And now for something
completely different ...

(data management?)
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HYCOM Data Management

& Services
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Oct. 2004 HYCOM Nat'|l Meeting Steve Hankin



Outline

Part I.

* Quick Review

» Data Management Requirements
» Around the corner (FDS)

Part Il.
Current System and Capabilities

Part Il
Plenary data management priorities
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Quick Review

Click on a dataset to contirue or an @ for information shout & dataset. Help ‘

Datasets

See the note on units conversion for discussion of data comparison issues.
Variables

Caonstraints Please select a dataset from below

Output| [ Data from CDC Data from JPL
— | |@ NODC World Ocean Atlas 1998 @ JPL Global Simulation
Output Options | |& NCEP Pacific Analysis 0 JPL Global Assimilation {adjoint)

Previous Qutput @ Reynolds SST
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- GFDL model experiments - demonstration server - Netscape - 10| x|
File Edit Wew Go Communicator  Help

- JT Bookrmarks J{. Location: Ihttp:a"a"ferret.pmel.nu:uaa.gu:w:m 30/DecCen_devel/servlets/constrain v ar=21 j ﬁ'What's Related m

GFDL model experiments - demonstration server

#¥ Datasets = DecCen > GFS 01
Variable(s): theta

Select your desited view (geometry of output) and outpaat (type of product).

Datasets Then set the 4D region (lon-lat-depth-time) and any additional constraints.

Variahles
Constraints
{Jutput

Select view: |}{3,f (latflon) slice j —— Mext =
Select output: | Shaded plot (GIF) x|  —

. Select region: Full Regi -] (8a]
Output Cptions S |'-' egion J- D R—
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Frevious Output
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About I g : b & [65. 6289978

Soom [n Soom Ot

LAS Ul Version 6.2
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Select depth: [2000 =] fzo00

|.ﬁ.pplet Map runming
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FDL model expel

File Edit

View Go  Communicator

Help

nents - demonstration server -- output - Netscape

GFDL model experiments - demonstration server - output - Netscape

File Edit W¥iew Go Communicator Help
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£} US GODAE Model Results - Microsoft Internet Explorer

J File Edit ‘Wiew Favorikes Tools  Help

J @Back ~ = - @ i | @Search (3] Favorites aHistory | %v S H- L)

J Address IE http: fFerret, pmel.noaa,qoy GODAE [ serviets/dataset_compares

J.lS-GeBAE[\QdeI Results

single ] atasets * Ocean hodels = JPL Global & ssimilation {adjoint)
2:Patasets
C O I I l a re * Click on & dataset to continue ot an @ for information about & dataset.
L DatasetM’

Variable 1 See the note on units conversion for discussion of data comparison issues.

Va ri a b | e S frO m Skl Please select a dataset from below

Variable 2

" ff Constraints|| Data from CDC Data from JPL
I e re n Outout O NODC World Ocean Atlas 1998 0@ JPL Global Simulation
P @ NCEP Pacific Analysis 0 JPL Global Assimilation {adjoint)

m O d e I S a n d Output Options gg;ﬂﬁ:g: gj;:ronstructed 88T

Previous Qutput
Data from GFDL Data from NSIPP

d ata p rOd u CtS 0 GFDL Global Simulation @POSEIDON Global Assimilation

0 GFDL Global Assimilation

Data from HYCOM (sigma coords)
@ North Atlantic (1/3 deg)
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5 GODAE Model Results - Microsoft Internet Explorer =1alx|
J Fle Edit Yiew Favartes Tools Help ﬁ
J GBack + = - (D 7t | Qsearch [ Favorites £ History | EA-S W - 2
Jngdress I@ http:f/ferret.pmel.noaa. gov/GODAE jservietsjdata_compare j @GD “Llnks »

=l

US GODAE Model Results

E 1: Datasets > Ocean Models > POSEIDON Global A ssimilation

1: Variahle(s): Temperature
2: Datasets > Ocean hiodels > JPL Global A ssimilation (adjoint)
2: Variable(s): Temperature (10 day)

Cataset 1 soft Internet Explorer
Variable 1 Tou may modify the appearance of plots through the "Options" page.
The navigation bar on the left will take you directly to any LAS page

Help I Help
Bisearch (GFavorites  C#History ||%- S H - @

Start Over > o /GODAE fservlets/data_compare j s |JLink5 =)

Dataset 2

Yariable 2
LAS 6.1/Ferret 5.52 —=— NOAA/PMEL

Constraints —
esults Searcts | |

Output Depth(13:"0" Depth(2):"5
Time(1]:"15—Jan—1008" Time{2}:" 15—lan—1588 asets * Ocean Models > JPL Global A ssimilation (adjeint)
iable(s): Temperature (10 day)

i L = asets > Ocean odels > POSEIDON Global Assimilation
Output Options — | : ’ ihle(s) Temperature

Frevious Qutput

You may modify the appearance of plots through the "Options" page.
The navigation bar on the left will take you directly to any LAS page.

Help ‘

Start Over >/

145 8.1/ Foreet 662 —— NOAA/PMEL

Tima{2}:"{5—Jan— 1408

LATITUDE
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Terperttura (10 doy) from JPL Global Amimitation {4t

APE

N . . LS 8.1/Foreet 662 —— NO4L/PMEL
Wiew in new witidow 4

Send all plot output to new window Tima(2):"15—Jan—1988

,7 ,7 |4 mternet

EHEZRERS

LOMGITLDE
Temgermbur frem PGSEIDGN Slobal Azmilation

o
v
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J File Edit Wiew Favorites Tools  Help

J ‘= Back -~ =p - @ it | aﬁearch (%] Favarites @Histnry | %v = - P

J.ﬁ.gh:lress @ http:/fferret. pmel.noaa. govGODAE servlets/data

US GODAE Model Results Search: |

¥ Datasets > Ccean Models » POSEIDON Global & ssimilation
WVariable(s): Temp avexy ( from Temperature ave(>=58 0:114 Dave(y=-33.0:17.0))

Vo may modifiy the appearance of plots through the "Options" page.
Datasets The navigation bar on the 1eft will take you directly to any LAS page. Help

Yarlables

. Start Over =

Caonstraints

LAR 8.1/Farret $.62 == NObis PWEL
LORITLOE : GAE 1o 114E

Output il 3t O

Qutput Options
Frevious Cutput

Define variable

About
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J File Edit Wiew Favarites Tools Help ; ﬁ
J GBack - = - @ tat ‘ Qisearch  [(GelFavortes (@ History | B-SE-3@

| agdress [&] etpsjjferret.pme.noss. govWODBservetsidets = @ |JLinks »

]
O Ce a n O b S VI a LAS Live Access to the World Ocean Data Base Search:
[ Detasets > World Ocean DataBase Profile Ohservations

Vatiable(s): Temperature

(] (]
£ ” Yo may modify the appearance of plots through the "Options" page Heh
B Datasets The navigation bar on the left will take you directly to any LAS page Hep

Variables

-

. Start Over »
Constraints

Output

Access to the World Ocean Data Base - rosoft Internet Explorer

File Edit Mew Favorites Tools Help

Output Options World Ocean DataBasze Profile Obszervations
Epack ~ = - Q) o | Qisearch [fFavorites fMedia (3 | Brad- = Previous Qutput Longitudes 45 to 100E Stations observing Temperature

- Latitude: 1588 to 23N Humber ef Profiles: 169598
Address I@ http:fiferret.pmel.noaa. govWODB/!serviets canstrain?var=14 — Dote: ©1—JAN—1800 to 31—-DEC—2001

3 5 color key = houra aince 35—FEB-14905
Define variable _ 18_DEC_2000

oo
a4man

Live Access to the World Ocean Data Base About

w00
03—APR—1977

[ Datasets » Wosld Ocean DataFase Profile Observations
Vatighle(s): Temperature

Belect your desired view (geometry of output) and output ¢t 2o-lUL-1953

Datasets lat-depth-time) and any additic
Yariables

wan
o 1 7-NOV—1823

Constraints || goject view: [Congitude-Latitude =] oA e via taon

Output (| select output: [MetadataplotGIF) =] 1 . 4 | i e o
Select region: [ No Regions Available =]
Qutput Options Don't use map o

Previous Output

Define variable

About

{01 = |Jan =] [1900 =] [01-Jan-1900 & pone —
[317=] [oec =] [2001 =] [31-Dec-2001
ID jlﬂ to

[too0 =|Jio0
Sele

<Am,1y;l-lprobe'l'ype jl=leSDj \

apply: ™ | Project || = =|[ ABYSSAL BOUNDARY CURW
[ —

Select time range:

Select depth range:

’_l_’_ |° Inkernet
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GTS Ocean obs on
US GODAE Server

ive Access to USGODAE Data - Microsoft Internet Explorer
File Edit Wiew
&Back ~ = - (D Zat | Qi5earch [Favorites EhMedia 4 | ER= W=
Address I@ http:fjusgodaeZ usgodae. orgflasiserviets/constr ain?war=735
Links [Jpending [Jcws [CJLas [CJPMEL [ Jwebster @&]~HANKIN (&|NOAA Locator & |FERF

Favorites  Tools  Help

Live Access to USGODAE Data

[ Datasets > USCODAE Data Sete > ln2itu Data > USGODAE Surface Ot
Vatighle(s): 8T Ohservations

Select your desited view (Zeotwetty of output) and

Datasets Then set the 4D region (lon-lat-depth-time) and &

Variables
Constraints
Output

Select view:

ILatitude—Iongitude 'I

ISun‘ace walues plot (GIF) j

IFuII Region YI

Dot uge map applet

Selact output:
Selact region:
Output Options

Frevious Cutput

Define variable

About

j Live Access to USGODAE Data -- output - Microsoft Internet Explorer

File  Edit Wiew Faworites  Tools  Help

dm=EBack - = - &) it | iQhsearch [lFavortes GEPMedia o4 | E\- & =

USGODAE Surface Observations

Date: 24— 0QCT-2004 to 25-0CT-2004
Depth: 0 meters

UBEGODAE dobn scrver
Tin 044 /FMEL LAS
Ferret ¥ 5,51

LASUI Versiond 2.1

[247=][oct =] [2004 =] [24-Oct2004

to

Select ti :
slectiine range |25 =||oct =||2004 =] [25-Oct-2004

Select Constraints:

=< =l

Apply: [ |Age of Obsersation

|@ Applet started

Oct. 2004

HYCOM Nat'|l Meeting

’_ ’_ l_ |4 rternet

SR EEEHEHY 3B

Steve Hankin




LAS -- an “Information Product Server”

LAS Ul

I —
NetScape h s(ervcle)r (OPenDAP)
er
P |

A

&1 server
N
:
dat
—= ~~,_, LAS product i Internet

Depth

; !
\ 4
Ferret, - >
8 4 CDAT <o Iboaizl Remote
or other Data
L »

Temp

e XML Metadata contains the “intelligence”
e Back end applications do the real work
e OPeNDAP provides remote data access




OPeNDAP: network access to data
and “semantic metadata”

netCDF GRIB RDBMS

A R R - ;|

{—servers

<——the "DAP"

client
<——libraries

GrADS Ferret



"Scripted” access to LAS

Query available data sets:

>lasls http://cpu/LAS

Query variables in data set “model_1":

>lasls http://cpu/LAS model 1

Query space-time domain:

>lasls http://cpu/LAS model 1 sst

Request a subset of data as a file: (“asc” for ASCII format)

>lasget -x 20:60 -y 20:60 -t 11-Dec-2000 -f asc

http://cpu/LAS model 1 sst
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HYCOM information & data portal

'ﬁ GFDL Research Projects - Microsoft Internet Explorer
Fle  Edit

View Fawvotites Tools Help

= Back - = - @ ot | @Search [Ge] Favarites @Media @ | %v S - 2

=101]

Address I.&i] btk ffwova afdl.noaa, govigfdl_research. hml

j @‘\}Go

Links (CJpending (CJLAS (C1CVS @]~HAMKIN @&|webster &|NOAA Locatar & |FERRET Hame

GFBL (HBAR

Information

dCCESS

Oceans and Climate

SATELLITE SLS0D CLUMATELOGY

home

'3 GFDL Research Projects - Microsoft Internet Explorer
Fle  Edit

=10l x|
Help

View  Favorites Tools

4= Back - = - @ a | @Search (] Favarites @Media @ | %v = M= o]

Address Ié] http: v, gf dl.noaa. gov/gfdl_research,html j Pae

Links Jpending (JLAS [1C¥S @&|~HANKIN &|Webster &]NOAA Locator & |FERRET Home

Uniform data
aCcess

=il
=] @7 whats Retaled | B

ko
[ fenet pmel naaa gere B1ENDinclen_devellservsta/conshain hasre2?

s - demonstration server

(=) (=) (=]

Saarch (&)

5 > DecCen > GRS O
i) theta smoothid

Select your degired view (geometry of output) and output (iype of product)

Climate Diagnostics

{ Project 1 ] [ Project 2 ] [ Project 3 ] [ Project 4

Then set the 4-D region (lon-lst-depth-lime) and any additional constraints.

Weather and Atmosph

e xy (1atfon) zlice .

nutpul:

eglon:

88, 6289978
1&0.0 ° f1an.0 &
8. 6289978

Zoomln | ZoomOut

| TAS Ul'Version©.2

Salact time: [1a.Janmar 2o

Live-ACCESS

= Wpplet map ruroing

4
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Outline

Part |.

 Data Management Requirements

Oct. 2004 HYCOM Nat'|l Meeting Steve Hankin



Our goal;

» Create a framework for sharing data that
permits HYCOM modeling projects (and
others) to subset, browse, analyze and
iInter-compare model outputs and compare
to observations

Oct. 2004 HYCOM Nat'|l Meeting Steve Hankin



Why is this important?

* Facilitate collaboration between partners
(especially basin scale =» coastal models)

 Facilitate model validation

 Reach other users; increase the visibility
of the project
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Outline

Part I.

* Quick Overview (LAS & OPeNDAP)
« Data Management Requirements

* Around the corner

Part Il.
Current System and Capabilities

Part Il
Plenary data management priorities
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FDS
“Ferret Data Server”

 OPeNDAP output for ...

— any variable available from LAS
— with uniform metadata standards

 Built on a Java framework from COLA
(called ‘Anagram’)
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FDS

* We can configure an LAS to present
HYCOM output variables, regridded to the
Levitus grid (2001) ...
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,3 Mclean Devlopment ¥6.4 LAS - Microsoft Internet Explorer

31 Ok

GO

On-the-fly regridding
from curvilinear

to rectilinear e
coordinates !

407
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SET: HADT, 15

10ea

4000

Similarly

20N 40°N 10%H I 40°H

frO m Latituds Latitude

LAYER TEMPERATURE (degC! LAYER TEMPERATURE (d

hybrid-Z
to
rectilinear

20PN I0°N
LATITUDE

axre] : : dding : : cgridding

FrL o
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FDS

* The rectilinear-grid “view” of that data is
now available via OPeNDAP for a number
of purposes ...
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HYCOM data at the desktop

(for Matlab, IDL, Ferret, GrADS, ...)

The remote dataset is just a “filename”
http.//server/FDS/my HYCOM dataset

The dataset will be exactly as LAS presents it.
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Collaborating “sister” servers

LAS
user

interface

Comparison between datasets becomes straightforward:

Servers request regridded data from one another via FDS.
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HYCOM data at the desktop

(for Matlab, IDL, Ferret, GrADS, ...)

You can ask FDS to perform simple analyses:

Vertical average of variable “TEMP”
http.//server/FDS/ expr {my output}{Tave=TEMP[Z=Q@AVE]}

(reduces data volumes transferred over the net)
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FDS

 FDS employs “delayed analysis”

— It appears that the whole dataset has been
transformed

— In reality the selected subset is transformed
on-demand

 Arbitrary regridding on-demand, too (with
cautions)

Oct. 2004 HYCOM Nat'|l Meeting Steve Hankin



43 Kev's development server - Microsoft Internet Explorer

J File Edit “iew Fawvoites Toolz Help

Kev's development server

single M Datasets = COADS clitnatolo gy

data WVatiable(s): AIR TEMPERATIRE
set

Select your desited view (geometty of outpat) and outpoat (type of product).

Datasets Then set the 4D region (lon-lat-depth-time) and any additional constraints.

Variahbles

Constraints

Select view: |xytvu:u|ume j

DUtp Lt Select D'-“'F' ut: 3 Kev's development server -- output - Microzoft Internet Explorer
Salact reginn: J 4mBack ~ = - (& 7ot | ‘@ 5earch (3] Favorites SfMeda o4 | - S =

Output Options

Frevious Output

. _ Thank You!!
Defing variahle

About

A batch job has been submitted to create the data subset you have requested.

LASUI Version 6.3

The file wou have requested will be available i 1 hour(s). Please click on the following URL after that time to retrive the file:
Select time range:

ftp:/ferret.pmelnoaa.gov/special requestlasBatch/fb30c1bl2b0b8e81479409464baf3afl ne

Thus file will only be avalable for 24 hours after created

If you would like to be notified when the file iz ready, please enter vour email address i the form below:

Submit Ermail

:E:l Get output for selected varniable
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Part Il.

Current System and Capabilities
Ashwanth Srinivasan
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Outline

Part lll.
Plenary: data management priorities
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Plenary Discussion:
Data Management Priorities

* Immediate priorities

— To make HYCOM basin-scale outputs readily
usable by coastal modeling groups
* Curvilinear? hybrid-Z? rectilinear?

* Formats (CF ....)? Format for finite element
modeling sites?

— How much data kept on-line ?

— Are we succeeding ?
How to gather feedback ?
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Plenary Discussion:
Data Management Priorities

« 2" tier priorities
— A “data portal” for all project participants ?

« Basin-scale and regional data, model outputs, and
descriptions

* How can we make it easy/tempting/compelling to
get ALL models on-line ?

— Other suggestions? How else can we facilitate
coastal modeling activities?

* Who and what specific needs ?
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Plenary Discussion:
Data Management Priorities

 ‘Next’ Priorities

— What reference data sources for comparisons?

« Moored time series? GTS surface obs? Climatologies? Met
models? Other ocean models?

— Model-data comparison techniques ?

« Sparse data techniques? Dense data techniques? Error fields?
Correlations?

— Comparison between neighboring domains?
— Ensemble comparison techniques ?
— Metrics useful for comparison ?
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Plenary Discussion:
Data Management Priorities

* ‘Next' Priorities
— "3 time axis” data management
— Special user interfaces? Education? GIS-
style?

— Are there other applications to make
compatible with the HYCOM framework ?

— Other suggestions?
(Break out of the box!)
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Plenary Discussion:
Data Management Priorities

* “Technical” priorities

— Visualizations of time series, profiles,
sections, ... from curvilinear data ? ( )

— Graphics on ‘native’ curvilinear coordinates ?

— Automate synchronization of Web portal with
model outputs

— Higher efficiency storage techniques
(e.g. HDF with “chunking” and compression)?
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Plenary Discussion:
Data Management Priorities

* Suggestions:
— .push capability?
— .LAS production of native HYCOM format
— outputs available daily?
— Mercator projection of maps?

— How to encourage regional modeling sites to make
data available (via OPeNDAP, LAS, FTP,or other)?
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