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Outline

OUTLINE

1. Coastal Ocean Observing & Forecasting System of the Balearic Islands (SOCIB)
o Multiplatform observing system with global open access
o Data distribution

2. Glider program at SOCIB
o Glider operations
o Glider data flow

3. Glider toolbox
o QOverview
o QC and EGO implementations
o Development status in the glider community picture

4. Collaborative project
o Collaborative development and international users’ community

o Processing service




SOCIB - Multiplatform observing system

Fully open data
Three key drivers:

Beach Modelling & Forecasting

- science priorities S
Monitoring

- tech. Development
- society needs

e GLIDERS
o 3 G1 Slocums
o 3 G2 Slocums
o 2 Seagliders 1KA

e MISSIONS
o ~100 glider missions
o ~2200 days at sea
o ~75M profiles DATA
CENTER
e PROGRAMS
3 endurance lines
5 multiplatform surveys
3 international programs
Animal track - gliders

@)

o O O

Fixed Stations

e DATA MANAGEMENT
o International dissemination
o SOCIB dissemination tools Gliders
o QC and high quality data Research Vessel
calibration (DM) with
GARICAST




SOCIB - Data Distribution
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SOCIB - Data Distribution

Page 1

of18 p p|  Limit per page 40

mazaw EMQODnet

EIE L
Equipment Deployments Models Classification Data Locations Processing Utils
Platforms yments *
Instruments tart deployment Open instrument Search X ¥ £ SOCIB_ENL_CANALES_JUN2018_SDEEP00_GFMR0079 »
Instrument types nd date *Code *Instrument *Name “De | Deployment | Instrument || Sensors || Variables
1OUDUD 2 HueD UUUT SULODLLIUY | SULIL_EF N UAL | F OUIMUURINGS | Lo | 0L 20 10_oU...  Udk
Sensors 18-09-0521:43:24 0052 SCB-POS001 SOCIB_EPR_CALYPSOMOORINGTEST_SEP2018_SC... Dat; | *SOCIB_ENL_CANALES_JUN2018_SDEEPD0_GFMR0079 - 0026 form
Sensor types 18-09-0521:43:40 0047 SCB-MET009 SOCIB_EPR_CALYPSOMOORINGTEST_SEP2018_SC... Dat:
*Name: *Code (autogenerated on insert):
Calibrations 0002 SCB-SVP041 IMEDEA_EPR_PRESWOT_AGO2018_SCB-SVP041 Dep
5 3 : 18-08-30 19:47:08 0046 SCB-TSL001 SOCIB_ENL_CANALES_APR2018_SCB-TSL001 Dat: SOCIEENL_CANALES. JUN2014_SOEERO
Calibration Expressions *Date (UTC): *Time (UTC):
T ZUTOUCTZ U UUTUUTOU z018-08-30 19:47:04 0051 SCB-PCS001 SOCIB_ENL_CANALES_AGO02018_SCB-POS001 Dat: —
| o9 . .
4 2018-08-28 06:00:00 2018-08-30 19:46:53 0046 SCB-MET009 SOCIB_ENL_CANALES_AG02018_SCB-MET008 Dat: 21118-06-26 as
*End Date (UTC): *End Time (UTC):
4 2018-08-28 06:00:00 2018-08-30 19:46:58 0011 SCB-SBES001 SOCIB_ENL_CANALES_AGO02018_SCB-SBES001 Dat: —
| 9 . .
4 2018-08-01 11:00:00 0001 SCB-SPLASHO11 SOCIB_EXT_Alnitak_JUL2018_SCB-SPLASHO011_Yolen Turt 2018_08 13 - 07'45"14
Y Lat min: Lat max: Lon min: Lon max:
4 2018-07-30 11:00:00 0001 SCB-SPLASH012 SOCIB_EXT_Alnitak_JUL2018_SCB-SPLASH012_Vita Turt
4 2018-07-30 11:00:00 0001 SCB-SPLASHO014 SOCIB_EXT_Alnitak_JUL2018_SCB-SPLASH014_Jess Turt 3
*Description:
#  2018-07-05 10:00:00 0012 SCB-AWAC003 SCB-AWAC003_SOCIB_ENL_CalaMillor_Jul2018 Dep : - - - -
Deployment of Slocum G2 deep glider sdeep00 in endurance line campaign Canales 2018
4 2018-06-28 15:26:51  2018-08-13 07:45:14 0026 SCB-SLDEEP000 SOCIB_ENL_CANALES_JUN2018_SDEEP00_GFMRO0078 Dep | (50CIB operational program), attempting to cover the Eivissa channel (10 transects) and
# 2018-06-21 12:50:00 0001 SCB-BARO008 PIB-BARO003_SOCIB_ENL_StationPortoCristo_Jun2018  Dep Mallorca channel (1 transect) from June to Aug 2018, sampling physical and
hinnanrhamiral narmatare (CTN flunracranca and turibhihse and avinon)
H  2018-06-21 11:50:00 0001 SCB-BARO009 PIB-BARO009_SOCIB_ENL_StationColoniaSantPere_C... Dep | qnotriment:
+  2018-06-20 13:00:00 0004 IME-SBE26003 IME-SBE26003_SOCIB_ENL_StationAndratx_Apr2016 Dep SCB-SLDEEP00O e
4 2018-06-14 11:00:00 0003 SCB-WAVE002 SCB-WAVE002_SOCIB_ENL_BahiaPalma_Jun2018 Dep *Cruise:
4 2018-06-14 10:00:00 2018-06-28 10:13:01 0025 SCB-SLDEEPQ00O SOCIB_TEST_ALTIMETER_JUN2018_SDEEPO0O_GFM... Test ” x|+
glider_canales2018 ~
3 2018-05-24 15:30:00  2018-07-17 16:15:54 0026 SCB-SLDEEP001 SOCIB_INT_preCALYPSO_MAY2018_SDEEPO1_GFMR... Def | 1natitution:
+_2N1R.N5.24 15-NN-45 2N1R.NR.NR 17-1N:NN nnN1 SrP.SPNSA SARIPPS _FXT nreCAILYPSO MAY2N1R SPNSA (RFM Nen Q Update

Displaying 1 - 40 of 697
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SOCIB - Data Distribution

ha7y EMODnet

THREDDS Data Server

Catalog http://thredds.socib.es/thredds/catalog/auv/glider/sdeep04-sch_sldeep004/L1/2018/catalog.html
Dataset: 2018/dep0012_sdeep04_sch-sldeep004_L1_2018-02-20_data_rt.nc

e Data size: 2.374 Mbytes
* Data type: TRAJECTORY
e ID: auv/glider/sdeep04-scb_sldeep004/L1/2018/dep0012_sdeep04_scb-sldeep004_L1_2018-02-20_data_rt.nc

Access:
OPENDAP: /thredds/dodsC/auv/glider/sdeep04-scb_sldeep004/L1/2018/dep0012_sdeep04_scb-sideep004_L1_2018-02-20_data_rt.nc
> M H s
HTTPServer: /thredds/fileServer/auv/glider/sdeep04-scb_sldeep004/L1/2018/dep0012_sdeep04_scb-sldeep004 L1_2018-0 t.nc
sideep004/L1/2018/dep0012_sdeep04 scb-sldeep004 L1 2018 rt.nc

o Rl e R

Dates:
e 2018-02-22T12:00:29Z (modified)
Viewers:

e NetCDF-Java ToolsUl (webstart)
e webncdump

e jwebchart

\NV yiiu)
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SOCIB - Data Distribution M
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Data Distribution

T i

13 s il AR "‘ == Overview | < Add map
- : . { Distances Layers | |5 & Adjustmap | | co Map permalink | )4 Speed units | lon: 10.7138 lat: 35.9980 | Updatein 13:02 | |} About | Dapp
IMEDERA

Current deployments
Deployment name
= Profiler drifter

# SOCIB_ENL_Argo_JUL2017_SCB-ARVORI004_IRENE2017
# SOCIB_ENL_Argo_JUL2017_SCB-ARVORI003_BluefinTuna...
4 SOCIB_ENL_CANALES_FEB2017_SCB-ARVORI002

# SCB-ARVORIOD?_SOCIB_ENL_Canales_Nov2014

= Surface drifter

Completed deployments

Deployment name «
= Glider
H SOCIB_ENL_CANALES_APR2018_SDEEP05_GFMR0078

4 SOCIB_ENL_CANALES_MAR2018_SDEEP01_GFMRO0072

[+ __SOCIB_FNI_CANAIFS FFR2018 SNEFPN4 GFMRNNAS
Filter deployments

Status: © Active ) Completed ' Al

Platform _| Glider

i _| Profiler drifter
| Research Vessal Additional information
3 ) Deployment name Deployment date Last call time Point density Last N days Actions and links
- SRR S SOCIB_ENL_Argo_JUL2017_SCB-AR... 2017-07-1914:00:00  2018-09-16 06:07:00 (2 days, 13 hours ... || 30 < 1425 {Actions and ink
= T::? BN SOCIB_ENL_Argo_JUL2017_SCB-AR.. 2017-07-101005:00  2018-09-1505:57:59 (3 days, 13hours ... || 30 2 133 e

M SOCIS ENL_CANALES FEB2017.S... 2017-02-16 104403 __2018.00.15060259 (3 days, 13hours .. (1 o = mzs Fr——r




Data Distribution

_ dmsw FMODnat _ aeH i

SULIS i Obsery “ =T EE | | overview || 9 Add map
- Sl —_— |{= Distances | Layers ;:Adjusz map | | oo Map permalink | |)4 Speed units lon: 10.7138 lat: 39.9980 | Updatein 11:38 | |} About | Dapp
IMEDERA \
Current deployments

3
Deployment name

2 Profiler drifter

# SOCIB_ENL_Argo_JUL2017_SCB-ARVORI004_IRENE2017
& SOCIB_ENL_Argo_JUL2017_SCB-ARVORI003_BluefinTuna...
& SOCIB_ENL_CANALES_FEB2017_SCB-ARVORI002

& SCB-ARVORIOD1_SOCIB_ENL_Canales_Nov2014

= Surface drifter

Completed deployments

Deployment name
= Glider

4 SOCIB_ENL_CANALES_APR2018_SDEEP05_GFMR0076
4 SOCIB_ENL_CANALES_MAR2018_SDEEP01_GFMR0072

& kmz SCB-SLDEEP005S
+__SOCIB_ENI_CANAIFS FFR2018 SDFEFPN4 GFMRNNAQ

Filter deployments *¥~ THREDDS link

b3 OPeNDAP link
Status: © Active Completed All
B #4 jwebchart link
Platform Glider
types: ﬂ Profiles viewer
Profiler drifter

Additional information

_ 6 Deployment info
Research Vessel

B ne Deployment date Last call time Point density Last N da nﬂ Show charts
Surface drifter g e g e e e e e e e e e —_———— . | 30

ety — Y

<

[ta] Show images
| Turtle "_SMART3_APR2018_TERESA_GFMRO0... 2018-04-23 10:00:00 Deployment finished:2018-05-31 14:22:05

7 Filter |

ANALES_APR2018_SDEEP0S5_GFMR0076 2018-05-09 08:00:00 Deployment finished:2018-06-12 13:25:23 [

| 10
\"T~ gy

A

' 30 v| 7 Show only this deployment
A
v

10 | Actions and links ~ |




Data Distribution

waz&Sw FMODnet . e FOHOW -

= 22 || overview | 9= Add map

- a_— {[* Distances Layers | |3 § Adjustmap | | co Map permalink | |")4 Speed units lon: -2.8873 lat: 441178 |2 Upcatein08:47 | |§) Acout| Dapp
IMEDERA

SOCIB ENL CANALES APR2018_SDEEP05_GFMR0076 ol X

4

Current deployments

i Salinity section Turbidity section Oxygen concentration section Oxygen saturation section Temperatur =

Deployment name « i H

A e a0
N \ N N

= Profiler drifter

4+ SOCIB_ENL_Argo_JUL2017_SCB-ARVORI004_IRENE2017 In situ sallnlty (raw)

i T e T
# SOCIB_ENL_Argo_JUL2017_SCB-ARVORI003_BluefinTuna... " [ T1T 11 IR R | v I |
@ SOCIB_ENL_CANALES_FEB2017_SCB-ARVORI002 - | ‘ [
4 SCB-ARVORIOD_SOCIB_ENL_Canales_Nov2014 a0l \ M H ’ l !
= Surface drifter E 400 1
gt 500 1
Completed deployments 600 b 4
Deployment name 700 b 4
= Glider oo 1
900 & ! s : s : s L : : E
& SOCIB_ENL_CANALES_APR2018_SDEEP05_GFMR0076 0 20 40 60 80 100 120 140 160 180 200
& SOCIB_ENL_CANALES_NOV2017_SDEEP05_GFMR0085 i "'5‘?"“’ e _
+__SOCIR FNI_CANAI FS _FFR2017_SDFEFPO5_GFMRNN54 _ i i -
" 37.7 378 379 38 381 382 383 384 385
Filter deployments salinity (PSU)
Status: © Active Completed Al Cross section of in situ derived salinity without corrections.
Platform Glider Additional information (generated on 2018-06-12 13:07:19+00:00)
types: | Profiler drifter Deployment name Close Actions and links
S g ey Bl SOCIB_EXT_Alnitak_JUL2018_SCB-... —morororserrovme———morovo—re-somurrioaysrromoume—] — T ST Actions,and fin
Surface drifter Il SOCIB_INT_TortugasOceanografas_...  2018-03-26 11:30:00 2018-09-18 08:35:08 (0 days, 11 hours a... || 30 c 77 Actions and lin}
Turtle I CNRismar_EXT_SMART3_APR2018_... 2018-04-23 10:00:00  Deployment finished:2018-05-31 14:22:05 (| 30 < 19 Actions and lin’
v Filter SOCIB_ENL_CANALES_APR2018_S... 2018-05-09 08:00:00 Deployment finished:2018-06-12 13:25:23 (| 10 2 no Actions and lini

‘l‘v vl I“I




Data Distribution

waz&Sw FMODnet . e FOHOW o

i 2 —

) == : L
UL (orward one page ﬂ == Overview | = Add map

Pull down to show history - - - =
T i Distances | |[{F] Layers | |} J Adjustmap | | oo Map permalink | |)4 Speed units lon: -2.8873 lat: 44.2057 | 2% Updatein 08:22 | |§) About Dapp
IMEDER

| SOCIB_ENL_CANALES_APR2018_SDEEPO5_GFMRO0076 (= 1573

Current deployments

4 Lion section Oxygen saturation section Temperature - Salinity diagram Chlorophyll and turbidity profiles | =
Deployment name 3 H

A 6 a o
SR N

= Profiler drifter

4 SOCIB_ENL_Argo_JUL2017_SCB-ARVORI004_IRENE2017

Temperature-Salinity diagram on sigma-t contours
4 SOCIB_ENL_Argo_JUL2017_SCB-ARVORI003_BluefinTuna... i

& SOCIB_ENL_CANALES_FEB2017_SCB-ARVORI002
& SCB-ARVORIOD?_SOCIB_ENL_Canales_Nov2014

J Surface drifter

C L R S
{3 POy

Deployment name

tomperature {dog C)

= Glider
4 SOCIB_ENL_CANALES_APR2018_SDEEP05_GFMR0076

4 SOCIB_ENL_CANALES_NOV2017_SDEEP05_GFMR0085
+__SOCIR_FNI_CANAI FS_FFR2017_SDFEFPN5_GFMRNN54
Filter deployments

37.7 378 379 38 381 382 383 384 385

salinity (PSU)
S{es & Adive SOMmpietec AS Diagram of temperature versus salinity without corrections over constant sigma-t contour levels.
Platform Glider Additional information (generated on 2018-06-12 13:07:19+00:00)
Hpss Profiler drifter Deployment name Close Actions and links
Rasearch Vessel Il SOCIB_EXT_Alnitak_JUL2018_SCB-..  orerer—errrrosree——mororeurorssmerrrio-ouyorvomourerr—y —T51 PR
Surface drifter Il SOCIB_INT_TortugasOceancgrafas_...  2018-03-26 11:30:00 2018-09-18 08:35:08 (0 days, 11 hours a... 30 c 77 Actions and link
| Turtle I CNRismar_EXT_SMART3_APR2018_... 2018-04-23 10:00:00 Deployment finished:2018-05-31 14:22.05 || 30 T M9 Actions and link
7 Filter SOCIB_ENL_CANALES_APR2018_S... 2018-05-09 08:00:00 Deployment finished:2018-06-12 13:25:23 10 2 no TR
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Glider Data Flow
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Mission workspace 1
Web Servers

5 o)

Glider Toolbox -* @

Dockserver
(RT configuration) J
Data users

pull sci and nav files”
Multiplatfrom Data

pull log files Processing Application

CEET TR SR

Instrumentation
database

Glider Toolbox

Start Processing
(Recovered configuration)

eads data

Glider operator
Recovered Glider Data

Recovered data O
Glider Data ...-.-..-.-...-..-.-.-....> Y —— —
yierack Processing Service Application
through Ul

External users

Mission workspace l------------ Glider Toolbox




RT Proce ssh

Mission workspace 1

Coriolis

Web Servers

Dockserver Glider Toolbox
§ (RT configuration) n
Data users

pull sci and nav files”
Multiplatfrom Data

pull log files Processing Application

Data disemination Server

Instrumentation
database

Glider Toolbox

Start Processing
(Recovered configuration)

-~
'
'
'

eads data

Glider operator
Recovered Glider Data

Recovered data O
Glider Data ...-..-..-.-...-..-.-.-....> Y —— —
yierack Processing Service Application
through Ul

External users

Mission workspace l------------ Glider Toolbox




RT Processing Server

Coriolis

pu s'h E ata
/

Mission workspace 3%
.
' Web Servers

]
'
1 .
'
L

5 DAPP

Glider Toolbox
(RT configuration)

Dockserver

sl
- -
- .
.~ .

o
&/ Data users >

pull sci and nav files 3

Multiplatfrom Data
Processing Application

pull log files

RT data

Data disemination Server

Instrumentation
database

~ =
1
1

Start Processin
O B ; S Glider Toolbox
5 @ """ L e ISe (Recovered configuration)
5 '
:
Ng '
‘~.\ Recovered data Data Center . eads data
H
'
: ‘
' y

Glider operator
] GDACs

Recovered Glider Data
Processing Service Application

Recovered data

GliderData "'""'."""-"'""'">@""""'Interac! IERES TR

through Ul

External users . s
- ---...____. .

Mission workspace l------------ Glider Toolbox




RT Processing Server

Coriolis

Web Servers

Mission workspace 1

5 o)

Glider Toolbox P @

Dockserver
§ (RT configuration) n
Data users

pull sci and nav files”
Multiplatfrom Data

pull log files Processing Application

Data disemination Server

Instrumentation
database

Glider Toolbox

Start Processing
(Recovered configuration)

-~
'
'
'

eads data oy
Mission workspace

Data Center

-

Glider operator

Recovered data

F— Recovered Glider Data
Processing Service Application

Recovered data O
Glider Data --"""'"""""""""'> " =" """ "Interact
through Ul

External users

Mission workspace l------------ Glider Toolbox




Dockserver

Recovered data Data Center

Glider operator

Recovered data

Glider: Data "'""'."""-"'""'">@""""'Interact IERRTT

External users

pull sci and nav files

pull log files

RT Processing Server

Mission workspace 1

Glider Toolbox
(RT configuration)

Multiplatfrom Data
Processing Application

Instrumentation
database

Coriolis

@)

i

Data users

Start Processing

Glider Toolbox
(Recovered configuration)

eads data

through Ul

FTP server

Recovered Glider Data
Processing Service Application

Mission workspace Glider Toolb

——

Web Servers

Data disemination Server




RT Processing Server

Coriolis

Web Servers

Mission workspace 1

5 o)

Glider Toolbox P @

Dockserver
§ (RT configuration) n
Data users

pull sci and nav files”
Multiplatfrom Data

pull log files Processing Application

Data disemination Server

Instrumentation
database

Glider Toolbox

Start Processing
(Recovered configuration)

-~
'
'
'

eads data

Glider operator
Recovered Glider Data

Recovered data O
Glider Data ...-..-..-.-...-..-.-.-....> Y —— —
yierack Processing Service Application
through Ul

External users

Mission workspace l------------ Glider Toolbox




SOCIB Glider Toolbox - Overview

Three levels of data outputs:

e Output data files are netCDF format & follow

4- standard climate and forecast (CF) metadata

conventions
Two levels of figures: Level 1 and Level 2

DOCKSERVER @ g

Read + Convert

-

LO

Process

L1

Grid

L2 -




SOCIB Glider Toolbox — Outputs

In situ salinity (thermal lag corrected) Temperature-Salinity diagram on sigma-t contours

O GTRTITAT |”l'|u{lrwI Hudﬂuh’|H'Hllluheh'||lnhlfl:'|l||ﬂx|l|||W|i|lJ”Mz1-"-r!|||nﬁhwva'n‘|h : =

100 1

] W (Y-

d deep04_scb-sldeep004 L1 2016-09-06_data rt.
1 1

150 200 £ e Jii9
‘ : ST ET Y VOSSN EO M SO N APSHU | #S2U1SUb DY M S A0
distance (km) =

FN
o
S

N

N

dep0004_sdeep04_scb-sldeep004_L1_2016-09-06_data dt.

depth (m)
o
8

dep deep04_scb-sldeep004 L1 _2016-09-06.nc

=2}
o
=]

dep0003_sdeep04_scb-sldeep004 L1 2016-08-23 data rt.

dep0003_sdeep04_scb-sldeep004_L1_2016-08-23.nc

~
o
S

temperature (deg C)
n
o

dep0002_sdeep04_scb-sldeep004_L1_2016-02-23_data_rt.

@
o
S

dep0002_sdeep04_scb-sldeep004 L1 2016-02-23 data dt.

dep0002_sdeep04_scb-sldeep004_L1_2016-02-23.nc

©
=
S

368 37 37.2 37.4 376 378 38 382 384
salinity (PSU)

1 |
382 383
salinity (PSU)

Trajectory and column integrated water current estimates

T T

glider trajectory
first position
last position
- planned waypoint path

Temperature profiles Salinity profiles Density profiles

Chlorophyll profiles Turbidity profiles

latitude

o
g
depth (m)

depth (m)

longitude

375 38 385 102410261028 0301032034
temperature (deg C) salinity (PSU) density (kg m-1)

0 02 04 X
chiorophyll (ug I-1) turbidity (NTU) 1 1 1
0.1 0.15 0.2

column-averaged sea water speed (m s-1)




SOCIB Glider Toolbox — QC and EGO

e Quality Control:

©)

@)

NaN check, impossible date, impossible location
Global range (FLag 4)

m Variables: Chla, turbidity, temperature, salinity, conductivity, & O2 concen. and saturation

m  Sources: Argo Quality Control Manual For BGC, Datameq, Argo user manual
Regional range (Flag 4)

m Variables: Temperature, salinity, location and waypoints

m Sources: Datameq, Argo

Instrument range (Flag 4)
m Variables: turbidity, Chla, temperature, pressure, conductivity, & O2 concen. and saturation
m  Sources: Instruments specs Wetlabs, Slocum glider payload, Aandera oxygen optode

Spike (Flag 4)
m Variables: temperature and salinity
m Sources: Datameq

e EGO Format:

O

O

Implementation that pass checker and can aggregate to Coriolis

Future improvements:
m Further use of History variables (versus source and method attributes)
m  Uncertainty propagation




SOCIB Glider Toolbox - Development Status in
the glider community picture

: GOOS
—— = __ ] BODC vocab:
Module Units, PO1, PO7
Glider Toolbox
— e Level0 EOV
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Collaboratlve PrOJect Development & Users
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Full length article

A toolbox for glider data processing and @Cm\m
management

C Troupin ,J.P. Beltran®, E. Heslop?, M. Torner?, B. Garau”,
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Summary in Troupin et al. 2015
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Processing Service

protilan v

SOCIB Glider Processing Tool

Modises The Glider Processing Tool is a django app that interfaces with SOCIB Glider Toolbox (gitHub &9) for enable glider data processing in delay time.

This tool is one SOCIB many efforts towards the concept of platform as a service (PaaS) to better spread advances in the scientific community and society.

Configurations

Operations

P Define your gliders
Gl

Monitor to add and modify gliders

Define your deployments

to add and modify deployments

Define the configurations to process your glider's data

be able to add and modify the configurations to process yo

Process your deployments (upload its binary files and choose processing configuration)

be able to process a

Monitor your deployments

to track the |




Thanks for listening!

Questions?

Miguel Charcos Lloréens
Contact Info: mcharcos@socib.es







Glider Toolbox - Overview

SOCIB Glider SOCIB Data
Facility Centre

RT
Raw data files RT file retrieval from

dock server/base station

‘ GLIDER TOOLBOX

DM code initiated when glider
data set delivered

B1\Y/
Raw data files

Deployment Metadata

Glider
Technician

SOCIB Web &
mobile apps




Glider - SOCIB experience -

WATER MASS FLOW TOOLS
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SUSTAINED OBSERVATIONS & PROCESS
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