18 July, an average of 92 percent of the German manpower was engaged, versus an average 67 percent for the Soviets.


b.  The effect of a large German advantage in number of “permanent” (KIA) kills is 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.


c.  From 5 July to 18 July, Soviet casualties were much greater than German.  Relative to initial onhand, total casualties amounted to 23 percent of the Soviet force and 12 percent of the German force.  The largest differences were in KIA and CMIA.  Overall, the Soviets lost nearly 5 men killed for every German killed and 24 CMIA for every German CMIA.


d.  If daily average combat casualty rates are averaged over the 5 July-18 July period, the overall Soviet combat casualty rate was 4 times the German rate.  Even though average daily Soviet combat casualty rates were significantly higher than German ones over units sustaining casualties, the effect on the full Soviet force was attenuated because the Soviets had a smaller portion of their force in contact with the enemy than did the Germans.


e.  After 4 July, all German line units in the theater were suffering daily casualties, but, on average, almost 30 percent of Soviet line units were not taking casualties during this period.  Over 5 July to 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.  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.

f.  FER results computed in favor of Germans, based on both KCMIA casualties and on combat casualties, show that the Germans almost always had an advantage (FER >1).  The KCMIA FER exceeds 4.00 on 9 days.  However, the historical battle outcome suggests that this was not enough to achieve a decisive victory.
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