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SA Earth Science Objective

Promote data-exploiting research and
applications that facilitate climate
modeling, ¥ '\ accelerated
operational 4 .. Juse of NASA
research \l* = data, and
synthesis . ; f NASA
Earth S vations




How can we do that?

Enable researchers to seamlessly find and

retrieve variables of ifitergst from multiple
~ disparate ¥ "
dataset® |.
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OlyMPUS: A Data Discovery, Data
Delivery and Metadata Provisioning
Platform
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d Applications with NASA Climate Model Data

ASDC ODISEES -4

DATA PORTAL . e

Atmospheric
Science
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Welcome to the Ontology-Driven Interactive Search Environment for Earth Science (ODISEES). Users can query the ASDC
adata repository for information about and chived data and climate model outpu
knowledge of the ontology, or the data vocabulary is required

s. No prior

To begin, select a category. O, visit the help page

About NEX Privacy Policy and Notices Responsible NASA official: Ramakri
Help Center Terms and Conditions

Contact Us
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NASA Each variable type in a data set is
““described in detail in a formal language

representing the Earth science d(;mam
/ AR

(parameter v1 RadiativeFlux)# n -
(spectralRange v1 Longwave)‘.-
(verticalLocation v1 EarthSurface) —
(direction v1 Upward)

(dataSource v1 Satellite)
(spatialResolution v1 1x1GridCell)
(temporalResolution vl OneMonth)



ormal descriptions of variables map
similar variables to one another

Radiative Upward
Flux

Longwave Surface




A & /
»""

how similar variables differ

Radiative
Flux

Upward

All Sky
Conditions-No
Aerosols

All Sky
Conditions

Clear Sky
Conditions

Longwave

Surface

(\“Prospective data users can also see

Monthly
Average

tenfiporalResolutiop

Daily
Average

3 Hourly
Average




Users can find all the varia

that
satisfy some

custom-
defined set

of criteria

ASDCODISEES & e

DATA PORTAL

Radiation

Temporal Resolution

Cloud Conditions

Clear Sky (64)

Direction

Upward (64)

Spatial Resolution Type (Horizontal)

Grid Cell (64)

Spectral Range

Longwave (from 4 um) (64)

» CSULF_TOA (2)

» Clear sky upward
longwave flux (2)

» LWTUPCLR (1)

» LW TOA Flux
Clear-Sky (4)

» Longwave flux
(36)

» Tuned Clear-Sky
LW Up (4)

» Untuned Clear Sky
LW Surface Up (4)

» Untuned Clear Sky
LW TOA Up (4)

» rlutes (5)
» sfc_Iw_up_cir_mon
(1)

» toa_lwl_clr_mon
(1)

undefined

Data Center

Clear sky upward long wave flux at top
of atm

Clear sky upward longwave flux
Longwave upward flux at the top of the
atmosphere - clear sky conditions

Longwave upward flux at the top of the
atmosphere Clear-Sky

Longwave flux
Tuned Clear-Sky Longwave Flux Upward
Untuned Clear Sky Longwave upward

flux at the surface

Untuned Clear Sky Longwave upward
flux at the top of the atmosphere

TOA Outgoing Clear-Sky Longwave
Radiation

Surface Longwave Flux Up - Clearl Sky
(Monthly)

TOA Longwave Flux Down - Clear Sky
(Monthly)

Japanese 25-year Reanalysis Project (JRA 25)

CERES Experiment

CERES Experiment

CERES Experiment

CERES Experiment

CERES Experiment

anadmips-MERRA anadmips-ECMWF anadmips

CFSR anadmips-JRA 25 obs4mips-CERES

CERES Experiment

CERES Experiment




Variable
Name

Cloud
Conditions

Data Set

Data Source

Description

Direction
documentation
format

grid type

Instrument

Method

Parameter

Project

Spatial
Coverage

Spatial
Resolution
(Horizontal)

Spectral Range

Longwave
flux

CER_ES4_Aqua-
Xtrk_Edition3
-10 Degree
(Regional,
Monthly (Day)
Averages)
Satellite
Observation

Longwave flux

Latitude

undefined
HDF 4

Equal Angle
Grid

CERES FM4
Xtrk Scanner
CERES FM3
Xtrk Scanner
Monthly
Average of
Daily Averages

CERES
Experiment

10° lat x 10°
lon

ana4MIPs.NOAA-
NCEP.CFSR.atmos.mon

Reanalysis

TOA Outgoing Clear-
Sky Longwave
Radiation

Latitude
Time
Longitude

undefined
NetCDF

Gaussian Grid

CFSv2

Monthly Average of 6-
Hour Averages

anadmips CFSR

0.312° lat x ~0.313°
lon

ana4MIPs,MA JRA-
25.atmos.mon

Reanalysis

TOA Outgoing
Clear-Sky
Longwave
Radiation

Longitude
Latitude

undefined
NetCDF

Gaussian Grid

undefined

undefined

anadmips-JRA 25

1.125° lon x
~1.125° lat

MATMNXRAD

Reanalysis

undefined

Latitude
Longitude

undefined
undefined

Equal Angle
Grid

GEOS 5 Data
Assimilation
System

Monthly
Average of
Near-
Instantaneous
Data

MERRA

1/2° lat x 2/3°
lon

Longwave
flux

CER_ES4_Aqua-
Xtrk_Edition3 -
(2.5 Degree
Regional, Mon-
Day Averages)

Satellite
Observation

Longwave flux

undefined

undefined
HDF 4

Equal Angle
Grid

CERES FM4
Xtrk Scanner
CERES FM3
Xtrk Scanner
Monthly
Average of
Daily Averages

CERES
Experiment

2.5° latx 2.5°
lon

LW TOA Flux
Clear-Sky

CER_SYN1deg-
M3Hour_Terra-
Aqua-
MODIS_Edition3A-
Regional

Satellite
Observation
Longwave upward
flux at the top of
the atmosphere
Clear-Sky

Time
Longitude
Latitude

undefined
HDF 4

Equal Angle Grid

CERES FM3
CERES FM2
CERES FM4
CERES FM1

Monthly Average
of 3 Hour
Intervals (8 per
day)

CERES
Experiment

1°latx 1°lon

rlutcs_CERES-
EBAF_L4_Ed2-
6r_200003-
201112.nc

Satellite
Observation

undefined

time
longitude
Latitude

undefined
NetCDF

Equal Angle
Grid

CERES FM3
CERES FM2
CERES FM4
CERES FM1

Monthly
Average of
Near-
Instantaneous
Data

obs4mips-
CERES

1°latx 1°lon

LW TOA Flux
Clear-Sky

CER_SYN1deg-
Month_Terra-
Aqua-
MODIS_Edition3A
- Regional

Satellite
Observation

Longwave
upward flux at
the top of the
atmosphere
Clear-Sky

Longitude
Latitude

undefined
HDF 4

Equal Angle Grid

CERES FM3
CERES FM2
CERES FM4
CERES FM1

Monthly Average
of Near-
Instantaneous
Data

CERES
Experiment

1°latx 1° lon

Longwave
flux

CER_ES4 _Terra-

Xtrk_Edition 3
(5 Degree
Regional,
Monthly (Day)
Averages)
Satellite
Observation

Longwave flux

undefined

undefined
HDF 4

Equal Angle
Grid

CERES FM2
Xtrk Scanner
CERES FM1
Xtrk Scanner
Monthly
Average of
Daily Averages

CERES
Experiment

5° lat x 5° lon

JRA25
fest_phy2m

Model
Forecast

undefined

Longitude
Latitude

undefined

NetCDF
WMO GRIB1
Binary
Format

Gaussian
Grid

undefined

Monthly
Average of
6-Hour
Intervals (4
per day)

Japanese 25-
year
Reanalysis
Project (JRA
25)

1.125° lon x
~1.125° lat

JRA25
fest_phy2m25

Model
Forecast

undefined

Latitude
Longitude

undefined

NetCDF
WMO GRIB1
Binary
Format
Gaussian
Grid

Equal Angle
Grid
undefined

Monthly
Average of 6-
Hour
Intervals (4
per day)

Japanese 25-
year
Reanalysis
Project (JRA
25)

2.5° latx 2.5°
lon

anadMIPs.ECMWF.ERA-
Interim.atmos.mon

Reanalysis

TOA Outgoing Clear-

Sky Longwave
Radiation

undefined

undefined
NetCDF

Equal Angle Grid

IFS Cy31r2

undefined

ana4mips-ECMWF

.75° lat x..75° lon

ana4MIPs.NASA-
GMAO.MERRA.atmos.mon.v20131

Reanalysis

TOA Outgoing Clear-Sky Longwav

XDim:EOSGRID
Latitude
Longitude
YDim:EOSGRID

http://gmao.gsfc.nasa.gov/merra
NetCDF

Equal Angle Grid

GEOS 5 Data Assimilation System

undefined

ana4mips-MERRA

1/2° lat x 2/3° lon
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CERES Data Products

To subset, visually browse, and download CERES data products in netCDF format, click "Browse & Subset”.
For more information and documentation on a specific product, click on the "Data Product” name. Or as a quick reference,
click on the © icon.

Access to the complete CERES archived HDF data products,

Home: CERES Level 3B: Spatially (regional, global, etc.) and temporally (daily, monthly, etc) averaged fluxes where the net flux has
been energy balanced.

Introduction
Public Release Data Pr Version/ ®
0 (Information & Description Parameter Resolution \VotSOR/ | ®

ocumentation)

Education Outreach

g A s
Order Data EBAF-TOA effect (CRI o flux Browse & Subset

trained t ean he
e Data Quality Summary
Monthly and climatological a
Science Team Members surface clear-sky flu; s}

radiative effect (CRE), consistent v

Documentation OA flu
Data Quality Summary

CERES Meetings

© CERES satellites atially (regional, global, etc.) and temporally (daily, monthly, etc) averaged fluxes and cl

version/ [
intomaton & Description Parameter Resolution
Socumentation) P Availability  Order Data

ES geostationary (GEO) enhanced temporally
interpolated TOA fluxes, MODIS and 3-hourly GEO cloud
properties, MODIS aerosols, and c 4 TOA, surface
and in-atmospheric (profile) fluxes consistent with the
ed TOA fluxes, clouds and aerosols.
Data Quality Summary
CERES constant meteorology temporally interpolated
Fideg  TOA fluxes, MODIS clouds and aerosols.
Data Quality Summary
ERES-MODIS and GEO daytime cloud prop:
d by ISCCP cloud types and in the

SYN1deg

tie
15CCP-D2like T3t milar 02
format.

Data Quality Summary
CERES instantaneous footprint level (20km nominal) fluxes and cloud properties
Data Product
ormation &

cans
Documentation)

Description Parameter Resolution

Versi ®
Availability  Order Data

erved TOA fluxes, MODIS clouds and aerosols,
rized surface flux
Terra Data Quality Summary &
Aqua Data Quality Summary &
Near real-time CERES fluxes and clouds in the SSF
FLASH_SSF  format, Not of climate quality or to be appended with
\er CERES datas

& Subset

Data Product

Temporal Order ption

Welcome t the Ontology-Driven Interactive Search Environment for Earh Science (ODISEE:
semantic metadata roposioryfor information about and accoss to
knowledge of the ontolog

To begin, sl

‘About NEX Privacy Policy and Notices
Terms and Conditions.

Report Abuse
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Responsible NASA official: Ramakris
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. 'J' ’ Register a new data set with ODISEES:
Enter the name of the data set to register below.

Dataset name: || CER_NPP_NewV1

NASA Official: John M. Kusterer

arnes



Data Source Satellite

| Reanalysis

OlyMPUS prompts users for basic
information and uses information already
in the repository to run inference rules
that help guide the user experience and
generate new metadata




Project "] CALIPSO

CERES

| |SCPP
Knowing that the data product is the

output of satellite observations helps
OlyMPUS limit the options offered in the
project pick list




Knowing what project a data set is

~. > 2'produced by helps OlyMPUS generate

metadata for it

(=> (and
(instanEeOf ?§'& b
(project ?set??pr ct).
(relationship ?setl ?thing)
(instaficeOf ?set2 DataProduct
(project ?set2 ?project))
(possible (relationship ?set2 ?thing)))

If 2 data products are from the same project, then relationships that hold
them might also hold for the other




-~ J¥ n We can generate metadata for a new data
set that is similar to metadata for an

earlier data set from the same project,
and prompt the user to select all those

o that apply
Principalinvestigator NOrmanLoeb

Archive Center ASDC

Instrument v/ CERES FM5

CERES FM4
CERES FM3




We can generate metadata about
the platform from information we
already have about the instnu@ent

- g ¥

(and >
(instanceOf ?setl Data Prdﬂfact)
(instrument ?setl ?instrument)
(platform ?instrument ?platform))

(platform ?setl ?platform))

If a data set is produced from an instrument installed on a platform, then
assert that the data set has the same platform



e might use the information about the
““platform to infer the spatial coverage of

a data set, based on orbit information
we have about the platform

(=>
(and
(platform ?set ?satellite)
(orbitType ?satellite PolarOrbit))
(spatialCoverage ?set Global))

If a data set platform is a satellite in a
polar orbit, then the data set’s spatial
coverage is global




T

Whenever possible, we’ll extract
information from existing
resources. For instance, we can
get information about variables

Spatial Cov from HDF files
Variables SW_TOA_Flux_Total-Sky

Instrument

LW_TOA_Flux_Total-Sky
Liguid Water Path

Tuned_Clear Sky LW Up



variables with a combination of user input,
existing knowledge, and inference rules

and - .
-
category ?var ?cat)
(subClass ?parameter ?cat))
(possible (parameter ?var ?parameter))

Prompt the user to indicaté the category a variable falls into, then list the
set of science parameters that are subclasses of that category



Science Parameter | Radiance

Radiative Flux

|| Emissivity
We don’t need to show users a
list of all possible science

paramter values — just those that
are in the selected category




Ultimately, the metadata records
needed to run ODISEES are
generated through a combination
et Cortar of automation and human input
Instrament that inflicts minimal pain on the

Platform |  human while ensuring a high
panial Coverage degree of accuracy and
consistency

Parameter Radiative Flux

Principal Investigator

Variables

Spectral Range Shortwave
LW_TOA Flux_Total_Sky
Category Radiation

Parameter Radiative Flux

Spectral Range Longwave
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Thank you

Beth Huffer

Jonathan Gleason



