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Prefac e

This  documen t  is  under  ESDIS  Project  configura t ion  control.  Once  this
documen t  is  approved,  ESDIS  approved  changes  are  handled  in  accordanc e
with  Class  I  and  Class  II  change  control  require m e n t s  described  in  the
ESDIS  Configura t ion  Manage m e n t  Procedu re s .  Changes  to  this  documen t
shall  be  verified  by  a  documen t  change  notice  (DCN)  and  implemen t e d  by
change  bars  or  by  complete  revision.

Any  questions  should  be  address ed  to:  esdis- esmo- cmo@lists .nas a .gov

ESDIS  Configura t ion  Manage m e n t  Office  (CMO)
NASA/GSFC
Code  423
Greenbel t ,  Md.  20771
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Abstract

This  documen t  describes  the  Unified  Metada t a  Model  for  Variables  (UMM-
Var)  to  be  used  by  the  NASA  Earth  Science  communi ty  and  addresse s  the
need  for  describing  the  types  of  variables  that  exist  within  data  produc ts
that  are  described  by  the  UMM- G metada t a  records .  Developers ,  enginee r s
and  architec t s  should  referenc e  this  docume n t  and  the  UMM  as  a  guide
while  impleme nt ing  CMR  compone n t s ,  CMR  clients  or  services  that  make
use  of  the  CMR  or  CMR  clients.  Data  providers  should  use  this  model  as  a
guide  during  metada ta  genera t ion.

 

This  version  of  the  variable  model  focuses  on  what  is  the  minimum  variable
metada t a  needed  to  suppor t  the  User  Interface/Use r  Experience  (UI/UX)
leading  to  an  improved  user  experience .  Since  there  will  be  many  thousands
of  variables  in  the  CMR,  it  also  suppor t s  the  notion  of  auto- popula t ion  of
variable  metada t a  records .  This  aims  to  reduce  the  workload  on  the
metada t a  cura to r  in  their  task  to  manage  variable  metada t a  over  time.

 

Key w o r d s :  UMM- Var,  UMM- Com m o n ,  UMM- C,  UMM- S,  UMM- G,  
Variab l e s ,  NASA  Earth d a t a  Sear c h ,  EOSDIS,  ESDIS,  CMR
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E.1 INTRODUCTION

The  NASA  Earth  Observing  System  Data  and  Information  System  (EOSDIS)
genera t e s ,  archives,  and  distribute s  massive  amounts  and  a  large  variety  of
Earth  Science  data  via  twelve  Distribu ted  Active  Archive  Cente r s  (DAACs).
Reliable,  consisten t  and  high- quality  metada t a  are  essential  to  enable
cataloging  and  proper  use  of  these  data.  To  improve  the  quality  and
consis tency  among  its  metada t a  holdings ,  EOSDIS  has  developed  models  for
metada t a  that  it  archives  and  maintains.  This  model  aims  to  docume n t  vital
elemen ts  that  may  be  repres en t e d  across  various  data  models  and
standa rd s  and  unify  them  through  mainst r e a m  fields  useful  for  data
discovery,  data  use,  and  service  invocations .  This  unified  model,  aptly
named  the  Unified  Metada ta  Model  (UMM)  will  be  used  by  the  Common
Metada t a  Repository  (CMR)  and  will  drive  search  metada t a  cataloged
within  that  system  and  retrieve  data  discovered  through  such  searches .
 

This  documen t  describes  the  Unified  Metada t a  Model  for  Variables  (UMM-
Var).  It  includes  the  uses  cases  for  UMM- Var  model  itself  and  its
relationship  with  other  UMM  models,  elemen t  descrip tions ,  and  examples.
 
Listed  below  are  some  definitions  with  examples  that  will  help  the  reader
unders t a n d  this  model.
 

 Measure m e n t :  The  act  or  process  of  measu ring  an  observable
prope r ty,  usually  geophysical,  geo- biophysical,  physical,  or  chemical.
In  the  case  of  air  temper a t u r e ,  for  instance ,  the  object  of  the
measur e m e n t  is  air  and  the  prope r ty  being  measu re d  is  tempera t u r e .
For  models,  it  is  a  simulated  observable  prope r ty.  

o Using  Scott  Peckham ' s  model  as  a  basis  for  a  measur e m e n t
naming  convention,  the  Measure m e n t  names  can  be  expresse d
as:  < <o bjec t ,  quanti ty > > ,  e.g.  object  =  "Aerosol",  quanti ty  =
"Optical  Depth".

o Examples:  Aerosol  Optical  Depth,  Air  Tempera tu r e ,  Surface
Albedo,  Solar  Irradiance ,  Surface  Reflectance ,  Atmosphe ric
Moistu re ,  Methane  Concen t r a t ion,  Sulphur  Dioxide
Concent r a t ion ,  Ozone  Concen t r a t ion .

 

 Variable:  A named  set  of  data  that  contains  the  recorded  values  of  a
measur e m e n t .  In  this  context,  the  variable  is  described  by  its  name
and  charac t e r i s tics.  For  instance ,  a  variable  contained  within  the
MYD08_M3V5  datase t  is  called:  Optical_Depth_Land_Maximu m.  There
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are  other  variables  in  the  set,  including  variables  which  contain
information  about  geograp hic  position  and  quality.

 

The  descrip tion  of  the  variable  may  include  what  was  intende d  to  be
measur e d  (i.e.,  the  observable  proper ty,  and  how  the  variable  was
measur e d  (e.g.,  measur e m e n t  technique  and  the  instrum e n t  used).
 
Variables  may  be  classified  as  science  variables ,  quality  variables  and
ancillary  variables  (or  other ,  when  one  of  these  classifications  cannot
be  used).  A variable  can  also  be  the  output  of  a  model.

o Examples:  Aerosol  Optical  Depth  550nm  (Dark  Targe t),  Aerosol
Optical  Depth  550nm  (Deep  Blue,  Land  Only),  Air  Tempera t u r e
(Daytime/Ascending),  Air  Tempera t u r e  at  2m,  Air  Tempera t u r e
at  Surface  (Daytime/Ascending),  Air  Tempera t u r e  at  Surface
(Nightime/Desce n ding),  Relative  Humidity  (Daytime/Ascending),
Relative  Humidity  (Nightime/Desce nding) ,  Water  Vapor  Mass
Mixing  Ratio  (Daytime/Ascending) ,  Water  Vapor  Mass  Mixing
Ratio  (Nightime/Desce n ding),  Methane  Total  Column
(Nightime/Desce n ding),  SO2  Column  Mass  Densi ty,  SO2  Column
Mass  Concent r a t ion,  Ozone  -  repor t ed  in  par ts  per  billion  by
volume.

 

 Sample  Illust ra t ion:

o Example  1:

 Measure m e n t :

 Aerosol  Optical  Depth

 Variables:

 Aerosol  Optical  Depth  550nm  (Dark  Targe t)  - this  is  
a  science  variable  example

 Aerosol  Optical  Depth  550nm  (Deep  Blue,  Land  
Only)  - this  is  anothe r  science  variable  example

 Deep_Blue_Aerosol_Optical_Depth_550_Land_QA  - 
this  is  a  quality  variable  example
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 Deep_Blue_Algorithm_Flag_Land  - this  is  an  
ancillary  variable  example

o Example  2:

 Measure m e n t :

 Ozone  Mixing  Ratio  repor t ed  in  par ts  per  billion  by  
volume

 Variable:

 O3_ppbv  - this  is  a  science  variable  example

o Example  3:

 Measure m e n t :

 Integra t e d  Column  NO2  loading

 Variables:

 NO2_Column  - this  is  a  science  variable  example

 
The  term  "Measure m e n t"  is  the  act  or  process  of  measuring  an  observable
prope r ty,  and  is  mostly  likely  to  be  used  as  a  search  term,  as  an  alterna t e  to
the  Science  Keywords.  The  term  "Variable"  is  an  artifact  that  repres e n t s  a
Measure m e n t .  The  UMM- Var  model  is  not  interes t e d  in  the  direc t
measur e m e n t  that  the  instrum e n t  made.  It  is  the  "featu re  of  interes t"  and
the  "observed  proper ty"  repres e n t e d  by  the  data  that  are  of  interes t .  The
Variable  class  will  be  used  to  store  metada ta  about  each  variable.  The
Variable  metada t a  will  consist  of  its  name  and  other  charac t e r i s t ics.  The
CMR  Variable  class  can  be  utilized  to  simplify  search  and  ret rieval  of  data
produc ts  at  the  variable  level.
 
In  terms  of  the  data  product  and  its  file  structu r e ,  variables  are  stored
within  a  data  granule,  e.g.  Aerosol  Optical  Depth  550nm  (Dark  Targe t) ,
Aerosol  Optical  Depth  550nm  (Deep  Blue,  Land  Only),  along  with  its
associa ted  data  quality  variables,  and  ancillary  variables  (  e.g.  latitude,
longitude  information).

E-9
Check  the  ESDIS  CM  library  at  https://ops1- cm.ems.eosdis .nas a .gov/cm2/  to  verify  that  this  is  the  
correc t  version  prior  to  use



Metada t a  Requirem e n t s  Base  Reference  Appendix  E  UMM- Variables 423- RQMT- 003- E,  Rev  
-

Effective  Date:   October  2018

E.1.1 Purpos e

The  purpose  of  UMM- Var  is  to  express  a  variable  model  applicable  to  CMR
that  stores  variable  metada ta .  In  addition,  the  UMM- Var  model  is  related  to
the  other  CMR  metada t a  models,  e.g.  UMM- S,  which  suppor t s  the
specification  of  variables  which  have  associa t ed  services.
 
Note:  the  previous  variable  design  principally  address e d  the  concep t  of
param e t e r s .  The  param e t e r  version  of  this  model,  known  as  UMM- P,  sough t
to  bridge  the  divide  between  variables  and  collection- level  additional
attribute s .  However ,  this  new  model,  UMM- Var,  conside r s  variables  in  their
own  right.  Now  variables  can  be  stored  and  discovered  in  ways  described  by
a  new  set  of  use  cases .  Granule  data  may  be  subse t te d  by  variable,  or
transform e d  in  other  ways,  as  suppor t e d  by  services.  The  user  experience
guides  what  selections  and  choices  a  user  makes  at  the  User  Interface  (UI)
for  typical  data  transform a t ions ,  e.g.  spatial  subset t ing,  reprojec tion,
reforma t t ing ,  etc.  The  user  is  exclusively  concerne d  about  what  choices  are
available  for  a  specific  data  set  and  the  back- end  services  take  care  of  any
needed  processing.
 
This  documen t  provides  informat ion  to  the  National  Aeronau tics  and  Space
Administ ra t ion  (NASA)  Earth  Science  communi ty.  Distribution  is  unlimited.

E.1.2 Scop e

This  documen t  describes  the  Unified  Metada t a  Model  -  Variables  (UMM-
Var)  model.

E.1.3 Impact

This  documen t  outlines  a  model  intende d  to  be  compatible  with  existing
NASA  Earth  Science  metada t a  implemen t a t ions  within  the  CMR.  It  will
impact  providers  from  NASA  DAACs,  non- DAAC  data  providers ,  instrum e n t
PIs,  CMR  client  develope rs ,  metada t a  catalog  develope rs ,  and  users.  Users
will  be  impacted  specifically  in  terms  of  data  discovery  and  data  use.  This  is
very  impor tan t  for  science  resear ch  purposes .

E.1.4 Copyrig h t  Notic e

The  conten ts  of  this  documen t  are  not  protect e d  by  copyright  in  the  United
States  and  may  be  used  without  obtaining  permission  from  NASA.

E.1.5 Feed ba c k

Questions,  commen t s  and  recomm e n d a t ions  on  the  conten ts  of  this
documen t  should  be  direc ted  to  suppor t@ea r t h d a t a . n a s a .gov
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E.1.6 Docu m e n t  Conve nt i o n s

Each  section  of  this  documen t  describes  an  element  of  the  model.  Element s
that  featur e  in  multiple  models  are  fully  documen t e d  in  the  UMM- Common
model.  Any  referenc es  to  the  UMM- Common  model  are  included,  as
required .  Element s  that  are  unique  to  the  Variable  model  are  docume n t e d
in  the  following  way:
 

 Element  Specification:  Identifies  the  individual  fields  for  the  elemen t .
 Descript ion:  Provides  backgroun d  informat ion  on  the  purpose  of  the  

elemen t  and  how  it  should  be  used.  Any  notes  about  the  curren t  usage
of  this  element  are  documen t e d  here  as  well  as  any  recomm e n d a t ions  
for  usage  or  unresolved  issues.

 Cardinality:  Indicates  the  specifica tion  of  counts  for  this  elemen t ,  
summa rized  in  the  following  table:

Table  E. 1 : Cardina l i ty

Value Descrip tion
1 Exactly  one  of  this  element  is  required
0..N This  elemen t  is  optional;  up  to  and  including  N  

number  of  this  elemen t  may  be  presen t
0..* Optionally,  many  of  this  element  may  be  presen t
1..* At least  one  of  this  elemen t  is  required ,  many  may  be  

presen t
1..N At least  one  of  this  elemen t  is  required ,  up  to  and  

including  N  number  of  this  element  may  be  presen t
 

Interac t ion  diagra m s  presen te d  in  this  documen t  are  based  on  the  UML  
Notation.

E.1.7 Relate d  Docu m e n t a t i o n

There  is  a  docume n t  that  fully  describes  metada t a  element s  that  are  used  in
multiple  models.  This  documen t ,  the  UMM- Common
(https://wiki.ea r th d a t a .n a s a .gov/display/CMR/CMR + Docu m e n t s )  is
documen t e d  separa t e ly.  The  Variable  model  makes  several  reference s  to  the
UMM- Common  throughou t .
 

The  lates t  versions  of  all  docume n t s  below  should  be  used.  The  lates t  ESDIS
Project  documen t s  can  be  obtained  from  URL:  https://ops1-
cm.ems.eosdis.nas a .gov.  ESDIS  documen t s  have  a  documen t  number
star ting  with  either  423  or  505.  Other  docume n t s  are  available  for  reference
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in  the  ESDIS  project  library  website  at:
http://esdisfmp01.gsfc.nas a .gov/esdis_lib/defaul t .php  unless  indicated
otherwise .

E.1.7.1 Applicable  Documen ts

The  following  docume n t s  are  reference d  within,  are  direc tly  applicable,  or  
contain  policies  or  other  direc tive  mat te r s  that  are  binding  upon  the  conten t
of  this  documen t .  

423- RQMT- 003 Metada t a  Requirem e n t s  Base  Reference  Documen t
CMR  Life  Cycle https://wiki.ea r t hd a t a .n a s a .gov/display/CMR/CMR + Docu m e

nts
423- RQMT- 003- A
UMM- Common

Metada t a  Requirem e n t s  Base  Reference  Appendix  A UMM-
Common
https://wiki.ea r t hd a t a .n a s a .gov/display/CMR/CMR + Docu m e
nts

SERF https://gcmd.nas a .gov/Aboutus/xml/se rf/se rf .xsd

https://gcmd.nas a .gov/add/s e rfguide/index.h t ml
CMR  End- To-End  
Services  Study  
(Task  25)  EED2-
TP-025

https://drive.google.com/ope n?
id=0BzJ0Mge 7A2GEQ0NlZ0tnQktlbnM

E.1.7.2 Referenc e  Documen t s

The  following  docume n t s  are  not  binding  on  the  conten t  but  referenc ed  
herein  and  amplify  or  clarify  the  informa tion  presen te d  in  this  documen t .

Tags http://en.wikipedia.org/wiki/Tag_%28m e t a d a t a % 2 9
Transla t
ors

Transla to r s  to  ISO  can  be  found  at  
https://cdn.ea r t h d a t a .n a s a .gov/iso/resou rc e s / t r a n sfo r m s/

XPath XPath  is  a  language  for  addressing  parts  of  an  XML 
documen t ,  designed  for  use  with  XSLT.

XLinks http://en.wikipedia.org/wiki/XLink
MENDS More  informat ion  on  the  Base  Metada t a  Requirem e n t s  

established  by  the  MENDS  group:  
https://wiki.ea r t hd a t a .n a s a .gov/display/NASAISO/NASA+Bas e
+Meta d a t a + R e q ui r e m e n t s  
http://www.w3schools.com/sche m a / el_choice.a sp
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E.2 UNIFIED  METADATA  MODEL  - VARIABLES

E.2.1 Variable  Context  Diagra m  and  Metad at a  Model  Relatio n s h i p s

Figure  E.1  shows  the  UMM- Var  metada t a  model  at  a  high  level  and  its
relationships  with  other  key  models:  Collection  (UMM- C),  Granule  (UMM-
G),  and  Service  (UMM- S).  It  is  a  high- level  diagra m,  with  abbrevia te d
models,  showing  the  key  associa tions  between  the  new  UMM- Var  and  the
other  models  in  the  UMM.  Note  that  the  figure  specifically  highlights  the
Variable  model ' s  role  in  the  context  of  the  Unified  Metada t a  Model.

Figure  E. 1 : Variabl e  (UMM- Var)  as  part  of  the  UMM  cont ex t  diagra m

E.2.2 Use  Cases

This  section  provides  information  about  use  cases  identified  for  the  UMM-
Var.  In  keeping  with  the  UML  methodology,  we  provide  a  use  case  diagra m
showing  the  actor ' s  interac tion  with  the  system.  An  activity  diagra m  shows
the  flow  of  data,  in  terms  of  the  user  experience ,  and  a  sequence  diagram
which  shows  the  sequence s  of  actions  within  the  system,  and  the  key
componen t s  of  the  system.

E.2.2.1 Browse  Variables  of  a  Collection

Scena rio:  A user  star ts  with  a  collection  and  wants  to  know  what  variables  it
includes.
 

E-13
Check  the  ESDIS  CM  library  at  https://ops1- cm.ems.eosdis .nas a .gov/cm2/  to  verify  that  this  is  the  
correc t  version  prior  to  use



Metada t a  Requirem e n t s  Base  Reference  Appendix  E  UMM- Variables 423- RQMT- 003- E,  Rev  
-

Effective  Date:   October  2018

Outco m e s :  Enables  a  user  without  any  knowledge  of  variable  names  to
search  for  collections,  select  one,  and  be  presen t ed  with  a  list  of  variables
for  that  collection,  grouped  by  measur e m e n t .
 
See  the  use  case  diagra m  below.

Figur e  E. 2 : Use  Case:  Brow s e  Variable s  of  a  Collec t i o n

 

See  the  user  experience  activity  diagram  below.

Figur e  E. 3 : Activity  Diagra m:  Brows e  Variabl e  of  a  Collec t io n

 

See  the  system  workflow  sequence  diagra m  below .
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Figure  E. 4 : Sequ e n c e  Diagra m:  Brow s e  Variable s  of  a  Collec t i o n

E.2.2.2 Faceted  Browse

Scena rio  [a]:  A user  of  a  search  tool,  i.e.  Earthda t a  Search  Client  (EDSC  -
https://sea r ch .e a r t h d a t a .n a s a .gov),  can  get  a  list  of  Measure m e n t  facets
from  the  CMR.
Scena rio  [b]:  A user  of  the  EDSC  can  click  on  a  "Measure m e n t"  facet  value
and  const r ain  the  lists  to  the  collections  that  match  the  selec ted
Measure m e n t  type  and  any  other  const r ain t s  (i.e.  spatial,  temporal)  that
have  been  selec ted .
 
Outco m e s :  A  user  of  the  EDSC,  with  no  knowledge  of  the  types  of
Measure m e n t s  available  within  the  CMR,  can  get  a  list  of  types  of
Measure m e n t s ,  and  can  further  const ra in  the  lists  to  Collections  which
match  by  selecting  that  type  of  Measure m e n t ,  and  any  other  const rain t s .
Note:  The  user  can  select  a  Measure m e n t  type  to  see  the  list  of  Variables
available  for  that  Measure m e n t  type,  and  an  associa ted  list  of  quality  and
ancillary  variables.  The  associa t ion  between  Measu re m e n t  types  and
Variables  may  be  made  previously  by  the  Metada t a  Curator  using  the
Metada t a  Manage m e n t  Tool  (MMT),  or  a  client  specific  to  that  provider .
 
Note:  Scena rios  [a]  and  [b]  are  related ,  in  that  the  first  repres en t s  a  star ting
point  for  faceted  browse,  whereby  the  user  can  see  a  list  of  facets.
Typically,  the  user  wants  to  nar row  the  search  criteria  as  much  as  possible,
so  star ting  with  the  list  of  facets  (scena rio[a]),  the  user  selects  one  or  more
facets  (scenario[b])  and  via  the  EDSC  UI,  this  yields  a  search  resul t  which
displays  those  variables  available  in  associa tion  with  a  specific
Measure m e n t  type.
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See  the  use  case  diagra m  below

Figur e  E. 5 : Use  Case:  Face t e d  Brows e

 

See  the  user  experience  activity  diagram  below
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Figure  E. 6 : Activity  Diagra m:  Facet e d  Brows e

 

See  the  workflow  sequence  diagra m  below

Figure  E. 7 : Sequ e n c e  Diagra m:  Facet e d  Brows e
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E.2.2.3 Update  Variable  Associations

Scena rio  [a]:  A user  of  the  CMR  client,  such  as  the  MMT  or  other  suitable
metada t a  cura t ion  tool,  can  associa te  multiple  variables  with  a  collection.
Scena rio  [b]:  A user  of  the  CMR  client,  can  submit  multiple  collections  and
all  of  the  variables  listed  for  each  collection.
Scena rio  [c]:  A  metada t a  cura to r  can  populat e  the  list  of  valid
measur e m e n t s  associa ted  with  variable  with  selec tions  from  the  Science
Keywords  hiera rchy,  Community  Surface  Dynamics  Modeling  System
(CSDMS)  or  NetCDF  Climate  and  Forecas t  (CF)  metada t a  convention.
 
Outco m e s :  The  cura to r  seeded  the  CMR  with  new  valid  measur e m e n t s
chosen  from  the  Science  Keywords  hiera rchy  and  allowed  editors  to
maintain  variable  and  collection  associa t ions .  A metada t a  cura tion  tool,  e.g.
MMT,  or  anothe r  suitable  metada t a  cura tion  tool,  may  be  used  to
maintain/upda t e  the  variable  and  collection  associa tions .
 
See  the  use  case  diagra m  below.

Figur e  E. 8 : Use  Case:  Update  Variabl e  Assoc ia t i o n s

 

See  the  user  experience  activity  diagram  below .

E-18
Check  the  ESDIS  CM  library  at  https://ops1- cm.ems.eosdis .nas a .gov/cm2/  to  verify  that  this  is  the  
correc t  version  prior  to  use



Metada t a  Requirem e n t s  Base  Reference  Appendix  E  UMM- Variables 423- RQMT- 003- E,  Rev  
-

Effective  Date:   October  2018

Figure  E. 9 : Activity  Diagra m:  Updat e  Variable  Assoc ia t i o n s

 

See  the  workflow  sequence  diagra m  below .
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Figur e  E. 10 : Sequ e n c e  Diagra m:  Updat e  Variabl e  Assoc i a t i o n s

E.2.2.4 Search  Relevancy  Ranking

Scena rio:  As a  search  engine  (CMR),  I can  rank  collections  with  a  high  
relevance  ranking  when  one  or  more  of  the  search  words  appea r  in  the  
measur e m e n t  terms  associa ted  with  the  variables  in  the  collection,  as  
opposed  to  more  generic  fields  such  as  the  summary  or  references .

 

Outco m e s :  Returns  to  the  user  a  list  of  Collections  ranked  by  relevancy  to  
the  words  used  in  the  search  term  matching  a  measur e m e n t  term.

 

See  the  use  case  diagra m  below .
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Figur e  E. 11 : Use  Case:  Searc h  Relevan cy  Rankin g

 

See  the  user  experience  activity  diagram  below .

Figure  E. 12 : Activity  Diagra m:  Search  Relevan cy  Rankin g

 

See  the  workflow  sequence  diagra m  below .
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Figure  E. 13 : Seq u e n c e  Diagra m:  Searc h  Releva n cy  Rankin g

E.2.2.5 Cross- site  Data  Subse t ting

Scena rio:  As  a  subse t t ing  GUI,  I  can  presen t  the  variables  for  a  given
collection  in  a  logically  categorized  way,  such  as  by  measu re m e n t ,  and
furthe r  subse t  the  data  into  more  specific  groups  based  on  additional
crite ria.
 
Outco m e s :  Enables  users  of  a  subse t t ing  GUI  to  perform  cross- site
subse t t ing  variables  based  on  the  selection  of  a  collection  and  categorized
by  measur e m e n t .  Cross- site  subset t ing  occurs  when  a  variable  (by  its
associa tion  with  a  granule)  can  exist  in  more  than  one  collection  and  these
collections  may  be  sourced  from  multiple  sites  (i.e.  GES  DISC,  LAADS,  etc.).
The  CMR  can  perform  a  cross- site  search  since  it  houses  metada t a  from  all
sites.  This  use  case  enables  a  user  to  go  on  to  perform  subse t t ing  via  a  GUI.
 
Note:  In  the  example  shown  below,  the  measur e m e n t  term  used  was
"Ozone".  This  resul ted  in  three  collections  being  returne d  from  the  search:
AIRX2RET  v005,  OMDOAO3  v003,  and  MOD08  v006.  In  the  subse t t ing  GUI,
variables  are  shown  grouped  for  each  collection.  The  user  will  be  able  to
subse t  the  variable  fields  for  specific  granules  of  intere s t .
 
See  the  use  case  diagra m  below.
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Figur e  E. 14 : Use  Case:  Cross- site  Data  Subs e t t i n g

 

Figure  E. 15 : User  interfac e  view  for  a  user  to  choo s e  a  subs e t  of
variabl e s  for  the  AIRX2RET  collec t i o n
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Figure  E. 16 : User  interfac e  view  for  a  user  to  choo s e  a  subs e t  of
variable s  for  the  OMDOAO3  colle c t i o n

Figure  E. 17 : User  interfac e  view  for  a  user  to  choo s e  a  subs e t  of
variabl e s  for  the  MOD0 8  colle c t i o n

 

See  user  experienc e  activity  diagra m  below.
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Figur e  E. 18 : Activity  Diagra m:  Cross- site  Data  Subs e t t i n g

 
This  following  depicts  the  case  where  collections  are  searched  for  across
DAACs.  See  the  workflow  sequence  diagra m  below.
 

Figure  E. 19 : Seq u e n c e  Diagra m:  Cross- site  Data  Subs e t t i n g

E-25
Check  the  ESDIS  CM  library  at  https://ops1- cm.ems.eosdis .nas a .gov/cm2/  to  verify  that  this  is  the  
correc t  version  prior  to  use



Metada t a  Requirem e n t s  Base  Reference  Appendix  E  UMM- Variables 423- RQMT- 003- E,  Rev  
-

Effective  Date:   October  2018

E.2.2.6 Access  Variables,  including  Ancillary  Variables  (extension  of  the  
Cross- Site  Subse t ting  Use  Case).

Scena rio:  The  user  star ts  with  a  list  of  science  variables,  e.g.,  {"sea  surface
height",  "10.7  micron  band",  "NIR  radiances",  ...  },  and  wants  to  know
which  collections  contain  the  specified  variables  (and  may  also  want  to
know  about  data  quality,  instrum e n t  calibra t ion,  brightne ss  temper a t u r e ) .
These  variables  may  be  needed  to  fully  unders t a n d  the  data.
 
Outco m e s :  Enables  a  user  without  any  knowledge  of  the  available  variables
to  locate  those  variables  of  intere s t ,  and  const ra in  these  by  collection
metada t a ,  e.g.  calibra t ion,  spatial  extent ,  temporal  extent ,  spacecraf t  orbit
location,  etc.  which  contain  a  variable  containing  proper t ie s  selected  from
the  initial  list  of  prope r t i es .  Allows  the  subsequ e n t  discovery  of  associa ted
variables,  e.g.  ancillary,  calibra t ion,  geolocat ion,  data  quality  variables ,
which  are  direc tly  related  to  the  science  variable  selected.
 
See  the  use  case  diagra m  below.
 

Figur e  E. 20 : Use  Case:  Acce s s  Variabl e s  includi n g  Ancillary  Variable

 

See  the  user  experience  activity  diagram  below.
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Figur e  E. 21 : Activity  Diagra m:  Acce s s  Variable s  includ in g  Ancil lary
Variable

See  the  workflow  sequence  diagra m  below.

 

Figure  E. 22 : Seq u e n c e  Diagra m:  Acce s s  Variable s ,  includi n g
Ancillary  Variable

E.2.2.7 Integra t ing  GIBS  with  Web- Based  Clients

Scena rio:  As  a  user  of  a  Global  Image ry  Browse  Services  (GIBS)  client  (e.g.
EDSC,  Worldview,  GloVIS  -  https://glovis.usgs .gov/),  I  can  view  a  pre-
genera t e d  visualiza tion  for  a  specific  granule  or  a  daily  composite  of
multiple  granules  with  a  specific  collection  and  variable.  Through  CMR,  I
can  locate  the  granules ,  the  correspon ding  data  variable  from  which  the
layer  was  genera t e d ,  and  any  ancillary  variables  that  need  to  go  along  with
that  variable  (geolocat ion,  data  quality,  etc.).  Ideally,  I  can  transform  that
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information  into  a  set  of  subse t t ing  reques t  URLs  that  will  fetch  just  those
data  variables  from  the  appropria t e  granules .
 
Outco m e s :  Allow  users  of  a  GIBS  client  to  fetch  data  subse t s  based  on  their
layer  selec tions ,  and  any  associa ted  variables .
 
Note:  It  may  be  a  prerequisi t e  for  this  use  case  to  have  a  way  to  invoke
"show  layers"  for  a  collection,  and  selected  variable(s),  per  the  GIBS  client.
Also,  providers  may  be  providing  a  single  image  per  granule  to  GIBS,  e.g.  if
it's  a  L3/L4  produc t .  But  for  L1/L2  product s ,  this  is  not  always  the  case.  For
one  provider ,  LP  DAAC,  the  only  non- composited  L1/L2  granule  imagery
available  is  for  the  AST_L1T  product .
 
See  the  use  case  diagra m  below.
 

Figure  E. 23 : Use  Case:  Inte gr a t i n g  GIBS  with  web- bas ed  client s

 

See  the  user  experience  activity  diagram  below.
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Figur e  E. 24 : Activity  Diagra m:  Inte gra t i n g  GIBS  with  web- based
clien t s

 

See  the  workflow  sequence  diagra m  below.

 

Figure  E. 25 : Seq u e n c e  Diagra m:  Inte gra t i n g  GIBS  with  web- based
clien t s

E.2.2.8 Measure m e n t  Comparison  of  two  in-situ  measu re m e n t s  of  Species  X

Scena rio:  Measure m e n t  Comparison  of  two  in-situ  measur e m e n t s  of  Species
X,  which  is  critical  to  unders t a n d ing  of  troposphe r ic  chemist ry.  In  this
scena rio,  the  measur e m e n t  techniques  are  not  well  established.  Find
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collections  (and  variables)  which  are  tagged  with  measu re m e n t  terms  for
Species  X (e.g.  X =  Nitrous  Oxide).
 
Outco m e s :  User  obtains  collections  (and  variables)  for  Principal
Investiga to r  (PI)- related  data  files  containing  Species  X from  instrum e n t  A
and  instrum e n t  B.
 
See  the  use  case  diagra m  below.

Figur e  E. 26 : Use  Case ,  Meas ur e m e n t  Compari s o n  of  two  in- situ
mea s u r e m e n t s  of  Spec i e s  X

 

See  the  user  experience  activity  diagram  below
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Figur e  E. 27 : Activity  Diagra m:  Meas ur e m e n t  Compari s o n  of  two  in- situ
meas u r e m e n t s  of  Spec i e s  X

 

See  the  workflow  sequence  diagra m  below.

 

Figur e  E. 28 : Sequ e n c e  Diagra m:  Meas u r e m e n t  Compari s o n  of  two  in- situ
mea s u r e m e n t s  of  Spec i e s  X

E.2.3 UMM- Var  Metadat a  Model   

As  shown  in  Figure  E.29,  the  UMM- Var  Metada ta  Model  asser t s  that  a
Variable  metada t a  instance  is  related  to  one  or  more  Collections ,  one  or
more  Granules,  one  or  more  Variables  (e.g.  a  Science  Variable  may  have  a
related  Quality  or  Ancillary  Variable).   The  remaining  classes:
Charac t e r i s t ics ,  ScienceKeywords ,  Measure m e n t s ,  Sets,  FillValues  and
Dimensions  are  discussed  in  more  detail  throughout  the  remainde r  of  this
documen t .  Each  class  and  relationship  express  a  differen t  type  of
information  conveyed  by  the  variable.
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Figur e  E. 29 : UMM- Var  Metadat a  Model  

The  author  of  a  Variable  metada t a  record  should  be  cognizant  of  the
following:
 
1.  A Collection  has  zero  or  more  Variables .
2.  A  Granule  aggreg a t e s  one  or  more  Variables.  Note  the  Variable  class
lifecycle  is  depende n t  on  the  Granule  class  instance  lifecycle.  Meaning  that
a  Granule  is  defined  by  the  Science  Team  first,  and  then  each  Variable
which  is  aggrega t e d  by  the  Granule  is  defined.  The  metada t a  within  the
CMR  simply  reflec ts  this.
3.  A  Variable  may  be  related  to  zero  or  more  Variables.  For  example,  a
Variable  with  VariableType:  Science  may  have  a  related  Variable(s)  with
VariableType:  Quality  and/or  a  Variable  with  VariableType:  Ancillary.
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4.  The  elemen t s  within  the  Charac t e r i s tics  section  apply  to  a  Variable.  Not
all  Variables  have  all  the  elemen ts  contained  within  the  Charac t e r i s t ics
class.
5.  The  elemen t s  of  the  ScienceKeywords  section  also  apply  to  a  Variable.
The  ScienceKeywords  may  be  sourced  from  GCMD  Keywords.  (See
Appendix  C).
6.  The  elemen t s  of  the  Measure m e n t  section  apply  to  a  Variable.  The
Measure m e n t  names  may  be  sourced  from  the  CSDMS  standa rd  names  or
the  CF  Convention  standa r d  names.  This  process  will  be  dicta ted  by  a
GCMD- style  Governanc e  process .  (See  Appendix  D).
7.  Informa tion  in  the  Charac t e r i s t ics  section  should  be  derived  only  from
the  Granule ' s  data  file.  Granule  selec ted  should  be  from  a  collection  that  is
associa ted  with  the  variable.
8.  A Variable  record  may  be  crea ted  /  updated  via  the  MMT  GUI  or  XML
file.
9.  A  Variable 's  record  should  answer  all  parts  of  the  following  question:
What  measure m e n t  type,  collections,  variables ,  granules ,  visualiza tions  are
associa ted  with  the  Variable?
10.  A  mechanism  within  the  UMM- S  model  enables  the  associa tion  of
Services  with  specific  Variables.

E.2.3.1 Variable

Elem e n t s
Variable  [1..N]
Variable/Nam e  [R]
Variable/LongN a m e  [R]
Variable/Definition  [R]
Variable/Unit  [R]
Variable/DataType  [R]
Variable/Scale
Variable/Offse t
Variable/VariableType
 
Des cr ipt i o n
The  required  fields:  Name,  LongNa m e,  DataType  are  derived  from  the
Variable  fields  in  the  data  set.  The  non- manda to ry  fields.  Units,  ValidRange,
Scale  and  Offset  are  derived  from  the  data  set,  if  available.  The  Definition
and  the  VariableType  fields  are  set  by  the  metada t a  cura to r  via  the  MMT
client.

Name  [R]   
Elem e n t  Spec i f i c a t i o n
Variable/Nam e  (1)
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Des cr ipt i o n
A variable  short  name  given  by  the  data  provider .
 
Variables  are  available  in  a  wide  range  of  forms.  These  variables  are  named
similarly  across  a  family  of  collections ,  but  these  names  differ  considera bly
across  collections.  The  variety  of  variables  is  illustra t e d  using  some
examples  across  a  sample  of  collections  below.
 
The  VIIRS_SST_NPP  L3C- GHRSST- SST  Data  Set  struc tu r e  is  repres e n t e d
as:
 

Figure  E. 30 : The  sea_s urfac e_t e m p e r a t u r e  variabl e  highl i g h t e d
within  the  VIIRS_SST_NPP  L3C- GHRSST- SST  Data  Set

 
The  highlighted  sea_surface_te m p e r a t u r e  variable  structu r e  is  shown  as  the
following  figure.  Note  the  dimensionali ty  of  the  variable  is:  time = 1 ,
nj=3072  and  ni=4096 .
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Figur e  E. 31 : The  sea_surfa c e_t e m p e r a t u r e  variable  struc t ur e

 

Figur e  E. 32 : A sea_surfa c e_t e m p e r a t u r e  variable  plot

 

The  correspon ding  data  quality  variable  is  shown  below.  Note  the
dimensionali ty  of  the  variable  is:  time = 1 ,  nj=3072  and  ni=4096.
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Figur e  E. 33 : The  quali ty_leve l  variable  struc t ur e

 

Converse ly,  the  LST  variable  contained  within  the  MOD11A1  Data  Set  
Structu r e  is  shown  as:

 

Figur e  E. 34 : he  LST_Day_1k m  variable  highl i g h t e d  within  the
MOD1 1A 1  Data  Set

 
The  LST_Day_1km  variable  structu r e  is  repres e n t e d  as  shown  below.  Note
the  dimensionali ty  of  the  variable  is:  YDim=1200  and  XDim=120 0.
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Figur e  E. 35 : The  LST_Day_1KM  variabl e  struc tu r e

 

LST_Day_1km  plot

 

Figur e  E. 36 : A LST_Day_1k m  plot
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The  corresponding  quality  variable  is  repre se n t e d  as  shown  below.  Note  the
dimensionali ty  of  the  variable  is:  YDim=1200  and  XDim=1200 .
 

Figure  E. 37 : The  QC_Day  variable  struc t ur e

CER_BDS_Aqua- FM3_Edition1  Data  Set  structu r e
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Figur e  E. 38 : The  CERES_SW_Filter e d_Radi a n c e s _U p w ard s  variable
highl i g h t e d  within  the  CER_BDS_Aqua- FM3_Edit io n 1  Data  Set

struct u r e

 

The  selected  CERES_SW_Filte red_Radianc es_Upwa r d s  variable  struc tu r e  is  
repres en t e d  as  shown  below.  Note  the  dimensionali ty  of  the  variable  is:  
Records = 1 3 0 9 1  and  Samples = 6 6 0 .

Figur e  E. 39 : The  CERES_SW_Filter e d_Radi a n c e s _U p w ard s  variable
struct u r e
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CERES_Solar_Zenith_at_Surface  variable  structu r e

Figur e  E. 40 : CERES_SYN_1k m  Data  Set  struc t ur e

 

Figur e  E. 41 : The  SW_TOA_Clear- Sky  variable  highl i g h t e d  within  the
CERES_SYN_1k m  Data  Set  struc t ur e

SW_TOA_Clear- Sky  variable  struc tu r e .  Note  the  dimensionali ty  of  the  
variable  is:  Mean_&_Stdev = 2 ,  Synoptic_Hours_(1,  4,  7,  10,  13,  16,  19,  
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22)=8,  1.0_deg. re gional_cola t .zones = 1 8 0  and  
1.0_deg._regional_long._zones = 3 6 0 .
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Figure  E. 42 : The  SW_TOA_Clear- Sky  variable  struc t ur e

 

SW_TOA_Clear- Sky  variable  plot

 

Figure  E. 43 : A SW_TOA_Clear- Sky  variable

 

AIRS.2012.02.09.L3.CO2Std00 8  data  set  structu r e
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Figure  E. 44 : The
mole_frac t io n_of_carb o n_di oxid e_in_fre e_trop o s p h e r e  variabl e

highl i g h t e d  within  the  AIRS.2 0 1 2 . 0 2 . 0 9 .L 3 .CO 2 S t d 0 0 8  data  set

 

The  highlighted  mole_fract ion_of_carbon_dioxide_in_free_troposph e r e  
variable  structu r e .  Note  the  dimensionali ty  of  the  variable  is:  LatDim = 9 1 ,  
LonDim = 1 4 4 .

Figure  E. 45 : The
mole_frac t io n_of_carb o n_di oxid e_in_fre e_trop o s p h e r e  variabl e

struct u r e
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Figure  E. 46 : A mole_frac t i o n_of_carb o n_diox id e_in_fre e_trop o s p h e r e
plot

 

Sample  Values  (given  in  bold ) below:
 
sea_s urfac e_t e m p e r a t u r e  (sea  surface  temper a t u r e )
quali ty_leve l  (quality  level  of  the  sea  surface  tempera t u r e )
LST_1KM_Day  (daily  daytime  1km  grid  land  surface  tempera t u r e )
QC_day  (quality  control  for  daytime  LST  and  emissivity)
CERES_SW_Filter e d_Radia n c e s_ U p w ar d s  (CERES  SW  filtered  radiances ,
upwards)
CERES_Solar_Zeni t h_at_Surfa c e  (CERES  solar  zenith  at  surface)
SW_TOA_Clear- Sky  (1  degree  regional  month  observed  TOA fluxes)
mole_frac t io n_of_carb o n_di oxid e_in_fre e_trop o s p h e r e  (mole  fraction  of
carbon  dioxide  in  free  troposphe r e)
psl  (mean  sea  level  pressu re)
O3_ppbv  (ozone  mixing  ratio  repor t ed  in  par ts  per  billion  by  volume)
Scat_55 0  (total  dry  aerosol  scat te r ing  coefficient  at  550  nm)
Sur_Refl_b 0 1  (surface  reflec tance  band  1)
WDB_L3MCA1 0  (Aerosol  Optical  Depth  550nm  (Land  Only)  )
 
Tags
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Required,  Free  Text  Search
 
Sampl e  Mappin g s
ISO  19115- 1:
/
mdb:MD_Metad a t a /m d b:iden t ifica tionInfo/mri:MD_DataIden t ifica tion/mri:ci
tation/cit:CI_Cita tion/ci t:iden tifier/mcc:MD_Iden t ifier[mcc:des c r ip t ion/gco:C
harac t e rS t r ing[. = ' N a m e ' ]]/mcc:code/gco:Cha r ac t e r S t r ing

LongNa m e  [R]
Elem e n t  Spec i f i c a t i o n

Variable/LongN a m e  (1)
 
Des cr ipt i o n
The  expanded  or  long  name  given  by  the  data  provider .
 
Sample  values  (given  in  bold ) below:
 
sea_surface_tem p e r a t u r e  (sea  surfac e  temp er a t ur e )
quality_level  (quali ty  level  of  the  sea  surfac e  temp er a t u r e )
LST_1km_Day  (daily  daytim e  1km  grid  land  surfac e  temp er a t ur e )
QC_day  (quali ty  contro l  for  daytim e  LST  and  emis s iv i ty )
CERES_SW_Filtered_Radianc es_Upw a rd s  (CERES  SW  filter ed  radian c e s ,
upward s )
CERES_Solar_Zenith  (CERES  solar  zenith  at  surfac e )
SW_TOA_Clear- Sky  (1  degre e  regio n a l  mont h  obs erv e d  TOA  fluxe s )
>mole_frac t ion_of_carbon_dioxide_in_free_troposph e r e  (mole  fract ion  of
carbon  dioxid e  in  free  tropo s p h e r e )
psl  (mea n  sea  level  pres s u r e )
O3_ppbv  (ozon e  mixin g  ratio  reporte d  in  parts  per  bill ion  by  volu m e )
Scat_550  (total  dry  aeros o l  scatt er i n g  coeff i c i e n t  at  550  nm )
LST_1KM_Day  (daily  daytim e  1km  grid  land  surfac e  temp er a t ur e )
Sur_Refl_b01  (surfac e  reflec ta n c e  band  1 )
WDB_L3MCA10  v004  (Aeros o l  Optica l  Depth  550 n m  (Land  Only) )
 
Tags
Required,  Free  Text  Search
 
Sampl e  Mappin g s
ISO  19115- 1:
/
mdb:MD_Metad a t a /m d b:iden t ifica tionInfo/mri:MD_DataIden t ifica tion/mri:ci
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tation/cit:CI_Cita tion/ci t:iden tifier/mcc:MD_Iden t ifier[mcc:des c r ip t ion/gco:C
harac t e rS t r ing[. = 'LongN a m e ' ]]/mcc:code/gco:Cha r a c t e r S t r ing

Definition  [R]
Elem e n t  Spec i f i c a t i o n

Variable/Definition  (1)

 

Des cr ipt i o n

The  definition  of  the  variable  given  by  the  data  provider .  This  can  typically  
be  found  in  the  Collection  User  Guide  corresponding  to  the  variable.

 

Ideally,  it  should  include  the  details  of  what  is  being  measu re d ,  the  scope  of
the  measu re m e n t  and  any  other  informa tion  to  help  a  scientis t  to  
unders t a n d  what  is  par ticula r  to  this  variable.  See  the  Sampling  class  for  
details  about  the  sampling  method  and  the  measur e m e n t  and  repor t ing  
conditions .

 

Sample  value:  "Angstrom  Exponen t  is  an  exponen t  that  expresse s  the  
spect ral  depende nc e  of  aerosol  optical  thickness  ( )  with  the  waveleng t h  of  τ
inciden t  light  ( ).  The  spect ra l  depende nc e  of  aerosol  optical  thickness  can  λ
be  approxima te d  (depending  on  size  distribution)  by,  a  =      where   is  τ β λα α
Angstrom  exponen t  (  =  aerosol  optical  thickness  at  1  m)".β μ

 

Tags

Required

 

Sampl e  Mappin g s

ISO  19115- 1:
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/
mdb:MD_Metad a t a /m d b:iden t ifica tionInfo/mri:MD_DataIden t ifica tion/mri:ab
strac t /gco:Cha r ac t e r S t r ing
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Unit  [R]
Elem e n t  Spec i f i c a t i o n

Variable/Unit  (1)

 

Des cr ipt i o n

The  unit  used  to  repor t  the  variable.

 

The  list  of  units  will  be  sourced  from  the  Datase t  Interope r a bili ty  Working  
Group  
(https://wiki.ea r th d a t a .n a s a .gov/display/ESDSWG/Data s e t + I n t e r o p e r a b ili ty
+Working + G r ou p).

 

The  list  will  be  manage d  as  a  KMS- manage d  list.

 

Sample  values:

Table  E. 2 : Exampl e  value s  for  the  variabl e ' s  unit

Coordina t e
Variable

Unit  Value Exampl e s

latitude degrees_nor th 89.9  degrees_nor th
longitude degrees_eas t -179.9  degrees_eas t
pressur e Pa  or  hPa 50  Pa
height  
(depth)

mete r  (m)  or  kilometer  (km) 10,000  m

time

Seconds,  minutes ,  hours ,  days,  etc.,  
since  a  specific  star ting  point  in  time,  
often  (but  not  always)  repres e n t ing  a  
canonical  time  (e.g.,  1  Jan  1970,  TAI93,
star t  of  mission,  etc.).

Time  is  in  ISO-  8601  
format.  seconds  since  
1992- 10-
08T15:15:42.5- 6:00  
days  since  1970- 01-
01T00:00:0

 

Tags
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Required

 

Sampl e  Mappin g s

ISO  19115- 1:

/
mdb:MD_Metad a t a /m d b:con te n t Info/mrc:MD_Coverag eD esc r ip t ion/mrc:a t t r
ibuteGroup/m rc :MD_AttributeGroup/m rc :a t t r ibu t e /m r c:MD_Sam pleDime nsi
on/mrc:uni ts/gml:UnitDefinition/gco:uom N a m e

with

/
mdb:MD_Metad a t a /m d b:con te n t Info/mrc:MD_Coverag eD esc r ip t ion/mrc:a t t r
ibuteGroup/m rc :MD_AttributeGroup/m rc :a t t r ibu t e /m r c:MD_Sam pleDime nsi
on/mrc:uni ts/gml:UnitDefinition/gco:uomSym bol

with

/
mdb:MD_Metad a t a /m d b:con te n t Info/mrc:MD_Coverag eD esc r ip t ion/mrc:a t t r
ibuteGroup/m rc :MD_AttributeGroup/m rc :a t t r ibu t e /m r c:MD_Sam pleDime nsi
on/mrc:uni ts/gco:UomAngle/gco:me as u r eType/gco:Mea s u r eType /gco:Cha ra
cterSt r ing

DataType  [R]
Elem e n t  Spec i f i c a t i o n

Variable/DataType  (1)  <"byte",  "string",  "float",  "float32",  "float64",  
"double",  "uchar",  "uchar8",  "shor t",  "long",  "int8",  "int16",  "int32",  "int64",  
"uint8",  "uint16",  "unit32",  "uint64",  "ubyte",  "ufloat",  "ufloat32",  "ufloat64",
"OTHER">

 

Des cr ipt i o n

Specifies  the  basic  compute r  science  data  type  of  a  variable.  These  types  
can  be  either  short ,  long,  charac t e r ,  binary,  etc.
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Table  E. 3 : HDF4  user  guid e  as  a  poss ib l e  sourc e

HDF  Data
Type

Data  Type  Flag  and
Value

Des cr ipt i o n

char8 DFNT_CHAR8  (4) 8-bit  charac t e r  type

uchar8 DFNT_UCHAR8  (3)
8-bit  unsigned  
charac t e r  type

int8 DFNT_INT8  (20) 8-bit  intege r  type

uint8 DFNT_UINT8  (21)
8-bit  unsigned  integer  
type

int16 DFNT_INT16  (22) 16- bit  integer  type

uint16 DFNT_UINT16  (23)
16- bit  unsigned  intege r
type

int32 DFNT_INT32  (24) 32- bit  integer  type

uint32 DFNT_UINT32  (25)
32- bit  unsigned  intege r
type

float32 DFNT_FLOAT32  (5)
32- bit  floating- point  
type

float64 DFNT_FLOAT64  (6)
64- bit  floating- point  
type

 

Table  E. 4 : HDF5  user  guid e  as  a  poss ib l e  sourc e

HDF5  Data
Type

Data  Type  Flag  and
Value

Descript i o n

string NC_STRING string  type
char NC_CHAR charac t e r  type
ubyte NC_UBYTE unsigned  byte  type
ushor t NC_USHORT unsigned  short  type
uint NC_UINT unsigned  integer  type

uint64 NC_UINT64
64- bit  unsigned  
intege r  type

byte NC_BYTE byte  type
short NC_SHORT short  type
int NC_INT intege r  type
int64 NC_INT64 64- bit  intege r  type
double NC_DOUBLE double  type

 

Sample  value:  "float".
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Tags
Required
 
Sampl e  Mappin g s
ISO  19115- 1:
/
mdb:MD_Metad a t a /m d b:con te n t Info/mrc:MD_Coverag eD esc r ip t ion/mrc:a t t r
ibuteGroup/m rc :MD_AttributeGroup/m rc :a t t r ibu t e /m r c:MD_Sam pleDime nsi
on/mrc:sequ e nc e Id e n t ifie r/gco:Me m b e r N a m e / gco:a t t r ibu teType/gco:TypeN
ame/gco:aN a m e/gco:Cha r a c t e r S t r ing

Scale
Elem e n t  Spec i f i c a t i o n
Variable/Scale  (0..1)
 
Des cr ipt i o n
The  Scale  is  the  numerical  factor  by  which  all  values  in  the  stored  data  field
are  multiplied  in  order  to  obtain  the  original  values.  May  be  used  togethe r
with  Offset.  The  formula  by  which  the  Scale  and  Offset  are  applied  is
usually  one  of  the  following:
 

1. Additive  Offset  formula:  actual  data  value  =  (scale  factor  *  scaled
value)  +  offset

2. Subtrac t ive  Offset  formula:  actual  data  value  =  scale  factor  * (scaled
value  - offset)

 
Ref:
https://suppo r t .hdfgroup.o rg/ r ele a s e 4 /doc/UG_PDF.pdf  (Section  3.10.6
Calibra tion  Attributes)
 
Also,
https://cdn.ea r t h d a t a . n as a .gov/condui t /upload/495/ne t cdf_UG_3.6.3.pdf  (See
Appendix  B Attribute  Conventions)
 
Note:  the  additive  offset  formula  is  the  standa rd  one,  with  the  subtr ac t ive
being  non- standa rd ,  and  rarely  used.  Exceptions  include  science  variables
from:  MODIS  MOD08_M3  (MODIS/Ter ra  Aerosol  Cloud  Water  Vapor  Ozone
Monthly  L3  Global  1Deg  CMG)  and  MCD43A4  (MODIS/Ter ra +A qu a
BRDF/Albedo  Nadir  BRDF- Adjusted  Ref  Daily  L3  Global  - 500m)  which  use
the  subtrac t ive  offset  formula.

Sample  value:  0.0010000 00 0 4 7 4 9 7 4 5
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Tags
Recom m e n d e d
 
Sampl e  Mappin g s
ISO  19115- 1:
/
mdb:MD_Metad a t a /m d b:con te n t Info/mrc:MD_Coverag eD esc r ip t ion/mrc:a t t r
ibuteGroup/m rc :MD_AttributeGroup/m rc :a t t r ibu t e /m r c:MD_Sam pleDime nsi
on/mrc:scaleF ac to r /gco:Real

Offset
Elem e n t  Spec i f i c a t i o n
Variable/Offse t  (0..1)
 
Des cr ipt i o n
The  Offset  is  the  value  which  is  either  added  to  or  subtrac t e d  from  all
values  in  the  stored  data  field  in  order  to  obtain  the  original  values.  May  be
used  togethe r  with  Scale.  The  formula  by  which  the  Scale  and  Offset  are
applied  is  usually  one  of  the  following:
 

1. Additive  Offset  formula:  actual  data  value  =  (scale  factor  *  scaled
value)  +  offset

2. Subtrac t ive  Offset  formula:  actual  data  value  =  scale  factor  * (scaled
value  - offset)

 
Ref:
https://suppo r t .hdfgroup.o rg/ r ele a s e 4 /doc/UG_PDF.pdf  (Section  3.10.6
Calibra tion  Attributes)
 
Also,
https://cdn.ea r t h d a t a . n as a .gov/condui t /upload/495/ne t cdf_UG_3.6.3.pdf  (See
Appendix  B Attribute  Conventions)
 
Note:  the  additive  offset  formula  is  the  standa rd  one,  with  the  subtr ac t ive
being  non- standa rd ,  and  rarely  used.  Exceptions  include  science  variables
from:  MODIS  MOD08_M3  (MODIS/Ter ra  Aerosol  Cloud  Water  Vapor  Ozone
Monthly  L3  Global  1Deg  CMG)and  MCD43A4  (MODIS/Terr a +Aq u a
BRDF/Albedo  Nadir  BRDF- Adjusted  Ref  Daily  L3  Global  - 500m)  which  use
the  subtrac t ive  offset  formula.
 
Sample  value:  0.0
 
Tags
Recom m e n d e d
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Sampl e  Mappin g s
ISO  19115- 1:
/
mdb:MD_Metad a t a /m d b:con te n t Info/mrc:MD_Coverag eD esc r ip t ion/mrc:a t t r
ibuteGroup/m rc :MD_AttributeGroup/m rc :a t t r ibu t e /m r c:MD_Sam pleDime nsi
on/mrc:offse t /gco:Real

VariableType
Elem e n t  Spec i f i c a t i o n
Variable/VariableType   (0..1)  <"SCIENCE_VARIABLE",  
"QUALITY_VARIABLE",  "ANCILLARY_VARIABLE",  "OTHER">
 
Des cr ipt i o n
Specifies  the  basic  type  of  a  variable.  These  types  can  be  either :
"SCIENCE_VARIABLE",  "QUALITY_VARIABLE",  "ANCILLARY_VARIABLE",
"OTHER".  This  field  is  selec ted  by  the  Metada t a  Curato r  via  a  suitable  GUI,
i.e.  MMT,  or  an  alterna t e  metada t a  cura tion  tool.
 
Sample  value:  "SCIENCE_VARIABLE".
 

Tags

Recom m e n d e d

 

Sampl e  Mappin g s

ISO  19115- 1:
/
mdb:MD_Metad a t a /m d b:con te n t Info/mrc:MI_Coverag eD es c rip t ion/mrc:a t t r i
buteGroup/m rc:MD_Attribu teGrou p/m rc:con te n tType/mrc:MD_Covera g eCon
tentTypeCode  and
/
mdb:MD_Metad a t a /m d b:con te n t Info/mrc:MI_Coverag eD es c rip t ion/mrc:a t t r i
buteGroup/m rc:MD_Attribu teGrou p/m rc:con te n tType/mrc:MD_Covera g eCon
tentTypeCode/@codeLis tValue

VariableSubType
Elem e n t  Spec i f i c a t i o n
Variable/VariableSubType  (0..1)  <"SCIENCE_SCALAR",
"SCIENCE_VECTOR",  "SCIENCE_ARRAY",  "SCIENCE_EVENTFLAG",
"OTHER">
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Des cr ipt i o n
Specifies  the  sub  type  of  a  variable.  This  field  is  selected  by  the  Metada t a
Curato r  via  a  suitable  GUI,  i.e.  MMT,  or  an  alterna t e  metada t a  cura tion
tool.  There  are  differen t  types  of  science  variables  and  this  information  is
variable  specific  and  impor tan t  for  data  use.
 
Sample  values:
"SCIENCE_SCALAR"
"SCIENCE_VECTOR"
"SCIENCE_ARRAY"
"SCIENCE_EVENTFLAG"
"OTHER"
 
The  sub- types  can  be  used  in  the  following  way:  science_scala r  (e.g.,  O3,
NO,  NO2,  CH2O,  CN,  etc.);  science_vec to r  (e.g.,  wind  direction);
science_ar r ay  (e.g.,  radia tion  spect ru m,  aerosol  number  size  distribution);
science_even tflag  (e.g.,  cloud  flag,  pollution  plume).  There  are  other  types
of  variables  not  included  here.
 
Tags
Recom m e n d e d
 
Sampl e  Mappin g s
ISO  19115- 1:
TBD

E.2.3.2 Charac t e r i s t ics  

Elem e n t s

Charac t e r i s t ics  (0..1)

Charac t e r i s t ics/GroupPa t h

 

Des cr ipt i o n

The  element s  of  this  section  apply  to  a  Variable.

 

Tags

Recom m e n d e d
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E.2.3.2.1 GroupPa th
Elem e n t  Spec i f i c a t i o n
Charac t e r i s t ics/GroupPa t h  (0..1)
 
Des cr ipt i o n
The  full  path  to  the  variable  within  the  Granule  struc tu r e .  The  main  purpose
of  this  field  is  to  captu re  the  full  path  of  the  variable  from  within  the
granule  file  struc tu r e .  Sets  of  variables  which  are  nested  a  levels  below  the
"/'  root  level  can  be  located  correc t ly.
 
In  the  example  shown  here,  the  set  named  "/Data_Fields"  is  nested  in  a  path
called  '/MODIS_Grid_Daily_1km_LST".  This  importa n t  structu r a l  informa tion
is  not  lost  once  the  Variable  records  have  been  ingested  into  the  CMR.
 
Sample  Value:  '/MODIS_Grid_Daily_1km_LST/Data_Fields '
 
Tags
Recom m e n d e d
 
Sampl e  Mappin g s
ISO  19115- 1:
/
mdb:MD_Metad a t a /m d b:con te n t Info/mrc:MD_Coverag eD esc r ip t ion/mrc:a t t r
ibuteGroup/m rc :MD_AttributeGroup/m rc :a t t r ibu t e /m r c:MD_Sam pleDime nsi
on/mrc:othe rP ro p e r ty:S t ruc t u r e /gco:Cha r a c t e r S t r ing

E.2.3.3 ScienceKeywords  

Elem e n t s

ScienceKeywords  (0..N)

ScienceKeywords /Cate go ry  [R]

ScienceKeywords /Topic  [R]

ScienceKeywords / /Term  [R]

ScienceKeywords /Variable_Level1

ScienceKeywords /Variable_Level2

ScienceKeywords /Variable_Level3

ScienceKeywords /Det ailed_Variable
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Des cr ipt i o n

Science  Keywords  are  selected  by  a  Metada ta  Curato r  via  a  suitable  GUI  or
directly  in  the  metada t a  file.  Science  Keywords  are  derived  from  a
controlled  source;  in  this  case  the  GCMD  Keywords.  Science  Keywords  are
provided  to  enable  bet te r  searches  by  the  use  of  human- readable
measur e m e n t  terms.  Note  that  GCMD  Keywords  have  a  more  complex
structu r e  than  the  Measure m e n t  class.
 
ScienceKeywords  are  hiera rchical  with  the  higher  level  keywords ,  e.g.
Category,  Topic,  Term  required  and  the  lower  level  keywords ,  e.g.
VariableLevel1,  VariableLevel2  and  VariableLevel3  and  DetailedVariable
are  optional.  It  is  import an t  to  recognize  that  the  measu re m e n t  terms  are
sometimes  used  in  any  one  of  the  lower  level  keywords .  So  for  example  the
measur e m e n t  term  "Methane"  may  be  enter ed  into  the  field
"DetailedVariable"  for  a  collection  which  possesse s  Methane  variables,  e.g.
AIRX3STD.006.
 
Science  Keywords  search  is  offered  as  the  primary  way  to  discover
variables.  ScienceKeywords  and  Measure m e n t s  could  be  used
intercha n g e a b ly  for  faceted  browse  in  search  clients .  Elements  in  this
category  are  used  for  search  and  faceting  purposes .
 
Tags
Recom m e n d e d

E.2.3.3.1 ScienceKeywords
Elem e n t  Spec i f i c a t i o n

ScienceKeywords  (0..N)

ScienceKeywords /Cate go ry  [R]

ScienceKeywords /Topic  [R]

ScienceKeywords /Term  [R]

ScienceKeywords /Variable_Level1

ScienceKeywords /Variable_Level2

ScienceKeywords /Variable_Level3
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ScienceKeywords /Det ailed_Variable

 

Des cr ipt i o n
These  element s  describe  controlled  science  keywords  describing  the
measur e m e n t s /va r iables .  The  controlled  vocabula ry  for  Science  Keywords  is
maintained  in  the  Keyword  Manage m e n t  System  (KMS).  These  will  be
sourced  from  GCMD  Keywords.  See  Appendix  C.
 
Sampl e  Value s:
"Category":  "EARTH  SCIENCE",  "Topic":  "ATMOSPHERE",  "Term":
"ATMOSPHERIC  CHEMISTRY",  "Variable_Level1":  "NITROGEN
COMPOUNDS",  "Variable_Level2":  "Peroxyacyl  Nitra te".
 
Tags
Recom m e n d e d ,  Controlled  Vocabulary
 
Sampl e  Mappin g s
ISO  19115- 1:
/
mdb:MD_Metad a t a /m d b:iden t ifica tionInfo/mri:MD_DataIden t ifica tion/mri:de
scriptiveKeywords/mri:MD_Keywords[mri: type/mri:MD_KeywordTypeCode/
@codeListValue = 'Keyword ' ]/mri:keyword/gco:Cha r a c t e r S t r ing

E.2.3.4 FillValues

Elem e n t  Spec i f i c a t i o n

FillValues  [0..N]

FillValues/Value  [R]

FillValues/Type  [R]

FillValues/Desc rip tion

 

Des cr ipt i o n

The  fill  value  of  the  variable  in  the  data  file.  It  is  genera lly  a  value  which
falls  outside  the  valid  range.  For  example,  if  the  valid  range  is  '0,  360',  the
fill  value  may  be  '-1'.  The  fill  value  type  is  data  provider- defined.  It  is
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typically  a  value  out  of  valid  range,  although  some  cases  have  been  repor t ed
of  exceptions  to  this  rule.
 
Tags
Recom m e n d e d

E.2.3.4.1 Value  [R]
Elem e n t  Spec i f i c a t i o n
FillValues/Value  (1)
 
Des cr ipt i o n
The  fill  value  of  the  variable  in  the  data  file.
 
Sampl e  value s:  
-1
-9999
 
Tags
Required
 
Sampl e  Mappin g s
ISO  19115- 1:
/
mdb:MD_Metad a t a /m d b:iden t ifica tionInfo/mri:MD_DataIden t ifica tion/mri:ci
tation/cit:CI_Cita tion/ci t:iden tifier/mcc:MD_Iden t ifier[mcc:des c r ip t ion/gco:C
harac t e rS t r ing[. = ' F illValue ']]/mcc:code/gco:Cha r a c t e r S t r ing  =  Value:

E.2.3.4.2 Type  [R]
Elem e n t  Spec i f i c a t i o n

FillValue/Type  (1 ) <"SCIENCE_FILLVALUE",  "QUALITY_FILLVALUE",  
"ANCILLARY_FILLVALUE",  "OTHER">

 
Des cr ipt i o n
Type  of  fill  value  of  the  variable  in  the  data  file.
 
Sampl e  value s:  
SCIENCE_FILLVALUE
 
Tags
Required
 
Sampl e  Mappin g s
ISO  19115- 1:
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/
mdb:MD_Metad a t a /m d b:iden t ifica tionInfo/mri:MD_DataIden t ifica tion/mri:ci
tation/cit:CI_Cita tion/ci t:iden tifier/mcc:MD_Iden t ifier[mcc:des c r ip t ion/gco:C
harac t e rS t r ing[. = ' F illValue ']]/mcc:code/gco:Cha r a c t e r S t r ing  =  Type:

E.2.3.4.3 Descript ion
Elem e n t  Spec i f i c a t i o n

FillValue/Descrip t ion  (0..1)

 

Des cr ipt i o n

Descript ion  of  the  fill  value  of  the  variable  in  the  data  file.

 

Sampl e  value s:  

Valid  Science  Fill  Value

 

Tags

Recom m e n d e d

 

Sampl e  Mappin g s

ISO  19115- 1:

/
mdb:MD_Metad a t a /m d b:iden t ifica tionInfo/mri:MD_DataIden t ifica tion/mri:ci
tation/cit:CI_Cita tion/ci t:iden tifier/mcc:MD_Iden t ifier[mcc:des c r ip t ion/gco:C
harac t e rS t r ing[. = ' F illValue ']]/mcc:code/gco:Cha r a c t e r S t r ing  =  Description:

E.2.3.5 Dimensions  [R]

Elem e n t  Spec i f i c a t i o n
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Dimensions  [1..N]

Dimensions/Na m e  [R]

Dimensions/Size  [R]
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Des cr ipt i o n

A variable  consists  of  one  or  more  dimensions .  An  example  of  a  dimension
name  is  'XDim'.  An  example  of  a  dimension  size  is  '1200'.  Variables  are
rarely  one  dimensional .  Mode  commonly,  they  are  two  or  three  dimensional .
 
Sample  values:
 
For  the  sea_surface_tem p e r a t u r e  variable,  the  dimensionali ty  is:  time = 1 ,
nj=3072  and  ni=4096 .
For  the  quality_level  variable  variable,  the  dimensionali ty  is:  time = 1 ,
nj=3072  and  ni=4096 .
For  the  LST_Day_1KM  variable,  the  dimensionali ty  is:  YDim=1200  and
XDim=120 0.
For  the  QC_Day  variable,  the  dimensionali ty  is:  YDim=1200  and
XDim=120 0.
For  the  CERES_SW_Filtered_Radiance s_Upw ar d s  variable,  the
dimensionali ty  is:  Records = 1 3 0 9 1  and  Samples = 6 6 0 .
For  the  SW_TOA_Clear- Sky  variable,  the  dimensionali ty  of  the  variable  is:
Mean_&_Stdev = 2 ,  Synoptic_Hours_(1,  4,  7,  10,  13,  16,  19,  22)=8,
1.0_deg. re gional_colat .zones = 1 8 0  and  1.0_deg._regional_long._zones = 3 6 0 .
For  the  mole_fract ion_of_carbon_dioxide_in_free_t roposph e r e  variable,  the
dimensionali ty  of  the  variable  is:  LatDim = 9 1 ,  LonDim = 1 4 4
 
Tags
Recom m e n d e d

E.2.3.5.1 Name  [R]
Elem e n t  Spec i f i c a t i o n

Dimensions/Na m e  (1..N)
 
Des cr ipt i o n
The  name  of  the  dimensions  of  the  variable  repres en t e d  in  the  data  field.
For  example,  'XDim.
 
Sampl e  value s:  
YDim,  lat
 
Tags
Required
 
Sampl e  Mappin g s
ISO  19115- 1:
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/
mdb:MD_Metad a t a /m d b:con te n t Info/mrc:MD_Coverag eD esc r ip t ion/mrc:a t t r
ibuteGroup/m rc :MD_AttributeGroup/m rc :a t t r ibu t e /m r c:MD_Sam pleDime nsi
on/mrc:sequ e nc e Id e n t ifie r/gco:Me m b e r N a m e / gco:a t t r ibu teType/gco:TypeN
ame/gco:aN a m e/gco:Cha r a c t e r S t r ing

E.2.3.5.2 Size  [R]
Elem e n t  Spec i f i c a t i o n

Dimensions/Size  (1..N)
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Des cr ipt i o n

The  size  of  the  dimensions  of  the  variable  repres e n t e d  in  the  data  field.  For
example,  '1200'.
 
Sampl e  value s:  
1200,  3600
 
Tags
Required
 
Sampl e  Mappin g s
ISO  19115- 1:
/
mdb:MD_Metad a t a /m d b:con te n t Info/mrc:MD_Coverag eD esc r ip t ion/mrc:a t t r
ibuteGroup/m rc :MD_AttributeGroup/m rc :a t t r ibu t e /m r c:MD_Sam pleDime nsi
on/mrc:sequ e nc e Id e n t ifie r/gco:Me m b e r N a m e / gco:a t t r ibu teType/gco:TypeN
ame/gco:aN a m e/gco:Cha r a c t e r S t r ing

E.2.3.6 ValidRange

Elem e n t  Spec i f i c a t i o n
Variable/ValidRange  (0..1)
Variable/ValidRange/Max  (0..1)
Variable/ValidRange/Min  (0..1)
Variable/ValidRange/CodeSys te mIde n t ifierM ea ning  (0..N)
Variable/ValidRange/CodeSys te mIde n t ifierValue  (0..N)
 
Des cr ipt i o n
ValidRange  specifies  the  minimum  and  maximum  valid  values  of  the
variable  repres en t e d  in  the  data  field.
 
Sample  values:
 
Variable/ValidRange/Max:  5000
Variable/ValidRange/Min:  -100
 
Optionally,  if  the  valid  range  is  not  continuous,  a  code  system  can  be
defined.  An example  of  such  a  code  system  is  shown  below:
 
Sample  values:
 
Variable/ValidRangeCode Sys te mId e n t ifierMe a ning:  <no_data ,  bad_da ta ,
worst_quality,  low_quali ty,  accep table_quali ty,  best_quality >
Variable/ValidRange/CodeSys te mIde n t ifierValue:  <0B,  1B,  2B,  3B,  4B,  5B>
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Tags
Recom m e n d e d
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Sampl e  Mappin g s
ISO  19115- 1:

/
mdb:MD_Metad a t a /m d b:con te n t Info/mrc:MD_Coverag eD esc r ip t ion/mrc:a t t r
ibuteGroup/m rc :MD_AttributeGroup/m rc :a t t r ibu t e /m r c:MD_Sam pleDime nsi
on/mrc:minValue/gco:Real

and  

/
mdb:MD_Metad a t a /m d b:con te n t Info/mrc:MD_Coverag eD esc r ip t ion/mrc:a t t r
ibuteGroup/m rc :MD_AttributeGroup/m rc :a t t r ibu t e /m r c:MD_Sam pleDime nsi
on/mrc:maxValue/gco:Real

E.2.3.6.1 Min
Elem e n t  Spec i f i c a t i o n

ValidRange/Min  (0..1)

 

Des cr ipt i o n

The  minimum  value  of  the  variable  repres en t e d  in  the  data  field.  For  
example,  '0.0'.

 

Sampl e  value s:

0.0

 

Tags

Recom m e n d e d

E.2.3.6.2 Max
Elem e n t  Spec i f i c a t i o n

ValidRange/M ax  (0..1)
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Des cr ipt i o n

The  maximum  value  of  the  variable  repres e n t e d  in  the  data  field.  For  
example,  '1.0'.

 

Sampl e  value s:

1.0

 

Tags

Recom m e n d e d

E.2.3.6.3 CodeSyste mId en t ifierMe a ning
Elem e n t  Spec i f i c a t i o n
ValidRange/CodeSys te mId e n t ifierM e a n ing  (0..N)
 
Des cr ipt i o n
This  elemen t  can  be  used  to  specify  a  code  system  identifier  meaning.  For
example,  Open  Shrubland  corresponds  to  '7'.  
 
This  element  can  be  used  for  variables  which  do  not  use  a  typical
continuous  range  of  valid  values.  If  there  is  a  discre t e  numbe r  system  used
for  the  data  values,  then  there  needs  to  be  a  code  system  identifier .
 
An example  of  each  meaning  is  shown  here:
 
For  the  GHRSST  SST  variable,  it  has  a  discre t e  code  system  used  to  identify
the  quality  of  each  grid  cell.
 
Meaning:  <no_da ta ,  bad_da ta ,  worst_quality,  low_quality,
accep ta ble_quality,  best_quali ty >
Value:  <0B,  1B,  2B,  3B,  4B,  5B>
 
Examples  are  cloud  masks,  or  land  surface  classifica tion  variables .  (e.g.  if
the  code  system  is  IGBP,  and  the  value  is  set  to  7,  then  there  is  a  way  of
dete rmining  that  this  is  Open  Shrubland).  If  the  code  system  identifier  for
NODATA is  -1,  then,  this  field  would  be  set  to  -1.
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Sampl e  value s:

7

 

Tags

Recom m e n d e d

E.2.3.6.4 CodeSyste mId en t ifierValue
Elem e n t  Spec i f i c a t i o n
Variable/ValidRange/CodeSys te mIde n t ifierValue  (0..N)
 
Des cr ipt i o n
ValidRange  specifies  valid  values  of  the  variable  repres e n t e d  in  the  data
field  using  the  defined  code  system.
 
The  code  system  identifier  value  is  the  textual  or  numerical  value  assigned
to  each  meaning.
 
An example  of  each  value  is  shown  here:
 
For  the  GHRSST  SST  variable,  it  has  a  discre t e  code  system  used  to  identify
the  quality  of  each  grid  cell.
 
Meaning:  <no_da ta ,  bad_da ta ,  worst_quality,  low_quality,
accep ta ble_quality,  best_quali ty >
Value:  <0B,  1B,  2B,  3B,  4B,  5B>
 
Tags
Recom m e n d e d

E.2.3.7 Measure m e n t s  [O]

Elem e n t s

Measure m e n t s  (0..*)

Measure m e n t s /Me as u r e m e n t N a m e

Measure m e n t s /Me as u r e m e n t N a m e/O bjec t  [R]

Measure m e n t s /Me as u r e m e n t N a m e/Q u a n t i ty  [R]
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Measure m e n t s /Me as u r e m e n t S o u r c e
 
Des cr ipt i o n
Element s  in  this  category  are  used  for  search  purposes .  Measure m e n t
names  are  added  to  the  metada t a  by  a  Metada t a  Curato r  via  the  MMT,  an
alterna t e  metada t a  cura t ion  tool,  using  bulk  update s ,  or  via  a  JSON
metada t a  file.  The  measu re m e n t  name  is  structu r e d  according  to  the  form
defined  by  Scott  Peckha m.  This  is:  < < objec t ,  quanti ty > >
 
Therefore ,  the  specifica tion  of  the  Measure m e n t N a m e  class  will  be:
Measure m e n t s /Me as u r e m e n t N a m e  (0..1)
Measure m e n t s /Me as u r e m e n t N a m e/O bjec t  [R]
Measure m e n t s /Me as u r e m e n t N a m e/Q u a n t i ty  [R]
 
and  the  source  of  the  names  can  be  identified  by  the  following  field:
 
Measur e m e n t s /Me as u r e m e n t S o u r c e
 
Every  standa rd  name  has  an  object  par t  that  describes  a  particula r  object
and  a  quanti ty  par t  that  describes  a  par ticula r  att ribute  of  the  object  that
can  be  quantified.  These  names  are  sorted  alphabe tically  and  other  sorting
methods  can  be  added  later.  When  using  the  Measure m e n t S ou r c e  field  to
identify  measu re m e n t  names  source  from  CSDMS  system,  use:  CSDMS.
When  sourcing  measu re m e n t  names  from  other  sources ,  e.g.  CF  convention,
use  "CF".
 
Member s hip  criteria  are  given  by:
Object  =  "Aerosol"
Quanti ty  =  "Optical  Depth"
 
More  discussion  on  Measure m e n t N a m e  valid  values  is  given  in  the
Measure m e n t N a m e  object  specification.  In  consulta t ion  with  the  GCMD
team,  it  is  recomm e n d e d  that  Measure m e n t ' s  valid  values  should  be
enumer a t ions  in  KMS  and  not  keywords .  It  is  also  recomm e n d e d  that  the
Measure m e n t ' s  valid  values  will  eventually  be  manage d  via  the  curren t  ESO
process  but  not  until  the  valid  values  are  mature d .
 
Tags
Recom m e n d e d

E.2.3.7.1 Measure m e n t N a m e
Elem e n t  Spec i f i c a t i o n

Measure m e n t s /Me as u r e m e n t N a m e  (0..1)
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Measure m e n t s /Me as u r e m e n t N a m e/O bjec t  [R]

Measure m e n t s /Me as u r e m e n t N a m e/Q u a n t i ty  [R]

 

Des cr ipt i o n

The  names  of  the  measu re m e n t  may  be  taken  from  a  variety  of  sources .
These  include,  but  are  not  limited  to,  CSDMS  Cross  Domain  Naming
Conventions  or  CF  Standa rd  Name  Convention,  British  Oceangr a p h ic  Data
Centre  (BODC).
 
According  to  the  CSDMS  Basic  Rules,  every  standa r d  name  has  an  object
part  that  describes  a  par ticula r  object  and  a  quanti ty  par t  that  describes  a
particula r  att ribute  of  that  object  that  can  be  quantified  with  a  numbe r .
These  names  are  sorted  alphabe t ically,  but  other  sorting  methods  can  be
added  later.
 

Names  are  of  the  form:  <objec t >__ < q u a n t i ty > .
Names  shall  contain  only  lowercas e  letter s  and  numbe rs  along  with  the  
Standa rd  Names  separa to r  charac t e r s  (_,  -, ~,  __).
The  Standa r d  Names  separa to r s :
_: delimite r  separa t e  words  of  a  name.
-: join  multi- word  objects ,  quanti t ies,  adjectives ,  etc.
~:  join  an  adjective  to  a  noun  (the  noun  comes  first  following  by  or  more  
adjectives).
__: separa t e  an  object  from  a  quanti ty.
_of_:  apply  a  math  opera t ion  to  the  subsequ e n t  quanti ty.
Qualifiers  that  make  an  object  or  quanti ty  more  specific  are  added  to  the  
left  of  the  base  object  or  quanti ty  (with  increasing  specificity).
 
CSDMS  Standa rd  Names  may  be  furthe r  grouped  by  category:  Atmosphe r e ,
Oceans,  Radiation,  Sea  Ice,  Soil,  Snow,  Topography.
 
This  is  defined  more  fully  in  the  CSDMS  WIki:
https://csdms.colorado.ed u/wiki/CSN_Basic_Rules
 
See  Appendix  C for  more  details.  
 
Sampl e  Value s:

"land_subsu rface_wa te r_sa t- zone_top",  "CSDMS"
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"land_surface",  ;"CSDMS"

"land_surface_air",  "CSDMS"

"land_surface_air_flow",  "CSDMS"

"land_surface _air_hea t- incoming- latent",  "CSDMS"

"land_surface_air- incoming- sensible",  "CSDMS"

"specific_humidi ty",  "CSDMS"

"specific_humidi ty- standa r d_er ro r",  "CSDMS"

"specific_humidi ty- detect ion_minimum"  "CSDMS"

 

This  list  may  be  suppleme n t e d  further  by  standa r d  names  sourced  from  the  
CF  Standa r d  Names:  http://cfconven tions .org/Data /cf- standa rd-
names/docs/guidelines .h t ml

 

These  can  also  be  expresse d  in  the  form:  <objec t >__ < q u a n t i ty >  with  care.

 

Species ,  e.g.vapor ,  sulfur,  can  be  quantified  by  terms:  e.g.  at_cloud_top,  
at_convective_cloud_top,  at_cloud_base ,  at_convec tive_cloud_bas e ,  
at_freezing_level,  at_ground_level

 

Fluxes,  e.g.  radia tive_flux,  can  be  quantified  by  terms  e.g.  
at_top_of_atmosph e r e_mod el ,  at_sea_level,  can  be  express ed  as:

 

"radiative_flux- at_top_of_atmosphe r e_mod el",  "CF"

"radiative_flux- at_sea_level,  "CF"
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Physical  Quanti t ies,  e.g.  tempera t u r e ,  pressu re ,  humidity,  entropy,  which  
are  commonly  used  in  mathem a t ics ,  science  and  enginee r ing ,  can  be  
expresse d  using  CF  convention.

 

e.g.  elect rical  charge ,  or  scientific  symbol,  q,  and  quantified  by  terms,  e.g.  
error_limit,  detec tion_limit,  can  be  expresse d  as:

"q-error_limit",  "CF"

"q-detection_limit"."CF"

 

Note:  Measure m e n t N a m e s '  values  will  come  from  KMS  which  is  a  
controlled  list

 

Tags

Recom m e n d e d ,  Controlled  Vocabulary

 

Sampl e  Mappin g s

ISO  19115- 1:

/
mdb:MD_Metad a t a /m d b:iden t ifica tionInfo/mri:MD_DataIden t ifica tion/mri:de
scriptiveKeywords/mri:MD_Keywords[mri: type/mri:MD_KeywordTypeCode/
@codeListValue = ' M e a s u r e m e n t N a m e s ' ] /m ri :keyword/gco:Cha r ac t e r S t r ing

Object  [R]
Elem e n t  Spec i f i c a t i o n

Measure m e n t s /Me as u r e m e n t N a m e/O bjec t  (1)

 

Des cr ipt i o n
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The  name  of  the  object  of  measur e m e n t .

 

Sampl e  Value s:

land_subsu rface_wa te r- sat,  land_surface ,  land_surface_air ,  
land_surface_air_flow,  land_surface_air_hea t ,  specific_humidity,  
radia tive_flux,  q.

 

These  repre se n t  the  named  object  term  in  the  < < o bjec t ,  quanti ty > >  
structu r e .

 

"land_su b s u r fa c e_w at e r_sa t -zone_top",

"land_surfa c e ",

"land_surfa c e_a ir ",

"land_surfa c e_a ir_flow ",

"land_surfa c e _air_hea t -incoming- latent",

"land_surfa c e_a ir -incoming- sensible",

"spec i f i c_h u m i d i ty ",

"spec i f i c_h u m i d i ty- standa r d_er ro r" ,

"spec i f i c_h u m i d i ty- detec tion_minimu m",

"radiative_flux -at_top_of_atmosph e r e_mod el"

"radiative_flux -at_sea_level"

"q -error_limit",

"q -detec t ion_limit".
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Tags

Required

Quanti ty  [R]
Elem e n t  Spec i f i c a t i o n

Measure m e n t s /Me as u r e m e n t N a m e/Q u a n t i ty  (0..1)

 

Des cr ipt i o n

The  name  of  the  quanti ty  of  measu re m e n t .

 

Sampl e  Value s:

zone- top,  incoming- latent ,  incoming- sensible,  standa rd_e r ro r ,  
detec t ion_minimum,  at_top_of_atmosph e r e_model,  at_sea_level,  error_limit,  
detec t ion_limit

 

These  repre se n t  the  named  quanti ty  term  in  the  < < o bjec t ,  quanti ty > >  
structu r e .

 

"land_subsu rface_wa te r_sa t- zon e_top ",  

"land_surface_air_hea t- inco mi n g - laten t ",  

"land_surface_air- inco mi n g - sen s i b l e ",  

"specific- humidity- stand ard_error ",  

"specific- humidity- dete c t i o n_ m i n i m u m ",

"radiative_flux- at_top_of_at m o s p h e r e_ m o d e l "

"radiative_flux- at_sea_lev e l"
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"q-error_limi t ",

"q-dete c t i o n_li mi t ".

 

Tags

Required

E.2.3.7.2 Measure m e n t So u rc e
Elem e n t  Spec i f i c a t i o n

Measure m e n t s /Me as u r e m e n t S o u r c e  (0..1)  <"CSDMS",  "CF",  "BODC">

 

Des cr ipt i o n

The  source  of  the  measure m e n t  names  include,  but  are  not  limited  to:
CSDMS  Cross  Domain  Naming  Conventions ,  CF  Standa rd  Name
Convention,  or  British  Oceanogr a p h ic  Data  Centre .  See  Appendix  C  for
more  on  the  sources  of  measu re m e n t  names  and  the  recomm e n d e d
governa nce  approach.
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Sampl e  Value s:

CSDMS,

CF,

BODC

 

Tags

Recom m e n d e d ,  Controlled  Vocabulary

 

Sampl e  Mappin g s

ISO  19115- 1:

/
mdb:MD_Metad a t a /m d b:iden t ifica tionInfo/mri:MD_DataIden t ifica tion/mri:de
scriptiveKeywords/mri:MD_Keywords[mri: type/mri:MD_KeywordTypeCode/
@codeListValue = ' M e a s u r e m e n t N a m e s ' ] /m ri :keyword/m ri: thes a u r u s N a m e/ci
t:CI_Cita tion/ci t:ci tedRespons iblePa r ty/cit :CI_Responsibili ty[cit: role/cit:CI_R
oleCode@codeLis tValue = ' r e s o u rc e P rovide r ' ] /cit :pa r ty/ci t :CI_Abstrac tCI_Par
ty/cit:nam e/gco:Cha r a c t e r S t r ing

E.2.3.8 Sets

Elem e n t s

Sets  [1..N]

Sets/Na m e  [R]

Sets/Type  [R]

Sets/Size  [R]

Sets/Index  [R]

 

Des cr ipt i o n
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Element s  in  this  category  are  used  to  group  variables  into  sets.
 
The  set  information  of  a  variable.  The  variable  is  typically  grouped  within  a
set  (essentially,  an  indexed  array  of  variables).  The  set  is  defined  by  the
name,  type,  size,  and  index.  The  Set  class  is  flexible  enough  to  be  expande d
to  include  compound  variables  (variable  that  groups  related  variable
togethe r  to  describe  a  phenome non).
 
The  curren t  UMM- Var  schema  suppor t s  compound  variables  using  the  Set
class.
 
Sets  can  be  named  and  typed  according  to  the  grouping  or  phenome no n.
 
Example  (variables  common  to  the  'Data_Fields '  group,  within  the
MOD11A1  collection,  so  the  set  class  would  be  popula t ed  in  the  following
way  for  the  variable  named  'LST_Day_1km'):
 
"Sets":  [
{

"Name":  "Data_Fields ",

"Type":  "MODIS  1km  gridded",

"Size":  15  ,

"Index":  7

}
]

 

Example  (variables  common  to  the  AIRX3STD  gridded  data  field  group ' ,  
within  the  AIRX3STD  collection,  so  the  set  class  would  be  popula ted  in  the  
following  way  for  the  variable  named  'EmisIR_A_ct'):

 

"Sets":  [
{

"Name":  "AIRX3STD",

"Type":  "AIRS+AMSU  Level  3  Gridded",

E-76
Check  the  ESDIS  CM  library  at  https://ops1- cm.ems.eosdis .nas a .gov/cm2/  to  verify  that  this  is  the  
correc t  version  prior  to  use



Metada t a  Requirem e n t s  Base  Reference  Appendix  E  UMM- Variables 423- RQMT- 003- E,  Rev  
-

Effective  Date:   October  2018

"Size":  867,

"Index":  13

}
]

 

Each  variable  in  the  set  is  numbere d  by  Index,  and  the  size  of  the  set.  So  
this  is  the  13th  variable  in  a  set  of  867  variables .  (14th  if the  numbering  
star t s  at  0).

 

For  a  phenom e non  example,  take  the  MOD08  v006  collection,

Figure  E. 47 : Subs e t  variable  choic e s  for  the  MOD0 8  coll ec t i o n

 

we  can  group  the  variables  which  pertain  to  'Total  Ozone'  in  the  following  
way:

 

E-77
Check  the  ESDIS  CM  library  at  https://ops1- cm.ems.eosdis .nas a .gov/cm2/  to  verify  that  this  is  the  
correc t  version  prior  to  use



Metada t a  Requirem e n t s  Base  Reference  Appendix  E  UMM- Variables 423- RQMT- 003- E,  Rev  
-

Effective  Date:   October  2018

Variable:  {"Name":  "Total_Ozone_Confidence_Histog ra m",  

...

"Sets":  [

{"Name":  "Total  Ozone","Type":  "Data_Field","Size":  9  ,"Index":  0}

],

...

}

Variable:  ("Name":  "Total_Ozone_Histo_Inte rvals",  

...

"Sets":  [

{"Name":  "Total  Ozone","Type":  "Data_Field","Size":  9  ,"Index":  1}

],

...

}

Variable:  ("Name":  "Total_Ozone_Histogr a m_Count s",  

...

"Sets":  [

{"Name":  "Total  Ozone","Type":  "Data_Field","Size":  9  ,"Index":  2}

],

...

}

Variable:  ("Name":  "Total_Ozone_Maximum",  

...
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"Sets":  [

{"Name":  "Total  Ozone","Type":  "Data_Field","Size":  9  ,"Index":  3}

],

...

}

Variable:  ("Name":  "Total_Ozone_Mea n",  

...

"Sets":  [

{"Name":  "Total  Ozone","Type":  "Data_Field","Size":  9  ,"Index":  4}

],

...

}

Variable:  ("Name":  "Total_Ozone_Minimum",  

...

"Sets":  [

{"Name":  "Total  Ozone","Type":  "Data_Field","Size":  9  ,"Index":  5}

],

...

}

Variable:  ("Name":  "Total_Ozone_QA_Mean",  

...

"Sets":  [

{"Name":  "Total  Ozone","Type":  "Data_Field","Size":  9  ,"Index":  6}
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],

...

}

Variable:  ("Name":  "Total_Ozone_QA_Standa r d_Devia t ion",  

...

"Sets":  [

{"Name":  "Total  Ozone","Type":  "Data_Field","Size":  9  ,"Index":  7}

],

...

}

Variable:  ("Name":  "Total_Ozone_Stand a r d_Devia t ion",  

...

"Sets":  [

{"Name":  "Total  Ozone","Type":  "Data_Field","Size":  9  ,"Index":  8}

],

...

}

 

In  genera l,  Variables  are  organized  in  a  specific  way  within  the  struc tu r e  of
a  data  set.  The  examples  shown  above  are  for  HDF4  structu r e s .  The
arrange m e n t  of  these  structu r e s  varies  conside rably  between  HDF4,  HDF5
and  NetCDF- 4,  and  NetCDF- CF.
 
In  the  following  HDF5  example,  the  Variables  for  this  SMAP_L3_SM_P  data
set  are  organized  into  two  sets.  The  first  set  contains  the  variables
repres en t ing  the  morning  (AM)  crossing  and  the  second  set  contains
variables  repre se n t ing  the  afternoon  (PM)  crossing.
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Figure  E. 48 : SMAP_L3_SM_P  variabl e s  repre s e n t i n g  the  morni n g
(AM)  cros s i n g

 

The  second  set  repre se n t s  the  variables  containing  the  afternoon  (PM)  
crossing.
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Figur e  E. 49 : SMAP_L3_SM_P  variable s  repres e n t i n g  the  aftern o o n
(PM)  cross i n g

 

The  benefit  of  using  the  Set  class  is  to  enable  the  CMR  to  prese rve  the  
order  of  the  variables  within  the  struc tu r e  of  the  granule  file.

 

Tags

Recom m e n d e d

E.2.3.8.1 Name  [R]
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Elem e n t  Spec i f i c a t i o n

Sets/Na m e  (1)

 

Des cr ipt i o n

This  element  enables  specifica tion  of  set  name.  For  example,  'Data_Fields ' .

 

Sampl e  Value

"Data_Fields".

 

Tags

Required

 

Sampl e  Mappin g s

ISO  19115- 1:

/
mdb:MD_Metad a t a /m d b:iden t ifica tionInfo/mri:MD_DataIden t ifica tion/mri:ci
tation/cit:CI_Cita tion/ci t:iden tifier/mcc:MD_Iden t ifier[mcc:des c r ip t ion/gco:C
harac t e rS t r ing[. = ' S e t s ' ]]/mcc:code/gco:Cha r a c t e r S t r ing  =  Name:

E.2.3.8.2 Type  [R]
Elem e n t  Spec i f i c a t i o n

Sets/Type  (1)

 

Des cr ipt i o n

This  element  enables  specifica tion  of  set  type.  For  example,  if the  variables  
have  been  grouped  togethe r  based  on  a  par ticula r  theme,  such  as  
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waveleng th ,  then  the  type  should  be  set  to  that  theme,  otherwise  it  should  
be  set  to  'Genera l ' .

 

Sampl e  Value

"SWIR  Bands"

 

Tags

Required

 

Sampl e  Mappin g s

ISO  19115- 1:

/
mdb:MD_Metad a t a /m d b:iden t ifica tionInfo/mri:MD_DataIden t ifica tion/mri:ci
tation/cit:CI_Cita tion/ci t:iden tifier/mcc:MD_Iden t ifier[mcc:des c r ip t ion/gco:C
harac t e rS t r ing[. = ' S e t s ' ]]/mcc:code/gco:Cha r a c t e r S t r ing  =  Type:

E.2.3.8.3 Size  [R]
Elem e n t  Spec i f i c a t i o n

Sets/Size  (1)

 

Des cr ipt i o n

This  element  specifies  the  number  of  variables  in  the  set.  For  example,  if 
the  number  of  variables  in  the  set  is  fifteen,  the  size  should  be  recorded  as  
'15'.
 

Sampl e  Value

"15"
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Tags

Required

 

Sampl e  Mappin g s

ISO  19115- 1:

/
mdb:MD_Metad a t a /m d b:iden t ifica tionInfo/mri:MD_DataIden t ifica tion/mri:ci
tation/cit:CI_Cita tion/ci t:iden tifier/mcc:MD_Iden t ifier[mcc:des c r ip t ion/gco:C
harac t e rS t r ing[. = ' S e t s ' ]]/mcc:code/gco:Cha r a c t e r S t r ing  =  Size:

E.2.3.8.4 Index  [R]
Elem e n t  Spec i f i c a t i o n

Sets/Index  (1)

 

Des cr ipt i o n

This  element  specifies  the  index  value  within  the  set  for  this  variable.  For  
example,  if this  variable  is  the  third  variable  in  the  set,  the  index  value  
should  be  '3'.

 

Sampl e  Value

"3"

 

Tags

Required

 

Sampl e  Mappin g s
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ISO  19115- 1:

/
mdb:MD_Metad a t a /m d b:iden t ifica tionInfo/mri:MD_DataIden t ifica tion/mri:ci
tation/cit:CI_Cita tion/ci t:iden tifier/mcc:MD_Iden t ifier[mcc:des c r ip t ion/gco:C
harac t e rS t r ing[. = ' S e t s ' ]]/mcc:code/gco:Cha r a c t e r S t r ing  =  Index:

E.2.3.9 Sampling

Elem e n t s

Sampling  (0..*)

Sampling/Sam plingM et hod  [R]

Sampling/Meas u r e m e n t Co ndi t ions

Sampling/Repor t ingCondi t ions

 

Des cr ipt i o n

Element s  in  this  category  are  used  for  captu ring  information  associa ted
with  sampling,  including  the  method  of  sampling  and  the  conditions  at  the
time  of  measu re m e n t  and  repor t ing.  Measure m e n t Con di t ions  and
ReportingCondi tions  are  useful  metada t a  for  field  campaign  data  sets.
 

Tags

Recom m e n d e d

 

Sampl e  Mappin g s

ISO  19115- 1:

mrl:LI_Lineage/m rl:LE_ProcessS t e p/ m rl:desc r ip t ion/gco:Cha r a c t e rS t r ing

and

mrl:LI_Lineage/m rl:LE_ProcessS t e p/ m rl: r a t ionale/gco:Cha r a c t e r S t r ing
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E.2.3.9.1 SamplingMe thod  [R]
Elem e n t  Spec i f i c a t i o n

Sampling/Sam plingM et hod  (1)

 

Des cr ipt i o n

The  name  of  the  sampling  method  used  for  the  measu re m e n t .  For  example,  
'radiomet r ic  detec tion  within  the  visible  and  infra- red  ranges  of  the  
elect rom a g n e t ic  spect ru m ' .

 

Tags

Required

 

Sampl e  Mappin g s

ISO  19115- 1:

TBD

E.2.3.9.2 Measure m e n t Con di tion
Elem e n t  Spec i f i c a t i o n

Sampling/Meas u r e m e n t Co ndi t ion  (0..1)

 

Des cr ipt i o n

Conditions  at  the  time  the  observat ion  or  measur e m e n t  was  recorded .  For  
example,  'Sampled  Particle  Size  Range:  90  - 600  nm'.

 

Tags

Recom m e n d e d
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Sampl e  Mappin g s

ISO  19115- 1:

/
mdb:MD_Metad a t a /m d b:con te n t Info/mrc:MD_Coverag eD esc r ip t ion/mrc:a t t r
ibuteGroup/m rc :MD_AttributeGroup/m rc :a t t r ibu t e /m r c:MD_Sam pleDime nsi
on/mrc:othe rP ro p e r ty:Me as u r e m e n t Con di tion/gco:Cha r ac t e r S t r ing

E.2.3.9.3 ReportingCondi tion
Elem e n t  Spec i f i c a t i o n

Sampling/Repor t ingCondi t ion  (0..1)

 

Des cr ipt i o n

Conditions  over  which  the  observa t ion  or  measu re m e n t  are  valid.  For  
example,  'STP:  1013  mb  and  273  K'.

 

Tags

Recom m e n d e d

 

Sampl e  Mappin g s

ISO  19115- 1:

/
mdb:MD_Metad a t a /m d b:con te n t Info/mrc:MD_Coverag eD esc r ip t ion/mrc:a t t r
ibuteGroup/m rc :MD_AttributeGroup/m rc :a t t r ibu t e /m r c:MD_Sam pleDime nsi
on/mrc:othe rP ro p e r ty:Repor t ingCondi tion/gco:Cha ra c t e r S t r ing
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Appendix  E- 1 Tags  Glos sary

 

The  following  table  lists  all  tags  used  in  this  model  and  provides  a  
descrip tion  of  the  tags '  usage.

 

Table  E. 5 : Tags  Glossary

Tag  Nam e Des cr ipt i o n

Required This  element  is  required .

Free  Text  
Search

This  element  will  be  indexed  by  the  CMR  as  part  of  
the  Free  Text  Search .

Controlled  
Vocabula ry

This  element  will  have  a  vocabula ry  that  will  be  used  
to  validate  the  value.  This  will  most  likely  be  done  via  
a  vocabula ry  manage m e n t  service.

Recomm e n d e d This  element  is  recomm e n d e d .
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Appendix  E- 2 Inputs

1. Discussions  with  Kathleen  Baynes,  Jon  Pals  (ECS  Science  Office),  Dan  
Pilone  (EED  Chief  Technologis t),  Abe  Taaheri  (HDF- EOS  Lead  
Developer),  Christophe r  Lynnes  (NASA/ESDIS),  Mahabal  Hegde  
(NASA/GSFC)

2. Inputs  from  Kathleen  Baynes

•  Original  Appfriendly  EOSDIS  Science  Informat ion  Retriever  (AESIR)

proposal:  
https://docs.google.com/docu m e n t /d /1H0EAPV3Iv3WtheOAVZrJ1eY89
NneyiweCcHAz5eI9a0/edi t # h e a d in g = h . 8 r 4j53o9w k3j

•  Variable  data  use  case:  http://giovanni .gsfc.nas a .gov/giovanni/

•  Variable  response  from  AESIR:  AESIRrespons e .xml  file

•  ODISEES  tool  link:  http://odisees .la rc .nas a .gov/

(Point  of  Contac t  for  this  is  Beth  Huffer:  
https://wiki.ea r th d a t a .n as a .gov/display/ ~ b h uffe r )

•  More  information  about  the  GIBS  API:  
https://wiki.ea r th d a t a .n as a .gov/display/GIBS/GIBS +API +fo r + D ev elope
rs

•  Existing/Prelimina ry  UMM- V Model:  
https://docs.google.com/sp re a d s h e e t s /d/1Zm5i_Mln0jGGHDS9wC8vzN
ZAqZ034bu5a S k5 8Bn77Ig/edi t # g i d = 0  (to  be  refined  by  the  GIBS  
Technical  Working  Group)

•  GIBS  TWG  Wiki  Space:  
https://wiki.ea r th d a t a .n as a .gov/display/GIBS/GIBS +Tec hnical + Wo rkin
g+Group

•  Curren t  Status  of  UMM- V: 
https://wiki.ea r th d a t a .n as a .gov/display/GIBS/Visualiza tion + M e t a d a t a

3. Inputs  from  Edward  Seiler  regarding  AESIR  questions  and  conten t

•  Giovanni  applica t ion:  http://giovanni.gsfc.nas a .gov/giovanni/

•  The  informa tion  for  each  variable  is  popula ted  via  an  editor  named  
EDDA  at
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http://dev- ts1.gesdisc.eosdis.nas a .gov/EDDA/index.h t ml

•  The  help  page  for  EDDA  at

http://dev- ts1.gesdisc.eosdis.nas a .gov/EDDA/EDDA_help.h tml

4. SMAP  Data  – sample  'Freeze  Thaw'  variable  data  from  Abe  Taaheri:  
SMAP_L3_FT_A_20140122_R11160_001.h5

5. CF  Conventions  and  CF  Standa rd  Variable  Names:  
http://cfconven tions .o rg/Data /cf- standa r d- names/27/build/cf- standa rd-
name- table.h tml

6. CSDMS  Standa r d  Variable  Names:  
http://csdm s.colordo.edu/wiki/CSN_Examples

7. The  CSDMS  Standa r d  Names:  Cross- Domain  Naming  Conventions  for  
Describing  Process  Models,  Data  Sets  Their  Associated  Variables ,  S.D.
Peckha m,  Universi ty  of  Colorado,  INSTAAR,  1560  30th  Stree t ,  
Boulder ,  CO  (Scott .Peckha m@colorado.edu)  
http://www.iemss .o rg/si t e s/iemss 20 1 4/p a p e r s / ie ms s 20 1 4_sub mission_
263.pdf

8. CMR  Data  Partne r  User  Guide:  
https://wiki.ea r th d a t a .n as a .gov/display/CMR/CMR + D a t a + P a r t n e r + U s
er+Guide

9. Towards  Unifying  NASA  Earth  Science  Enterp r ise- Wide  Metada t a  
Around  Interna t ional  Standa rd s :  Study  Results  and  
Recomme n d a t ions ,  S.J.S.  Khalsa,  CIRES,  Universi ty  of  Colorado,  
Boulder ,  CO  80309  USA  – sjsk@nsidc.org,  S.F.  Browdy,  OMS  Tech,  
Orlando,  Florida,  USA  – steveb@oms tec h .com,  B.H.  Weiss,  Jet  
Propulsion  Labora to ry,  Pasaden a ,  CA – Barry.h.weiss@jpl.nas a .gov  
http://www.isp rs .o rg/p roce e d ings /2011/ISRSE-
34/2111040 15 Final0085 2.pdf

10. The  Datase t  Interope r a t b i li ty  WG 
https://wiki.ea r th d a t a .n as a .gov/display/ESDSWG/Data s e t + I n t e ro p e r a b
ility+Working + G ro u p

11. The  Unified  Modeling  Language  Referenc e ,  Rumbaugh ,  
Jacobson,  I,  Booch,  G,  199,  Addison  Wesley

12. Summa ry  of  British  Oceanogra p hic  Data  Centre  Holdings:  
https://www.bodc.ac .uk/ re sou rc e s / inven to r ie s /holdings/sea r c h/
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Appendix  E- 3 Keyword s  and  Meas ur e m e n t s
Governa n c e  Struct ur e

 

The  Governanc e  Structu r e  shown  in  Figure  E.50  is  recomm e n d e d  for  the  
selection  of  keywords  and  measure m e n t s .  ESDIS  chairs  each  of  the  
measur e m e n t  or  keyword  selec tion  councils  and  provides  overall  science  
guidance,  and  the  DAAC/Data  Providers  serve  as  the  decision  authori ty  for  
the  metada t a  associat ed  with  data  sets  sourced  from  their  DAAC/Project .

Figure  E. 50 : Sug g e s t e d  Governa n c e  Struc t ur e
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Adding  Keywords  or  Measu re m e n t s  are  expect  to  be  done  by  the  Metada t a
Curato r ,  via  a  GUI.  Keywords  are  to  be  sourced  from  the  GCMD  Keywords
and  are  controlled.  What  is  being  proposed  here  is  not  too  differen t  from
the  existing  method  used  in  the  EDSC  UI,  with  the  exception  being  that  the
Keyword  will  be  used  for  discovery  at  the  Variable  level,  as  opposed  to  the
Collection  or  Granule  level,  which  is  curren tly  the  case.  The  challenge  with
Measure m e n t s  is  that  they  are  uncont rolled.  The  concep t  is  to  star t  with  a
pre- seeded  list  of  sugges t e d  measur e m e n t s  and,  over  time  an  alphabe tically
ordered  list  can  be  collected ,  by  certain  users,  and  by  their  use  of  a
metada t a  manage m e n t  tool,  e.g.,  MMT.  The  guidelines  for  adding  keywords
or  measur e m e n t s  can  be  achieved  by  following  the  sugges t e d  steps  below.
 

Keyword s

Keywords  may  be  selected  from  the  GCMD  Keywords  set.

The  GCMD  Keywords  are  already  subject  to  a  strict  governanc e  process:

1. Review  the  controlled  keyword/guidelines  located  at:  
http://gcmd.na s a .gov/lea rn/ ru les .h t ml

2. Verify  that  the  keyword  does  not  already  exist.
3. Map  these  to  the  approp ria t e  variables.
4. Include  a  definition  of  the  controlled  keyword.

 

Meas ur e m e n t s

Measure m e n t s  may  be  selected  from  an  array  of  standa r d  sources ,  e.g.  
CSDMS,  CF  Conventions ,  etc.

The  process  by  which  measur e m e n t s  may  be  selected  is  simple.

1. Determine  level:  i.e.  Atmosphe r e ,  Oceans,  Land  (highes t)  or  
Atmosphe r e  Air  Tempera t u r e  (mid),  or  Atmosphe r e  Air  Tempera t u r e  
Satura t e d  Adiabatic  Lapse  Rate  (lowest),  etc.

2. Determine  whethe r  the  measur e m e n t  is  missing,  and  a  new  one  is  
needed.  For  example,  if we  have  Atmosphe r e  Air  Column  Water  Vapor
and  the  next  tag  is  Atmosphe r e  Air  Flow  Azimuth  Angle  of  Bolus  
Velocity,  then  Atmosphe re  Air  Carbon  Dioxide  (and  its  derivatives)  are
missing.
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3. Select  the  most  appropria t e  measu re m e n t  to  suit  the  need.  If the  
measur e m e n t  does  not  exist,  apply  crosswalk  to  anothe r  standa rd ,  i.e.  
CSDMS  to  CF  convention  Standa r d  Names.

4. Add  to  the  measur e m e n t s  list  stored  in  the  CMR  so  that  all  future  
users  can  use  this  measur e m e n t .

5. Map  these  to  the  approp ria t e  variables.

6. Include  a  definition  of  the  uncont rolled  measu re m e n t .
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Appendix  E- 4 Analys i s  of  CSDMS  and  CF
Standard  Nam e s  as  a  Sourc e  of  Taggi n g

Analysi s  of  CSDMS  Stand ard  Nam e s  as  a  sourc e  of  tagg i n g
The  CSDMS  (Community  Surface  Dynamics  Modeling  System)  modeling
framework  provides  mechanisms  that  allow  models  and  data  sets  from
differen t  contributo r s  (i.e.  from  differen t  geoscience  domains:  hydrology,
oceanogr a p hy,  meteorology,  seismology).  The  framework  defines  an
approach  to  the  semant ic  media tion  problem.  It  offers  a  unique  approach  to
solving  this  problem  by  offering  a  set  of  standa rdized  and  precise
descrip tions  of  each  variable.  It  provides  a  holistic  approach  to  solve  the
semantic  media tion  problem  by  giving  a  numbe r  of  options  to  resolving
which  names  and  abbrevia tions  are  to  be  used  for  a  variable.
The  naming  conventions  of  the  CSDMS  Standa r d  Names  are  based  on
object- oriented  principles.
CSDMS  Standa r d  Names  are  grouped,  i.e.  by  Variables  Names  for:  the
Atmosphe r e ,  Atoms,  Automobiles,  Basins,  Bedrock,  Channel,  Chocolate ,
Compounds  and  Mixtures ,  Earthquak e s ,  Glaciers,  Mate rials,  Models,
Molecules,  Oceans,  Planet s ,  Projectiles,  Radiation,  River  Deltas,  Sea  Ice,
Snow,  Soil,  Sea  Floor  Debris,  Topography  and  Water  Tank.
Only  a  subset  of  these  are  groups  are  suitable  for  EOS:  Variables  Names
for:  the  Atmosphe re ,  Oceans,  Radia tion,  Sea  Ice,  Soil,  Snow,  Topography.
Potentially,  other  groups  are  suitable  for  EOS:  Variable  Names  for:  Basins,
Channel,  Earthqu ak es ,  Glaciers,  Planet s ,  River  Deltas,  Sea  Floor  Debris .
These  Standa r d  Names  can  be  chosen  as  the  primary  source  of  tagging,
since  each  group  is  highly  relevant  to  the  science  domains  which  are
covered  by  the  EOS  data  sets  and  those  likely  to  be  covered  in  the  future .
The  CSDMS  Standa r d  Names  exhibit  the  Object  Name  +  Model  Name
Patte rn  struc tu r e  to  the  name.
An example  of  an  Object  Name  is:atmosphe r e_wa t e r
Examples  of  the  corresponding  Model  Name  Patte rn s  are:  domain  time
integra l  of  precipi ta t ion  leq  volume  flux,  icefall  mass  per  volume  densi ty,
precipi ta t ion  dura tion,  precipita t ion  leq  volume  flux,  precipi ta t ion  mass  flux.
The  first  example  of  combining  Object  Name  +  Model  Name  yields  the
resultan t  standa rd  name:  atmosphe r e  water  domain  time  integral  of
precipi ta t ion  leq  volume  flux.
An  example  of  a  missing  name  would  be:  atmosphe r e  wate r  precipi ta t ion,  or
the  more  common  term,  precipita t ion.
 
Analysi s  of  CF Standard  Nam e s  as  a  sourc e  of  tagg i n g
CF  conventions  for  climate  and  forecas t  metada ta  are  designed  to  promote
the  processing  and  sharing  of  files  crea ted  with  the  netCDF  Application
Program m e r  Interface .  The  CF  conventions  generalize  and  extend  the
COARDS  conventions .
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Most  of  the  CF  standa r d  names  have  been  derived  from  guidelines  which
have  drawn  on  ECMWF,  and  NCEP  GRIB  tables,  the  PCMDI  and  GCMD.
CF  standa r d  names  consist  of  lower- letter s,  digits  and  underscor e s ,  and
begin  with  a  letter .  Upper  case  is  not  used.
US  spelling  is  used,  e.g.  vapor,  sulfur.
The  CF  Standa rd  Names  can  be  chosen  as  a  source  of  tagging
supplem en t a ry  to  CSDMS.
Examples  of  CF  Standa rd  Names  are:  precipita t ion  amount ,  and
precipi ta t ion  flux,  and  precipita tion  flux  onto  canopy  are  included  in  the  CF
Standa rd  Names  and  not  in  the  CSDMS  Standa rd  Names .
In  this  simple  example,  both  CSDMS  and  CF  Standa r d  Names  may  be  used
as  a  source  of  tagging  for  search  terms  to  locate  all  variables  associa ted
with  the  measu re m e n t :  precipita tion.
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Appendix  E- 5 Abbrevia t io n s  and  Acrony m  List

AESIR Application  friendly  EOSDIS  Science  Informat ion  Retriever
BODC
CERES
CF Climate  and  Forecas t  metada t a
CH20
CMR Common  Metada t a  Repository
COARDS Coopera t ive  Ocean/Atmosphe r e  Research  Data  Service
CN
CSDMS
DAAC Distributed  Active  Archive  Cente r
ECMWF The  Europea n  Cente r  for  Medium- Range  Weathe r  Forecas t s
ECS EOSDIS  Core  System
EDSC Earthda t a  Search  Client
EED EOSDIS  Evolution  and  Developmen t
EDSC
EOS Earth  Observing  System
EOSDIS Earth  Observing  System  Data  and  Information  System
ESDIS Earth  Science  Data  and  Informat ion  System
ESI EOSDIS  Service  Interface
ESO Earth  Science  Office
GCMD Global  Change  Maste r  Directory
GES  DISC
GHRSST
GIBS Global  Image ry  Browse  Services
GRIB GRIdded  Binary  file  format
GUI
HDF
IGBP
ISO Interna t ional  Organiza tion  for  Standa r diza t ion
KM
KMS Keyword  Manage m e n t  System
LAADS
LST
M
MENDS
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MMT
NASA National  Aeronau t ics  and  Space  Administ ra t ion
NCEP National  Cente r s  for  Environme n t a l  Prediction
NETCDF
NIR
NM
NO
NO2
O3
PCMDI Program  for  Climate  Model  Diagnosis  and  Intercom p a r i son
PI
SERF Service  Entry  Resource  Format
SO2
SST
SW
TBS To  Be  Supplied
TOA
UI
UML Unified  Modeling  Language
UMM Unified  Metada t a  Model
UMM- C Unified  Metada t a  Model  - Collections
UMM-
Common

Unified  Metada t a  Model  - Common  Element s

UMM- G Unified  Metada t a  Model  - Granules
UMM- P
UMM- S Unified  Metada t a  Model  - Services
UMM- Var Unified  Metada t a  Model  - Variables
UMM- Vis Unified  Metada t a  Model  - Visualiza tion
URI Uniform  Resource  Identifier
URL Uniform  Resource  Locator
XML Extensible  Markup  Language
XPath XML Path  Language
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