


The CNR-ISAC Informatics
Infrastructure for the Satellite
Climatological and Oceanographic
data: production, harmonization and
dissemination in Interoperability

Frameworks

Vega Forneris, Cristina Tronconi, Gianluca Volpe, Simone Colella, Bruno B. Nardelli, Andrea Pisano,
Rosalia Santoleri

2013-09-24 IMDIS 2013 2



e

GOS presentation

The Satellite Oceanography Group (GOS) is one of the leading
Units of the Earth Observation Division of ISAC-CNR since 1987
and focuses on operational Satellite Data processing and analysis.

CNR-ISAC GOS is responsible for the Mediterranean and Black
Seas satellite operational systems (Ocean Color (OC) and Sea
Surface Temperature (SST) ) in the framework of several
Partnerships (e.g. MyOcean, SeaDataNet, MONGOOS, RITMARE,
etc) and carries out regular oceanographic campaigns to acquire
(insitu data ) meteorological, hydrographic and biological data, as
well as in-water and above-water optical measurements for the
validation of ocean color satellite data.
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Interoperabllity

A property referring to the ablility of diverse systems and

organizations to work together (inter-operate).
Wikipedia

“Being able to accomplish end-user applications using
different types of computer systems, operating systems,
and application software, interconnected by different types
of local and wide area networks”

James O'Brien, George Marakas: Introduction to Information Systems,
McGraw-Hill/lrwin)
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Interoperabllity

Services:
Common file format
Common protocols

Data:

Common data format
Common metadata
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Outline

e Satellite data processing

e Products harmonization

 Products dissemination
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Data processing

Sensors Upstream
NASA (Oceancolor GSFC & Lance), ESA, NOAA
IFREMER, NOAA

SEAWIFS CNR, NASA (Oceancolor GSFC)

MERIS ESA

MODIS (TERRA) NASA (Oceancolor GSFC & Lance)

VIIRS NASA (Oceancolor GSFC)
L3/L4 Products Temporal resolution Proc freq

Ocean Color CHL Daily NRT
Optical (RRSXXX, KD490, Monthly, weekly and DT
PAR, SENZ, TSM, ...) 5days average REP

Sea Surface HR (1/169 Daily NRT

Temperature  UHR (1/1009 REP
Anomalies

2013-09-24 IMDIS 2013



Data processing

Grid User Interface

Sends and controls grid jobs

Total Processing Time: 40-60 mlnutes/day& .
~ Download source Ifremer

& auxiliary files

~eSa

Download Source & aux files
Process Source files to L2

Process L2 files to L3 products
Process L3 files to L4 products

Grid Gatekeeper +
Working Nodes

Products harmonization

Upload Products

¥ o
0

3

Historical Archive

Rolling Archives /
Dissemination Units
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Product harmonization

Why “product harmonization™?

One of the main objective Is to integrate existing products
In a “system of systems " (e.g. “MyOcean”, “SeaDataNet”,
etc) for disseminating products to the highest number of
end users.

This requires to define common interfaces and common
data formats In order to connect systems and provide
users with unique and easy interfaces for product access.
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Product harmonization

e File format
e Data variables names and units
e Filename format
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Product harmonization

USG Case MyOCean - OCTAC (Ocean Color Thematic Assemble Center)

An hard and long work has been done in order to
decide common data format specification as well
as filename convention.

...Is not easy to “convince” producers to change
their own data...
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Product harmonization

USE Case MyOCean - OCTAC (Ocean Color Thematic Assemble Center)

File format: NetCDF v3 (moving to NetCDF v4)

Format conventions (variables names and units):
-~ CF14
— INSPIRE
— GDS (GHRSST Data Service)
— EN-IS0O19115
— EN-IS0O19119
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CHL

KD490

RRS?7?7?

BBP

ZSD

mass_concentration_of _chlorophyll_a_in_sea_water milligram m-3

volume_attenuation_coefficient_of downwelling_radiative flu

. m-1
X_in_sea_water

surface_ratio_of _upwelling_radiance_emerging_from_sea_w

: I — sr™-1
ater_to_downwelling_radiative_flux_in_air

volume_backwards_scattering_coefficient_of_radiative_flux_i m
n_sea water_due_to_particles

secchi_depth_of sea water m
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Product harmonization

USE Case MyOCean - OCTAC (Ocean Color Thematic Assemble Center)

Filename format:

{valid date}[{ freq flag}{ end date}]-{producer}-{level/type}-{parameter}-{config}-
{region}-[{bul date} ]{free field}-v{file version}.nc

“-" . mandatory fields ; “ " : optional fields

Examples:

20130914 _d-OC_CNR-L3-CHL-MedOC3_A_1KM-MED-DT-v01.nc
20130916_d-ACRI-L4-CHL-OINTERPOL_A 4KM-GLO-NRT-v01.nc

20130914 d-OC_PML-L3-RRS412-nasa_A_1KM-ARC-NRT-V01.nc
20130401_m_20130430-OC_CNR-L4-KD490-MedOC3_ A 1KM-BS-DT-v01.nc
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Product dissemination

Once harmonized, products are ready for being published
and disseminated.

Products are stored in filesystems and organized in
catalogs which are logical directories of on-line data
resources, encoded as XML documents, which provide a

place for annotations and other metadata about the data
resources to reside.
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Select day

MODIS/K490

MODIS/Interp
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Filter products to

visualize

Sea Surface

Temperature

# 55T Med Sea

Ocean Colour
# MODIS Med Bs Seas
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O Rrsd12

[ rrs443

[ rrsass

[ Rrss31

[ rrs547

[ rrs667

[ rrs869
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¥ interp
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(select all) (reset all)

# MERIS Med Bs Seas
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Submit |
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[

File Modifica Visualizza Trasferimento Server Segnalibri Aiuto Nuova versione disponibile!
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150 Here comes the directory listing.
R 226 Directory send OK.

s Contenuto cartelia letto con successo

| s e — o [ | [ I

ta: 257 "/Core/OCEANCOLOUR_BS_CHL_L3_NRT_OBSERVATIONS_009_044/dataset-oc-bs-chl-modis_a-13-medoc3_lan_daily-rt-v01/2011/12" A
PASY
227 Entering Passive Mode (150,146, 138,219,82,99).

Sito locale: | C:\Users\workiDocuments|

E-A work
[#-4 AppData
# Application Data

o

Nome file Dimension... Tipo file

Nome file

| 120111201_d-OC_CNR-L3-CHL-MedOC3_A_1KM-B5-DT-v01.nc

. Blocchi appunti di OneNote File folder

| Bluetooth Exchange Folder File folder IJ 20111204_d-OC_CNR-L3-CHL-MedQC3_A_1KM-BS-DT-v01.nc 3.48
L. ISExpress File folder | ]20111205_d-0C_CNR-L3-CHL-MedOC3_A_1KM-BS-DT-v01.nc 3.4¢
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.j My Videos File folder |_120111208_d-OC_CNR-L3-CHL-MedOC3_4_1KM-BS-DT-v01.nc 3.4
| My Web Sites File folder [ 120111209, _CNR-L3-CHL-MedOC3_A_1KM-BS-DT-v01.nc 346V
< I < | >

2 file e 11 cartelle, Dimensione totale: 2.642 byte o 1 file, Di ione totale: 3.486.492 byte

File server/locale Direzio... File remoto Dimensione Priorita  Stato LA, b .
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—
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Product dissemination

TDS - THREDDS Data System (Advanced Interface)

 reads the XML metadata archive and netcdf metadata
e can aggregate products

» creates dynamically interfaces like:
— OpenDaP,
— WMS,
— http (direct download)
— and others

2013-09-24 IMDIS 2013
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[ TdsStaticCatalog h
€ > C Om
Catalog

http://m

HREDDS Dat:

Dataset

a MyOces

2013-09-24

[™) TdsStaticCatalo

[ Catalog Services

[*) OPeNDAP Dataset Query

(-".\CE

THREDDS Data

- [} GODIVA2 Data Visualizatic x |
& < C [ myocean] & = C [1 myoced R R B - : . -
¥ Y €« > C D myocean.artov.lsac.cnr.lt/thredds/godwaZ/god|va2.htm|?server=hl‘tp://myocean.artov.lsac.cnr.ltﬂhredds/wms/dataset-ﬂ? =
"V GOS-ISAC -CNR 1 ~ N
. = Layer: GOS - ISAC - CNR TDS > Ocean Colour Mediterranean Sea
et i Auto-zoom on select | Rsfresh | (4km) MODIS daily interpolated L4 Delayed Time Chlorophyll A > > e
" mass_concentration_of_chlorophyll_a_in_sea_water « < Today x>
Testad on Netscape 4.61 and Intefl (=, Bkl SR SIS
=GOS -ISAC-CNR TDS Units: milligram m-3 Sun Mon Tue Wed Thu Fri Sat|
= emer - o g
— Ocean Colour Mediterranean Sea (4km) MODI¢ 1 2 3 4 5 6 7
Catalog Action: interpolated L4 Delayed Time Chlorophyll A
| Gel interpolated L4 Delayed Time Chlorophyll 1 — 8 910 11 12 13|14
http:h’myocean_art ‘-mass_concentration_of_chlerophyll_a_in_sea Dateltime: 14 Sep 2013 | 00:00:00 | | UTC first frame last frame 15 16 17 18 18 20 21
Data URL: | 2 2324 25 2% 7B
Dataset: OCEANC( — =0
medoc3dineof_4knj| Global Attributes:|co Select date
i
« Data format NetCOF “
+ Data type: GRID :‘
+ Naming Authority: GOS - I{ 20
* ID: dataset-oc-med-chi-m) |
Documentation: Variables: ©/
+ GOS CNR - Mediterranear !E
+ rights: Freely available for 1o
+ MYOCEAN Project Web p: ST
« summary: DODS Data Pr ax.
un:
Access: L]
1. OPENDAP: threddsidods| (=]
2. WMS: Ahreddsiwms/datag el |
3 Lo Lon: 16.287592 3
D T Lat: 35.966347 a
+ Operative Satellite Group, ax Value; 0.02065
un: Set colour min
o email. contact@go:
o hitpsigoswed. artov | ‘a‘,‘.‘&”
@ :
Variables: dmi|  Userouge i ?
+ Vocabulary [CF-1.4]: 1ot
© mass_concentrati{| ST f
mass_concentratio ax: Reading D
ca e-Science .
GeospatialCoverage: un] Centre -
« Longitude 6.0t 365 Re & na Overlay opacity: [100% [v]
« Lafitude: 30.0 10 46.0 Res timd Powered by Dpenlsvers and OGC standards Permalink | gmail
P rtine: ol
Propedies P.no . v
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Detalls - TDS XML 1/4

<?xml version="1.0" encoding="UTF-8"?>

<catalog name="MYOCEAN Project - Ocean Color dataset s inventory" version="1.0.1"
xmins="http://www.unidata.ucar.edu/namespaces/thred ds/InvCatalog/v1.0"
xmins:xlink="http://www.w3.0rg/1999/xlink" expires= "2010-04-24T00:00:00">

<servi ce name="t hi sDODS" serviceType="Compound" base="" >

<service hame="0OpenDAP" serviceType="OpenDAP" base= "/thredds/dodsC/" />
<service hame="wms" serviceType="WMS" base="/thredd s/iwms/" />
</service>

<dat aset nanme="OCEANCOLOUR_MED_CHL_L3 REP_OBSERVATIONS_009 054"
ID="OCEANCOLOUR_MED_CHL_L3_REP_OBSERVATIONS_009 054

<dat aset nanme="dataset-oc-med-chl-seawifs_s-I13-medoc4 1km_daily- rep-v0l (Mediterranean (1KM)
CHL L3 SEAWIFS S - REP - daily - v01)" ID="dataset-oc- med-chl-seawifs_s-I13-medoc4 _1km_daily-
rep-v01" urlPath="dataset-oc-med-chl-seawifs_s-13-m edoc4_1km_daily-rep-vO1">

<serviceName> t hi sDODS</serviceName>

<net adat a inherited="true">
<property name="aggregation-level" value="view"/>

<documentation xlink:href="http://catalogue.myocean .eu.org/external/en/OC-CNR-MED_BS-
DT_CHL_SEAWIFS_ L3-OBS.html" xlink:title="GOS CNR - M editerranean CHL L3 SEAWIFS S - RT -
daily">

</documentation>
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Detalls - TDS XML 2/4

<authority>GOS - ISAC - CNR</authority>
<dataType>Grid</dataType>
<dataFormat>NetCDF</dataFormat>

<documentation type="rights">Freely available for s
MyOcean</documentation>

<documentation xlink:href="http://www.myocean.eu.or
<documentation type="summary">DODS Data Prepared fo

<creator>
<name vocabulary="GOS - ISAC - CNR">

Operative Satellite Group - Institute of Atmospheric
National Research Council

</name>
<contact url="http://gosweb.artov.isac.cnr.it/" ema
</creator>

<variables vocabulary="CF-1.4">

cientific use after subscription to

g" xlink:title="MYOCEAN Project Web page"/>
r the MYOCEAN EU Project.</documentation>

Sciences and Climate of the ltalian

iI="contact@gos.artov.isac.cnr.it"/>

<variable name  ="mass_concentration_of chlorophyll_a in_sea_ water"
vocabulary name ="mass_concentration_of chlorophyll_a_in_sea_ water" units  ="milligram m-

3">Chlorophyll-a concentration,MedOC4 algorithm ove
</variables>

2013-09-24

r Mediterranean sea</variable>
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Centralized security C I S We b P O rtal
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interface (I
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interface
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N e e t. ___________ 1

Dissemination Unit



Product dissemination

/

(1) Incoming http
rest request

Motu Dissemination unit

Apache/ ' Java
Tomcat . servlet
@
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scripts -

Motu client
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//‘l'\—(\ /(?ethmI | S )

|
|
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Product dissemination

MOTU (Advanced Interface)

Motu is a high efficient and robust Web Server which fills the gap
between heterogeneous Data Providers to end users.

connects to TDS OpenDaP interface
handles, extracts and transforms oceanographic data

has the capacity to process huge volumes of data without service
overloading or performance collapse

can set different downloading queues (priorities)

IS able to connect to a central authentication and provides advanced
transaction accounting logs

can federate several data servers
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Product dissemination

MOTU (Advanced Interface)

% MyOcean Service - MyOc. x % MyOcean Service - MyOc: x § % MyOcean Service - MyOc. x % MyOcean Service - MyGc. x |
myoceanartovisa & = C' :71‘,rocea'mano-:,isac| €« (& myocean.artov.isacl| €= c myocean.artov.isac.cnr.it, =
1 B o EE— P
< q
g A = DATASET-OC-MED-OPT-MODIS_A-L3-KD490_1KM_DAILY-RT-V01
N A
i SELECTION
mY0cean O
Select output: NetCDF |w
N A
Select region: Product Region
G
G
n
H 2013-09-18 | v ||2013-09-18 to
In Select time range: —
2013-09-18 | v || 2013-09-18
T
| - VARIABLE
.
v Download| Name |Description Standard name Unit| Dimensions
MED Dail time, lat
. - KD4930 | Binne volume_attenuation_coeffici o wnwelling_radiative_flux_in_sea_water|m-1 bn" =
Kd
N
v
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Product dissemination

Use case: MyOcean - Centralized Web Portal

/ @ MyOcean interactive cat; | & MyOcean interactive c.

€« > C www.r| € c wWww

m)f0cean m)fOcean

®» ABOUTUS » ABOUTUS

SERVICES
»Catalogue of services
»Register now!

»Ask the service desk

SERVICES
»Catalogue of service
»Register now!

»Ask the service des

PRODUCTS PRODUCTS
»Access to catalogue »Access to catalogue
»MNews Fiash! » News Flash! |

»Technical FAQ

| PRODUCT SHOWC#

P |
» Technical FAQ |

PRODUCT SHOWC,

EDUCATION

» Observation
» Modelling
» Ocean parameters

PRESS/EDITION CO

» all corners

SCIENTIFIC PUBLIC!

» all corners

EDUCATION

» Observation
» Modelling
» Ocean parameters

PRESS/EDITION C

» all corners

SCIENTIFIC PUBLI

» all corners

_ & Mediterranean Sea Monthly and Weekly means of Surface Chlorophyll Concentration from Satellite observations OCEANCOLOUR MED_C.. = B “

) Q@ MyOcean interactive ¢/ /"I R MyOcean interactive caj

i € c wwwil € c

!&4

mecean

WWW.E

(a0

m

SERVICES focean
»Catalogue of service
»Register now!
»Ask the service des

PRODUCTS
»Access to catalogue
»News Flash!
»Product i

»Technical

® ABOUTUS

SERVICES

»Catalogue of service:
»Register now!
»Ask the service desk

PRODUCTS

A to
»News Flash!
»Product improvemen
»Technical FAQ

NEWS & EVENTS

PRODUCT SHOW(

EDUCATION

» Observation
» Modelling
» Ocean parameters

PRESS/EDITION C|

» all corners

SCIENTIFIC PUBLI

» all corners

PRODUCT SHOWC,

EDUCATION

» Observation
» Modelling
» Ocean parameters

» all corners

SCIENTIFIC PUBLI

» all corners

view.myocean.eu

PRESS/EDITION CC

Mediterranean Sea Monthly and Weekly means of Surface Chlorophyll Concentration
from Satellite observations

Wiy, Product id: OCEANCOLOUR_MED_CHL_L4_NRT_OBSERVATIONS_009_041

Dataset: ‘Ocean Colour ranean Sea (4km) MODIS daily interpolated L4 Delayed Time Chlorophyll A v

Variable: | mass_concentration_of_chlorophyll_a_in_sea_water

Units: milligram m-3

Time: [2013-08-01 ]|
Elevation: ]

Documentation View in MyOcean catalogue

Open in Google Earth Permalink Email Link Export to PNG
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Conclusions

Using standard formats and interfaces permits to “easily”
confederate many systems which create higher level of
services towards end users:

« Single access point for different data repositories
(confederations of systems),

* Queryable data (through metadata)

 New functionalities (i.e. Subsetting, Online data viewing,
etc)

...more & better services...more users!!!
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THANKS

for being still awake

Questions???
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