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Data acquisition

e Ship time

* Equipment
 Travel

* Scientist hours

o Careful sampling
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Data display

» \Web pages
* plots
» Some way to get some data
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Data acquisition
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California Commercial Landings




Data acquisition
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California Commercial Landings
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Can researchers get the
data they need?
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Project Budget

Data display (serving?)

 Images may or may not be an actual representation of the raw data
- interpolated, smoothed, “shape files”
 Data formats vary from project to project — difficult to integrate.
 Often difficult to use the data in a different type of scientific analysis - constrained
to parameters set up for web display
« Simple things like different time/date/location formats can take hours of
unraveling (if available along with the data at all).




Project Budget

A small amount of time spent \O/}
setting up efficient data

transport can greatly reduce the { Data serving
time spent on serving data.

Why is data transport ignored?
Boring
Don’t know how
Don’t have a programmer




Project Budget
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Data acquisition

A small amount of time spent
setting up efficient data

transport can greatly reduce the
time spent on serving data.

Technology for data transport has improved
and will continue to improve at a rapid
pace. Many in the community have
recognized the importance of efficient data
transport for serving and sharing data so the
task isn’t as arduous as it once was.



Environmental Research Host the NOAAWest Coast

Division Regional Node of
CoastWatch

http://coastwatch.pfel.noaa.gov/

Southwest Fisheries Science Center
National Marine Fisheries Service

National Oceanographic and
Atmospheric Administration

Pacific Grove, California USA

http://swfsc.noaa.gov/

(formerly PFEL.: Pacific Fisheries
Environmental Laboratory)
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ERIDNDAIA PROCUCHS

~ 30 GB of data per day ingested into ERD servers

Primary focus:
Provide fisheries-related environmental data for
® data integration to support ecosystem based management

® research on marine mammals and protected species
® studies in climate change and environmental variability

Goal for our data service:
® Reduce time investigators spend preparing data for analysis

® Provide consistent, easy to use formats that comply with recognized
standards (100S)

® Provide ability to subset data rather than having to get the entire data set



Users include:
fisheries biologists
physical oceanographers

researchers in other fields
students

fishermen

general public

Numerous countries and affiliations
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Maintain long, continuous time series of environmental variables and indices
« Upwelling index
Research to provide quality products and create new ones

Tailor access to the average scientific investigator
e Provide a user friendly delivery service on the Web
e Provide data in forms that make it easy to access and subset
Encourage and use recommended 100S standards for data formats and service

« OPeNDAP, Live Access Server , THREDDS

* Roy Mendelssohn - member of the User Outreach Team of the Data and Communications Steering
Committee for I0OOS

Collaboration with other data centers and research programs

« Integration of environmental data with marine mammal and fisheries data
« Interoperability of data systems within our organization and with outside partners



A small amount of time spent
setting up efficient data
transport can greatly reduce the
time spent on serving data.
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Data arrives in many formats
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desktop

Developers can
0,?‘ remotely access data

directly in their code
Web browsers can

access and subset
remote data



access data at their
desktop




Matlab
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Users can use their
favorite application to
access data at their
desktop




Matlab
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Users can use their
favorite application to
access data at their
desktop




Matlab
& @

C?(:?/ &
% RS ArcGIS

S| e Users can use their

2 A favorite application to
access data at their
desktop
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Matlab

o L Sy e Wl e

B e e s S TR et

Any other
OPeNDAP-enabled
application such as
Ferret, GRADs, etc.

Users can use their
favorite application to
access data at their
desktop




@,@ Matlab Example
& 2
o, < Q &
& 2
&, &
e N _ .
Vo) - ]
O/‘{ ! : ::_.* "'T:f'-"l:-“f [ Wi Imeri T:PTE:IJ-I-HI Winjow i

1w

sst=loaddods('http://oceanwatch.pfeg.noaa.gov:8081/thredds/dodsC/satellite/ AG/tanm/8day? AGtanm[0:99][0:0][1090:1105][575:592]');



Andrew Leising , ERD GUI for importing OPeNDAP data directly into Matlab

o PFEL CALCOFI DODS SERVER A2

Piat Type

Start Year

Ered Year o ar Xove Var Y

& -
.
& -

Start month w Kva¥wvsZ
End month

Start line

Starl Station

End station

=

End depth

Make Graph

| Example 1 S Example 2 S Example 3 R Example 4 |

Start ban

EEEEEEEEEEEEEE



PFEL CALCOFI DODS SERVER

Start Wear

|

en0e N/ Figure 2
File Edit View Insert Tools Window Help

IDemé&| k| @«ams| v |08

End Year

JH HH B :

Start lat

EEEEEEEEEEEEEE

macosx.ige

his=162-
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desktop

Developers can
0,?‘ remotely access data

directly in their code
Web browsers can

access and subset
remote data



gods gap. lunctigrs
@005 00 L st
gads.dap. Seroe:
[F LR E =R

All Classes
a1 MR

AbsiraciCoord Trans€

ADAGTonvgnlinn
Adclplmago
AdgeSatiooOtsData

‘¥ sl

ADTNRL

Aggieanlion. Tyee
AbersEqualdies
AroaF ied

L ety raialng of tnsly

Roacs and writes THREDDS Diataset Query Capabilities

(DOC) XML documents,

Developers can
remotely access data
directly in their code
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NOAA
CoastWatch

S5T

Daeg. C
NOAA POESAVHRR
ea Coverage
to 2005-08-27

a Courtesy of:
NOAA NW 5 Monterey and
NOAS CoastW atch

Bob Simons, ERD
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CoastWatd
[Help]
Edit:

1) Select a reg_ion:

(ot specify .

o3
2) Select a size:

3) Download the m

-]
u_f
™

.'T<_.. : - ;

-135° -130°

S . CoastWatch West Coast Regional Node
Cousiyaich _ el

http://coastwatch.pfeg.noaa.gov/coastwatch/CWBrowser.jsp

CoastWatch Browser - create custom maps and download near-real-time satellite data [Help]
Edit: O The Map @ Main Data O Bathymetry O Contour Data & Vector Data

OMone @ 33T lkem O 33T 11km™* O 25T Anom * O Pathfinder 35T O GOES 35T ONAZA Aqua Chl-a
O OETT Aqua Chl-g O SeaWiFS Chl-a O Zonal Wind* O Merid Wind* O Div Wind* O Mod Wind*

O Zonal Wind Stress® O Merid Wind Stress™ OMod Wind Stress®* O Stress Curl™ O Ekman Upwelling™®

) Zonal Ekman™® O Merid Eleman™ O Mod Elman™

2) Belect a time petiod:. Opass Ol day O3 day &8 day O 14 day
3) Select an ending date: | 2005-08-27 v [|<J[-100][-] + 100
| Rainbiow V| Scale: | Lincar | Tl |8.EI

[.asc] [.grd] [.mat] [xyz] [ FGDC ] [Help]

13 Zelect a data set;

1y Zelect a palette:
21 Download the data:

MOAM
CoastWatch

BOE TG0
SST

Deg. C

MOAA POESAVHRR
I aral Arpa Crverage
2005-08-20 to 2005-08-27
Main Data Courtesy of:
MNOAA NW S Monteray and
NOAA CoastW atch




ene \ Python Shell
file Edit Shell Debug Options Windows

Lo b B b b b d i o bbb bbbl o d g bbb bl Al g bk b b g h e bl b s bbb
Pecsonal ficewall sofbware may warn about khe connection IDLE
niked to ikts subprocess using this computec’'s inteonal loopback
interface. This connection if not wisible on any external

interface and mo dakta is sent ko or received from the Imbternet.
o E b b b b E e s L bt bttt et st a e e e )

GUI widgets for scorising theedds catalogs and relsted
bt

GUT widgess for sccessing theedds information fog ssation
datn.

IDLE 1.1.2
Com BOMRAETER dnpock com dap. olient i ! f 1E¢lt1"-.r-nt.uet
ri f b AL daktase

D A0 TN

. ‘55T A )\rtimesdataset) st[:, 124,
wrbimedataztime] : |\oy= er{sstdata, -5) pop = O i
T Lan{sstdata)\rp = biggles. Framedplot{i\x
& semlid @y ke

Developers can
ety e | remotely access data
bobdmedatastise| 7 - - -
e, directly in their code

* loop = o
sst_len = len{sstdata)
= biggles, Framed?lot(}

hidle (1 Lo xfloop: ]):
jex | Loop: ). index {1}
iex| Loopeq: | indet (0%
xaxebimedata] Loop+]: loopejei]
yaxesstdatal loop+]: loaptjsi]
pooaddibilggles. curve (xax, pax))
oope Loapt ity

p. show(}
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desktop

Developers can
0,?‘ remotely access data

directly in their code
Web browsers can

access and subset
remote data



Web browsers can
access and subset
remote data




3 DODS Dataset Query Form - Microsoft Internet Explorer
i Address @ htkp:/focearwatch. pfeq.noaa. gow: 8081 fthredds/dodsC satellite/PH) ssta) 1 day . himl

File Edit ‘iew Faworites Tools  Help

DODS Dataset Access Form

Tested onMetscape 461 and Internet Explorer 5.00.

Acﬁun:l GetASCH || GetBinary || ShowHelp |

Data URL: | http:ffoceanwatch pfeg.noaa.gowv: 3081 fthredds/dodsCYsatellite/PH/ s sta1 di|

Web browsers can

adCCess and SUbSEt (zlobal Attributes: acknowledgement: "NOLL NESDIS™
remote data com_dara_typer Torid
composite: "true"

contributor nagne: THNOLL NODCT

Variables: [ altitude: Array of 32 bit Reals [altitude = 0..0]

atitade] |

Most basic method of

aCCGSS: actua]_._ranl:__qe:_ o.0, 0.0
DODS Dataset Form Long omzs Ahizitnder

standard name: "altitude”
units: "m"

[ 1at: Arvay of 32 bit Reals [lat = 0..3000]

ot

actual range: -75.0, 75.0
coordsys: "geographic®
fraction digits: Z




r

3 DODS Dataset Query Form - Microsoft Internet Explorer
i Address @ htkp:/focearwatch. pfeq.noaa. gow: 8081 fthredds/dodsC satellite/PH) ssta) 1 day . himl

File Edit ‘iew Faworites Tools  Help

DODS Dataset Access Form

[ ] lom: Airay of 32 bit Reals [lon=10..7200]

n| |

1

1

1

1

1

1

actual range: 0.0, 360.0 1
coordsys: "geographic® :
fraction digits: 2 )
lonyg name: "Longitude™ :
point spacing: "Tewven® 1
1

1

1

1

1

1

1

1

1

L

1

1

1

I

1

dsC/satellite/PHysstay1 o

[] time: Arvay of 64 bit Reals [timne = 0..729]
imel |

actual range: 1.041379193E3, 1.04137910932EQ
fraction digits: O

lonyg name: "End Time"

standard_name: FLime™
units: "seconds since 1970-01-01TOQ:00:00Z27

] PHssta: Grid

t:ime:l:l altitude:| | 1at:| | lon:l

=
1
1
1
1
1
1
B 1
FillValue: -1.0E32 1
1
1
I
1
1
1
1
1
1
|
1
1
1
1
1

actual range: -Z.925, 32.775
coordsys: "geographic®

fraction digits: 1

"33T, Pathfinder Ver 5.0,

long name: Day and Night™




[¥] 1at: Axvay of 32 bit Reals [lat = 0..3000]
lat1910:1:1915|

actual range: -75.0, 75.0

coordsys: "gEographic®

fraction digits: 2

long neame: "Latitude”
point_spacing: "even"

[4] lom: Array of 32 bit Reals [lon = 0..7200]
lon 3515:1.3520

actual range: 0.0, 360.0

coordsys: "geographic®

fraction digits: 2

long name: "Longitude"
point spacing: "even”

time: Airay of 64 bit Reals [time = 0..729]
time: 6001600

actual range: 1.041373155E5, 1.041375155E3
fraction digits: 0

long name: "End Time"

standard names: "time"
NRALEs TSeconds Sinees 19H-01-01100:00:008"

PHssta: Gnid .
time: 5001500 | atimde(0:1:0 |1t 1910111915 Jop 35151:3520
_FillValues: -1.0E32

actual range: -2.925, 32.775

coordays: "geographic®

fraction digits: 1

long neme: "SST, Pathfinder Ver 5.0, Day and Nighth

efPHIssta) 1dayw. himl

aset Access Form

w Help

1Ahredds/dods G satellite/FPH{ s sta1 di|

]:S"

Is [altitude = 0..0]

= 0..3000]

fﬂ Enter start, stride and stop For the array dimension, El




4] 1at: Anray o
lat1910:1:1915|

actual range:
coordsys: "oed
fraction digil

long neme: "L
point_spacing

] lon: Anray o
lon{3515:1 3520

actual range:
coordays: "ged
fraction digil

long name: "L
point spacing

time: Airay

tirme 600:1 600 _|
actual range:
fraction digi
long name: "E

standard name
Rnivs: "secom

PHssta: Gri
time 500:1:500 |
_FillWValue: -
actual range:
coordsys: "oed

fraction digi
|long neme: "3

fﬂ Enter start, stride and stop For the array dimension

3 DODS Dataset Query Form - Microsoft Internet Explorer

i Address @ htkp:/focearwatch. pfeq.noaa. gow: 8081 fthredds/dodsC satellite/PH) ssta) 1 day . himl

File Edit  Wiew

Favarites

Tools  Help

DODS Dataset Access Form

Tested onMetscape 461 and Internet Explorer 5.00.

Action:

Data URL:

Global Attibutes:

Variables:

| GetASCH || GetBinary || ShowHelp |
|http:ffuceanwatch.pfeg.nuaa.gDV:BEIB1 Ahredds/dodsCisatellite/FPH/ssta di|
acknowledgement: "NOLAR NEIDIZ™

cdm datsa type: "orid"

cals: 7201

composite: "true"

contributor name: "HOALL NODCT

(] altitude: Array of 32 hit Reals [altitude = 0..0]

atitade] |

actual range: 0.0, 0.0
fraction digits: O

long nae: "Altitude”
standard name: "altitude”
units: m"

[ 1at: Arvay of 32 bit Reals [lat = 0..3000]

ot

actual range: -75.0, 75.0
coordsys: "geographic®
fraction digits: Z



3 DODS Dataset Query Form - Microsoft Internet Explorer
i Address @ htkp:/focearwatch. pfeq.noaa. gow: 8081 fthredds/dodsC satellite/PH) ssta) 1 day . himl

lat: Array o

File Edit ‘iew Faworites Tools  Help

lat|1910:1:1915]

actual range:

e e DODS Dataset Access Form

2} http:/foceanwatch. pfeg. noaa.gov: BOB1/thredds/dodsC/satellite/PHisstal1 day.ascii?lat[1910:1:1915 - Microsoft In... |:||E X|
: Address @ http: ffocearwatch, pfeg. noaa. gov: 8031 thredds)dodsC satellitePH)sskaf 1 daw, ascizlat[1910:1:1915],lon[3515: 1:3520], time[G0C ._} a0 ﬂ.

File Edit Wew Favorites Tools  Help SRk

I =L = 11— " T 5 P o T Y W N T

s e

Lol
lat[ 6]
Z20.5, Z0.55, 20.6, 20.65, 20.7, 20.75
a1 ch
lon[&] o
175,75, 175.8, 175.85, 175.9, 175.95, 176.0
time[1]
1.030233599E9
FHssta.PHsstal[1] [1] [6] [6] 3
[0][0][0], 24.525, 24,75, 24.75, 24,75, 24,825, -1.0E3Z
[O][0][1], 24.6, 24.6, 24,8675, 24.75, 24,525, 24,3375 ;
[0][0][2], 24.675, 24,525, 24.45, 24,45, 24.3, 24.6 =
[O][0][3], 24.6, 24,525, 24,375, 24,525, 24.375, 24.412%5
[O][0][4], 24.1125, 24.1125, 24.075, 24.3, 24,4875, 24,525002
[O][0][5], 24.0, 24,225, 24,225, 24,225, 24.3, 24.375
PHasta.time[1]
L 1 NMT1EQ2COaRa :
&] Dane i Internet
_FillWValue: - units: me
actual range:!
coordays: Moed
fraction digi [ 1at: Array of 32 bit Reals [lat = 0..3000]

actual range: -75.0, 75.0
coordsys: "geographic®
fraction digits: Z

-ﬂj Enter start, stride and stop For the array dimension




&@ S -- Dapper, In-situ/Ocean Data Viewer - Microsoft Internet Explorer : E]@@
$@ =
D
¢ | __
(:? é 5 s - .\ calCOFI
<?/) \N
Ay
2
/;x
Web browserscan |- e L

access and subset
remote data |

DChart

A Web interface for OPeNDAP/dapper in-situ data collections, Free/Open Source
Joe Sirott, PMEL, NOAA

Dapper: OPeNDAP web server developed by the EPIC group at PMEL that provides networked access

to in-situ and gridded data
http://www.epic.noaa.gov/epic/software/dchart/index.html


http://opendap.org/

. File Edit ‘Wiew Favorites Tools Help

Dapper In-situ Ocean Data Viewer | Plotselected Link to this page

aNCODS home page
to select one station or drag to select multiple stations Help Hide map
# | Datasets Station Filter

| J @ calCOFI
I = Lon -—1 1958 -117.25
: 5 ? i Biclogical
i ’ i Subsurface Lat 1.06
. . 1 Surface = Depth 57.89

NDBC MET

i Al HOAA [4Jan138421.2600 |
u ’ Time
Ll @IgelE [1aMov200408:32:00 |
i non-No&A

Web browsers can B ?
access and subset ' :

Biological
6406 stations loaded| 103 stations selected|server limit: 15000 small plankton wolume

remote data total fish eggs

total fish larvae
Biological total plankton wolume

119 4TWATT.3W | 28.61M:31.02N [ 186.8:223.1 |15 Jan 1984:05 Mov 1984 B

187.5 1|
1000 1|
1025 |
1950 |
1875 1|
2000 { |
2025
2050 11
20751

-
2100 4|

Dchart s

21751

A Web interface T sl

\Joe Sirott’ PMEL’ | TotalPIanKtonVolume(ml.fmxfmlm**a)
Dapper: OPeNDAP w

access to in-situ and grEka—. © o
http://www.epic.noaa.gov/epic/software/dchart/index.html

Plot type

Profile plot
Property/Property plot
Download data

Download to Google Earth

depth at start of tow



http://opendap.org/

< CeNCOOS -- Dapper In-situ Ocean Data Viewer - Microsoft Internet Explorern =
: Address @http:,l’,l’las.pfeg.noaa.gov,l’dchart,l’index.html?map=3?.5?324218?5234.9?558593?5&z=5 ' Go

- Ble Edit Wew Favorites Tools  Help

Dapper In-situ Ocean Data Viewer Plot selected Link to this page

aNCO0S home page

\' to select one station or drag to select multiple stations Help Hide map
Q) : i ; Datasets Station Filter

SLE

<& O calcort con 2837|1208
Q ol ; 1 Biological
N : : i Subsurface Lat

SSRr R icurface  oeptnlo | [sast

NDBC MET
i Al HOAA |28 Feb 1949 22-42:00
Time

|28 Jan 199 05:54.00

Web browsers can B U j o .

access and subset s

Server request timed out )
ammonia

remote da.ta ammonia ) chlorophyll-a

chlorophyll-a
Py dark bottle c14
darl_< blui_tle cl4 = assimilation
assimilation ) .
Subsurface i ) mean primary production
mean primary production (c14 assimilation
{cl4 assimilation) )
nitrate

nitrate

-

i CICORE

nitrite
Oy gen

nitrite
QY gen

Plot type

Profile plot
Property/Property plot
Cownload data

Coygen (millilitersdliter)

Download to Google Earth

Dchart
A Web interface fi
Joe Si rott’ P M E L’ Chlorophyll-a (milligramsimeta r=3)

3 4 2 [} 7

Dapper: OPeNDAP w

access to in-situ and grCE————— © oo
http://www.epic.noaa.gov/epic/software/dchart/index.html



http://opendap.org/

= Google Earth

access and subset :
remote data "

Dchart
A Web interface f¢

Joe Sirott, PMEL,
Dapper: OPeNDAP wi

© 2006 Europa Technologies

acceSS to In-SItu and gr Image © 2006 TerraMelrics B06
http://www.epic.noaa.c : Google’

Pointer 34°21'33.66° N 120°11°34.81° W eley 01t Streaming ||l 100% Eye alt

62.856 mi



http://opendap.org/

TIME : 16-SEP-2003 GO

&
@é Map
D
Y N
Q, < o S
(= &
%, &
2% N
.0
7

LONGTUDE

Pressure reduced to MSL (Mhb)

Time Series

Live Access Server — gmm -
LAS Software developed at NOAA/PMEL [ttt

Jonathan Callahan, Steve Hankin N (“ ! |.,| h l"
Free, open source software 5 Lh." [\ M Y H'u"“ I \r'||"||,|L||.| i M' 'w’u"”“u"'u' ‘1n\n‘\h.|'|l'l“
Appearance and output can be customized for W ') i |

project or dataset R

Users can obtain
= Custom subsets in time and space
= Custom graphics and file formats




LATITUDE

TEOMY 120%

STUDE

GTSPP Real Time Semsonal Temperature Anomaly (Deg C) 120my

FERRET Ver &.

Slice/subset data in a multitude of
ways and download in various user-
friendly formats

Trimroed 1-degree Monthly Mean




Live Access Server IAS B.3.0/Ferret 5.0 — NUAA/PMEL
CelNIE CLSLOMIZEM MO M O7AG-ZIe 8 0T ST A
g pVe ezl flany o feleiiel

450N

s OC@AN Watch 8

Server: North Pacific Demonstration Project

eal Time
Bea Burface T

45,0°N

Select view:

Follow these steps:
e Select output:
Datasets .
: Select region: 43.0°N
2. Select times/

regions/ output type
3. Get Output

Optionalk
Qutput Options

410N

Previous Output

Y

07 —AHG—7004

Define variahle
About

Select time: 33.0°N

128,05 12707 12507 12307

LOMGITUDE

Sen Surfoce Ternperoture night ond dmyz poss (degrees Cel=ios)



L_ive Access Server
CaneclstemIZed o
g pVe ezl flany o feleiiel

.' Live Access to 13(1(:.1'1'-1'(. Fisheries #'Help~ [Options

OSCURS Model Environmental l_n['m*n'ﬁory Home FFerret

Data Sets. Sea Level Pressure, FNMOC 1-deg, Manthly, Jan 1967 - prasent semed by Sactie fishedes Envimma emtal |

Monthly Sea Level Pressure

Select view [y GUoysice 2] Get Data
Selegt (@) single variable () comparison | (EEFEIE BE S _j

OSCURS Model

Ocean Surface Current Simulator
 Developed by Jim Ingraham

Alaska Fisheries Science Center
Resource Ecology and Fisheries Management

o Input: daily FNMOC pressure, 1967 - present, updated monthly

e http://las.pfeg.noaa.gov/las_oscurs
» Model info: http://www.refm.noaa.gov/oscurs




Start: 1 Atk 1993, Run lergthe BE1 days, blck th evsty 20 daye, wird fostor:

e Aeo
CaNEICE
SerRve avai

OSCURS Model

Ocean Surface Current Simulator
 Developed by Jim Ingraham

Alaska Fisheries Science Center
Resource Ecology and Fisheries Management

160" 144 104
LOHGITUDE

OSCURS Model, Release: 178 W, 40 N



L_ive Access Server
CaneclstemIZed o
SERVEraV AR/ Girdatal [~ - -

Environmental Laboratory Califomia Fish Landings

Peru
Type of List
Market Category ists o cal i simplified list combi narket categories under
he defailed list preserve: maximum separation of In ]_3:-1135?
FPortsloutput types species reducing the length of the time series. [nformation

Get output

Select fram the fallowing:

Previous Output What i meluded in the lists?

1. Simplified list of the 57 most common market categories, for longer time series
i 2. Detailed/complete list of more than 300 market categories, shorter time series

original s

published by the

Cinn
Jepartment of Fish

and Game

« California Fish Landings data 1928-2002 (PaCOOQS)

«  Historical time series of monthly regional commercial fish and shellfish landings
in California from 1928 to 2002.

« collected and compiled by California Department of Fish and Game

« provide the longest possible time series of California fish landings for analysis of
the effect of climate variability on fishes.

« Available at six California port locations
« Jan Mason, ERD
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Salmon Tag Data
George Watters, ERD

Choose release year
Choose tag number
Choose output

Wiew output

Previous Output

About LAS

1&1&‘.1"[-1'(. Fishevies Live Access to
Environmental L aboratory V Salmon Data

=
LY Datasets = 2002

Selecta tag number and then click Me:xt = (pr click Choose Cutput £

Select tag number: Table of year 2002 relesses

2
®
O
2

Recovary locations for vear 2002 releases
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«Tagging of Pacific Pelagics (TOPP) PACOQS Partner

 aimed at understanding the migration patterns of large open-
ocean animals in the North Pacific basin

o part of Census of Marine Life

» 4000+ tags/ 20+ species




OF MARINE LIFE

5655525 M Taauing 05 Pacific Pelaui e
= ENSUS
Lo/ 1399Ing f Facific Felagics

View by Zones:
CaliforniaBaja

Pt. Conception Tags reporting within the last 60 days

Monterey Bay
QR ABC

E Equatorial
Gulf of Alaska
Aleutians
Hawraii
Eastern Pacific
Full Region

View by Species:
Sharks

Blue Shatk

Ilako Shatlk

Halmon Shatlk
Common Thresher
Pinnipeds

Elephant Heal
California Fea Lion
Cetaceans

Elue Whale
Humpback Whale
Sea Turtles
Leatherback Sea Tustle
SeaBirvds

ooty Shearwater

All Species

Tags reporting within
the last:
10 days
30 days
60 days

TOFF Tags
Tracks
Fop-ups

Mon-TOPF Tags
Tracks
Fop-ups

Ewvironmental Data

e L A

http://las.pfeg.noaa.gov/TOPP

Browse near-realtime TOPP dat

with environmental data

image

Updated nightly (automatically)

s
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- — - OPeNDAP (FDS) | THREDDS | Index
Tagging Of Pacific Pelagics
7 OF MARINE LIFE

Species
Tags
Constraints
Output

Frevious Output

About LAS

Lad U Version 6.5

TOPE Partners

Datasets

Vil elootme to LAS,

Vo st have pop-ups enabled for this site in order to see ywour outpuat.,
This session will expite after 120 mitnates of inactivity,

Click on a datazet to contitiae or an @ for information ahout a dataset.

Select species:
@ blackfootedAlbatioss
@ Blue Shark
@ Blue Whale
@ California Sea Lion
@ Common Thresher
@ Elephant Seal
@ Fin Whale
@ Humpback Whale
@ laysanAlbatross
@ Leatherback Sea Turtle

€ Mako Shark

@ Salmon Shark

@ Sooty Shearwater
@ White Shark

Choose a species




Tagging Of Pacific Pelagics 2

Datasets | -

Species Welcome to LA, JB

Tags Vo st have pop-ups enabled for this site in order to se
Thiz session will expire after 120 mitates of inactivity. £
Constraints

Output

Click ot a dataset to contine DF
&

Select species:
@ blackfootedAlbatioss
@ Blue Shark
@ Blue Whale
About LAS @ California Sea Lion
@ Common Thresher
@ Elephant Seal
LAS UL Version 6.5 | |69 Fin Whale

e Choose an

€ laysanAlb & 04
@ Leatherba

o Ind|V|dua| anlmal ‘ | 7—JUL—7007 15:06 to 13— MAR—2004 13
ako Sha i q.

@ Salmon Shark
5116 Sooty Shearwater
nstruments | [ White Shark

TOPTE Partners

Frevious Output

t TOPP

C 05
11-SEP—Z002 18:55 to 21 —FEB—2003 10:
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O+~ T EC @ Pacific Pelagics  TOPP Data I

[® Datasets > Salmon Shark
Wanable(s): 04
Individuals el (o) Choose type of plot

Times/Regions Select o ARt In region atd time limits for the download. HElI!
Lagrangian Time Series plots
Get Output Text Cutput

~elect type of output: \> Track plots : Next =
Crutput Options ~elect environmental data to display with track: |with hathymetry

Species

i i Choose environmental data
Previous Cutput || Select region using menu or map (track plot only): | GiotAlGeks [Rel e
i i
(Click here to disable map applet) with bathymet

with Pathfinder S5T 8-day
17— L2007 1806 to 13— pAR—Z000d ] 320

About

[ro0.0 £ [ro0.0 w
About TOPP A bow |
Instruments | ZoomIn | ZoomOut |
About the |
Animals | [ Select time range:

[01 =] [Jan =]|2002 =] [M-dan-2002 4o
|31 7] [Dec = |2004 =] [31-Dec-2004 Choose time and

region for subset




[~ Tagging of Live Access to
e @Gsw 150 @ Pacific Pelagics  TOPP Data I—

I® Datasets > Salmon Shark
Wariable(s): 04

Species

Indiwduals

¥ ou may modify the appearance of plots through the "Options" page.

Times/Eegon rrou directly to any LAT page. H—EIE

cet oupny Salmon Shark track with SST

NOAA /PFEL sFEEREI‘ Var B.53

Start Over =

Cutput Opticns
Previous Cutput Tag position on 02-DEC-2002 Q024

background Pathfinder A—day 52T (C) ot TIME : 12-DECH
] | | ] ]

About

Time/space span of composite

About TOPP
Instruments
About the
Anmmals
Other
Information

4

LATITUDE

Disclaimers

1237 143"
LOMGITUDE

salmenshark,/37 3805r00.pot.tak
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I® Datasets = Salmon Shark
WVariable(z): 04

mpecies

Indiwiduals

TimesFEegions

cetouput || | SUbSet region of interest

¥ou may modify the appearance of plots through the "Options" page.
L take wou ditectly to any LA page. H—EIE

Start Dver =

. NOAA /PFEL FERRET Var 5.B3
Cutput Options A a

Prewvious Cutput Tag position on 31 =JAN=-2004 1507
backqround SeaWiFs S—day Chlorophyll—a {leg, mg/me+3) ot TIME : 29—JeN—2004 12:15

About

About TOPP
In ts
About the

= Amimals s
Other
Information
Digclaimers

LATITUDE

T1EHE™ 158
LOMGITUDE

zalmonshark A 37 380 qoqpot. tab
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Lagrangian Time Series
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Text download

Tagying of
Pacific Pelagics

l& Datasets = Blue Shark
Wartable(s): 2

@ Live Acc
TOPP

Other types of data downloads:
NetCDF
ArcView grid
spreadsheet formats

Species

Tndrnduals

Tou may modifiy the appear

Times/Eegions The navigation bar on the 1|
|

Zet Output

Start Over -

blueshark/37608 2003-06-24 To 0 spot.tab

TIME: Z25-JUN-2003 23:48 to 31-JUL-Z2003 03:54
LOM[D=klussharkZ.nc] iz Longitude (degrees)

LAT [D=bluesharkZ.nc] iz Latitude (degrees)
WSPD[D=temp.txt] iz Wind ZSpeed, FNMOC l-deg 6hr
U[D=temp.txt] iz E-W Wind Component {(m/s=)
V[ D=temp.txt] 1= N-5% (Wind Component ms=)

LOM LAT WaED
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BEC NEP LAS v1.1 OPeNDAP (FDS} | THREDDS | Index | Search:

LXita >

Welcome to LAS

You must have pop-ups enabled for this site in order to see your outpul PaCifiC Coast

This session will expire after 1 30 minutes of inactivity

$2°%%  GLOBEC NEP Data (1997-2002)

Ocean Observing System
Live Access Servers: work of

© Vertical Plankton Tow (1997-2001) Jerome K| ng ERD
© MOCNESS-1 Plankton Abundance (2000-2002) /
© Bottle Data (2002)

PaCOOS CalCOFI Betavi.2 OPsNDAP (FDS) | THREDDS | Index| Search: |

An index of all GLOBEC NEFP variables available through this LAY
GLOBEC NEP_cruise plans single Datasets > CalCOF]

e Uﬂd [ elcome to LAS

GLOBEC NEP plot examples 5 ["ou must have pop-ups enabled for this site in order to see your output.
[This session will expire after 180 mimates of inactivity.

Datasets

,',d'Pf = AP Cvarlat_"ets | ¥V) CalCOFI Data (1949-2002)
< EI‘ID onstraints

Output
o Report Data
Download vpt, MOC1 and bottle data through the OPeNDAP server

OPeNDAP HTML form to retrieve vpt data
OPeNDAP HTML form to retrieve MOC] data
OPeNDAP HTML form to reirieve bottle dat Define variable

Frevious Qutput

An index of all CalCOFIvariahles availahle through this LAS can he found on left top corner.

CalCOFI_map areas
CalCOFI plot examples

Data provided by Hal Batchelder with the GLOBEC NEFP program About

L&S Ul Version 8.5

State, Academic, and NGO partners
|OOS Regional Associations

Ecosystem approach to the CCS :
ICOQOS Data Integration Grant
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Download vpt, MOC1 and bottle data through the OPeNDAP server
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OPeNDAP HTML form to retrieve MOCL data
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Data nravided by Hal Batchelder with the GLOBEC NEP program CalCOFI plot examples

Juvenile Rockfish =

LY

| da oAbk 4 A oA A kA A
| A
A

- r»_:.:
FrY -

Midwater Trawl Survey _____ ICOOS Data Integration Grant

A
adahaasatengn




BEC NEP LAS v1.1 DPeNDAP (FDS) | THREDDS | Index | Search:

You |1u|;; i;1|\ -.l pop-ups enabled for this site in order to see your output PaCifiC Coast

This session will expire after 180 minutes of inactivity

2%  GLOBEC NEP Data (1997-2002)

Ocean Observing System
Live Access Servers: work of

© Vertical Plankton Tow (1997-2001) Jerome K| ng ER D
& MOCNESS-1 Plankton Abundance (2000-2002) /
© Bottle Data (2002)

An index of all GLOBEC NEFP variables available through this LAY
GLOBEC NEP cruise plans single Com- Datasets > CalCOF]

d ‘ [Weloome to AT,
GLOBEC NEFP plot examples

PaCOOS CalCOFI Betavi.2 OPsNDAP (FDS) | THREDDS | Index| Search: |

oweses| [ “T Gray Whale forage
b ij;fj:; | food abundance A
OPeNDAP od| | WIAVHRRSST |,
Download vpt, MOC1 and bottle data through the OPeNDAP server _ r - A
OPeNDAP HTML form to retrieve vpt data Previous Output

OPeNDAP HTML form to retrieve MOC data <D A I
NI/ | rieve . Define variable | f /_\. 4)‘

Data nravided by Hal Batchelder with the GLOBEC NEP program About
Juvenile Rockfish =

Ag

| da oAbk 4 A oA A kA A
| A

Adasaasasateugn

.y

Midwater Trawl Survey _____ ICOQS Data Integration Grant




Tagging Of Pacific Pelagics

MARINE LIFE

ur output.

Cutput
Select species:

. ||® blackfootedAlbatross
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2 Ocean Watch: LAS Demonstration Project - Microsoft Internet Explorer, Q@@
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File  Edit Help
2
wess 00 I
Presenied by:
Access e a“ a to Coastwalch and
Server: o SWFSC,Environmental Research Division

North Pacific Demonstration Project

MNear Real Time Satellite Data

Ocean Surface Temperature verage: US West Coast
- A:.:HI;:R 0 1.25 km i g
Javascript, PHP .

AYHRR {composites)

a " . 67-0CT-2006 23:00
+07-0

P

AYHRR {individual

Xm I req ueStS ::)?E';"SE(si?]dividual images) 0 i L . ] .
Sent tO LAS GOES {composites) n Hemisphere E.5 km -

Ocean Surface Chlorophyll-a

PrOd UCt Se rver I\-'IODitS on Terra OSU DB

MODIS on Aqua OSU DB
MODIS on Aqua
MODIS on Aqua

Ocean Surface Winds

QuikSCAT

oy

Ocean Surface Currents 155w a5 135 125

yakaset
e
HF Radar SF Bay ranci G il

Chloraphyll—a (lag mg m™3)
HF Radar Golden Gate SR =GR ] e
HF Radar Monterey Bay
Jason-1

Ocean Surface Height

Jason-1

Derived Quantities
Primary Productivity

Frontal Probability Index

fmsmmm M i C b i

http://oceanwatch.pfeg.noaa.gov



Primary Productivity
Frontal Probability Index

Delayed, Science-Quality Satellite Data

Ocean Surface Temperature

Javascript, PHP Blendod ST

AYHRR Pathfinder ¥5
MODIS on Aqua

Xm I req ueStS Ocean Surface Chlorophyll-a

]

Se nt to LAS MODIS on Aqua

Ocean Surface Winds

Product server AT

Ocean Surface
()

Ocean Surface Height

) at. lution

AYISO S5H

125.0%

More information about this dataset:
Dat: 5

Traditional Live Access Server Interface

http://oceanwatch.pfeg.noaa.gov
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) What is OPeNDAP? - Microsoft Internet Explorer
. Address @ http:ffopendap. orgjfagiwhatIsDods. himl

File Edit Yew Favorites

‘OPeNDAP

Support
FAQs

What is the
OPeNDAP
Software?

What servers are
available?

available?

How do I build
ooDs/oPeNDAP
software?

SupPorted
platforms

Special issues for
the SGI/IRIX
platform

Servers that li
access

|
|
|
|
‘ What clients are
|
|
|
|
|
|
I

Simplifies all aspects of scientific
data networking, allowing simple
access to remote data

Protocol for requesting and
transporting data across the web

http://www.opendap.org

What is OPeNDAP?

OPeNDAP is a software framework that simplifies all aspects of
scientific data networking, allowing simple access to remote data. Local
data can be made accessible to remote locations regardless of local
storage format by using OPeNDAP servers. Existing, familiar data
analysis and visualization applications can be transformed into
OPeMNDAP clients {i.e., applications able to access remote OPeMDAF
served data).

Take a look at our answer to the question "What Will OPeNDAP Do
For Me?",

OPeNDAP is a protocol for requesting and transporting data across
the web. The current GPeNDAP Data Access Protocol (DAP) uses HTTP
to frame the requests and responses, For details on the OPeNDAP
DAF, see our "_OPeNDAP Data Access Protocol--DAP 2.0 —-
DRAFT" document.

OPeMNDAP is a community of users working together to use,
improve, and extend the QPeNDAF protocol and software,

0 Internet



http://www.opendap.org

) Available DAP Servers - Microsoft Internet Explorer.

File  Edit

Support
FAQS

what is the
OPeNDAP
Software?

what servers are
available?

what clients are
available?

How do I build
DoDS/OPeNDAP
software?

Supported
platforms

Special issues for
the SGI/IRIX
platform

Servers that limit
access

home download documentation 8& support developers

search OPeNDAP:

about us

Available DAP Servers

Currently available DAP servers:

OPeNDAP netChDF
Server
OPeNDAP HDF
Server

OPeNDAP RDBS
Server

OPeMNDAP Test
Server

OPeNDAP JGOFS
Server
OPeMDAP
FreeForm Server

Unidata

Aggregation
Server

COLA GrADS Data
Server (GDS

OPeMNDAP Matlab
Server

OPeNDAP DSP
Server
NOAA/PMEL/EPIC
Dapper Server

' Inkernet
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Catalog Services - Microsoft Internet Explorer

@ Back

Address |@ http:/foceanwatch. pfeg.noaa.goyv: 8081 /threddsfSatellitefaggregs akAT fsstafcatalog. html?dataset=satellite/ATfsskaf 1day
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Catalog
http://oceanwatch.pfeg.noaa.gov:8081/thredds/Satellite/aggregsatAT/ss

Dataset: Composites of cloud-masked surface temperatures/1-day

Data format: MetCOF

Data type: Grid

Marning Authorty: gov.noaa. pfel coastwatch
10 satellite/ATrsstal day

Documentation:

* Summary: NOAA CoastWatch provides sea surface temperature (SST) products derived from MOAA's Polar Operational
Ervironmental Satellites (FOES). This data is provided at high resolution (1.47km) for the Maorth Pacific Ocean. Measurements
are gathered by the Advanced Yery High Resolution Radiometer (8%HRR] instrurnent, & multiband radiance sensor carried
aboard the MOASA POES satellites. The units of the data are degree G
Rights: The data may be used and redistributed for free but is not intended for legal use, since it may contain inaccuracies.
Meither CoastWatch, NOAS nor the United States Government, nor any of their employees or contractors, makes any
warranty, express or implied, including warranties of rerchantability and fitness for a particular purpose, or assumes any legal
liability for the accuracy, completeness, or usefulness, of this information.

& Dataset Summary

o Oceanwatch Live Access Server

Access:

1. WCS: http:#oceanwatch. pfeg.noaa. gov. 3031 threddsiwe s/satellite/AT /sstal 1 day?
request=GetCapabilities8version=1.0 D&serice=WC5
2. OPENDAP: http:/foceanwatch. pfeg. noaa. gow 8081/ thredds/dodsCrs atellite/AT /s stal day

Creators:

+ West Coast Regional CoastWatch Node
o emall dave.foleyi@noaa.gov
o hpcoastwatch pfel noaa. gov

Variables:

o CF-1.0 vocabulan:
o time = time = time (seconds since 1970-01-01)

| O Inkernet




Catalog http:/foceanwatch. pfeg.noaa.gov: 8081/threddsicatalog. xml - Microsoft Internet Explorer

eBack 52 -\”;J @ @ \:h pSearch cE":_‘\"g’Fa\-'orites @ ﬁ' {; i

Address |@ http:ffoceanmatch. pfeg.noaa.gov: 8081 /thredds/catalog. hitml

Dataset Size

ERD THREDDS Data Server
RDEM3 FaCoO03 Datasets
GLOEEC NEP Dats/
CalCOFI Data/

Mid Water Trawl Juvenile Rockfish Surwveys

Protected Besources Diwvision CTD dats/

NWF3C Data

Hake Survey ADCP data/

HUD dats/’
Oceanvatch THREDDS Data Server
Lggregation 3atellite Datasets
AVHER HEPT 33T 1.25km

Composites of cloud-masked surface temperaturess

Day Time pass masked temperatures/

Night Time pass cloud-wmasked surface temperatures/

Might Time pass all surface temperatures/

Day Time pass all surface temperatures/

Night Time pass CLAVE-1 cloud flag/

Day Time pass CLAVE-1 cloud flag/

Alaska AVHRR HRPT 33T 1.25km

Composites of cloud-masked surface temperatures/

Day Time pass masked temperatures/

MNight Time pass cloud-masked surface temperatures/

Night Time pass all surface temperatures/

Last
Modified

0 Internet




2 THREDDS (Thematic Realtime Environmental Distributed Data Sery

CM2006171_230000h_u25h.nc @

CM2006172_000000h_u25h.nc
CM2006172_010000h_u25h.nc
CM2006172_020000h_u25h.nc

GEIEE ©M2006172_030000h_u25h.ne

CM2006172_040000h_u25h.nc
CM2006172_050000h_u25h.nc

{ CM2006172_060000h_u25h.nc

CM2006172_070000h_u25h.nc

CM2006172_080000h_u25h.nc
 CM2006172_090000h_u25h.nc
W CM2006172_100000h_u25h.nc

it C\12006172_110000h_u25h.nc

CM2006172_120000h_u25h.nc

THREDDS News and CM2006172_130000h_u25h.nc

|« aiing Liss Arneancements CM2006172_140000h_u25h.nc

THREDDS RITEITs e C1\12006172_150000h_u25h.nc
. e | CM2006172_160000h_u25h.nc
Aggregation  CM2006172_170000h_u25h.nc

&% CM2006172_180000h_u25h.nc
¥ CM2006172_190000h u25h nc

M natasccess ot e

http://oceanwatch.pfeg.noaa.gov: 8081/thredds/SateII|te/aggregcodarCM/usfc/catang html?dataset= satelllte/CM/u25/hday

New Unidata THREDDS/IDD S¢

i e CM2006172_220000h_u25h.nc

B C\12006172_230000h_u25h.nc
CM2006173_000000h_u25h.nc
; CM2006173_010000h_u25h.nc
" CM2006173_020000h_u25h.nc
CM2006173_030000h_u25h.nc

Access with single URL

Updates automatically when file added to directory

http://www.unidata.ucar.edu/projeéts/THREDDS/



WCS - Web Coverage Services

hitpy/oceanwalchipicanoae.goVv:e0sdliedds/ives/satellite/AG)ssta/d4day e U ESI=GEICOVEaUE
Version=dt 00 SENVICEEWESEIOImaA=GEONI EESCoVEaUESAGSSiad eltical= 0&me=2006-01"
O 2159:59Z 8000 =220),20),250),50)



http://oceanwatch.pfeg.noaa.gov:8081/thredds/wcs/satellite/AG/ssta/14day?request=GetCoverage&version=1.0.0&service=WCS&format=GeoTIFF&coverage=AGssta&Vertical=.0&time=2006-01-09T23:59:59Z&bbox=220,20,250,50
http://oceanwatch.pfeg.noaa.gov:8081/thredds/wcs/satellite/AG/ssta/14day?request=GetCoverage&version=1.0.0&service=WCS&format=GeoTIFF&coverage=AGssta&Vertical=.0&time=2006-01-09T23:59:59Z&bbox=220,20,250,50
http://oceanwatch.pfeg.noaa.gov:8081/thredds/wcs/satellite/AG/ssta/14day?request=GetCoverage&version=1.0.0&service=WCS&format=GeoTIFF&coverage=AGssta&Vertical=.0&time=2006-01-09T23:59:59Z&bbox=220,20,250,50

Summary

A small amount of time spent setting up a standardized, efficient data
transport layer can greatly reduce the time spent on serving data.

An OPeNDAP Server immediately provides (without any further work)
access to the data for :

» desktop applications (Matlab, IDV, ArcGIS, R, Ferret, others?)

« developers in Java, Python, others?

* basic web access with OPeNDAP form

Installation of an open-source application such as DChart or Live Access
Server further provides:
» powerful web-based access to the data with a community-familiar interface
e customization of display (open-source software )

Remote users and web interfaces can have standardized access to the data,
facilitating interoperability of data systems and integration of data from
varying sources.

Once basic access has been supplied, researchers can get the data they need, web
developers can focus on web pages rather than data format issues.
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