Alaska Geospatial Council

October 30, 2015




Agenda

1. Call to order; introductions (10 minutes)
2. Orientation: history and background (30 min. + 10 min. questions)
3. Alaska Geospatial Council Mission and Charter (10 minutes)
4. Member annexation (15 minutes)
5. Initial working groups (10 minutes)
a. Framework datasets
. Elevation
ii. Imagery
iii.  Hydrography

iv. Geodetic control
V. Transportation

b. Data standards
c. Data distribution (geoportal)

6. Next meeting date — early December
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Presentation Notes
Call to order, introductions. 10 minutes 



1728-1867: Russian
occupation

e Coastal charting driven
by fur trade (Russia,
England, France, Spain,
Italy and Portugal).

1905 unexplored areas

Mapping in Alaska

1895-1902: First
systematic
topographic
mapping (USGS)

*1904-1914:
Demarcation and
survey of international
boundary in SE Alaska

«1910: $100,000 federal
appropriation for public
land surveys,
conducted primarily in
the Fairbanks vicinity

©1913-1917: $100,000
federal appropriation
for topographic
mapping in Alaska

-

1867: United
States
purchases
Alaska

¢ Continued coastal
surveying and charting;
river basin exploration

Japar from Alaska

1978-1986:
Alaska High
Altitude Aerial
Photography
(AHAP) Program

® 95% of the state
imaged at 1:60,000
(color infrared) and
1:120,000 black and
white. Not
orthorectified.

1978 2006

2006: Statewide

Digital Mapping

Initiative S6M

Appropriation

* 2010 Digital elevation
pilot project

©2010-2015 statewide
orthoimagery

2012

1940-1950: WWII drives
aeronautical and coastal
mapping in Alaska and
geodetic surveys.

1990’s-2006: Alaska
Geographic Data
Committee (AGDC)

2012: Alaska
Mapping Initiative

Deadhorse Airport, Morth Slope, 2laska, Color-
infrared, natural color, and panchromatic products,
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Presentation Notes
Hi and welcome. To some, this will be review, but since we have several new participates on the newly reformed Alaska Geospatial Council, I’d like to give a brief overview of the status of mapping in Alaska, how we got here, and what remains to be done. 

We are still learning things about our state, its characteristics, geography and geomorphology. Alaska is just beginning to acquire Information about resources, places, and changes in the landscape that the rest of the nation has had access to for decades, although this search for information began centuries ago. 

In 1728, explorer Vitus Bering (vee-toos beer-ing) sailed to the Bering Strait. Soon after, he led Russian expeditions which began the period of Russian occupation in Alaska. In an age of exploration by means of oceanic voyages, mapping the coastlines in Alaska was critical. By 1867, when the United States purchased Alaska from Russia, much of Alaska’s coastline had been rudimentarily charted. During the early 1900’s, the rush for gold and other minerals drove the first systematic topographic mapping in Alaska. Exploration and mapping was focused in small-scale areas along river basins. Also during this timeframe the international border between Alaska and Canada in the southeast was demarcated and surveyed. 
After an initial boom and significant federal investment, mapping trailed off during WWI to resume at a frantic pace once more during WWII. Mapping and geodetic surveys were done on a much larger scale, creating aeronautical charts and 1:250,000 scale topographic maps. 
Following the war, mapping again trailed off. In 1978 the Alaska High Altitude Aerial Photography effort ambitiously imaged 95% of the state at 1:60,000 scale in color infrared and 1:120,000 scale in black and white photography. Although various attempts have been made to scan and orthorectify this imagery into a digital map product, much remains unscanned and unorthorectified, or does not meet national mapping standards. 


AGDC: formed to coordinate geospatial activities and data sharing in support of the Federal Geographic Data Committee (FGDC)



The Problem



Presenter
Presentation Notes
In 2006, this is what our base data looked like in Alaska, after over 100 years of exploration and mapping. You can see the resolution is not good, rivers appears to be running up hillsides, and the spatial accuracy – both vertical and horizontal – is questionable at best. Maps like this cannot be used for any but the broadest scale planning and analysis, and create safety issues when it comes to navigation and emergency preparedness. 
Consequently, in 2006 The Alaska Statewide Digital Mapping Initiative was formed through a $6M state appropriation to create a statewide, digital basemap. This led to a 2008 user survey and workshops to assess digital elevation needs for Alaska, which are summarized in the 2008 whitepaper by Dewberry (hold up DEM whitepaper).



The Elevation Solution

= Three normal airborne IFSAR
products

= Could register satellite
imagery to ORI to improve
positional accuracy with
minimal GCPs
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This whitepaper recommended a mid-resolution elevation model for Alaska to balance between the need for high-resolution data and the expense of statewide data collection. The result has been 5-meter post spacing data collected using fixed-wing mounted radar sensors known as IfSAR which generate topographic map products equivalent to 20’ contour intervals. 

From Dave Maune’s 2012 Alaska Surveying and Mapping Conference session:

IFSAR flies from relatively high altitudes, covers large areas, and is the least expensive of airborne data acquisition options for broad area coverage.  It will be flown at mean lower low water (MLLW) and will show shorelines accurate to 2 meters.  This technique has had third-party verification & validation by USACE, USGS, USDA, NASA, NGA, and numerous organizations in Germany and the UK.  However, IFSAR will not be used to generate bare-earth DEMs (DTMs) for Louisiana because the existing Lidar DEMs are more accurate.

IFSAR generates a geocoded, orthorectified image that is capable of accurately geolocating structures and other cultural features. It is a rapid mapping system (cloud, fog & haze penetration), day/night acquisition, and guaranteed data acquisition at tide-coordinated times.  Some states and countries use the ortho-rectified radar image (ORI) for ortho-rectification of other high resolution airborne and satellite optical imagery.

Another major advantage of IFSAR is that there is only one temporal epoch, not several epochs as is common with low-flying aircraft.  Therefore, there is minimum cultural change during acquisition.  The entire project area will have identical sensor accuracy, identical data processing techniques, and identical data form and format.  ORI is also valuable for extraction of GIS vector data, especially since it is the least expensive per square mile and can be acquired annually or periodically at other time intervals. 


Resolution/content significantly better than the
National Elevation Dataset (NED)

IFSAR (left) and NED (right)

& Dewberry
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Before this project, the best elevation data was 60-meter resolution National Elevation Data for most of the state. As you can see, the IfSAR data is a significant improvement. We can even discern ridgelines and other features that did not even appear in the 60-meter resolution data.



Clearer delineation of coastlines and
landforms

5-meter
IfSAR
hillshade

60-meter—

_ NED
~ hillshade
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A shoreline example of the NED vs IfSAR. 
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This effort has been strongly backed by the USGS and other federal partners, and is now complete for 60% 68% of the state. Roughly $50M $22M is needed to complete the remaining 40% 32%. Traditionally this has been shared as a 2/3 federal to a 1/3 state match. Approximately half of the 2006 appropriation was used for a 2010 IfSAR pilot project.



Golovin, southwest
Alaska.

Landsat 15-meter
Imagery vs. 2.5-meter
orthoimage.
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The digital imagery for Alaska was not much better than the elevation data in 2006, with much of the state having only 15-meter Landsat data available. In 2009, a user survey, workshops and whitepaper were completed by i-cubed collecting and documenting digital imagery needs across the state (hold up imagery whitepaper). This led to a project to digitally image the entire state with 2.5-meter resolution satellite data. 
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The project used the remaining appropriation funding in conjunction with a $2.59M federal Coastal Impact Assessment Program grant and is in the final stages of completion, with the last 10% of the image tiles delivered this summer. About 1% of the state in the Aleutian Islands was unable to be imaged due to nearly perpetual cloud cover. Cloud cover was also an issue along the Yukon delta and Alaska Range, where scenes that did not meet contract specifications were patched together to maximize cloud-free mosaic coverage. The imagery whitepaper specifies refreshed imagery on a 3-5 year schedule to ensure the most accurate, current data is used for planning decisions, measuring changes in the landscape, and responding to emergencies. 
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From these enhanced datasets, updated UStopo maps are able to be created at a 1:25,000 scale. This has greatly improved the fidelity of these products. In this example, southwest of Healy, you can see where the ridgelines are more clearly defined and even the directionality of the river’s tributaries is vastly different than the original topographic map for the area.
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Hydrography updates are done in collaboration with the UStopo  project through the AK hydro program, led by UAA’s Kacy Krieger. This is an active workgroup currently chartered through ACCER that is designed to get local hydrographic edits systematically into the National Hydrographic Dataset (NHD) for Alaska. The project started as a localized southeast initiative, and expanded statewide this year. 



ALASKA GEOSPATIAL STRATEGIC PLAN

VISION: Alaska will create a sustainable
statewide geospatial framework to provide
technology, policies, standards, and human
resources necessary to help improve the
sustainability, quality, and availability of
geospatial information to all Alaskans.

MISSION: Create a spatial infrastructure that will
be supported by a participatory environment to
facilitate collaboration and communication
between all public and private stakeholders based
on a philosophy of shared responsibilities, shared
costs, shared benefits, and shared control.
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In 2011, the Alaska Geospatial Strategic Plan was completed by Dewberry through a National Spatial Data Infrastructure cooperative agreements program grant from the Federal Geographic Data Committee, followed by the Alaska Geospatial Business Plan in 2012. These plans outline the goals and objectives required to attain a healthy, useful state geospatial infrastructure and recommended means of attaining these goals. 


ALASKA GEOSPATIAL STRATEGIC PLAN

Strategic Goals:

e Strategic Goal 1: Establish a sustainable participatory
governance structure to effectively and efficiently
coordinate and communicate geospatial efforts

e Strategic Goal 2: Ensure statewide spatial data and
technology are available to as many potential users as
possible and are developed, managed, and coordinated
according to best practices

e Strategic Goal 3: Expand and improve the use and
awareness geospatial technologies through increased
collaborative educational opportunities and outreach

e Strategic Goal 4: Identify and secure sustainable funding
sources used to support ongoing statewide geospatial
programs
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The strategic goals are broken into four categories: a participatory governance structure, of which you are all part of; data availability which includes both the existence of data and its accessibility; outreach and education to attain our full geospatial capabilities; and sustainable funding for statewide geospatial programs. 


ALASKA GEOSPATIAL STRATEGIC PLAN

Requirements

1. Organizational
— Geographic Information Officer
— Geographic Council
— Technical Working Groups

Policies, Standards and Best Practices
Communication and Outreach
Statewide Framework Data

A

Unified Clearinghouse
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The requirements to reach these goals include a clear governance structure that is transparent and enables broad participation. Clear policies, standards and best practices including procurement agreements and metadata that allow data to be collected once and shared broadly need to be established. Outreach and communication is essential to spread awareness of the power of geospatial information for decision making, planning and proactive rather than reactive decisions, as well as to develop the state’s collective skill in analyzing and extracting information from geospatial data. At a minimum, base layers that are comprised by the seven statewide framework datasets – elevation, imagery, geodetic control, hydrography, transportation, administrative boundaries, cadastral (parcels) – need to be available and accessible on a unified clearinghouse of geospatial data for the state (geoportal). 
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The Alaska Geospatial Council will encourage participatory involvement by including the original Statewide Digital Mapping Executive Committee State Departments and University, as well as additional federal and local government partners and native corporation representation. This initial membership represents agencies which had significant geospatial interests or land holdings in Alaska. It is also the structure used for the executive level interviews conducted as part of the state’s geospatial strategic and business plan development. The proposed Alaska Geospatial Council charter includes language which would allow annexation of additional participants recommended by the Council. Part of the Council’s first actions will be annexing in additional members. 


Alaska Geospatial Council

Alaska Geospatial
Council

DNR Comm. Mark Myers, chair

Geographic Technical Advisory
Information Officer Group
Anne Johnson, DNR Membership from AGC

participating agencies

Technical Working Technical Working Technical Working
Group Group Group

Framework Framework Framework
datasets, etc. datasets, etc. datasets, etc. ’
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The governance structure includes an executive level Council facilitated by DNR’s Geospatial Information Officer, who also facilitates the Alaska Geospatial Technical Advisory Group, or AGTAG. The AGTAG is open to any interested parties, but votes may only be cast by a delegated representative from each Alaska Geospatial Council participating agency. The technical advisory group has been active since 2009, and is a means of bridging the gap between the executive level and technical level. It serves to advise the Council on geospatial policies and technical issues pertinent to GIS users throughout the state, and also to share and disseminate knowledge and information to GIS analysts. Many of the AGTAG participants also head GIS user groups in their respective agencies, or participate in professional organizations where GIS information is also shared and feedback gathered.
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Distribution of existing data remains a problem. DNR’s division of Geological and Geophysical Surveys is working cooperatively with the USGS to distribute IfSAR elevation datasets, and also other available elevation datasets such as LiDAR (Light Detection and Ranging, highly accurate elevation data flown at a lower altitude and thus much more costly than IfSAR).  Although some elevation web mapping services, or feeds displaying images of the data are available, data is primarily downloaded by users. Downloaded data is used for map visualizations, such as hillshade, or used to  which creates many duplicate datasets across the state and duplicate effort of many people creating similar information products with the downloaded data. Having greater access to web mapping services would reduce this redundancy. 


2013 Web Service
Requests (in millions) (=

requests in 2013

120 million requests
projected for 2014

That’s 35,000 maps
per day sent to user
screens — a map every
other second around
the clock!

ederal, local and tribal gov't,
private sector & general public

29

*out-of-state national and international users
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The University of Alaska’s Geographic Information Network of Alaska has provided web mapping services of imagery datasets. In 2013, 35,000 maps per day were sent to users, the majority of which are State of Alaska employees. 
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The demand for these services has continued to grow exponentially, but there is no ongoing support for these services. The imagery web mapping services are a direct result of SDMI funding and are in critical need of a maintenance and operations plan. There are no remaining funds to maintain the infrastructure and user support required. GINA’s current storage capacity is 4 times larger than the Library of Congress digital publication archive but is already about 60% full. Real-time satellite reception adds about 2tb per month, plus other deliveries, and additional storage requirements (beyond data archive) are needed to provide live web services for users. 

Services prevent duplication of effort and data silos of users downloading data, but do so by consolidating work that would otherwise be done by individual users into one location. This saves effort overall but requires support for the designated data manager. Imagery data is formatted as a grid, with multiple sensor values for each grid cell. In order to be useful to users, these grid values must be interpreted into meaningful arrays, such as color-infrared or natural color images. In addition, printed maps and most screen displays require data to be transformed from globe coordinates into flat-earth projections. 



Impact of Proposed USCG CORS Decommissioning

Alaska's Geodetic Control

The geodetic control network in Alaska is comprised of 111 operational
Continuously Operating Reference Stations (CORS). The stations
receive positioning system signals from satellites, including the Global
Positioning System (GPS). The received signal differential from the
known location is used to improve vertical and horizontal accuracy for
GPS devices, from 15-meter accuracy to within centimeters of the
National Spatial Reference System.

Plate Boundary Observatory Stations

More than half of the CORS in Alaska are run by the Plate Boundary
Observatory program, a part of the UNAYCO EarthScope project
estalished through a 2013 National Science Foundation award. Funding
to support these plate boundary observatory stations will run out in two
years.

U.S. Coast Guard Stations

The U.5. Coast Guard runs about 20 of Alaska's CORS stations. Six of
these stations are proposed for decommissioning in early 2016
because they also serve as broadcast stations for an outdated
navigational signal which modern Coast Guard vessels no longer carry
receivers for.

If the plate boundary stations continue to operate, the decommissioning
of the six U.S. Coast Guard sites will have no discernable impact on
Alaska's geodetic coverage. However, if the plate boundary stations are
decommissioned, the total area with adequate geodetic control (within
250 kilometers of at least 3 operational CORS) will decrease by 63%,
from 1.278 million square kilometers to 474 000 square kilometers. If the
six CORS sites are decommissioned also, an additional 29,500 square

kilometers will be lost. The Cold Bay site BAYS will have the most impact,

affecting an area about the size of New Jersey.
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An additional topic of concern is the state’s Geodetic Control Network. This network is used to correct GPS signals and improve accuracy for surveying, mapping and navigation. Several stations known as continuously operating reference stations, or CORS, throughout the state are set at known locations and use the differential between the known coordinates and the received satellite signal to improve the vertical and horizontal accuracy of mobile GPS devices and instruments. 

Of Alaska’s 111 currently operational CORS stations, 68  are impacted by EarthScope project funding, part of a 2013 National Science Foundation award. Funds to continue operation of these stations are expected to run out in two years. Adequate geodetic control is defined as being within 250 kilometers of at least 3 CORS stations. Even with the current CORS network, Alaska has only 86% adequate coverage. Without the stations currently used as part of the EathScope’s Plate Boundary Observation program, the adequate coverage drops to 32%. 

In addition to this threat, the US Coast Guard is proposing decommissioning an additional 6 currently operating CORS stations, because these stations also broadcast the NDGPS signal for navigation which modern Coast Guard vessels are not equipped to receive. The broadcast portion of the stations are thought to be the most expensive in terms of operational expenses, as CORS operation expenses are minimal. CORS stations generally consist of a receiver with an antennae, and a battery with a solar panel. Maintenance involves periodically changing out the battery and replacing broken antennas and solar panels if necessary. The primary cost to operating a CORS after the initial installation are travel expenses as stations are set to cover broad areas and can be quite remote. 

Several agencies are participating in a National Park Service led effort to advocate for the continued operation of the GPS receiver portion of the Cold Bay and Gustavus USCG stations, since these would impact the greatest area if EarthScope stations are also lost. A letter or statement from the AGC in support of this action would be helpful.
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