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ABSTRACT

The Physical Oceanography Distributed Active Center
(PO.DAAC) serves as the official NASA repository and
Aquarius/SAC-D data
products in close collaboration with the project. Here
we report on the status of Aquarius data holdings at
PO.DAAC, the range of data services and access tools
that we provide in support of this mission, and new
efforts underway to support in-situ salinity datasets
from the SPURS field campaign. Particular emphasis is
placed on new tools and services that have come
online since the Aquarius v3.0 dataset release. These
range from OPeNDAP and THREDDS data access
services, to web-based visualization via PO.DAAC's
State of the Ocean (SOTO) tool and LAS, to PO.DAAC's
new, advanced L2 subsetting tool called HITIDE (High-
level Tool for Interactive Data Extraction). Dataset
discovery via the PO.DAAC web-portal are also
described.
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(L3)
LAS (L3)
HITIDE (L2)
PO.DAAC-CWS (L2 & 3)

SALINITY DATASETS

Aquarius Mission Datasets (Public)
Level O, 1A

V3.0 Products:

Level 2

Level 3: Mapped Salinity & SST adjusted, Wind Speed, Ancillary SST

(Daily,7-day,Monthly,Seasonal,Annual x
Ascending/Descending/Combined)
Data Reader Software: Matlab, IDL

V3.0 Documentation Package: (12 items)
CalVal Datasets: evaluation versions (24), MWR, Rain Rate, WWAYV

SPURS In-Situ Data (coming soon)
e SPURS I: 5 cruises Sep.2012—-Nov.2013, N. Atlantic Salinity Max Region
e Platforms/Datasets:

Floats, Salinity Drifters, TSG, L/ADCP, U/CTD, Meteo, “Ecomapper”
Microstructure profiles, Surface profiler, “Sea Snake”, SeaSoar
Wave Gliders, Sea Gliders, Tenuse Glider, Flux & PICO Moorings

eg. User’s Guide, ATBD

PO

e Faceted search of data set metadata

e Filter by: keyword, mission, platform, parameter
sensor, collection, spatio-temporal attributes

e Exposure of key descriptive metadata & access links

e Descriptive Aquarius & Salinity information pages

Metadata Standards for Discoverability & Interoperability

e PO.DAAC works closely with data providers to promote
implementation of CF, ACDD, 1SO-19115/11179, and NASA
GCMD compliant metadata standards = ;

e Conformity to such geospatial & metadata registry standards
enhances interoperability with tools/services and data

DATA DISCOVERY & INTEROPERABILITY STANDARDS

.DAAC Web-Portal

http://podaac.jpl.nasa.qov

DATASET DISCOVERY

DATA ACCESS MEASUREMENTS MISSIONS MULTIMEDIA

Parameter | Collections | Platform | Sensor | Spatial Coverage | Latency

BROWSE DATASETS

discoverability

PO.DAAC Webs-Services for Automated Search
e Consolidated Web-Services (CWS) for dataset & granule-level

data discovery (see IV below)

Processing Levels Found 9 matching dataset(s).

Q, Enter Dataset Keyword

Swath Spatial Resolution

Grid Spatial Resolution " o —
Aquarius Level 2 Sea Surface Salinity (AQUARIUS_L2
Ocean Winds, Salinity/ Density

" Pplatform/Sensor: AQUARIUS_SAC-D /AQUARIUS_RADIOME

|| /AQUARIUS_SCATTEROMETER

‘||  Processing Level: 2

: . Along/Across Track Resolution: 3.5 km x 330 km

;|| Start/End Date: 2011-Aug-24 to Present
Description: The Aguarius instrument is onboard the Aquarius/
NASA and the Argentinian Space Agency Comision Nacional de

Temporal Resolution

Aquarius Level 3 Sea Surface Salinity Standard Mag
¢ (AQUARIUS_L3_SSS_SMI_DAILY)

Salinity/ Density

¥ Platform/Sensor: AQUARIUS_SAC-D /AQUARIUS_RADIOME
Processing Level: 3

Longitude/ Latitude Resolution: 1 degrees x 1 degrees
Start/End Date: 2011-May-31 to Present

Description: Aquarius Level 3 sea surface salinity (sss) standard
averaged over daily, 7day, monthly, seasonal and annual time s

Parameter

Platform

Aquarius Level 3 Sea Surface Salinity Standard Mag
B (AQUARIUS_L3_SS5_SMI_7DAY)
ol Salinity/ Density
_ | Platform/Sensor: AQUARIUS_SAC-D /AQUARIUS_RADIOME
} °|  Processing Level: 3
it o Longitude/Latitude Resolution: 1 degress x 1 degress
Start/End Date: 2011-May-31 to Present

Time Span

Description: Aquarius Level 3 sea surface salinity (sss) standard
averaged over daily, 7day, monthly, seasonal and annual time s

Spatial Coverage

Aquarius Level 3 Sea Surface Salinity Standard Mag
(AQUARIUS_L3_S55_SMI_MONTHLY)

Salinity/ Density

" Pplatform/Sensor: AQUARIUS_SAC-D /AQUARIUS_RADIOME
- ‘ Processing Level: 3

~ - " # ongitude/Latitude Resolution: 1 degrees x 1 degrees
Start/End Date: 2011-Jun-30 to Present

Description: Aquarius Level 3 sea surface salinity (sss) standard
averaged over daily, 7day, monthly, seasonal and annual time s

Latency 4

Access Type

Data Format

Interactive subsetting and file metadata exposure via OPeNDAP Form

eg. http://opendap.jpl.nasa.gov/opendap/SalinityDensity/aquarius/L3/mapped/V2/7
day/SCI/2011/237/Q20112322011238.L.3m 7D SCI V2.0 SSS 1deg.bz2.html

| @ OPeNDAP Server Dataset Q... X '-.kg OPeNDAP Server Dataset Q... %

Mew Tab

x|+

& podaac-cpendap jpl.nasa.gov/cpendap/allData/aquarius/ L3/ mapped/V3/7Tday/5C1/2014/015/Q20140152014021 . L3m_7D_SCI_Y3.0_555_1deg.bz2. html

OPeNDAP Server Dataset Access Form

‘_iction:[ GetASCI | [ GetasNetCDF | [ Binary (DAP) Object | [ Show Help

Data URL:

http:/ipodaac-opendap. jpl. nasa gov: Blvopendap/aliData/aquarius/L 3 mapped V3 Fday!!

| Global Antributes: HDFS ROOT GROUP.Dataset: 13m data, palette
H5_GLOBAL.HDF5_OBJ_FULLPATH: H5_GLOBAL

H5 GLOBAL.Product Name: (20140152014021.L3m 7D 5CI V3.0 S55 ldeg

H5_ GLOBAL.Sensor Name: 0O
H5 GLOBAL.Sensor: Aguariusz
H5_GLOBAL.Title:

Level-3 Standard Mapped Image

Variables: [V] 13m_data: Array of 32 bit Reals [ = 0..179][ = 0359]
30:1:50 105:1:183
HDF5_0BJ_FULLPATH: /13m data
Scaling: linear
Scaling Eguation:
Slope: 1.
Intercept: 0.
_FillValue: -32767.

O /palette: Amay of Bytes [=0.2][=0.233]

HDFS5 OBJ FULLPATH: /palette

m

(Slope*13m data) + Intercept = Parameter value

Send questions or comments to: juppori@iopendap. org

W3C :I.'I;MI. }

HTTP request
|

http://podaac- '

Granule subsetting via extended OPeNDAP URL with parameters

OPeNDAP Data Path
1

Supports output file conversion to netCDF
All Aquarius L3 (Daily, 7d, Monthly) data accessible via THREDDS:

http://thredds.jpl.nasa.gov/thredds/catalog/ncml| aggregation/SalinityDensity/aquarius/catalog.html

http://thredds.jpl.nasa.gov/thredds/catalog/ncml aggregation/OceanWinds/aquarius/catalog.html

Interactive subsetting via THREDDS NCSS Form

http://thredds.jpl.nasa.gov/thredds/ncss/grid/ncml aggregation/SalinityDensity

/aquarius/aggregate AQUARIUS L3 SSS CAP 7DAY V3.ncml/dataset.html

unidaTa

icefor.. % |\ 4

Thredds Data Server

€ | 9 | @ thredds jpl.nasa.gov/thredds/ncssfgrid/ncml_aggregation/SalinityDensity/aquariusfaggregate_ AQUARIUS L MI_7D neml/datasethtml

Base Time: 2011-08-20T00:00:00Z

Gridded Dataset Description
As Point Dataset

NetCDF Subset Service for Grids

13m_data

SSSSS

Horizontal Stride:

Select Variable(s): Choose Spatial Subset:

T00:00:002

Spatio-Temporal subsetting via structured THREDDS URL with parameters
HTTPl request

Catalog Eeference

opendap.jpl.nasa.gov:80/opendap/allData/aquarius/L3/mapped/V3/7day/SCl/

\ |

\

‘ http://thredds.jpl.nasa.gov/thredds/ncss/grid/ncml aggregation/SalinityDensity

/aquarius/aggregate AQUARIUS L3 SSS SMI 7DAY V3.ncml?

2014/015/Q20140152014021..3m 7D SCI V3.0 SSS 1deg.bz2

?/13m data[30:1:90][/105:1:185]
\ T ]

| i
Variable Subset Array index

list range & step

var=13m data&

north=60&south=20&east=-5&west=-75&

<—— Variable list

<—— Spatial bounding box

time start=2013-12-20T00:00:00Z&time end=2014-09-24T00:00:00Z
\ ;

Y
Time range filters

NASA

IV. LEVEL 3 DATA VISUALIZATION & SUBSETTING: Web-based Tools for Gridded Data Products V. LEVEL 2 DATA IMAGING & SUBSETTING TOOLS
SOTO (“State of the Ocean”) by PO.DAAC LAS (Live Access Server) by NOAA HIiTIDE (HIgh-level Tool for Interactive Data Extraction) by PO.DAAC
" /Animate A , 3.0 Salinit 4 oth 4 eridded satellite dat e Web-based tool for interactive search, imaging & extraction of L2 "swath" data
rovsvgi SST_:W- ec| Oéuarlustv alinity and other mapped gridded satellite data o V|sua.I|ze various L3 satel!lte data series: (eg. Aquarius L3 SSS Daily, 7d & Monthly data) e Intuitive Interface: Filter specification, Mapping (zoom, pan etc.)
i/e.g. I :( . '30: S'd E[Jrren.s) " ¢ Spatloo-temporal subsetting _ o _ e Filtering: Dataset-type, Temporal, Spatial (bounding box)
Nlewzzj)?st : 2 Zj.ts.e”eﬁ (curren ty)l : : " trols. Stateful URL shari ¢ P'O“'”,g' Maps, HovmoI.Ier, Line-plots (Transec.t & Point T|r.ne serle.s) e Returns: list of data files matching filter criteria with mapped swaths
o ; : : . . . . .
ew 2D interface: additionally supports layering via opacity controls, Statefu sharing e Analysis: V|§ual comparisons, data transformations, layer differencing e Imaging of select variables (backend - customizable variable list per dataset)
- e Export: various formats (eg. ASCII, CSV, NetCDF) e Export subsetted granule data (NetCDF, HDF)
@ — e Powered by Web-services: CWS, OPeNDAP
Main Selection & Map Window Plot Comparison Window e —— y e ——————————————
—— ‘fﬂDataAcc&iSIPG.DMC |EPO‘DAACLAS\;?.3 J‘|+_ PR e S — ‘ — 3 - o 58
€, @ tredsjpinasagov/es el PT“ HITIDE
- J— B e
= ‘gtmn Legend e oot o100 — Filter ' .
Zoom T RO DANDIASWE.S I TS selections LR T .
Opacity Control ooe e[ i ] st ptcoos | e | [comp | [ svow e gt escop et s [T PP A o~ o T T T Download OEtlon
OSeaSurfaceSallnltv./.AQUvARIUSLBSSSCAP?DAYROLLINGDAILYV2 1 '!':‘rl;'-r?,'v,'fja\',:"'m‘ 'y i ‘:::‘:‘;'... ot Me T Bttt ettty Mty . — (HDF/netCD )
Layer selectd & Sort Layers e | APy ES v b wan, waw. 4
LAS 7./Ferret 872 NOKA/PMEL “Qi ‘e &;ﬂw“ﬁd‘f‘- 4 — .
e ¢ 28-As6-2011 000 I . e — - b Listing of granules matching
S S T R r—e — - S ek spatio-temporal filters
463N | 4 | 'm Legend—— i e . : : Imaged swath
12536E T714W il A R Wpeimgn ' ; (_Varlabe IMaging polygon & data
21095 L Y f o s - dls _
r:- Tastitude-Long\tude é 2o PR - S e T . 7 ij; f'
HOVMOLLER PLOTS 5 3;;
t:;f:':u:;;? 0": a'd F _________________________________ ggz | [[@ LaS Interactive Download - Mozilla Firefox ezl oL=) [ |
, PR S S —oR— Apply analysis Sea_Surfa;ZN_G;U:;inity (psu) Select Format L:;i\:”d“inge: o Saved _|
23 24 25 26 2028 29 30 01 02 103 104 05 06 07 08 09 10 11 12 13 14 15 16 17 18 19 20 21 ) Setect Time User
0 ] 408 0 10 20 NASA/Caltech | JPL | PO.DAAC | Contacts | Privacy Policy | Powered by NOAA PMEL LAS ™™= | FAQ | Known Issues | Tutorials AR ety Sy ered oo i NI A o EEE : ::; . 2‘5 : Ellte rl
Y _ . ane
Time slider http://podaac-tools.jpl.nasa.gov/soto/ http://thredds.jpl.nasa.gov/las/getUl.do Data Export Panel
Interactive spatial filter bounding box
VI. WEBSERVICES
OPeNDAP (http://opendap.jpl.nasa.gov/opendap/) THREDDS (http://podaac.jpl.nasa.gov/podaac thredds) PO.DAAC CWS: “Consolidated Web-Services”
e Open-source Project for a Network Data Access Protocol (http://opendap.org/) e Thematic Real-time Environmental Distributed Data Service http://podaac.jpl.nasa.gov/ws/
e Data transport architecture and HTTP-based protocol widely used to serve and (https://vyww.un/data.ucar.edu) | e Integrated set of PO.DAAC Web-services for dataset/granule search & Dataset Discovery
subset earth science data e Webservice and HTTP-based protocol widely used to aggregate, serve and subset subsetting N
e Data array Index-based subsetting earth science data
- - - - - - - - e Accessible via standard Web HTTP protocol via a standard URL with well Dataset Metadata
e Includes standards for encapsulating structured data, annotating the data with e THREDDS catalogs: logical granule aggregations (eg. Aquarius SSS 7day time series) CCeSSIDIE Via standara Ve protocol via a standar with well- I
attributes and adding semantics that describe the data e Subsetting by-value (Lat/Lon/Time) via NCSS service defined parameter extensions Granule Search
e All Aquarius L1 - L3 data accessible OPeNDAP: e Supports OGC standards: WMS & WCS services (General Form: http://podaac.jpl.nasa.qov/ws/service ’parameters ) J
http://podaac-opendap.jpl.nasa.gov/opendap/allData/aquarius/ e CF-interoperable & NCML support e Returns: XML structure or in JSON (JavaScript Object Notation) format Granule Metadata
o
o

Utility:
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PO.DAAC Web Services Overview

Introduction

PO DAAC provides several ways to discover and ac
user interafces (see http://podaac.jpl.nasa.gov). Ths
efficient machine-to-machine communication and d&

- facilitates programmatic calls to CWS via HTTP request
- access and drill-down through the data information hierarchy

¥

Granule Subset/Extract

SOLAR SYSTEM STARS & GALAXIES SCIENCE & TECHNOLOG

Step

Example Aquarius use case & CWS workflow:

CWS Request Response / Result

What is PO.DAAC Web Services

PO DAAC Web Services are application programmir
Web Service in part as, "A software system designe

see http/fwww.ow3. org/ TR/ws-arch/i#whatis ). The P
over a Hypertext Transfer Protocol (HTTF) connectic
Markup Language (XML) structure or, optionally, a Ja

A typical PODAAC Web Service request is generally
http://podaac jpl. nasa.gov/ws/service?parameters
Where service indicates the particular service reque

a call to the "search” service). The parameters, opti
documentation.

-t .-xL’*.‘lp
-t Lot
WebServices v I e e
The following is the list of available PO.DAAC Web £
Name Description : ! l A A e N T PO AR St P A Py B\ L] vy A Ak ST
d iev : - Jpl. A 1 3
patoser | Dutasetmetastacevierenievest 3 Get dataset metadata | http://podaac.ipl.nasa.gov/ws/metadata/dataset | i
Granule Granule metadata service retrieves t f hl d /?formatngMd&Shor‘tName:AQUAR'US L3 SSS i
Metadata and other optional parameters. Or mO nt y SSS prO UCt BUF wt whemal oc stion
Search Dataset Search service searc hes PO. SMI MONTH LY Vz ::: ['x.:".:u -
Dataset parameters: datasetld, shortName, : / —" N — [ - p- A D
Search Search Granule does granule searchi ,l'_:'.' \.:‘.L.. o
Granule gridded datasets (time averaged to : Butenst Cvest Shase S v v
startTime, endTime, bbox, and other: Ratpsst Tl s Lo Sesface Salen -y
Dstaret Serws Nome Aguarsn oo bt - 3 L i -

3. List all related granules
within a date range

4. Get metadata fora

specific granule
|

v

5. Get spatial subset of
granule data (Cws L 2-555)

1. List Aquarius datasets

-
)

—— ey Al L ——

http://podaac.jpl.nasa.gov/ws/search/dataset
i /?keyword=aquarius

Apearin Oficial Rotoase Level B Sos Surfate Seliaiy faene
~SER L")

twrde, ey od

http://podaac.jpl.nasa.gov/ws/search/granule

[?shortName=AQUARIUS_L3_SSS_SMI_MON N R
THLY_V2&startTime=2013-01- P | v '
01T08%3A10%3A07Z &endTime=2013-06- Pl emnsirasssoingesc B
30T23%3A10%3A07Z&format=htmI&pretty=t B —
rue :

— —— N I

~—~ - ~—

—— ——

http://podaac.jpl.nasa.gov/ws/metadata/granule
/Mormat=iso&shortName=AQUARIUS L3 SSS S
MI_MONTHLY_V2&granuleName=0Q2013032201 e ot

3059.L3m_MO_SCI_V2.0_SSS_1de e

cmd Ao bdeutifary
o Ol sinr Saving

Then XOMD fir Sows 508 sppew %0 R asy ) formuanon ssocsamnd wuth o The Aacumens wee i Wow s below

P L T B
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