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An Interview with Bradley Doorn

Agricultural Monitoring Using
Spaceborne Imagery
With an ever increasing world population and changing patterns of weather and
climate, global food security is now a matter of major importance, presenting a
real challenge to national governments as well as international agencies.
Bradley Doorn is asked about USDA and NASA activities in the monitoring and
assessment of global agricultural production in response to this challenge,
including the matter of the future availability of U.S. spaceborne imagery that
can be used for this purpose.
By Gordon Petrie

Examples of the different agricultural landscapes that may be encountered world-wide. These show the differences in field geometry and size that occur in different parts of the world, as recorded on ASTER images.
At top left is the grid field pattern found in Minnesota; at upper middle are the circular fields in Kansas
resulting from the use of center-pivot irrigation; while, at top right, the image shows the small size and
random pattern of fields found in a part of north-western Germany. On the image at bottom left, are the
radial patterns of the fields that have been produced through a planned settlement scheme in the tropical
forest area of Bolivia; the lower middle image shows the long thin rice paddy fields fed by canals near
Bangkok in Thailand; while the image at lower right shows the large fields and huge farms occurring in
parts of southern Brazil.

GP – Touching first on the position that
you occupied for such a long period at
USDA, please explain to readers why
and how the monitoring and assessment
of global agricultural production was and
is being undertaken by FAS/OGA using
spaceborne imagery.
BD – Spaceborne imagery has been used by
FAS for nearly three decades. FAS uses space-

borne imagery to establish or verify the national crop production reporting of major world
commodities that are critical to global food
security and world economies. Spaceborne
imagery provides a key piece of evidence
(among others) that is provided to those USDA
decision makers who establish U.S. agricultural
policies and publish agriculture economic indicators. Within this specific context, spaceborne
imagery provides indicators such as vegetation
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Dr. Bradley Doorn is the Program Manager
for Agriculture and Water Applications in the
Applied Science Program within NASA’s
Earth Science Division and he is also the
current President of the American Society
of Photogrammetry & Remote Sensing
(ASPRS). His academic qualifications
include a B.Sc. degree in Geological
Engineering and M.Sc. and Ph.D. degrees
in Digital Photogrammetry. He served as a
Topographic Officer with the U.S. Army
Corps of Engineers and spent some years
as a manager in the commercial mapping
industry. However most of his career has
been spent in U.S. government agencies.
For 12 years, he acted as a division director within the Office of Global Analysis
(OGA) of the Foreign Agriculture Service
(FAS) of the U.S. Department of Agriculture
(USDA). His responsibilities included the
management of (i) the programme of global monitoring of agriculture that is carried
out by FAS using spaceborne remote sensing imagery; and (ii) the U.S. Satellite
Imagery Archive, which provides centralised
contracting and distribution of spaceborne
imagery for multiple USDA agencies in order
to reduce its cost and expand its use. In
the course of these various activities, Brad
Doorn has cooperated extensively with
NASA and, this summer, he has transferred
and started a new career with its Applied
Science Program which, as noted above,
forms part of NASA’s Earth Science Division.
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(a) This map shows the route of the crop assessment being carried out on the ground in Ethiopia to assist in the interpretation and analysis that is being c
onducted by USDA/FAS using spaceborne imagery.
(b) The Water Requirement Satisfaction Index (WRSI) is a water-balance model developed by the UN Food & Agricultural Organisation (FAO) which,
in this case, indicates the potential performance of the maize crop for the imaged area in Ethiopia.

health, vegetation type, soil moisture, precipitation and temperature. Spaceborne imagery is
often the only “primary” observation integrated
into the decision making process that provides
objective, transparent and timely assessments
of global food supply. Understanding the global food supply is clearly more important today
than ever.

GP – Regarding the analyses of the
imagery that are being conducted continuously by FAS/OGA, how are the results
communicated to organisations such as
the Famine Early Warning System Network
(FEWSNET) for Africa and the MesoAmerica
Famine Early Warning System (MFEWS) for
Latin America? Can this information be
supplied in time to have an impact on the
availability of food in those countries
affected by widespread drought (that
develops over a long time period) or
through disasters such as large-scale river
or coastal flooding (that occur over a
much shorter time-scale)?
BD - FEWSNET and FAS work closely together
to share both data and analysis. FAS publishes its analysis in collaboration with the World
Agriculture Outlook Board (WAOB) and the
FAS attachés who are located in U.S.
embassies around the world. FAS focuses on
global food supply and the factors that drive
global supply and demand. FEWSNET (which
is funded by USAID) is a key partner that
focuses on food deficit countries and has a
network of analysts and spaceborne derived
products that target these nations and their
specific needs. FEWSNET has been a key
resource for supporting emergency relief and
providing early warning of disasters.
Timeliness is always a key issue in disaster
Latest News? Visit www.geoinformatics.com

response and FEWSNET is working with NASA
to continually get better access to observations and models to help improve their
response, both in timeliness and accuracy.

GP – Given the current and well-documented limitations in the availability and
quality of Landsat imagery, presumably
considerable use has had to be made by
FAS/OGA of non-U.S. medium-resolution
space imagery for monitoring purposes. If
so, then how has this worked out in practice? Has this imagery been readily available for use on a global scale or has it
only been used for those areas that are of
concern?
BD – Landsat has been a key tool for FAS for
the past three decades. For many of those
years, FAS has used SPOT-HRV satellite data
to provide observations in support of the
Landsat observations. In recent years, FAS has
used IRS-P6 (Resourcesat-1) AWiFS imagery to

An artist’s impression of the NPP (NPOESS
Preparatory Project) satellite – which will test out
three of the imaging instruments that will be used
later in the fully operational NPOESS satellites.
The test instruments will include the
Visible–Infrared Imaging Radiometer Suite (VIIRS)
which will cover the wavelength spectrum from
0.4 to 13 micrometres in 22 spectral bands at GSD
values ranging from 600 to 1,200 metres.
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further support its mission, both to compensate for Landsat limitations and to enhance
the frequency of coverage in key agriculture
regions. While the global systematic coverage
and the long-term archive that the Landsat
program provides could not be replaced, key
agriculture regions were covered in this way.

GP – Obviously the successful launch of
the LDCM (as Landsat-8) and its entry
into service in 2012 will be a great step
forward in ensuring the continuity of the
Landsat archive and in conducting global
agricultural monitoring. However looking
to the longer term, what about the further
continuity of the Landsat programme?
Have the decisions been made to ensure
this continuity, given the considerable
time that will be required to construct,
test and launch the required satellites.
BD – LDCM and the Landsat program are recognized as a great asset to the U.S. space
program by NASA. Discussions are on-going
as to how the moderate resolution imagery
that Landsat has provided over the years can
be provided in the long-term.

GP – In many countries, extensive use is
being made of the lower-resolution MODIS
imagery for monitoring purposes. This
imagery is available from NASA’s Terra
and Aqua satellites. However these satellites were launched a long time ago –
Terra in December 1999 and Aqua in May
2002. So again there is the question
among the global remote sensing community about the continuity of this very valuable and widely-used resource. Are these
satellites going to be replaced when they
come to the end of their operational lives?
October/November 2009
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An artist’s impression of the NPOESS (National Polar-orbiting Operational Environmental Satellite System) which will form the basis of the next generation of low
earth orbiting environmental satellites and will act as a replacement for both the U.S. Department of Defense DMSP satellites and the NOAA Polar Operational
Environmental Satellites (POES) satellite series.

BD – NASA is committed to ensuring that
MODIS imagery is available for as long as possible. In fact, NASA continues to make
improvements to the MODIS data products
and to the public access of those products.
The NPOESS Preparatory Project (NPP) –
which is scheduled for launch in January 2011
– and the operational NPOESS program are
in the queue to ensure that these daily, lower
resolution observations are available in the
long-term.

GP – Turning next to your new position as
a program manager within NASA’s Applied
Sciences Program, your published responsibilities will once again include agriculture. Presumably this will again involve
you in the monitoring and forecasting of
both global and domestic agricultural production, but not directly as is being done
in USDA/FAS. So which specific aspects of
agriculture will you be focussing on in
your new role at NASA?
Latest News? Visit www.geoinformatics.com

BD – My new role will allow me to work with
NASA earth scientists and other researchers
to identify, develop and demonstrate how
NASA missions and science can be utilized by
agriculture decision makers. There are numerous policy issues surrounding agriculture
today such as water resources, climate change
and international trade. The challenge is to
work with those agencies and programs that
need to make critical agriculture decisions and
determine how (and if ) NASA missions and
science can be used to help them. One key
issue is how do we use global agriculture
monitoring data and technology to address
applications that are often very local or
regional in scope.

GP – Your responsibilities within the
Applied Science Program also include
water resources. Again does this involve
the monitoring of these resources on a
global scale using NASA’s satellites? How
will this be carried out during the coming
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decade? Will the work on water resources
be carried out in-house within NASA or
will this be contracted out to be executed
by universities, by other federal agencies
or by private consultancies?
BD – Global water resources are a key issue
for our program. We understand that the
water cycle is global in scope, but it clearly
has regional impacts and responses that vary
across landscapes. NASA has numerous
assets both in-orbit and scheduled for the
future that focus on the water cycle issues.
One example of how NASA is addressing
water cycle science is the Soil Moisture Active
& Passive (SMAP) mission. SMAP is utilizing
passive and active sensors together to measure soil moisture and it has an applications
working group that is defining how to use the
science data from this mission for applications
before the instrument is launched. As with
all other NASA applied sciences, help from
NASA centers, universities, federal agencies
October/November 2009
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and the private sector is being
sought to provide the best
applications possible.

GP – As the current president of the ASPRS in the
year when the Society celebrates its 75th anniversary,
how do you see it developing in the future, given the
ever changing and rapidly
developing digital imaging
and scanning technologies
that are being used for data
acquisition in both
photogrammetry and
remote sensing?
BD – In our 75th year, ASPRS
members and the science and
technology that they represent
are more important than ever.
My message when I took over
as President of ASPRS was that
monitoring and measuring
change is of highest value
when uncertainty in general is
also high. For example, as
demands on our Earth’s

resources continue to grow and the impact of
climate change becomes more visible, while
remaining uncertain as to cause or effect,
ASPRS members are extremely critical in
ensuring that we are accurately and reliably
measuring this change. ASPRS members are
also key to understanding how and why this
change is occurring. Furthermore our collective resultant findings are vital in identifying
alternative solutions and in supporting effective monitoring regimes to respond to this
critical global challenge.

GP – While the photogrammetric side of
ASPRS includes a large number of commercial air survey and mapping companies who are sustaining members of the
Society and who supply a substantial part
of the membership, it is noticeable that
the number of universities in the U.S. that
offer higher-level photogrammetry programmes has declined markedly over the
last 10 to 15 years. Is the Society planning to try and redress this situation so
that the professionals (e.g. technologists
and managers) that will be required by
the industry in the future will be available
when the present generation of experienced staff retire?

(a) The SMAP (Soil Moisture Active-Passive) satellite will use a combined microwave radiometer and high-resolution radar in conjunction with a shared mesh
antenna to measurethe soil moisture and freeze-thaw state of the ground. This information will enable improvements to be made in weather, flood and drought
forecasts and in predictions of agricultural productivity.. (b) This diagram shows the measurement geometry and ground coverage of the radiometer and radar
imaging combination that will be mounted on the SMAP satellite.

[b]
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BD – There are many factors affecting the current situation related to photogrammetry education, and we probably can’t address all of them here.
However, ASPRS is most definitely concerned with the decline in the number
of large photogrammetry programs in the U.S. Indeed ASPRS staff members
have worked with our colleagues at the American Congress on Surveying and
Mapping (ACSM) and through the Accreditation Board on Engineering and
Technology (ABET) [ACSM is the ABET member society for these curriculum
areas] to ensure the continued viability of photogrammetric education in the
U.S. We are especially concerned that the U.S. programs awarding advanced
degrees in this area are suffering, which leaves the nation with a potentially
critical strategic shortage of native-born talent – a situation which has recently caught the attention of some of the largest government agencies involved
with this discipline. In addition, we have been called upon to provide advice
and consultation to several institutions hosting four-year photogrammetry
programs as they work to address related issues.
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More generally, our highest priorities at ASPRS include our student members,
along with the development of a highly trained workforce to meet the global
challenges we have just discussed. The growth in the number of student
chapters in recent years, our robust awards and scholarships program (funded through the ASPRS Foundation), and the many related student outreach
activities have been notable successes due to the efforts of my predecessors
and the ASPRS staff. We continue to adapt our certification program to be
sure that we are meeting the needs of the industry, and the photogrammetry
certifications are by far the largest group. We are also working with 2-year
post-secondary programs as well as developing material for the growing number of interdisciplinary programs that integrate photogrammetry and remote
sensing into solutions-oriented curricula (e.g. GIS). This will be a big challenge for us as the current generation retires, but I am convinced that ASPRS
is ready and accessible, and will continue to meet the needs of our nation’s
image-based workforce.
For more information regarding the activities
of NASA and USDA in global agricultural monitoring,
please see the following Web sites:http://earthobservatory.nasa.gov/Newsroom/
NasaNews/Agriculture2009
www.pecad.fas.usda.gov/cropexplorer
http://jointmission.gsfc.nasa.gov
http://smap.jpl.nasa.gov
www.pecad.fas.usda.gov/glam.cfm
www.fews.net
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