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Mobility Model Intro

* Provides intuitive, quick closure estimates for
roughly defined scenarios

« Use when higher fidelity models are impractical
— Lack of data
— Lack of time

e Evolution of USTRANSCOM “PinCushion”
spreadsheet tool
— Adds Scenario data management
— More user-friendly
— Sealift modeled at the VVoyage level



Mobility Model Intro

e AIir & Sea Force Closure Estimator

— Requirements (Combat Units, CS/CSS, Sustainment)
— Assets (Aircraft, Ships)

— Transportation Network (Origin-En Route-Destination
Links) o E—————

Fle Case Reference Reports Window Help
E|&| i) | S| 4| Ll

Summary

Cargo Closure Estimate

Case Name: Test Case  Destination: NEA
. g g re g a e eve O O Capabilty (Al and Sea) v Requiremerts

550,000
500,000
450,000

400,000 Cargo Closure in 64 days.
rO S S O n S aX LRI air Only Closure is > 150 days.

Sea Only Closure in 145 days.
300,000 Sea LOC established on day 19,
250,000

e _ pilie_|
— MOG & Berths o =

0 Asset Usage

Aggregated by Region ==

Sealit Cargo Reguirement & Both

MOG is reducing Air Fleet Cargo Throughput by a5 much as 25.3% on some days.
. RAF Cargo is 34,7% of the Tokal Airlift contribution. Consider reducing CRAF participation ko reduce MOG Constraints.

= - = - @ SPOD Berthing Capacty of 29 is sufficient for a Max Dally Berthing requirement of 15,
eS I n a I O n I S i ‘ I n g e (D) Y154 Routes sre delivering 64.6% of the Totsl Sustainment Carqo Reauirement.

Requirement Surmary | MOG Constraints | Berth Constrainits |

APOD/SPOD Region |&

140,700
63,315
296,915

Total Transportation Requirement STONS

Errars



Mobility Model Architecture

Unit Movements Planning
Factors Closure
Movement > MerI . = | Voyages
Rgmts Engine 9
- ® | Berth
3 ransportation T O | Utilization
S| conoos f Network ! c
D pS Reference = AT
S Air Apportionment Data Movements
Trans Asset. | NOG
Assets Characteristics

VISA Routes Utilization
Unit
\ @ Characteristics

Route &
Sea Fleet Location Data




Reference Data



Reference Data: Transportation Network

-+ Available Regions
—Regions

Region Berths

= Routes

Air Distance | g5 Distance I Enroute MOG I Canals |

DESTINATIONS

EURCPE'W  NEA S
3,960 6,475 6,774
4,446 6,072 7,265
: 5,130 5,305 7,949
ORIGINS 607 9,215 2,502
CIPE W 9,534 2,814
MEA 9,215 0,534 ||| 7,048
: 2,502 2,819 7,04 |

Defaults l DK | CyCancel |




Reference Data: Combat Units

.+ Combat Units ._]:_ IE|
[Imit Id STons Pa Support Ratio
14,500 290,000
Hyy Bide 35,000 700,000
MEE 45,667 913,340
Fighter Sqdn 5,000 100,000
&00 12,000

137,000 2,740,000
100,000 2,000,000
17,000 340,000
7,000 158,000

Defaults v DK | jCancel l




Reference Data; Assets

<+ Aircraft

Ground Time

Aircraft Type  CRAF | Sustaing : STON ¥ : APCE SPOD Enrouts

m]{mlfcafcolimfim]{m

CRAF CARGO
CRAF PAX
B,

Defaults v DK JCancel ‘

- Ship

Ship 1d Ship Type  Ship C ':"J'Z'TTi:I'_;":'""r”r ; b S : et Guantity At L
Callaghan RORO Callaghan 21.0 2 0 153,825 0 10,332 RRF 1 5 CONUS W 1 a3
Caps D RORO Cape D 16.0 2 0 167,339 0 15,692 RRF 5 5 CONUSE 1 a9
Cape Edmort  RORO Cape E 16.0 2 0 161,372 0 16,016 RRF 1 5 CONUSE 1 a9
Cape F BARGE  LASH 19.0 7 0 0 40,306 31,016 RRF 2 10 ! 59
Cape Fear BARGE  LASH 19.0 7 0 0 40,306 19,658 RRF 1 10 CONUS W 1 a9
CapeFlorids  BARGE  LASH 19.0 7 0 0 40,306 19,658 RRF 1 5 1 aa
Cape G EREAKELLK Cape G 19.0 3 0 0 27,583 15,740 RRF 2 5 CONUS W 1 a9
Cape H RORO Cape H 17.0 2 0 214,35 0 28,988 RRF 3 5 COMNUS W 1 ag
Cape 1 RORD Capel 19.0 2 0 149,089 0 14,560 RRF 4 5 CONUIS W 1 59
Cape EREAKELLK Cape J 18.0 3 0 0 18,310 9,740 RRF 2 20 CONUS E 1 a9
Cape John EREAKELLK Cape J 18.0 3 0 0 18,310 9,740 RRF { 20 1 59
Cape K RORO Cape K 17.0 2 0 146,89 0 24,191 RRF 2 5 1 a9
Capel RORO Capel 16.0 2 0 75,644 0 15,144 RRF 2 10 CONUSE 1 =

Defaults « OK J ) Cancel I




Model Setup



Step 1: Define Transportation Network

-+ Transportation Network

Destination Region

Crrigin Fegion Mg ierths E 2 Sustainment S

Total 100 100

From Region To Region air Diskance  Sea Distance Enrouke Mg Canals
CONUSE MEA
MEA CONUIS E
CONUS G MEA
MEA CORUS G
COMIS W MEA
MEA COMS W

I A




Step 2: Define Movement Requirements

Becbimation: ]P-.IE.C'. _:! Sustainment Ratio For (Combat & C5)C55): e
_3/i755 Cargo Density (SgFLSTon): 5
Sustainment Cargo Density (SgFtfSTon): 30
Combat Unit Data # Combat Units By Origin Requirement Summary
17,000 2,00 0,00 0.00 1.00 0.00 1.00 17,000 34,000
&00 .00 0,00 0.00 0,00 0.00 0,00 ] 0
5,000 2.00 3.00 0.00 3.00 0.00 &.00 30,000 &0,000
35,000 .00 .00 1.00 0.00 .00 F.00 245,000 490,000
14,500 2.00 0.00 0.00 0.0a 0.00 0.0a ] 0
7,900 .00 1.00 0.00 2,00 0.00 300 23,700 47,400
45,667 2.00 The proportion of th tainment 0.00 0.00 0 0
137,000 2,00 originating from this r. (Percent) 0,00 0,00 1] n
100,000 2.00 0.00 0.0a 1] 0
Precision: 0
Totals 315,700 &31,400
0% 0% 20%: 20%: 100%;
S0% 0% 0% 0% 100%:
Total Transportation Requirement STONS
127,900 35,000 47,800 ] 210,700
315,700 0 126,280 0 441,980 P Mo Move
142,065 0 142,065 ] 284,130 23.91%
585,665 35,000 3le, 145 ] 936,510
62.52% 274 % 33.75% 0%




Step 3: Define Assets

-+ Transportation Assets |ZJ'__|Z]
—Air Fleet

UTE Rake Payload ok iaround Time MG

Aircraft Type Quantity  CRAF

Sustaimed | Surge STON P Spee APOE ApoD Enroute Equis PM Fleet

o0 om0 550 0 4| a0 a0 a0 I
000 1000 00 20 4% 200 200 150 lon 35

CRAFCARGO | 60 ¥
PAY . 20/

I
i ]
O] sn
[
|
15] O |

1250 15.00 32.6| ol

Initial Region  Trawel Time To
Lacation Initjal SPOE

COMUS E

CONUS G

COMUS E

COMUS E

COMUS E

COMUS E

COMUS E

CONUS G

CONUS G

CONUS G

MEA

CONUS G

COMUS E

COMIS F

Quantity  Activation Day Clear

Append

i

Cape Orlando RRF
Cape K RRF
Cape Edmont RRF
2 )] BRERF

EA o B e B3 LA P e e e e
N T R R T (T, R T, [ - A R O N Y
R T = T e T o T T e e e I i
1=}
1=}

¥ISA Routes




Step 3: Define Assets (con’t)

-+ Transportation Assets
—Air Fleet

LITE Rate Payload around Time

STOM

Aircraft Type Quantity | CRAF  Sustained P APOE apoD Enroute

Surge

CRAF PAY
KCo10

—Gea Fleet

Ship 1d Flest Quantity  Activation Day I”'['j':r'l“”r'lr' T'I:“r'l“jllT'rF”l'“lET 9 il
FSS(E) 4 CONUSE 1 Append I
FSS(G) 4 CONUS G 1 99

Shughart 4 CONUSE 1 99

Yano 4 CONUSE 1 99

Gilliland 4 CONUSE 1 99

Gordon 4 COMNUS E 1

LMSR{E)
LMSR{G)
Cape T
Cape ¥ RRF
Cape Orlando RRF
Cape K RRF
Cape Edmont RRF

ane BRERF

<+ YISA Routes

Capa
Origin Stark Day Route 1

o T T L B K R L R I K R L T S

¥ISA Routes




Results



Results: Closure Estimate

£

<< Summary

Cargo Pax Strat Lift Apportionment
Cargn Closure Estimate BN 5cenaria Airlift
Caze Mame: Test Caze  Destination: NEA
Capahility (&ir and Sea) vs. Requirements

900,000

800,000

SR Cargo Closure in 73 daws.

00,000 Air Only Closure in 0 days,
[17] Sea Only Closure in 78 davys,
=
= 500,000
7]

400,000

Airlift

300,000

200 000 Sealift

100,000

0 —Asset Usage
0 = 10 15 20 25 30 35 40 45 =0 25 B0 ES 70 75 a0 .
o " Air Only
ayE
" Sea Only

Sealift H Aiit = Caryo Reguirement * Both

i‘ MG is reducing Air Fleet Cargo Throughput by as much as 57.6% on some davs.
@ CRAF Cargois 34.4% of the Total Airlift contribution. Consider reducing CRAF participation to reduce MOG Constraints.
. SPOD Berthing Capacity of 29 is sufficient For a Max Daily Berthing requirement of 12, The SPOE Berthing Capacity of at least one Redqion was exceeded.

C} YISA Routes are delivering 15.7% of the Tokal Sustainment Cargo Regquirement.

Reguirement Summary | MoE Conskraints | Berth Constraints ]

Total Transportation Requirement STONS

CONUS W NEA

5 G

127,900 35,000 47,800 0 210,700

315,700 1] 126,280 1} 441,980

ainment 142,065 1] 142,065 0 284,130
Total Rarmt 585,665 35,000 316,145 0 936,310




Results: Closure Estimate (Air Only)

<+ Summary

Cargo Pax ] Strat Lift Apportionment
Cargo Closure Estimate BN : i ArliFe
Caze Mame: Test Case  Destination: NEA
Capability (&ir Only) vs. Reqguirements
900,000
500,000
SRR Cargo Closure is 3= 80 davs.
EO0,000
03]
5 s00,000
&
400,000
Airlift
300,000
200,000 Sealift

100,000 _
0 —Asset Usage

0 3 10 13 20 23 30 33 40 43 a0 33 G0 65 70 3 g0

& oa
e + Air Only

" Sea Only
Sealift B At = (Cargo Requirement ™ Both

i MOG is reducing Air Fleet Cargo Throughput by a5 much as 48, 1% on some days.
@ CRAF Cargois 34.8% of the Tokal Airlift contribution. Consider reducing CRAF participation to reduce MOG Constraints.
{0 SPOD Eerthing Capacity of 29 is sufficient for a Max Daily Eerthing requirement of 0.,

(:} YISA Routes are delivering 0% of the Tokal Sustainment Cargo Reguirement.,

Requirement Summary | MOG Constrainks ] Eerth Constraints

Total Transportation Requirement STONS

515 COMUS W

—

127,900 35,000 47,800 0 210,700
315,700 1] 126,280 1] 441,930
142,085 0 142,085 0 284,130
585,665 35,000 316,145 0 936,510




Results: Closure Estimate (Sea Only)

EEX

* < Summary

Zargo Pax ] Strat Lift Apportionment
Cargo Closure Estimate ':"\ i ] SEenario AitliFt
Caze Mame: Test Caze  Destination: REA
Capahilty (Sea Only) v, Reguirements
Q00,000
&00,000
SARgn Cargo Closure in 78 davs,
E00,000
o]
Z 500,000
=
%]

400,000
Airlift

300,000

200 000 Sealift

100,000
0 —Asset Usage
] 5 10 15 20 25 30 35 40 45 a0 558 G0 ES 70 75 &0 .
o " Air Only
ays
* Sea Only

Sealift . At = argo Reguiremert " Both

(:3 Mo M5 Problems Identified at APOEs, En Routes, or APCDs,
) CRAF Cargn is 0% of the Total Airlift contribution,
. SPOD Berthing Capacity of 29 is sufficient for a Max Daily Berthing requirement of 12, The SPOE Berthing Capacity of &k least one Region was exceeded.

(:_) YIS Roukes are delivering 15.7% of the Total Sustainment Cargo Reguirement.

Requirement Summary | Mos Constrainks | Berth Constrainks

Total Transportation Requirement STONS

R MNEA

ISE i_CRUS 3 [

127,900 35,000 47,800 0 210,700

315,700 0 126,280 0 441,980

irmenk 142,065 1} 142,085 0 284,130

Total Rgrnt 585,665 35,000 316,145 0 936,810




Results: Voyages

Ship Id ! age I:_I:Ir'igitu __I:I:Irfn;in - (] ( 3 '_g:n L Su -Eliturnent =l n
Mumber val | Departure ; Load Load Time

Cape T #2 1 CONUS W 5 7 3,358 1,505 u] 0
22 Cape T #3 1 COMNUS W 5 7. 21 23 3,358 100%, 1,505 ] 0
23 Cape ¥ #1 1 COMNUS W 5 o 22 24 3,801 100% 1,704 u] 0
24 Cape v #2 1 CONUS W 5 7 2 24 3,801 100%: 1,704 ] 0
25 Cape Orlando #1 1 COMNUS W 19 2l 35 37 3,398 100% 1,469 ] 0
26 Cape K #1 1 COMUS W 5 7 20 22 4,186 100% 1,876 a o
27 Cape K #2 1 COMNUS W ] E 20 22 4,186 100% 1,876 ] 0
28 Cape Edmont #1 1 CONUSE & g 36 38 4,853 100%; 1,168 ] 0
29 Cape D #1 1 CONUSE & g 36 35 5,033 100%, 1,211 ] 0
30 Cape D #2 1 CONUSE & g 36 38 5,033 100%, 1,211 1] 0
31 Cape D #3 1 CONUSE i1 g 36 35 5,033 100% 1,211 ] 0
32 Cape D #4 1 CONUSE & g 36 38 5,033 100% 1,211 n] 0
33 Cape D #5 1 COMUSE =] a 36 38 5,033 100% 1,211 a ]
34 Cape I #1 1 COMNUS W i} g 19 21 4,249 100% 1,900 ] 0
35 Cape I #2 1 CONUS W & g 19 21 4,249 100% 1,900 ] 0
36 Cape [ #3 1 COMNUS W & g 19 z1 4,249 100%, 1,900 n] 0
37 Cape I #4 1 COMNUS W & g 19 21 4,249 100%, 1,900 ] 0
35 Cape R #1 1 CONUSE i) g 34 36 5,303 100%: 1,276 ] 0
39 Cape R #2 1 CONUSE & g 34 36 5,303 100% 1,276 n] 0
40 Cape R #3 1 COMUSE o] o] a4 36 5,303 100% 1,276 o ]
41 Callaghan #1 1 COMNUS W i} g 15 20 4,354 100% 1,961 ] 0
42 Cape H #1 1 CONUS W & g 21 23 6,110 100%; 2,732 1] 0
43 Cape H #2 1 COMNUS W 5] g 21 23 6,110 100%, 2,732 ] 0
44 Cape H #3 1 COMNUS W & g 21 23 6,110 100%, 2,732 ] 0
45 Cape W #1 1 CONUSE & g 358 40 §,901 100%: 2,142 ] 0
46 Cape W #2 1 CONUSE & g 38 40 5,901 100% 2,142 ] 0
47 Cape May #1 1 COMUSE =] 13 41 43 17,270 100% 4,156 a 1]
48 Cape Mohican #1 1 COMNUS W i) 14 28 35 17,270 100%, 7, 7aa 1 0
49 Cape G #1 1 CONUS W & 10 21 24 15,740 100%; 7,018 1 0
S50 Cape G #2 1 COMNUS W i1 10 21 24 15,740 100% 7,015 1 0
51 Cane Elorida #1 1 COMISF g5 12 A6 43 19. A58 10002 4 750 Il nl

{3 Print




Results: Berth Utilization

. Spalift Scenario

COMUS E COMUS G COMLIS W

Reqions: im vl Bierth Liiization gl ! sealift Planning Factors
(%) Sustainment on YISA 10
145 Square Skow (%) 75
16 -
14 MTon Skow (%) 75
STons Per MTon 1
12 -
i STons Per TEL 7
£ 10 -
i
g Assels Yoyages
E
4 -
2 2
0 10 20 30 40 50 B0 70 g0
Days
—— # of Berths at Location [v/| [l # of Berths Occupied (v [ # of Ships Waiting




Results: Air Movements & MOG Ute

T« Airlift Scenario

Critic MNotes
Aircraft Planning Factors
Airlift Productivity Fackor (9% 93
CRAF Warning (%) 10
MiOG Efficiency (%) a5
Surge Skart ]
Surge Duration (Days) 30
ZRAF Utilizes Enroute MOG [w]
Airlift Summary By Day
%e Airlift Acfk
CONUSE  COMUS G CONUS W Contribukion
APOE Rgmt Diskribution (%) 62,52 % 374 Y 33,75 % 0,00 %
hir Capacity D_i_stril:uutiu:un (%) 53.71 % 243 % 1@.86 s 0,00 %
= Dday 0 (Apportionment = 25%, Ops Tempo = SUSTAIMNED)
MO LiFt Capacity Reduckion (9460 0,00 % 0,00 % 0,00 % 0,00 % 0,00%
Conskraink ID NOME NONE NOME NONE
Total Actual Cargo Fleet it ] 111 ] (alate]
[# Tatal Actual Pax Flest a55 ] 190 0 1,145
=l Day 5 {(Apportionment = 25%, Ops Tempo = SURGE)
M3 LiFt Capacity Reduckion {260 0.00 %% 0,00 % 0.00 % 0,00 =% 0,00%
Conskraint ID MNOMNE NOME MNOMNE MNOME
[= Total Actual Cargo Fleet 625 ] 125 0 753
caas 190 u} 35 u] 228 30,29 e
kiZola 44 o 9 ] 53 6,95 %
CRAF PAX n] a n] o o 0,00 %
ca1vy 175 a 35 ] 213 25,29 Y
CRAF CARGD 20z a 40 n] 212 32,13 %
141 15 ] 3 ] 15 2.36 %
Tokal Actual Pax Fleet 1,066 ] 212 ] 1,277
=l Day 15 (Apportionment = 75%, Ops Tempo = SURGE)
MG LiFt Capacity Reduckion {96 50,28 % 0.00 %= 0.00 % 0.00 % 41,95%
Conskraint ID EMROUTE  MOME MNONE NOME i
i
7 |




Coming Soon ...

* Multiple Theaters

« Sealift Apportionment
e Multiple Destinations
o Cargo Stratification
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