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ATMOS Personnel 

•  No major changes (other than PI) from previous award 
period 

–  Nancy Chanover (PI) 
–  Reta Beebe (CoI) 
–  Jim Murphy (CoI) 
–  Lyle Huber (CoI) 
–  Lynn Neakrase (CoI) 
–  Joni Johnson (Staff) 
–  Irma Trejo (Staff) 
–  Shannon Rees (Staff) 
–  Student employees 

•  Saul Ramirez 
•  Danae Hornung 

•  Contract to NMSU’s Information and Communication 
Technologies division for server administration 
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Current PDS4 Involvement 
•  LADEE & MAVEN mission work (Lyle, Lynn, Reta)  
•  DDWG and Tiger Team development work (Lyle) 
•  CCB involvement (Lynn) – Chair until December 
•  Website End User Access development (Reta, Irma, 

Lynn, Jim, Nancy) 
•  Data Ingestion and Management (Lyle) 
•  Data backup and deep archiving (Irma, Joni) 
•  Data Provider proposal help and data submissions 

(Nancy, Jim, Lynn, Reta, Joni) 
•  PDS3 Data Migration (Shannon, Lynn, Lyle, Reta 

and students) 
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Advisory Group 
•  will serve as our conduit to the planetary atmospheres community at 

large and will: 
–  give us feedback on specific aspects of the ongoing development of the archives 
–  provide suggestions for peer review panels 
–  address issues on web pages related to their areas of expertise 
–  take part in an annual assessment 

•  Membership (others will be temporarily added as needed): 
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Name	
   Ins)tu)on	
   Exper)se	
  

Brige*e	
  Hesman	
   U	
  Maryland/GSFC	
   Outer	
  planets,	
  infrared	
  spectroscopy	
  

Melinda	
  Kahre	
   NASA/ARC	
   Mars	
  atmosphere,	
  general	
  circulaGon	
  models	
  

Rosemary	
  Killen	
   NASA/GSFC	
   Moon	
  and	
  Mercury	
  exospheres	
  

Ralph	
  Lorenz	
   JHU/APL	
   Titan	
  atmosphere,	
  Mars	
  
aeolian	
  geomorphology,	
  dust	
  devil	
  processes,	
  extensive	
  PDS	
  experience	
  

Mark	
  Shirley	
   NASA/ARC	
   Moon	
  UV	
  spectroscopy,	
  extensive	
  PDS4	
  
experience	
  

Paul	
  Withers	
   Boston	
  University	
   Accelerometers,	
  Radio	
  Science,	
  extensive	
  PDS	
  
experience	
  

Raffaella	
  Noschese	
   ASI/ESA	
   Juno	
  IR	
  spectroscopy	
  



ATMOS Data Holdings (current) 
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Target	
  Body	
   Mission	
   Instrument/Data	
  Set	
   Total	
  Data	
  
Volume	
  (Gb)	
  

Mercury	
   MESSENGER	
   MASCS	
  UV,	
  VIRS	
  spectra	
   616	
  current,	
  200	
  future	
  

Venus	
  

MESSENGER	
   MASCS	
  UV,	
  VIRS	
  spectra	
   (see	
  above)	
  

Venus	
  Express	
   Radio	
  science	
   14	
  

Magellan	
   Radio	
  occultaGon	
   8	
  

Pioneer	
   OUVS	
  and	
  NMS	
   1	
  

Moon	
   LADEE	
   Mass	
  spectrometer,	
  UVS	
  spectra	
   72	
  

Mars	
  

MAVEN	
   accelerometer,	
  mass	
  spectrometer,	
  UV	
  spectrometer	
   645	
  current	
  

MSL	
   REMS	
   49	
  current,	
  TBD	
  future	
  

MRO	
   accelerometer,	
  climate	
  sounder,	
  radio	
  science	
   667	
  current,	
  TBD	
  future	
  

MER	
   accelerometer	
   1	
  

Mars	
  Express	
   PFS,	
  SPICAM	
   38	
  

Mars	
  Odyssey	
   accelerometer	
   2	
  

MGS	
   science	
  sampler,	
  accelerometer,	
  radio	
  science,	
  reduced	
  P-­‐T	
  profiles	
   7	
  

Phoenix	
   LIDAR,	
  MET,	
  opacity,	
  atmospheric	
  structure,	
  telltale	
  winds	
   5	
  

Pathfinder	
   atmospheric	
  structure	
   1	
  

Viking	
   atmospheric	
  structure	
  &	
  winds,	
  footpad	
  &	
  near	
  surf.	
  temps.,	
  daily	
  avg.	
  
temps.,	
  water	
  vapor,	
  cloud	
  distribuGon	
   1	
  

Mariner	
  9	
   IRIS	
  cloud	
  distribuGon	
   1	
  



ATMOS Data Holdings (current) 

6	
  Management Council F2F Meeting        28-29 September 2015  

Target	
  Body	
   Mission	
   Instrument/Data	
  Set	
   Total	
  Data	
  
Volume	
  (Gb)	
  

Jovin	
  Planets	
  	
  
&	
  Titan	
  

European	
  
Southern	
  
Observatory	
  

ground-­‐based	
  spectrophotometry	
  yielding	
  full	
  disk	
  albedos,	
  methane	
  
abs.	
  coeff.	
   1	
  

Jupiter	
  

Cassini	
   CIRS	
  spectra,	
  UVIS	
  spectral	
  cubes	
   39	
  

Galileo	
  Orbiter	
   PPR,	
  UV	
  &	
  EUV	
  spectra	
   3	
  

Galileo	
  Probe	
   ASI,	
  DWE,	
  EPI,	
  HAD,	
  LRD,	
  NEP,	
  NFR,	
  NMS	
   1	
  

Comet	
  
Shoemaker-­‐Levy	
  9	
   HST/WFPC2,	
  Anglo-­‐Australian	
  Telescope	
   3	
  

Voyager	
   IRIS	
  N/S	
  and	
  Great	
  Red	
  Spot	
  Maps	
  of	
  NH3,	
  Para/Ortho	
  H2,	
  Opacity	
  and	
  
Temperatures,	
  UVIS	
  North/South	
  Brightness	
   3	
  

Saturn	
  &	
  
Titan	
  

Cassini	
   CIRS	
  IR	
  Spectra,	
  Radio	
  Science,	
  UVIS	
  Cubes,	
  Solar	
  data	
  and	
  Spectral	
  
Products	
   1882	
  currently	
  

Voyager	
   IRIS	
  N/S	
  Maps	
  of	
  NH3,	
  Para/Ortho	
  H2,	
  Opacity	
  and	
  Temperatures,	
  
UVIS	
  North/South	
  Brightness	
   3	
  

Titan	
   Huygens	
  Probe	
   Aerosols,	
  Spectral	
  Images,	
  Trajectory,	
  Doppler	
  Wind,	
  Gas	
  
Chromatography,	
  Atmospheric	
  ProperGes,	
  Engineering	
  Data	
   8	
  

Uranus	
   Voyager	
   IRIS,	
  UVS	
   1	
  

Neptune	
   Voyager	
   IRIS,	
  UVS,	
  radio	
  science	
  for	
  Triton	
   1	
  

TOTAL	
   >	
  4.2	
  Tb	
  



ATMOS Data Holdings (future) 
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Target	
  
Body	
   Mission	
   Instrument/Data	
  Set	
   PDS	
  Version	
   Total	
  Data	
  

Volume	
  (Gb)	
  

Mars	
  

MAVEN	
   accelerometer,	
  mass	
  spectrometer,	
  UV	
  spectrometer	
   PDS4	
   ~2000	
  

InSight	
   Weather	
  data	
   PDS4	
   TBD	
  

Mars	
  2020	
   MOXIE,	
  MEDA	
   PDS4	
   TBD	
  

Jupiter	
   Juno	
   JIRAM,	
  MWR,	
  UVS	
  &	
  Gravity	
   PDS3	
  (migrated	
  to	
  
PDS4	
  upon	
  receipt)	
   2500	
  

Saturn	
  
&	
  Titan	
   Cassini	
   CIRS	
  IR	
  Spectra,	
  Radio	
  Science,	
  UVIS	
  Cubes,	
  Solar	
  data	
  and	
  

Spectral	
  Products	
   PDS3	
   900	
  

TBD	
  
Discovery	
  or	
  
New	
  FronGers	
  
missions	
  

any	
  selected	
  Discovery	
  and	
  New	
  FronGers	
  missions	
  with	
  
atmospheric	
  science	
  data	
   PDS4	
   TBD	
  

TBD	
   TBD	
   derived	
  data	
  sets	
  from	
  R	
  &	
  A	
  programs	
  such	
  as	
  PDART	
  and	
  DAPs	
   PDS4	
   TBD	
  

TBD	
   Ground-­‐based	
  
observaGons	
   contributed	
  data	
  sets	
  from	
  ground-­‐	
  based	
  observers	
   PDS4	
   TBD	
  

TOTAL	
   >	
  5.5	
  Tb	
  



Working with Mission Data 
Providers 
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“The Atmospheres Discipline Node of NASA’s Planetary Data System”, submitted in response to NASA Cooperative Agreement 

Notice NNH15ZDA006C 

3-13 

Past experience with PDART proposers revealed that the biggest problem they have in 
developing a data management plan and estimating the labor involved is understanding the 
development sequence and determining the role of ATMOS in the data set development.  To 
assist the user we have developed a table that defines the steps and responsibilities for 
developing a derived data set (Table 4). This table is analogous to the roles and responsibilities 
we outline for missions who will be providing data to ATMOS (Table 3). We provide additional 
advice to all who contact us about providing derived data sets and encourage them to contact us 
immediately if their proposal is funded. 
 

 
Figure 2. PDS-ATMOS and mission responsibilities in relation to the phases of mission operations.  The 

dotted lines indicate areas where time extensions may be possible.  

 

Table 4.  Responsibilities of Derived Data Providers and the PDS Atmospheres Node 

Step # Data Provider Responsibilities PDS Atmospheres Node Responsibilities 

1 

Contact the PDS Atmospheres Node to start a new 
archive. As a result of funding opportunities, some 
funding agencies will contact PDS.  Always be 
proactive. Initial conversation should include mission 
information (if applicable), types of data products to 
be archived, estimated volume of data, and all 
contact personnel for completing the proposed work.  
Layout of the entire work effort begins in this step.  

 



Working with Mission Data 
Providers – Early Steps 
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•  Work	
  with	
  the	
  mission	
  to	
  establish	
  a	
  Gmely	
  process	
  for	
  development	
  of	
  a	
  Data	
  
Management	
  Plan.	
  Establish	
  a	
  process	
  for	
  recovering	
  a	
  mission	
  Gmeline.	
  

•  Upon	
  early	
  contact	
  with	
  the	
  	
  instrument	
  teams,	
  determine	
  what	
  formats	
  and	
  data	
  
structure	
  the	
  teams	
  anGcipate	
  using.	
  Work	
  with	
  them	
  to	
  formulate	
  a	
  PDS4	
  
development	
  plan	
  (note:	
  mission	
  data	
  center	
  requirements	
  can	
  create	
  huge	
  
obstacles).	
  

	
  
•  Help	
  the	
  teams	
  to	
  develop	
  a	
  bundle	
  structure	
  and	
  develop	
  sample	
  label	
  templates.	
  	
  

•  Get	
  the	
  SIS	
  and	
  other	
  documentaGon	
  in	
  place	
  as	
  early	
  as	
  possible.	
  

•  Iterate	
  with	
  providers	
  to	
  establish	
  bundle	
  structure	
  and	
  fleshed	
  out	
  labels.	
  

•  Define	
  the	
  delivery	
  mechanism.	
  

Management Council F2F Meeting        28-29 September 2015  



Working with Mission Data 
Providers-During & End of 

Mission 
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•  Early	
  in	
  the	
  mission	
  -­‐	
  Establish	
  a	
  process	
  for	
  developing	
  a	
  data	
  pipeline	
  and	
  sekng	
  
up	
  formal	
  peer	
  reviews.	
  	
  

•  Agree	
  on	
  a	
  schedule	
  of	
  deliveries,	
  including	
  derived	
  products,	
  	
  and	
  make	
  sure	
  the	
  
mission	
  PI	
  is	
  commi*ed	
  to	
  it.	
  

•  Validate	
  the	
  	
  first	
  delivery	
  and	
  establish	
  a	
  process	
  to	
  populate	
  an	
  accumulaGng	
  
data	
  set.	
  Begin	
  development	
  of	
  a	
  mission	
  Gmeline.	
  

•  Determine	
  nature	
  of	
  derived	
  products	
  and	
  a	
  schedule	
  for	
  their	
  delivery.	
  

•  Stay	
  in	
  close	
  contact	
  with	
  individual	
  data	
  	
  suppliers,	
  working	
  around	
  the	
  science	
  
data	
  	
  center	
  when	
  necessary.	
  

•  Ensure	
  that	
  the	
  final	
  delivery	
  is	
  completed	
  with	
  enough	
  Gme	
  to	
  evaluate	
  and	
  
correct	
  the	
  final	
  data	
  set	
  before	
  funding	
  runs	
  out	
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Working with Providers of 
Derived Data Products 

11	
  

•  Development	
  of	
  steps	
  to	
  improve	
  interacGons	
  
with	
  derived	
  data	
  providers	
  
– Aiding	
  in	
  cost	
  assessment	
  through	
  understanding	
  
the	
  responsibiliGes	
  for	
  node	
  and	
  provider	
  

– Learning	
  the	
  new	
  layout	
  of	
  PDS4	
  hierarchy	
  for	
  
data	
  management	
  plans	
  

–  Improving	
  communicaGon	
  from	
  proposal	
  to	
  data	
  
archive	
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Working with Providers of 
Derived Data Products 
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•  Resources	
  on	
  the	
  ATMOS	
  web	
  site:	
  
– ResponsibiliGes:	
  	
  h*p://pds-­‐
atmospheres.nmsu.edu/
Archive_ResponsibiliGes(PDART)V2.pdf	
  

– Process	
  Planning:	
  	
  h*p://pds-­‐
atmospheres.nmsu.edu/pds4_comp.html	
  

– Generalized	
  Bundle	
  Examples:	
  h*p://pds-­‐
atmospheres.nmsu.edu/bundle_diagram.html	
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Working with Providers of 
Derived Data Products 
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RESPONSIBILITIES:
STEP Data Provider PDS Atmospheres Node

1

Contact the PDS Atmospheres Node to start a new archive. As a result of 
funding opportunities, some funding agencies will contact PDS.  Always be 
proactive. Initial conversation should include mission information (if 
applicable), types of data products to be archived, estimated volume of 
data, and all contact personnel for completing the proposed work.  Layout 
of the entire work effort begins in this step. 

2

Data Provider will establish a point of contact for the project to ensure 
completion of the archive in a timely fashion.  Schedules for delivery of the 
archive to the PDS will be established during this phase of development 
and may be highly dependent on the type of data to be archived. 

PDS Atmospheres Node will acknowledge the new project and request 
data samples representative to the proposed archive. Atmospheres node 
will request a copy of the funded proposal devoid of budget information to 
begin tailoring PDS4 XML label templates to be provided to the Data 
Provider. 

3

After providing sample data and background information about the 
instruments or experiments, the Data Provider(s) will help refine all 
metadata to be captured in the labels for all products for the proposed 
archive. Basic PDS4 Bundle structures will be planned out at this time 
including proposed Collections (e.g., data, document, etc.).

PDS Atmospheres Node provides tailored XML label templates to be used 
by Data Provider in generation of the archive. This process is iterative with 
the Data Provider and is essential for capturing all important metadata for 
the future use of the proposed data archive. 

4
Data Provider produces necessary Documentation including finalization of 
the Software Interface Specification (SIS) and any associated calibration 
information for each archive bundle.

PDS Atmospheres Node begins to set up review panel(s) for the peer 
review of the sample archive.  Panel members may include external 
specific experts on similar data, and PDS personel. 

5

Once the archive is accepted from the peer review process and all liens are 
resolved, the Data Provider will have a viable method for generation of all 
data products for the time allotted by the initial schedule for archive 
completion. Project scientists can aid PDS in designing and setting up 
websites to distribute the data once the archive is complete.

PDS Atmospheres Node will provide a website for distribution of the 
archive. In collaboration with the Data Provider, the website will be 
designed in a style determined by PDS for ease of distribution with input 
from the Data Provider.

6

Data produced over the span of the project will be reviewed for integrity 
and completeness at the end of the delivery period.  The Data Provider will 
be expected to provide all data (all levels agreed upon in the initial setup) 
and all documentation to PDS. Certain pieces of the archive (XML Schema 
collections and Context collections) will largely be handled by PDS for final 
completion of the archive. 

PDS Atmospheres will set up and conduct validation and completeness 
reviews of the final archive products upon delivery.  After lien resolutions by 
the Data Provider, PDS will Certify the archive rendering it usable and 
accessible to other funding opportunities via the PDS web interfaces 
designed by the collaborative effort of PDS and the Data Provider.  PDS 
will determine the need for additional reviews (e.g., multiple deliveries with 
different resultant products). In general there is one review before the first 
public data release.

Working with Providers of 
Derived Data Products 

14	
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Rationale for Atmospheres 
Access Focus 

•  the comparative nature of the research programs of many 
of our users 

–  e.g. Withers utilizing radio science and probe entry data to 
understand effects of space weather and dust storms on planetary 
ionospheres and thermospheres 

•  the desire to maintain ease of access to seemingly 
disparate data sets related to planetary atmospheres 
(more about this shortly) 

 
•  the shift within NASA’s Planetary Science Division to 

encourage interdisciplinary, comparative studies through a 
reorganization of the R & A programs based on 
crosscutting themes rather than target-based programs 

–  e.g. Solar System Workings vs. Outer Planets Research Program 
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Typical Use Cases (1) 

•  Graduate	
  students	
  sent	
  by	
  their	
  advisors	
  to	
  retrieve	
  
data	
  on	
  a	
  parGcular	
  topic	
  and	
  to	
  determine	
  whether	
  
the	
  data	
  exists	
  in	
  the	
  PDS,	
  and	
  if	
  so,	
  	
  did	
  they	
  
retrieve	
  it	
  all.	
  

•  In	
  response	
  to	
  this	
  need	
  we	
  developed	
  a	
  set	
  of	
  Mars	
  
Orbiter	
  and	
  Lander	
  matrices	
  that	
  reveal	
  which	
  types	
  
of	
  data	
  are	
  available	
  for	
  each	
  mission.	
  

•  See	
  h*p://atmos.nmsu.edu/data_and_services/
atmospheres_data/MARS/data_archive.html	
  

•  We	
  can	
  develop	
  a	
  desired	
  list	
  of	
  derived	
  data	
  
products	
  listed	
  on	
  these	
  pages	
  to	
  encourage	
  
suppliers	
  to	
  provide	
  addiGonal	
  derived	
  products.	
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Typical Use Cases (1) 
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Typical Use Cases (1) 
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Typical Use Cases (1) 
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Typical Use Cases (2) 

•  A	
  user	
  who	
  is	
  familiar	
  with	
  a	
  parGcular	
  mission	
  and	
  data	
  set	
  
wants	
  to	
  quickly	
  retrieve	
  bulk	
  data.	
  

•  This	
  highlights	
  the	
  need	
  for	
  
–  well-­‐formulated	
  mission	
  Gmelines	
  (like	
  we	
  got	
  from	
  the	
  Cassini	
  

mission)	
  
–  direct	
  access	
  to	
  the	
  instrument	
  bundles	
  and	
  appropriate	
  zip	
  files	
  

•  we	
  have	
  an	
  incomplete	
  MAVEN	
  Gmeline	
  that	
  we	
  are	
  
developing;	
  working	
  with	
  the	
  MAVEN	
  SDC	
  to	
  help	
  us	
  fill	
  in	
  
the	
  Notes	
  column	
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Typical Use Cases (2) 
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Mission Issues 

22	
  

•  Cassini:	
  	
  archiving	
  is	
  progressing	
  smoothly	
  and	
  we	
  are	
  
working	
  with	
  the	
  mission	
  to	
  recover	
  derived	
  data	
  sets	
  

•  LADEE:	
  Derived	
  products	
  are	
  in	
  final	
  stages	
  and	
  all	
  the	
  
data	
  from	
  the	
  mission	
  will	
  be	
  complete	
  by	
  next	
  month.	
  	
  
We	
  are	
  implemenGng	
  	
  access	
  at	
  the	
  product	
  level.	
  

•  MAVEN:	
  	
  IUVS	
  and	
  NGIMS	
  are	
  current	
  and	
  we	
  are	
  
implemenGng	
  access	
  at	
  the	
  product	
  level	
  

•  Juno:	
  on	
  schedule	
  and	
  we	
  are	
  developing	
  the	
  skills	
  
needed	
  to	
  migrate	
  the	
  various	
  types	
  of	
  data	
  as	
  they	
  
are	
  submi*ed.	
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Directions for Year 1 

•  Develop	
  a	
  systemaGc	
  approach	
  to	
  assist	
  potenGal	
  suppliers	
  to	
  
realisGcally	
  plan	
  and	
  esGmate	
  the	
  amount	
  of	
  effort	
  and	
  
development	
  necessary	
  to	
  produce	
  a	
  PDS4	
  compliant	
  atmospheres	
  
data	
  set.	
  

•  Develop	
  a	
  process	
  for	
  guiding	
  data	
  suppliers	
  to	
  work	
  with	
  us	
  from	
  
selecGon-­‐to-­‐delivery	
  to	
  opGmize	
  the	
  quality	
  of	
  the	
  metadata,	
  assure	
  
PDS4	
  compliance	
  while	
  maximizing	
  the	
  efficiency	
  of	
  the	
  supplier.	
  

•  Fully	
  implement	
  PDS4	
  capabiliGes	
  into	
  PDS4	
  help	
  pages	
  of	
  LADEE,	
  
MAVEN	
  and	
  migrated	
  data	
  and	
  to	
  allow	
  retrieval	
  at	
  the	
  product	
  
level.	
  	
  

•  Prepare	
  to	
  migrate	
  Juno	
  while	
  the	
  mission	
  is	
  in	
  progress.	
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