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Introduccion

Coastal
Coastal Ocean Observatory
Ocean
* COO creado en 2001, sus objetivos son: Observatory

e Adquirir, gestionar y visualizar datos oceanograficos

e Seguimiento fisico, morfolégico y biolégico para
determinar el comportamiento y la evolucidon del sistema
costero.
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Introduccion
Caso de estudio

* Abril 2002. Campafias Oceanograficas mensuales
frente a la ciudad de Barcelona.

CTD (Conductivity Temperature Depth) y sensores adicionales

8 perfiles de la columna de agua

2 cortes transversales separados 2 km

Profundidad de 10 a 40 metros
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Introduccion

Caso de estudio
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Introduccion

Datos Brutos
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Temperatura Turbidez Irradiancia
Profundidad Salinidad Fluorescencia Oxigeno

PrM TnceBC 5al00 SeaTurbMtr F15P Far Sheox0Mg/L
2.000 13.68724 38.2207 0.608 6.3418e-01 2.7245e+02 5.26357
2.500 13.6610 38.2213 1.113 ©.2737e-01 2.2645e+02 5.26806l
3.000 13.6541 38.2217 1.407 4.9890e-01 2.1250e402 5.26036
3.500 13.68507 38.2214 1.410 2.7802e-01 2.0722e402 5.27558
4.000 13.64397 38.2208 1.418 1.5018e-01 1.9020e+02 5.283397
4.500 13.6415 38.2212 1.436 1.4448e-01 1.6487e+02 5.259428
5.000 13.6349 382.2211 1.380 1.2233e-01 1.4087e+402 5.29942
5.500 13.6345 38.2152 1.453 2.59526e-01 1.2304e+02 5.30327
6.000 13.6323 38.2135 1.585 2.0823e-01 1.1285e+02 5.30313
6.500 13.6301 38.2191 1.629 2.2400e-01 9.7090e+01 5.33056
T.000 13.62%96 38.21390 1.589 2.3647e-01 2.5122e401 5.33958
T7.500 13.68315 38.218% 1.751 2.2671e-01 7.1655e+01 S5.34165
8.000 13.68332 38.2191 1.815 2.7682e-01 6.5092e+01 5.33835
8.500 13.6343 38.2191 1.834 3.2832e-01 5.2372e401 5.34466
9.000 13.8327 38.2185 1.680 3.1258e-01 4.5617e+01 5.35141
9.500 13.60288 38.2182 1.784 3.3332e-01 4.3262e+01 5.34258
10.000 13.6287 38.2184 1.876 2.7567e-01 4.0627e+01 5.34750
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Implementacion

Sensor Web Enablement (SWE)

Tecnologia

- All sensors reporting position - All readable remotely
- All connected to the Web - Some controllable remotely
- All with metadata registered

OG C Making Location Cownl...
- © 2009 Open Geospatial Consortium, Inc.

Fuente: http://www.opengeospatial.org/ogc/markets-technologies/swe
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Implementacion

Tecnologia

SWE

Servicios
Web

Esquemay

L modelos de la
informacion

Sensor Observation Service (SOS) Version 1.0.0

Sensor Alert Service (SAS)
Sensor Planning Service (SPS)

Sensor Registries

Sensor Model Language (SensorML) Version 1.0.1

Observations and Measurements (O&M) Version 1.0.0
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Implementacion
Tecnologia

SOS 1.0.0 TestClient version2 amrth

exploring horizons

Capabilities.xml

Cliente Servidor

Register Sensor (RS)

pstGIS

Spatial PostgreSQL

O&M/SWE Common

I

Insert Observation (10)
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Implementacion

., Register Sensor
Edicion de los esquemas

Register Sensor_withParents

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

<RegisterSensor service="SOS" version="1.0.0" xmlns="http://www.opengis.net/sos/1.0"
xmlns:swe=http://www.opengis.net/swe/1.0.1
xmlns: "http://www.opengeospatial.net/ows"
xmlns: ="http://www.w3.0rg/1999/x1ink" xmlns:gml="http://www.opengis.net/gml"
xmlns:ogc="http://www.opengis.net/ogc" xmlns:om="http://www.opengis.net/om/1.0"
xmlns:sml="http://www.opengis.net/sensorML/1.0.1"
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xsi:schemaLocation="http://www.opengis.net/sos/1.0
http://schemas.opengis.net/sos/1.0.0/sosRegisterSensor.xsd http://www.opengis.net/om/1.0
http://schemas.opengis.net/om/1.0.0/extensions/observationSpecialization_override.xsd">

<!-- Sensor Description parameter; Currently, this has to be a sml:System -->
<SensorDescription>
<sml:SensorML version="1.0.1">
<sml :member>
<sml:System xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance">
<sml:identification></sml:identification>
<sml:capabilities></sml:capabilities>
<sml:position name="sensorPosition"></sml:position>
<sml:inputs></sml:inputs>
<sml:outputs></sml:outputs>
</sml:System>
</sml:member>
</sml:SensorML>
</SensorDescription>

</RegisterSensor>
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Implementacion
Edicion de los esquemas

Insert Observation
InsertObservation_GenericObs_Derwert.xml|

<InsertObservation xmlns=http://www.opengis.net/sos/1.0”
xmlns:ows=http://www.opengis.net/ows/1.1” xmlns:ogc=http://www.opengis.net/ogc
xmlns:om=http://www.opengis.net/om/1.0” xmlns:sos=http://www.opengis.net/sos/1.0”
xmlns:sa=http://www.opengis.net/sampling/1.0” xmlns:gml=http://www.opengis.net/gml
xmlns:swe=http://www.opengis.net/swe/1.0.1” xmlns:xlink=http://www.w3.0rg/1999/xlink”
xmlns:xsi=http://www.w3.0rg/2001/XMLSchema-instance xsi:schemaLocation=http://www.opengis.net/sos/1.0
http://schemas.opengis.net/sos/1.0.0/sosInsert.xsd http://www.opengis.net/sampling/1.0
http://schemas.opengis.net/sampling/1.0.0/sampling.xsd http://www.opengis.net/om/1.0
http://schemas.opengis.net/om/1.0.0/extensions/observationSpecialization_override.xsd"
service="S0S" version="1.0.0">

<AssignedSensorId></AssignedSensorId>
<om:Observation>
<om:samplingTime></om:samplingTime>
<om:procedure xlink:href="urn:ogc:object:feature:Sensor:ICM:icm-ctd-sbe25-pull"/>
<om:observedProperty></om:observedProperty>
<om: featureOfInterest></om: featureOfInterest>
<om:result>
<swe:DataArray>
<swe:elementCount>2</swe:elementCount>
<swe:elementType name="Components"></swe:elementType>
<swe:encoding>
<swe:TextBlock decimalSeparator="." tokenSeparator="," blockSeparator=";"/>
</swe:encoding>
<swe:values>

2004-03-19T10:01:49,foi pull,0.5,13.1882,37.966700000000003,4.0266999999999999,0.44479999999999997,0.45229999999999998, noData;2004-03-
19T10:01:51, foi pull,1.0,13.185600000000001,38.026499999999999,3.968,0.45839999999999997,0.59279999999999999, noData

<swe:values>
</swe:DataArray>
</om:result>
</om:0Observation>

</InsertObservation>
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Implementacion
Preparacion de los datos

ﬁ pg’[hon iPython Notebook

Establecer el campo fecha y hora segun el estandar ISO 8601
YYYY-MM-DDThh:mm:ss:ms

e Anadir el campo Feature of Interest (FOI)
e Ajuste de variables no registradas, con noData
e Contabilizar los registros (swe:elementCount)

 Anadir control de carro
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Implementacion Britich
Visualizacién SOS js gnurctic
° urvey

+ Offerings

+ Observed Properties

+ Metadata ®

Pressure -~ Tempersture, Pressure and Salinity at Port
Temperature Olimpic
Salinity

Data Availability

Fluorescence

L Starts: 2004-03-19T00-01:21 521
Turbidity

Ends: 2013-08-12T00:07:20.195Z

~ Help ®
Map controlz
# Click a point on the map to zes available
offerings
+ Fpom the map
‘o Shift+drag a region on the map to
zoom in
‘0 Use the upper left '+ bution to zoom
:
‘0 Use the upper left - button to zoom
Plot / Table out
Date Range « Diag 1o pan across the map
2004-03-19 « Click on the upper rizht + button to
— contrel available map lavers
2013-09-12 # Click on the lower right '+ button to
comtrol the zoom region on an overvisw
map

Add To Existing
B pownload Data
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Implementacion Bricich
Visualizacién Sos.js Antarctic

Survey

v Offerings
Ma Table
0.40 275 50 1.0 [ .
Pressure - o
Temperature E 0.35 24 25.0 - ::::::: :ressnre zﬁmﬁ , Pressure and Salinity at Port
salinity . 40 il b
; 5 . V2 Yns s L Jhow Y | e
2 - 030 ~ -] Ends: 2013-09-12T00:07:20.105Z
220 P20 P30
b ] 3 =~ - Help x
(< 0.25 & — 1] ~ 0.0 Plot contrals
g 218 Dizs 5, « Dutz Rangs
Y 0.20 g g v © Enter date s YYY¥-MM-DD
o 16 E 150 3 o O pick from dare sslector
[=] ] [} . - -0.5 » Overplot fusther observed properties by
20]5 - [t o 10 checking Add To Existing
w Y- 14 125 = Subsst the plot by dragging a selection
| e
/ avarview plot); click anywhere on the
Plot / Table 0.10 12 10.0 0 -1.0 : = - averview plot to reset
Date Range Jul 2004 0ct  Jan Aprjul 20050ct  Jan Aprjul 2006 * Use the mouse scrollwhes] to zoom
In‘out
2004-05-06 2004 2005 2005 2005 2006 2006 « Realign the plot versically by drazsing
2005-02-02 Time  Click on any two points on the plot to
Add To Existing j:::_::mmmsmdmmm
B pownload Data = + Download the data via the Download
<Al Data button
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Implementacion
Visualizacion

» Offerings

«+ Observed Properties

Pressure -

Map Plot m

PUDEM_14 Temperature / °C

PUDEM_14 Salinity / psu

PUDEM_24 Temperature / °C

SOS.js

& v

 Metadata x

Tempersture, Prassure and Saliniry at Port

British

Antarctic

H Time Value Time Value Time Value iz
Fluorescence 2004-07-09T08:00:50.000Z 21.98 2004-07-09T08:00:50.000Z 37.81 2004-07-09T08:01:18.861Z 21.99 Data Availability
e S : 2004-03-19T09:01:21.521Z
Turbidity - 2004-07-09T08:00:50.900Z 21.98 2004-07-09T08:00:50.900Z 37.81 2004-07-09T08:01:19.571Z 21.98 e s
2004-07-09T08:00:52.314Z 21.98 2004-07-09T08:00:52.314Z 37.81 2004-07-09T08:01:20.495Z2 21.98 =
- p x
2004-07-09T08:00:53.439Z7 21.98 2004-07-09T08:00:53.4397 37.81 2004-07-09T08:01:21.797Z 21.97 i
sble contrals
2004-07-09T08:00:54.357Z 21.98 2004-07-09T08:00:54.357Z 37.81 2004-07-09T08:01:22.4692 21.97 « Date Range
2004-07-09T08:00:54.964Z 21.98 2004-07-09T08:00:54.964Z 37.81 2004-07-09T08:01:23.268Z 21.97 :mf; :;’:::x’m’
2004-07-09T08:01:11.955Z 21.85 2004-07-09T08:01:11.955Z 37.82 2004-07-09T08:01:24.369Z2 21.97 + Add farther observad properties 1 the
2004-07-09T08:01:14.104Z 21.82 2004-07-09T08:01:14.104Z 37.82 2004-07-09T08:01:25.561Z 21.95 zt:ﬁ:m‘:“f“mﬁs .
« Sul ¥ dragzing 3 sslection
2004-07-09T08:01:15.805Z 21.81 2004-07-09T08:01:15.805Z 37.82 2004-07-09T08:01:26.597Z 21.95 down the table rows (or across the lower
2004-07-09T08:01:16.473Z 21.80 2004-07-09T08:01:16.473Z 37.81 2004-07-09T08:01:27.285Z 21.95 T L )
Plot / Table rows on the table); click amywhere on the
Date Range 2004-07-09T08:01:16.781Z 21.79 2004-07-09T08:01:16.781Z 37.82 2004-07-09T08:01:28.654Z 21.94 overview plor o reser
2004-05-06 2004-07-09T08:01:17.101Z 21.78 2004-07-09T02:01:17.101Z 37.81 2004-07-09T08:01:29.881Z 21.94 i * Click on any two rows on the t3ble o 222
2006-08-03 TTTTTTTTTTT TS T TTT T TT TTToTTTTTTT TN TToTTT TT T T
Add To Existing PUDEM_14 Temperature *
B pownload Data —] /L
1 —_— ] — "1 Temperature / °C
min =12.32 2150
max =25.89 2
mean =16.16
. 150
median =14.21
qi =13.24 100
a3 =19.16 B
variance = 13.61
sd = 32.69 l)I 2.5 17.5 20,0 225 25.0
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Implementacion

SOS 1.0
north TestClientv2 <€——

exploring horizons
p g (i

Plot  Table ratle

Prossars 3

Salney
Floorencence
Turtidiy

L _ Y Instituto

' de Ciencias
del Mar

scan Times BxM  Taceec 52100 SeaTurbiicr F1sp Par SpeoxOMa/L
977 122.001 2.000  13.6724  38.2207 0.608 6.3418e-01 2.7245e402  5.26357
s9s 124121 2.500  13.6610  38.2219 1.113 6.2737e-01 2.2645e+02  5.26061
1009 125.959 3.000  13.6541  38.2217 1.407 4.9990e-01 2.1250e402  5.26036
1025 127.707 3.500  13.6507  38.2214 1.410 2.7802e-01 2.0722e402  5.27558
1080 129.911 2.000  13.6297  38.2209 1.418 1.9018e-01 1.3020e402  5.28397
1061 132.48% 2500  13.6419  38.2212 1.436 1.44252-01 1.6487e502  5.29428
1074 134.187 5.000  13.6389  38.2211 1.390 1.2233e-01 1.4087e202  5.29942
1082 135.145 5.500  13.6345  38.2132 1.453 2.9526e-01 1.2304e402  5.30327
1089 137.205 6.000  13.6323  38.2135 1.585 2.0923e-01 1.1285e+02  5.30313
1115 138.945 6.500  13.6301  38.2191 1.629 2.2400e-01 9.7030e+01  5.33056
1122 140.166 7.000  13.6296  38.2130 1.589 2.3647e-01 £.5122e401  5.33958
1138 142.086 7.500  13.6315  38.2189 1.751 2.2671e-01 7.1655e+01  5.34165
1155 142.216 2.000  13.6332  38.2191 1.819 2.7682e-01 6.5092e+01  5.33895
1168 145.832 £.500  13.6383  38.2191 1.83¢ 3.2932e-01 5.2372e401  5.34466
1175 146.203 5.000  13.6327  38.2135 1.650 3.1258e-01 4.5617e+01  5.35141
1189 149.691 s.500  13.6288  3e.2182 1.79¢ 3.3332e-01 4.3262e401  5.34258
1212 151.365 10.000  13.6287  38.2184 1.876 2.7567e-01 4.0627e+01  5.34750

<«— & python
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Conclusiones

* Confluencia con la comunidad geoespacial permite avanzar a la oceanografia de forma
tecnoldgica.

* Los estandares que la OGC establece, permiten la interoperabilidad y una mejora
gestion de los datos.

* SOS.js permite la visualizacion de multiples variables y de forma continua, |la
interpretacion y andlisis de los datos y deteccidon de errores instrumentales.

* Falta de modelos y visores que permitan representar la complejidad de los datos
oceanograficos 4D (x,y,z,t). NetCDF y ArcMarine.

* Necesario mejorar las herramientas de creacion de los ficheros XML para que sea mas
util todo este esquema.

* El sistema desarrollado resuelve |la complejidad inherente al uso de estas
especificaciones debida a la falta de herramientas agiles a la hora de la publicacidon y
actualizacion de los datos.
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Conclusiones

* Propésitos de futuro:

* Mejora de las capacidades graficas a través de la libreria Flot.
* Migrar el proyecto a la version 2.0.

* Encontrar una manera mas agil de editar los esquemas y definir plantillas XML acorde al
perfil de la oceanografia.

* Crear software para poder hacer importaciones a |la base de datos sin tener que editar
ficheros XML.

* Realizar una comparativa con el istSOS desarrollado en Python por el Istituto Scienze
della Terra de Cannobio, Suiza.
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iMuchas gracias!
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