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Chapter I-3: The Structure of the Fully Integrated Land and Air Resource
Model (FILARM)

As stated previously the two key underlying principles invdblvethe Integrated Land and
Air Resource Model are, ‘the conservation of resouraed’ ‘the model is an interactive system’.
The conservation of resources principle dictatesrdsiurces cannot be created from nothing and
they cannot disappear, unless destroyed or scrapped. The essan@rcefined as the personnel and
equipment involved. The model is an interactive systantiple determines that any change in any
part of the model has a direct cascade effect on méwey otodel components.

With this in mind, the general structure of the Fulliegrated Land and Air Resource Model
(FILARM) is shown in the resource allocation flow giam FILARM 1. The Fully Integrated Land
and Air Resource Model consists of the following comptsien

i. A model representing all resources present in all armeed at the start of the campaign, and
all resources received from all sources during the camgajgnbolised by the enclosed blue
boundary).

il. 3 resource sources and 1 resource destination, outsiaeotthel (red bordered boxes).
iii. 3 paths by which resources can physically enter the n(cetklines).
iv. 2 paths by which resources can physically exit the modellines).

v. 21 lines and directions by which resource reallocatiorocanr within the model (black
lines).

vi. 7 ‘resource allocation states’ inside the model, madd:upeployed (D) Combat Units,
Mobilised and Deployed (MD) Combat Units, Mobilised and Noplbged (MND) Combat
Units, Supply and Support Infrastructure, Replacements @hp@ign Start Reserves, and
Campaign Reserves (grey, pink and green boxes).

vii. 5 ‘combat unit processes’. Combat units must undergo onereraohthese processes in order
for any resources to be reallocated to combat units witeimodel, or for any resources to
leave the model as irrecoverable losses (yellow Hoxes

The following is a detail definition of each of the cepts, components, terms and processes
used in the FILARM model. Diagram FILARM 1 shows the poments of the model, the flow of
resources into and out of the model, the allocatiow ©f resources when they are in the model,
and the processes that ‘allocated resources’ mustgmtizibe reallocated.

In some cases, real life examples are given ton#itesthe definition or concept used, but
fuller details are shown in the individual country’'s ARM or PILARM model data.

Resource Sources, Destinations and Paths outside the FILARM Model

The blue boundary

The blue boundary in diagram FILARM 1 represents the fatlgrated resource model's
limits. All resources present at the start of the gaign, and all resources received from all sources
during the campaign period, are within the model. The terdiy' means that allresources, in all
physical locations (i.e. all fronts and rear area®),jrazluded.

The blue boundary conceptually represents the consenddtmysical mass, with the ‘mass’
being the total resources in that county’s armed fofidas.only way this can increase or decrease
is by resources entering (i.e. new resources) or exitegitbdel (i.e. irrecoverable losses) along
one of the red lines (refer below).
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The red boxes

The red boxes in diagram FILARM 1 represent resourceceswand losses. All new
resources must come from ‘Manufacturing’, ‘Commandd&mguipment’ or ‘Mobilised Personnel'.
For this purpose equipment received from the Westerasillia Lend Lease is considered to be the
same as manufactured equipment.

For the Soviet Union, Germany and Finland all relevgnipment manufactured during the
campaign is put into the model. ‘Commandeered Equipmentore difficult and relates primarily
to transport. It is very important for the Sovietstasytcommandeered most of their new transport
from the civilian economy during Operation Barbarossth®igh Germany was equally dependent
on commandeered vehicles, they were already deploybd aampaign start with limited
replacements after that.

For the Soviet Union, ‘Mobilised Personnel’ of around 9 500 008as! as the base for the
Soviet FILARM model. This is the number of additionatgmsnel that will enter the model (i.e. be
available to the Soviet armed forces) from 22nd June toCBstmber 1941. This is around 20
times greater than the newly mobilised personnel availaithe Wehrmacht during this period.
Detail analysis is used to examine these numbers, amgshltant forces, in the respective
country’s models. It should be pointed out however tatNMobilised Personnel’ represents all
trained and untrained personnel. About half of the Son@tpower mobilised had little or no
training, whilst the first 400 000 German replacements wereasonably high quality. The effect
of poorly trained replacements on a force’s Relativer@ Combat Proficiency (ROCP) has to be
built into the model.

The red loss box represents ‘Irrecoverable Losses. &dgoverable losses remain in the
integrated land and air resource model (refer to combaaténtibn processes below, for definitions
of irrecoverable and recoverable losses).

The red lines
The red lines in diagram FILARM 1 represent resourcesiagtand exiting the model.

Resources cannot be created, unless they enter the fredéManufacturing’,
‘Commandeered Equipment’ or ‘Mobilised Personnel'.

Resources cannot disappear (cease to exist), unless theyeaxiodel via the ‘Combat
Process’ or ‘Attrition Process’, as ‘Irrecoverablesses’.
Resource Reallocation Paths within the FILARM model

In diagram FILARM 1, théblack lines represent the resource reallocation paths ¢ouree
allocation flow) within the FILARM model. The propewief the resource reallocation paths in the
FILARM model are as follows:-

I. In order for any resources to be reallocated from onsdRee Allocation State’ to another,
they have to proceed along one or more of these casithm paths. This termed a
‘reallocation event'.

il. All resource reallocation paths are mono-directional.

iii. There are only 21 possible paths and directions along wéschurces reallocation can occur
within the model.

iv. Resource reallocation can occur along alternative paths the model, and the number of
paths (lines) used during a particular reallocation ewemblimited.

v. Aresource may have to go through several ‘Resourcedhitme States’ and ‘Combat Unit
Processes’ (described in succeeding sections) during a s#adjtecation event. Resource
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reallocation is not limited by the number of ‘Resouldlecation States’ and ‘Combat Unit
Processes’ it may go through during a single reallocatiemt.

*k%k

Immediately prior to the campaign start, all resousresallocated to one of the following
‘Resource Allocation States’: ‘Deployed (D) units’, ‘Supphd Support Infrastructure’,
‘Replacements (R)’ or ‘Campaign Start Reserves’eAfhe campaign start, and once a resource has
entered the FILARM model, it may be reallocated to arestRirce Allocation State’ except
‘Campaign Start Reserves’. Note there is no resodlmeation path entering ‘Campaign Start
Reserves’. Thus the resources in ‘Campaign Start Researnly reduce during the period of the
campaign, although many of these resources will be mtyeh the ‘Campaign Reserves State’.

It is important to understand that resource reallocation doesot necessarily mean any
physical movement of the personnel or equipment concerngdlthough in reality it would
probably involve some physical relocation. A particuésource may, and usually does, undergo
both reallocation and physical relocation simultangousl

For example, 30 new T-34 tanks left training units in Mosgodune 1941 and were
reallocated to the 1st Mechanised Division, moving atttimeg from Moscow to the Western Front.
In the FILARM model, the reallocation event involvedks being reallocated from Stavka reserves
(part of the ‘Campaign Start Reserves’) to the 1stidacsed Division (a Deployed (D) combat
unit). The reallocation paths used were: from ‘Campatgn eserves’ to ‘Replacements (R)’, and
then onto a ‘Deployed (D)’ unit via the relevant ‘Chec®H Process’. Simultaneously the tanks
physically moved from Moscow to the Smolensk area.

Resources are often reallocated withsighificant physical relocation.

For example, on the 21st September 1941 the 1st MechanigsibDwas formed into the
1st Guards Motorised Division. The unallocated resourcestirey from ‘Disbanding’ of the 1st
Mechanised Division (a Deployed (D) combat unit) werdoeated to the ‘new’ 1st Guards
Motorised Division ( a Mobilised and Deployed (MD) combait), without physically moving any
significant distance. In this case the complete seguehprocesses and resource reallocation is
represented in diagram FILARM 1 as follows: Resource® weallocated from units in a D state,
via the *Attrition Process’ and the ‘Disband and Sha®ercess’, to the ‘Campaign Reserves State’.
Then the resources were reallocated, via the ‘Check@te Authorisation of a MD or MND Unit
Process’, to a MD combat unit. This is one of many gtasin the Red Army during Operation
Barbarossa, where a combat unit was disbanded with the#ispan of reallocating all its
resources, and part of its initial TOE structure, to farmew’ unit. The properties of the resource
reallocation paths in the FILARM model (detailed aboiega very important part of the Soviet
FILARM model's ‘Disband and Shatter Process’.

The reader should note th#te direction of the arrows on the reallocation paths (linet
diagram FILARM 1) strictly represents resource allocation fow direction. For example,
resources in all combat units can only return to thenfzgn reserves’ as recoverable losses due to
combat or attrition, or if the combat unit to whichsiallocated is disbanded or shattered.

! Refer to Part | 3. 4) e. ii. — ‘Military Simulationand the General Structure of the Integrated land @ni@eSource
Model - The Structure of the Fully Integrated Land andR&source Model, (FILARM) - Combat Unit Processes
inside the FILARM Model - Disband and Shatter proceSsmbat Unit Disbandment’, for details. This procedsre i
almost entirely (and extensively) utilised by the SoFi ARM model, where it is discussed in detail. Thisésduse
the massive Soviet mobilisation programme in 1941, cédled large number of existing divisions to be renamed and
reformed as ‘new’ divisions. Also refer to Part IV-7"The Soviet Armed Forces from June-December 1941.dkietS
Fully Integrated Land and Air Resource Model - Soviet Msailon after 22nd June 1941: The Actual Strength of all
Soviet Land Combat Units Mobilised from 22nd June to Besiember 1941’.
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To enable the reader to further grasp how resource rea@lioeeorks in the FILARM model,
consider the following historical example.

A new T-34 tank was manufactured in Stalingrad in June 1944 8thTank Division
(Deployed (D) on 22nd June 1941 in the Kiev Special Milifaistrict) was fighting against Army
Group South, and had fewer than half its initial comm@at of 140 T-34s left by July 1941. The
new T-34 was reallocated to the 8th Tank Division ap®cement in August 1941 (at
Dnepropetrovsk, where the division was stationed in ve$ein mid-September 1941 the 8th Tank
Division was disbanded, and its two tank regiments weeel to form the 130th and 131st Tank
Brigades, both with TOEs authorising T34s. The original (nEx8% survived long enough to be
transferred to the 130th Tank Brigade in September, bulosti® combat near Rostov in late
1941.

In the FILARM model, the above example involves twdidds reallocation events. In the
first event, the T-34 resource enters the model filequipment Manufactured During the
Campaign’, and goes into ‘Campaign Reserves’. Stavkmcatds the tank as a Replacement (R).
After checking that 8th Tank Division’s TOE authorise84'tanks (the ‘Check the TOE
Authorisation of a Deployed (D) Unit Process’), th&4is reallocated to the 8th Tank Division
from Replacements (R). Therefore the resource eatocated from ‘Campaign Reserves’ to a
‘Deployed (D) combat unit’, and will physically move frdgtalingrad to South West Front.

The second reallocation event occurs when (or tiénsimulation) the 8th Tank Division is
disbanded. In this case the T-34 is reallocated via tttetién Process’, the ‘Disband and Shatter
Process’, the ‘Campaign Reserves’, the ‘Check the A@Borisation of a MD Unit Process’ (to
check September 1941 tank brigades are authorised T34s), anchéavtth80th Tank Brigade.
Therefore the resource was reallocated from a ‘D @mbit’ to a ‘MD combat unit’, without any
significant physical relocation.

Lastly, in late 1941, the T-34 goes through the ‘Combatda® and exits the integrated land-
air model as an ‘lIrrecoverable Loss'.

Resource Allocation States inside the FILARM model

As stated previously, there are seven possible ‘Resoudlasafion States’ inside the
FILARM model, made up of: ‘Deployed (D) units’, ‘Mobiliseshd Deployed (MD) units’,
‘Mobilised and Not Deployed (MND) units’, ‘Supply and Suppofftdstructure’, ‘Replacements
(R)’, ‘Campaign Start Reserves’ and ‘Campaign Resérvés D, MD and MND states are
‘combat capable’ states and units in these statesenefdhe referred to as ‘combat units’.

Combat Units: D, MD and MND

The three grey boxes represent combat units in thedaflonees to which resources are
allocated. In the FILARM models simulating Operationliaossa, the armed forces include army,
air force (including naval air), militia, rear area sugpipand naval personnel seconded to the army.
All combat capable organisations (or combat units) in thed forces have a TOE regardless of
size. They are specifically categorised into one ofdlewing:

Deployed (D)

The combat unit is deployed with a TOE anywhere in theed forces on the first day of the
campaign, in this case 22nd June 1941. The unit may be dé@bgdraction of its full TOE
strength and it may be allocated to any military districarmy.
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The details and assignments of all units in a Deplogdi@atus are detailed in the
Deployment Matricesfor each country. There is a separate Deploymenti¥atreach of the
land, air and naval forces deployed in Operation Badsato

Mobilised and Deployed (MD)

The combat unit is mobilised with a TOE after the fitay of the campaign, in this case 22nd
June 1941, and allocated (or assigned) to an ‘Active Frontroy AQ’.

For the Soviets an ‘Active Front or Army HQ’ is amgifit or army HQ in the west USSR. In
this case ‘west’ is defined as west of a line running nsotith 100km west of the Urals. This
therefore includes all front or army HQs in the USS®ept those in the Urals, Siberia, Central
Asia and Transbaikal Military Districts, and the Fast&an Front.

For Germany and Finland, an ‘Active Army HQ’ is any @gtemal army HQ in the armed
forces. Note, Germany had multiple theatres of waagtwe fronts) in 1941, all with active army
HQs. Even occupying forces (such as those in Franceydyand the Balkans) were still in active
war fronts. These units were organised and operated onfaating, and in most cases were
carrying out military and security operations. Hencelpemobilised Wehrmacht units which were
allocated to HQs in these theatres are considered &ldsean Mobilised and Deployed (MD).

Mobilised and Not Deployed (MND)

The combat unit is mobilised with a TOE after the 1stafahe campaign, in this case 22nd
June 1941, anNOT allocated (or assigned) to any ‘Active Front or Army HQ’. An ‘Active
Front or Army HQ’ is as defined as for the MD stateeho

In addition, a unit which is created by a simple namegédrom an old unit without the
addition of any new subunits from reserves is considefddbilised and Not Deployed (MND)
unit. This is because the unit in question is already degloy the battlefield and simply changes
its name. In so doing the old unit ceases to exist.féctehe new unit becomes deployed, but the
old unit it is replacing simultaneously becomes ‘un-deployiédo personnel or equipment are
added from reserveth)en the net effect is that the deployment of new resees is zero*

The MND state is of particular importance in the SbFiE ARM model because of their
massive mobilisation program. Detail examination of €éaatiet combat unit mobilised in 1941
shows that many were:

e Old units (usually divisions) with simple name changaekwaere not “new combat units” at
all. Many of these divisions received no additional pensband equipment from reserves

% Refer to Part IV 4. - ‘Soviet Armed Forces from éutDecember 1941: the Soviet Fully Integrated Land and Air
Resource Model - The Order of Battle (OOB) of Sovi@hd. Combat Units on 22nd June 1941’ and Part IV 8. 2) —
‘The Soviet Air Forces in 1941 - The Order of Battle &wntlial Strength of all Soviet Air Combat Units in a Dsygd
(D) State on 22nd June 1941’, for details on Soviet land iamdrabat units in a Deployed (D) state on 22nd June
1941.

% Refer to Part IV 7. - The Soviet Armed Forces friune-December 1941: the Soviet Fully Integrated Land and A
Resource Model - Soviet Mobilisation After 22nd Juné1t9he Actual Strength of all Soviet Land Combat &nit
Mobilised from 22nd June to 31st December 1941’ and Part4y-8.The Soviet Air Forces in 1941 - Soviet Air
Combat Unit Reinforcements: June 1941 to January 1943efails on Soviet land and air combat units Mobilised
and Deployed (MD) in 1941.

* Ibid, for details on all Soviet land and air combaitsiMobilised and Not Deployed (MND) in 1941.

Also, it should be carefully noted here that all D, i MND combat units may still receive newly mobilised
personnel and equipment (i.e. reserve forces) via th&sment (R) process. In the FILARM model Replacement
(R) process is a separate process to creating contglly new combat units.In this way combat units which are
considered newly mobilised but were in fact merely oldsunith a simple name change, can still build up their
strength to their TOE, given enough time and pridrigatment.
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(apart from Replacements (R) which is dealt with geparate process). In this case the unit is
classified as a MND unit.

* Old units (usually divisions) with simple name changebwaere only partially new units. In
these cases some personnel and equipment was addeddeowese usually in the form of a
newly mobilised battalion or regiment. This was most wom if the division type was also
changed (eg, a mechanised division being changed inte disfsion by the addition of a
new rifle regiment), which was common in the Red Aim{941. In this case, only the newly
mobilised portion of the so called ‘new’ combat unitlessified as MD, while the portion of
the unit that ‘came into existence’ purely due to a namaage is classified as MND.

» Effectively paper organisations with only a commander aiegvanen (a cadre), and never
assigned to an ‘Active Front or Army’ in 1941. In this cdseunit is classified as a MND
unit.

* Brand new units which had only started mobilising veryilateE941 and which were still
barely formed before the end of the year. These umite wot combat ready in any sense and
not assigned to any ‘Active Front or Army’ in 1941. In ttase the unit is classified as a
MND unit.®

Discussion and detail of all MND units is carried oug¢ath county’s relevant FILARM and
PILARM models.

Supply and Support Infrastructure

The magentabox represents supply and support infrastructure outsideQEeof individual
combat units, but within the structure of the armed forimes/hich resources may be allocated.
‘Supply and Support Infrastructure’ includes only non-combgtble units which may or may not
have had a TOE. They include the following:

» Allrear area corps, army, front and army group, suppdysapport organisations.

» Supply organisations working between railheads or ports,@pd or army supply depots.
The latter is normally where combat unit (usually divigit) supply services pick up supplies.

* Rear area maintenance, repair, signal, intelligendesacurity organisations which are not
capable of involvement in frontline combat (i.e. are-combat capable units). Historically,
some of these unit types were in actuality combat capalile Examples were the German
security divisions, NKVD rail security divisions, anginse bridging engineer units. Note, all
these unit types are already included as combat units WiEain a D, MD or MND state
described above (even though many of these units wery bapable of direct combat and
were really only designed for rear area support operations)

® For example, the 131st Rifle Division started formingtoe 3rd July 1941. It was quickly formed by redesignating the
existing pre-war 131st Mechanised Division as a riflesitivi, and adding the new 743rd Rifle Regiment from reserves
This was the only truly new component of the so ddlieew 131st Rifle Division”. In this case the 131st Rilwision

is still a MD unit, but it arrives (i.e. is DeployeD)(on the battlefield) with only the 743rd Rifle Reginighe

remainder of the division in the Barbarossa simulationefrom the remnants of the pre-war 131st Mechanised
Division, as occurred historically. In effect, 1/3 ofth31st Rifle Division is classified as MD, while 2/3slessified

as MND.

® An example is the 427th Rifle Division. This unit starmobilising in December 1941 whilst in the Moscow region
The 427th was still mobilising (forming) on 2nd January 1942mit was redesignated the 149th Rifle Division. It was
not assigned to an active army (the 61st Army) tillreaby 1942. Considering the state of many new units askigne
‘Active Fronts or Armies’ and committed to combat bg Red Army in 1941, this type of MND unit must really have
been in an early state of formation and training. Hare¢hese units still consumed resources, although rdiafexe,

in 1941.
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* Rear area air force support, aircraft and airfield suppty maintenance, and air force security
and signal units, all of which are not capable of involvetnie frontline combat.

The key parameters used to measure supply and support infagtindhe FILARM model
are the numbers of dedicated rear area personnel, @aodehall lift capacity of available rear area
trucks, light transports, prime movers and horse dramspiat. From diagram FILARM 1 we can
see that ‘Supply and Support Infrastructure’ is criticah@reasing a combatant’s overall Supply
Distribution Efficiency (SDE).

The other critical source of ‘Supply and Support Infrastmgtis the support infrastructure
within the combat units themselves (which are includedenniOE of those combat units). This is
indicated graphically in diagram FILARM 1 by the SDE borwabeach of the D, MD and MND
‘Resource Allocation States'.

Therefore, the overall Supply Distribution Efficien&§OE) of D, MD and MND combat
units is a function of the rear area ‘Supply and Suppaidstiucture’ andhe TOE infrastructure
within the combat units themselves.

Reserves and Replacements (R)

The threggreenboxes in diagram FILARM 1 represent reserves in theed forces to which
resources are allocated. Reserves in the armed imaesr may not have a TOE, and are not
directly combat capable. They are categorised into btieedollowing:

Replacements (R)

‘Replacements (R)’ are personnel and equipment a#ddat rebuild combat units which are
in a D, MD or MND state, to the level of their cuntly authorised TOE. A unit may be below TOE
strength due to loss of resources from combat, trainidgear area attrition, or scrapping.
Alternatively, it may be below TOE strength in istial peacetime deployment and require newly
mobilised resources to bring it up to full strength in tohevar.

The latter condition is particularly important in tBeviet FILARM model because none of
the rifle divisions in the Western Military Distric{sr any where else in the Red Army), were at
their authorised TOE strengths on 22nd June 1941. The divisidims Far East came closest. Most
rifle divisions were at the ‘6’ or ‘12’ level, indicat either 6 000 or 12 000 men on strerigth.
Despite having mobilised 500 000 men in the spring of 1941, to wéngfle divisions in the
Western Military Districts up to the ‘12’ strength, mos$these divisions contained considerably
fewer than 12 000 men in June 194ven a ‘12’ strength division was well below the TOmBjch
authorised 14 483 men in a rifle division at this tifri@. addition, most rifle divisions in the
Western Military Districts were missing 33% to 66% luéit horses and much worse, 25% to 80%
of their motor vehicles. They did however have mogheir heavy weapons. The result was
personnel weak, transport weak and equipment heavy digjsidnch needed infantry and
transport replacements as soon as possible.

The Soviet mobilisation plan called for these divisitmseceive sufficient men and
equipment to bring them up to full strength within 7-14 ddysoatilities commencing. With
regards to transport, this simply never happened: tranapdaoh was supposed to arrive from the

" Refer to Part | 9 — ‘Military Simulations, and ther®eal Structure of the Integrated Land and Air Resourodelt+
Supply Distribution Efficiency (SDE)’ for details on hoWE is calculated.

8 C. C. Sharp, ‘Red Legions’: Soviet Rifle Divisiongfead Before June 1941, Soviet Order of Battle WWII: Vatum
VIII, George F. Nafziger, West Chester, OH, 1996, p.5.

°D. M. Glantz, Stumbling Colossus, University PrebKansas, Lawrence, Kansas, 1998, pp. 110-116.

10 C, C. Sharp, ‘Red Legions’: Soviet Rifle Divisionsrfed Before June 1941, Soviet Order of Battle WWII: Vaum
VIIl, George F. Nafziger, West Chester, OH, 1996, p.105pAl. M. Glantz, Stumbling Colossus, University Brefs
Kansas, Lawrence, Kansas, 1998, p. 111 and Table 5.2, p. 152.
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civilian economy mostly never appeared, was divertegttoly mobilising units, or was overrun by
the enemy before it could be commandeered and issued. Howethee case of personnel the
Soviets did manage to mobilise 3 000 000 reservists in Jun&udntlo41. These were immediately
dispatched to the front to bring the divisions in thestérn Military Districts up to strength.

The Soviet FILARM model must therefore include thisssme influx of manpower in June
1941, to bring any surviving Red Army divisions close to thein@uged personnel at least. It is
worth noting that the beauty of the integrated resoudenis that if the Soviets (in a Barbarossa
simulation) lose even more divisions in June and July 184 was historically the case, then this
influx of replacements will be diverted into newlyhilising divisions, making them stronger more
rapidly.

Campaign Start Reserves

‘Campaign Start Reserves’ (or reserves existing atah®aign’s start) are resources not
allocated to any combat unit in a Deployed (D) statbeastart of the campaign. ‘Campaign Start
Reserves’ include equipment and personnel in training anémeas, which may be in an active
Military District but are not allocated to any combat uiitampaign Start Reserves’ may
subsequently be committed to: any MD or MND combat unipl&®ements (R), or area support
units (to improve SDE) during the course of the campaign.

‘Campaign Start Reserves’ include old or obsolete egerpnwhich may have been
stockpiled for many years. It should be noted from diagrlld’ARM 1 that the ‘Campaign Start
Reserves’ box has no resources allocation entengnpax. This means that the ‘Campaign Start
Reserves’ are fixed at the campaign start, are subséguseat up during the campaign (eg
Soviet), or are left mostly unused for the duratiorhef¢campaign (eg German). Any resource
exiting the ‘Campaign Start Reserves’ (being assigneddthan‘Resource Allocation State’) may
still end up in ‘Campaign Reserves'’ if it is not irrgecably lost. In this way an unassigned and
obsolete resource (eg an old tank that started thévstorage in a rear area) may still find itself
assigned to various combat units over the course ofdtslihe Finnish Army’s artillery park is
probably the best example of this: they went into WWith a lot of artillery dating from the 19th
century, before hydro-pneumatic recoil systems wera gwented!

‘Campaign Start Reserves’ were particularly importarihe Soviets in 1941. The Soviet
FILARM model shows that the Soviet’'s huge initial ‘Cangpa&tart Reserves’ were almost
entirely used up to supply its massive mobilisation effimost regardless of how old or in need
of repair equipment was, practically all Soviet equipimesnt directly into MD or MND combat
units, was allocated as Replacements (R), or wensuyply and support infrastructure. Most of
the really old and least serviceable Soviet weaponscplartiy tanks and aircraft, went into MND
combat units. Many of these newly mobilised units remainedda Far Eastern Front, and the
Transbaikal, Central Asia, Siberia and Urals Milit&ngtricts from June to December 1941.

Conversely, a substantial portion of the equipmethenGerman ‘Campaign Start Reserves’
remained in reserves in Germany during the 1941 campaign. gihpeent was not allocated to
units which went into a MD or MND state during the campaigciuding those in the
Wehrmacht’'s Replacement Army. In addition, this eqiptrwas not allocated as direct
Replacements (R) for combat unit on the East Fromt Niorth Africa.

The respective county’s land and air resource models gi@Wistorical use of their
‘Campaign Start Reserves’ in detail.

1D, M. Glantz, Stumbling Colossus, University PreEKansas, Lawrence, Kansas, 1998, note 11, p.298.
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Campaign Reserves

‘Campaign Reserves’ are resources received during the gampasources are received
from ‘Manufacturing’, ‘Commandeered Civilian Equipmeat’ ‘Newly Mobilised Personnel'. In
addition resources are received as recoverable loffeesh@ campaign start via the ‘Combat
Process’ and the ‘Disband and Shatter Process’ (redeegses below). ‘Campaign Reserves’ may
be committed to any newly mobilising unit which then goes ®MD or MND state during the
campaign, and they may be committed as Replacementki(iRg the campaign.

Like the Soviet ‘Campaign Start Reserves’, the Soviatifaign Reserves’ were almost
entirely used up to supply its massive mobilisation effarfune 1941 the Soviet war economy was
not geared up to the production levels it would achieve ilatid¥e war, and it was handicapped in
the second half of 1941 by having to move large numbers witf@ictories east to the Urals. This
took many factories offline for part of 1941-42. However Sgwieduction was still very large and
proved critical to forming and supplying new units. The SavieARM model clearly
demonstrates that virtually all the Soviet ‘Campaign Rese went into new units MD or MND
combat units, were allocated as ‘Replacements (Rpalfaombat units, or went into ‘Supply and
Support Infrastructure’ from June to December 1941.

In many traditional accounts of WWII, Germany comes umagch criticism for its low war
production output from 1939 to 1942. However Germany’s war primauafas significant even in
1941, and the German FILARM model shows that a substaotiabn of the equipment in the
German ‘Campaign Reserves’ remained in reserves im&sr during the Barbarossa campaign.
This equipment was not allocated to combat units whiaft iseo a MD or MND state during the
campaign, including those in the Replacement Armydtiten this equipment was not allocated
as direct ‘Replacements (R)’ to combat units on the& Eeont or in North Africa.

A good example is the Sturmgeschutz (StuG) Il Assauft (3d Kfz 142). If there was a
weapon which should have been rushed to the East Front inil @4k this one. Between 22nd
June and 4th July 1941, 301 StuG Il Assault Guns were sdm toast Front. During the
campaign in 1941 an additional 111 StuG llIs arrived with fene battalions, and an additional 42
remained in the German Replacement Army (in the viie$tyo new battalions. There were 377
assault guns available to the Wehrmacht on 1st June 194ilfariler 348 received by the end of
1941, of which 40 were received from manufacturing in Decet®ét. Yet despite this, only 15
StuG Il Replacements (R) were sent to combat unithertast front in 194% This means that a
paltry 6% of the available assault guns in the secondhaB41 were sent as ‘Replacements (R)’
to the East Front in 1941 (15 out of a possible 271 unallocathid)excludes the 42 in training
units in the German Replacement Army. All this was desptuG combat units being almost
continuously in action and crying out for replacementsftactober 1941 onwards. This is
especially striking considering that the Soviets wereafgoing the bottom of the barrel” with old
and obsolete tanks to produce large numbers of tank brigade€a@ only assume the new assault
guns were earmarked for new battalions which were plamnbd mobilised in the west in 1942.
I’'m sure the highly trained German StuG crews, who hsttheir vehicles and were being wasted
by fighting as infantry in the winter of 1941-42, would have apjated the assault gun
replacements sitting in reserve in Germany!

The German FILARM model serves to highlight similarrapées of what can be described as
“incompetent strategic planning and strategic overconfidelmgétie German High Command.

2H. Boog, et al. (German Research Institute for Mifitdistory at Potsdam), Germany and the Second World War
Volume IV: The Attack on the Soviet Union. Oxford UnivgysPress, New York, 1996, p. 219, table L.iii.4, and pp.
1120 and 1122. Also, P. Chamberlain, H. Doyle, T. Jentz,domgdia of German Tanks of WWII, Arms and Armour
Press, London, 1994, appendices VII, p. 261. Also, reféetman FILARM model for further details.
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Combat Unit Processes inside the FILARM Model

In diagram FILARM 1, the yellow boxes represent ‘Combait Processes’. Combat units
must undergo one or more of these processes for any resaare reallocated within the model,
or for any resources to leave the model (as irrecoveladses).

The ‘Combat Unit Processes’ in this context can be etkas the effect of ongoing tactical
and operational decisions, made by the military commaman armed force’s structure and
allocation of resources. There are five processesviadand they are categorised under the
following headings.

Checking the TOE Authorisation of a Deployed (D) Combat Unit

The subject of TOEs (Tables of Organisation and Equipnedi¥cussed at length later in
Part | of this work, and examined in detail in each efdcbmbatant’s respective resource motels.

All combat units and most non-combat units had a TOE, wdathhe framework for the
organisational structure and authorised equipment fop#rétular unit. Even though most combat
units were actually below their TOE strength, the TCIs wtill very important because it was
created by the general staff of the military high comaniaa order to meet the perceived demands
that they believed were likely to be placed on thaicds. As such, the various TOEs reflected the
state of the tactical, operational and even stratbgiking in the armed force at that time. In
addition, it made sense for the military high commansetiect a TOE which had a reasonable
chance of being fulfilled with that country’s availabésources. In the FILARM models, the TOE
is the structure that combat units will attempt to eneudatring formation or by using
Replacements (R).

The ‘Checking the TOE Authorisation of a Deployed (DWtUprocess will therefore check
whether a particular land or air unit is authorised teik@cthe resource based on currently active
TOEs issued before 22nd June 1941f the unit is authorised by its current TOE to recéhe
resource then, depending on priorities, it may be alldde resource.

It should be noted that TOEs were general orders issudbuioits of a certain type. However
there were often variations (from the standard) withenTOE of a particular combat unit, either
relating to equipment or organisational structure. Thdéereinces in TOE were usually due to
equipment availability. Sometimes more ‘elite’ oréooff’ units might have additional equipment
and small organisational differences. In these casiegdnal combat unit TOEs are used in the
FILARM model, reflecting the actual equipment the uniswiely to receive.

For example, the German 7th Infantry Division follovtkd overall TOE structure of a
standard German first wave infantry division, except ithadd two bicycle squadrons and no
armoured cars in its reconnaissance battalion, andtalgldifferent supply infrastructure. This
variation is therefore included in the specific TOEttwe 7th Infantry Division, in the German
FILARM model. Another example is Soviet tank divisiofibe Soviet July 1940 tank division
Shtat (TOE) authorised T-34 tanks. However most Soviet tanisidns in 1941 never received any
T-34s, and they were mostly equipped with older T-26s andaBKstin June 1941. In all these
cases the tank types that were historically presenaatieorised’ in the particular division’s TOE.
This is because it would be very unrealistic for a tamisidn with 200 BT-7s to receive a single
T-34 as a replacement.

Finally it should be mentioned that a large proportiomiitary simulations make the serious
mistake of using a combat unit’'s TOE as indicative oddaisial strength before it went into battle.
This usually occurs due to the absence of any other recordeohatfon, or because they don't

3 Refer to Part | 7. — ‘Military Simulations, and tBeneral Structure of the Integrated Land and Air Resoviadel -
Tables of Organisation and Equipment, (TOE)'.
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have an integrated resource model! Probably the besipéxamOperation Barbarossa of the
frequently large difference between TOEs and actuaigtinas the Soviet 1941 mechanised corps.
The Soviets had decided to abandon the tank corps strutfdozember 1939, following
experience in Spain. However the Soviets realised tleeg wriginally on the right track when they
saw the German results in France in 1940, and so thatetsl started reforming the massive
mechanised corps (each with two tank divisions and one miseldadivision). The order to form
the first batch of eight mechanised corps and theipom@nt tank divisions came in June 1940,
and another mechanised corps was ordered formed in Nové8w@rThis meant nine mechanised
corps and 20 tank divisions (including two separate tank divisiwes formed in barely six
months. On top of this the Soviets made the rathezamm decision to form no fewer than 20
additional mechanised corps in February 1941. Consequen@2muhJune 1941 most of the 29
existing mechanised corps were no where near fully equippeshaat ready, even though they all
had very impressive TOES!

Check the TOE Authorisation of a MD or MND Combat Unit

This process is identical to the previous one, exceplates tol OEs issued after 22nd
June 1941for newly mobilised units.

This process applies almost entirely to the Red ArmyRad Air Force (VVS) in the
Operation Barbarossa simulation, and is used extensivétg Soviet FILARM model. After the
disastrous border battles in June and early July 19d Sdkiet high command quickly realised that
they did not have the resources to fill the TOEs eflinge pre-war divisions, and that they did not
have the command, control or support systems to handlelarge and unwieldy formations as the
pre-war mechanised corps. To address this situation thet3uyh command quickly issued new
TOEs which dramatically reduced the size and complexitganfy existing division types. In
addition, TOEs were issued for a whole range of newsaraller combat unit types, of which the
1941 rifle and tank brigades are the most well known. Théxe changes are all detailed in the
Soviet FILARM model.

Good examples of the rapidly changing TOEs in the Red Aromg July to December 1941,
are those issued for the tank and mechanised forma#iamesw reduced tank division TOE was
issued on 10th July 1941, only 19 days after Operation Barbarossaenced. On 15th July 1941
the mechanised corps HQs were disbanded and many mechavisiessl became rifle divisions
(in terms of actual equipment, many of the pre-war rmesled divisions were almost rifle divisions
anyway)®* On 23rd August 1941 the Red Army temporarily abandoned tire ¢k division
concept, and new TOEs were issued for much smallerasiéreéo control tank brigades.
Progressively smaller tank brigade TOEs were autlibosel 3th September 1941 and again on 9th
December 194%.

Red Army rifle units changed in a similar fashion: néle division TOEs were issued on
29th July 1941, reducing personnel from 14 483 to 10 790 and reducingtiyaweapons by
almost 50%. Another new rifle division TOE was issuedbtmDecember 19441 .In addition new

14 Refer to Part IV 6. 1) b. — ‘The Soviet Armed Forfresn June-December 1941: the Soviet Fully Integrated baod
Air Resource Model - The Actual Strength of all Sokiahd Combat Units in a Deployed (D) State on 22nd Jung 194
- Review of the Overall Strengths of Selected Red Armigdland PVO forces on 22nd June 1941 - The Mechanised
Corps’, for a summary of the Red Army’s mechanised carpsmbstrengths in June 1941 compared to their TOEs.
Many mechanised corps were mere skeletons of much lenggenisations, and were still barely formed.

> Many mechanised divisions were redesignated addiifisions by adding a rifle regiment from reserves. Thisted
the three rifle regiments normally attributed to ardivision. In most ‘converted’ mechanised divisions,division’s
tank regiment and most of the motorisation either nexisted or had been wiped out by July 1941.

63, J. Zaloga, L .S. Ness, Red Army Handbook 1939-1945, Suttdistudp Stroud, UK, 1994, pp. 70-74. Also, C.
C. Sharp, ‘The Deadly Beginning’: Soviet Tank, Mechaniséatorised Divisions and Tank Brigades of 1940-1942,
Soviet Order of Battle WWII: Volume |, George F. Nafzig&/est Chester, OH, 1995, pp. 15, 51, 93.

173, J. Zaloga, L .S. Ness, Red Army Handbook 1939-1945, Suttdistudp, Stroud, UK, 1994, pp. 13-15.
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separate rifle brigades were formed according to a newddd&fl 15th October 1941. These units
were authorised only 4 356 men with only 24 45mm-76mm guns, andllyrno support
infrastructure®

The Soviet FILARM model includes all new TOEs for alemobilised combat units, and
all new TOE revisions within a particular unit type. Anywenits which have a ‘formation start
date’ on or after the “TOE issue date’ will be creatdth the latest TOE structure in the Operation
Barbarossa simulatiof.

A similar situation to the one above befell the SorietForce (VVS) in 1941. The Soviets
issued new reduced strength TOEs for their aviation regameugust 194% The air model
component of the Soviet FILARM model includes all the A@ESs for new aviation regiments
(and other air units types) created after 22nd June 1941.

The Combat Process

This is essentially the process of battle. The day ydalzical and operational decisions
made by the military command are represented by the ‘Cotbaess’, and to a lesser extent by
the ‘Attrition Process’ and ‘Disband Process’ (desatibelow). As such, the ‘Combat Process’ has
the greatest impact on an armed force’s overall fetieeeture, and the subsequent allocation of
resources. This is where the Barbarossa simulationnt@orders’ may choose to spend most of
their time and effort: possibly attempting to emulatswpass the historical performance of famous
Soviet or Axis commanders.

The resources lost as a result of battle are dependehé garticular land-air combat model
used, which in turn employs a whole range of sub-faclidrese include factors for Relative
Overall Combat Proficiency (ROCP), Supply Distributiofid#ncy (SDE), weapon technology,
fatigue effects, fortification and terrain effectsgameather conditions. Refer to Part VIl for details
of the particular land-air combat model used in the Qer8arbarossa simulation accompanying
this book?*

Key Terms and Concepts used in the Combat Process

At this point it is necessary digress and although wenwtlgo into excessive details here, it
is very important to distinguish between ‘Combat Losaes ‘Operational Attrition Losses’. The
reader should refer to Part | 5. — ‘Military Simulaitsp and the General Structure of the Integrated
Land and Air Resource Model - Military Simulation Copiseand Definitions’, for clarification and
definition of the concepts and terms used in the follgwdiscussion. The key terms used in the
‘Combat Process’ are indicated (below) using single guatdscapitals.

‘Combat Losses'include losses as a result of the ‘Combat Proeassinclude:

» ‘Tactical Losses; which are defined as all losses sustained as a disedt o enemy fire,
enemy ordnance, ‘Close Combat’ or ‘Tactical Surrender’

Also, C.C. Sharp, ‘Red Tide’: Soviet Rifle DivisioRsrmed From June to December 1941, Soviet Order ofeBattl
World War 1I: Volume IX, George F. Nafziger, West CteesOH, 1996, pp. 118-121.

183, J. Zaloga, L .S. Ness, Red Army Handbook 1939-1945, SutttisHudp, Stroud, UK, 1994, p. 37. Also, C. C.
Sharp, ‘Red Volunteers’: Soviet Militia Units, Rifle aB#i Brigades 1941-1945, Soviet Order of Battle WWII:
Volume Xl, George F. Nafziger, West Chester, OH, 199696¢07.

91t should be noted that when a combat unit is creatédaniarticular TOE, it does not change its structurénfer
duration of the campaign (i.e. up to the end of 1941). Toreren the Barbarossa simulation Replacements (R) are
issued to a combat unit according to the original TOH irsés formation.

2 C. Bergstrom, A. Mikhailov, Black Cross Red Star: War Over the Eastern Front Volume |, Pacifica Miljtar
History, Pacifica, California, 2000, Appendix I, p. 261.

% Refer to Part VII 2. — ‘Complete Computer SimulatiorOgferation Barbarossa: 22nd June to 31st December 1941 -
Operation Barbarossa: the Complete Military Simulation’
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» ‘Operational Losses’, which are defined as all losses sustained as a da®dt of
‘Operational Surrender’ and ‘Operational Combat’. Naadlcombat units that become
isolated from any form of supply, as a direct resuttarhbat, will experience progressively
higher levels of ‘Operational Combat’ losses. Thgpe Df losses are nolassified as
‘Operational Attrition Losses’ (see below), becatls®y occur as direct result of enemy
action, albeit delayed.

The reader should note that losses resulting fromdh&at process do not include
‘Operational Attrition Losses’: these are covered by the ‘Attrition Process’ disedsn the next
section.

In addiction,_all type®f resource losses are characterised as ‘Irrecoeei@ermanent), or
‘Recoverable’. In this context, irrecoverably lost melaiss for the duration of the campaign to the
military resources of that side, and not necessarignaeently lost to any post-war society.

‘Irrecoverable losses’include:

» Personnel that were killed, missing (killed or capturpdymanently unfit and 1/3 of all
wounded (those assumed to be badly wounded).

* Equipment that was totally destroyed, abandoned or surrendered.

‘Irrecoverable Losses’ are shown as resources extimdgiL ARM model along a red line in
diagram FILARM 1. This is symbolised by the red line cnogshe enclosed blue boundary.

‘Recoverable lossesinclude:
» Personnel that were ‘Lightly Wounded’ and ‘Wounded'.
* Equipment that was ‘Lightly Damaged’ and ‘Badly Damaged’

‘Recoverable Losses’ remain within the integrated resomamel. This is symbolised by the
resource allocation lines exiting the ‘Combat Procasd’ ‘Attrition Process’, and returning
resources to the ‘Campaign Reserves’ state. Aftewvesy, repair, etc, these resources may quickly
be returned to combat units as ‘Replacements (R)’ ontgriag entirely new combat units (MD
and MND combat units).

Outcomes of the Combat Process

The results of the ‘Combat Process’ are slightffedent for land and air combat units.

Land Combat Units
For land combat units the outcome of the ‘Combat Rieeill vary as follows:

I. The land combat unit sustains resource losses, ancewglive replacements if they are
available and depending on priority. This is the usual outcevith most losses occurring in
the combat elements (fighting elements) of the combiat

In this case ‘Irrecoverable Losses’ leave the FILARBdeI.

‘Recoverable Losses’ are retained by the un#rerreallocated (and physically sent back) to a
rear area. ‘Campaign Reserves’ represent all reasar

‘Lightly Wounded’ personnel and ‘Lightly Damaged’ equipmé@epaired by the combat unit)
are not transferred back to the FILARM model's ‘Campd&igserves’. These types of
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‘Recoverable Losses’ are manifested as a loss of resglin the combat unit (refer to the
land-air combat model used).

‘Wounded’ personnel and ‘Badly Damaged’ equipment is seitdmpaign Reserves’. This
represents equipment such as tanks being sent to thereaasr even factory for major repair,
and wounded going to rear area hospitals. This is showiagnasin FILARM 1 by some
resources returning directly to the ‘Campaign Resemlsst the ‘Combat Process’.
Ex-wounded and repaired equipment may be returned to theaftena suitable time delay.
These resources are not necessarily returned to tiggimad unit, because that unit may have
ceased to exist or already have received other replaceoecver its losses. In this case,
ex-wounded and repaired equipment becomes part of thel@xeridable resources (part of
the overall ‘Campaign Reserves’).

ii. The land combat unit is ‘Totally Destroyed’ and forpathctical purposes is wiped out. A
combat unit is usually ‘Totally Destroyed’ as a resfiiw encirclement battle (but not
always), sustaining tactical as well as massive operdtiosses: Losses are experienced in
the combat andupport elements of the unit: losses will be catastraptitee fighting
elements of the unit (such as its tanks and infantryyedlsas supporting infrastructures (such
as personnel and trucks in its supply and fuel columns).

In this case most of the unit’s resources are irrecblelast and exit the FILARM model.
The unit is removed from the Order of Battle (OOB). Tkaally small number of
recoverable losses is returned to the ‘Campaign Resammediately. This represents
personnel who may escape from a ‘pocket’ due to breakanfilnation through enemy
lines. It should be noted that surviving resources in thuatgitn are nearly always personnel
with very little equipment, as this is usually abandoinetthe retreat or pocket. A good
combat model will ensure most heavy equipment suchnés tnd artillery is lost in these
situations.

iii. The third outcome of the ‘Combat Process’ is thaldhd combat unit disintegrates as a
cohesive fighting force, usually as a result of heagsgds or being overrun by enemy forces.
In military terms this is called ‘Shattering’, and lessare again usually very heavy in the
combat_andgsupport elements of the unit.

Generally, ‘Shattering’ is difficult to model in ntdiry simulations because its results can be
extreme. For example, in 1941 several Soviet rifle ankl dévisions shattered early in the
campaign as they were overrun by German armoured andrintarits. These divisions were
still in relatively good supply and had not been cut affifrtheir rear areas. Despite this, these
units irrecoverably lost almost all their heavy equiph@td most of their personnel. In this
case (in the FILARM model) the unit is classified astdlly Destroyed’. The reader should
note here that ‘Being in Supply’ is an important cowditin determining the likelihood of a
unit ‘Shattering’ (refer to the land-air combat model).

During Operation Barbarossa some Soviet combat unitesbadtbut later managed to
reorganise and reappear in the Order of Battle (OOB)it albaally at a considerably reduced
strength. However this occurrence was almost alwaysnaganied by large numbers of
replacements which were available to effectively righilne unit. Shattered combat units were
often so badly damaged that it proved more economiaisband the unit, and use the

2 Refer to Part VII 2. — ‘Complete Computer SimulatiorOgferation Barbarossa: 22nd June to 31st December 1941 -
Operation Barbarossa: the Complete Military Simulatifar discussion on unit readiness loss due to combdady or
operational reasons.

% In WWII this was relatively uncommon on the Westeranf, especially for divisional sized combat units, (epias
were the surrender of Axis forces in North Africa, am@&Germany in 1945). However the total destruction of whole
divisions was not uncommon on the East Front from 184D45. Many Soviet corps, and even entire armies, were
‘Totally Destroyed’ during Operation Barbarossa in 1941.
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available resources as general replacements and adaradeg combat units. In some cases
this was also probably better for morale: who wantsetassigned to a combat unit that was
all but destroyed or with a poor overall record?

A good land-air combat model simulates the conditiarder which a combat unit might
shatter. Depending on the type of ‘Shattering’ and ovsitalhtion, a percentage of losses are
then classified as ‘Recoverable Lossé# the FILARM model, recoverable resources from
shattered units are returned via the ‘Disband and Shatteed2do the ‘Campaign Reserves’.
This simulates surviving resources from shattered units bdathgrawn to the rear area for
use as replacements or as cadre in newly mobilisethatoumits. The FILARM model, and
land-air combat model, also simulate the fact thaistirviving resources will contain a
greater proportion of heavy equipment (such as tanksréherg) than in the ‘Totally
Destroyed’ conditions described previously.

Air Combat Units
For air combat units the outcome of the ‘Combat Pdeed vary as follows:

I. The air combat unit sustains resource losses, and edlive replacements if they are
available and depending on priority. This is the most com@ombat Process’ outcome and
all other processes are identical to those for landoabmits.

il. The air combat unit is ‘Totally Destroyed’ and wiped.ddr air units this is relatively rare
because most air units are already well to the reaslamaldn’t be overrun quickly. They can
fly their serviceable aircraft out of an encircledsaamd usually have time to get many
unserviceable aircraft repaired, at least sufficientlgegbthem out. Also, most air units have
aircraft with spare airlift capacity (especially bombeits) enabling at least a portion of their
ground personnel to fly out of danger. However air units thtoegelocate by air lift only, will
loose most of their heavy ground support equipment. Thisually simulated by the
irrecoverable loss of these resources, and the aibeimyy unable to fly many combat
missions for some time.

Total loss of an air unit can occur as a result of@sef successful air strikes on the air
unit’s airfields, accompanied by a rapid encirclementédatéipping the air unit’s ground
forces. These conditions were met in the early stafif®peration Barbarossa for many Soviet
Military Air Force (Voyenno-Vozdushnye Sly or VVS) air combat units in the Western

Military Districts. The result was that many Sovigtadion regiments disappeared from the
VVS'’s Order of Battle (OOB) relatively quickly in 1941 this case all other processes are
identical to those for land combat units.

iii. The air combat unit disintegrates as a cohesive figlitirce. So called ‘Shattering’ of air
units is rare because of the nature of air warfarevé¥er it can occur if the air unit’s airfields
are quickly overrun, or exceptionally heavy and succes#fiigld air strikes are carried out
against it. It is more likely that a unit suffering suchwelosses, in the air and on the ground,
would be subsequently disbanded. In this case resourcesliatered air units that are
recoverable are returned via the ‘Disband and Shattee§soo the ‘Campaign Reserves’.
This represents surviving ground support resources and serviegakddt being withdrawn
to the rear area for use as replacements or in forn@ngair units.

% For example, the readiness state of a combat umisstibaerrun (and shatters) will be generally propawido the
amount of recoverable resources. Refer to Part \AlfQomplete Computer Simulation of Operation Barbaro2gad
June to 31st December 1941 - Operation Barbarossa: the Gemiitary Simulation’.
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The Attrition Process

The ‘Attrition Process’ is concerned with losseslircambat units, regardless of deployment,
due to ‘Operational Attrition’. Such losses are refercedd ‘Operational Attrition Losses’ or
simply ‘attrition losses’.

‘Operational Attrition Losses’ are defined as all Iesdee to training accidents, other
accidental loss and scrapping. In addition they aseldue to desertion, disease, sickness and
frostbite, which areinrelated to any ‘Tactical Level Combat’ Therefore losses resulting from the
‘Attrition Process’do not include any type of ‘Combat Lossedqrefer above). Note, ‘Operational
Attrition Losses’ are nothe same as ‘Operational Losses’. The latter oasiesdirect result of
enemy action and are a form of ‘Combat Losses'itadiften delayed:

Generally it is difficult to accurately simulaterdton losses in a military campaign. This is
because attrition losses are largely dependent orothmand decisions made during the campaign,
similarly to ‘Combat Losses’. However attrition lessare additionally influenced by longer term
factors such as, the duration and quality of the pre-cbtrdiaing programmes, the weather, the
state of supply and support organisations, the age of equipamehibng term strategic planning.

Outcomes of the Attrition Process

The results of the ‘Attrition Process’ are slightlifferent for land and air combat units.

Land Combat Units

Until the winter of 1941-42, attrition losses in the ldoites on the East Front (as opposed to
the air forces) were fairly insignificant compared tonbat losses, except in the area of motorised
transport. Both Axis and Soviet trucks and light transpeei® predominately civilian types, which
broke down frequently on the poor roads. Most of thesskérwere repairable, provided the overall
offensive or defensive situation allowed the support infuatires time to do thi8.Therefore the
large majority of vehicle breakdowns (‘Operational AtbrtiLosses’) were not irrecoverable and
only ‘Irrecoverable Losses’ actually exit the FILARM dw.

For these reasons ‘Operational Attrition Lossedamd combat units in the FILARM model
are simulated in three ways:

I. The recoverable attrition losses are retained faxirepthin the land combat unit and these
losses are simulated by a loss of combat readindse ohit. The readiness recovery (or
speed of repair) is affected by the operational profigidoca side, the Supply Distribution
Efficiency (SDE), and the overall state of supply ® thmbat unit at any given time. Thus
unserviceable motor vehicles are still listed as ontties strength, but are not immediately
usable.

il. If the particular land combat unit moves, a larger praogomf its equipment is lost due to
attrition. The attrition losses are affected by: distance moved, the frequency of movement,
the mobility of the unit (eg highly motorised or mostly $®drawn), the terrain, the
availability and condition of any roads, and the weatheralculated proportion (usually
small) of these lost resources become ‘Irrecoveratses’ and exit the FILARM model.
Recoverable attrition losses due to movement are dietulsy additional unit readiness loss
(as above). The more demands that are made on aufsrtombat unit without a recovery

* Refer to Part | 5. — ‘Military Simulations, and t&eneral Structure of the Integrated Land and Air ResoMiadel -
Military Simulation Concepts and Definitions’, for tidefinition of these terms and concepts.

% The reader should note that for many Red Army unitisén¥estern Military Districts in June-July 1941, breakdown
of any tank, truck or similarly motorised equipment was Ugtetial (eventually became an irrecoverable losk)s T
was because of the speed of the German encircling opes,atihich were moving eastwards faster than many Red
Army units could retreat (even if they had been imntetliardered to do so). This left no time for Red Armjyt tm
repair many of these vehicles, before they were omesrencircled.

Nigel Askey Page 16 11/08/2008
FILARM Structure



The Integrated Land and Air Resource Model Part| 2-10

period to consolidate, recover and reorganise, then dgiherhihe attrition losses. The skill of
any military commander is to judge how far to push a combiatefore it wears itself out:
push to far and the combat unit becomes very vulneral@egmy attack and risks
‘Shattering’ in combat. Needless to say, when theewiot 1941-42 arrived the proportion of
attrition losses that became ‘Irrecoverable Losses® dramatically.

iii. The attrition losses in combat units in a MND statelarilt into the equipment allocated to
these units from ‘Campaign Reserves’. This is necesssrguse in the FILARM model
MND units didn't see combat in 1941, and are not moved dheuiattlefield by that side’s
Barbarossa simulation ‘commander’ (player). Howeaxaxn though these units never went to
an active front in 1941, they still experienced ‘OperatldAttrition Losses’, albeit much
lower than D and MD combat units.

Air Combat Units

During Operation Barbarossa, and many other campaign$\itl \ircraft losses due to
‘Operational Attrition’ were not insignificant compared‘Combat Losses’. ‘Operational Attrition
Losses’ of aircraft, particularly training accidentsutésg in ‘Irrecoverable Losses’, were often
severe. It is a feature of air warfare that throwarge numbers of inexperienced pilots against
even small numbers of excellent pilots is generallgrg bad idea. It turns out that one of the
principal reasons for this (but not the only reasomas inadequately trained pilots, thrown
prematurely into a combat environment, experience veryrhighbers of non-combat losses. Land
and air warfare are quite different in this regard. Thisuos even if the aircraft have similar
technical capability, and is greatly exacerbated if tbeenmexperienced pilots also have inferior or
obsolescent combat aircréft.

One of the key differences between land and air waidatet rushed training programmes,
often accompanied by hastily produced aircraft, dramaticaibes the number of accidental losses
without any apparent increase in overall combat poweseriglly, if an aircraft breaks down in
flight due to rushed quality control or maintenance, ¢vss due to aircrew error, then it’s usually a
total write-off. Unfortunately the aircrew are alstenf lost and the aircraft support crews learn very
little. By comparison, if a tank breaks down for theeaeasons then it's usually repaired and is a
better vehicle, along with a more experienced tank emivtank support crew. It is relatively
difficult for a tank crew to write off a tank by accideTo illustrate this point, between 22nd June
and 31st December 1941 the Soviets lost over 26 000 aifdtdfthese, approximately 10 600
were ‘officially’ non-combat losse®.Thus over 40% of the total VVS aircraft losses in 194fiewe
non-combat losses! Of particular note is that ofgpparent 10 600 non-combat losses, 7 600 were
front line combat aircraft and not (more expendablefitrg aircraft®

" Refer to Part Ill 4 — ‘Relative Overall Combat fRriency (ROCP): the ROCP of Soviet and Axis Forcesfr1941-
1945 - Air Force ROCPs during Operation Barbarossa’, foemo this.

% C. Bergstrom, A. Mikhailov, Black Cross Red Star: War Over the Eastern Front Volume |, Pacifica Miljtar
History, Pacifica, California, 2000, p. 252. 21 200 airdeat in official figures plus 5 240 “unaccounted for deceeas
in VVS strength” between 22nd June and 31st July 1941. AlsptePart IV 8. 5) a. — ‘The Soviet Armed Forces
from June-December 1941: the Soviet Fully Integrated bawdAir Resource Model - The Soviet Air Forces in 1941-
Overall Soviet Combat Aircraft Usage, Production and &aphents (R): 22nd June to 31st December 1941- Review
of the VVS Aircraft Losses in 1941’, for further analysfshese figures.

# G.F. Krivosheev, et al, Soviet Casualties and Corhbsses in the Twentieth Century, ed. Colonel Ger@rial
Krivosheev, Greenhill Books, London, 1997, p. 254, table 95.

% |bid. There is strong evidence that Krivosheev's figarenon-combat losses is much too high. It seems ibghie

that 72% of non-combat losses were front line ait@adl only 28% were trainers or transports. Considerigg th
Krivosheev's figures also ignore the 5 240 “unaccounteddorease in VVS strength” between 22nd June and 31st
July 31st, and the discrepancy between Krivosheev figutetfarcombat losses (10 600 in 1941) and Luftwaffe claims
(around 20 400 by the end of 1941), it seems very likely a fawngér proportion of “non-combat losses” were actually
combat losses. Also refer note 49 (above).
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Accurately simulating the VVS'’s ‘Operational Attritidiosses’ in 1941 is tricky because the
Soviets could have reduced their losses by making diffeparatonal and strategic command
decisions. By reducing the number of inexperienced air abonits thrown into the front line, and
hence increasing the training time, the VVS would han®sl certainly reduced its ‘Operational
Attrition Losses'. It is unlikely a simple operatiordcision would have increased the factory
quality control and testing of new aircraft, but it wobllve given air units more time to iron out
problems with new aircraft in the field before commgtthem to combat.

The two practical ways available to simulate aitci@perational Attrition Losses’ are to only
issue combat aircraft that ‘survive training’ to fromieliair combat units, or build ‘Operational
Attrition’ into the operational proficiency and readine$sll air combat units. | believe the latter is
the superior model because it enables different operatienssions to influence the air-land
campaign, as opposed to the Soviets simply ‘loosing’ 7c6@@bat aircraft even if they never fly a
single combat mission. By adopting the second modelug air units also have the ability to
increase their operational proficiency over time, pravittee Soviet simulation ‘commander’ gives
them time to do this (which the Stavka and VVS high comthgenerally didn’t do in 1941).

For these reasons, ‘Operational Attrition Losseslirrcombat units in the FILARM model
are simulated in three ways:

I. The recoverable attrition losses are retained faairepthin the air combat unit, and these
losses are simulated by a loss of combat readindbe omhit. The readiness recovery (speed
of repair) is affected by the operational proficiencydaide, the Supply Distribution
Efficiency (SDE), and the overall state of supply ® thmbat unit at any given point in time.
Thus unserviceable aircraft are still listed as on thesustitength, but are not immediately
usable.

il. The irrecoverable attrition losses are simulated byutravailability of the air combat unit to
carry out combat missions. This is controlled by theratmnal proficiency values for a side,
and represents time spent in training and loss of compabiti#y as a direct result of
irrecoverable attrition losses. A low proficiency amit may become unavailable for
operations even in a rear area were it wasn’t involeetirect combat. The lower the
operational proficiency the more likely the unit will bem® unavailable for combat even after
relatively few combat missions. The opposite effexuns for high proficiency, highly trained
units.

iii. The attrition losses in air combat units in a MNDtest@re built into the equipment allocated to
these units from ‘Campaign Reserves'.

The Disband and Shatter process

The ‘Disband and Shatter Process’ is grouped together be&dnatering’ and disbandment
of combat units is similar. The difference betweenttheis essentially the proportion of
recoverable resources that occur. In the shatter ttessaumber of recoverable resources varies
widely, while in the disband case the vast majorityesburces are usually recoverable.

Combat Unit Shattering

A shattered unit onlharises as a direct result (outcome) of the ‘Corflvatess’.

In this case the unit is shattered regardless of any higimemand decisions, and the severity
of shattering is calculated by the combat model and cooavalitions at the time (refer to the
‘Combat Process’ above and the combat model used iBahsarossa simulatiof)In the worst
cases of combat unit shattering relatively few resoustlebe recovered, but in the best cases the

31 Refer to Part VII 2. - ‘Complete Computer Simulat@frOperation Barbarossa: 22nd June TO 31st December 1941 -
Operation Barbarossa: the Complete Military Simulation’

Nigel Askey Page 18 11/08/2008
FILARM Structure



The Integrated Land and Air Resource Model Part| 2-10

majority will survive to be reused. The combat unit’s reasbnsupply state and Relative Overall
Combat Proficiency (ROCP) when it shatters, aréaatiors used in determining the proportion of
the unit’s resources that become ‘Recoverable LosaksRecoverable Losses’ from shattered
units are reallocated to the ‘Campaign Reserves’, whilbracoverable Losses’ exit the FILARM
model from the ‘Combat Process’.

A shattered unit’'s ‘Recoverable Losses’ are representéidgram FILARM 1 by
recoverable resources entering the ‘Disband and Sikatieess’ from the ‘Combat Process’, and
then being reallocated to ‘Campaign Reserves'.

Combat Unit Disbandment

Disbandment of combat units ordgcurs as a result of a higher command decisions, aad th
the ‘Disband Process’ is more complex and appliesveral situations.

Combat units that go through the ‘Disband Process’ deggased as follows:

I. The combat unit is in such poor condition as a resudbofbat that a command decision is
made to disband it, and use the surviving resources as replasemdrior newly mobilising
units.

This is represented in diagram FILARM 1 by resources beialipcated from a D or MD
combat unit, via the *Attrition Process’ and the ‘Disbdamd Shatter Process’, and into
‘Campaign Reserves’. Note, the resources in this gaseatreallocated via the ‘Combat
Process’ because the unit survived the combat as aweliesie and was disbanded by a
command decision. The combat unit could have been witindiaa rear area to rebuild by a
different command decision: in which case it would hareained a D or MD unit in the rear
area and received ‘Replacements (R)'.

il. The combat unit was historically never committed to cdamibii its original TOE, no longer
conformed to current requirements, and a command decisiomages to wholly or partially
disband the unit and utilise its resources.

In this case of unit disbandment, the unit may initiallyin a D, MD, or MND state and may
not conform to current requirements for any numbeeasons. These may include: being
organised using a TOE structure that is no longer supporteshble, the unit may not be able
to get sufficient recruits from its local recruitmeneato achieve an adequate strength, or the
unit is serving no useful purpose in a secondary theatre englasier to disband it rather than
move the entire unit. It is considered that some iattribf resources would occur in all these
cases. This is represented in diagram FILARM 1 by ressloeilg reallocated from a D, MD
or MND combat unit, via the *Attrition Process’ and tibasband and Shatter Process’, into
‘Campaign Reserves'.

A historical example is the Soviet 6th Tank Division (siasd as a Deployed (D) unit) in the
Transcaucasus Military District on 22nd June 1941. It wdsadbed in September 1941,
having never seen combat and never having left its formatea, even though it had 375
tanks and tankettes on strengtilost of the resulting resources were reallocated as
replacements for other tank units, while some wenttimaew 6th Tank Brigade, (a new
Mobilised and Deployed (MD) unit). Thus all the 6th Tank Douiss resources were
reallocated via the *‘Attrition Process’ and the ‘Disdaand Shatter Process’, and into the
‘Campaign Reserves'.

In some cases only a portion of the combat unit wdmdeed. For example, the Soviet 58th
Tank Division was partially disbanded in late July 1941 enRhr Eastern Front when it was

% C. C. Sharp, ‘The Deadly Beginning’: Soviet Tank, Mecbedtj Motorised Divisions and Tank Brigades of 1940-
1942, Soviet Order of Battle WWII: Volume |, George F.2\gér, West Chester, OH, 1995, pp. 21 and 71.
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reorganised from the pre-war TOfhf{at) to the smaller July 1941 TOE. In this case
approximately 180 tanks and tankettes were released forcathdyat units:

iii. The combat unit was historically committed to combat. Sylesetly, the unit was disbanded
with the specific plan of reallocating &l its resources and part of its initial TOE structore
form a (so called) new combat unit.

In this case the combat unit is officially disbanded Imaming it as a ‘new’ unit, and usually
(but not always) adding additional resources from reseiMee disbanding unit may initially
be an existing unit from 22nd June 1941 (a Deployed (D) unmit) naay be a newly
mobilised unit. Note however that after undergoing the ‘@isband Shatter Process’ a unit
can only ever be reclassified as a MD or MND unit:arece an existing Deployed (D) unit is
disbanded, any new unit created from its resources is coegidenewly mobilised unit. It is
considered that some small attrition of resources woeddr in all these cases.

This procedure is almost entirely (and extensively) etliby the Soviet FILARM model,
where it is discussed in detilThis is because the massive Soviet mobilisation programme
1941 called for a large number of existing divisions to bemexsand reformed as ‘new’
divisions. The complete sequence of processes and reseatlocation is represented in
diagram FILARM 1 as follows. Resources are realloc&tma units in a D, MD or MND

state, via the ‘Attrition Process’ and the ‘Disband &Mmatter Process’ to the ‘Campaign
Reserves’ state. Then the resources are reallocadetthe ‘Check the TOE Authorisation of a
MD or MND Unit Process’, to the newly mobilised (renahie reality) combat unit.

For example, consider the case of the Soviet 131st MesgwhDivision in the Kiev Special
Military District on 22nd June 1941. After a short periodambat, it was redesignated the
131st Rifle Division on 3rd July 1941. The only truly new commbme the ‘new’ 131st Rifle
Division was the 743rd Rifle Regiment, which was added fresarves: Soviet mechanised
divisions normally had two motorised regiments, a tagkment and an artillery regiment.
New rifle divisions in July 1941 had three infantry regitseand an artillery regiment. Thus
by replacing the tank regiment with a rifle regimemigl a reduction in motorisation, a ‘new’
rifle division was formed. As the 131st Mechanised Din&dank regiment had virtually
ceased to exist by July 1941 (due to combat losses), and/iierdstarted the war with only
595 trucks and 69 tractors, this conversion was pretty eaky and was largely a paper
exercise.

In this example the 131st Mechanised Division startsRepdoyed (D) unit which
experienced considerable ‘Irrecoverable Losses’ viaGbenbat Process’. However the unit
did not shatter in combat, was never ‘Totally Destddyand remained a relatively strong and
cohesive combat unit. On 3rd July a command decision causehit to be effectively
disbanded with the plan to utilise all its resource®tmfthe so called new 131st Rifle
Division. Thus all the 131st Mechanised Division’s resouvee® reallocated via the
‘Attrition Process’, the ‘Disband and Shatter Proced® ‘Campaign Reserves’, the ‘Check
the TOE Authorisation of a MD or MND Unit Process’danto the ‘new’ 131st Rifle

Division. Note that these resources were reallocated ant not necessarily physically
moved, in order to become part of the ‘new’ divisiom8taneously the new 743rd Rifle

% The 58th Tank Division was subsequently committed to comklibe West in October 1941, but not with its original
TOE from 22nd June 1941. C. C. Sharp, ‘The Deadly BeginnBuyiet Tank, Mechanised, Motorised Divisions and
Tank Brigades of 1940-1942, Soviet Order of Battle WWII: Volup@eorge F. Nafziger, West Chester, OH, 1995, p.
45.

% Refer to Part IV 7. - ‘The Soviet Armed Forces frdume-December 1941: the Soviet Fully Integrated Landhand
Resource Model - Soviet Mobilisation After 22nd Juné1t9he Actual Strength of all Soviet Land Combat &nit
Mobilised from 22nd June to 31st December 1941’.

% C.C. Sharp, ‘Red Tide": Soviet Rifle Divisions Fornféwm June to December 1941, Soviet Order of Battle WWII:
Volume IX, George F. Nafziger, West Chester, OH, 19980p.
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Regiment, formed from ‘Mobilised Personnel’ entering FieARM model and going into
‘Campaign Reserves’, was allocated to the ‘new’ divisitrerefore apart from some
Replacements (R), the only genuinely new resourcésvigr@ used in forming the ‘new’
131st Rifle Division were those in a single new ritégiment.

In many Operation Barbarossa simulations (and accofitite campaign) the 131st Rifle
Division appears as a completely new rifle divisiowigtually full strength. Even worse, the
131st Mechanised Division continues in the line! This &gyificant error is often repeated
for many ‘new’ Red Army divisions mobilised from Junelecember 1941.

One of the great benefits of the FILARM model is thanables military simulation
designers to avoid unrealistic and ahistorical restitseotype described above. This is critical if
the military simulation is striving to achieve historieaturacy, and produce a realistic analysis of
probable alternative historical outcomes. The threeadsiment scenarios described above, and the
overall structure of the FILARM model, are all geareddals this objective. Equally important for
historical accuracy is that the ‘Shatter and Disbamdté¢ss’, and its implementation in the
FILARM model, allows the simulation ‘commander’ (péa) to have the same operational freedom
of action as the historical protagoni¥ts.

% Refer to Part | 2 2) g. - ‘Military Simulations, aretGeneral Structure of the Integrated land and ASoRee

Model — The Integrated Land and Air Resource Model - Thjec@ves of the Integrated Land and Air Resource Model
- Operational Freedom of Action (within the Simulatiofigr additional perspectives on this topic. Also retePart IV

7 - ‘The Soviet Armed Forces from June-December 194 1Sdweet Fully Integrated Land and Air Resource Model -
Soviet Mobilisation After 22nd June 1941: The Actual Strierajtall Soviet Land Combat Units Mobilised from 22nd
June to 31st December 1941’.

Nigel Askey Page 21 11/08/2008
FILARM Structure



