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BackgroundBackgroundBackgroundBackground
• Developed for NSF’s Office of Polar Programs 

• Suite of tools for program officers to enhance
research and logistic planning, international g p g
collaboration and reporting.

• Now being adopted by US and some internationalNow being adopted by US and some international 
researchers.

• Not a data archive - ARMAP is an information portal.
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ARLSSARLSS
(A ti R h & L i ti S t S t )(Arctic Research & Logistics Support System)

• ARLSS is the primary source of project information for 
ARMAPARMAP.

• Database maintained by CPS since 1999.
• Information gathered from award database award jacket• Information gathered from award database, award jacket, 

and data provided by PI.
• High-level project information (PI, abstract, project-

related URLs, research lat/long, etc.).
• Mostly Arctic field projects funded by NSF, includes IPY 

and AONand AON.
• Future ~ info from all US federally-sponsored Arctic field 

projects ~ some requests internationally.j y
• Project data constantly added and updated.
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Development HighlightsDevelopment HighlightsDevelopment HighlightsDevelopment Highlights
• 2006 

- IMS Visualization tool for ARLSS and ancillary data
- No browser plug in
- Regional polar views g p

• 2007 
- Network link for Google Earth

Add d t t b d h i t f ith t t i tf df- Added text based search interface with generates reports in rtf, pdf 
and txt.  The same tool generates persistent XMLs 

• 2008 - Comparison of 3D Geobrowsers (GE/AGX)

• 2009 - Testing interoperability and new visualization tools with other 
regional initiatives (NSSI, AMIS, NASA GCMD, CADIS AON)

* ALL TOOLS REQUIRED WEEKLY UPDATES
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Challenge: Data AccessChallenge: Data AccessChallenge:  Data AccessChallenge:  Data Access
• Provide broad access to current information
• Address the needs of a varied audience

• NSF Program Officersg
• Science logistics experts
• Scientists
• Educators
• General publicGeneral public

• Streamline updates
• Ensure interoperability with other project trackingEnsure interoperability with other project tracking 

efforts
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Data Access: Solutions ImplementedData Access: Solutions ImplementedData Access:  Solutions ImplementedData Access:  Solutions Implemented

Agency
e.g. NSF

Researcher Logistics ARLSS

CH2M Hill
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ESRI ArcIMS and ArcSDE (2006)ESRI ArcIMS and ArcSDE (2006)ESRI ArcIMS and ArcSDE (2006)ESRI ArcIMS and ArcSDE (2006)

Agency
e.g. NSF

Researcher Logistics ARLSS IMS
ARLSS

XML Web 
service

CH2M Hill

www.armap.org SDE

ARMAP UTEP
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GE Network Link (2007)GE Network Link (2007)GE Network Link (2007)GE Network Link (2007)

Agency
e.g. NSF

ARMAP 
in Google 

Earth

Researcher Logistics ARLSS IMS

Earth
ARLSS

XML Web 
service

CH2M Hill

www.armap.org SDE

ARMAP UTEP
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MultiMulti--format Text Search (2007)format Text Search (2007)MultiMulti format Text Search (2007) format Text Search (2007) 

Agency
e.g. NSF

ARMAP 
in Google 

Earth

Researcher Logistics ARLSS IMS

Earth
ARLSS

XML Web 
service

CH2M Hill

www.armap.org SDE

Text 
Search

ARMAP UTEP

Users
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Put in a 
URLURL





Put in a 
URLURL



ArcServer and ArcGIS Explorer (2008)ArcServer and ArcGIS Explorer (2008)p ( )p ( )

Agency
e.g. NSF

ARMAP 
3D

Spatial 
b

ARMAP 
in Google 

Earth

Researcher Logistics ARLSS IMS

web 
servicesARLSS

XML Web 
service

Earth

CH2M Hill

www.armap.org

Server

SDE

OGC Web 
services 
(WMS,  

WFS, KML)

ARMAP UTEP Rest 
Services

WFS, KML)

Users
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User accessUser accessUser accessUser access

Agency
e.g. NSF

ARMAP 
3D

Spatial 
b

ARMAP 
in Google 

Earth

Researcher Logistics ARLSS IMS

web 
servicesARLSS

XML Web 
service

Earth

CH2M Hill

www.armap.org

Server

SDE

OGC Web 
services 
(WMS,  

WFS, KML)

ARMAP UTEP Rest 
Services

WFS, KML)

Users
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Suite of Interoperability ServicesSuite of Interoperability ServicesSuite of Interoperability ServicesSuite of Interoperability Services

Agency
e.g. NSF

ARMAP 
3D

Spatial 
b

ARMAP 
in Google 

Earth

Researcher Logistics ARLSS IMS

web 
servicesARLSS

XML Web 
service

Earth

CH2M Hill

www.armap.org

Server

SDE

OGC Web 
services 
(WMS,  

WFS, KML)

Other :
web clients

desktop uses

ARMAP UTEP Rest 
Services

WFS, KML)

Flex

Users
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Challenge:  Challenge:  Lack of good regional dataLack of good regional datagg g gg g

• Excellent data sources for base maps, imagery 
and infrastructure available for Lower 48 US and 
Europe but not for the Arctic

• If data exists, there could be timely delay when 
requesting data

• No metadata

M diff t j ti f i l d t t• Many different projections for regional datasets
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Solution:  Solution:  Lack of good regional dataLack of good regional datag gg g

• Acquire the best data available, house in SDE, 
created “grouped” layers for serving and re-host 
(i.e.  roads, airports, hydrology in ARMAP 2D IMS)

• Create regional Spatial Web services (WMS, 
WFS, KML, REST)

• Use standard regional projections for services
• Alaska AlbersAlaska Albers

• LAEA Alaska

• North Pole Lambert Azimuthal Equal Area• North Pole Lambert Azimuthal Equal Area 
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Challenge: Polar ProjectionsChallenge: Polar ProjectionsChallenge:  Polar ProjectionsChallenge:  Polar Projections
• Most global map services (OGC and Arc Online) are g p ( )

available in geographic map projections and other 
projections that don’t work well at the poles 

• Google Maps API does not support polar projections

• Reprojecting global data to polar projections decreases 
performance and often results in artifacts along the date 
line, a hole at the pole, etc., p ,

• Some services embed place names as fused layers which 
are turned upside down when reprojectedare turned upside down when reprojected.
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Solution: Polar ProjectionsSolution: Polar ProjectionsSolution:  Polar ProjectionsSolution:  Polar Projections

• Gained adoption for a series of Polar Lambert• Gained adoption for a series of Polar Lambert 
projections to the EPSG

P id t ft d d i id

LAEA: Alaska, Canada, 
Greenland, North Europe, Russia

• Provide to software vender and service providers 
such as the NSIDC (Atlas of the Cryosphere), GINA 
(AlaskaMapped) and ESRI (9 3 1)(AlaskaMapped), and ESRI (9.3.1)

• Use virtual globe to drape polar data (i.e. AGX to 
i t l l d t li k t b d t )import local data or link to web data)

• Lightweight  2D GIS APIs (Adobe FLEX) 
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Challenge: Evolving StandardsChallenge: Evolving StandardsChallenge:  Evolving StandardsChallenge:  Evolving Standards
• Support for OGC standards improves with each software 

lrelease
-ArcIMS 9.2 (image based services *.axl) import WMS  

and Publish WMS/WFS (vector only)and Publish WMS/WFS (vector only)
-ArcIMS 9.2 (ArcMap Services) import WMS - does not 

publish services
-ArcGIS Server 9.3 imports and serves OGC services 

(WMS, WFS, WCS, KML) and REST
• With WEB 2 0 new Geobrowsers offer more dynamic user• With WEB 2.0, new Geobrowsers offer more dynamic user 

experience than the old IMS technology
• Too many interfaces could confuse audiencey
• Services are resource intensive
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Solution: Evolving StandardsSolution: Evolving StandardsSolution:  Evolving StandardsSolution:  Evolving Standards
• Upgrade software to support new OGC specs

• Upgrade UI to enhance usability

S t li ht i ht b i t f (• Support lightweight web user interfaces  (move 
from 2D IMS to 2D Flex browsers)

• Use 3D Geobrowsers that support interoperable 
services

• Distribute services to improve load balancing
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Challenge: Distributed DataChallenge: Distributed DataChallenge:  Distributed DataChallenge:  Distributed Data
• Services are resource intensive; embedding and 

j ti t d d li tireprojecting too many can drag down application 
performance.
• ARMAP 2D IMS – 6 regional map services with 126ARMAP 2D IMS 6 regional map services with 126 

layers each (total = 756 layers)
• Many global services are oversubscribed and/or not 

h d d f icached and performance is poor.
• Caching and Re-hosting data is resource intensive & a 

grey area in terms of licensing and providing proper creditgrey area in terms of licensing and providing proper credit.
• NASA Blue Marble, NSIDC Atlas of the Cryosphere, 

CADIS AON, ESRI data and maps)
• Metadata for services is scarce
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Solution: Distributed DataSolution: Distributed DataSolution:  Distributed DataSolution:  Distributed Data
• Limit the number of services that are included in each 

li ti d h l th th t li bl dapplication and choose only those that are reliable and 
cached (we’ve had the best success with ArcOnline 
base maps and Alaska services from UAF’s GINA.)p )

• Avoid caching and Re-hosting data as services (store in 
local SDE database.  Ex.  NASA Blue Marble Next Gen)

• Create FGDC ISO compliant metadata for all layers in 
ARMAP;  publish services for unique data sets only

• Publish metadata Web Accessible Folder (WAF) for 
data unique to ARMAP
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Solution: Distributed DataSolution: Distributed DataSolution:  Distributed DataSolution:  Distributed Data

• Publish 
ARMAP layers 
in services 
directorydirectory



ARMAP ServicesARMAP Services
– 2D Maps

I t t M S (IMS)

ARMAP ServicesARMAP Services

– Internet Map Server (IMS)
– Adobe Flex Viewer

3D Globes– 3D Globes
– Google Earth KML network link (GE)
– ArcGIS Explorer (AGX)p ( )

– Text Searches
– Plain Text (including free text search)

– Map Gallery 
– Series of predefined maps

– OGC services (WMS, WFS, and KML)
– REST services



Comparison of ARMAP Applications
ArcIMS

(html viewer) ArcGIS Explorer Google Earth 5
Adobe

Flex API Comments

3D Geobrowser No Yes Yes No Both AGX and GE require download

Open Source No Yes No Yes

WMS / WFS client 
(Open Geospatial 
Consortium standards)

Yes Yes Yes* Yes GE requires specialized programming to use OGC 
servicesConsortium standards)

Supplies default imagery No Yes Yes No Base imagery largely provided by developer with Arc 
products.  GE has superior default base imagery.

Supplies default 
framework data such as 
roads placenames No Yes Yes No Custom terrain easily integrated into Arc products.roads, placenames, 
terrain

Widespread appeal Yes Unknown Yes Yes GE most widely used 3D Geobrowser

Performance Varies Varies Excellent Excellent
Performance for Arc products varies due to imagery 
used, WMS, database performance, server capacities, , , p , p ,
internet hosting, etc.

Can make complex 
searches, GIS 
Functionality

Yes Yes No Yes

KML support No Yes Yes No

Operating System Windows/
Mac Windows Windows/

Mac*

Windows/
Mac/
Linux

*GE Plug-in works in both Microsoft Windows (2000, XP, 
and Vista) and Apple Mac OS X 10.4 and higher (Intel 
and PowerPC) 

IE6+/
IE6+/

Firefox2+/ *Plug-in works in browsers on both Windows (Chrome 
1 0+ Internet Explorer 6+ Firefox 2 0+ Flock 1 0+) andWeb Browser Firefox 

1+/Safari
None Plug-in* Chrome1+/

Safari/
Opera

1.0+, Internet Explorer 6+, Firefox 2.0+, Flock 1.0+) and 
Mac (Safari 3.1+, Firefox 3.0+)



ConclusionConclusion
• ARMAP was developed under contract to NSF-OPP 

ConclusionConclusion

to improve capacities for science, logistics and 
coordination in US arctic research.
ARMAP it f li ti t k f ll d t f• ARMAP suite of applications take full advantage of 
developer expertise, user friendly tools, software 
packages, interoperable tools and services.packages, interoperable tools and services.

• Future developments in the ASDI initiative will 
expand the data and information available to users, p
increase speed and stability, and develop 
collaborations between Arctic stakeholders
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Thanks for watchingThanks for watching…..

an ?s…..any ?s
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