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ABSTRACT:  Using  a  structured,  qualitative  evaluation  schema  complemented  by  expert  rating,  we  

evaluate  the  capabilities  and  utility  of  ships  in  the  United  States  Navy  and  United  States  Military  Sealift  

-‐‑

atory  framework  that  evaluates  three  diverse  disaster  cases,  we  scale  the  utility  of  each  vessel  using  

-‐‑

al  governing  bodies  and  leaders  of  naval  institutions  for  its  recommendations  on  the  type  of  ships  most  

-‐‑
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1.  Introduction  

In  the  last  decade,  incidences  of  major  disasters  have  increased  significantly.  In  2009,  there  were  

335  natural  disasters  reported  worldwide  that  killed  10,655  persons,  affected  more  than  119  

million  others,  and  caused  over  $41.3  billion  in  economic  damages  (Vos  et  al.,  2009).    Figure  1  

shows  the  overall  trend  of  disasters  and  damage  by  year.  While  the  trend  in  the  number  of  

disasters  reported  shows  an  increase,  it  is  not  clear  that  there  has  been  a  commensurate  response.  

  

  

Figure  1:  Natural  Disasters  Reported  1900–2011(EM-DAT,  2011)  
  

Whereas  matching  supply  to  demand  is  an  important  aspect  of  supply  chain  management,  

disasters  invariably  result  in  conditions  where  both  supply  and  demand  can  be  extremely  

uncertain  (Whybark,  2007)  and  matching  is  made  very  difficult.  

In  the  last  decade,  incidences  of  major  disasters  have  

-‐‑

et  al. -‐‑

sasters  and  damage  by  year.  While  the  trend  in  the  

number  of  disasters  reported  shows  an   increase,   it  

is  not  clear  that  there  has  been  a  commensurate  re-‐‑

sponse.

Whereas  matching  supply  to  demand  is  an   impor-‐‑

tant  aspect  of   supply  chain  management,  disasters  

invariably   result   in   conditions  where   both   supply  

-‐‑

do  something,  the  quality  or  state  of  being  capable  

or  an  ability  to  perform  actions.  We,  in  this  research,  

-‐‑

-‐‑

relief  operations  in  case  of  disaster.  We  believe  that  

match   supply   to   demand   for   humanitarian   opera-‐‑

tions  will  enrich  the  planning  process  for  such  relief  

-‐‑

et  al.

supply  chain.    In  this  study,  we  examine  the  unique  

which  maritime  military   assets   are   best   suited   for  

disaster  response.  

the  USN  decided  to  send  one  of   its  guided  missile  
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-‐‑

gledesh  coastline,  which  creates  a  relatively  shallow  

miles  from  the  shoreline,  which  was  out  of  the  visi-‐‑

with  a  helicopter,  could  not  produce  enough  water  

to   supply  victims  or  hospitals   ashore,   and  did  not  

have  extra  food  or  medical  supplies  to  provide  the  

disaster   victims.   In   short,   this   ship   was   unable   to  

provide  tangible  relief  to  the  devastated  area,  an  ex-‐‑

capability.  

-‐‑

Analysis,  U.  S.  forces  have  been  diverted  from  origi-‐‑

-‐‑

pose  if  the  vessels  sent  are  not  suitable  for  the  task  

at  hand.  Such  examples  illustrate  that  in  order  to  be-‐‑

-‐‑

stand  which  assets  may  contribute  the  greatest  ben-‐‑

our  motivation  for  this  research  since  the  prevailing  

assumption  that  the  closest  asset  is  the  best  asset  to  

deploy  will  not  necessarily  lead  to  a  suitable  or  ef-‐‑

-‐‑

though  the  USN  has  contributed  many  ships  to  past  

-‐‑

spond.    It  is  not  a  question  of  providing  the  relief  but  

what  capabilities  exist   to  perform  such  humanitar-‐‑

ian  operations  is  of  consequence  in  order  to  achieve  

-‐‑

all  major  assets  in  the  USN  and  MSC  inventory.

We  studied  the  past  responses  of  the  USN  not  only  

tsunami   are   but   three   among   many   contributions  

made  by  the  USN  to  natural  disasters  over  the  past  

decade.  With  a   large  number  of   the  world’s  popu-‐‑

lation  living  in  close  proximity  to  the  coastline,  the  

USN’s  ability  to  traverse  and  deploy  large  quantities  

of  relief  from  the  sea  is  a  valuable  capability  during  

a  disaster   relief   operation   and  helps   to   reduce   the  

gap  of  pain,  which  has  been  described  as   the   time  

between  the  demand  for  aid  and  the  time  in  which  

As   defense   budgets   for   some   nations,   to   include  

the  U.S.,   become   constrained,   it   is   increasingly   es-‐‑

sential   that   ships,  aircraft,   and   land-‐‑based  systems  

are  adaptable   for  many  uses,   to   include   those   that  

do  not  directly  involve  warfare.     Current  literature  

-‐‑

-‐‑

fort  we  could  not  identify  any  scholarly  articles  on  

-‐‑

disaster   relief.  We   believe,   this   is   a   new   but   criti-‐‑

therefore  our  analysis   is  of  value   to  decision  mak-‐‑

ers  who  must  determine  capital  equipment  acquisi-‐‑

tions  that  will  shape  naval  forces  that  must  deploy  

note   since   the  U.S.  Department   of  Defense  has   ar-‐‑

policy  and  achieve  defense  goals  through  operations  

links   the   strategic   considerations   of   determining  

what  types  of  missions  will  be  included  as  part  of  a  

-‐‑

cisions  to  the  operational  options  available  as  a  re-‐‑

sult   of   asset  purchases   that   took  place   in   the  past.  

decisions  with   respect   to  which  vessel   types   serve  

that  contribute  to  national  security.  

In  order  to  provide  appropriate  humanitarian  sup-‐‑
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the   operations   perspective,   there   have   been  many  

-‐‑

-‐‑

et  al. et  al. et  al.

In  many  disasters,  supply  does  not  necessarily  fol-‐‑

low   the   demand.   What   is   needed   and   precisely  

when   and   where   it   is   needed   may   be   unknown.  

of   disaster   responders  may   be   unknown   to   those  

-‐‑

sociated  with  both   the  demand   for  and  supply  of  

disaster  assistance  frequently  leads  to  a  mismatch  

-‐‑

-‐‑

disasters  to  understand  how  demand  was  met—not  

through  just  one  asset,  such  as  a  ship,  but  through  a  

portfolio  of  assets  that  constitute  the  force  structure  

of  the  USN.  We  also  wished  to  understand  the  timing  

analysis  of  the  USN  response  to  three  major  disaster  

-‐‑

rival  of  each  ship  and  build  an  illustration  of  the  cu-‐‑

mulative  supply  of  assistance  over  time.    
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the  force  structure  of  the  USN.  We  also  wished  to  understand  the  timing  of  demand  and  supply  

for  disaster  aid.  Through  our  analysis  of  the  USN  response  to  three  major  disaster  events,  we  

were  able  to  determine  the  “on-scene”  arrival  of  each  ship  and  build  an  illustration  of  the  

cumulative  supply  of  assistance  over  time.      

  

Figure  2a.  Flow  Chart  of  Demand  and  Supply:  USN  

Figure  2a  shows  that  every  disaster  has  certain  traits  that  generate  USN  and  MSC  mission  

requests  for  ships,  leading  to  a  requirement  for  certain  mission  capabilities  of  those  ships.    All  

ships  have  specific  characteristics  that  make  them  suitable  for  certain  types  of  requirements.  

Once  the  requirements  are  known,  then  these  demands—as  well  as  the  supply  of  ship  

characteristics  that  can  meet  those  demands—can  be  matched.  

Disasters  and  war  share  several  traits,  such  as  a  high  number  of  deaths  and  injuries,  

population  dispersion,  facility  destruction  and  loss  of  common  goods  (such  as  a  freshwater  

supply),  and  a  need  for  medical  facilities  and  personnel.    Both  the  U.S.  military  and  non-military  

organizations  bring  assets,  skills,  and  capabilities  to  a  humanitarian  crisis.  The  competencies  and  

capacities  of  each  are  far  from  homogeneous.  Identification  of  the  specific  competencies  and  

capabilities  that  are  core  to  the  types  of  organizations  will  clarify  who,  what,  and  when  relief  is  

brought  to  the  crisis.    In  this  study,  we  perform  the  analysis  for  one  such  organization.  Though  

Disasters  and  
Lessons  
Learned

Ship  
Characteristics

Mission  
Capability  

USN/MSC  Ships  
(HADR)  

Capabilities

USN/MSC  
Mission  

Requests  for  
HADR

Identification  
of  Common  

Disaster  Traits

Relief  
Requirements

that   generate   USN   and  MSC  mission   requests   for  

ships,   leading  to  a  requirement   for  certain  mission  

characteristics   that  make   them   suitable   for   certain  

types   of   requirements.   Once   the   requirements   are  

known,   then   these   demands—as   well   as   the   sup-‐‑

ply   of   ship   characteristics   that   can  meet   those   de-‐‑

mands—can  be  matched.

Disasters  and  war  share  several  traits,  such  as  a  high  

number   of   deaths   and   injuries,   population  disper-‐‑

sion,  facility  destruction  and  loss  of  common  goods  

-‐‑

-‐‑

petencies  and  capacities  of  each  are  far  from  homo-‐‑

and   capabilities   that   are   core   to   the   types  of   orga-‐‑

brought  to  the  crisis.    In  this  study,  we  perform  the  

-‐‑

describe  an  overall  process  similar  to  ours  of  evalu-‐‑

ating  the  capabilities  of  resources  of  the  correspond-‐‑

will  yield  what  the  capabilities  and  competencies  of  
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the  specific  methodology  is  domain-specific  in  details  we  describe  an  overall  process  similar  to  

ours  of  evaluating  the  capabilities  of  resources  of  the  corresponding  organization  in  Figure  2b.  

Such  process  analysis  will  yield  what  the  capabilities  and  competencies  of  that  organization  are  

and  whether  they  are  utilized  efficiently.    

  

Figure  2b.  Overall  Flow  Chart  of  Demand  and  Supply  

The  remainder  of  the  paper  is  structured  as  follows.    In  Section  2,  we  describe  the  

demand  for  resources  during  a  disaster  by  relating  a  set  of  common  disaster  traits  that  drive  relief  

requirements.  In  Section  3,  through  our  data  collection,  we  describe  the  capabilities  of  specific  

USN  vessels  and  the  mission  requests  that  each  is  able  to  fulfill.  In  Section  4,  we  observe  and  

identify  those  vessels  that  are  most  capable  of  fulfilling  specific  demands  and  requirements  

during  a  disaster.  The  fulfillment  process  has  two  dimensions:  (1)  the  supply  of  a  needed  

resource  for  the  demand  and  (2)  the  timing  of  the  fulfillment  of  that  demand.  In  Section  5,  we  

offer  our  analysis  about  how  demand  for  disaster  relief  may  best  be  met  by  specific  types  of  

USN  assets  based  upon  their  capabilities  and  limitations.  In  the  last  section,  we  conclude  the  

article  and  describe  possibilities  for  future  research.  

3.  The  Demand  

Disasters  and  
Lessons  Learned

Identification  of  
Common  

Disaster  Traits

Relief  
Requirements

Resources  of  the  
Organization

Mission  
Capability  

HADR  Capabilities  
of  the  Organization

-‐‑

lows.    In  Section  2,  we  describe  the  demand  for  re-‐‑

sources  during  a  disaster  by   relating  a   set  of   com-‐‑

mon  disaster  traits  that  drive  relief  requirements.  In  

-‐‑

we  observe  and  identify  those  vessels  that  are  most  

-‐‑

about  how  demand   for  disaster   relief  may  best   be  

capabilities   and   limitations.   In   the   last   section,  we  

conclude  the  article  and  describe  possibilities  for  fu-‐‑

ture  research.

scope  of  the  following  disasters:  the  2004  tsunami  in  

-‐‑

-‐‑

jor  disasters  that  occurred  within  the  last  decade—

therefore,  data  were  readily  available.  

-‐‑

-‐‑

mand  signals   for   search  and  rescue,   transfer  of  af-‐‑

fected  members   of   the  population,   triage   facilities,  

developed  a  list  of  common  disaster  traits.    

countries.      Indonesia  experienced  most  of   the  dam-‐‑

age,  resulting  in  broad  destruction  of  many  elements  

island  of  Sumatra  was  completely  destroyed,  making  

many  damaged  areas  inaccessible  to  land-‐‑based  aid  

along  with  much  of  the  transportation  and  communi-‐‑

tsunami  lost  all  electric  power  production  capability.    

Debris  along  the  coast  of  Indonesia  as  a  result  of  the  

tsunami  presented  navigation  challenges  to  ships  be-‐‑

cause  of  uncertainty  in  the  location  of  the  coastline.
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Table  1

(VanRooyen  and  Leaning,  2005;;  CRS,  2005;;  Louisiana  Department  of  Health  and  Hospitals,  2006;;  NOAA  Public  Affairs,  
2007;;  Plyer,  2010;;  Wooldridge,  2010)
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Table  1.    Effects  of  the  Indian  Ocean  Tsunami,  Hurricane  Katrina,  and  the  Haiti  
Earthquake  

(VanRooyen  and  Leaning,  2005;;  CRS,  2005;;  Louisiana  Department  of  Health  and  Hospitals,  
2006;;  NOAA  Public  Affairs,  2007;;  Plyer,  2010;;  Wooldridge,  2010)  

  

Hurricane  Katrina  struck  Louisiana’s  coastline  on  August  29,  2005.    Hurricane  Katrina  is  

recognized  as  the  most  costly  hurricane  ever  to  strike  the  United  States,  with  an  estimated  $135  

billion  in  damage  to  the  gulf  coast  states  (Plyer,  2010).  As  a  result  of  Hurricane  Katrina,  more  

than  three  million  people  were  left  without  power  and  thousands  without  freshwater  as  a  result  of  

broken  water  mains.  More  than  80%  of  New  Orleans  was  underwater  on  August  31,  2005,  to  

include  the  area’s  international  airport.  Highways  throughout  the  Gulf  of  Mexico  region  were  

closed  due  to  flooding,  and  there  was  considerable  damage  to  the  oil  and  fishing  industries  as  a  

result  of  lost  boats  and  rigs  blown  from  their  fixed  locations.  

The  earthquake  that  impacted  Haiti  on  January  12,  2010,  was  7.0  in  magnitude  and  lasted  

35  seconds.  The  earthquake  caused  significant  damage  to  Haiti’s  infrastructure  and  resulted  in  

many  deaths  and  serious  injuries  (Aymat,  2010).  The  Haiti  earthquake  destroyed  all  five  medical  

facilities  around  Port-au-Prince  as  well  as  portions  of  the  international  airport.  Most  of  the  Port-

Disaster 2004  Indian  Ocean  Tsunami                           2005  Hurricane  Katrina                             2010  Haiti  Earthquake                            
Affected  Area
Location Coastal   Coastal   Coastal  
Scope   Dispersed  in  many  countries Localized  in  one  country Localized  in  one  country

Infrastructure Inadequate More  than  adequate Substandard  or  non-existent
Economic  
Development

Underdeveloped  or  Developing Developed Underdeveloped

Speed  of  Onset Sudden  and  then  Imminent Imminent Sudden
Consequences

Deaths >227,000 >1,700 92,000-220,000  estimated
Injured >500,000 >2,000  in  New  Orleans  alone 250,000
Missing >2,000,000  (summary  of  initial  reports) >12,000  reported 20,000
Displaced >1,500,000 >1,000,000  in  gulf  coast  states 1,100,000

USN  Involvement
Number  of  Ships  
Deployed  by  USN

29 34 31

Days  of  Assistance 81 42 72

the  most  costly  hurricane  ever   to  strike   the  United  

-‐‑

ricane  Katrina,  more  than  three  million  people  were  

left  without  power  and  thousands  without  freshwa-‐‑

throughout   the  Gulf  of  Mexico   region  were  closed  

infrastructure  and  resulted  in  many  deaths  and  se-‐‑

au-‐‑Prince   as   well   as   portions   of   the   international  

airport.  Most  of   the  Port-‐‑au-‐‑Prince  communication  

infrastructure  and  roadways  as  well  as  the  seaport  

were  destroyed  during  the  immediate  rescue  opera-‐‑

tions.  Debris  from  fallen  buildings  presented  a  sig-‐‑

those  still  trapped  beneath  the  rubble  in  the  immedi-‐‑

-‐‑

cause  of  uncertainty  in  the  location  of  the  coastline.      

We   found   that   all   three   disasters   shared   common  

traits   and   that   these   traits   were   also   observed   in  

many  disasters  catalogued  by  the  International  Di-‐‑

-‐‑

learned  from  them  clue  us  in  on  the  possible  needs  

-‐‑

each  of   the  disasters.     Some  of   the  basic   traits   that  

these  disasters  have  in  common  include  a  high  num-‐‑

ber   of   deaths   and   injuries,   population   dispersion,  

homelessness,   and   a   high   number   of  missing   per-‐‑

sons,  facility  destruction  and  loss  of  common  goods  

such  as  a  freshwater  supply,  a  need  for  medical  facil-‐‑

traits  induce  the  demand  for  relief.  We  list  these  in  

requirements.  Although  not  exhaustive,  we  identify  

those  relief  requirements  that  correspond  to  the  di-‐‑

relief  requirements.
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Figure  3.  Basic  Disaster  Traits  and  Relief  Requirements  

For  example,  search  and  rescue  missions  are  initiated  as  a  result  of  missing  persons;;  

therefore,  we  identify  search  and  rescue  as  a  critical  relief  requirement.  Homelessness  and  

population  dispersion  require  personnel  to  be  transferred  from  unstable  to  stable  locations.  

Injuries,  combined  with  a  shortage  of  medical  supplies  and  clinicians,  generate  a  requirement  for  

trauma  teams  supported  by  triage  tents  and  operating  rooms.  Damage  to  infrastructure  such  as  

water  pipes  often  results  in  freshwater  scarcity.  The  destruction  of  critical  facilities  and  

transportation  infrastructure  such  as  airports  and  public  administration  buildings  generates  a  need  

for  the  construction  of  temporary  structures  to  carry  out  the  essential  humanitarian  operations.  

Because  debris  can  hamper  the  speed  and  effectiveness  of  the  relief  effort,  there  is  often  a  

requirement  for  engineering  equipment  such  as  heavy  earthmoving  machinery.    In  addition  to  

Large  number  of  deaths  and  injuries

Population  dispersion,  homelessness,  and  large  
number  of  missing  persons

Increased  demand  for  critical  commodities  
such  as  fresh  water,  food,  and  medical  supplies

Need  for  medical  personnel,  facilities,  and  
volunteers

Destruction  of  transportation  infrastructure  
such  as  airports,  seaports,  railroads,  and  roads

Large  amounts  of  debris  and  destroyed  
buildings

Search  and  rescue

Transfer  of  affected  population

Triage  facilities  and  operating  rooms

Supply  of  fresh  water  or  means  to  purify  
water

Stock  of  non-perishable  food  and  
medical  supplies

Engineering  equipment  to  construct  
temporary  facilities  and  remove  debris

Disaster  Traits Relief    Requirements

-‐‑

-‐‑

tify  search  and  rescue  as  a  critical  relief  requirement.  

personnel  to  be  transferred  from  unstable  to  stable  

locations.   Injuries,   combined   with   a   shortage   of  

medical  supplies  and  clinicians,  generate  a  require-‐‑

ment   for   trauma   teams   supported   by   triage   tents  

and  operating  rooms.  Damage  to  infrastructure  such  

as  water  pipes  often   results   in   freshwater   scarcity.  

-‐‑

tion   infrastructure   such   as   airports   and  public   ad-‐‑

ministration  buildings  generates  a  need  for  the  con-‐‑

struction   of   temporary   structures   to   carry   out   the  

equipment  such  as  heavy  earthmoving  machinery.    

In   addition   to   these   relief   requirements,   there   is   a  

the  outcome  of  the  disaster  to  conduct  cleanup  op-‐‑

erations.  

We  have  discussed   the  needs   in   case  of  a  disaster.  

We  now  describe  the  USN’s  capabilities—based  on  

available  to  conduct  missions:  combatant  ships  and  

noncombatant   ships.   Combatant   ships   are   part   of  

the  USN,   and   noncombatant   ships   are   part   of   the  

-‐‑

ture  in  its  chain  of  command  in  that  it  reports  to  the  

Department   of  Defense   items,   and   to   the   assistant  

secretary  of  the  Navy  for  research,  development  and  

acquisition  for  anything  related  to  procurement.  In  

order  to  develop  a  comprehensive  understanding  of  

the   capabilities   of  USN  and  MSC   ships,  we   exam-‐‑

ined  source  documents  on  ships  from  multiple  USN  

and  MSC  publications   as  well   as   the   historical   re-‐‑

cords  of  disasters  and  the  response  to  those  disasters  

Data  supporting  our  analysis  

of  the  USN  response  to  the  three  disasters  was  ob-‐‑

tained  from  operational  commander  historical   logs  

and  archives,  operational  chronological  records,  op-‐‑

erational  orders,  deployment  orders,  and  daily  situ-‐‑

ation  reports.    

-‐‑

utable  to  each  vessel  in  the  USN  and  MSC  inventory  

as  well  as  the  relative  degree  to  which  these  charac-‐‑
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-‐‑

-‐‑

bilities   that  are   selected   through  a  mission  request  

-‐‑

ent  types  of  missions  that  operational  commanders  

may  be  requested  to  conduct.  Mission  requests  may  

include   aircraft   support,   amphibious   landing,   or  

freshwater  production,  as  well  as  the  ability  to  con-‐‑

duct  towing  or  salvage  operations.  

vessels  were  drawn   from  public  databases  such  as  

Jane’s   Fighting   Ships Jane’s -‐‑

-‐‑

teristics   include   speed,  draft,   lift   capacity,   number  

of  onboard  personnel,  freshwater-‐‑making  capacity,  

storage  space,  and  other  traits  that  enable  a  ship  to  

related  characteristics  are  broken  down  by  platform,  

to   include   the  various   classes  within   the  platform.    

Not  all  of  the  MSC’s  vessels  are  government  owned  

-‐‑

pable  of  leasing  commercial  ships  and  maintains  its  

own  forces  as  well.    A  general  breakdown  of  MSC  

special  mission   ships,  which  perform  a  variety  of  

ocean   transportation   for   equipment   and   supplies  

ability  to  carry  large  amounts  of  cargo  to  a  disaster  

-‐‑

taining,   in   terms   of   their   capability   of   on-‐‑loading  

-‐‑

side  equipment.

-‐‑

tion   link   between   amphibious   platforms   and   the  

-‐‑

nel  to  and  from  the  shoreline  and  supporting  ships.    

-‐‑

erations,  yet  they  are  valuable  assets  that  are  capable  

of  supporting  the  mission  because  of  their  lift  capac-‐‑

ity,  draft,  speed,  and  range.    

their  capability   is   the  seaborne  aircraft.     Seaborne  

-‐‑

this  study.    It  is  important  to  note  that  most  military  

land  onboard  any  USN  or  MSC  vessel   and   there-‐‑

fore  play  no  role  in  determining  the  usefulness  of  

of  the  capabilities  they  contributed  to  their  sea-‐‑bas-‐‑

capability,  personnel  transportation  capability,  and  

range.  

We  compared  the  capabilities  of  USN  and  MSC  plat-‐‑

forms   to   basic   mission   requests   to   identify   which  

USN  and  MSC  vessels  are  best  suited  to  satisfy  the  

relief   requirements.  We  evaluated   the   relative  util-‐‑

ity   of   each   vessel   type   using   ordinally   scaled   rat-‐‑

ings,  which  are  assigned  by  USN  surface  warfare  of-‐‑

as   the   color-‐‑coded   operational   readiness   of   a   ship  

-‐‑
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Table  2.  Capability  Parameter  Definitions  for  HADR  Missions  

  

Capability  Rating  Defnition

0 No  embarked  helo;;  unable  to  support  helicopter  operations
1 Single  helo  embarked;;  able  to  support  the  majority  of  helo  platforms
2 Multiple  helos  embarked;;  able  to  sustain  multiple  flight  operations  simultaneously
0 No  ability  to  support  landing  craft
1 Some  ability  to  support  landing  craft
2 Landing  craft  embarked;;  able  to  load  /  off  load  cargo  and  store  amphibious  vehicles
0 No  embarked  helo;;  unable  to  efficiently  conduct  SAR  missions
1 Single  embarked  helo  with  communication  equipment  and  night  vision
2 Multiple  helos  embarked  with  communication  equipment  and  night  vision

Dry  goods  storage
Refrigerated  goods  storage
Fresh  water  storage
Roll  On  Roll  Off  
Fuel  storage  &  dispensation
Self-sufficient

0 No  ability  to  support  personnel  transfer;;  slow  speed  vessel  with  deep  draft
1 Ability  to  support  personnel  transfer  for  15+  personnel
2 High  speed,  shallow  draft  vessel  with  ability  to  transport  30+  personnel  per  voyage
0 No  ability  to  produce  freshwater  beyond  shipboard  usage
1 Ability  to  produce  and  transfer  >2,000  gallons  per  day  (gpd)  beyond  shipboard  usage
2 Able  to  produce  and  transfer  >  5,000  gpd  beyond  shipboard  usage
0 Low  crew  size  with  minimal  ability  to  support  HADR  mission  (<  50  personnel)
1 Medium  size  crew  which  can  support  HADR  mission  (51  -  200  personnel)
2 Large  crew  with  ability  to  support  HADR  mission  (>  200  personnel)
0 Little  to  no  excess  berthing  or  facilities  (<  30  racks)
1 Some  excess  berthing  and  facilities  (31-50  racks)
2 Large  number  of  excess  berthing  and  facilities  (>  50)
0 No  ability  to  conduct  inpatient  medical  treatment;;  no  Medical  officer  embarked
1 Some  medical  support  onboard;;  ability  to  support  minor  medical  procedures
2 Medical  officer  embarked;;  ability  to  perform  surgeries  and  hold  several  patients

0 0-18  knots  max  speed
1 19-24  knots  max  speed
2 25  +  knots  max  speed
0 No  ability  to  conduct  hydrographic  surveys
1 Some  ability  to  conduct  hydrographic  surveys  to  include  soundings  and  chart  building
2 Able  to  conduct  hydrographic  surveying,  soundings  and  chart  development
0 No  ability  to  conduct  salvage  operations
1 Some  ability  to  conduct  lift  and  salvage  operations  in  shallow  waters
2 Able  to  conduct  heavy  lift  and  deep  water  salvage  operations
0 No  ability  to  conduct  towing  operations
1 Ability  to  conduct  emergency  towing  operations
2 Designed  to  conduct  push,  pull,  or  alongside  towing  operations

Aircraft  support

Landing  Craft  support

Search  and  Rescue  (SAR)

C
ar
go
  C
ap
ac
ity 0 No  ability  to  store  goods  beyond  current  ship  crew  use

1 Ability  to  store  supplies  beyond  ship  crew's  use

2 Ability  to  store  and  transfer  large  quantities  of  supplies

Towing

Personnel  transfer

Fresh  water  production

Personnel  support

Berthing  capacity

Medical  support

Transit  speed

Hydrographic  survey

Salvage  Ops
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4.3  USN  and  MSC  Ship  Platforms  

The  USN  vessels  (some  examples  are  shown  in  Figure  4)  are  displayed  in  four  categories  in  

Table  3:  (1)  nuclear-powered  aircraft  carriers  (Nimitz  and  Enterprise  class),  (2)  amphibious  

ships,  (3)  cruisers  and  destroyers  (CRUDES),  and  (4)  other,  including  the  littoral  combat  ships,  

patrol  craft,  and  mine  countermeasures  ships.  

  

Figure  4.  Amphibious  Assault  Ship,  Hospital  Ship,  and  Roll-on/Roll-off  Ship  

For  the  MSC,  naval  fleet  auxiliary  force  vessels  are  made  up  of  fleet  replenishment  oilers,  

dry  cargo  and  ammunition  ships,  rescue  and  salvage  ships,  fleet  ocean  tugs,  and  hospital  ships  

(see  Table  4).  The  special  mission  ships  are  composed  of  a  command  ship,  submarine  tenders,  

ocean  surveillance  and  survey,  missile  range  instrumentation,  and  cable  repair.  The  

prepositioning  ships  include  large,  medium-speed,  roll-on/roll-off  vessels;;  maritime  

prepositioning  ships  capable  of  loading  and  unloading  containerized  cargo  without  the  aid  of  

dockside  cranes;;  as  well  as  accommodating  roll-on/roll-off  cargo  such  as  vehicles,  offshore  

petroleum  discharge  ships,  break-bulk  ships  for  non-containerized  cargo,  and  high-speed  vessels,  

which  are  high-speed  catamarans  capable  of  transporting  personnel  or  equipment.  The  vessels,  

part  of  the  sealift  program,  include  large,  medium-speed,  roll-on/roll-off  vessels;;  common-use  

tankers;;  dry  cargo  ships;;  and  arctic  tankers.  The  last  type,  Ready  Reserve  Force  ships,  include  

-‐‑

cial  mission  ships  are  composed  of  a  command  ship,  

submarine   tenders,  ocean   surveillance  and  survey,  

prepositioning  ships   include   large,  medium-‐‑speed,  

ships   capable  of   loading  and  unloading   container-‐‑

speed  vessels,  which  are  high-‐‑speed  catamarans  ca-‐‑

vessels,   part   of   the   sealift   program,   include   large,  

moving  cargo  ashore  where  infrastructure  has  been  

aviation  logistics  support  vessels.  

Our  evaluation  of  each  of  the  USN  and  MSC  vessel  

can  identify  those  ships  that  have  consistently  high  

capabilities   by   identifying   the   rows   of   full   circles  
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Table  4.  MSC  Platforms  to  Capability  Comparison
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T-AOE:  fast  combat  support  ships   1 0 0 2 2 2 0 2 1 0 0 0 0 0 2 0 0 0
T-AO:  fleet  replenishment  oilers   1 0 0 2 2 2 0 2 1 0 0 0 0 0 1 0 0 0

T-AE:  dry  cargo  and  ammunition  ships 1 0 0 2 0 1 0 2 1 0 0 0 0 0 1 0 0 0
T-AKE:  dry  cargo  and  ammunition  ships 1 0 0 2 2 1 0 2 1 0 0 0 0 0 1 0 0 0
T-ARS:  rescue  and  salvage  ships   0 0 0 0 0 0 0 0 2 0 0 0 0 0 0 0 2 2

T-ATF:  fleet  ocean  tugs   0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 1 2
T-AH:  hospital  ships   1 0 0 0 0 0 0 0 0 1 2 2 2 2 0 0 0 0
LCC:  command  ship   1 0 1 1 0 0 0 0 0 1 0 1 1 1 1 0 0 0
AS:  submarine  tenders   0 0 0 0 0 0 0 0 1 0 0 1 0 0 1 0 0 1

T-AGOS:  ocean  surveillance  and  survey   0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1
T-AGS:    ocean  surveillance  and  survey   0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 2 2
T-AGS:  ocean  surveillance  and  survey 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
T-AGM:  missile  range  instrumentation 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

T-ARC:  cable  repair   0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1
LMSR:  roll-on/roll-off  vessels 1 0 0 2 2 2 2 2 2 0 1 0 1 0 1 0 0 0

MPS:  roll-on/roll-off  cargo  such  as  vehicles   1 0 0 2 2 2 2 2 2 0 0 0 1 0 1 0 0 0
MPF:  loading  and  unloading  Container  cargos 1 0 0 2 2 2 0 2 2 0 0 0 1 0 1 0 0 0

T-AOT:  fleet  replenishment  tankers 0 0 0 0 0 0 0 2 2 0 0 0 0 0 0 0 0 0
T-AK  (USAF):  container,  roll-on  roll-off  ships 1 0 0 2 2 2 0 2 2 0 0 0 1 0 1 0 0 0
T-AK  (USA):  container,  roll-on  roll-off  ships 1 0 0 2 2 2 0 2 2 0 0 0 1 0 1 0 0 0
T-AVB:  aviation  logistics  support  ships 1 0 0 2 2 2 0 2 2 0 0 0 1 0 1 0 0 0
OPDS:  offshore  petroleum  discharge  ships 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Break-Bulk 1 0 0 1 1 1 0 0 2 0 0 0 0 0 0 0 0 0
HSV:  high-speed  vessels   0 0 0 0 0 0 0 0 0 2 0 0 0 0 2 0 0 0

LMSR:  roll-on/roll-off  vessels 1 0 0 2 2 2 2 2 2 0 1 0 1 0 1 0 0 0
T-5:  arctic  tankers 0 0 0 0 0 0 0 2 2 0 0 0 0 0 0 0 0 0
Common  Use  Tanker 0 0 0 1 1 2 0 2 1 0 0 0 0 0 0 0 0 0

Dry  Cargo 0 0 0 2 2 1 0 1 2 0 0 0 0 0 0 0 0 0
Fast  Sealift  Ship 1 0 0 2 2 2 0 2 1 0 0 0 0 0 2 0 0 0
RO/RO  ships 1 0 0 2 2 2 2 2 2 0 1 0 1 0 1 0 0 0
Crane  Ships 0 0 0 2 2 1 0 1 2 0 0 0 0 0 0 0 0 0

Lighterage-aboard  ships 0 0 0 2 2 1 0 1 2 0 0 0 0 0 0 0 0 0
OPDT:  offshore  petroleum  discharge  tankers 0 0 0 0 0 0 0 2 2 0 0 0 0 0 0 0 0 0

Break-Bulk  Ships 1 0 0 1 1 1 0 0 2 0 0 0 0 0 0 0 0 0
Avaition  Logistics  Support 1 0 0 2 2 2 0 2 2 0 0 0 1 0 1 0 0 0
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Our  observations,   based  on   the  data   collected   and  

-‐‑

cus  on  timing  capabilities  in  addition  to  the  type  of  

vessels  deployed  based  on  our  synthesis  of  USN  as-‐‑

as  a  result  of   the   large  numbers  of  helicopters  and  

landing   craft   that  may   be   deployed,   the   ability   to  

bring   large   numbers   of   trained   personnel   to   a   di-‐‑

saster  scene  to  assist  with  rescue,  berthing  space  for  

temporary  housing,   and   the   large   capacity   to  pro-‐‑
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have   consistently   high   levels   of   capability   to   con-‐‑

large   numbers   of   helicopters   as  well   as   personnel  

and  have  medical  and  surgical  capabilities  aboard,  

bank.  Additionally,  amphibious  assault   ships  have  

approximately   2,000   embarked  Marines,  who  may  

be   deployed   to   provide   security   and   assistance   to  

lack  of  freshwater  production  or  storage,  and  a  lack  

capable  of  traversing  the  oceans  at  high  speeds  but  

have  very  few  of  the  other  capabilities  that  are  criti-‐‑

-‐‑

support,   such   as   search   and   rescue   capability   and  

carry  large  quantities  of  cargo  to  and  from  the  disas-‐‑

hospital   ships   that   provide   high   levels   of  medical  

support  as  well  as  berthing  capacity  and  the  ability  

-‐‑

cally   lacks   embarked   helicopters   and   is   therefore  

marginally  capable  at  conducting  search  and  rescue  

missions  or  aircraft  support.    Another  aspect  of  the  

-‐‑

-‐‑

to  conduct  medical  support.    

An   important   aspect   of   the   understanding   of   the  

demand-‐‑supply  picture  is  when  the  need  arises  and  

past,  as  well  as  the  types  and  levels  of  capability  pro-‐‑

vided,  we  collected  data  about  the  on-‐‑scene  arrival  

of  every  ship   that  was  deployed   to   respond   to   the  

and  4,  we  assigned  each  ship  a  capability  value  of  0  

-‐‑

We  summed  the  capability  values  of  all  USN  and  MSC  

ships  that  were  present  on  the  scene  during  the  disaster  

responses  to  arrive  at  a  cumulative  capability  value  for  

value  is  a  measure  of  the  total  of  disaster  relief  capabil-‐‑

in  common  use  in  the  USN  for  certain  primary  events  

et  al.

et   al.

ship  was  present  during  the  disaster  response  and  it  

the  mission’s  cumulative  capability  for  that  day  would  

-‐‑

pability  score  of  2   for  aircraft   support,   then   the  mis-‐‑

Such  cumulative  capability  for  aircraft  support  aligns  

with  the  demand  for  search  and  rescue  as  well  as  dis-‐‑

tribution  of  critical  commodities.  We  used  cumulative  

-‐‑

-‐‑

include  critical  supplies  aligning  with  demand  for  fuel,  

dry   and   refrigerated   goods,   freshwater   production,  

with  the  need  for  aircraft  support  that  in  turn  facilitates  

search  and  rescue,  landing  craft  support,  and  person-‐‑

nel  transfer.  Medical  and  shelter  care  capability  indi-‐‑

cate  providing  for  berthing  capacity  and  medical  sup-‐‑

port.  In  addition  to  these  cumulative  capability  values  

of   such  delivery—which   is  of  critical   importance—is  
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indicate  providing  for  berthing  capacity  and  medical  support.  In  addition  to  these  cumulative  

capability  values  depicting  the  fulfillment  of  relief  requirements,  timing  of  such  delivery which  

is  of  critical  importance is  illustrated  along  a  time  line  in  Figures  5,  6,  and  7.    

  

Figure  5.  Cumulative  Mission  Capability  for  the  Indian  Ocean  Tsunami  
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Figure  6.  Cumulative  Mission  Capability  for  Hurricane  Katrina  
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Figure  7.  Cumulative  Mission  Capability  for  the  Haiti  Earthquake  

5.3.1  Indian  Ocean  Tsunami  

Table  5  shows  that  the  response  to  the  Indian  Ocean  tsunami  lasted  81  days  and  that  the  first  

substantial  increase  in  cumulative  capability  occurred  two  weeks  into  the  effort.  The  peak  of  

cumulative  capability  occurred  on  Day  24  of  the  response  effort,  and  the  peak  range  of  support  

occurred  from  Day  15  to  Day  35.    Our  data  suggested  that  providing  critical  supplies  was  the  

mission  that  received  the  most  support.    

Table  5.  Summary  of  the  Response  to  Disasters  
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Indian  Ocean  
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81  Days Day  41 Day  15  -  Day  35 Day  24 Provision  of  Critical  
Supplies

Medical  Care  and  
Shelter

Hurricane  
Katrina                            

42  Days Day  38 Day  10  -  Day  23 Day  17 Provision  of  Critical  
Supplies

Medical  Care  and  
Shelter

Haiti  
Earthquake                            

72  Days Day  41 Day  12  -  Day  28 Day  19 Medical  Care  and  
Shelter

Provision  of  Critical  
Supplies

Missions  Receiving  
the  Least  Support

ResponseDisaster Peak  of  Cumulative  Capability Missions  Receiving  
the  Most  Support

5.3.1  Indian  Ocean  Tsunami

increase  in  cumulative  capability  occurred  two  weeks  

-‐‑

Our  data   suggested   that   providing   critical   supplies  

was  the  mission  that  received  the  most  support.  
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peak  of  cumulative  capability  of  the  response  occurred  

5.3.3  Haiti  Earthquake

days.     Nearly   all  USN  and  MSC   support   for   the   re-‐‑

-‐‑

stantial  increase  in  cumulative  capability  occurred  two  

composite  capacity  of   the  response  occurred  on  Day  
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-‐‑

peditionary  strike  groups,  amphibious  ready  groups,  

to  be  the  best  formations  of  vessels  for  responding  to  

number  of  ships  used  in  any  of  the  three  disaster  re-‐‑

Studying   the   details   of   the   three   missions,   criti-‐‑

cal   supplies,   transportation   and   rescue,   and  medi-‐‑

cal  and  shelter,  we  observed  that  in  the  case  of  the  

2004  Indian  Ocean  tsunami,  the  USN  deployed  full  

expeditionary  strike  groups,  which  resulted  in  task-‐‑

-‐‑

-‐‑

missions  within  two  weeks  of  the  event  and  then  ta-‐‑

-‐‑

two  weeks  of  a  response  and  then  begins  to  level  out  

as  it  peaks,  usually  near  the  end  of  the  third  week.    

over   the  disasters  with  a  Weibull  probability  distri-‐‑

-‐‑

tionship  between  cumulative  capability  and  time   in  

suggests  a  response  reaching  the  highest  peak  by  Day  

recovery  that  examined  emergency  relief  operations  

-‐‑

supply  indicates  the  gap  of  pain  due  to  a  lag  in  arrival  

bulk  of  the  core  relief  arrives  relatively  quickly,  given  

-‐‑

cane,   and   earthquake   were   surprisingly   consistent.  

One   hospital   ship  was   used   in   each   of   the   disaster  

responses.     More  MSC  vessels  were  sent  to  each  di-‐‑

-‐‑

ous  assets   employed  was  usually  much   larger   than  

were  sent  than  amphibious  ships  was  when  the  USN  

since  the  2004  tsunami,  seemingly,  the  USN  has  ad-‐‑

One  conclusion  that  can  be  drawn  from  the  mission  

and  MSC   typically   arrive   en  masse   two  weeks   into  

are  withdrawn  during  the  close  of  an  operation.
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amphibious  ships  was  when  the  USN  deployed  an  entire  carrier  strike  group.  However,  since  the  

2004  tsunami,  seemingly,  the  USN  has  adopted  a  joint  task  force  approach  to  HADR  missions.    

One  conclusion  that  can  be  drawn  from  the  mission  response  data  represented  in  Figure  8  is  that  

the  USN  and  MSC  typically  arrive  en  masse  two  weeks  into  a  response  effort  and  provide  peak  

capability  during  the  third  week.  The  relief  rapidly  declines  as  vessels  are  withdrawn  during  the  

close  of  an  operation.  

  

Figure  8.  Cumulative  HADR  Capabilities  for  the  Three  Disasters  
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It   is   true   that   the  degree   of  uncertainty   that   exists  

in   both   the   disaster   environment   and   the   require-‐‑

complicates   the   planning   and   response   process.    

believe  that  task  force  composition,  force  structure,  

to  be   robust  with   respect   to  both   the   environment  

suggest  which  vessels  have  the  greatest  utility  when  

of  vessels  are  required  to  cover  the  full  range  of  mis-‐‑

indicates  that  amphibious  vessels  typically  have  the  

operations  due   to   their   embarked  helicopter   capa-‐‑

bilities,  landing  craft,  and  berthing  and  medical  ca-‐‑

pacity.  Our  analysis  has  also  shown  the  limitations  

analysis  validated  that  those  vessels  which  can  con-‐‑

-‐‑

sist   in  disaster   response,   and  provide  medical   ser-‐‑

-‐‑

sels  that  are  limited  in  their  ability  to  conduct  such  

A  task  force  should  be  able  to  conduct  all  required  

-‐‑

forms,   leaving   other   vessels   free   to   perform   other  

-‐‑

lieve   that   amphibious   assault   and   transport   dock  

of   their   ability   for   search   and   rescue,   aircraft   and  

landing   support,   freshwater   production,   berthing  

capacity,   and   medical   support.   Although   nuclear-‐‑

powered  aircraft  carriers  have  the  ability  to  provide  

aircraft  support,  freshwater  production,  berthing  ca-‐‑

pacity,  and  medical  support,  these  vessels  primarily  

the   same   level   of  utility   as  vertical   lift   and   rotary-‐‑

wing   aircraft,  which   are   abundant   on   amphibious  

assault  ships.  Combat  ships  such  as  destroyers  and  

cruisers  can  travel  at  high  speeds,  and  they  have  very  

ability   to  produce   large  amounts  of   freshwater,  do  

not  have  excess  food  stores,  and  generally  lack  extra  

-‐‑

cause   they   have   storage   capacity   and   capabilities  

that  other  commercial  ships  and  warships  lack.  

obvious   caveat   to   our   proposed   force   structure  

countermeasures  vessels  in  the  Gulf  of  Mexico  were  

capable  of   locating  and  corralling  oil   rigs   that  had  

-‐‑

population.

-‐‑

this  research,  we  proposed  a  list  of  general  relief  re-‐‑

-‐‑

ters.  We  described   the  capabilities  of   the  USN  and  

MSC  as  suppliers  of  relief  in  disasters.  Additionally,  

we   illustrated   the   response   time   of   the   supply   of  

received  by  the  USN  and  MSC  and  then  rated  each  

the  USN  and  MSC.     We  used  the  mission  capabili-‐‑

ties  for  each  ship  and  combined  them  with  the  time  

line  of  every  ship  deployed  for  each  of  the  disasters  

-‐‑

sponse  time,  we  calculated  a  cumulative  capability  

-‐‑

sion  capability  for  a  disaster  response  in  a  particular  

time  window.  

unique   capabilities.   Our   analysis   in   this   research  

-‐‑

sels  are  most  appropriate  for  use  during  disaster  re-‐‑

sponse.    We  believe  our  methodology  may  be  used  

have  missions  to  support  humanitarian  operations,  

may  expose  the  issue  of  relief  requirements  in  terms  
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-‐‑

the  types  of  vessels  they  will  procure  in  the  future  

as  well  as  in  planning  and  executing  humanitarian  

in  reducing  the  gap  of  pain  since  needs  assessment  

is  a  critical  issue,  which,  due  to  its  complexity,  has  

not  been  adequately  studied.

Understanding   capabilities   facilitates   the   planning  

of  humanitarian  operations,  especially  when  diverse  

understanding   facilitates   the   relief   operations   thus  

-‐‑

lation  in  the  society.  Similar  evaluations  of  resources  

-‐‑

-‐‑

ing  what  type  of  relief  and  where.  Since  we  believe  

that  understanding  the  capabilities  of  these  organi-‐‑

-‐‑

direction.  In  this  vein  of  research  other  researchers  

can  pursue   similar   studies   to   further   this   research  

by  continuing  the  evaluation  process  described  for  

disaster  response  capabilities.  

a  model  would  determine  the  optimal  mix  of  ships  

based  on  capabilities,   as  opposed   to   the  proximity  

developed  is  as  follows:  the  objective  is  to  reduce  the  

-‐‑

-‐‑
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