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Background

eveloped for NSF’s Office of Polar Programs

uite of tools for program officers to enhance
esearch and logistic planning, international
ollaboration and reporting.

ow being adopted by US and some international
esearchers.

ot a data archive - ARMAP is an information portal.
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RLSS is the primary source of project information for
RMAP.

atabase maintained by CPS since 1999.

Information gathered from award database, award jacket,
nd data provided by PI.

Igh-level project information (PI, abstract, project-
elated URLs, research lat/long, etc.).

ostly Arctic field projects funded by NSF, includes IPY
nd AON.

uture ~ info from all US federally-sponsored Arctic field
rojects ~ some requests internationally.

Project data constantly added and updated.

th 2009 Fairbanks, AK August 4, 2009 wp'arg




Development Highlights

006

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

007

Network link for Google Earth

Added text based search interface with generates reports in rtf, pdf
and txt. The same tool generates persistent XMLs

008 - Comparison of 3D Geobrowsers (GE/AGX)

009 - Testing interoperability and new visualization tools with other
gional initiatives (NSSI, AMIS, NASA GCMD, CADIS AON)

L TOOLS REQUIRED WEEKLY UPDATES
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Challenge: Data Access

rovide broad access to current information
ddress the needs of a varied audience

* NSF Program Officers

e Science logistics experts

e Scientists

e Educators

* General public
treamline updates

nsure interoperability with other project tracking
fforts
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S

- Data Access:. Solutions Implemented
e.g. NSF

=

SCEEEI@——> Logistics = ARLSS

CH2M Hill
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¥ ESRI ArcIMS and ArcSDE (2006)

=

SCEEEAIg—> Logistics > ARLSS =

ARLSS
XML Web _\ IMS
service

www.armap.org

CH2M Hill

ARMAP UTEP
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“ GE Network Link (2007)

Agency
e.g. NSF

ARMAP
—> in Google
Earth

ARLSS
e Logistics F> ARLSS FRAULEIEY —\ IMS
Service

Y~
www.armap.org SDE
CH2M Hill
ARMAP UTEP
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® Multi-format Text Search (2007)

ARMAP
2 in Google
Earth

ARLSS
XML Web _\ IMS
service

Agency
e.g. NSF

:

SCEEEI@—> Logistics = ARLSS =

Y~
www.armap.org
?
CH2M Hill
ARMAP UTEP

o gRap.org
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p ArcticResearchMappingApplication

To conduct text-only searches of arctic field-based research projects use the query interface below. Data are pulled directly from a database of

Home arctic field projects maintained by NSF's Arctic logistics provider, CH2ZM HILL Polar Services. Most project information is available for
MSF-funded projects that have been active in the Arctic since 1999. Please contact us if you'd like to add your project or correct information
Map stored in the database.
Gallery
Search Options
® Text Click on the drop down buttons and select parameters you wish to view or type in your search parameters in the "Search by Free-Text"
Search textbox. Click the Submit button to complete your search and view relevant information contained within the database.
Links Search by Dropdown Search by Free-Text
Credits Region | o
SubReqion v
Contact | 4l
anatinnl j I
Watch a .
Demo Seasnnl J I

Agencﬂ j |

Disciplinel j |

Grant#l j I

PI | Sturm, Matthew j |

Institute | Bl
Py | Al =l

Select Report Type JHTMLi= Submitl Resetl Help |

RTF
PDF

Home | Map Gallery | Text S¢ XML inks | Credits | Contact | Watch 2 Demeo
Web Services | Citation | Disclaimer | Browser Comaptibility | Text Only Site



Home

Map
Gallery

® Text
Search

Links
Credits
Contact

Watch a
Demo

p ArcticResearchMappingApplication

To conduct text-only searches of arctic field-based research projects ug
arctic field projects maintained by NSF's Arctic logistics provider, CH2M
MSF-funded projects that have been active in the Arctic since 1999, Ple
stored in the database.

Search Options
Click on the drop down buttons and select parameters you wish to view
textbox. Click the Submit button to complete your search and view rele

Search by Dropdown Search

Arctic Field Projects

Project Title: SGER: Using Photogrammatry to Assess 50 Years of Change in Archic Vegetation: A Feashility Study (Award= 0004345)

PT: Sturm, Matthew (meturm@errel us:
Phone: (907) 351.5163

Institute /Department: Cold Regions Research and Engineening Laboratory,
1wy ject:

Cur iy iml)

: US\Foderal\ NSFYODOPP AR\ ARCSS
er: Dr. Michael Ledberter (mledbart@naf gav)
Discipline(s): | Biology |

Project Web Site(s):

Meschian: hittp: /e o asoce. armmy il cepay/pubis mae 02 itory 10.hitm
NSF_award_Infor http:/fwww. naf.gowv i h/ghy 1, da ber=0004,
Medi AS)I06,01.01shrubs b

Rl fevew uaf eduiseagrant ew

Seivnce Summary:
This project wil collect low altitude aerial photographs at sites in northem Alaska where photograghs were previously taken in 1948
and 1949 The naw p graphs will be ined for evid of decadal changes in vegetation and landscape that may have
eccurred in response to a significant climatic warming that has taken place in the Alaskan Arctic over the past two decades. The
purpose of thi companson 5: 1) bo determing 1f eeologeal change has sceurred and 23 1 oblque aenal phetography can be used o
detact the changes. The results of this feasibility study could be usefid as demonstration of a tachnique that could be applied to a
widaly set of aenal ph phs taken fifty years ago over much of the Arctic Slope in Alaska.

Loglstics Summary:

The Pl has obtained a set of low-altitude aenal photos of the Arctic Slope taken in 1948 and 1949, This SGER will re-photograph three
ol those aeas bo determing changes i archie vegetabion and lndscage, The e areas are near the Noatak River, near Toobk, and
near Anaktuvak Pass. For anakouvak Pass and Toolik work, the team of 2 will stay at Toolik Field Stadon for one week and use
helicopter support to travel to the sites. For the Noatak River photography, the team of 2 will piggy back on an existing planned

Regiunl j |

SubReginnl j |

anatinnl j I

Seasnnl j I

k stay at Counc Camg and use helcopter support bo travel to the site.

Season  Field Site Date Tn Date Out #Peophe
2000 Alaska - Toohk 07 / 01/ 2000 08 / 31 / 2000 2
2001 Alaska - Toolik 07/ 30/ 2001 06 / 04/ 2001 2

Project Title: A half century of change in Arctic Alaskan shrubs: a photographic based assessment. (Award= 0119374)

PE: Sturm, Matthew (msturm@ernd usaes amy ol

Phone: (307) 353.5163

Institute /Department: Cold Regions Research and Enginesnng Laboratory,
TPY Project? NO

Agencyl j |

Funding Agency: US'\Federal\NSFWOD\OPPARCIVARCSS
q Dr, Neil 5 berg (r b £,
Discipline(s): | Bolegy | Meteorology and Chmate |

eroject Weh Site{s):

Disciplinel j |

Grant#l j I

PI | Sturm, Matthew j |

Institute | Bl
Py | Al =l
Select Report Type fHTMLE=| = Submit |

Reset | Help |

RTF

POF
Home | Map Gallery | Text S¢ XML
Web Services | Citation | Disclaimer | Browser Comaptibility

inks | Credits | Contact

| Watch 2 Demo
| Text Only Site




® Text
Search

Links
Credits
Contact

Watch a
Demo

p ArcticResearchMappingApplication Wi el hggecs

Project Title: SGER: Using Photogrammatry to Assess 50 Years of Change in Archic Vegetation: A Feashility Study (Award= 0004345)

PE: Sturm, Matthew (msturm@errel usgce sy mil)
Phone: (907) 351.5163

p Cold Regions and E Laboratory,
IPY Project? NO
Funding Agency: US\Foderal NSELOD\OPF ARC|ARCSS

Program Manager: Dr. Michasl Ledbetter (mledbettinaf gov)

To conduct text-only searches of arctic field-based research projects uge t|  Pecpinee: 18]

arctic field projects maintained by NSF's Arctic logistics provider, CHIM H| e e e oot storsto ot
NSF{unded projects that have been active in the Arctic since 1999, Pleagg  vsrawsrd n: i dpsarshishontuard 2 bar=00ts;
stored in the database. :

Mexdiar: hibp e b

s h D t This project will colloct low altitude aerial phokographs at sites in narthern Alaska where photogrophs were previously taken in 1948
Earc p |0 ns and 1949. The new photographs will be examined for evide of decadal changes in vegetation and landscape that may have
C | k ‘th d d b, ‘tt d | t ‘t . h ‘t . occwmad in responsa to a significant climatic warming that has taken place in the Alaskan Arctic over the past two decadas. The
purpose of thi companson 5: 1) bo determing 1f eeologeal change has sceurred and 23 1 oblque aenal phetography can be used o
ICK oan e rnp 0wWn DUTLONS and selec pa rameters ‘-'rrl:lu Wis 0 view ar detact the changes. The results of this feasibility study could be usefid as demonstration of a tachnique that could be applied to a

tex-t bnx- I:l“:k ”«-IE S lerl"IIT bunn n tl:l co mpl Et e YD ur sea rl:h a nd '|,|"| ew FE|E".|'E n widely distributed set of aenal photographs taken fifty years ago over much of the Arctic Skope in Alaska,

Loglstics Summary:

The Pl has obtained a set of low-altitude aenal photos of the Arctic Slope taken in 1948 and 1949, This SGER will re-photograph three

ol those aeas bo determing changes i archie vegetabion and lndscage, The e areas are near the Noatak River, near Toobk, and
near Anaktuvak Pass. For anakouvak Pass and Toolik work, the team of 2 will stay at Toolik Field Stadon for one week and use

Se arl:h b‘.fl D I'CI|:I d awn SE arl:h DY F helicopter support to travel to the sites. For the Noatak River photography, the team of 2 will piggy back on an existing planned

stay at Councd Camg and use helcopter support bo travel to the site.

RE g I ﬂ rl I j I Seanon Fiedd Siter Date In Date Out

2000 Alaska - Toohk 07 / 01/ 2000 08 / 31 / 2000 2
SUUREQlUﬂ I j I 2001 Alaska - Toolik 07 / 30/ 2001 06 / 04/ 2001 2
—<results>
Location I <parameters PersonID="914" chkIPY="0" cbIPY="-1" str=""/>
—<reporis>
— <B sname="Sturm_ Matthew " Person[D="914" Institute="Cold Regions Research and Engineering Laboratory" Email="msturm@crrel usace army mil’ Phone=" (907) 353 5183" Institution="Cold Regions Research and
Seasaon I Engineering Laboratory, ">
—<Apr lnum="0084345" grantid="-292216165" PMName="Dr. Michael Ledbetter" PMEmail="mledbett@nsf gov" PMID="-398895134" PIName="Dr. Matthes Sturm" SciProgramCode="US Federal NSF\OD
\OPPARC'ARCSS'" ProjectTitle="SGER: Using Photogrammetry to Assess 50 Years of Change in Arctic Vegetation: A Feasibility Study’ VPR_PmName="Ms_Marin Kuizenga' VPR_PMPersonID="1420"
_-':'-.g ency | VPR_PmPhone="(907) 455 4214" ContractorSupport="1" IPY="0">
—<Seasons>
L —<Websites>
Discipline I <D WebSite="http://www hq.usace army mil/cepa‘pubsimar02/story10_btm" WebSiteDescription="Media" WebSiteType="6">

<D WebSite="http://www.nsf. gov/awardsearch/showAward do?AwardNumber=0084345" WebSiteDescription="NSF_Award_Info" WehSiteType="9"/>

G r3 rlt# I <D WebSite="http//www naf edu/seagrant NewsMedia/0 1 AS]/06.01.01shrubs html" WebSiteDescription="Media" WebSiteType="6"/>
<D WebSite="http: naf edutoolik” WebSiteDescription="Logistics" WebSiteType="7"/>
</Websites>
—<Disciplines>
P l I Stu rm, M aﬂ:h ew <I Discipline="Biology"/>
</Disciplines>
Institute I — <ScienceObjectives>
<S0 ScienceObjectives="This project will collect low altitnde aerial photographs at sites in northern Alaska where photographs were previously taken in 1948 and 1949. The new photographs will be examined for
evidence of decadal changes in vegetation and landscape that may have occurred in response to a significant climatic warming that has taken place in the Alaskan Arctic over the past two decades. The purpose of the
|Fl'\l-’ I A” [ isonis: 1) tod me if ecological change has occurred and 2) if oblique aerial photography can be used to detect the changes. The results of this feasibility study could be useful as demonstration of a technique
that could be applied to a widely distributed set of aerial photographs taken fifty years ago over much of the Arctic Slope in Alaska "/>
</ScienceObjectives>

Select Repﬂrt T\Jl'pe ! —<LogisticsSummary>

<LS LogisticsSummary="The PI has obtained a set of low-altimde aerial photos of the Arctic Slope taken in 1948 and 1949. This SGER will re-photograph three of those areas to determine changes in arctic
| vegetation and landscape. The three areas are near the Noatak River, near Toolik, and near Anaktuvak Pass. For Anaktuvak Pass and Toolik work, the team of 2 will stay at Toolik Field Station for one week and use
helicopter support to travel to the sites. For the Noatak River photography, the team of 2 will piggy back on an existing planned one-week stay at Council Camp and use helicopter support to travel to the site."/>
</LogisticsSummary>
<F FieldSeasonCode="2000" Place="Alaska - Toolik" HUBCode="Alaska" MinOfArriveDate="2000-07-01T00:00:00" MaxOQfDepartDate="2000-08-31T00:00:00" SubRegion="Arctic Alaska"
X_Coord="-149.60408020000000" Y_Coord="68.63294980000000" Personnel="2"/>
<F FieldSeasonCode="2001" Place="Alaska - Toolik" HUBCode="Alaska" MinOfArriveDate="2001-07-30T00:00:00" MaxQfDepartDate="2001-08-04T00:00:00" SubRegion="Arctic Alaska"

Home | Map Gallery | Text 5¢ X_Coord="-149.60408020000000" ¥_Coord="68.63294980000000" Personnel="2">
Web Services | Citation | D </Seasons>
<A>
—=Apr | "0119374" gramntid="-1771996340" PNIName="Dr. Neil Swanberg" PMEmail="nswanber@nsf.gov' PMID="-1128518025" PIName="Dr. Matthew Sturm" SciProgramCode="US'Federal NSF'OD

\OPP'ARCIARCSS" ProjectTitle="A half century of change i Arctic Alaskan shrubs: a photographic based assessment." VPR_PmName="Ms. Marin Kuizenga" VPR_PMPersonID="1420" VPR_PmPhone="(207)
455.4214" ContractorSupport="1" IPY="0">
—=Seasons>
—<Wehsites>
<D WebSite="h
<D WebSite="http:
</Websites>

www nsf.gov/awardsearch/showAward do?AwardNumber=0119374" WebSiteDescription="NSF_Award Info" WebSiteType="9"/>
.usatoday.com/news/sci /cold-science/2001-05-3 1-alaska-shrubs.htm” WebSiteDescription="Media" WebSiteType="6"/>




@ - ArcServer and ArcGIS Explorer (2008)

Agency
e.g. NSF

:
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@ User access

ARMAP

L
S ARMAP
7> in Google Spatial
ARLSS
% Logistics > ARLSS 9
service

/ Earth L
services
www.armap.org

—\/v IMS
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SDE

A

S OGC Web
erver services

CH2M Hill (WMS,
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@' Suite of Interoperability Services

Agency
e.g. NSF

SCREEIICI@—> L ogistics —=>

CH2M Hill

GeoNorth 2009

Fairbanks, AK

ARLSS
IS XML Web
service
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4

ARMAP
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web

services

IMS

SDE

OGC Web
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web clients
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Server
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Click on symbol

a Project Site

@ Multiple Sites

Place Names

L

|| ® World Cities

Hide Researchers
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DAL
Y "

INSFI
'@*“Challenge: Lack of good regional data

xcellent data sources for base maps, imagery
nd infrastructure available for Lower 48 US and
urope but not for the Arctic

f data exists, there could be timely delay when
equesting data

0 metadata

any different projections for regional datasets
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DAL
"’

NSF . :
@‘ Solution: Lack of good regional data

cquire the best data available, house in SDE,
reated “grouped” layers for serving and re-host
l.e. roads, airports, hydrology in ARMAP 2D IMS)

reate regional Spatial Web services (WMS,
FS, KML, REST)

se standard regional projections for services
» Alaska Albers

« LAEAAlaska
 North Pole Lambert Azimuthal Equal Area
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DAL

S Challenge: Polar Projections

ost global map services (OGC and Arc Online) are
vailable in geographic map projections and other
rojections that don’t work well at the poles

oogle Maps API does not support polar projections
eprojecting global data to polar projections decreases
erformance and often results in artifacts along the date

ne, a hole at the pole, etc.

ome services embed place names as fused layers which
re turned upside down when reprojected.
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DAL

“al
¥ Solution: Polar Projections

ained adoption for a series of Polar Lambert
rojections to the EPSG LAEA; Alaska, Canada,

Greenland, North Europe, Russia

rovide to software vender and service providers
uch as the NSIDC (Atlas of the Cryosphere), GINA
AlaskaMapped), and ESRI (9.3.1)

se virtual globe to drape polar data (i.e. AGX to
mport local data or link to web data)

ightweight 2D GIS APIs (Adobe FLEX)
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- Challenge: Evolving Standards

{

upport for OGC standards improves with each software
elease

-ArcIMS 9.2 (image based services *.axl) import WMS
and Publish WMS/WFES (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

ith WEB 2.0, new Geobrowsers offer more dynamic user
Xperience than the old IMS technology

00 many Interfaces could confuse audience
ervices are resource intensive
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Solution: Evolving Standards

pgrade software to support new OGC specs

pgrade Ul to enhance usability

upport lightweight web user interfaces (move
rom 2D IMS to 2D Flex browsers)

se 3D Geobrowsers that support interoperable
ervices

Istribute services to improve load balancing

th 2009 Fairbanks, AK August 4, 2009 W'arg
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Challenge: Distributed Data

ervices are resource intensive; embedding and

eprojecting too many can drag down application
erformance.

e ARMAP 2D IMS - 6 regional map services with 126
layers each (total = 756 layers)

any global services are oversubscribed and/or not
ached and performance is poor.

aching and Re-hosting data Is resource intensive & a
rey area in terms of licensing and providing proper credit.

« NASA Blue Marble, NSIDC Atlas of the Cryosphere,
CADIS AON, ESRI data and maps)

etadata for services Is scarce
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DAL

9 Solution: Distributed Data

e Limit the number of services that are included in each
application 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.)

* 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 Iin
ARMAP; publish services for unique data sets only

e Publish metadata Web Accessible Folder (WAF) for
data unique to ARMAP
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ArcGIS Services Directory

Home

Folder: /

Current Version: 9.31
View Footprints In: Google Earth

Services:

AONsites (MapServer)

3onWGS (MapServer)

Arctic Countries (MapServer)

Arctic Countries2 (MapServer)

Arctic Countries3 (MapServer)

Arctic Research Site Mames (MapServer)
Arctic World Cities (MapServer)
ArcticBaseMap (MapServer)
ArcticBaseMap30 (MapServer)

ArcticBaseMaps3 (MapServer)
ArcticBaseMapWM (MapServer)

ArcticCOuntries4 (MapServer)

BAID Instrumentation (MapServer)
CADISsites (MapServer)

CEON Weather Stations (MapServer)

CEON Weather Stations 20090424 (MapServer)
CEON Weather Stations Subset (MapServer)
CEON Web Cameras (MapServer)

GCMD (MapServer)

RSNPLA (MapServer)

RSWGS (MapServer)

ryan test (MapServer)

WorldMap (MapServer)

Distributed Data

Publish
ARMAP layers
In services
directory

org
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2 ARMAP Services

— 2D Maps
— Internet Map Server (IMS)
— Adobe Flex Viewer
— 3D Globes
— Google Earth KML network link (GE)
— ArcGIS Explorer (AGX)
— Text Searches
— Plain Text (including free text search)
— Map Gallery
— Series of predefined maps
— OGC services (WMS, WFES, and KML)

— REST services w-‘"’g




Comparison of ARMAP Applications

ArcIMS
(html viewer)

3D Geobrowser

No

Open Source

WMS / WFS client
(Open Geospatial
Consortium standards)

Supplies default imagery

No

Supplies default
framework data such as
roads, placenames,
terrain

Widespread appeal

Performance

Can make complex
searches, GIS
Functionality

KML support

Varies

No

ArcGIS Explorer | Google Earth 5

No

Unknown

Operating System

Windows/
Mac

Varies Excellent

Windows/

Windows Mac*

Adobe
Flex API

Comments

[\[e}

Both AGX and GE require download

GE requires specialized programming to use OGC
services

Base imagery largely provided by developer with Arc
products. GE has superior default base imagery.

Excellent

(\[e}

Custom terrain easily integrated into Arc products.

GE most widely used 3D Geobrowser

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

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)

Web Browser

IEG+/
Firefox
1+/Safari

IE6+/
Firefox2+/
Chromel+/
Safari/
Opera

*Plug-in works in browsers on both Windows (Chrome
1.0+, Internet Explorer 6+, Firefox 2.0+, Flock 1.0+) and
Mac (Safari 3.1+, Firefox 3.0+)
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-@-“ Conclusion

RMAP was developed under contract to NSF-OPP
0 Improve capacities for science, logistics and
oordination in US arctic research.

RMAP suite of applications take full advantage of
eveloper expertise, user friendly tools, software
ackages, interoperable tools and services.

uture developments in the ASDI initiative will
Xpand the data and information available to users,
ncrease speed and stability, and develop
ollaborations between Arctic stakeholders

th 2009 Fairbanks, AK August 4, 2009 wp'arg
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