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Background

◼ GCE project began in 2000 with GCE-I

◼ Follow on to Georgia Rivers LMER (1995-2000) 

◼ W. Sheldon involved with LMER data archiving, software dev.

➢ Brought in to write GCE-I IM

section, create IM program

◼ Inherited legacy data, 

website, IM practices

➢ Static HTML website 

(GCE still hosts at

http://lmer.marsci.uga.edu)

➢ Text-based metadata/data 

formats based on ARC LTER

http://lmer.marsci.uga.edu/


Background

◼ Initial GCE IM investment limited

➢ 0.75 FTE staffing (W. Sheldon alone)

➢ 1 WinNT server

➢ 1 Dell workstation

➢ Minimal software budget (tin cup)

◼ Lessons learned from LMER guided approach

➢ Automation critical to consistent data/metadata processing

➢ Need to prioritize usability of data products

➢ Need robust QA/QC practices (particularly sensor data)

➢ Stable identifiers very important (people, sites, data sets, …)

➢ Dynamic website highly desirable



GCE-I Milestones (2000-2006)

◼ No pre-existing tools for LTER IM (just articles, conference proceedings)

◼ Developed a very ambitious custom IM system from scratch
➢ “GCE Data Toolbox” software for automated data processing, Q/C, metadata, analysis

➢ Multiple centralized databases

▪ “Metabase” for personnel, 

geography, data set metadata

▪ “Biblio” for bibliographic

citations, reprint links

▪ “Taxonomic” for species

and habit occurrence

▪ “Submissions” for calendar,

voting, tide predictions, …

➢ Dynamic web applications

▪ Display info from cross-linked DBs

to generate most web pages

▪ EML support for data catalog, taxa

➢ Data Portal site for ancillary data



GCE-I Milestones (2000-2006)



GCE-II Milestones (2006-2012)
◼ Expanded and refined GCE-I cyber-infrastructure

➢ Added new servers (web/file, database, GIS/backup)

➢ Re-designed website to integrate public, private and portal websites

➢ Designed “Metabase2” to support multi-entity data sets, more EML schema

➢ Added advanced search/display functionality to data catalog, biblio, GCE Data Toolbox, etc

➢ Added file/document archive, research projects database

◼ Added major GIS program to support Hammocks Project

➢ Added 1 FTE for Assistant IM/GIS specialist (W. Sheldon still at 0.75)

➢ GPS hardware and software support

➢ ArcGIS license server, ArcSDE geodatabase server

➢ Custom Python GIS tools

◼ Developed XML/REST web services and AJAX support

➢ Dynamic XML/KML map layers, bibliography services, etc.

➢ eXist XML database with xquery apps (LTER projectDB)

◼ Major IM outreach

➢ GCE Data Toolbox, PyGIS released as open source (SVN/Trac Wiki)

➢ Collaborated on Metabase with CWT, SBC, MCR

➢ Toolbox training



GCE-II Milestones (2006-2012)



GCE-II Milestones (2006-2012)

◼ Geodatabase server and interactive Google Maps



GCE-III Milestones (2012-2018)

◼ IM System mature

➢ Reduced emphasis on CI development (IM centralization pushed by NSF)

➢ Focus shifted to data & research support, CI refinements and updates

➢ New Research Registration System developed

◼ Reduced GIS support as priorities shifted

➢ Published GIS data sets, deprecated Arc-SDE

➢ Maintained ArcGIS license server, software but reduced support

➢ GIS specialist role dropped, hired dedicated assistant IM (A. Sapp)

◼ Added Flux Tower infrastructure

➢ ~23 sensors: 88 vars at 5min, 16 vars at 10Hz (~1 million obs/day)

➢ PhenoCam: RGB & IR images every 30min

➢ Data hub at Sapelo ferry landing (waterproof PC, 900 MHz radio modem, cellular gateway)

➢ Automatic data relay to IM office, processing workflows

➢ Developed NRT data dashboards, other tools for high freq data



GCE-III Milestones (2012-2018)

◼ Harvest Dashboard for NRT data



GCE-III Milestones (2012-2018)

◼ Research Application Form



GCE-IV Milestones (2018-2021)

◼ Leveraging and enhancing databases and software from GCE-III

➢ Added web-based metadata submission and review system

➢ Adding new research support applications (see A. Sapp talk)

◼ Adding more instrument telemetry at Sapelo landing

➢ H-ADCP, RADAR Tide Gauge, LoRa/IoT sensors (GA Tech collab.)

◼ Restructuring of cyber-infrastructure underway

➢ Virtualized all GCE servers (Hyper-V) at end of GCE-III

➢ Added Synology File Server for high volume data (drone, wildlife cams, RS, …)

➢ Added virtual Linux LAMP server, began porting selected portions of GCE 

website to WordPress or static HTML

▪ GCE Education and Outreach

▪ Georgia Coastal Research Council

▪ GCE Data Toolbox (ported from Trac)



GCE-IV Milestones (2018-2021)

◼ Metadata Submission Forms



GCE-IV Milestones (2018-2021)

◼ Education and Outreach Website



GCE-IV Cyber Infrastructure

◼ Current IT Infrastructure

➢ Leverage institutional IT for everything “past the wall-plate”
▪ UGA campus: multi-gig network backbone infrastructure

▪ UGA Marine Institute/Sapelo: 300 Mbps internet (microwave)

▪ IP network management

▪ Security infrastructure (perimeter firewall, IPS, vulnerability scans)

▪ E-mail, Listserv, SSL, …

➢ Maintain “Core” GCE IT infrastructure in UGA Marine Sciences
▪ 3 high capacity Dell servers (Hyper-V hosts)

▪ 8-bay Synology NAS

▪ 3+ Dell workstations

▪ Laptops, printers, scanners, etc

➢ Maintain additional IT infrastructure at UGA Marine Inst/Sapelo
▪ 6 Dell desktops/workstations

▪ 4-bay NAS RAID (backups)

▪ Rugged field laptops, tablets

▪ Marsh Landing Data Hub (waterproof PC, waterproof UPS, modems)



GCE-IV Cyber Infrastructure

◼ Current GCE Servers
➢ Primary VM Host (Dell T430)

▪ 10-core Xeon E5-2660 v3 @ 2.60GHz, 32 GB RAM

▪ 16-bay SAS RAID-10 (8 used, 4.5 TB available)

▪ 7 gigabit NICs (5 teamed for VMs)

▪ Hosts 4 Win 2012R2 VMs (Web server, Database server, File server, SVN/eXist)

➢ Backup VM Host (Dell T420)

▪ 2x6-core Xeon E5-2420 @ 1.90GHz, 64 GB RAM

▪ 8-bay SATA RAID-5 (7.5 TB available)

▪ Runs server backup software (Barracuda/Yosemite)

▪ Hosts 1 Win2012R2 VM (Citizen Science development)

➢ Ancillary VM Host (Dell PowerEdge 2900)

▪ 4-core Xeon E5450 @ 3.00GHz,16 GB RAM

▪ 8-bay SAS RAID-5 (7 used, 1.5 TB available)

▪ Hosts 2 VMs (Ubuntu Server 18.04 LTS, Windows 2012R2 development server)

➢ Synology DS1819+

▪ 8-bay SATA RAID (SHR-2, 56 TB available) & external 8 TB USB backup drive

▪ Stores server backups, high volume research data (RS, drone, wildlife cams, aerial photography)



GCE-IV Cyber Infrastructure

◼ Current GCE IM Software

➢ Database
▪ Primary: MS SQL Server 2014

▪ Other: MySQL 5.7 (WordPress, Citizen Sci.), eXist 1.4 (XML)

▪ MS Access (SQL Server interface dev.)

➢ Web application frameworks
▪ Primary: IIS with ASP/ASP.NET

▪ Other: PHP 7.4 (WordPress), SQLXML (XML web services), Node.js (utility apps)

➢ Other software
▪ MATLAB R2018b (and other versions)

▪ VisualSVN server (SVN)

▪ Bitvise SSH server/client (SSH)

▪ Deltacopy server/client (Rsync)

▪ Campbell LoggerNet 2.5

▪ ArcGIS 10.x license server

▪ Dreamweaver, Visual Studio (ASP/.NET IDE)

▪ MS Office 2016, Adobe CC, etc.



Sapelo Data Telemetry


