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Introduction

» Continual improvements in sensor technology
allow scientists to observe the environment at
unprecedented spatial and temporal scales

» Advances in IT infrastructure allow increasing
numbers of sensors to be deployed, managed
and accessed remotely

» Volume of sensor data that many researchers
manage is increasing rapidly

» Data collection no longer limiting factor -
now it’s data validation, quality control and
documentation

» Funding agencies and journals now require
data and metadata archiving, sharing

» Few generalized, pre-built software tools are
available to meet these data needs
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Sensor Data Challenges

» Complex landscape of sensor systems, software tools and repositories
» Numerous data formats, syntax conventions and standards

» Disruptive to research groups without trained informatics experts on staff
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GCE Data Toolbox

» Software developed at the Georgia Coastal
Ecosystems LTER (GCE Data Toolbox) proven
effective for sensor data management

» Open source MATLAB code library (toolbox)

> Integrates data processing, quality control and
analysis with metadata capture, creation and
management to support the entire data lifecycle

o GUI forms and command line API interfaces

> Can be used as a complete stand-alone solution
for sensor data and metadata management

> Can be used in conjunction with other data
management tools (“tool chaining”)

» Data can be retrieved from USGS, NOAA,
DataONE and other archives for analysis and
comparison

» Generates structured data files, metadata to
meet new archiving mandates from funding
agencies and publishers

B About the GCE Data Toolbox o] ® ==

GCE Data Toolbox for MATLAB

Software for metadata-based processing, analysis,
visualization and transformation of environmental data

Toolbox Version 3.9.4 (27-Aug-2015)

(c)2002-2015 Wade M. Sheldon and the
Georgia Coastal Ecosystems LTER Project

Wade M. Sheldon

Dept. of Marine Sciences
University of Georgia
Athens, GA 30602-3636
email: sheldon@uga.edu

Dataset Editor | Search Engine Templates Documentation Exit MATLAB |

— Software Usage Agreement and Disclaimer —-

The GCE Data Toolbox for MATLAR is provided as a courtesy to the
gcientific community by the Geocrgia Coastal Ecoaystems LIER
Program (http://gce-lter.marsci.uga.edu/), Coweeta LTER Program
(http://coweeta.uga.edu/), and other collaborators in LTER. The
latest wersions of the software and documentation, as well as
user support resources, are available on the World Wide Webk at
https://gce-gvn.maraci.uga.edu/trac/GCE_Toolbox.

[Lom | »

The GCE Data Toolbox is free software: you can redistribute it i
A igee 4 £ WIT 1 Thalls

A= - A sl £ el

[¥] Automatically load startup screen if all other windows are closed
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GCE Data Toolbox

» Effectively integrates sensor data resources and data repositories

Sensor Systems
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B About the GCE Data Toolbox [E=R(Ech =)

GCE Data Toolbox for MATLAB

Software for metadata-based processing, analysis,
visualization and transformation of environmental data

Toolbox Version 3.9.4 (27-Aug-2015)

(c)2002-2015 Wade M. Sheldon and the
Georgia Coastal Ecosystems LTER Project

Wade M. Sheldon

Dept. of Marine Sciences
University of Georgia
Athens, GA 30602-3636
email: sheldon@uga.edu
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—- Software Usage AQresment and Disclaimer —-

The GCE Data Tooclbox for MATLAB is provided as a courtesy to the
scientific community by the Georgia Coastal Ecosystems LIER
Program (http://gce-lter.marsci.uga.edu/), Coweeta LTER Program
(http://coweeta.uga.edu/), and other collaborators in LTER. The
latest versions of the software and documentation, as well as
user support rescurces, are available on the World Wide Web at

lhttps://gce-svn.marsci.uga.edu/trac/GCE_Toolbox.
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Data Model

» Toolbox data model stores
all contextual info with data
- Documentation

> Variable descriptions
> Data values

> Quality control “rules”
> Qualifier flags

Processing history

» Supports “semantic
processing” by tools

» Maintains context/validity
throughout analysis

Dataset Metadata

Attribute Metadata

Data & Flag Arrays

Structure Information
(fields: title, version, createdate, editdate)

Dataset Lineage
(fields: datafile, history)

General Metadata (parseable array)
{fiald: matadata)

name | name | name
description | description | description
units ‘ units | units
datatype ‘ datatype | datatype
variabletype ‘ vanabletype | vanabletype
numbertype ‘ numbertype | numbertype
precision ‘ precision | precision
criteria ‘ criteria | criteria

valuas flags valuas flags values flags

Attribute 1* Attribute 2 Attribute 3
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Data Management Cycle

Add /
Import
Metadata

Q/C Post-
Analysis Process

Analysis/ Archive/

Synthesis Publish
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Importing Data

» Generic parsers

> Delimited text (CSV, comma, space, tab)
- MATLAB variables (arrays, matrices, structs)

» Specialized parsers

- Vendor-specific logger files

Campbell Scientific Instruments (tables, arrays)
Sea-Bird CTD, sondes

Others (Hobo, Schlumberger, AquaTroll, OSIL, ...)

(image from www.campbellsci.com)
> Network data sources

SQL database queries (JDBC, ODBC)

Federal databases (USGS NWIS, NOAA NCEI/GHCN, NOAA HADS)
LTER ClimDB/HydroDB

Ecological data repositories (LTER NIS/PASTA, KNB, DataONE)
Data Turbine servers

» Custom parsers can be added
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Example - Adding a Parser

n Data Structure Editor = | = || £

File  Edit Metadata Tools Misc  Window Help

Column List {select to displa# R Edit Import Filters =n(i=R=x=

Import Fitter Campbell Scientific TOAS Data - GCE Flux Tower CR3000 Fluxes v | New || copy || Detete |
Menu Label Camphbell Scientific TOAS Data Menu Subheading GCE Fluy Tower CRI000 Fluxes

Function Name imp_camphell_toas MATLAE function to use for imporing data files fwithout .o
Syntax Help Imparts data from a Camphbell Scientific Instruments TOAS ASCI file to create a GCE Data Structure

[m]

syntax: [5,msg] = imp_tampbell_toasdn,pntemplate, serial_date timezone workflow)

inputs:

fin = name offile to import (default= prompted)

pn = pathname of file {default = pwd)

template = metadata template to apply (default = " far none)

serial_date = option to calculate a MATLAR serial date column from TIMESTAMP

Column Name 0=no
File Mask *td* dat mask for selecting files, e.g. *.mat or *.td ™ asc (use www for weh-hased)
Column Units
File Prompt Select a S TOAS data file text to display when prompting users for data file selection
Description
template GCE_Flux_Tower_Fluxes metadata template to apply (default = " for none)
serial_date 1 option to calculate a MATLAB serial date calumn fram TIMESTAMP
timezone GMT time zane setting of logger {default = " for unspecified)
Data Type unspecifiad workfow process_gee_flux_fluxes name of 3 GCE Data Toolbox workflow function to call for post-processing

Variable Type unspecified

Numerical Type unspecified

Precision deci

Flag Criteria
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Adding/Importing Metadata

» Data documentation (metadata creation) is time-consuming
and tedious!
- Metadata capture, re-use emphasized
- Metadata auto-generated whenever possible

» Many pathways for building Metadata
- Metadata can be imported along with data

Logger file headers (Campbell, Sea-bird)

Station, parameter information from USGS,
NOAA web sites

Tokenized headers from Data Submission
Template

- Metadata imported from other GCE Data
Toolbox data structures

- Metadata imported from the source data repository

- Metadata added from reusable “Templates”
Detailed variable (attribute) metadata matched to raw data fields
Boilerplate documentation
GUI tool for creating/managing templates
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Adding/Imp

orting Metadata

Metadata Templates

CO-OPS_Fort_Pulaski A
CTD_Profile

GCE_AquaTroll_Logger

GCE_Baro_Diver

GCE_Cera_Diver

GCE_CTD_Diver

Add Template
Copy Template

Delete Template

n Metadata Editor

GCE_Flux_Tower_Fluxes File  Edit
GCE_Flux_Tower_Time_Series
GCE_Hammock_Surveys Import Templates Metadata Contents {click on rows to viewl/edit contents)
GCE_Hobo_Tidbit CATEGOEY | FIELD | CONTENTE ~
GCE_HUbO_Tidbit_HammOCK ExponTemplatQS Dataset | Title ) | EReal-time climate data from the SINERR/GCE/UGAMNI weather station —
Dataset | hccession | none
GCE_HYdrOIaD_LUgger Dataset | Investigator | |Nawme: Dorset Hurley|Position: Research Coordinator|iddress: Geols
GCE_MininO"_LOgger Son‘remmates Dataszet | ibstract | Air temperature, relatiwve humidity, barometric pressure, precipit
A Dataset | StudyType | Monitoring | &)
GCE_Plant_Biomass Dataset | Themes | Meteorology
GCE_SQnde Dataset | LTERCore | Regionalization
Dataset | Georeferences | none
GCE—SOnde—GCE1 Edit All Metadata Datazet | BubmitDate | not applicable
GCE_SOnde_GCE2 Dataset | Eeywords | climate, metecrology, air temperature, barometric pressure, humi.
i i Project | Name | Cooperative SINERR/GCE-LTER/UGA Marine Institute Climate Monitor:
gCE—StOBde—ngh—Sa“n“y Edit Attributes Project | Leaders |  |Hame: Dorset Hurley|Position: Research Coordinator|iddress: Geo:
anvesi_Uemo Project | StartDate | July, 2002
T im ) Project | EndDate | unspecified
L ER_C“ bB ImpDI“lAitnbuteS Project | Objectives | Collect baseline climate data at Sapelo Island, Georgia, to supp
LTER_C“mDB_GCE Project | ibstract | Cooperative agreement between the Zapelo Island National Estuaria
NCDC_Baxley i Project | Funding | Jointly-funded by SINERR, GCE-LTEER Project, and UGA Marine Instii
- ) Merge Aftributes Site | Location | ML _Met -- Marsh Landing Meteorological Station Deployment
NCDC_Brunswick Zite | Coordinates | ML Met -- 31 25 04.2 N, 081 17 43.5 W
NCDC Climate N Site | Physiography | ML _Met -- Barrier island il
NCDC_GHCND Edit Doc Metadata fite I Landfarm I ML Mar —- Tmrartidal =salt marsh
| 4 | 1 | C
NCDC_GHCND_Baxley ; —_—
- - ) Edit Q/C Criteria
NCDC_GHCND_Brunswick Category [pataset
NCDC_GHCND_ClimDB Sync QIC Criteria .
NCDC_GHCND_Glennville v Y Field  jspscrace
. . Contents |iir temperature, relatiwe humidity, barowetric pressure, precipitation, ~
) photosynthetically-available and total solar radiation, and wind speed and direction were
Name CO-OPS_FO“_PU'QSKI measured using an automated Campbell Scientific Instruments climate station installed at Marsh
Landing on Sapelo Island, Cecrgia. Observations were logged at 15 minute intervals throughout
the study period. The sensors were mounted on a 10n aluminum tower, with wind sensors mounted
at the top, light sensors at approximately Sm, and other sensors at £-3m to minimize
cancel Accept interference from the surrounding landscape. This climate station was jointly operated by the

Sapelo Iszland National Estuarine Besearch Reserwve, the Georgia Coastal Ecosystems LTER

Project, and University of Georgia Marine Institute.

(Mote: use | characters to force line breaks in the formatted metadata)
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Q/C Analysis Framework

» Programmatic Q/C Analysis
> “Rules” (i.e. criteria) define conditions in which values should be flagged
> Unlimited Q/C rules for each variable
Rules evaluated when data loaded and when data or rules change
> Rules predefined in metadata templates to automate Q/C on import

» Interactive Q/C Analysis and Revision

Qualifiers can be assigned/cleared visually on data plots with the mouse
> Qualifiers can be propagated to dependent columns
Qualifiers can be removed or edited (search/replace) if standards change

» Automatic Documentation of Q/C Steps

- Q/C operations (including revisions) logged to processing lineage
Data anomalies reports can be auto-generated and annotated

» Data analysis, synthesis tools Q/C-aware
> Qualified values can be filtered, summarized, visualized during analysis

Statistics about missing/qualified values tabulated, used to qualify derived
data
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QA/QC Analysis Framework

nDatafmm Sea-Bird Electronics 37-5M MicroCAT sondes deployed at...| = | = | E3 |
File  Edit hdetadata Tools

Meindow  Help

Column List (select to display properties)

Latitude (degrees)
Instrument (nane)
Purmp (none)

Year (YYYY)
bonth (MK
Day (DD

Hour (hr)

hinute (rmin)
Temperature (°C)
Conductivity (S/m)
Fressure (dhar
Depth (m)
Salinity (PSU)
Sigrna_t (kgfm"3)
Calibration (none)

Date (serial day (base 1/1/0000) - GMT)

:

| | Mo Diowen

u Q/C Flag Criteria Editor

(= =[]

Data Set Column:

Salinity (PSU)

Q/C Flag Criteria Expressions

Column Name | Salinity

Column Units  |PS1

Description

Salinity

wa0="'
col_Depth==0="'
¥=38="0"
col_Depth«<0.15="C
flag_waluechange(x 55,1 3)="2"

Maove First
Move Up
tote Dionan
Move Last

Add Mew

Delete

Data Type

Variahle Type

Numerical Type | continuous/ratio (continuous)

Precision 3

Flag Criteria

floating-point nurmber [f)

calculations (calculation)

decimal places

Value = > 38

Custom Flags:

= - guestionable value

| AddiEdit OC Flag Function | | Add/Edit Custom Criteria

Flags

oA

Help

Cancel

Accept

x<0=""col_Depth<=0=1"%>38='0" col_Depth<0.15= | Edit |

O
m
A
4
N
o
=
(S}

<
D
)
=]
Q
v
I
2
13}
g
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Example - CTD mooring

Data from Sea-Bird Electronics 37-SM MicroCAT sonde S/N 3746 deployed at
the Altamaha River hydrographic datalogger deployment near Rockdedundy

Island from 10-Jun-2011 to 08-Sep-2011
40 I I I I I I I I
——— Temperature (*C)
———— Salinity (PSU)

- " N illn |||||| il | |||II "] ey !"| ||| '|||' |1|::Ill| ||| ”|il}| |~l i
ki || il N e H (T g i
Al ||l lll 1 i M\H‘ by il [Wflw" "i' i '"|'" iii.:ll.ulh [l!. N

s | :_'"!"i "Hif' u l. '!'l iillillu! Hi;i! i "i ""' I ' .i!i.|!!!|!il""' i 'm‘}"liﬂ'l ______ i [ 4

06A16EM11 06/26/11 070611 07 A6BM1 07726411 030511 0815411 03725411 090411
Date (GMT)
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Example - CTD mooring

Value

40

35

28+

? i mf'{i i i "| :n; i r||m' e i o 'l!'h.'\h |
R e ’ il iy it
L I l!l"u!h m:;u'ﬂhu.llu.l'llhu |m|Hm1 i !'iiiiltnlh N
S .Ii il 1

i g

Data from Sea-Bird Electronics 37-SM MicroCAT sonde S/N 3746 deployed at
the Altamaha River hydrographic datalogger deployment near Rockdedundy
Island from 10-Jun-2011 to 08-Sep-2011

I I I I I I I I
——— Temperature (*C)

———— Salinity (PSL)

col Depth<0.2=Q’

col Depth<0=‘T"

| | | I

06/16/11 06/26/11 15811 08/25/11 0910411
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Data Management Cycle

Add /
Import
Metadata

Q/C

Post- Analysis/ Archive/
Analysis

Process Synthesis Publish

Import Filter + Metadata Template
(One Step)
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Post-Processing and Synthesis

» Calculated columns can be generated using
mathematical formulas, functions

» Data can be gap-filled, drift-corrected

» Derived data sets can be created by filtering
values or refactoring data table structure
(e.g. combining or splitting columns)

» Data can be re-sampled or summarized by
aggregation, binning and date/time scaling

» Multiple data sets can be combined by
merging (union) and joining on key
columns

» All derived data contain complete metadata
describing the entire processing history

» Q/C rules can be generated for derived data
columns automatically based on number or
percent missing/flagged values

n Date/Time Interval Statistics
File  Edit

0
]

‘ Date/Time Interval for Statistical Summaries:

Daily -]

Available Columns

Column Selections

Instrument (none) -
Pump (none)

Conductivity (S/m)

Pressure (dbar)

Depth (m)

Sigma_t (kg/m"3)

Calibration (none)

=

Group Records By (optional)

Site (none)
Station (none)

Longitude (degrees
Latitude {degrees)

Calculate Statistics For

[T Remove values flagged

<any
Flag as || v: if percent missing > v: 30
Flag as | Q v: if percent missing = v: 5
Flag as || v: if percent flagged = v: a0

Flag as @ . if percent flagged = 30

Statistics: | Automatic (based on numeric and variable type) v:

[¥] Time Miniax

Cancel

Close dialog after exporting the results
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Example - Date/time Aggregation

[0 Plot of Data retrieved from ClimDB for GCE station ML from 08-Jul-2002 to 01-J... [E=REcR ===
File Edit View Insert Tools Desktop Window Help GCETools »
Data retrieved from ClimDB for GCE station ML from 08-Jul-2002 to Date/Time Interval Statistics =
 for GCE st B Date/T =] ® ]
uwmm, File  Edit
Date/Time Interval for Statistical Summaries: Manthly -
Available Columns Column Selections

Daily_AtmPressure_Mean_hPa (hF «
Daily_GlobalRad_Total_mJdm2 (MJ/
Daily_Precip_Total_MM (mm)
Daily RH_Mean_pct (%)
Daily_WinDir_Mean_deg (degrees)
Daily_WindSp_Mean_msec (m/s)

Group Records By (optional)

Value

10 LU LU
Jan2003 Jan2004 Jan2005 Jan2006 Jan2007 Jan2008 Jan2009 Jan2010 Jan2011 Jan2012
Date {serial day {base 1/1/0000))
[Vaaxis: (<] <[+ -[ | >I] xeaxis: <] <| =] -[>|>I] _Reset | Manuai| bate Axis|auta BE| Calculate Statistics For
Daily_AirTemp_AbsMax_C (°C) -
o

Dail A|rTem Mean C

B Plot of Monthly Summary of Data retrieved from ClimDB for GCE station ML from ... =N EoH =)
File Edit View lnsert Teols Desktop Window Help GCETools v

Monthly Summary of Data retrieved from ClimDB for GCE station ML from
08-Jul-2002 to 01-Jun-2012
40— T T T T

—Mnmmy Max_Ds _Nﬂsmn_}\bausx_ﬂxﬂ) 57
= Yoy Heon_Woly_airTenp_lighh ¢ (0)

AU AL AWAWi /\ @) Remove values fiagged (@1 | st
Tk U0 F/V?\’L‘/‘,f‘g“lv/s/...\‘l\\f;r-.\‘\ /M\\/‘ “\V/ Flagas|| = |if percent missing > |35

Iy fol 1 1 1
"/\‘ fnl Flagas Q@ « |if percent missing > = |10

L NS [ A
’ ir/ \7 ’J}f \" ‘r[ R\ ’fH’; f‘[ \1\‘-‘ J'f/ k\) f/ H ” M‘ 7}/\\"\.’(.7, Flag as | v:if percent flagged > +|
N \f K |} [ | [ 1] R“‘*"j Ty < - — Flagas Q | percent flagged >

Value
L
—

: ,K o \UI LVJ ﬂuf \ © Clos o aor oot e et

L L - L - L L L
2002 2004 2005 2006 2008 2009 2010 2012
Date (serial day (base 1/1/0000))

[voais: 1<] <[ ] [ >[ 3] xans: 1<[ <[ «] -[>[>1] Reset | manuai | pate axis|auto BE|
oY
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Archive/Publish Data

» Data and metadata can be
exported in many formats

o Text, MATLAB, XML/KML/HTML
o RDBMS tables

» EML-described data packages
can be generated/published
in data archives

o LTER NIS/PASTA
> DataONE Member Nodes (e.g. KNB)

» Data can be refactored and
published in CUAHSI ODM
database, Hydroserver

» Data can be displayed on
MATLAB-generated web
pages and dashboards

atne > Dats > Poctal > B Tower > AR Yacubies |

| e |

GCE Data Toolbox for MATLAB

Data Harvester Dashboard

Selected Varables
Calculated 5 Minute Summary Data and Fluxes from the GCE-LTER Flux Tower on Sapelo Island, Georgla
Data harvest repeet for 2013-09-17 03:20:00 10 2013 10- 23 19:00:00 {sdexed 20131023 20:21:23)

Selocted Variables

[ .
Mg Tumas | Cow
>

Mesa_Tomp Al_HMP (°C) Lant Soer Lant Sy

Average temperature fom NUSEC ——ARE
< 1
|
L B {
Ma Vabe 15512 " B il | g ’J
Max Ve 29 G457 1 Nonieen 1
N /
M Vg 155122 1 - 1
Max Vel 20 6457 o . o ad
Moan Vaba 226222 g 0 0%
200002 0 1%

Mean_Tomp LiCor °C) Last sy Lot ook Last meeny
Average LLTX00 oot epenstins (O] Badna o, PO
OF mivs 3o T MO r‘z ’ { i [
b Vale 066983 {1 | i I i
Mar Vae. 50 6765 | | 1 |
M Vaied © 66183 | L ,] i A0y ‘
Mar Vabg 50 6765 P SRS S | N Laha AW} 4”‘ (l,.‘\ L)
Mo Vaid W 651 =

maang 000N masay ~ mang (RS
oes 44 15.20% Bagoed B2 (407% Ragoed 1049 (12 14N

cmuqmuwmw YOS Expe n the matensd are
those of the ausher(s) and do net necersanly d«nh-m of the National Soence Foundation.

E Cuvelcoment of the GOE Data Footion fo MATLAR was supperted by e Natinal Science Founditiin under rark mubery
fndegs,
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Automation - Batch Processing

: : : Batch Import Fil = = |
» Entire directories of raw data ~ HEehimerrie
f| I es can be p rocesse d at Source Path CWserswshelden\Documenis\ileetings\LTER-ASM_2015workshop\sample_datalbatch_processil
O n ce u S | n g a n | m po rt f | Ite r Destination CUsersiwsheldon\Documents\Meetings\LTER-ASM_2015Wworkshop\sample_data\batch_ Browse
and metad ata te m plate Import Filter GCE MicroCAT Sonde Data - General Template v:
. Syntax Help Imports the data and header from a processed SBE 37-SM Microcat data file (.asc) B
N MU'tIp'E GCE Data Structu re to create a GCE Data Structure |E|

. H H syntax: [s,msag] = imp_gcesonde(fn,pn template,calc_depth)
files in a directory can be
inputs:
batch-converted to TXT, CSV i =name offle to import
pn = pathname far file
template = metadata template to apply (default ="GCE_Sonde’)
calc depth = option to calculate total depth if bottom depth information is present in ‘parse 37smmat ™

» Multiple files can be merged

File Mask *asct ey (file name or file mask for selecting files to import)
via metadata-based union to template GCE_Sonde metadata template to apply (default ="GCE_Sonde’)
cre ate an | nteg rated d ata Set calc_depth 1 option to calculate total depth if bottom depth information is presentin

» All directories containing GCE
Data Structures can be
indexed and searched, then
merged, joined and exported 1] Close diaog afer processing fies
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Automation - Data Harvesting

Harvest

Manager

Workflow

Reports

oot
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Example - Real-time Harvesting
=

Georgia Coastal Ecosystems LTER /1

Member of the NSF Long Term Ecological Research Network

Home > Data > Fortal > Marsh Landing > harvest > Dataset Details | Plots

s Dataset Details
GCE News » DataSetiD:  marshlanding_reattime_oct11
Research » Originator Dorset Hurley
AT it Real-time climate data from the SINERRIGGEA GAMI weather station at Marsh Landing on Sapelo Island, Georgia, from
L 28-58p-2011 10 21-0ct 201

Field Planning » Abstract: Airtemperature, relative humidity, barometric pressure, precipitation, photosynihetically-availatle and total colar radiation, and wind

Speed and direction were measured using an automated Camphell Stientic Instruments climate station installed at Marsh
Bibliography » Landing on Sapela Island, Georoia. Okservations were lagged at 15 minute intervals throughout the study period. The sensars were

mounted on 3 10m aluminum ower, with wind sensors mounted at the top, light sensors at approximately Sm, and other sensors at
Brisfilies - 2-3m to minimize interference from the surrounding landscape. This climate station was jointly operated by the Sapelo Island

Wational Estuarine Research Reserve, the Georgia Coastal Eosystens LTER Project, and University of Georgia Marins Institute.
GIS Resouress »

KeyWords:  climate, meteorology, air temperature, barometric pressure, humidity, par, olar, wind, sapela, marsh landing
Maps & Imagery »
Study Type: — Monitoring

Dosimene ) Study Per 28-8ep-201 to 21-0ct 201
Sl Bounding Box:  West longitude: -81.29541°

North Iatitude: 31.41785*
Informatics > East longitude: -61.205417

South latitude: 31.41 785"
Personnel »

Site References: ML MET - Marsh Landing climte station, Meteorological station deployment
affilates >
Downloads: @ Data Table: marshlanding_realtime_oct11 (Main data table, 2196 records)
Private Site » Access: Public
Metadata: Text (ESA FLED
[ Data Formats: et le, Tab-delimited text repar, GCE Data Tookoxfile, Standard MATLAR fle, Custom

teit
MATLAR flle, Custorn Tex fie

Column

Column  Name Units Type Description (show)

SDIS_ID nane string
2 NWSLID none string
3 Date serial day (base 1/1/0000) - GMT  floating-point
4 Year
5 Month MM integer
B Day D infecer
7 Hour
8 Minute
o ITQ’”;;Q’W A Recent Weather Observations at Marsh Landing on Sapelo Island, Georgia
B Tme_ e Tmp_an T {irmemsaratue 0)
14 Min_Temp_Air
15 Flag_in_Temp_iir —a— Precipitation (mm)
10 Lo o T A Total PAR (uE#m®s)

30 1500

25 1280
20 1000
16 — 780
10 —E00

Air Temperature {°C), Wind Speed (m/s), Precipitation (mm})

o ™
I
™
i
=i

IkW

)
10/06/09 10/07.09 10/08/03 1040903 10/10/09 104109 104209
Date (EST)

Total PAR (UE/m’/s)
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Key Concepts

» Operations performed in context of a "dataset”

> Passing data columns to a tool transports metadata as well
- Dataset metadata used to guide transformation, plotting, analysis
Metadata used to auto-parameterize functions

» Workflow steps generate new, complete datasets

- Each step along a workflow results in a complete data set with metadata
Intermediate datasets can be saved or overwritten in workflows

» Processing history ("lineage”) tracked
- Each tool logs operations by date/time

Data revisions, deletions, flagging captured at user-specified detail
> Lineage reported in metadata

» Metadata are "live", and updated automatically
- Data column metadata and data revisions
> Calculations and unit conversions
Code definitions
> Metadata merged when multiple data sets are joined
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Implementation Scenarios

» End-to-End Processing (logger-to-scientist)

- Acquire raw data from logger, file system, network

- Assign metadata from template or forms to validate and flag data
- Review data and fine-tune flag assignments

- Generate distribution files & plots, archive/publish data

> Scientists can use toolbox on desktop to analyze, integrate data

» Data Processing and Q/C

- Acquire, validate and flag raw data (on demand or timed/triggered)

- Upload processed data files (e.g. csv) or values & flags to RDBMS
(e.g. DEIMS, ODM Database)

» Workflow Step

- Call toolbox from other software as part of workflow (tool-chaining)

> Use toolbox as middleware between other systems (e.g. Data
Turbine & ODM, Kepler, Taverna)
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Resources
» MATLAB

o Website: http://www.mathworks.com/products/matlab/
> Version R13 (2002) or higher required (full or student version)

» Software Distribution
- Website: https://gce-svn.marsci.uga.edu/trac/GCE_Toolbox

Documentation, Tutorial, FAQ

Distribution Downloads (stable, beta)

Bug reporting (tickets)
o SVN: https://gce-svn.marsci.uga.edu/svn/GCE_Toolbox/trunk
> Code is open source (GPLv3) and cross-platform

» User Support
> Peer-to-peer model
> Sporadic training opportunities (LTER)
- Email: gcetoolbox-I@listserv.uga.edu (http://www.listserv.uga.edu/)

CERF 2015 - Making Data Work




