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Abstract:  This collection of algorithms calculates the aircraft assets required to re-supply (supply classes I through IX) a unit or task force organization by airdrop.  These algorithms calculate the weight of supplies to be airdropped, the number of platforms and/or containers needed, and the number of missions required by type of aircraft.  The quantity of re-supply is dependent on the operational situation in the theater, i.e., a long- term airdrop requirement or emergency airdrop. 
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VARIABLES
Inputs:  The following inputs are required to implement these algorithms.  These inputs are normally obtained from the OPLAN or OPORD and are also based on the profile for the theater of operations. 

srci —  Type Unit

The standard requirement code (SRC) for a unique type of unit.

Example:  src1 = aaaaaFbbb (Tank Battalion).
TF — {src1, src2, ..., srcn}  —  Units in the Task Force
The unique name of a specific task force organization, where srci is the SRC of an individual unit in the task force.

Example:  TF Louie = {one src1 = aaaaaFbbb [Tank Battalion], two src2 =
cccccFbbb [Infantry Battalion], and one src3 = dddddFzzz [HHC Infantry Brigade}}

PD — Period of Airdrop Requirement

The period of time for which the supported unit/organization (srci, TF,) will require airdrop.  The period can be for a protracted (Prot) time or short duration/emergency (Emer).
THR — Theater of Operation

The theater in which the unit or task force organization requires re-supply by airdrop.

Example:  Thr = NEA  
%ADTHR(CLASS, PD) — The Percentage of Supply to be Airdropped

The percentage of a class of supply that a unit or task force organization needs airdropped in a specified theater based on the period (protracted or emergency).
Example:  %ADNEA(I-Subs, Prot) = 1.92%  

WEIGHTSPT(CLASS) — Weight of Supply Class Required by Supported Organization

The weight in pounds/tons of a class of supply required airdropped by a supported unit/organization (srci, TFi). 
Example: WEIGHTTF Louie (I-Subs) = 8,189 pounds/day or 4.095 tons/day.

TYPE — Type of Airdrop Container or Platform

The type of container or platform that would be used to airdrop supplies to a unit or task force organization.

Example: A-22 Bag (CONT), 8ft Type V Platform (8PL), or 12ft Type V Platform (12PL).

%AD(TYPE) — The Type of Air Delivery as a Percentage

The percentage of the supply weight that will be airdropped by platform (Type V) or container (A-22 Bag).

Example: %AD(8PL) = 18%

CAP(TYPE) — The Capacity of Type of Airdrop

The capacity, in pounds, of the platform or container used in the airdrop mission.

Example: CAP(8PL) = 4,600 lbs

A/C — Type Aircraft for Airdrop

The type of aircraft that will be used or available for an airdrop mission.

Example: A/C = C-130

CAPA/C (TYPE) — The Type Capacity of the Aircraft

The number of containers or platforms (TYPE) that can be carried by a specific aircraft. 

Example: CAPC-130 (8PL) = 4 - 8 ft platforms
Outputs:  This collection of algorithms calculates the quantities listed below.  

WTADSPT(CLASS,PD):  The weight of a specific class of supply that must be airdropped to a supported unit/organization (srci, TFi) based on the period - protracted (Prot) or emergency (Emer).

TOTWTADSPT(PD):  The total weight of all classes of supply that must be airdropped to a supported unit/organization (srci, TFi) based on the period - protracted (Prot) or emergency (Emer).

TOTADSPT(TYPE):  The number of containers or platforms (TYPE) required to deliver the total weight of  all classes of supply by airdrop to the supported unit/organization (srci, TFi).

REQA/C(TYPE, SPT):  The number of missions that will be required by a specific aircraft to airdrop the number of containers or platforms (TYPE) to the supported unit/organization (srci, TFi).

TOTREQA/C(SPT):  Total number missions that will be required by a specific aircraft to airdrop all containers and platforms to the supported unit/organization (srci, TFi).

ALGORITHMS  
The examples for these airdrop algorithms are based on the following scenario:

The theater is northeast Asia (NEA), the intensity is light, and the posture is attack.

Task Force Louie is composed of one tank battalion, two infantry battalions, and one HHC infantry brigade.  Two possible scenarios are included, one – TF Louie has a requirement for airdrop of a portion of the needed supplies over a protracted period, and two – TF Louie can not be re-supplied by ground transportation and all supplies must be airdropped on an emergency basis.

The sample input data for the examples below are provided in Tables 3.1.2-1, 3.1.2-2, 3.1.2-3, and 3.1.2-4.

Table 3.1.2-1  Input Data – Weight by Class of Supply

	CLASS
	WEIGHTTF Louie 

	I -Subs
	    8,189

	I-Water
	  54,598

	II
	    3,491

	IIIP
	       127

	IIIB
	144,837

	IV-Const
	    5,824

	IV-Barrier
	    9,919

	V-Weap
	  15,679

	V-Bulk
	       165

	VI
	    1,746

	VII 
	    4,860

	VIII
	    1,492

	IX
	   ?

	Mail
	    2,127

	Total
	253,051


NOTE:  All the above values were obtained from the supply algorithms documented in ASTARS.  There are no current factors for Class IX.

Table 3.1.2-2   Input Data – Airdrop Capacity of Air Craft

	A/C (Aircraft)
	CAPA/C (Air Drop Capacity)

	
	8PL (8 Ft PLAT)
	12PL (12 Ft PLAT)
	CONT (A-22 Bag)

	C-130
	4
	3
	8 – Single Row

16 – Double Row

	C-141
	9
	6
	20 – Single Row

40 – Double Row

	C-17
	6
	4
	15 – Single Row

30 – Double Row


NOTE: Per Airborne Dept, Fort Lee, VA and FM 10-500-3

Table 3.1.2-3   Input Data – Capacity and Percent by Type Airdrop

	TYPE
	Rigged  Weight1

In Pounds
	Weight of Rigging2

In Pounds
	CAP(TYPE)

In Pounds
	%AD(TYPE)

	CONT
	  1,700
	   175
	1,525
	18

	8PL
	  6,000
	1,400
	4,600
	37

	12PL
	11,000
	2,050
	8,950
	45


NOTE: 1.  Obtained from MARC MSD for Airdrop Operations, Oct 95

             2.  Obtained from Airborne Dept, Ft Lee, VA (CW5 Waldo)

Table 3.1.2-4  Input Data –  Percent to be Airdropped

	CLASS
	   %ADNEA(Prot)1
	  %ADNEA(Emer)2

	I-Subs
	1.92
	100

	I-Water
	0.00
	100

	II
	0.52
	100

	IIIP
	2.68
	100

	IIIB
	0.00
	100

	IV-Const
	1.22
	    0

	IV-Barrier
	1.22
	100

	V-Weap
	2.00
	100

	V-Bulk
	2.00
	100

	VI
	0.00
	    0

	VII
	0.54
	100

	VIII-Pop
	0.82
	100

	IX
	0.65
	100

	Mail
	0.00
	    0


NOTE:  1.  Obtained from FASTALS (2001)

               2.  Assumed – may vary based on requirements/mission

Weight by Class:  This algorithm computes the weight of each class of supply required to be airdropped to the supported unit/organization (srci, TFi). 
Algorithm 1
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For example 1, the weight of Class I (Subsistence) to be airdropped to TF Louie over a protracted period is 157.23 pounds, calculated as follows:

Example 1 of Algorithm 1
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For example 2, the weight of Class I (Subsistence) to be airdropped to TF Louie in an emergency is 8,189 pounds, calculated as follows:
Example 2 of Algorithm 1
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Table 3.1.1-5  Output Data –  Weight to be Airdropped
	CLASS
	WTADTF LOUIE(Prot)
	WTADTF LOUIE(Emer)

	I-Subs
	157.23
	    8,189

	I-Water
	   0.00
	  54,598

	II
	 18.15
	    3,491

	IIIP
	   3.40
	       127

	IIIB
	   0.00
	144,837

	IV –Const
	  71.05
	           0

	IV-Barrier
	121.01
	    9,919

	V-Weap
	313.58
	  15,679

	V-Bulk
	   3.30
	       165

	VI
	   0.00
	           0

	VII
	   9.43
	    4,860

	VIII
	 12.23
	    1,492

	IX
	                      -
	           -

	Mail
	   0.00
	           0

	Total
	709.38
	243,357


Weight of All Classes:  This algorithm computes the weight of all classes of supply required to be airdropped to the supported unit/organization (srci, TFi).

Algorithm 2
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For example 1, the total weight of all classes of supply to be airdropped to TF Louie over a protracted period is 709.38 pounds, calculated as follows:

Example 1 of Algorithm 2
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For example 2, the total weight of all classes of supply to be airdropped to TF Louie during an emergency period is 243,357 pounds, calculated as follows:

Example 2 of Algorithm 2
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Container/Platform Requirement:  This algorithm computes the number of containers/platforms required to be airdrop supplies to the supported unit/organization (srci, TFi). 
Algorithm 3
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For example, the number of containers and platforms required to airdrop all classes of supply to TF Louie during an emergency period is 29 containers, 20-8ft platforms, and 13-12ft platforms, calculated as follows:

Example of Algorithm 3
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Air Craft Missions Required:  This algorithm computes the number of aircraft missions per day required to airdrop the containers/platforms to the supported unit/organization (srci, TFi). 
Algorithm 4
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For example, the number of aircraft missions per day by C-130 required to airdrop all containers and platforms to TF Louie during an emergency period is calculated as follows:

Example of Algorithm 4


[image: image15.wmf](

)

(

)

(

)

containers

deliver 

 

 to

130

-

C

a 

for 

day 

per 

 

missions

 

2

or 

 

1.81

16

29

CONT

CONT

CONT

130

-

C

TFLouie

130

C

=

=

=

-

CAP

TOTAD

REQ



[image: image16.wmf](

)

(

)

(

)

platforms

 

8'

deliver 

 

 to

130

-

C

a 

for 

day 

per 

 

missions

  

5

4

20

8PL

8PL

8PL

130

-

C

TFLouie

130

C

=

=

=

-

CAP

TOTAD

REQ



[image: image17.wmf](

)

(

)

(

)

platforms

 

12'

deliver 

 

 to

130

-

C

a 

for 

day 

per 

 

missions

 

5

or 

 

33

.

4

3

13

12PL

12PL

12PL

130

-

C

TFLouie

130

C

=

=

=

-

CAP

TOTAD

REQ


Hardware/Software:  These are new algorithms and no known software has been developed

Assumptions/Limitations:  These algorithms are strictly definitions of the equations required to automate the airdrop planning process.  These algorithms can be used in combat or logistics models and simulations to determine airdrop requirements in order to re-supply a unit or task force organization

Discussion:  These algorithms describe the equations used in the calculation of airdrop requirements.  The equations are valid if the underlying re-supply requirements, aircraft capacities, rigged weights, and airdrop percentages are appropriate for the planned operations.
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Models Incorporating the Algorithms:  These are new algorithms  and have not been used in any known model or simulation.

Data:  Unless otherwise noted, all data/rates are available from the referenced Manuals, USA CASCOM (DCD-QM), and Airborne Department, Ft Lee, VA.

NOTE:  TOE (SRC) numbers have been coded due to web site security. Authorized users can obtain the actual TOE numbers by contacting LOGSTDS@lee.army.mil
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