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A Challenge ...

... is knowing who is doing what where.

What networks and assets already exist?
Where are the gaps?

Is there overlap?

How can we better plan, coordinate, and achieve
scientific objectives?


Presenter
Presentation Notes
Today we would like to present on the Arctic Research Mapping Application, or ARMAP, and the Arctic Observing Viewer, AOV.  
These two web apps are funded by the National Science Foundation, with software development done by cyberinfrastructure students at the University of Texas at El Paso under professor Craig Tweedie.  
The apps can be helpful for Arctic science planning.



Project - Data Life Cycle

Project Planning

Each project location is a

logistical base of operation.

Observations & Networks

©
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Each observing site is an
instrument, platform, or repeat
measurement.

Dataset Usage &
Understanding

Each observing site can have
many datasets.


Presenter
Presentation Notes
A challenge for Arctic science in general is knowing who is doing what where.
Particularly for observing networks, how can we assess status, fill gaps, gauge progress, and optimize to better achieve objectives?


Meet User Needs

Project Planning

Who is doing what, when

and where?

How do we plan for
logistics?

Where are medical
facilities, field research
stations, ship tracks,
airports, etc.?

How do we best achieve
the science?

Observations & Networks
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Where are existing data
collection sites?

Where are more sites
needed?

Who operates and
manages existing sites?

Which sites can | use?

Dataset Usage &
Understanding

Is this dataset suitable
for my research?

Does it cover my area for
the right time period?

How was it created?
What are the errors?

Who do | contact with
questions?


Presenter
Presentation Notes
To help address these questions, we share a collective vision – or conceptual model –that spans a Project – Data Life Cycle,
From project planning on the left through essentially an inventory of monitoring assets, to data discovery, access, and reuse on the right.
And that spanning this spectrum best meets the needs of research scientists, science planners, program managers, logistics planners, etc.

The idea here is a hierarchical approach to scientific information for multiple purposes and multiple end users, to reach their needs and linking across each of these components in the spectrum.



Scope

Project Planning

The big picture of
Arctic science

2700+ research
projects

For science planning,
logistics, and more

Observations & Networks
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A high-resolution
view of observing

13,000+ observing
sites

For network planning,
data discovery, and
more

Dataset Usage &
Understanding

By geographic area,
discipline, or initiative

A million+ scientific
datasets

For data discovery,
access, reuse, and
synthesis


Presenter
Presentation Notes
There are different audiences, or users, with different questions such as these ...


Web Services

Arctic Research Mapping Application
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Web Services

For use in your own applications or databases, you may connect to AOV's suite of web
services, which are data streams direct from AOV's servers. They can be opened in a variety
of data management systems, GIS applications, and other software packages. They allow
users and organizations quick access to comprehensive, remotely updated information.

Connect to web services for live, updated data & Field Research Projects
information. REST

For use in your own applications or databases, you may connect to ARMAP’s suite of One of ARMAP's most requested
features is the ADIwg REST service

i i . i b servi onsi portant contributi Interagency US AON initiative as wel e
web services — data streams direct from ARMAP’s servers. They can be openedina These web services are considered an important contribution to the interagency US AON initiative as well as the
X - ational Sustaining serving Networks (SAO gram, p0a omoti i
variety of data management systems, GIS applications, and other software international Sustaining Arctic Observing Networks (SAON) program, with the goal of promoting data interoperability

for Field Research Project and information exchange througl s s including Geoservices REST, OGC WMS/WFS, and as ISO 19115

packages. They allow users and organizations quick access to comprehensive,
remotely updated data, including information on field-based research, a base map,
other Arctic map layers, and more. The web services are available ina variety of
open, community-adopted formats and standards to promote cross-platform data
sharingand re-use.

Goto: ARMAP REST PAGE

Field Research Project Locations | Location Placenames
Arctic Base Map | Arctic Countries | Arctic World Cities | Map Projections

Locations, which allows you to metadata components.
access metadata records and
customize parameters for a

permanent URL.
Data Collection Sites

rvice contains information on data collection sites associated with long-term
observing activities in the circumarctic. The information ely compiled to
enhance strategic planning and assessment for multiple observing networks. Data
wrangling efforts have focused on sampling site information for projects funded by the
Field Research Project Locations US National Science Foundation's Arctic Observing Network (AON). Additional long-

term observing activities funded or coordinated by other US entities and international

This web service contains the locations and high-level project information for field-based Arctic
research projects funded by the National Science Foundation (NSF) since 1999. It also includes
projects from other agencies (such as NOAA and NASA) that receive logistical support from NSF.
Database fields include investigator name, project title, discipline, year, funding agency, a

networks are now included.  Site records provide information on initiative, project

name, funding agencies, discipline, contact information (name, email, phone, role),
award number, program code, place, site name, site IDs, type of collection activity, location accuracy, start date, end
date, scientific keywor 1o archived information and project web links. For more information, see the
description, and more. The information is pulled from the Arctic Research Logistics Support
Services (ARLSS) database, which is maintained by CH2M HILL Polar Services (CPS). Project
records conform to an interagency project-tracking metadata standard developed in

About and Interoper:

+ ArcGIS Deskt
collaboration with the Alaska Data Integration Work Group (ADIwg). Comparable project-level < eskiop

web services might be available direct from other agencies or organizations shown in the

ARMAP Viewer. + ArcGIS Online

+ WMS
ARCGIS DESKTOP ~ ARCGIS ONLINE WMS WFS ADIWG REST  TXT

+ WFS

If you use ArcGIS Desktop, download this layer file: public_Arctic_Field_Research_Projects.lyr. When added to ArcMap, it

2 om 2 ce mized fo ArcMap docume mapproiectio o North Po o

Field Research Project Locations, Observing Sites, Location
Placenames, Arctic Base Map, Arctic Countries, Arctic World Cities

SO 19115-1, ISO 19115-2, FGDC, TXT, WMS, WFS, KMZ, ArcGIS



Guide to Interoperability

Interoperability

A
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collaborative mapping of data collection sites
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digging into the XML as provided in the next section.

Guide to Interoperability .
Implementation Examples

Many Arctic science organizations realize that it's important to share}
data center or monitoring network can increase its visibility by havi
catalog of some sort, making it possible for end users to browse for i he metadata web services inherent to AOV and ARMAP are illustrated with ISO XML links in the table below. The
that makes data more discoverable and accessible.

template XML's are embedded with explanatory text, whereas the use case XML's are from live services for an NSF-
The problem is that there is a growing multitude of data catalogs, wi
Arctic data landscape is fragmented, frustrating the end user that w:
data. In this context, organizations or initiatives can more successful

funded AON project. Together they can assist with generating a workflow.

by releasing metadata in such a way that it is broadly compatible fo
portals. In so doing, the information is highly visible for more users, Pro]el:t-Level Metadata: template XML

. . e emplate
Once an organization makes a decision to release metadata, the next hurdle is deciding List of Collection Sites: template

implementation that maximizes compatibility with other information systems. Ideallyl Site-Level Metadata: template
metadata through web services - live data feeds between databases and applications -

date and comprehensive. In this light, this brief guide is an attempt to facilitate the it Dataset-Level Metadata: -

specifically for sets of metadata that span from projects to collection sites to datasets an

for existing o potential Partners collaborating with AOV, and may be helpful as an ex

plementation.
fmplementaton Additional templates will be made available when possible. The templates and use cases above were last updated on

May 3rd, 2017.

Why Create Web Services? Which Fields to Use?

The ultimate goal is that information for multiple observing networks is discoverable,
Due credit should be given to data sources. And the information should be made aced . . R . e o R
Metadata records for projects, data collection sites, and scientific datasets have the potential for each to include a

in a variety of ways for their own purpo:
multitude of descriptive fields, or tags. It can be helpful to identify a minimum set of core fields while designing or
In essence, what is needed is a dynamic network of distributed nodes for information
hment of web serv data feeds that conform to community-based met. maintaining databases and services. Indeed, most important for interoperability in general is the ability to "crosswalk"
f ts. Without interoj ble web services, information becomes out-of . . - SRPTrS P . .
ormats: Tifhout inferoperable web services, Information becomes o fields with compatible definitions. Existing and potential Partners are advised to peruse:
substantial harmonizing and reprocessing. The Arctic data community is making prog}

through ADIwg, the IARPC ADCT, the IASC/SAON ADC, and other efforts or initiati]

* our contributors' template spreadshee

* the AOV Database Data Dictionary

Annotated template ISO XML's, use case ISO XML's, contributors'
template spreadsheet, data dictionaries, picklists ...



Alaska Data Integration Working Group (ADIwg)

NEWS ~ PROJECTS ~ GITHUB  N\FEED

Working on methods to efficiently integrate and
share data across US federal and state entities in

Alaska. i Projects

‘The following is a listing of projects that ADIwg has spons

Project Metadata
Y P 1 t t d t t n d rd I S O F G D C Alaska Data In 2010, ADIwg adopted a set of common fields for use in
rOJ e C I I I e a a a S a a / Integration exchanging discovery level information about the who, what, when
Working Group and where of projects in Alaska. In order to expedite the exchange of

information, these fields were mapped to an Extensible Markup

Language (XML) schema released in 201 1. Some agencies provide

project information as static XML documents and others have
_— implemented RESTful endpoints to facilitate access to updated
@Githu

* Data metadata standard (ISO) N —

partners, ADIwg chose to base future versions on the ISO
19115/19110 family of metadata standards.

Project Metadata Standard (1S0)
- The current version of ADIwg Project metadata has been mapped to
> l I l C e I I la S - O r OC U I I le ntat I O n a n IS0 19115/19110. Due to the complexity of the 1SO standards,
1 H alternative eta
validation sl o shasing metedta amonget Al e

sharing with external partners.

More info: Page under development.
® GitHub: ADIwg IS0 Metadata Profile Github Rep

Project Metadata Standard (FGDC) *

* mdTranslator — for translation and conversion

The origina
fields to th

information.

More info: Page under development.

* mdEditor -- web app for authoring

Data Metadata Standard

The ADIwg Data metadata standard has been mapped to 1SO
= B 19115/19110. Data metadata is also supported by an ompatible
° m TOO S — user frien Interface JSON sandard. The JSON serves a5 a
sharing metadata amongst ADIwg me
application allows conversion to other formats for sharing with
external partners.

More info: Page under development.
GitHub: ADIwg ISO Metadata Profile Github Repository

and more, on GitHub.

mdJSON Schemas

Input N . Output
(ADlwg JSON}» Validate » Read ‘ Translate » Write - (e.g. ISO

XML)

adiwg.org



Interoperability

Goal: to easily find, assess, access, reuse, and integrate data
and metadata

Challenges: for project-level and site-level metadata, a
fragmented data landscape & incompatible conceptual
models, metadata structures, and vocabularies



Solutions?

* Share schemas, templates, data dictionaries, code lists,
use cases, crosswalks, transforms, web services, ...

* Groups starting out: proceed with eyes wide open to
avoid later effort

 Enable federated search

* Avoid silos: Arctic, Antarctic, disciplinary, organizational,
etc.

« Communicate and coordinate: ADC, IARPC, SCADM,
SOOS, RDA, etc.



Specific Suggestions

» Standardize vocabularies for observation/measurement
type (controlled vocabulary for essential variables)

» Include full project-level and site-level metadata inside
dataset-level metadata records



Thank you

William Manley, Allison Gaylord, Craig Tweedie, Naomi Whitty
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