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PROJECT DESCRIPTION
Mapping America’s Last Frontier: The Alaska IFSAR Success Story
Alaska’s Complex Surveying and Mapping Challenges
Client Quotesi: “Elevation is a basic control in nature. The shape and features of the land control
water and form watersheds, create distinct ecosystems, regulate temperature and climate and
influence natural resources. In a modern world, elevation impacts almost every aspect of
contemporary society.
“For years Alaska has been known as ‘America’s Last Frontier.’ Cold winters, difficult terrain,
unpredictable weather conditions, and continuous cloud cover have made mapping a significant
challenge and contributed to a situation in which mapping in the State significantly lagged the rest of
the Country. In 2008 efforts began, through the Alaska Statewide Mapping Initiative (SDMI) and
subsequently the Alaska Mapping Executive Committee, to map the State using modern methods.
“Recognizing that Alaska represents a treasure of natural resources, a home to metropolitan,
rural and indigenous communities and essential national infrastructure (such as the Alaska pipeline),
momentum gathered around a major effort to create a detailed elevation map for the State. In
addition to the abundance of natural resources and beauty, it was recognized that Alaska was
changing rapidly. Energy and mineral development, shoreline erosion, glacial retreat, and
permafrost melt were among the recognized trends. Other important issues such as resource
management, aviation safety, forestry, and disaster preparedness were also recognized.” K.G.
i

Used by permission, all client quotes are from Kevin Gallagher, USGS Associate Director, Core Science Systems.

Figure 1. The Problem. Accurate maps or orthoimages could not
be produced of Alaska because the NED mapped mountains as
much as a mile in the wrong location, and nothing fit.

In 2008, the SDMI contracted with Dewberry to
prepare the Alaska DEM Whitepaper, to identify
mapping problems and propose solutions.
Dewberry determined that Alaska’s surveying and
mapping challenges were extremely complex: (1)
geodetic control was almost non-existent, (2)
cloud-free satellite imagery was not available -even after many years of trying, and (3) the DEM
from the National Elevation Dataset (NED) was so
poor that satellite imagery didn’t fit the DEM as it
should (see Figure 1), causing maps to appear as
though rivers flowed over mountains rather than
through the valleys.

Statewide, Alaska has few roads. Most villages are reached by small aircraft that are not powered to fly
over mountains; instead they fly through valleys. When skies are clear in daylight, there are few
problems when flying by Visual Flight Rules (VFR). However, when it is dark, cloudy or foggy (common in
Alaska’s valleys) pilots navigate by Instrument Flight Rules (IFR) which can be dangerous if instruments
rely on inaccurate data to show where the mountains are. Dewberry learned that, in 2008, the Federal
Aviation Administration (FAA) would soon be in violation of requirements of the International Civil
Aviation Organization (ICAO) by not satisfying mandates for the Electronic Terrain and Obstacle
Database (eTOD) that required DEMs with 20-foot contour accuracy for commercial overflights.
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Dewberry’s Original/Innovative Techniques
Client Quotei: “A partnership formed between the State, Federal Government and Industry to tackle
the job of mapping. From 2010-2018 this productive partnership (still ongoing) has successfully
mapped 98% of the State using interferometric synthetic aperture radar (IFSAR), resulting in the
production of Digital Surface Models (DSMs), Digital Terrain Models (DTMs) and Ortho-rectified
Radar Images (ORIs) that together address the critical mapping needs of all parties.” K.G.
In September of 2008, Dewberry presented the Alaska DEM Whitepaper to the National Digital Elevation
Program (NDEP) and National Digital Orthophoto Program (NDOP) members in Anchorage. Dewberry’s
presentation was based on three consensus points, agreed to unanimously by all NDEP/NDOP members:
1. Alaska had no time to waste. To satisfy the FAA, ICAO Area 1 requirements needed to be met by
11/20/2008 and Area 2 requirements by 11/20/2010; as a minimum, a viable plan needed to be
in place to satisfy DEM requirements with 20-foot contour accuracy ASAP. Other statewide
mapping needs for orthoimagery (priority #2), hydrography (priority #3) and transportation
updates (priority #4) also needed to be satisfied ASAP, though without binding deadlines.
2. Alaska needed to overcome its unique challenges. Alaska needed to establish geodetic survey
control throughout the state, map hydro-enforced DTMs and DSMs, and produce orthoimages,
using technology that could map through clouds, fog, haze, and smoke and overcome adverse
weather conditions throughout a huge area of over 1.7 million square kilometers.
3. Alaska needed a timely and cost-effective solution. No traditional satellite or aerial mapping
technology would overcome these unique challenges, or they would have been previously used.
Dewberry proposed an obscure technology -- IFSAR -- that could map through clouds, fog, haze
and smoke, knowing aerial IFSAR could deliver hydro-enforced DTMs and DSMs with the
required 20-foot contour accuracy and well as high-resolution ORIs. Using multiple bands,
P-band IFSAR would be best for mapping rugged, densely-forested terrain; and less-expensive
X-band IFSAR would be ideal for mapping simpler areas. Prism reflectors would need to be
strategically placed and GPS-surveyed to control the IFSAR mapping, and QA/QC checkpoints
would need to be GPS-surveyed by geodetic surveyors, using helicopters to access remote areas
and dropping fuel bladders in preselected locations for refueling.

Figure 2. The solution. This shows a synthetic perspective view Figure 3. This shows how IFSAR maps through clouds and can
of a satellite image draped over the IFSAR DTM of Mt. Hayes. be used to pan-sharpen a cloudy, low-resolution (5 meter)
Everything now fits; DTMs are suitable for ortho-rectification. satellite image with high-resolution (62.5 cm) ORI.

The Alaska SDMI then used USGS’ Geospatial Products and Services Contract (GPSC) to task Dewberry to
estimate costs, seek funding partners, and manage the Alaska IFSAR Mapping Program.
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Future Value to the Geospatial Profession and the Public
Client Quotei: “The detailed mapping of elevation in the State of Alaska significantly improves the
economy, quality of life and safety of our largest State. It satisfies needs for flood modeling, flight
safety, precision forestry, landslide modeling, critical minerals assessments, natural resource
assessments and transportation and infrastructure development. And while the data that has been
collected has significant value today, it will be even more valuable 20, 30 or 50 years from now as it
will provide a baseline for which changes can be measured. For example, changes in shoreline, glacial
mass, subsidence and hydrologic regime. It raises Alaska to the modern mapping standard and it
opens the door for the next chapter in the future of Alaska, a future that recognizes Alaska as a natural
resource wonder, a thriving economy and strategic national security interest.” K.G.

In May of 2009, by a USGS GPSC task order, Dewberry published the Alaska DEM Funding and
Implementation Plan on how to establish funding partnerships for statewide IFSAR mapping. In
November of 2009, Dewberry proposed a best value solution, estimated to cost $77.3M, assuming large
contiguous blocks mapped over a 2-year period, using Fugro’s P-band and X-band GeoSAR sensor to
map the 23% of the most rugged and densely-forested areas of Alaska and Intermap’s X-band STAR
sensor to map the easier 77% of Alaska. By 2018, 98% of the state had been acquired, but annual
funding had been available only for small blocks that were fragmented and extremely inefficient to
acquire. The Dewberry Team even mounted two expeditions (executed by Compass Data) to GPS-survey
the official elevation of Denali, to install and survey a permanent monument at Windy Corner near the
peak, and to use ground-penetrating radar (GPR) to survey the depth of ice and snow on its crest
(executed as part of Dewberry’s Chugach task order completed in 2017). In the future, the GPS/GPR
surveys of Denali and Windy Corner will help determine if Denali moves from post-glacial rebound/other
factors. Furthermore, Dewberry delivered ellipsoid heights in addition to the traditional orthometric
heights so Alaska will be prepared for the conversion to a new gravimetric vertical datum in 2022.
For the MAPPS 2018 Geospatial Products and Services Excellence Awards, final deliverables must have
been accepted by the client between January 1, 2017 and May 31, 2018. Recognizing that this time
period is just one slice of a 10-year success story, Table 1 summarizes delivery lots accepted by USGS
during this time interval, and Figure 4 shows the piecemealed areas where these tasks were funded.
Table 1. Task Order (Lot) Name
Yukon-Tokiak IFSAR Processing
Chugach IFSAR Overcollect *
Summer 2016 IFSAR
Summer 2016 IFSAR NNE *
TOTALS

Subcontractor
Intermap
Fugro
Intermap
Intermap

Area
20,554 km2
53,026 km2
107,390 km2
56,925 km2
237,895 km2

Value
$188,098
$2,411,635
$3,273,178
$1,734,446
$7,607,357

Schedule
2/28/17
4/30/17
9/30/17
9/30/17

Actual
1/10/17
4/20/17
9/15/17
8/09/17

In Table 1, the task orders with (*), and cross-hashed in Figure 4, had been previously acquired by Fugro
and Intermap on speculation to save overall costs to USGS and its funding partners; and Dewberry had
previously surveyed independent QA/QC checkpoints for those areas. The Yukon-Tokiak task order had
been initially funded by USGS for acquisition and interferometric processing only, then subsequently
funded for full IFSAR processing and delivery as funds became available.
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USGS is now producing modern U.S.
Topo maps of Alaska using layered
.pdf files that allow users to turn
data layers on and off, including
imagery, contours, hydrography,
transportation, and shaded relief.
USGS’ National Enhanced Elevation
Assessment (2012) documented 34
Mission Critical Activities in Alaska
that required IFSAR data. Although
many users couldn’t translate public
or environmental benefits into
dollar benefits, those who could do
so conservatively estimated $19.3M
in annual benefits from IFSAR.

Client/Owner Satisfaction

Figure 4. Piecemealed project areas delivered between 1/10/17 and 9/15/17;
cross-hatched areas were acquired on speculation to save costs to the client.

Client Quotei: “This data and information is provided to the world, license-free, in the public domain,
for its use and application in all areas previously mentioned as well as recreation and scientific
research. These maps are easily downloaded electronically and used for a wide variety of
applications from recreational, to city planning, to emergency response. Lastly data layers such as
hydrography, roads, trails, boundaries and other data layers will be enhanced because of the new,
more detailed elevation data.” K.G.
Between 2010 and 2018, Dewberry received 26 separate IFSAR task orders for small areas that were not
contiguous and would have cost stakeholders much more to acquire later to fill in the gaps. To minimize
costs, Fugro over-collected ~71% of its assigned area on speculation, valued at ~$9.2M; and Intermap
over-collected ~20% of its assigned area on speculation, valued at ~$7.0M. Additionally, Dewberry hired
JOA Surveys on speculation to acquire ~$700K of QA/QC checkpoints to have them ready when IFSAR
datasets were funded. Without these speculative acquisitions to reduce overall acquisition costs, this
project would easily have cost over $90M. In 2019, the entire state is expected to be completed for
~$68.5M instead of $77.3M estimated in 2009, i.e., $8.8M below its original estimate -- in spite of the
inefficient project areas funded each year for 26 separate task orders. USGS, the State of Alaska and
other stakeholders are thrilled that hydro-enforced deliverables exceed product specifications and the
Dewberry Team will complete this project well below the estimated budget because of team-wide
initiatives to minimize costs.
USGS knows that Dewberry was totally transparent in its task order cost proposals, knowing to the
penny what Dewberry paid its subcontractors and what Dewberry’s fees were for its own project
management, product development and delivery, and QA/QC – fees that are far below industry norms.
In addition, Dewberry hired a lobbyist who was successful in getting the State of Alaska to fund over
$13M to date, and getting the Alaska Congressional delegation in Washington D.C. to add many millions
of dollars annually to the USGS budget, specifically for Alaska mapping. This was truly a collaborative
private/public partnership that was key to project success.
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