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Background

NPS’ SE Coastal Network (SECN) identified a gap
» Unified database needed to facilitate research and discovery

GCRC funded to coordinate and develop

Phase 1. completed 2009

» Workshop 2008 to gather input, info on regional activities
» Report

» Developed database of long-term monitoring program metadata

» Developed interactive web applications, services for querying database
Phase 2: completed 2012

» Expanded scope - More programs & SALLC region




Project Scope and Goals

m Targeted information

» Programs monitoring water quality (and related measurements)
» Sponsoring organization information
= Description (mission, goals, policies)
= Points of contact (web site, names, email)
» Time period
» Monitoring locations/stations
» Geographic location (state, county, HUC, latitude/longitude)
= Parameters measured
= Time period
= Web links for information and data downloads

m  Geographic Scope
> Phase 1: coastal zone of NC, SC, GA, East FL
> Phase 2: South Atlantic Landscape Conservation Cooperative (SALCC)
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Geographic Coverage Phase 1
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Geographic Coverage Phase 2

- \
S L -
o : B GANGANR ;
> o o

SECN

e NOAANWS
e NERRS

e MAREX

e GCRD

e GCE-LTER
e CAMASE

o CAMANE

o USGS




Database Design Process

m Designed relational database to store content
» Used SQL Server 2000/2005
» Support for relevant metadata content standards (EDSC)
» Support for adding new metadata fields, varying completeness
» Support for varying granularity in searches (thematic & geospatial)

= Developed “middleware” for connecting to database

» Standard queries (views) to abstract structure, simplify querying
» Stored procedures for updates and programmatic queries
» XML middleware for Google Maps, web services (SQLXML)

m Developed user interfaces for update/query
» MS Access forms for GCRC staff
> Web portal for public access (lIS/Active Server Pages)
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Data Model

Hierarchical design with strong
referential integrity

» Organizations

» Monitoring Programs

» Monitoring Stations

» Measured Parameters

Flexible content model for
Organization/Program metadata
» Fixed fields for critical content (name,
acronym, web URL, ...)

» Controlled vocabularies of optional
fields for descriptive metadata

» Supports wide range of detail based
on reporting practices

Organizations
Column Name | Condensed Type | Aow Nulls | Description
2 OrglD [ Organization i (key)
Orghame varchar(250) Organization name

Acronym varchar(20)
Description  varchar(4000)
WebsiteUrl  varchar(250)
Logolr varchar(250)
DateStart datetime
Datend datetime
DateUpdated datetime

I R

<<<<<<

Organizatino Acronynyabbreviatio
Organization desaription

URL of the organization web ste
URL of the organzation 1ogo image
Starting date of the organization
Ending date of the crganzation
Date of most recent record update

Primary table of

MonitoringPrograms

linked to sponsoring

| Colurm Name | Condensed Type | Afiow Nuls |

© Q[Programid  nt

Zico ™ oo nt
ProgramName  varchar(250)
Acronym varchar(20)
Description varchar(4000)
WebsiteUrl  varchar(250)
DateStart datetime
Datefnd datetime
DateUpdated  datetime

LX<

Program i (artficial key)
Project K (foreign key)
Program name

Program acronymyabbreviatior
Program description

Web site URL

Date program started

Date program ended

Date record last updated

D
Gi tables for ing
OrgDescriptors
Cosmn Name | Condensed Type | Atow Nuls |
=3 ¢|0rgid nt Organization i (key)
0 §) Descriptor field name
__|Descriptorvalue  varchar(7500) Descriptor field value (text contents)
OrgDescriptorList
Column Name | Condensed Type | Atiow Nuls | Description
———8 ¥ |Desoptortlame varchar(50) Descriptor name (key)
__|Webforminfo  varchar(1000) Information to displsy on web forms.
| FeldType varchar(50) Type of web form fiekd o
| Fextsze nt Wieb form width for fiekd
| DisplayOnWeb  bit Flag fiedd to enabie/disable web displar
| websart tioyint Order for field dispiay on the web
___|IsSearchable bit Flag indkcating field s searchable
OrgDescriptorVocab
Colsm Name | Condensed Type | Atow Nuls |
=00 "F| Descrptortiame _ varchar(50) Descriptor fiekd name
¥ | Descriptorvakee  varchar(500) Descriptor field value (text contents)
i
Controlled vocabulary of field types for generation of
metadata entry web form fields
B WebFormFieldTypes
| Cokurmm Name | Condensed Type | Allow Nulls | 4
_&I_b _g{ FieldType  varchar(50) Web form field type (key
G i tables for ing itoring prog
Com Nome ]EcndemedTvneTAlole Description
00 §|Programid o Program 4
<0 _¥|Oesaiptorame  varchar(50) Descriptor field name
___| Desariptorvaive varchar(7900) Descriptor fiedd value

MonitoringDescriptorList
Column Name | Condensed Type | Aow Nuls |
DescriptorName  varchar(50) Descriptor field name (key)
Weblorinfo  varchar(1000) Information to dispiay on web forms
FiekiType varchar(50) Wied form field type
Web form field sze
Flag for web display (0 = o, 1 = yes)
Order to dsplay o web forms
Flag indicating field & searchable

oo

lonitoringDescriptorVocab
Coturmn Name | Condensed Type | Alow Nuts |
DescriptorName  varchar(S0) Descriptor name
DescriptorValue  varchar(500) Alowed vabe from controlied vocabulan




Data Model

m Monitoring station metadata
Site name, description

Lat/Lon

State/County/location

8-digit HUC

Probabilistic or long-term site
Dates of operation

Data download/request URL

YV VYV V YV VY

m Measurement parameters
» Linked to stations or programs
» Linked to USGS NWIS STORET codes

» Parameter groups for multiple levels of
detail (nutrients > nitrogen >
ammonium)

Cokrm Name | Condensed Type | Alow Nuls | Description
————0C | Programid 3 Montoring program ID

| Typecose varchar(20) Montoring program type code oo

¥|racametero Measured parameter 1D oo
| Poramtocaiame varchar(150) V' Local mame or akas for parameter
__|Datestart datetime V' Date monkoring for the parameter began

DateEnd datetime V' Datemonkonng for the parameter ended

—|oatepasted  datetime Date information was kst updated
| Probabastic be vV Flag ndicatig probabiistic sampln desi

Table of monitoring stations (sites) linked to respective monitoring programs

Lookup tables for states and counties

MonitoringStations | |
Colurm Name | Condensed Type | Alow Nuls Description
€ F[swatond  nt Staton @ (artiicel key) StateCodes
O pogami it Monitoring programid (foreign key) | Colum Name | Condensed Type | Atow Nuts Description
—sreCode ) v s ey bt Sponecring progret ¥ [SateCode char(2) State aphanumenc code
“snename  varchar(200) Station name | StateAsbrevistion char(2) State name abbrevistion
T oescrotion  varchar(2000) V. Station long descrption | Statename varchar(50) State narme (full text)
—|state char(2) v State the statin b5 bcated n
| County varchar(s0) V' County the station & located in
=21 Location varchar(250) v Location description m"m
—_|Lathude real Geographic thude Colum Name | Condensed Type | Alow N | Description
sllongtude jread Geograghic bngtude T§|SuteCode  char(2) State ahanmumerc cooe
| char(8) v Hydrologic Unit Code o0 §|CountyCode  char(3) County aphanumenc code
__|DoteStat  datetime V' Date the station was establshed | CountyName  varchar(S0) Country name
__|Datetnd datetime v Date the station was decommissioned e
DateUpdated  datetime v Date the station record was updated
| wevsteunt  varchar(250) V' Unfor ste descrption web page
—_|patawnt varchar(250) V' Urifor accessing station data

Junction table linking monitoring stations to monitoring program types and measured parameters

"mm: d"”;f?um: hnmu L b Controlled vocabulary of monitoring program types
~co _§|Statonid o Station 4
9] rypeCode varchar(20) Monkorng program type (from controled vocabubn, o) MonitoringTypes
“Q|porameterid parameter L C | Condersed Type | Atow N | Description
"~ |Poramtocamame varchar(1so) V' Pacameter name used by the monkorng program _8[TypeCode  varchar(20) MonRorng type code (ey) | <=
= | ostestart dotetine V' Doteof fvst cbservation {Typetiame  varchar(s0) Monorng type name
| ootetnd datetsme Dute of tast observation ~|Descrption  varchan(500) vV MonRorng type descrigtion
—|oatevpoated  datetime Date record was last updated
|Provabastc e Probablistic montorng desgn fbg

Table of suite of EPA STORET codes with groups,
categories and names parsed from parameter descriptions to support varying search granularity)
Parameters
Colum Name | Condensed Type | Atow Nuts | Description
~@="§[ParameteriD ot Artiical key <.
StoretCode char(s) V' USEPAStoret Code o

ParameterGroup  varchar(50)
ParameterCategory  varchar(100)
Porameteriame  varchar(250)

Parameter group

General catecgry of parameter

Name of parameter

F parameter, with medism, unts, methoc
parameter measured, f appicable
Unts of measure, ¢ appicable

¥ sppicable

Optional st of search tags for the parameter

1D of person st updating the record

ParameterUnits varchan(250)

SearchTags vaechar(500)
Updater varchar(50)

I O L )

Lookup list of official US EPA STORET codes

Codes
o Name | Condensed Type | Alow Nuls | Descrigtion
har(5) U.S. €PA Storet Code
Parameter grouping
Pacameter descriptior

varchar(200)

Controlled vocabulary of parameter groups with web display management fields

Parameter_Groups
Column Name

| Condensed Type | Atow huss | Description

€= ParameterGroup

v

NPS_Database

| StoretparameterGroop be

WebDsglay Name:

varchar(S0)
varchar(200) v
be

Group name (key)

Name for web display

Flag for Inclusion i NPS database

Flag indicating group drawn from Store:




Populating the Database

List of candidate organizations/programs from NPS, workshop
input and local knowledge

GCRC staff entered organization and program info from web

Monitoring locations, dates, parameters entered multiple ways

» Mined from program databases if online, query-able
» Federal: USGS NWIS, NOAA NWS (NCDCQC), ...
= National Programs: NERR CDMO, LTER, ...

» Requested in spreadsheet form if not online
» NPS, state agencies, municipalities, ...

Program reps asked to verify entries




Organizations to date

FL DEP: Coastal and Aquatic Managed Areas (CAMA) Northeast

FL DEP: Coastal and Aquatic Managed Areas (CAMA): Southeast

FL DEP: Coastal and Aquatic Managed Areas (CAMA): Southern portion of FL

Florida Department of Environmental Protection: Northeast District

Florida International University: Southeast Environmental Research Center (SERC)

Florida Water Management Districts: South Florida Water Management District (SFWMD)

Florida Water Management Districts: St. Johns River Water Management District (SIRWMD)

Florida: City of Jacksonville

Georgia Coastal Ecosystems Long Term Ecological Research (GCE LTER)

Georgia Department of Natural Resources: Georgia Coastal Resources Division

National Atmospheric Deposition Program

National Park Service: Southeast Coast Network (SECN)

NOAA Centers for Coastal Ocean Science, Coastal Environmental Health & Biomolecular
Research

NOAA National Estuarine Research Reserve System (NERRS)

NOAA National Weather Service

NC Department of Environment and Natural Resources: Division of Environmental Health

North Carolina Department of Environment and Natural Resources: Division of Water Quality

- South Carolina Department of Health and Environmental Control

South Carolina Department of Natural Resources: Marine Division

Southeast Coastal Ocean Observing Regional Association (SECOORA)




Today' s Portal

0.6 /‘ Water Quality Monitoring ... 71-\-}- L
@ www.gcrc.uga.edu/wgmeta/ (Sl ‘B'Google QV' ﬁ =S i =

¥ Google Calendar ) ClimateWatch Ma... ]| UGAMail | Email a... [V] Inbox (61) { | The Universityof ... @ Laporte | ECOGIG ([} University of Geo...

“W\ SE Coastal Water Quality

Monitoring Metadata Portal SheSeaich  Onpnimstiond  Programs

SE Coastal Water Quality Monitoring Metadata Project Web Portal

This website provides access to the Coastal Water Quality Monitoring Metadata Database for the Southeast region, encompassing the Department of
the Interior's South Atlantic Landscape Conservation Cooperative (SALCC) from Virginia to Florida (view maps). The database was designed with
National Park Service funding to store detailed information on water quality menitoring programs operated by federal, state and municipal agencies, as
well as by research institutions, including monitoring station locations, measured parameters, program contacts, and links to program web pages and
data downloads.

Database Content

Information from 43 menitering programs operated in the South Atlantic region is currently registered in the database, including metadata on over
44,000 stations at which 1093 distinct parameters are measured. Additional programs and stations can also be registered by interested parties in the
future. This database provides an ongoing inventory of moenitoring activities for the southeast region and will help to facilitate identification of data
gaps or under- or over-sampled areas. On a broader scale, the project’s water quality metadata database and web portal have timely relevance to the
broad community of coastal managers, researchers, planners and constituents as they make significant progress in leveraging and focusing regional
associations and partnerships.

|
Overview

Portal Resources
NOAA NWS
This web site provides interactive access to information on Research Programs and Sponsoring Organizations operating water quality or related * NERRS
monitoring programs in the SALCC. Monitoring stations can be browed by program, or searched based on station name, dates of operation, watershed, o MAREX
geographic location or parameters measured. Search results can be browsed on the web, or downloaded in spreadsheet, Google Earth or XML formats
for offline use. Station detail pages include location maps, links to data (when available), and information on time period and measurements. The ¢ GCRO
database can also be queried using RESTful web services to provide programmatic access. s  GCELTER
* CAMASE
Registering New Programs s CAMANE
Representatives of monitoring programs operating within the SALCC region are welcome to contribute metadata about their programs and stations to 5 109

help build this resource. New users can register for database access, then enter information about new monitoring programs and sponsoring
organizations online, and download a spreadsheet template for registering monitoring station information. Please contact the database administrator
for additional information on this process.

SUPPORTED BY THE US NATIONAL PARK SERVICE
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XML (Web Service Output)

3 findSites.>anl [C:XTempXMindSites.>ml] - <oXygen/> XML Editor

: File Edit Find Project

Perspective

Options  Tools Document ‘Window Help
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o findSites.xml* % 4

1 <%mlversion="1.0"encoding="UTF-8" '?z|

2 v =Sites>

3w  <Sijte siteld="60" programld="8" organizationld="3"»

4 =Name=Hydrographic mooring in the Sapelo River near Eulonia=iName:=

5 =Program=GCE LTER Continuous Salinity, Temperature and Water Level Monitoring</Program=

6 =0rganization=Georgia Coastal Ecosystems Long Term Ecological Research (GCE LTER)=/Organization=
7 =0rganizationAcronym=GCE-LTER=fOrganizationAcronym:=

8 =State=Georgia=/State=

E =County=McIntosh=</County=

10 =Latitude=31.53748<=/Latitude>
11 =Longitude=-81.42398</Longitude=
12 =HUC=03060204</HUC>=
13 =DateStart=2001-09-13T00:00:00=/DateStart=
14 =DateUpdated=2008-03-26T21:39:02=/DateUpdated=
15 =WehsiteURL><I[CDATA[http:fgce-Iter.marsci.uga.edu/publicfiresearchimonisounds_creeks.him]]= <MWebsiteURL>
16 =DataURL=<!|[CDATA[http:fgce-lter.marsci.uga.edu/portaligee_hydro htm]]=</DataURL=

17 =iSite=

18 = <Gite siteld="61" programld="8" organization|d="3">

19 =Name=Hydrographic mooring in the Sapelo River near Four Mile Island</Name=
20 =Program=GCE LTER Continuous Salinity, Temperature and Water Level Monitoring=/Program=
21 =Qrganization=Georgia Coastal Ecosystems Long Term Ecological Research (GCE LTER)</Organization=
22 =0rganizationAcronym=GCE-LTER=fOrganizationAcronym:=
23 =State=Georgia=/State=
24 =County=McIntosh=</County=
25 =Latitude=31.54502<=/Latitude>
26 =Longitude=-81.32000</Longitude=
27 =HUC=03060204</HUC=
28 =DateStart=2001-10-26T00:00:00=/DateStart=
29 =DateUpdated>=2009-03-26T21:44:02</DateUpdated=

30 <WebsiteURL=<I|[CDATA[http:figce-lter. marsci.uga.edufpubliciresearch/monisounds_creeks.htm]]=<MehsiteURL>
31 =DataURL=<I[CDATA[http figce-lter.marsci.uga.edu/portaligee_hydro.htm]]=</DataURL=
32 =ISite>
33w  <Site siteld="62" program|d="5" nizationld="3"»
34 =Name=Hydrographic mooring in Sapelo Sound=/Name=
35 =Program=GCE LTER Continuous Salinity, Temperature and Water Level Monitoring=/Program:=
36 =0rganization=Georgia Coastal Ecosystems Long Term Ecological Research (GCE LTER)=/Organization=
37 =0rganizationAcronym=GCE-LTER=/OrganizationAcranym:=

38 =State=Georgia=/State=

39 =County=McIntosh=</County=

< | >
Grid Author

|/

sanua "@| o) G|

C:\TempifindSites.xml

I B Learn completed

|U+000a 1:40 [ Modified




Updates

» Portal has web forms for metadata entry
» USGS and NCDC metadata were updated in 2012

m Searches
» Organization, watershed, program metadata search/retrieval
» Geographic placename search (state, county, location)
» Additional parameter search options (USGS NWIS code, ...)

m  Regional coordination

> DOI’ s Climate Science Center: SE Global Change Monitoring Program
» NPS OpenParks GRID
» GSAA? ©




Conclusions

Extensive effort is required to acquire comparable information
about water quality monitoring programs

Providing unified access to monitoring metadata on a web portal,
with links to program contacts and data downloads, is a valuable
service for researchers, resource managers

No active FTEs supporting the system; operating it with in-kind
support from the GCRC and UGA- ready to be handed off to
another entity if that serves GSAA’ s goals.

Thank you.







