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SPASE Compliant Metadata for ITM Datasets

Created SPASE compliant metadata for several ITM
datasets

These datasets include TIMED SEE data, TIMED GUVI
data, SuperDARN datasets

These have been mostly successful — but a few
omissions in the schema have been noticed.
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SuperDARN Convection Map Files

SuperDARN Convection map files contain data derived from SuperDARN line of sight Doppler
velocities. A single file is produced for each hemi sphere that contains data derived from all the
Radars in that hemisphere. The principal products t hat can be produced using these files are
maps of hemispheric ionospheric convection and the hemispheric electric field.

Each record in the file is derived from averaged ve  locity measurements over a 2 minute period.
The cadence of the records is one record every 10 m  inutes.

The parameters in the file are:

UTC Time
A set of spherical harmonic coefficients that can b e expanded to produce the electric field.
A set of velocity vectors derived from a statistica | model of ionospheric convection keyed to IMF.,

An instantaneous measurement of IMF from the ACE sp  acecratft
A propagation delay for the IMF from the ACE spacec raft to the earth
A set of velocity vectors observed by the network over a two minute period.

Both the model and observed vectors consist of a ge omagnetic location in longitude and latitude,
a pointing azimuth relative to the pole, an absolut e veclocity in m/s and a velocity error in m/s.

Grid sizes are 2 degrees in longitude, 1 degree in  longitude. All coordinates are in AACGM and
the reference altitude is 300 kilometers.

The spatial coverage is from 55 degrees of latitude to the pole.
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GUVI Auroral Product

GUVI Level 3 Auroral Product contains maps of chara  cteristic energy (Eo) and Flux (Q). They are
produced from Level 1B radiance data (LBH Short and LBH Long colors) along with several

models. An empirical model is used to convert from slant column intensity to vertical column
intensity. Daylight is subtracted from the data usi ng a combination of data and empirical
models. A combination of an electron transport mode | (Boltzmann 3 Constituents) and a

radiative transport model are used to convert the o ptical emission into characteristic energy and
flux.

The data is binned into 25 x 25 km spatial bins. Be  cause the look point of the pixels overlap in
differing amounts (no overlap at nadir — factor of 5 overlap near the edge of the scan) the
exposure time for a bin is variable. The datais pI|  aced in geomagnetic coordinates and
geolocated at an altitude of 120 km.

Grid sizes are 25 x 25 km in along track and across  track angle coordinates. All coordinates are
in AACGM and the reference altitude is 120 kilomete  rs.

The spatial coverage is from 55 degrees of latitude to the pole.
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GUVI Aurora SPASE

Measurement Type — energetic particles
Physical Parameters (3)

Aurora

Characteristic Energy (Eo)

Flux (Q)

Observed Region
Earth.NearSurface.AuroralRegion
Earth.NearSurface.lonosphere.Eregion
Earth.NearSurface.Thermosphere

Temporal Freqguency — we use satellite period (~90 mi

Spatial Coordinates — geographic lat, long
Geomagnetic latitude and geomagnetic local time

Product types — IDL, NetCDF, Postscript, and PNG

nutes)
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VITMO Uses Physical Parameters and
Region as Primary Search

APL



What is SPASE lacking?

No SpatialDescription field comparable to the Tempo ralDescription
Need to indicate that the data is gridded spatially (not in time)
Need to indicate grid sizes, coordinate axis, georef  erence altitude.
No SpatialExtent field comparable to TimeSpan

This would be used to identify that SuperDarn is fr om 55°to the pole.
VITMO searches on locations as well as time.

Not sure how to represent geographic coordinates, s pacecraft orbit relative
coordinates.

DisplayData does NOT support Physical Parameter

“The Display Data resource can be associated (or cou  pled) to the
Numerical Data resource by assigning the Resource | D of the Numerical
Data resource to the Association ID in the Resource Header of Display
Data resource.” VITMO uses Physical Parameters for “d  iscovery”.

Since Physical Parameter is a primary search termw  ould NEVER find any
DisplayData products if they were not associated wi th a Numerical Data
resource. Why would | use Display Data?

For example, if GAIA had all-sky imager data onlya s images in Display
Data, VITMO would not see this important auroral re  source. APL




Multiple Users of SPASE Metadata

End user — wants to understand information about the
data and information used to locate it.

VXO — needs to find the product and information that
allows the VxO to present it for the user.

VXO needs to locate data granules.

Aaron Roberts at the VOIG pointed out that the data
providers’ directory structure encodes considerable
information for locating data granules.

VITMO currently uses and maintains this information for
each product it supports.

It would be good to maintain this access informatio nin
the SPASE metadata.
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File Pattern Information

insert into SRAS _DATA_ ACCESS (DATA _ACCESS _ID, FILEN AMESTARTWITH, FILENAMEENDWITH,
ACCESS ID) values (

SRAS DATA ACCESS_ SEQ.NextVal,
'guvi_aurora_",

".ncdf.gz’,

SRAS ACCESS SEQ.CurrVal);

insert into SRAS_DIRECTORY_DETAILS (DIRECTORY_DETAI LS _ID, SUBDIRECTORYPATTERN, ACCESS_ID,
DATA ACCESS _ID) values (

SRAS _DIRECTORY_DETAILS SEQ.NextVal,
YYYY'

SRAS_ACCESS_SEQ.CurrVval,

SRAS DATA ACCESS_SEQ.CurrVal);

insert into SRAS_DATA ACCESS (DATA _ACCESS _ID, FILEN AMESTARTWITH, FILENAMEENDWITH,
ACCESS _ID) values (

SRAS_DATA ACCESS_SEQ.NextVal,
'GUVI_im_disk ',

'L1C!,
SRAS_ACCESS_SEQ.CurrVal);

insert into SRAS_DIRECTORY_DETAILS (DIRECTORY_DETAI LS _ID, SUBDIRECTORYPATTERN, ACCESS ID,
DATA ACCESS _ID) values (

SRAS_DIRECTORY_DETAILS_SEQ.NextVal,
'yyyy/ddd’,

SRAS_ACCESS_SEQ.CurrVal,

SRAS_DATA _ACCESS_SEQ.CurrVal);
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Directory Pattern

public IFileListAccessor getList(int index)

{

switch (index){

case SRASConstants.YYYY_SLASH_DDD_DIRECTORY_PATTERN _INDEX:
return (new DirectoryPatternYYYYslashDDDAccessor (r  esData,tw,namePattern));

case SRASConstants.YYYY_DIRECTORY_PATTERN_INDEX:
return (new DirectoryPatternYYYYAccessor (resData,t w,namePattern));

case SRASConstants.YYMMDD_DIRECTORY_PATTERN_INDEX:
return (new DirectoryPatternYYMMDDAccessor (resData  ,tw,namePattern));

default:
logger.error(" Invalid index to access the fileList Accessor");
return null;
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File Accessor

file accessor

public IFileListAccessor getList(int index)

{

switch (index){

case SRASConstants.YYMMDD_ FILE_PATTERN_INDEX:
return (new FilePatternYYMMDDAccessor(resData,tw,na  mePattern));

case SRASConstants.YYYYMMDD_FILE _PATTERN_INDEX:
return (new FilePatternYYYYMMDDAccessor(resData,tw, namePattern));

case SRASConstants.YYYY_ MM _FILE_PATTERN_INDEX:
return (new FilePatternYYYYMMAccessor(resData,tw,na  mePattern));

case SRASConstants.YYYY_FILE_PATTERN_INDEX:
return (new FilePatternYYYYAccessor(resData,tw,name  Pattern));

case SRASConstants.BARTELS_ROTATIONS_NUMBER_FILE_PA TTERN_INDEX:
return(new FilePatternBartelsRotationsNumberAccesso r(
resData,tw,namePattern));
default:
logger.error(" Invalid index to access the fileList Accessor");
return null;

- APL



More File Accessor

public int getPatternID(String pattern)
{

if (pattern == null)
return -1;

if (pattern.equals(SRASConstants.YYMMDD_FILE_PATTER N))
return SRASConstants.YYMMDD_FILE_PATTERN_INDEX;

if (pattern.equals(SRASConstants.YYYYMMDD_FILE_PATT ERN))
return SRASConstants.YYYYMMDD_ FILE_PATTERN _INDEX;

if (pattern.equals(SRASConstants.YYYY_MM_FILE_PATTE RN))
return SRASConstants.YYYY_MM_FILE_PATTERN_INDEX;

if (pattern.equals(SRASConstants.YYYY_FILE_PATTERN) )
return SRASConstants.YYYY_ FILE PATTERN_INDEX;

if (pattern.equals(SRASConstants.BARTELS _ROTATIONS _  NUMBER_FILE_PATTERN))

return
SRASConstants.BARTELS_ROTATIONS_NUMBER_FILE_PATTERN _INDEX;
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SPASE Version 1.3

VITMO would like to extend SPASE in several areas

supporting more metadata more appropriate to our da ta
products and more information to support finding an d
delivering those products.

VITMO would also like to control the vocabulary for the
Physical Parameter — currently this is a text field.

We expect this list to grow to ~100 values for our
domain.
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SPASE Schema — General

Comments

Add a Description/Comment free-text field to
NumericalData and DisplayData

So can add additional relevant info about data
product

Add TemporalDescription to NumericalData
and DisplayData and Granule

Add Cadence to Accessinformation

To provide info about the length of the files, I.e.
orbit vs. daily

Add NumberOfBins to all “Range” containers
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SPASE Schema -
MeasurementType

Add NeutralDensity
Make optional?

Not always appropriate, i.e. models
Rename?
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SPASE Schema —
PhysicalParameter

Add PhysicalParameter to DisplayData

Add MeasurementType to PhysicalParameter, called
ParameterMeasurementType?

w/ enlarged values?
Add SpectralRange to PhysicalParameter

In PhysicalParameter.CoordinateSystem.
CoordinateSystemName, where are the geographic and
geomagnetic coordinates?
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SPASE Schema - Measured

Rename?

Intent of container is characterized by
enumerated values but PhysicalParameters may
be derived from underlying measurements as
well as simple measurements

Add ParameterType = Measured, Derived
Add Support

Add OtherClass (w/ values of Index (Kp,
sunspot), Location (i.e. inferred position of
nose of magnetosphere), EmissionAltitude

APL




SPASE Schema - Field

Add FrequencyRange to Field

Add Parallel, PhaseAngle, CrossCorrelation,
CrossSpectrum to FieldQualifier

FieldQuantity: rename Cross-Spectrum to Cross-Field
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SPASE Schema - Particle

2 containers? Properties mixed of individual partic les w/
properties that only apply to particle collections

Add Current, Gyrofrequency, energy, PlasmaFrequency
to ParticleQuantity

Add Mixed to ParticleType
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SPASE Schema - Photon

Add EnergyRange and WavelengthRange w/ same
subelements as FrequencyRange

Add enumerated list FrequencyBand w/ common values
like (UV, visible, radio, etc.)

If ParameterMeasurementType isn’t added, add
RadioSounding to PhotonQualifier
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SPASE Schema —
TemporalDescription

Add Averaginginterval
Add Exposure
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SPASE Schema -
SpatialDescription

New element
Gridding
CoordinateSystem
Gridsize
Averaginginterval
ReferenceAltitude
Extent

CoordinateSystem
Low

High

Units
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SPASE Schema — Support

Add subelements to Support

SupportQuantity w/ following subelements
(ObservedPosition, InstrumentPosition,
InstrumentVelocity, InstrumentPointing, Temporal,

Statusindicator, Background, Energy, Frequency,
DirectionAngle)

SupportQualifier
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General SPASE Document
Comments

Incorporate Todd King’s “SPASE Guide to
Writing Resource Descriptions” into SPASE
Data Model Document

SPASE Guide needs:

Additional examples

Further clarification/examples of ResourcelDs atth e
path level including how to distinguish between

them across multiple elements in a single XML file,

l.e. multiple instances of NumericalData

Examples of granules, observatory, instrument,
repository, services

Synopsis of available tools and their locations
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