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Tanzania’s Gombe National Park

Gombe National Park in Tanzania is probably best known for Dr. Jane Good-
all’s research of the area’s chimpanzees. This issue of Imaging Notes features the use of remote 
sensing to further the Jane Goodall Institute’s pursuit of chimpanzee and biodiversity conserva-
tion against land degradation and conversion of forests to farmland.

Established in 1968, eight years after Goodall began her work with chimpanzees, 
Gombe National Park is accessible only by boat and foot. Located on the eastern shore 
of Lake Tanganyika, 15 km north of the town of Kigoma, the 35-square-kilometer (about 
28 square mile) park is home to less than 90 chimpanzees, a decrease from an estimated 
150 in the 1960s. Steep slopes plummet from the park’s 1600-m high escarpment down 
toward deep ravines that drain from the ridges of the valleys.

The use of remote sensing technologies to assess deforestation and land develop-
ment impeding on the park began in 2000. Since then, the technology has proven to be 
vital to the conservation efforts of such organizations as the Jane Goodall Institute (JGI), 
JGI’s Lake Tanganyika Catchment Reforestation and Education Project (TACARE), and 
Tanzania National Parks (TANAPA). 

The cover story providing details and imagery begins on page 16. The cover image 
was collected by GeoEye’s IKONOS satellite on July 31, 2000. On the cover, north is 
oriented to the right. The cover shows the entire Gombe National Park dominated by 
forests and miombo woodlands along the shoreline of Lake Tanganyika and bordered 
inland by the Rift Valley escarpment, with village lands to the east (at the bottom of the 
image) dominated by oil palm plantations and farmland.

The photo on the cover of Dr. Jane Goodall and Pasa, an orphan chimpanzee at JGI 
Ngamba Chimpanzee Sanctuary, Uganda, is courtesy of JGI Uganda.
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editor’s letter

Ray Williamson is the new  

editor of imaging notes.

The Summer 2005 iSSue was interest-

ing to me in its entirety. indeed, i find 

Imaging Notes to be a good read in many 

respects. The magazine is small so it gets 

read in short order; it’s perfect for my busy 

schedule. it is colorful and graphic inten-

sive, which is in line with the basic nature 

of this industry — imaging and maps. i 

find that the pictures and illustrations in 

Imaging Notes are often a great way to il-

luminate conversations with my colleagues 

and management. Finally, the articles are 

varied and not often slanted toward one 

particular topic, so there is always a good 

chance for everyone to find something 

interesting to read. i’m going to share this 

issue with multiple people in my group.

Paul Pope, Ph.D.

Los Alamos National Lab

i make iT a prioriTy to stay abreast of 

industry news, whether it’s about new tech-

nologies, policy trends, new applications 

for geospatial information, or the exciting 

initiatives of my colleagues. i always look 

forward to the new issue of Imaging Notes. 

in fact, after reading the Fall 2005 issue 

cover to cover, i think it was the best edi-

tion yet. Thank you for the insightful and 

interesting stories.

Anne Hale Miglarese

CEO, EarthData International, Inc.

The arTicle by rayTheon, “War- 

fighter use of commercial imagery” high-

lights a capability and technology that the 

army views as having great potential, and 

this just shows it can be done. Very timely. 

kudos to Imaging Notes!

i hope Imaging Notes will continue to 

bring stories of cutting edge technologies 

to scientists and policy makers working to 

find solutions to the challenges we all face.

Allen Sowder

HQDA G-2 Space, IMINT and Geospatial 

Team Chief

Intelligence Plans and Operations 

Directorate

U.S. Army

Dear Reader:
It is a distinct honor to be named editor of Imaging Notes. As a long-time policy analyst 
of the remote sensing industry and a reader of this magazine since its inception, I take 
great pleasure in being asked to help guide the magazine’s future direction. As writer of 
the Policy Watch column for the past two years, I have had the satisfaction of seeing this 
publication improve in appearance and content. Since she took over as publisher two 
years ago, Myrna Yoo has broadened the scope of this magazine and with the separation 
from the former Space Imaging, has turned it into an independent voice of the remote 
sensing industry. More than ever, Imaging Notes brings you articles that reflect the wide 
scope of the remote sensing and geospatial industry. 

I see a bright future for the magazine and I look forward to helping it achieve greater 
heights of industry relevance. To that end, we are adding a new column on environmental 
threats, “Earth Scope,” written by Dr. Timothy Foresman, a former director of the U.N. Envi-
ronment Programme’s Division of Early Warning and Assessment. 

We are also instituting Letters to the Editor. We look forward to receiving your sugges-
tions, plaudits, and even complaints. (Well, no one likes to hear complaints, but constructive 
criticism can help us improve and focus even more sharply on the 
content that you would like to see in the magazine.)

The current issue includes compelling stories that not only 
present timely new information, but also illustrate the broad utility 
of remotely sensed data: We are very pleased to publish the 
article on China’s limited nuclear capabilities, which previews the 
full report by the Natural Resources Defense Council (NRDC) 
scheduled to appear later this year. This story is similar to the 
North Korea cover story in the Summer 2005 issue of Imaging 
Notes and shows how commercial remote sensing can unwrap 
some of the mysteries of countries and regions to which we have 
limited access. Ultimately, such information can reduce tensions 
and contribute to global stability.

Remote sensing also has a key role to play in the conserva-
tion of endangered animals, as is illustrated by Lilian Pintea, who 
writes about research on chimpanzee conservation and local vil-
lage sustainability carried out by the Jane Goodall Institute Center 
for Primate Studies. At the ESRI User Conference in San Diego in 
July 2005, Jane and Lilian shared portions of this research, which 
is available on DVD (see page 21).

Finally, remote sensing even makes its way into the many committees that provide policy 
advice to the federal government. In her article, NOAA’s Kay Weston describes the Advisory 
Committee on Commercial Remote Sensing (ACCRES). Its function is to advise NOAA’s 
Commercial Remote Sensing Licensing program on how best to construct the licenses of 
commercial remote sensing satellite operators so that they assist industry growth and competi-
tiveness, without undercutting national security and foreign policy interests. 

All in all, this issue has an interesting line-up of articles and columns — a harbinger 
of future excellence. Don’t forget to let us know how we can make this magazine more 
relevant to your interests.  

Email Ray at ray@imagingnotes.com.

Letters to the editor

The Imaging Notes website is re-launched! Go to www.imagingnotes.
com to see current and back issues, and sign up for digital editions. 
If you are a current subscriber and you need to update your address, 
please locate your account number on your address label to enter the 
database and update your subscription.
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earth scope

One year ago in early January,
I walked along the havoc-strewn shoreline 
of Thailand with a colleague, professor Nick 
Faust of Georgia Tech and with representa-
tives of the Asian Institute of Technology 
(AIT). Our purpose was to get a first-hand 
perspective on the magnitude of the Indo-
nesian tsunami and, foremost, to define a 
rapid-response strategy to provide satellite 
imagery to the United Nations (U.N.) and 
international relief workers arriving daily 
throughout the region.

Just three weeks prior to our tour of 
Phuket, Thailand, and devastated outly-
ing environs, and two weeks prior to the 
actual tsunami, I had testified before William 
Wood, III (Geographer for the United States 
Department of State and founder of the 
Humanitarian Information Unit) regarding the 
poor state of affairs for using satellite data 
and spatial information resources for disaster 
prediction and response. My assessment 
resulted from both my previous U.N. tenure 
and a six-month study on the capacity of 
U.N. agencies to quickly supply satellite data 
to those who need it most.

“Bill, the agencies and the people 
in the field actually doing the work who 
need satellite imagery to properly coordi-
nate their field work during emergencies 
still can’t get to this information in a timely 
manner,” I concluded. “And the more you 
peel apart the components and policies, 

the worse it gets.” Bill Wood under-
stood this reality and was one of the rare 
government officials in the U.S. trying to 
make major changes in U.S. censorship 
policies for satellite data to promote the 
timely release and dissemination of satel-
lite imagery for humanitarian affairs. (See 
related article on page 14.) His untimely 
passing last year has left a notable gap 
in the U.S. government leadership on this 
topic.

A full range of shortcomings is shared 
by all nations and by the international com-
munity in responding to the critical need for 
accurate field maps in the form of satellite 
image-based cartographic products for the 
areas affected by the Indonesian tsunami. 
While there were notable instances of data 
sharing among cooperative humanitarian 
principals, these positive actions were late 
in arrival and were clearly not general policy 
or widespread. Field maps were in limited 
supply.

Compounding the problem of this 
censor-restricted environment are corrupt 
officials, such as a head AIT official who 
refused to honor a standing agreement of 
understanding among heretofore coop-
erating international organizations for the 
creation of a regional spatial data clearing-
house, and instead instituted a competi-
tive bidding process. This “Ebay solution” 
resulted in no one using the unique AIT 
facilities to build up humanitarian informa-
tion. Competition does not bode well in 
emergency or humanitarian scenarios and 
certainly has no place in fostering regional 
humanitarian clearinghouses for sharing in-
formation. Such behaviors are the antithesis 
of democratization of data.

Recently, Dr. Robert Ford (formerly U.S. 
Agency for International Development’s top 
spatial data scientist, currently with Loma 
Linda University) was lamenting the lack of 
progress in satellite data distribution and 
access in Honduras, especially after his 
positive experience with U.S. government-
sponsored post-Hurricane Mitch activities 
in 1998 that had raised awareness through-
out the Central American governments and 
academic communities. “In spite of all our 
success with the aftermath of Hurricane 
Mitch, the combination of government se-

Satellite 
Censors
Lack of Cooperation Critical Issue for Emergency Response

Dr. Timothy W. Foresman has a dis-
tinguished career in leading spatial 
technology advances for interna-
tional environmental protection and 
management. His career includes 
serving as the director of the United 
nations environment Programme’s 
Division of early Warning and Assess-
ment (nairobi, Kenya) and Digital earth 
national program manager for nASA 
(Washington, D.C.). He continues to 
work internationally with China, Ja-
pan, india, iceland, Honduras, and new 
Zealand, promoting availability of, and 
enhancing access to, the scientific 
information needed by decision mak-
ers and other citizens for improved 
environmental management for a 
sustainable future. He is editor of 
The History of Geographic Information 
Systems, 199�, Prentice Hall.

 Dr. Foresman after the tsunami in Thailand, 

north of Takua Pa, about five km inland with a 

Coast Guard boat, which will be left there as a 

memorial.
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crecy and aggressive commercial monopoly 
seekers is creating tremendous barriers 
for getting satellite data to the affected 
agriculture, academic, and NGO communi-
ties,” he suggested during a recent field trip 
to Tegucigalpa, Honduras. “The grass roots 
utilization of these data is where the real 
difference is made.”

More recently in Pakistan, govern-
ment censors reportedly forced U.N. and 
international aid agencies to remove from 
their websites imagery of the earthquake-
impacted area, all in contradiction to the 
“Principles Relating to Remote Sensing 
of the Earth from Outer Space” (U.N. 
resolution 41/65 of December 3, 1986) 
under United Nations Space Law, and 
other stated international policies (Na-
ture; 2005). While this represents a most 
egregious case of censorship, Pakistan 
is certainly not alone. Its neighbor India 
is likewise paranoid and actively censors 
access and distribution of satellite imag-
ery for their territory, even post-tsunami. 
India and Pakistan’s Ministries of Defense 
dictate the use of satellite information, 
placing humanitarian uses of satellite 
information in low orbit on their lists.

So what is being done? Dialog has been 
ongoing for the past five years within the U.N. 
community, with inroads being made through 
the efforts of the U.N. Office of Outer Space 
Affairs (Vienna, Austria), the U.N. Interagency 

Steering Committee for Disaster Reduction, 
and the U.N. Geographic Information Work-
ing Group (comprising UNHCR, UNDP, 
UNITAR, UNESCO, WHO, UNEP, WFP, 
FAO, and OCHA). The formation of websites 
for ReliefWeb (www.reliefweb.int) and 
UNOSAT, as well as the International Charter 
on Space and Major Disasters, represent 
demonstrable progress. One year ago, a 
series of workshops and meetings led to the 
Kobe International Disaster Reduction meet-
ing where more dialog occurred, but again 
concrete and universal commitments were 
lacking. Today, the real application needs in 
refugee management and armed conflicts 
are for satellite and spatial data, which are un-
available to the majority of agents in the field 
and remain mired down within bureaucratic 
inertia — effectively a censoring situation 

that has stymied the most enterprising U.N. 
champions.

What about the Global Earth Observa-
tion System of Systems? GEOSS offers 
long-term potential, but its membership 
is limited to nation state members, not 
international relief agencies. Also the gov-
ernance issues for GEOSS data sharing 
have a long way to go to reach maturation 
or operational implementation (see Imaging 
Notes, Fall 2005). This top-down approach 
suggests that it may be a long time before 
demonstrable changes at grass root levels 
are achieved. In the meantime, in place of 
government leadership, Type II partnerships 
such as the Global Connection Project 
formed by Google, National Geographic, 
NASA, and Carnegie Mellon University 
have begun providing selective imagery 
useful to field operatives via the Web. 
These are not operational programs but are 
effective nevertheless as ad hoc contribu-
tions valuable to many relief organizations 
lacking either the budget or the expertise to 
obtain accurate field maps for their humani-
tarian efforts.

How much better will we be in 
providing critical field maps for the next 
humanitarian crises? The good news 
is that enterprising Type II partnerships 
appear to be helping fill the void for 
some humanitarian fieldwork. The bad 
news is twofold—satellite censorship is 
getting more complex under authoritarian 
regimes and commercial monopolies, and 
the democratic nations are not making up 
the difference. 

The agencies and the people in the field  
actually doing the work who need satellite 
imagery to properly coordinate their field 
work during emergencies still can’t get to 
this information in a timely manner.

This scene was 

found north 

of Phuket at 

Hat Khoa Lak, 

Thailand.
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The Inca Trail Leads to the Mystic Ruins of  
Machu Picchu, Peru 

The Old Inca Roadway runs alongside the Rio Urubam-
ba River, leading explorers, poets, pilgrims and tourists 
through Peru’s sacred valley of subtropical jungle and 
mountain vistas to the lost citadel, the awe-inspiring 
ruins of Machu Picchu, appearing in the lower right of 
this image at the top of the cliff. The Inca Trail is part of 
the 30,000-meter “Royal Highway” built to connect the 
four corners of the Tawantinsuyo, or Inca Empire.

At the top left of the image, the town of Cuzco 
is visible, 43 miles to the southeast of the ruins, 
which are at 9,060 feet altitude.  (Note that south is 
the top of this image.)

This is a QuickBird image from DigitalGlobe 
acquired on June 18, 2002.

Laguna Madre, Texas 

Extending inland from the western coast of the Gulf of 
Mexico, and separating Padre Island from the Texas 
mainland, Laguna Madre is the only lagoon in the United 
States saltier than the ocean. The Nueces and Rio 
Grande Rivers encircle the lagoon, which is home to 
remarkable ecological diversity, including endangered 
sea turtles.

This image is a color-infrared digital orthoimage 
quarter quad at a 1-m pixel resolution, acquired by 
EarthData on July 14, 2004. It is part of a statewide 
effort to develop color-infrared imagery of Texas 
for the U.S.D.A.’s National Agriculture Imagery 
Program.

McMurdo Research Station, Antarctica 

Established in 1956, McMurdo Station is Antarctica’s 
largest community, located on Ross Island. The 
research station is built on the exposed volcanic rock 
of Hut Peninsula, the farthest south solid ground that 
is accessible to ships. Originally an outpost, McMurdo 
Station has flourished into a logistics facility support-
ing about 1,000 people, consisting of more than 100 
structures, including an airport and a harbor. Numerous 
buildings and silos can be identified in the image as 
well as a ship at the edge of the Ross Ice Shelf.

Each year the United States sends 600 research-
ers from all fields to this arctic outpost. The fine texture 
on the snow cap can be used to study the movement 
of the glacier and the climate condition.

This natural color image was collected by 
GeoEye’s OrbView-3 satellite with 4-m multispec-
tral resolution. 
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policy watch

Several years ago, remote
sensing experts wondered aloud whether 
or not the commercial satellite remote sens-
ing industry would survive. Starting in 1999, 
first Space Imaging, then DigitalGlobe, and 
finally OrbImage successfully launched high 
resolution digital sensors designed to cap-
ture the attention of what was then a very 
small marketplace, in which only SPOT Im-
age was a serious player.

With four companies planning to compete 
for a data market of unknown size, concerns 
over success were justified. After all, the three 
U.S. companies with spacecraft in orbit had 
to build the market nearly from scratch. Yet, 
the quality and utility of the high resolution 
satellite imagery they were marketing proved 
extremely high, especially for security uses, 
and especially in countries that lacked na-
tional reconnaissance systems (nearly every 
country in the world except the United States 
and Russia).

Concurrent with the birth of the satellite 
remote sensing industry, the aerial imagery in-
dustry was undergoing a dramatic change of 
its own. Originally an industry dominated by 
mom and pop aerial photography firms, in the 
1990s the aerial imagery business embraced 
digital technologies and now offers a wide va-
riety of information products and services to 
customers who need very high resolution and 
coverage at particular times. For example, 
satellites still do not supply the timely cover-

age needed by many agricultural customers, 
and U.S. cities routinely use aerial imagery for 
their building inventories and maps (see Im-
aging Notes, Fall 2005).

Interestingly, before 1999, many observ-
ers felt that satellites would take away sub-
stantial business from the aerial companies. 
However, as it has turned out, the metamor-
phosis of the aerial RS companies has creat-
ed a market segment highly complementary 
to the satellite component.

Satellite imagery sales were helped 
along by increasing tensions in Afghanistan 
and then Iraq. In time, foreign purchases 
and major contracts for data (ClearView 
and NextView) from the U.S. National Geo-
spatial-Intelligence Agency (NGA) brought 
growth and a measure of stability to the data 
market. The acquisition of Space Imaging by 
OrbImage (now known as GeoEye) has also 
further stabilized the industry.

New satellites now in production, financed 
in part by the NextView contract, will give the 
marketplace new sources of high resolution 
data with even higher capabilities than are 
possible today. Further, the continued devel-
opment of the complementary digital aerial 
imagery market will provide greater depth to 
the overall marketplace and likely spur cus-
tomers to find new ways to use satellite data. 
Where the two capabilities overlap, healthy 
competition could assist further market de-
velopment.

Overall, I see at least three hopeful 
trends that could boost the overall market 
for remotely sensed data and information 
products:

1) Continued development of the aerial 

component, aided especially by the 

enhancement of highly capable, high 

definition digital imagers;

2) The growth in the use of IFSAR 

technology, capable of piercing 

clouds and dark of night;

3) Proliferation of smallsats owned and 

operated by numerous countries. At 

some level, these increasingly ca-

pable satellites will directly compete 

with commercial satellite systems, 

but they will also help to create a 

much larger world market for the most 

capable data sets because the use 

of indigenous RS satellites will extend 

the knowledge and skills needed to 

support the data exploitation.

Despite this relatively rosy picture, the 
remotely sensed data marketplace is not 
yet flourishing, especially in the commercial 
sector. Today, most data are still purchased 
by the federal government, and sales to 
local government or the private sector are 
highly limited. Yet, if inexpensive data ap-
plications can be found and fully exploited, 
the overall marketplace could expand much 
more than it has to date. As noted by the 
previous ASPRS Remote Sensing Fore-
cast (see Imaging Notes, Summer 2004), 
several commercially important sectors are 
currently underserved. These include real 
estate, insurance, and telecommunications. 
All of them can make greater use of RS data 
if transformed into targeted information and 
presented in innovative, attractive forms.

Thus, the marketplace is still fragile and 
could suffer severe setbacks when the next 
launch or spacecraft failure occurs. Busi-
nesses based on space systems continue 
to be risky, despite the many improvements 
in launch and spacecraft technology that 
have taken place over the years. Space re-
mote sensing faces a rather higher level of 
risk than does its lower altitude counterpart, 

Whither the  
Remote Sensing 
Marketplace?
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aerial remote sensing.
The continuing puzzle to me is why the 

civil side of the government has not done 
more to integrate satellite data of all types and 
resolutions into its workflow. The missions of 
a number of civil agencies, including Depart-
ments of Interior, Homeland Security, and Ag-
riculture, could be significantly enhanced by 
greater use of commercial satellite data. Lo-
cal governments at the county and city level 
can also make effective use of the data. The 
civil agencies should do more to use remotely 
sensed data to support their geographic in-
formation needs and institute programs to 
assist local governments in using such data 
as well. Such moves would not only improve 
their management efficiency but also assist 
market development.

If it was not clear beforehand, the use 
of satellite and aerial imagery data after Ka-
trina and Rita demonstrated how valuable 
these data are in responding to the damag-

ing effects of natural disasters. These data 
were powerful tools in helping to discern 
the exact extent of flooding and highway 
and bridge destruction and in hastening 
rescue efforts. Once the flooding subsided, 
the extensive record provided has assisted 
recovery. The depth of information provided 
by high resolution multispectral imagery 
can also be used to assist in risk reduction 
of disasters before they happen by provid-
ing detailed examination and analysis of risk 
areas.

Finally, the recent decision to build a free-
flying satellite to carry a Landsat-continuity 
sensor is extremely welcome, though too late 
to prevent a several-year gap in Landsat data 
continuity. The new sensor and satellite will 
also help assist market development, as many 
high resolution data users employ Landsat 
imagery as a backdrop for their analyses. 

Ray A. Williamson is research Professor 
of Space Policy and international Affairs 
in the Space Policy institute of the 
George Washington University, Wash-
ington, D.C. He is also a faculty member 
of the international Space University, 
Strasbourg, France, primarily in the Sum-
mer Session Program.

ray has written or edited nine books on 
space technologies, policies, and history, 
and written over 125 articles. He is coedi-
tor of Commercial Observation Satellites 
(rAnD and ASPrS); editor of Dual-Purpose 
Space Technologies (Space Policy insti-
tute); editor of Imaging Notes; and is on the 
editorial board of Space Policy. 

He is a member of the national 
Academy of Sciences Committee on the 
tropical rainfall Measuring Mission, and 
testifies before Congress on U.S. and 
international earth observations poli-
cies. Previously, he was Senior Associate 
in the U.S. Congressional Office of 
technology Assessment. He holds a PhD 
in astronomy and physics.

 DigitalGlobe image of the Florida Keys, November 7, 2004.
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The National Oceanic and
Atmospheric Administration (NOAA) li-
censes U.S. commercial companies to oper-
ate private space-based remote sensing sys-
tems. NOAA’s Commercial Remote Sensing 
Licensing Program seeks to ensure that com-
mercial remote sensing systems are operated 
consistently within U.S. national security 
and foreign policy interests. NOAA works 
closely with other U.S. government agen-
cies and additional stakeholders to ensure 
the development of a vibrant, growing and 
competitive U.S. commercial remote sensing 
industry to support United States interests, 

promote economic growth and create jobs. 
Commercial remote sensing offers numerous 
benefits, and more uses are being discovered 
all the time.

Since 1993, 23 licenses have been issued, 
along with over 40 license amendments; in 
addition, more than 30 foreign agreements 
(licensee contractual relationships with for-
eign partners) have been approved. In the 
foreseeable future, U.S. companies will con-
tinue to provide new products and services, 
and will play a key role in next-generation 
remote sensing.

NOAA’s Advisory Committee on Com-

mercial Remote Sensing (ACCRES) was es-
tablished in 2002 to provide a mechanism 
to disseminate information, advice and 
recommendations to the Under Secretary 
of Commerce for Oceans and Atmosphere 
on matters relating to the U.S. commercial 
remote sensing satellite industry. ACCRES 
also reports on NOAA’s activities in carry-
ing out the responsibilities of the U.S. De-
partment of Commerce as set forth in the 
Land Remote Sensing Policy Act of 1992 
(15 U.S.C. Sections, 5621-5625).

The committee members serve in a repre-
sentative capacity. Each is appointed by the 
Under Secretary of Commerce after consulta-
tion with the appropriate government agen-
cies, industry and business organizations, 
the scientific community, and public interest 
groups. This means that the members provide 
expert advice that represents their respective 
viewpoints. The Committee meets at least 
twice each calendar year in Washington, D.C. 
ACCRES meetings, which consist of an open 
session and a closed session, are advertised in 
advance in the Federal Register, and members 
of the public are welcome to attend the open 
sessions. Minutes from past meetings and ad-
ditional ACCRES information are available 
at www.licensing.noaa.gov.

In 2004, NOAA requested that the com-
mittee study the interagency review process 
and NOAA’s interactions with its licensees 
to identify areas of concern and ways to 
improve the process. In March 2005, the 
committee provided its report to NOAA. 
It found that commercial remote sensing 

licensing decisions require extensive govern-
ment coordination because of national se-
curity and foreign policy concerns, and the 
review of complex actions can take consider-
able time—too much time, according to the 
industry. The committee’s report provided 
recommendations on ways to improve the 
timeliness of the licensing process, as well as 
suggestions on how to improve the competi-
tive position of the U.S. industry.

The Committee also examined advanced 
technologies that may be licensed by NOAA, 
noted “tenuous progress” in remote sensing 
commercialization as a result of offshore 
developments and U.S. national security/for-
eign policy equities, and noted “an acceler-
ated rate of change in foreign remote sensing 
developments that have the potential to dis-
advantage U.S. industry, absent full imple-
mentation of the CRS Space Policy.”

ACCRES made a number of recommenda-
tions to NOAA to improve the timeliness of 
the licensing process, including:

1. elimination of the 24-Hour Delay for 
Sub-0.82 PAn and Sub-3.2 MS Data 
Distribution as the top Priority

One of the NOAA license conditions 
is: “Without prior written approval from 
NOAA, no PAN data or products better 
than 0.82 meters GSD, or MS data or prod-
ucts better than 3.2 meters GSD from the 
System shall be delivered to a non-U.S. Gov-
ernment-approved entity within 24 hours 
from the time the data was collected by the 
satellite.” NOAA discussed the impacts of 
these license conditions with the companies 
and reported the feedback to ACCRES. At 
the September 13, 2005, ACCRES meeting, 
a sub-committee was formed to look at the 
24-hour requirement and develop sugges-
tions for NOAA on how to implement this 
recommendation.

2. Further Separation of “novel” and 
“routine” Licensing requests

NOAA receives an average of 10-15 
licensing actions each year (e.g., license, li-
cense amendment, foreign agreement) and 
has established procedures to fast-track 
“routine” licensing actions. Naturally, “nov-
el” or precedent-setting actions take more 

Advice
N OA A  D E P E N D S  O N  I T

Kay E. WEston
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International & Interagency Affairs Office 

National Oceanic and Atmospheric Administration 
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time, and when appropriate, NOAA holds advance informal consul-
tations. NOAA also works with its interagency reviewers to expedite 
licensing actions to meet business time-sensitive requirements.

3. Further evaluation of technology Developments to Ad-
dress novel technologies

New technologies (hyperspectral) continue to evolve in the remote 
sensing industry, and NOAA contracts studies to keep proactively 
abreast of new technologies and market trends, especially those that 
may have a future impact on remote sensing licensing policies and 
decisions. ACCRES reinforced the need for NOAA to review foreign, 
legal and regulatory developments to keep informed of the global 
competitiveness of the remote sensing industry in the United States.

4. Further Debate on the “Presumption of Approval”
To expedite the application review process, ACCRES recom-

mended the “presumption of approval” by industry, unless notified 
differently by NOAA. The advantage of this approach is that deci-
sions on licensing actions could be rendered quickly. However, in 
doing so, U.S. agencies may not have adequate time to analyze the 
technical aspects of a new license or foreign agreement. If the agen-
cies are pressured to make a decision quickly, they may, to be safe, 
not approve some applications.

5. Licensing Workshop for relevant Agency Staff and 
Stakeholders

ACCRES recommended licensing workshops to increase the un-
derstanding of the licensing process among stakeholders. NOAA 
held two workshops in 2005, one in May for government personnel 
and one in September for industry representatives and government. 
Each workshop was well attended and not only increased under-
standing and communication between government and industry 
representatives, but also provided NOAA with a good opportunity 
for feedback and exchange of views.

In looking to the future, NOAA is in the process of vetting new 
ACCRES committee members prior to the next meeting, planned 
for March 6, 2006, in Washington, D.C. Key issues for which 
ACCRES needs to make recommendations to NOAA in 2006 in-
clude the 24-hour data delay requirement, potential private sector 
involvement in the Global Earth Observation System of Systems 
(GEOSS), (see Imaging Notes, Fall 2005), and global competitive-
ness of the U. S. industry.

NOAA had a high level of licensing activity in 2005 and ex-
pects 2006 to be another productive year. The ACCRES recom-
mendations provide NOAA with “ground truth” and address 
many complex issues that help commercial industry remain com-
petitive internationally. 
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More than 45 years ago, 
Dr. Jane Goodall started her pioneering research on 
chimpanzees in Gombe National Park, Tanzania. In her 
first year, she made landmark discoveries — that chim-
panzees made and used tools to “fish for termites,” and 
that they hunted and shared meat. On hearing of Jane’s 
discoveries, Dr. Louis Leakey, a renowned paleontologist 
and anthropologist, said: “Now we must redefine ‘tool,’ 
redefine ‘man,’ or accept chimpanzees as humans.”

Today the long-term study at the Jane Goodall In-
stitute (JGI) Gombe Stream Research Center continues 
to provide invaluable data on the lives of the primates 
who are so like us. The data are digitized, managed and 
analyzed at JGI’s Center for Primate Studies at the Uni-
versity of Minnesota, and awareness of this long-term 
study is widespread. Despite the attention of the world, 

Chimpanzee Conservation at the Jane Goodall Institute
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Gombe’s chimpanzee population continues to decline 
and is under severe threat from disease and from the 
loss of habitat outside the park.

In 2002 we reported on the first applications of re-
mote sensing methods to chimpanzee research and con-
servation at Gombe (Imaging Notes, Winter 2002-03). 
Since then, JGI has continued to acquire and analyze sat-
ellite data, more recently with better spatial and tempo-
ral resolution. Currently the Gombe geospatial database 
integrates more than 300,000 chimpanzee observations 
with remote sensing data acquired between 1947 and 
2005, including imagery from IKONOS and QuickBird 
satellites. The remote sensing dataset has been used in 
a variety of applications such as chimpanzee behaviour 
research1, 2  and the development of Tanzania National 
Parks’ (TANAPA) Gombe National Park General Man-
agement Plan.3 Now it is supporting a five-year project 
in which JGI will partner with local communities, other 
NGOs, and donors to better link conservation and rural 
development objectives in the region.

Greater Gombe ecosystem Project

The current vision for conservation of Gombe 
chimpanzees extends beyond the boundary of the 
park. It focuses on ecological processes in the larger 
Greater Gombe Ecosystem and it takes into account 
the social and economic realities of people whose 
livelihoods depend on the local natural resources.

Located north of the town of Kigoma in western 
Tanzania, the Greater Gombe Ecosystem includes the 
35-square-kilometer Gombe National Park and a sur-
rounding area of about 200 square kilometers on the 
eastern boundary of the park, stretching northwards 
towards the Burundi border. With funds from U.S. 
Agency for International Development (U.S. AID) and 
the Annenberg Foundation, JGI and its partners have 
just embarked on a five-year project to protect globally 
important biodiversity, with an emphasis on Gombe 
chimpanzees, through a livelihood-driven approach.

The project will adopt The Nature Conservancy’s 
integrated Conservation Action Plan (CAP) process to 

 Aerial view of 

coastal Gombe and 

Lake Tanganyika. Photo 

courtesy of IMAX.

 Dr. Jane Goodall 

with orphan chim-

panzee Uruhara at 

the JGI Sweetwaters 

Sanctuary for orphan 

chimpanzees in Kenya. 

Photo courtesy of 

Michael Neugebauer.
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keep the focus on conservation goals, to identify effec-
tive conservation strategies and to plan, implement, and 
measure conservation success (http://conserveonline.
org/workspaces/cap). It will also facilitate the develop-
ment of participatory village land use plans (required 
by Tanzanian law) in 13 villages adjacent to the park.

One of the important outputs of the conservation 
and participatory land-use planning processes will be 
the identification, restoration and protection of patches 
of forest and woodlands in areas important for Gombe 
chimpanzees. This village forest reserve was established 
by the local community with assistance from TACARE 
(Lake Tanganyika Catchment Reforestation and Edu-
cation), JGI’s community-centered conservation project 
working in the region since 1994 (see Figures 1 and 2). The 
Greater Gombe Ecosystem project will encourage the of-
ficial designation of more such village forest reserves and 
support their active protection through the adoption of 
enforceable village by-laws and through monitoring us-
ing satellite imagery, GIS and ground GPS surveys.

Finally, the project will use TACARE’s 12 years 
of experience in the region as a platform for promot-

ing improved agricultural and forestry practices, 
providing micro-finance services, initiating commu-
nity-based ecotourism enterprises, and improving 
social infrastructure to better provide for commu-
nity health, sanitation and hygiene needs.

DetaiL maPPinG of forest anD V iLLaGe  

LanDscaPes

Using the existing geospatial database as a starting 
point, more detailed analysis is under way to develop a 
full inventory of forest resources and human land uses 
in the Greater Gombe Ecosystem. In collaboration with 
JGI, some of the mapping of natural and man-made fea-
tures located within the project area is being performed 
by William Whatley, vice-president of the Colorado 
Springs-based company Native Communities Develop-
ment Corporation (NCDC).

NCDC’s Satellite Imaging and Mapping Division has 
developed an integrated mapping system that maximizes 
the power of DigitalGlobe’s sub-meter QuickBird satel-
lite imagery. The system allows for the rapid identifica-
tion, mapping, measurement, and assessment of natural 

Fig 1

 figure 1  

A 3-D view of a 1-m 

pan-sharpened IKONOS 

satellite image of a 

forest reserve in Zashe 

village, collected July 

31, 2000. The forest 

reserve is within the 

red boundary.

 figure 3 QuickBird 0.6-m color infrared 

composite acquired on June 5, 2005, of the Gombe 

National Park with man-made structures identified in-

side and outside the park using NCDC’s methodology.
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Fig 2

Fig 6

JuLy 31 , 2000 June 5, 2005

Fig 7

and man-made features across landscapes ranging from 
one to many thousands of square miles.

This proprietary system employs object-oriented ma-
chine learning software in conjunction with NCDC-de-
signed algorithms and “target identification models” to 
achieve recognition of unique patterns or “features” that 
exist within the satellite imagery, including integrated 
combinations of point, line and polygon data. The sys-
tem incorporates spatial context, reflective spectral data, 
textural patterns and enhanced color attributes in the 
automated feature extraction process. It also examines 
potential patterns from two important perspectives: pat-
tern variability within known delineated targets that 
have been input by the analyst (training samples), and 
adjacent patterns that surround the delineated training 
targets. This examining of patterns creates an automat-
ed process for distinguishing significant data from that 
which is insignificant.

To further the accuracy, a series of iterations is ini-
tially run with each iteration requiring corrective inputs 
by the analyst and other resource specialists. This opera-
tion is similar to the concept of “teaching a computer how 
to play chess,” with each iteration gaining more and more 
accuracy.

When combined with the input of ground-verified 
control and training samples, NCDC’s iterative ana-
lytical process can accurately map features across wide 
geographical areas in a fast and cost-effective manner. 
As a result, NCDC’s state-of-the-art remote sensing and 
mapping system provides an ideal solution for land-use 
planning, including baseline resource inventories, forest 
composition analyses, habitat delineation, wildfire risk 

figure 6  Local people reading satellite maps from IKONOS 

data. Photo courtesy of Lilian Pintea.

figure 2  A 3-D view of QuickBird 0.6-m pan-sharpened 

satellite image collected June 5, 2005 of Gombe National Park 

overlaid with streams.

figure 7  The impact of a 2001 flash flood in Mtanga vil-

lage as recorded by 2000 IKONOS and 2005 QuickBird satellite 

imagery. Note the erosion and sediment deposits within the 

streambeds and along the shoreline of Lake Tanganyika and 

washed out human structures close to the stream. 
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assessments, emergency response planning and invasive 
species detection.

Figure 3 shows a 0.6-m color infrared composite 
of QuickBird image acquired on June 5, 2005, of the 
Gombe National Park using NCDC’s methodology 
with man-made structures identified inside and outside 
the park. 

When combined with multi-temporal imagery, 
such data could help track land use change and could 
monitor in detail existing and new sources of stress to 
chimpanzees and the park. For example, the images in 
Figure 4 showing the sub-village of Kazinga suggest an 
increase in population pressure on Gombe with new 
houses built within just 100 meters of the park. (Note 
that the differences in vegetation within the park are 
due to seasonal variations in leaf-on leaf-off conditions 
of miombo woodlands).

Figure 5 shows a section of the Mgaraganza village 
located on the southeastern boundary of Gombe Na-
tional Park, along with the oil palms, structures and 
road features. Oil palms are the main cash crop in the 
region. However, conversion to oil palm plantations is 
one of the major threats to riverine forests, a critical 
habitat for chimpanzee survival. The detailed maps of 
the distribution of oil palm will help JGI and its part-
ners to encourage development of oil palm in areas less 
important for chimpanzees and to restore critical habi-
tat in areas with maximum conservation benefits.

Finally, the high-resolution satellite imagery is inter-
preted with assistance from local communities. Local 
names of the mountains, streams, scattered settlements 
and other landscape features are virtually missing from 
existing mapping records. A participatory mapping 
methodology has been successfully tested by the TA-
CARE Project in five villages adjacent to the park. The 
methodology uses satellite imagery to record local per-
spectives and knowledge of landscapes and land uses 
and values.

Local people have limited experience in reading 
maps but were able easily to recognize geographic 
features on 1-m IKONOS satellite imagery prints at a 
1:7000 scale. Villagers were able to relate to locations 
on the ground and “travel mentally” on the imagery to 
locate other land features (see Figure 6). They were able 
to map village boundary markers such as trees, stones, 
small streams, forest patches, paths and bridges; fields 
of oil palm, banana and cassava; and worship places 
such as churches, mosques and even traditional belief 
places. For example, a small island that is a spiritual 
place was successfully identified by villagers on IKO-
NOS satellite imagery (see small white spot in lake, 
far left, Figure 1).

For the first time, baseline geospatial data will be 

 figure 4 The sub-village of Kazinga 

showing both 1-m IKONOS and 0.6-m QuickBird 

satellite images acquired in July 2000 and 

June 2005, respectively. The images sug-

gest an increase in population pressure on 

Gombe with new houses built within just 100 

meters of the park. 

 figure 5 This QuickBird image shows a 

section of the Mgaraganza village located 

on the southeastern boundary of Gombe 

National Park, along with the oil palms, 

structures and road features.

JuLy 31 , 2000 June 5, 2005
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available for rural communities, NGO’s 
and the government institutions in Kigoma 
region. The data can be of enormous help 
not only to support conservation and land 
use efforts but also to assist with other ru-
ral development objectives such as improv-
ing human health and access to clean water. 
For example, Figure 7 shows the impact of 
a flash flood in Mtanga village. Because of 
deforestation on steep slopes, important 
ecosystem services have been lost with direct 
negative impacts to people’s lives. The 2001 
flash flood resulted in dozens of deaths and 
the destruction of dozens of homes. 

Building geospatial capacity in Tanzania 
will be an important cross-cutting theme of 
the Greater Gombe Ecosystem project. With 
help from ESRI, JGI will support GIS imple-
mentation in JGI-Tanzania and TANAPA 
Gombe National Park offices for baseline 
data collection, reporting, program monitor-
ing and evaluation. Relevant and credible to 
local institutions, such information will have 
a good chance of contributing toward the de-
velopment and implementation of new and 
more effective conservation strategies in the 
Greater Gombe Ecosystem. 
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A n y  d i s c u s s i o n  o f  u . s .  A n d

Chinese strategic nuclear arms was absent 
from the meetings in Beijing between Pres-
ident George W. Bush and President Hu 
Jintao this past November, where economic 
and regional concerns predominated. With 
the Cold War a fading memory, the public’s 
attention to the role that nuclear weapons 
play in U.S. security has practically evapo-
rated compared to the national debates and 
grass-roots anti-nuclear movements that 
characterized the 1970s and 1980s.

That inattention is a serious oversight, 
since the weapons have not gone away. The 
current operational stockpiles of the U.S. 
and Russia are approximately equal numer-
ically at roughly 6,000 each, and both have 
thousands more in reserve. China has less 
than 400, 15 times less than either of the 
former Cold War rivals.1

The U.S. government states that its 
purpose in possessing nuclear weapons is, 
among other things, to deter nuclear use by 

any potential adversary, mainly Russia and 
China. In the late 1990s the United States 
decided to increase the number of Chinese 
facilities to be held at risk with U.S. nuclear 
weapons. This targeting of Chinese facilities 
is due to concern over the long-term mod-
ernization of their nuclear forces. The U.S. 
Navy has since increased the number of 
ballistic missile submarines in the Pacific, 
probably to implement that decision. As a 
result, the deterrent relationship between 
the United States and China appears to be 
undergoing some revision which, combined 
with Chinese concerns over the impact of 
U.S. ballistic missile defense systems, in turn 
may cause China to consider new options to 
modernize its nuclear forces and doctrine.

Non-governmental organizations 
(NGOs) have played an important education-
al role by publishing open and accurate infor-
mation about global nuclear arsenals, materi-
als and technical capabilities. One tool in this 
effort has been the use of the U.S. Freedom of 

Information Act (FOIA), which provides ac-
cess to once classified U.S. government docu-
ments, some of which have been about China. 
Increasing knowledge about China has also 
come from the Chinese themselves. Beginning 
in the mid-1980s, conferences and workshops 
co-sponsored by American and European 
NGOs and the Chinese Academy of Engineer-
ing Physics (CAEP-the site of China’s nuclear 
weapons research, engineering and develop-
ment program) have created an international 
community of researchers who study and 
write about nuclear deterrence, arms control 
and international security issues. (See Figure 

1 for IKONOS image of CAEP facilities.) In 
recent years, a new tool has become available 
in commercial high-resolution satellite imag-
ery, which since 1999 has greatly enhanced 
the abilities of NGOs to conduct research on 
the often secretive subject of nuclear weapons 
and their role in national defense policy.

The Natural Resources Defense Council 
(NRDC), an NGO based in Washington, 

FiGure 1   CAEP facilities in 

Mianyang, China, IKONOS, May 2, 2000
FiGure 2  Hong-6 bombers at 

Dangyang, QuickBird, May 9, 2004
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D.C., is conducting a study in collaboration 
with the Federation of American Scientists 
to examine and describe the status of Chi-
nese nuclear forces, assess what is known 
about future modernization plans and bet-
ter understand the deterrent relationship 
with the U.S. This article is a preview of the 
forthcoming report and provides examples 
of IKONOS and QuickBird imagery of 
Chinese nuclear forces.

oVerView oF China’s nuCLear ForCes

China became a nuclear power in Octo-
ber 1964 after conducting its first test with 
initial assistance from the Soviet Union. 
After cooperation between the two coun-
tries ended in 1960, China continued de-
velopment very much on its own. Over the 
past 40 years, China’s nuclear forces have 
remained at relatively modest levels while 
technological improvements have gradually 
evolved. The strategic competition between 
the United States and the Soviet Union that 

resulted in enormous arsenals had no paral-
lel in the United States-China relationship. 
Today, China possesses approximately 85 
nuclear-capable land-based ballistic missiles; 
no more than twenty have sufficient range to 
target the continental United States.

During the Cold War, a “triad” of weap-
ons including land-based intercontinental bal-
listic missiles (ICBMs), submarine-launched 
ballistic missiles (SLBMs) and bomber-deliv-
ered weapons became the standard configu-
ration for the nuclear arsenals of the United 
States and the Soviet Union and, to a lesser 
extent, for those of France and Britain. China 
also attempted to develop a triad but failed to 
achieve an operational sea-based leg. Today 
China has approximately 85 ballistic missiles 
deployed in fixed silos, hidden in caves, or 
loaded on mobile platforms. A single Chinese 
submarine is capable of delivering nuclear 
missiles, although it is not fully operational, 
and a modest number of aircraft can possi-
bly deliver nuclear bombs. To replace its ag-

ing ballistic missile force, China is currently 
developing three new versions of the DF-31, 
two on land for mobile launchers and one on 
a new class of submarine. Deployment is ex-
pected to begin over the next five years.

nuCLear-CaPaBLe BomBer airCraFT

China’s aged strategic bomber force con-
sists of between 100 and 120 Hong-6 medi-
um-range bombers based on the 1950s-era 
design of the Soviet Tu-16 Badger bomber. 
Production of the Hong-6 began in 1964, 
and from 1980 to 1990, China built five or 
six Hong-6s per year.2 The antiquated air-
craft probably would have difficulties pen-
etrating modern air defense systems. Figure 

2 shows a QuickBird photo of 13 Hong-6 
nuclear-capable bombers found at Dang-
yang Airfield in Hubei Province, well with-
in range of Japan, South Korea and Taiwan. 
Also visible in this satellite image are five 
aerial refueling tanker planes: the Hong-6U 
and Ilyushin-78.

FiGure 3  Qian-5 aircraft parked at Jianqiao, QuickBird, March 4, 2004 
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Another type of nuclear-capable Chinese 
aircraft is the Qian-5, a supersonic attack air-
craft designed in the late 1950s and 1960s. 
In January 1972, the Qian-5 was used for 
the first time to conduct a full-scale nuclear 
weapons test and reportedly has an internal 
bomb bay allowing for one weapon. Figure 3 
shows part of a group of 70 Qian-5 aircraft 
visible in a QuickBird image of Jianqiao Air-
field in Zhejiang Province on the coast of the 
East China Sea. Their age and limited range 
(400 km) make the continued nuclear role of 
these aircraft questionable.

nuCLear-PowereD BaLLisTiC-missiLe 

suBmarine

China’s ballistic-missile submarine pro-
gram has had a troubled history, with serious 
technical problems stretching back twenty 
years or more. Its “fleet” consists of a single 
SSBN (nuclear ballistic-missile-carrying sub-
marine), the Xia. Based with China’s North 
Sea Fleet at Qingdao, the Xia was built 

at Huludao Naval Base and Shipyard and 
launched in April 1981. The Xia is not fully 
operational, even after a recent four-year 
overhaul, and it has never sailed beyond Chi-
na’s regional waters.3 According to U.S. Na-
val Intelligence, the Xia has never conducted 
a deterrent patrol.

Since 1989, the Xia had reportedly been 
moved to the Jianggezhuang Submarine Base 
on the Yellow Sea in Shandong Province, 
where nuclear warheads for its Julang-I mis-
siles are believed to be stored. Figure 4 con-
firms the presence of the submarine at this 
facility, showing the Xia (identified by its 
12 missile hatches behind the sail) moored 
along a pier near an entrance to an under-
ground facility 450 meters northeast of the 
submarine. The underground facility, shown 
here for the first time, likely plays a role in 
the storage and maintenance of the Xia’s Ju-
lang I missiles and their nuclear warheads.

unDerGrounD FaCiLiTies

Several satellite images that NRDC ob-
tained for this study are notable because they 
show the presence of underground facilities. 
The characterizing and cataloging of such 
features using high-resolution satellite imag-
ery is important in current debates about U.S. 
nuclear policy because the Pentagon argues 
that it needs to be able to target underground 
facilities and that their numbers are increas-
ing. Figure 5 illustrates an underground Chi-
nese facility associated with the Feidong Air 
Base in Anhui Province, including a runway 
emerging from the adjacent hill. Many such 
underground facilities were discovered at 
North Korean air bases in a prior NRDC 
study (Imaging Notes, Summer 2005).

DisCussion

American and Chinese nuclear capa-
bilities are highly asymmetric. Beginning 
in 2002, an important—but largely un-
noticed—change in U.S. nuclear forces has 

FiGure 4  Xia missile submarine at Jianggezhuang Submarine Base, with underground 

sub facility, published for the first time in a satellite image, QuickBird, April 19, 2004.
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been the enhancement of accurate nuclear 
strike capabilities against targets in the Asia-
Pacific region. By shifting the homeport of 
five ballistic-missile-carrying submarines 
(SSBNs, colloquially known as “Boomers”) 
from the Naval Submarine Base Kings Bay in 
Georgia, to the Naval Submarine Base Ban-
gor, just west of Seattle, Washington, more 
than two-thirds of the U.S. SSBN force will 
be based in the Pacific. This is a dramatic 
change compared with the Cold War when 
most U.S. SSBNs were based in the Atlantic 
to target the Soviet Union.

Moreover, the Trident I C4 sea-launched 
ballistic missile that previously armed SSBNs 
in the Pacific has been retired and replaced 
with the longer-range and more accurate 
Trident II D5. Unlike its predecessor, the 
D5 can carry the W88, the most powerful 
ballistic missile warhead in the U.S. arsenal. 
The other warhead carried on the SSBNs, 
the W76, is being equipped with a new fuze 
with ground-burst capability that will signi- 

ficantly enhance the lethality of the weapon.
While President George W. Bush and 

President Hu Jintao spent their time in No-
vember discussing economic and regional 
issues, both of their military establishments 
were busy modernizing the nuclear forces. 
China is nowhere near nuclear parity with 
the United States, but both countries seem 
poised to modernize their nuclear forces with 
an eye to the other’s intentions and capabili-
ties. That race, although less about numbers 
than capability, must be watched carefully, 
and remote sensing data is an invaluable tool 
to better understand Chinese nuclear forces 
and U.S. claims about their capabilities. In 
a forthcoming study, NRDC will assess the 
future direction of Chinese and U.S. nuclear 
forces in the Pacific to improve understand-
ing of the future deterrent relationship be-
tween these two countries. 

Like the NRDC report on N. Korea’s military capa-

bilities in the Summer 2005 imaging notes, this 

report has not been previously published. A full 

report from the NRDC will be released soon.
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In today’s world of constantly
evolving technological advances, numerous soft-
ware providers are utilizing data gathered from 
above the globe merged with data from other 
sources to create exciting, cutting-edge Geospa-
tial Intelligence (GEOINT) products designed for 
use in a multitude of disciplines, including defense 
and emergency response. According to Lt. Gen. 
James R. Clapper, director of the National Geo-
spatial-Intelligence Agency (NGA), (Bethesda, 
Md.), the official definition of GEOINT is “the 
exploitation and analysis of imagery and geospa-
tial information to describe, assess and visually 
depict physical features and geographically refer-
enced activities on the Earth. In short, GEOINT 
shows what’s where on Earth.” 

NGA, the premier provider of geospatial in-
telligence worldwide, is a combat support agency 
of the Department of Defense. The agency uses 
GEOINT to identify items on, above or beneath 
the Earth’s surface, and displays that information 
visually to provide a meaningful foundation for 
making decisions related to national security.

While GEOINT represents the integration of 
digital imagery with mapping, the technology is 
better defined by the analysis and insight it makes 
possible. The NGA predicts that GEOINT will 
transform the entire geospatial community by 
streamlining analysis capabilities and increasing 
end users’ abilities to provide tailored and timely 
solutions to complex problems.

Because its appetite for geospatial products is 
nearly insatiable, the NGA actively solicits imagery 
and data from many sources. The NGA promotes 
teamwork between the government and the private 
sector through its Industry Interaction Process, 
which ensures the agency’s access to ground-break-
ing thought, pioneering research and in-depth 
technical expertise from both commercial and 
governmental environments. They rely on various 
software providers for innovative solutions.

ArcWeb ServiceS

ESRI (Redlands, Calif.) has a ten-year history of 
implementing GIS technology on the Internet and 
believes the entire GEOINT discipline is moving 
toward Web-based products. The company devel-
oped ArcWeb Services to support Web developers 
in the creation and deployment of GIS services. Arc- 

S. MAriAh roSe

Reporter

Denver, Colo.

REMOTE USERS REqUIRE INNOvATION IN WEB SERvICES

Figure 1 The New Orleans Superdome before and after Hurricane Katrina, shown 

using the swiping tool included with the ESRI product

Web Services can be integrated into all of ESRI’s 
GEOINT products and provide access to content 
that goes beyond routes and directions, giving us-
ers access to a full suite of analytic services built 
with ESRI’s GIS technologies.

ArcWeb provides three types of geo-Web ser-
vices. First, the product provides basic content and 
geoprocessing services, including maps, geocod-
ing, routing, weather, traffic and demographics. 
Second, higher-level combinations of services are 
available, which join content and functions. Ex-
amples of these functions are locators (i.e. find the 
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nearest gas station), and a geocoding tool that cre-
ates a map from the user’s information. Third, Arc-
Web provides complete solutions: special purpose 
geocentric applications that solve a complete prob-
lem, such as evaluating a real estate selection.

ArcWeb Services are currently available for 
North America, Europe, Australia and New Zea-
land. The system also includes world coverage 
of premium aerial imagery and major highways. 
ESRI expects detailed coverage of many additional 
countries to be available soon. (See Figures 1 and 2.)

criSiS coMMAnd And AutodeSk MAp 3d

Autodesk (San Rafael, Calif.) developed a web-
enabling GEOINT solution with its Crisis Com-
mand product. The software provides both tactical 
and strategic capabilities for emergency response 
officials. The application can be used for incident 
reporting and notification, crucial asset tracking, 
landmark and resource information, fire attack 
preplanning, fire-flow and bomb-blast analysis, 
sniper/counter-sniper events, dynamic 3D visual-
ization, and command and control. Crisis Com-
mand is built on the company’s flagship Autodesk 
MapGuide software. 

Because strategic and tactical activities are 
closely related, emergency responders must be 
able to transfer information between the two 
functions. With Autodesk Crisis Command, us-
ers can efficiently share the crucial information 
necessary to make informed decisions quickly 
and with confidence. 

Autodesk also developed Autodesk Map 3D, a 
tool for integrating CAD and GIS technologies. Its 
strength is an open and flexible environment that 
enables mapping, CAD, and Civil Engineering pro-
fessionals to work with virtually any data, regard-
less of format. Autodesk Map 3D also provides 
powerful GIS capabilities such as topology for per-
forming analyses, including buffers, overlays, dis-
solves and network analyses, essentially bridging 
the gap between CAD and GIS technologies.

Geo-intelliGence production SySteM

Intergraph Corp. (Huntsville, Ala.) provides a 
Geo-Intelligence Production System (GIPS) designed 
to meet the challenges of protecting citizens against 
terrorist threats, responding to catastrophic events 
and deploying military units. Among its many func-
tions, GIPS provides direct connectivity to source 

Figure 3 Intergraph 

Geo-Intelligence Pro-

duction System (GIPS) 

Solution

Figure 2 Vegetation vector data added from an 

ESRI ArcIMS service on the Geography Network

Of significance is the  
expectation that geospatial 
imagery can be discovered, 

accessed and viewed in a 
timely manner, without  

sacrificing quality or  
accuracy.
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data that is in a variety of formats. GIPS technology 
enables users to attach, read, view, edit and analyze 
the source imagery data without conversion pro-
cesses. This absence of middleware facilitates effi-
cient integration with other enterprise systems.

Intergraph’s GIPS product can be used to sup-
port the requirements for many military and na-
tional map production workflows. The product 
contains a set of capabilities to capture, analyze, 
manage and share mapping products in both digi-
tal and hard copy formats. It provides image pro-
cessing functionality, such as orthorectification, 
which is important for customers desiring to pre-
process imagery prior to extracting features from 
it. Data can be collected on a tile-by-tile basis, 
into a countrywide database, or directly into an 
enterprise database, potentially with worldwide 
coverage. (See Figure 3.)

According to Robert Mott, GIPS product 
manager, the most relevant current use of GIPS 
is in support of NGA’s Multinational Geospatial 
Co-production Program (MGCP), in which mem-
ber nations operate two key GIPS components—
Intergraph’s GeoMedia Topographer and Geo-
Media Curator—to support their imagery-related 
production activities

proFeSSionAl interActive inForMAtion  

environMent plAtForM

Digital Harbor (Reston, va.) offers a solution 
well-suited for homeland security functions. The 
company’s PiiE (Professional Interactive Informa-
tion Environment) platform enables users to cor-
relate geospatial imagery in real-time by integrat-
ing live GIS information and imagery with data 
from search engines, detection systems, alerts, 
web services, databases, documents and emails 
from multiple systems.

Digital Harbor’s PiiE platform allows home-
land security personnel to both access and act 
upon information. PiiE provides the capability to 
interface with GIS and data, letting users interact 
with the information in real-time, promoting ef-
ficient and well-informed decision making. PiiE is 
designed to use “train-of-thought,” as well as “ad 
hoc analysis,” which allows the information gath-
ering processes to follow a rational sequence.

PiiE also enables the creation of relationships 
among multiple data sources. This capability pro-
vides vital pieces of a complex information puzzle 

to be obtained quickly and easily. Digital Harbor’s 
PiiE platform is fully integrated with ESRI’s com-
prehensive imagery database. (See Figure 4.)

GeoGrAphic tex t SeArch AppliAnce

MetaCarta Inc. (vienna, va.) has developed an 
advanced, location-aware Geographic Text Search 
(GTS) appliance which fuses a text search with geo-
graphic information to analyze documents. “The 
software can identify the difference between Paris, 
Texas; Paris, France; and Paris Hilton,” according 
to Randy Ridley, vice president/general manager. 
When used in a defense capacity, MetaCarta pro-
vides analysts with increased abilities to monitor 
intelligence reports, as well as to test and corrobo-
rate a hypothesis by enabling customers to discover, 
visualize and act on location-based information.

Most commercial and government enterprises 
have tens of millions of documents in digital form, 
including reports, emails and Web pages. More 
than 80 percent of the text in these documents 
references geographic locations. MetaCarta’s GTS 
automatically extracts the geometric references in 
these documents, assigns them a latitude and longi-
tude, and displays the results on a map with icons 
representing the locations found in the natural lan-
guage text of the documents. Recently, MetaCarta 
combined its GTS with ESRI’s GIS tools, allowing 
users to access GTS through ESRI’s ArcMap.

iMAGe AcceSS SolutionS

RSI (Boulder, Colo.) recently released its Image 
Access Solutions (IAS) 2.2, designed for the intel-
ligence community, first responders and deployed 
field users who need timely access to large, high-
resolution imagery. IAS is a platform for dissemi-
nating, compressing and storing geospatial satellite 
imagery. Imagery files are normally extremely large, 
which makes it difficult for users receiving data 
from remote locations to have easy access to geospa-
tial intelligence. IAS enables military personnel and 
others in remote locations using laptops or PDAs to 
store, manage and send images via email by com-
pressing these images into a jpeg2000 format.

“The most unique feature of IAS,” according 
to Bill Okabo, IAS product manager, “is the in-
teractive nature of the streaming technology that 
enables users, such as first responders or tactical 
forces, intelligently to access geospatial imagery in 
a timely and efficient manner.” IAS provides con-
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tent-based delivery technology, versus the file-based techniques that are prevalent in 
many existing architectures. 

The U.S. Army’s National Ground Intelligence Command (NGIC) has used IAS, ini-
tially released in 2003, in training and actual missions overseas. Military personnel can 
request specific imagery before a training or intelligence mission. The imagery is then 
made available to them at remote workstations, in spite of constrained bandwidths. 

on the horizon For Geoint

Because access to image data solely from a desktop environment with local disk stor-
age is no longer adequate, the prevalence of remote users and mobile devices will be the 
foundation of distributed networks that require software technologies to be built around 
web services, according to RSI’s Bill Okubo. “Of significance is the expectation that 
geospatial imagery can be discovered, accessed and viewed in a timely manner, without 
sacrificing quality or accuracy. This expectation will drive further investment in enter-
prise-based software solutions that are standards-based and ensure interoperability.”

Advances in technology will continue to drive the geospatial industry toward im-
proving collaboration among the various agencies and organizations that comprise the 
international intelligence community, according to Intergraph’s Mott. He agrees that 
sharing of information through a Web-services architecture will be increasingly impor-
tant. GEOINT represents not just an innovation in the way we obtain, manipulate and 
understand information, but also a revolution in the way we are able to predict and 
respond to disasters and security issues. 

Figure 4 Digital Harbor 

Professional Interactive In-

formation Environment (PiiE) 

Platform

NGA recently provided unprecedented
support to victims in the wake of two historic 
hurricanes, Katrina and Rita. NGA analysts 
tasked reconnaissance in the immediate 
aftermath of the storms to assess the extent 
of the damage. Collecting and analyzing 
imagery from National Technical Means (NTM), 
commercial providers and airborne assets 
across the region, these analysts focused on 
30 counties and parishes designated by the 
Federal Emergency Management Association 
(FEMA). 

NGA’s substantial cache of key infrastruc-
ture data helped to provide a foundation for 
the creation of a common operating picture. 
Shape files were created and displayed on 
unclassified imagery and map backgrounds 
to provide damage assessments and other 
critical information to help responders better 
focus available resources for maximum 
effectiveness. 

NGA analysts were able to view 167 kinds 
of data, which the agency normally collects 
for its Homeland Security Infrastructure 
Program. NGA provided copies of this updated 
infrastructure data to state GIS coordinators for 
Florida, Alabama, Mississippi, Louisiana, Texas, 
and Arkansas, who further distributed it to other 
state and local entities. 

Responding to requests from U.S. govern-
ment agencies operating in the disaster area, 
NGA analysts generated more than 1,200 
tailored geospatial products, using a variety 
of commercial off the shelf (COTS) software, 
relying predominantly on ESRI’s ArcGIS. In 
addition, NGA imagery analysts used various 
Electronic Light Table (ELT) commercial applica-
tions, including Remote View by Sensor Systems. 
COTS software enables NGA to interface with 
commercial geospatial companies and with 
geospatial agencies and organizations.

NGA Leverages GEOINT for 2005 Hurricane Response
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