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Our cover figure and the enclosed obituary mark the passing of
Robert E. McIntosh. Prof. Mclntosh made many significant
contributions to the remote sensing community, as an educator, a
researcher, and through voluntary service to the IEEE GRS-S. He
was certainly an important part of my education as a graduate
student at the University of Massachusetts. We will miss him.

A very important topic is raised in the article "Committee on
Radio Frequencies Request" included in this issue. It concerns
frequency allocation and protection for use in Earth remote sensing. I
urge you all to read the article and to consider helping the author,
Ram Narayanan, by identifying and justifying spe-

cific millimeter wave bands that should be allocated for our use. As
commercial technology and applications move up above the 60 GHz
oxygen lines, we should all be concerned about the potential for
increased interference.

I would like to welcome a new member to the Editorial Board of
this Newsletter. Prof. Steven Reising of the University of
Massachusetts at Amherst joins us as Associate Editor for
University Profiles. He replaces outgoing Associate Editor Michael
Collins. A brief biography and contact information for Steve are
included in this issue, and parties interested in preparing a feature
article on their University-related remote sensing activities are
invited to contact him directly.

Cover Figure Information
1 ) The C-band Scatterometer (C-Scatt) radar system was

the first remote sensing instrument developed by Bob
McIntosh at MIRSL (picture was taken in around 1984 at
MIRSL). It was initially used to measure the radar cross
section of foliage and terrain. In 1988 it was rebuilt for
airborne radar cross-section measurements of the ocean
surface.

2) Constructed in 1993, the dual frequency (Ka and W-
band), polarimetric CPRS (Cloud Profiling Radar System) is
one of the most advanced ground radars developed at MIRSL
(picture was taken in 1996 at an experiment near Penn State
University).

3) One of the latest radars built at MIRSL was the UMass-

President's Message

Nahid Khazenie
NASA Earth Sciences Program

Office
NASA Goddard Space Flight
Center
Ma i I Code 170
Greenbelt, MD 20771
USA
TEL: 703.917.8655
nkhazeni@pop100.gsfc.nasa.go

The l 998 IEEE International Geoscience and Remote Sensing
Symposium (IGARSS'98) was a great success. Over 1,100 attendees
representing 40 countries participated in this meeting. IGARSS
participation has almost doubled in the past decade. Representation
from 40 nations is a clear illustration of our society's success at
being a truly global and transnational organization. On behalf of our
society, I commend

Leung Tsang, General Chair, Yasuo Kuga and Dale Winebrenner,
Technical Co-Chairs, and the entire organizing committee for
planning and executing an outstanding international meeting.

I am happy to report that GRSS is taking several key steps
towards broadening its sponsorship and co-sponsorship of
workshops and meetings focusing on the education community.
These efforts are in response to the increased need and interest by
the education community in the latest developments and resources
for teaching comprehensive, interdisciplinary Earth science and
remote sensing technologies and applications. IGARSS'98 held three
full sessions titled "Earth System Science EDUCATIONAL
INITIATIVES." These sessions covered topics such as Innovations
in Remote Sensing Education Programs and Information Systems,
Remote Sensing for Management Decisions, and Software and Data
Sets for Education and Public Information.

GRSS plans to sponsor several educationally oriented workshops
and meetings on the current resources available and the emerging
trends for remote sensing technology. They will focus on the K- 12
and College-level community. The objective of these activities is to
provide the educators with an overview of Earth science and its
applications and the status of sensor
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technology and platform characteristics related to these applications.
Detailed specifics about our planned activities for 1999 will be
published in the December issue of this Newsletter as well as posted
on the GRSS web site.

One other item of interest is the Millennium Bug, the Century
Date Change Problem. The IEEE Technical Activities Board
approved the formation of the TAB Year 2000 Technical
Information Committee (Y2K Committee) at its June 1998 meeting.
The Y2K Committee is composed of Year 2000 experts from
industry, government, and academia. It has been working intensely
for the past year to produce a Technical Information Statement on
the Year 2000 situation. They have produced important results
leading to a decision by IEEE to take on a Year 2000 clearinghouse
project. This project will seek to provide tools, knowledge, and
coordinated

communication such as: key terminology definitions; a framework
for communication; quantitative risk assessment tools; quantitative
data based on precise, clearly defined measures; and a monitored
medium for sharing techniques and experiences. The result will be a
primarily web-based global information clearinghouse to provide
guidance for technical professionals on the Century-Digits Change
Problem. Mark P. Haselkorn of the University of Washington and
NSF chairs the Y2K Committee.

By now you may have received the results of balloting for
society elections of three GRSS Administrative Committee
(AdCom) positions. I offer my congratulations to those elected.

As always I look forward to receiving your questions, concerns,
and thoughts.
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Steven C. Reising (S'88-M'98) received the B.S. degree in electrical
engineering in 1989 end the M.S. degree in 1991, both from
Washington University, St. Louis, Missouri. He received the Ph.D.
degree from Stanford University in June 1998. In July 1998, Dr.
Reising joined the Microwave Remote Sensing Laboratory of the
University of Massachusetts, Amherst, as Assistant Professor of
Electrical and Computer Engineering.

From 1988 until 1991, he was a Research Assistant in the
Magnetics and Information Science Center at Washington
University, where he performed experimental investigations on the
micromagnetic sources of noise in hard disk magnetic recording.
From 1991 to 1998, he was a Research Assistant in the VLF Group
of the Space, Telecommunications and Radioscience (STAR)
Laboratory at Stanford University, under the direction of Prof.
Umran S. Inan. At

Stanford, Dr. Reising
developed data acquisition
software for continuous high-
resolution radio wave
measurements and gained
extensive experience in field
deployment of remote sensing
hardware at four sites in rural
Alaska and at Palmer Station,
Antarctica. His Ph.D.
dissertation topic was the
remote sensing of the
electrodynamic coupling

between thunderstorm systems and the mesosphere and lower
ionosphere.

Dr. Reising received the first prize in the URSI Student Paper
Competition at the 1998 National Radio Science Meeting in Boulder,
Colorado. In 1994, he received a NASA Graduate Student
Fellowship in Earth Systems Science and completed an internship in
the Microwave Sensors Branch of NASA Goddard Space Flight
Center.

Dr. Reising is a member of the American Geophysical Union, the
American Meteorological Society, Tau Beta Pi, and Eta Kappa Nu.

Committee on Radio Frequencies Request
I serve on the National Research Council's Committee on Radio
Frequencies. One of the primary tasks of this committee is to make
recommendations on frequency allocations and to protect frequency
bands for scientific use, such as radioastronomy and passive remote
sensing. The committee is currently in the process of making
recommendations for frequencies above 71 GHz, i.e., in the
millimeter-wave bands. The higher frequency limit is not specified.
Currently, the only frequency band that is protected above 71 GHz
is the 94.0-94.1 GHz band for cloud profiling radar applications.

Since this is a matter of relevance and concern to the remote
sensing community, l am requesting your input on frequencies that
need to be protected. It is also to be noted that some frequencies
need to be protected because their harmonics may fall in bands of
interest. Please provide the following data on frequencies that are or
will be of interest to you in the future.

1. Frequency or frequency range (eg., XX GHz or YY-ZZ GHz),
2. Fairly detailed justification for protection (eg., presence

of absorption band of chemical species, third harmonic falls in
absorption band of interest, etc.),

3. Sharing/Non-sharing (Sharing = band can be shared with other
protected users, ea., same band can be used for
radiosastronomy and for passive remote sensing; Non-sharing
= band must exclusively be used only for application
specified).

These matters will be discussed at the World Radio Conference
(WRC'99) in Geneva in the October-November 1999 timeframe, so
it is important for your comments to be communicated at the
earliest. Please forward your comments to me by November I, 1998.
My coordinates are:

Dr. Ram M. Narayanan
Dept. of Electrical Engineering
209N Walter Scott Engineering Center
University of Nebraska
Lincoln, NE 68588-0511, U.S.A.
Tel: +1 (402) 472-5141, Fax: +1 (402) 472-4732
EMail: rnarayanan@unl.edu



Robert E. McIntosh
1940- 1998

Our colleague and friend, Robert E.
McIntosh, Jr., passed away on July 10,
1998 at the age of 58. Bob contracted a
rare form of cancer, known as Zollinger-
Ellison disease, in 1994. Throughout this
ordeal, Bob kept a positive attitude, and a
desire to confront the problem as directly
as possible.

Bob was prominent in two IEEE
Societies, serving as Treasurer, and then
President of the Geoscience and Remote
Sensing Society (GRS-S), and as
Newsletter Editor, Secretary- Treasurer,
and President of the Antennas

and Propagation Society (AP-S). He served as Editor of the
Transactions on Antennas and Propagation and as a Guest
Editor for the Transactions on Geoscience and Remote
Sensing and Proceedings of the IEEE. He was General
Chairman of the 1976 AP-S Symposium and the 1985 GRS-S
Symposium (IGARSS'85), both of which were held in
Amherst, Massachusetts. He was also well known within the
IEEE Microwave Theory and Techniques Society (MTT-S),
and the International Union of Radio Science (URSI). Bob
spent his entire career of 31 years at the University of
Massachusetts, Amherst, rising to the rank of Distinguished
University Professor in 1996. As a research-oriented
Professor, he directed 20 Ph.D. dissertations, and co-authored
over 80 journal papers. He spent one year as acting head of
the Department of Electrical and Computer Engineering, 17
years as Co-Director of the Microwave Remote Sensing
Laboratory, and was known throughout the microwave
community for his leadership to establish the Microwave and
Electronics Group within the ECE Department. Education of
industrial students was a feature of this program, whose
success can be measured by the awarding of over 180 M.S.
degrees to employees from Raytheon, Lockheed-Sanders, and
General Electric. Bob was also co-founder of Quadrant
Engineering Inc., which is located in Amherst and specializes
in building microwave and millimeter wave systems for
remote sensing applications.

Bob was a Fellow of the IEEE. and was
inducted into the National Academy of
Engineering in 1997. He received a number
of University awards, including the Senior
Faculty Scholarship Alumni Award
(1984), the General Electric Teaching
Award (1988), and the University
Research Fellowship (1995). He also
received the Hobart Newell Award from
Worcester Polytechnic Institute as a
distinguished graduate from that
institution's Electrical and Computer
Engineering Department. Professional
awards included the IEEE

Centennial Medal, the GRS-S Distinguished Service Award
(1985) and the GRS-S Distinguished Technical Achievement
Award (1997).

Bob McIntosh was born in Hartford, Connecticut on
January 19, 1940. He received the B.S. degree (1962) from
Worcester Polytechnic Institute, the M.S. degree from
Harvard University (1964), and the Ph.D. from the
University of Iowa (1967). He married Anne Potvin on July
7, 1962, and is survived by Anne and their five sons. Robert
III was born in 1963, Edgar in 1965, Michael in 1967, Bill in
1970, and Matt in 1972. Anne and all of the sons except
Michael (Ph.D., University of North Carolina) received the
B.S. and/or M.S. degrees from the University of
Massachusetts. Bob and Anne were dedicated parents, and
did well in raising their sons to exhibit the same moral
character that they possessed.

Memorial contributions may be made to the Robert E.
McIntosh Memorial Scholarship Fund, in care of the
Department of Electrical and Computer Engineering, 201
Marcus Hall, University of Massachusetts, Amherst, MA
01003, or in care of the Worcester Polytechnic Institute,
Department of Electrical and Computer Engineering,
Worcester, MA 01609.

Submitted by:
Cal Swift,
Dan Schaubert,
Jim Mead



Introduction to the Special Section on the
Electromagnetic Properties of Sea Ice
Approximately 13 % of the world's oceans is covered by sea ice
during some portion of the year. This volume of ice has significant
effects on the world's climate, ocean currents, and biological
ecosystems. Furthermore, the extent of sea ice cover is used as an
input parameter in many meteorological forecasting models. It is
difficult to obtain ground-based measurements over large regions of
the Arctic, where the distances are vast, the climate is hostile, and
the operations are expensive. The material composition of sea ice
varies with temperature and winds. Thus remote sensing of sea ice
may be the preferred method to obtain quantitative information
about sea ice.

This Special Section of the IEEE Transactions on Geoscience and
Remote Sensing presents results obtained by the Accelerated
Research Initiative (ARI) on the Electromagnetic Properties of Sea
Ice (EMPOSI) that was sponsored by the Office of Naval Research
(ONR). Briefly stated, the ARI had three broad objectives:

· To better understand the mechanisms and processes that link
the morphological characteristics with its electromagnetic
properties.

· To further develop and verify predictive models for the
interactions of visible and microwave radiation with sea

ice.
· To develop and verify the techniques in the mathematical

theory of inverse scattering theory that are applicable to
problems arising from interactions of electromagnetic waves
with sea ice.

Remote sensing is an application of electromagnetic inverse
scattering theory—so called because it inverts the traditional direct
(or forward) concept of physical phenomena: the cause determines
its effects. Inverse theories seek to determine the cause from its
effects; in general they are mathematically oriented and computer
intensive. The EMPOSI ARI provided a unique opportunity to
design sea-ice remote sensing experiments and coordinate them with
the sea ice physics and the corresponding mathematical inverse
scattering models of the electromagnetic interactions of sea ice. This
was a combined effort of several ad hoc groups of theoreticians and
experimentalists working together on various aspects of the ARI.
The cooperation of the groups and individuals is evident from the
contents of the Special Section. The majority of the ARI laboratory
experiments were conducted on the indoor and outdoor ice ponds at
the U. S. Army CRREL (Cold Regions Research & Engineering
Laboratory), Hanover, NH; the ARI field experiments were
conducted at Point Barrow, Alaska.

Arthur K Jordan
Guest Editor

IEEE Transactions on Geoscience and Remote Sensing
Electromagnetic Properties of Sea Ice (EMPOSI)

Introduction to the Special Section on the Electromagnetic
Properties of Sea Ice

A. K Jordan

A Broad Spectral, Interdisciplinary Investigation of the
Electromagnetic Properties of Sea Ice

K. C. Jezek, D. K Perovich, K M Golden, C. Luther, D.
Barber, S. P. Gogenini, T C. Grenfell, A. K Jordan, C. D.
Mobley, S. V Nghiem, and R. G. Onstott

Evolution of Electromagnetic-Signatures of Sea Ice from Initial
Formation Through the Establishment of Thick First-Year Ice

T C. Grenfell, D. G. Barber, A. K Fung, A. J Gow, K C.
Jezek, E. J Knapp, S. V Nghiem, R. G. Onstott, D. K
Perovich, C. S. Roesler, C. T. Swift, and F. Tanis

Forward Electromagnetic Scattering Models for Sea Ice
K M. Golden, M. Cheney, K H. Ding, A. K Fung, T. C.

Grenfell, D. Issacson, J. A. Kong, S. V. Nghiem, J. Sylvester,
and D. P. Winebrenner

Inverse Electromagnetic Scattering Models for Sea Ice
K M Golden, D. Borup, M Cheney, E. Cherkaeva, M S.

Dawson, K H Ding, A. K Fung, D. Isaacson, S. A. Johnson,
A. K Jordan, J. A. Kong, R. Kwok, S. V Nghiem, R. G.
Onstott, J Sylvester, D. P. Winebrenner, and I H H Zabel

Field Observations of the Electromagnetic Properties of First-Year
Sea Ice

D. K Perovich, D. G. Barber, G. F. Cota, A. J. Gow, T. C.
Grenfell, M. Landry, J. Longacre, R. Maffione, C. D. Mobley, R.
G. Onstott, W. S. Pegau, and C. Roesler



Laboratory Measurements of Sea Ice: Connections to Microwave
Remote Sensing

R. Kwok, S. V. Nghiem, S. Martin, D. P. Winebrenner, A. J.
Gow, D. K Perovich, C. T. Swift, D. G. Barber, K M. Golden,
and E. Knapp

Saline Ice Thickness Retrieval Under Diurnal Thermal Cycling
Conditions

S. Shih, K. H. Ding, J. A. Kong, S. V. Nghiem, and A. K
Jordan

Modeling Light Propagation in Sea Ice
C. D. Mobley, G. F. Cota, T. C. Grenfell, R. A. Maffione, W. S.

Pegau, and D. K Perovich

The Role of Snow on Microwave Emission and Scattering Over
First-Year Sea Ice

D. G. Barber, A. K Fung, T. C. Grenfell, S. V. Nghiem, R. G.
Onstott, V. Lytle, D. K. Perovich, and A. J Gow

Electromagnetic and Physical Properties of Sea Ice Formed in the
Presence of Wave Action

R. G. Onstott, S. P. Gogenini, T. C. Grenfell, K C. Jezek, D. K
Perovich, A. J. Gow and C. T. Swift

A Model for Altimeter Returns from Penetrable Geophysical Media
R. J. Adams and G. S. Brown

EMPOSI Data Base
F Tanis and R. G. Onstott



Message from the Bylaws and
Constitution Chairman
Amendments to Society Bylaws

The following amendments to IEEE Geoscience and Remote Sensing
Society Bylaws were approved by the Administrative Committee.
These are hereby being communicated to the society members. If
anyone has any objections, please let me know before October
15,1998. If I do not hear from anyone until that date, it will be
assumed that the members are in agreement with the amendments,
which will then be forwarded to IEEE Headquarters for their final
approval.

1. Paragraph 1.2 relating to Nominations:

REPLACE the last sentence "A nominating petition carrying a
minimum of 25 names of Society members, excluding students, shall
automatically place that nominee on the slate, although the
Nominations Committee may choose to include a name on the slate
regardless of the number of names on the nominating petition"
WITH "A nominating petition carrying a minimum of 5 names of
Society members, excluding students, shall automatically place that
nominee on the slate, although the Nominations Committee may
choose to include a name on the slate regardless of the number of
names on the nominating petition"

CALL FOR NOMINATIONS
Distinguished Achievement Award                          Outstanding Service Award

Deadline November 15, 1998

Please send nominations to:
Professor Kamal Sarabandi
   Radiation Laboratory

      Dept. of Electrical Engineering & Computer Science
                         The University of Michigan
                         Ann Arbor, MI 48109-2122

Voice: 734-936- 1575
FAX: 734-647-2106

E-Mail: saraband@eecs.umich.edu

2. Paragraph lV.8 relating to Fellows and Senior Member Search
Committee:

REPLACE the first sentence "The Search Committee shall identify
suitable nominees for membership upgrade and specifically to
nominate appropriate Senior Members for Fellow status to the
Fellows Committee" WITH "The Search Committee shall identify
suitable candidates for upgrade to Senior Member, and nomination
to IEEE Fellow."

Members having any objections are requested to contact Dr.
Ram Narayanan, Chairman of the Bylaws and Constitution
Committee, at the address below:

Dr. Ram M. Narayanan
Department of Electrical Engineering
209N Walter Scott Engineering Center
University of Nebraska-Lincoln
Lincoln, NE 68588-0511, USA

Tel: + 1 (402) 472-5141
Fax: + 1 (402) 472-4732

EMail: rnarayanan@unl.edu














