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Front Cover - It’s all about beating the weather 

EARSeL eProceedings 05(1), 42-50, 2006: Lars Gleitsmann and Martin Kappas
GLACIER MONITORING SURVEY FLIGHTS BELOW CLOUDS IN ALASKA, -OBLIQUE
AERIAL PHOTOGRAPHY UTILISING DIGITAL MULTIPLE-IMAGE PHOTOGRAMME-
TRY METHODS TO COPE WITH ADVERSE WEATHER

In a subarctic high mountain environment under oceanic climate influence, weather is of para-
mount concern for any optical remote sensing approach. 

The upper right image shows the typical weather conditions with clouds over the target, the
Wolverine Glacier. Of course no photogrammetry from a position above the cloud cover can work
under those common circumstances. Due to this, an aerial application of close range  photogram-
metry was tried, where an oblique-convergent (multiple image) approach is used, orbiting the tar-
get with a low and slow flying small aircraft under the clouds. The survey camera used here,
handheld - out of the open cockpit window - is the well known and tried analogue Rollei 6008met-
ric, a good choice for both cold weather flying and yielding high resolution with 7µm scan. The
method works for targets of limited sizes, but cannot be applied for large acreage mapping or the
like.

The lower left image shows a small section of a measurement image with red dots from the mea-
surements (adjusted for print/ scale & visibility). The upper right shows the typical photogram-
metric problem of the featureless snow and the possible measurements on the upper glacier. The
lower right image finally shows a rawish DEM product of this glacier made from the aerial oblique
images.

The full paper can be found under the following link:
http://las.physik.uni-oldenburg.de/eProceedings/vol05_1/05_1_gleitsmann1.html
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1 EDITORIAL

On October 4th, 1957, Russia launched
Sputnik 1, the first manmade satellite, into
space from the Baikonur Cosmodrome in
Kazakhstan. Coming at the height of the
Cold War, the launching of Sputnik caught
the West by surprise, and led to a wave of
self-recriminations in the US, the beginning
of the space race, and a movement to re-
form science education in the USA. Sputnik
1 (meaning fellow traveler or satellite in
Russian) weighed 83 kg and carried two
radio transmitters that operated for three
weeks until their chemical batteries failed.
Sputnik incinerated on re-entry into the
earth’s atmosphere on 3 January 1958.

Next year there will be extensive celebra-
tions for the subsequent fifty years that
man has been exploring and using space.
Much of this exploration is related to the
phenomenal changes that have occurred in
our understanding of the cosmos in the last
fifty years, with the latest developments in
one aspect of this knowledge being reflect-
ed in the current information coming from
space explorers such as the ESA Venus Ex-
press. Our understanding of the universe is
still expanding at a phenomenal rate, very
much because of the way that we have and
are collecting data on the universe from
space.

Other applications of space have come in
the form of revolutionarily improved
telecommunications around the globe,
GPS, weather predictions and monitoring
of the ozone hole to name but some of the
more obvious benefits of space exploration
and use to mankind. And these develop-
ments have had some spectacular spinoffs.
We all know about Teflon, but the most
spectacular must be the blossoming of the
web. It is possible that the web could have
come to fruition without satellite commu-
nications, but for those of us who remem-
ber telephone communications before
satellite communications, this suggestion
must create an air of scepticism.   

We in EARSeL are vitally interested in most
of these applications, either professionally
or personally. However professionally we
are also interested in the development of

earth observation, clearly an area of profes-
sional activity that could only come into
being with the availability of space image
data. Some aspects of earth observation
have become established as operational
systems, whilst many still remain in the re-
search and development arena. Of those
that are operational, probably the most im-
portant is the impact that satellite image
data has had on weather predictions. One
can easily talk about pre and post satellite
weather predictions as being like chalk and
cheese. I can still remember the farmers in
Australia using the barometer to decide
whether they would sow or harvest the
next day or not, the daily papers carried
long term predictions of weather trends by
the weather medicine men that existed at
that time and the daily weather predictions
on the radio were for the next day. We have
progressed a long way from that situation,
as Eberhard describes in his paper in this
Newsletter.

To me the technical developments that
have occurred since the advent of remote
sensing are just as spectacular. We in
EARSeL are also celebrating this fifty years
in space, through articles in this newsletter
that celebrate the successes that have come
from this exploration, articles on the tech-
nological developments that have occurred
and articles relating to the way forward
with new applications. Towards this end, in
this edition of the Newsletter you will find
an article by Eberhard Parlow on how
weather prediction has changed over the
last fifty years. Neither Eberhard nor I are
suggesting that all of these dramatic
changes are due to remote sensing because
they are clearly not, but the use of remote-
ly sensed imagery, in conjunction with
ground data and modelling work in com-
puters, has formed the background to the
revolution that we have seen in weather
prediction over the last fifty years. And this
revolution could only have taken place
with space exploration in its different
forms.

Nor have we come to the end of the revo-
lution in developments that are occurring
in our technological area. In saying this I
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2.1 NEW MEMBERS

GEMME - Georesources & Geo-Imaging
Laboratory
Université de Liège
Sart Tilman - B52
4000 Liège, Belgium
EARSeL representatives: Prof. Eric Pirard,
Dr. Fernando Caceres

I hope to receive an article on the activities
within the GEMME laboratory for the next
newsletter and I would like to welcome the
members of GEMME into EARSeL.

LABORATOIRE de PLANETOLOGIE et
GEODYNAMIQUE de NANTES (LPGN)

http://www.sciences.univ-nantes.fr/geol/
UMR6112/

Studying Earth-like planets to better un-
derstand the Earth’s dynamics

The research performed at LPGN aims at

understanding the dynamics and evolution
of the Earth and Earth-like planets. The
LPGN is involved in most ESA (European
Space Agency) missions devoted to the
study of the solar system including Cassi-
ni-Huygens, MarsExpress and VenusEx-
press. Most of the researchers have a strong
background in Earth Science and apply
their skills to the study of other planets.
Their research is funded by national re-
search programs and they organize and
participate to field trips and cruises in order
to get the data necessary to understand the
Earth’s dynamics. The four main research
themes are:
•   Dynamics of continental surface
• Formation and evolution of oceanic

lithosphere
•   Internal dynamics of Earth-like planets
•   Icy satellites

The scientific objectives have lead us to de-
velop several capabilities including numer-
ical modelling on massively parallel
computers, high-pressure and low-temper-

2 NEWS FROM MEMBERS AND SPECIAL INTEREST GROUPS

am aware of the changes that Google Earth
is bringing to the whole concept of viewing
the earth. Before satellites, one could only
envisage the earth as a whole in one’s mind
eye. Since then images of the earth have
made the concept of Gaia reasonable to the
science community and in an abstract way
to the community at large. Google Earth is
revolutionising this attitude, such that I be-
lieve that the boundary that we see in
weather prediction (pre and post weather
satellites) will come to pass in that the level
of acceptance of satellite images will be
quite different pre and post Google Earth.
Pre Google remote sensing was kept in the
domain of a specialist elite with their “big”
pockets, sophisticated software and hard-
ware. Post Google earth will see this group
drowned in the interest and use of the data
by the general community; school children,
university students, and the general public
in their weather maps, in their GPS con-
trolled car navigation systems, in the maps
that they access through the internet and

that they view in their atlases, in the inte-
gration of images into the information they
peruse in deciding on a holiday destination
or the purchase of a business site or farm.
These images will stop being an exotic
extra and become an essential element in
the suite of information that is used in
making many different types of decisions.

I think that we are seeing the start of a truly
geo-educated population, not just a geo-ed-
ucated elite. And of course this is going to
have huge implications for us as scientists
and implementers in this technical area. So
the future should hold more interest in the
use of the data in ways that we have not
even thought about, more funding oppor-
tunities, more data supply alternatives and
also more competition. So, if you thought
the first fifty years have been exciting, then
just wait for the second fifty years.

Keith McCloy
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3 NEWS ITEMS

3.1   Meteorological satellites - A brief
historical review

Many people have worked out a history of
meteorological satellites in the past. This
will be another attempt to compile in brief
the fast developing and wide field of satel-
lite remote sensing techniques in the field of
meteorology. Doing that now for this issue
of the EARSeL Newsletters is related to the
20th anniversary of EUMETSAT in 2006 and
next year’s celebration of 50 years in space
since the launch of Sputnik 1. 

As far as meteorological satellites are con-
cerned it has a long history when TIROS 1,
the first true weather satellite, was
launched on April 1, 1960. But even before
TIROS 1 was launched there was a great in-
terest to predict tomorrow’s weather and at-
tempts were made to probe the atmosphere
with all kinds of flying vehicles just like bal-
loons and kites in the early 20th century.
Due to the rapid development of the air-
plane technology during World War I new
ways to obtain upper air observations were
developed. After 1920 programmes of daily
observations from sensors that were at-
tached on the wings of the aircraft were ini-
tiated. In 1929, Robert Goddard launched a
payload on a rocket that included meteoro-
logical instruments like a barometer and a
thermometer as well as a camera. The ori-
gins of the meteorological satellite pro-
gramme are often traced back to this effort.

Evolution of the Polar Orbiting Meteoro-
logical Satellites
History changed on October 4, 1957, when
the Soviet Union successfully launched
SPUTNIK 1. The world's first artificial satel-
lite was about the size of a basketball,
weighed only 83 kg, and took about 98 min-
utes to orbit the Earth on its elliptical path.
The official scien¬tific mission of this first
satellite was observation of ionosphere. 

After this successful mission on the height
of the Cold War the United States accelerat-
ed its programme to launch the first meteo-
rological satellite TIROS-1 (Television
Infrared Observational Satellite) on 1 April
1960. For the first time, complete pictures of
the clouds associated with large weather
systems could be made visible. The opera-
tional meteorological satellite programme
evolved rapidly thereafter. A total of ten
TIROS satellites were launched which car-
ried vidicon camera systems for daytime
visible imaging and passive infrared ra-
diometers for sensing during both day and
night. Some of the important steps in the
TIROS programme are listed below: 
•   TIROS 8 had the first Automatic Picture

Transmission (APT) equipment that al-
lowed images to be sent back right after
they were taken instead of having to be
stored for later transmission. Eventually,
APT pictures with reduced spatial reso-
lution could be received on fairly simple
ground stations anywhere in the world,
even in university classrooms. Many of
us have experienced this technology
ourselves which made meteorological
satellite data useable to a wide user
community. 

•   The introduction of sun synchronous or-
bits, which meant that a satellite crossed
the equator at the same local solar time
each orbit - this allowed for the devel-
opment of worldwide mosaics of satel-
lite images and opened the door for a
number of important scientific projects,
including the World Climate Research
Programme (WCRP).

Another series of US meteorological re-
search satellites were the NIMBUS satellites
designed to test atmospheric remote sens-
ing systems and as a test bed for future op-
erational polar orbiting instruments as
major goals. With it, synoptic views of the
Earth could be acquired which clearly

ature laboratory experiments, visible and
near-infrared mapping using imaging spec-
trometry at different scales (laboratory, air-

borne, spaceborne), seismic network and
development in space geophysics. 
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showed weather patterns and pronounced
geo¬logic and vegetation patterns. Seven
NIMBUS spacecraft have been launched
into near-polar, sun-synchronous orbits be-
ginning with NIMBUS 1 on August 28,
1964 until NIMBUS 7, launched on Octo-
ber 1978. NIMBUS provided a number of
science firsts and laid the foundation for
satellite data use in ‘Earth Applications
Science’ (meteorology, oceanography, hy-
drology, geology, geomorphology, geogra-
phy, cartography, and agriculture). It can
be pointed out that the roots of the Land-
sat programme can be traced directly back
to NIMBUS series. Significant advances
with this satellite series included routine
global coverage. Based on these data jet
streams, mid-tropospheric trough and
ridge lines, and vorticity centres were
readily located in the images. While the
feasibility of using satellite imagery to lo-
cate and track tropical storms was recog-
nized almost immediately, routine
surveillance was assured and techniques
to estimate hurricane intensity from satel-
lites became a regular part of weather fore-
casting. 

These experimental satellite series eventu-
ally carried a variety of sensors, evolving
as technology and experience increased.
Working together, NASA and the Environ-
mental Science Services Administration
ESSA stimulated improved designs.
TIROS-1 through TIROS-X contained sim-
ple television cameras, while four of the ten
satellites also included infrared sensors. Fi-
nally NASA and ESSA initiated the TIROS
Operational System (TOS) with its first
launch in 1966. 

A further achievement during the 1970s
was the Improved TOS (ITOS), which com-
bined APT and global data collection/
recording in each satellite. ITOS also intro-
duced day/night acquisitions and a new
series of Scanning Radiometers, which of-
fered vastly improved data. Later, ITOS
carried the Very High Resolution Radiome-
ter (VHRR). As part of international weath-
er data exchange, NOAA (National
Oceanic and Atmospheric Administration)
introduced the direct reception of VHRR
data at no charge to ground stations built
by an increasing number of users, begin-
ning in 1972. 

The latest generation of this series has been
operational since 1978. TIROS-N (for
TIROS – NOAA) and NOAA-7 through the
latest NOAA-18 include the Advanced
Very High Resolution Radiometer
(AVHRR). The major advance introduced
with this satellite series was the shift from
an analogue data relay to a fully digital
system. Data are digitized onboard the
spacecraft before being transmitted to the
Earth. Also the size and weight of the satel-
lite has changed from under 300 kg with
the ESSA series of satellites to over 1200 kg
with the TIROS-N satellites. There has been
one change in the TIROS-N with the addi-
tion of a second thermal infrared band to
help in the correction for water vapour at-
tenuation when computing sea surface
temperatures (split window technique) and
with all channels providing imagery at 1.1
km resolution at nadir. This long lasting
and still ongoing history of NOAA–
AVHRR imagery over several decades is
now an important data source for time se-
ries analysis in continental to global scales
for changes in the Earth’s system due to an-
thropogenic impacts and the consequences
of global climate change to our environ-
ment.

Another very important development
made during these early years of satellite
meteorology was the use of multi-spectral
satellite imagery for vertical profiles of
temperature, humidity and other trace
gases. Meteorological observations from
space are made through the electromagnet-
ic radiation leaving the atmosphere. Out-
going radiation from Earth to space varies
with wavelength for two reasons: (a)
Planck function dependence on wave-
length, and (b) absorption by atmospheric
gases of differing mole¬cular structure
(CO2, H2O, O3...). Around absorbing bands
of the constituent gases of the atmosphere,
vertical profiles of atmospheric parameters
can be derived. Sampling in the spectral re-
gion at the centre of the absorption band
yields radiation from the upper levels of
the atmosphere (e.g., radiation from below
has already been absorbed by the atmos-
pheric gas); sampling in spectral regions
away from the centre of the absorption
band yields radiation from successively
lower levels of the atmos¬phere. With care-
ful selection of spectral bands in and

6
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around an absorbing band, it was suggest-
ed that multi-spectral observations can
yield information about the vertical struc-
ture of atmospheric temperature and mois-
ture. The first temperature retrievals were
accomplished with the Satellite Infrared
Spectrometer (SIRS), a grating spectrome-
ter aboard NIMBUS-3 in 1969. Comparison
with radiosonde observed profiles showed
that the satellite-derived temperature pro-
files were very representative overall, with
detailed vertical features smoothed out. 

One sustainable contribution of satellite
meteorology to global change studies
began with the Total Ozone Mapping Spec-
trometer (TOMS) onboard a NIMBUS-7
satellite launched in 1978. This NASA-de-
veloped instrument measures ozone indi-
rectly by mapping ultraviolet light emitted
by the Sun to that scattered from the Earth's
atmosphere back to the satellite. The TOMS
instrument has mapped in detail the global
ozone distribution as well as the Antarctic
‘ozone hole’ which forms from September
through November of each year. During its
lifetime on Nimbus-7 (1978 – 1993) TOMS
helped make ‘ozone’ and ‘ozone hole’ a
common word through impressive images
of the Antarctic Ozone Hole and became an
important contribution to the first World
Climate Conference held at WMO 1979 in
Geneva. These satellite derived measure-
ments of the terrestrial spectrum revealed
details of water vapour, and ozone absorp-
tion bands never seen before. To guarantee
long term daily mapping of the global dis-
tribution of the Earth's atmospheric ozone
there was a continuation with TOMS
aboard a Russian Meteor-3 satellite from
1992 – 1994 and onboard Earth Probe from
1996 – 2005. Today the OMI (Ozone Moni-
toring Instrument) will continue the TOMS
record for total ozone and other atmos-
pheric parameters related to ozone chem-
istry and climate. OMI is flying on the EOS
Aura platform.

In Europe little has been achieved in the
field of near-polar orbiting meteorological
satellites during the last decades of the 20th
century. During the 1980s, ESA had been
planning to build an Earth Observation
multi-disciplinary Polar Platform for flying
by the end of the century. At some stage, it
was decided that the instruments of meteo-

rological operational nature would be bet-
ter put together on a separate satellite,
based on the polar platform design. After
many delays the launch of this first Euro-
pean polar orbiting meteorological satellite
was planned for July 17, 2006 from the
Russian Baikonur launch site, but had to be
called off due to technical reasons of the
Soyuz’s ground segment. The launch is
now planned for October 7, 2006. 

With its launch METOP-1, Europe’s first
operational polar-orbiting weather satel-
lite, will replace one of two satellite ser-
vices operated by NOAA. EUMETSAT, the
European Organisation for the Exploitation
of Meteorological Satellites, is committed
to establish, maintain and exploit European
operational systems of meteorological
satellites and is responsible for the ground
segment of METOP, developed by the Eu-
ropean Space Agency ESA. EUMETSAT
was founded in June 1986 and has celebrat-
ed its 20th anniversary on July 19, 2006.
From an EARSeL point of view it is inter-
esting that Prof. André Lebeau, first Vice-
Chairman and from 1990 – 1994 Chairman
of the EUMETSAT Council, was not only
one of the founding fathers of EUMETSAT
but also of EARSeL. 

The United States has delivered meteoro-
logical data  from polar orbit free of charge
to users worldwide for almost 40 years.
METOP represents Europe’s contribution
to a new cooperative venture which will se-
cure this weather data service for the next
decades. The present plan is to launch three
METOP satellites sequentially to maintain
the service for at least 14 years. METOP
will carry a set of 'heritage' instruments
provided by the United States and a new
generation of European instruments offer-
ing improved sensing capabilities to both
meteorologists and climatologists. The new
instruments will augment the accuracy of
temperature and humidity measurements,
and wind speed and wind direction mea-
surements, especially over the ocean, and
provide a more accurate profile of ozone in
the atmosphere.

METOP will replace the morning orbit of
NOAA satellites at the same local time (9.30
AM). NOAA will continue to operate its af-
ternoon satellite service from a comple-



EARSeL Newsletter September 2006 - Number 67

8

mentary orbit which follows a track at a
local time of 2.30 PM. 

Evolution of Geostationary Meteorologi-
cal Satellites
Geostationary satellites, such as ME-
TEOSAT and its successor MSG, are fixed
and provide direct images of nearly a quar-
ter of the Earth’s surface. They are particu-
larly useful for imaging the rapidly
changing atmosphere within minutes.
Polar orbiting satellites, however, provide
more detailed global coverage, but at
longer time intervals. The geostationary
orbit above the equator enables continuous
surveillance of the weather. 

On December 6, 1966 the first Applications
Technology Satellite (ATS-1) was launched.
ATS-1's spin scan cloud camera was capa-
ble of providing full disk visible images of
the Earth and its cloud cover every 20 min-
utes. Meteorologists were surprised at the
first views of global animations of clouds
and cloud systems in motion. By the early
1970s ATS imagery was being used in op-
erational forecast centres, with the first
movie loops being used at the US National
Severe Storm Forecast Centre (NSSFC) in
the spring of 1972.

As with the polar programme, NASA re-
search and development led to the opera-
tional geostationary satellite programme.
The success of ATS in the meteorological
arena led to NASA's development of the
Synchronous Meteorological Satellite
(SMS), an operational prototype dedicated
to meteorology. SMS-1 was launched May
1974 and SMS-2 was launched February
1975: those satellites were positioned above
the equator at 75° W and 135° W, which
until today remain the nominal positions of
the US eastern and western Geostationary
Operational Environmental Satellites
(GOES) which was first launched in 1975.

In 1977 the European Space Agency
launched a geostationary METEOSAT,
which provided visible imagery at 2.5 km
spatial resolution, infrared window band
imagery at 5 km spatial resolution, and
also water vapour band imagery at 5 km
spatial resolution. These new images in the
water vapour band provided a very differ-
ent view of the planet Earth. Upper tropo-

spheric humidity and high cloud features
dominate the image and indicate synoptic
scale circulations. Three GOES and one
METEOSAT were used as part of a Global
Atmospheric Research Programme
(GARP) in 1979 to define atmospheric cir-
culations. Organized by the Committee on
Space and Atmospheric Research
(COSPAR), this was the first international
experiment to use sa¬tel¬lites.

As imagery from polar orbiting satellites
helped advance understanding of synoptic
scale phenomena, imagery from geosta-
tionary satellites helped advance under-
standing of the mesoscale. Prior to the
geostationary satellite the mesoscale was a
‘data sparse’ region. Meteorologists were
forced to make inferences about mesoscale
phenomena from macroscale observations.
Today geostationary satellite imagery rep-
resent the equivalent of a ‘reporting sta-
tion’ (up to every 1 km with visible data
and up to every 3 km with infrared data)
and hence shows features that are seldom
detected by fixed observing sites. The
clouds and cloud patterns in a satellite
image provide a visualization of mesoscale
meteorological processes. When imagery is
viewed in animation, the movement, orien-
tation, and development of important
mesoscale features can be observed,
adding a new dimension to mesoscale rea-
soning. Furthermore, animation provides
observations of convective behaviour at
temporal and spatial resolutions compati-
ble with the scale of the mechanisms re-
sponsible for triggering deep and intense
convective storms. 

The first step in the development of a Eu-
ropean meteorological satellite system oc-
curred in 1968. The eight-nation European
Space Research Organisation (ESRO), later
to become the European Space Agency
(ESA), received funding for studies of ap-
plication satellites including weather satel-
lites. Initially ESRO promoted the idea of
an experimental polar-orbiting satellite
project conceived by UK scientists. How-
ever, Prof. Pierre Morel, then Director of
the French space agency Centre National
d’Etudes Spatiales (CNES), was convinced
that a geostationary satellite could provide
essential data for weather forecasting, as
well as providing the public with easily
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recognisable television pictures of the
weather. This proposed METEOSAT pro-
ject was redirected towards ESRO, but
found little favour at first. The UK propos-
al had merit from a specific European
weather forecasting perspective: the north-
ern European (especially Nordic) countries
lie near the edge of the view from a geosta-
tionary satellite, and considered that their
needs were better met by a polar-orbiting
satellite. On the other hand, METEOSAT
was the more visionary idea, introducing
the concept of a global system of geosta-
tionary platforms capable of observing the
atmospheric circulation and weather
around the equator in near real-time and in
September 1972 ESRO officially adopted
the METEOSAT programme.

The European history of success with geo-
stationary meteorological satellites started
with the launch of METEOSAT-1 on No-
vember 23, 1977 from Cape Canaveral. It
reached its definitive position at 0° longi-
tude over the Gulf of Guinea on December
7, 1977. A series of identical satellite fol-
lowed with METEOSAT-2 in 1981 until
METEOSAT-7 in 1997. From METEOSAT-2
on all satellites were launched from ESA’s
space port Kourou in French Guiana with
Ariane rockets. All these satellites belong-
ing to the so-called METEOSAT First Gen-
eration provide data 24 hours a day from
three channels in the visible, infrared, and
water vapour regions of the electromagnet-
ic spectrum.

Satellites operated in space according to a
schedule of overlapping time which means
that it was always guaranteed that a back-
up satellite was in orbit in case of failure of
the operational one. This led to a situation
that after the launch of MTEOSAT-7 it was
decided to shift METEOSAT-5 to a position
at 63 °E in early 1998 for being used in the
international Indian Ocean Experiment
(INDOEX). After the end of this experi-
ment METEOSAT-5 continued to operate
as what is now known as Indian Ocean
Data Coverage (IODC) and fills since that
time the gap of geostationary meteorologi-
cal satellites over the Indian Ocean. To-
gether with METEOSAT, GOES-W,
GOES-E and the Japanese GMS this enables
an observation of meteorological processes
around the world except the polar regions.

On August 28, 2002 started a new era of
European geostationary satellites with the
successful launch of the first METEOSAT
Second Generation Satellite (MSG-1) or
METEO¬SAT-8. MSG-1 is a significantly
enhanced follow-on system to the previous
generation of METEOSAT through the 12
spectral bands (3 in the previous system) of
its radiometer, the Spinning Enhanced Vis-
ible and InfraRed Imager (SEVIRI). Eight of
the channels will be in the thermal infrared,
providing among other information, per-
manent data about the temperatures of
clouds, land and sea surfaces. One of the
channels is called the High Resolution Vis-
ible (HRV) channel, and has a sampling
distance at nadir of 1 km, as opposed to the
3 km resolution of the other visible chan-
nels. Using channels that absorb ozone,
water vapour and carbon dioxide, MSG
satellites will also allow meteorologists to
analyse the characteristics of atmospheric
air masses making it possible to reconstruct
a three-dimen¬sional view of the atmos-
phere. The improved horizontal image res-
olution for the visible light spectral channel
(1 km as opposed to 2.5 km on the previous
system) and the full disc view every 15
minutes enables monitoring of rapidly
evolving events. This supports the weather
forecaster in the swift recognition and pre-
diction of dangerous weather phenomena
such as thunderstorms, heavy rain, snow,
fog and explosive development of small
but intense depressions, which can lead to
devastating windstorms. This successful
story of the European MSG satellites can be
finished with the information, that on July
18, 2006, MSG-2 (now renamed to Me-
teosat-9) as the second out of four satellites,
which guarantee for high resolution weath-
er information over the next 18 years, ar-
rived its orbit at 0° longitude. From this
position Meteosat-9 becomes the official
back-up satellite to Meteosat-8. The Me-
teosat-8 satellite remains, until further no-
tice, the operational prime. 
This brief historical report is not complete
since there are many additional missions
existing like CLOUDSAT, SeaWinds on
ADEOS-II, QuickSCAT, the Tropical Rain-
fall Measuring Mission (TRMM) or all
those meteorological/climatological instru-
ments flying on ENVISAT like SCIA-
MACHY, MIPAS etc. Nevertheless, the
report would not have been made possible
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without very much information provided
from several sources on the internet. My
thanks go namely to ESA, EUMETSAT,
NASA, NOAA and numerous other web
sites.

Eberhard Parlow,
Eberhard.Parlow@unibas.ch

3.2 NEWS FROM IFREMER

Dynamiques de l’Environnement Côtier 
Centre de Brest – BP 70
F 29280 PLOUZANE

Remote sensing for coastal seabed habitat
mapping 
The research department Dyneco (Dy-
namiques de l’Environnement Côtier) at
Ifremer, Centre de Brest, France embarked
4 years ago in mapping the seabed habi-
tats of the coastal zone of France. The
Rebent (Réseau benthique, http://www
.rebent.org) project was first taylored to
the region of Brittany by bringing togeth-
er all the local actors in seabed mapping,
marine biologists for the most part but
also geophysicists and geographers from
the regional scientific community and is
now about to be extended to the whole
coastline. In Brittany it became operational
in 2003 and is currently delivering habitat
maps. In 2004 a European component was
added to it by way of the Mesh project
(Mapping European Seabed Habitats –
http://www. searchmesh.net/), a joint ini-
tiative funded by the Interreg North West
programme of the EC.

The area under scope can schematically be
divided into three domains: a) the subti-
dal zone, where only acoustics tools are
effective, b) the intertidal zone, where re-
mote sensing tools are also quite effective,
c) the more challenging interface of shal-
low water where synergy of both types of
techniques is being experimented.

Given the complexity of many inshore en-
vironments, mapping strategies were
looked at, aiming at optimising habitat
discrimination by combining various
sources of remote sensing data (acoustic
and remote sensing) and minimum
ground truthing and sampling.

High resolution remote sensing techniques
are of many kinds, some of them rather
well established such as Spot 5 or aerial
photography, others still being in an as-
sessement phase such as Lidar. 

Spot 5, currently featuring a full colour 10
metre resolution (marginally increased to
5 metres by panchromatic fusion) yields
100% coverage of the intertidal zone. It is
mainly geared towards mapping the veg-
etal fraction, currently including seaweed
belts (mostly fucoids) and saltmarshes. A
robust index (actually a cover index de-
rived from the well known NDVI) derived
from previous Spot series provided satis-
factory assessment of seaweed habitats
and allowed for change detection. A map-
ping update frequency of 5-6 years was
planned. The only severe constraint with
satellite data is the recourse to program-
ming the satellite so as to acquire spring
low tide shots. However this constraint
will be alleviated with the advent of the
Pleiades constellation and its doubled re-
visit capability (planned 2008). At the pre-
sent stage, a full coverage of the intertidal
zone of Brittany is underway.

On a more local scale, specific priority sec-
tors were selected (representing about
15% of the total coastal zone) that are to be
mapped thoroughly on high scale (better
than 1/25000). To achieve this, a combina-
tion of data was deemed necessary, with
aerial photography (ortho-mosaics) form-
ing the base layer. Whilst it represents the
mapping reference onto which other data
sources are mapped, its limited quality in
terms of colours dynamics restricts its
standalone use. Yet it proves quite effi-
cient in e.g. seagrass mapping, where tex-
ture is more relevant than colour.

To complete aerial photography topo-
graphic Lidar surveys were run on sever-
al sites featuring more intricate habitats.
This technique is now fully operational
and well mastered by a number of con-
tractors in Europe. The availability of ele-
vation on 1 to 2 metre resolution DTMs
with vertical accuracy of 15 cm highly en-
hanced the ability of interpreters to iden-
tify specific units or to interpolate on the
basis of elevation of slope. Rather than el-
evation, the flooding frequency, obtained

10
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by inverting the tidal curve at any given
location was shown to be most powerful
in detecting ecological boundaries that are
a result of seawater flooding time.  This
was reported in a paper at the Earsel SIG
Coastal Zone meeting in June 2005 in
Porto. The local variability of the elevation
still needs to be looked at, as it could help
identify particular habitats such as boul-
ders. Aerial photography remains efficient
to a few metres underwater at the most
(referring to the typical clear waters of
Brittany) to detect and map either sea-
grass or seaweed presence, unfortunately
most of the time the lower limit of sea-
grass beds is blurred. 

To overcome this, and more generally as
we were seeking for a mapping tool not
hindered by navigational constraints in
rocky foreshores, hydrographic Lidar was
tested recently with a twofold objective: a)
to provide water depth in shallow waters
where acoustic sensors (and platforms)
are least effective, b) to yield bottom type
information thanks to light backscatter
waveform. 

The results in terms of range detection are
reported to be within the announced spec-
ifications (rms of 30-40 cm), which proves
to be quite stisfactory for ecological pur-
poses. Detection still currently occurs
through 20 metres of water (Secchi disk of
5-7 metres), which potentially gives ac-
cess to information on a whole unknown
portion of our coastal seabed. Seagrass
patches clearly appear on hydrographic
Lidar DTMs, a very encouraging fact. Be-
sides, measurement of backscatter has
been reported feasible by some Canadian
researchers. This was obtained by invert-
ing the lightpath model along with the
know-ledge of the depth to retrieve bot-
tom type. These expectations remain to be
tested on our sites for the detection of
standing kelp and seagrass. As a matter of
fact, it is expected that the presence of
kelp will induce a signature on the wave
form quite the same way land vegetation
creates a double pulse on topographic
Lidar. Such bottom detection would high-
ly enhance the potential of the Lidar tech-
nique.

An intercalibration meeting in les Abers organised under the aegis of the Mesh project,
Brittany, September 2005.
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Finally it should be mentioned that hy-
drographic Lidar, as it uses green and in-
frared light beams is currently operated
simultaneously in the two modes (topo-
graphic and hydrographic), hence poten-
tially saving a topographic survey, at least
in overlapping zones. However the latter
mode being much more expensive than
the former (typically three times), the sur-
veying strategy needs to be thoroughly
adapted to each particular coastal config-
uration. 

The Mesh project
largely supports this
methodological re-
search. It is expected
that a follow up pro-
ject will draw on
these advances to
submit a wide scale
mapping project for
the shores of Europe
in the framework of
the FP7. If you’re in-
terested on seabed
mapping, synergy of
techniques, and wish
to take part to
prospects in this field
please contact either
Jacques Populus or
any of the Mesh part-
ners.

Jacques Populus
Dyneco/Vigies
jpopulus@ifremer.fr

12

Zostera marina beds
are visible on
bathymetric Lidar
(raw data as colored
dots); background:
ortho-photography on
Les Abers, Brittany.

The habitat map of Glénan site, Brittany, resulting from combined
interpretation of visible and acoustic remote sensing.
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3.3 TUTORIAL ON TIME SERIES ANALYSIS
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Definition of a time series using 47 years of atmospheric CO2 data at Moana Loa

Use of Time Series Analysis Techniques
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Stationarity defined.

Removing the trend from the data. For vegetation I have found that a second order polynomial is adequate.
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The trend surface for CO2 at Mauna Loa in Hawaii.

The data after removal of the trend. The strong seasonal component means that this data is still not
stationary.
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The classical way to remove the seasonal component.

The seasonal components as derived by the additive and the proportional methods. The results are different,
but usually very similar.
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The data after removal of the trend and the seasonal component. The data may still contain cyclic and
random components, as this data does.

The problem with this classical approach, at least in relation to vegetation.
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Once the data is stationary, then the classical approach is likely to involve AR or ARMA modelling. Whilst
both can be very powerful, they involve a lot of experimental involvement of the researcher, something that
we cannot do with image data. We need another solution.
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The way that I have been experimenting with is to derive the Fourier Transform of the data and filter this
for selected frequencies.

The nature of the Fourier Transform of data.
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And some more on the characteristics of the Fourier transform of data.
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A trend is defined as a uniform change in the vegetation status throughout the year, whilst
a change in seasonality occurs when there are differential changes within the season.
There are different causes for a trend and a change in seasonality, and these can be ex-
pressed differently in their effect on the trend and the seasonal profile. 

There are four ways that vegetation can change:-

1 A trend or a uniform change across the year,
2 A change in peakedness,
3 A broadening of the season, and
4 A shift in the peak of the season.

22

Under certain circumstances a change in the phenology of the vegetation can be translated into a trend. The
classical trend analysis thus can often mask what is actually happening to the vegetation.
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A trend can occur when the changes in temperature and rainfall allow increased growth
throughout the year. A change in peakedness can occur when rainfall limited vegetation
receives more rain, allowing more growth in the season, but any changes in tempera-
ture are not sufficient to enable growth out of the season.  A change in the length of the
growing season can occur when changes in temperature allow for a longer growing sea-
son and a shift in the peak can occur when changes in temperature allow the earlier
growth of annuals that are genetically programmed to grow, flower, fruit and die.

This figure shows shifts in the peak, changes in peakedness, trends and broadening for the vegetation
around the globe using the Fasir V4 data set supplied by Dr Sietse Los of the University of Wales.
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Let us further consider some of the seasonal characteristics of crops.

With crops, the envelope to the seasonal profile is best fitted using two functions; the exponential function
for the growth phase and a peak function for the mature phase, such as the Gaussian model.
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F Statistic values for the fitting of two functions to various fertiliser treatments of Winter Wheat and
Spring Barley.

The trajectory of crops can be split into the two components, that due to the predictable factors or potential
growth, and the reductions from this caused by the unpredictable factors, giving actual growth.
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Regressions of some of these indices against Crop N content, where the plot data are all on the same soil
type, so that the only predictable variable is variations in soil fertility, dominated by the application of
fertiliser. For image data, where other predictable factors also can vary, then the correlation is not so good.

The actual data and its envelope fit, used to derive indices that are meant to be indicative of crop growth.
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Analysis of trends in NDVI using four different long term global datasets based on AVHRR data all show
an increasing trend. But this trend masks what is actually happening to the vegetation.

There is also the need to compare temporal datasets.



EARSeL Newsletter September 2006 - Number 67

30

The theoretical basis for the method of comparison that I have developed.
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Changes in the shift, gain, offset and Coefficient of Determination for selected sites around the globe as
derived from this comparison. The advantage of this approach is that the parameters all have a meaning in
terms of the nature of the change that has occurred.

Comparison for four sites; the differences are due to the weather. Most of the sites are strongly linear.
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Comparison for the same sites, between the AVHRR based data and the global vegetation process model
estimate of vegetative status. The lack of linearity indicates a significant difference between the satellite
based record and the model estimate of vegetative growth.

Keith McCloy, keith.mccloy@agrsci.dk
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3.4   Workshop on the analysis of time
series data at Bolzano

Program, Thursday, 7th June 2007
0900 – 1430 Registration
1430 – 1500 Coffee
1500 – 1700 Pre-processing of Image Data
1900           Workshop Dinner

Program, Friday 8th June 2007
0830 – 1030 Classical Time Series Analysis
1030 – 1100 Coffee
1100 – 1200 The Analysis of Seasonality
1200 – 1300 Lunch
1300 – 1400 The Analysis of Seasonality –

cont’d.
1400 – 1430 Coffee
1430 – 1630 Issues of dimensionality
1630 – 1700 Closing Session

The images shown are of NDVI in Febru-
ary, April, June, August, October and De-
cember 1982, Fasir dataset, supplied by Dr
Sietse Los, University of Wales.

The purposes of the workshop are to: 
• Discuss the issues and needs in the ade-

quate pre-processing of image data so as
to provide a consistent data set for tem-
poral analysis and learn about some of
the available time series datasets.

• Learn about the classical methods of time
series analysis and consider how it may
be adapted to the analysis of image data.

• Learn about the latest techniques in the
analysis of seasonality and how to mea-
sure its changes in image data.

• Discuss issues of dimensionality (spatial,
spectral, informational) in time series of
image data and how to reduce this prob-
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lem yet not remove information from the
data.

• Provide attendees with the opportunity
to display posters of their work during
the workshop. 

Registration for the workshop should be
done through the EARSeL web page,
www.earsel.org/welcome.html for the
EARSeL Symposium.

3.5   Garig Gunak Barlu National Park,
Australia

This is a Landsat image acquired on 30
July 2006 of the Garig Gunak Barlu Na-
tional Park at the northern tip of North-

ern Territory, Australia. The park spans
the whole of the peninsular and includes
the surrounding waters of the Van
Diemen Gulf and the Arafura Sea. Near-
ly the whole peninsula is Aboriginal
land, and the park is managed as a sanc-
tuary under the direction of traditional
Aboriginal landowners. Diverse habi-
tats—from coral reefs, to rainforests, to
wetlands—are scattered across the park,
which protects six different kinds of sea
turtle and the largest wild herd of native
Indonesian cattle, endangered in its na-
tive habitat. The Park is internationally
important and was the first park in the
world to be declared under the RAMSAR
Convention because of it's significant
wetlands.

34
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The peninsula is a narrow strip of land
deeply carved by numerous bays, especial-
ly in the north, where white, sandy beach-
es create a bright perimeter. The southern
coastline is dominated by mangrove
forests, which appear deep green in the
image, interspersed with sand and mud-
flats, exposed during the three metre low
tidal zone, which appear white. The coastal
waters are filled with sediment churned up
by tides and stream outflow; the swirling
sediment steaks the blue waters with white
ribbons. The dominant vegetation type on
the peninsula is open eucalyptus wood-
land. The openness of the woodland means
that the peninsula isn’t blanketed with
green; the brownish colour of much of the
landscape is from the
dead herbaceous vege-
tation during the dry
season (May to Septem-
ber) and exposed soil.

3.6 A gravity
anomaly in Antarctica
may be a meteor im-
pact site

Launched on March 17,
2002, NASA’s Gravity
Recovery and Climate
Experiment (GRACE)
takes detailed measure-
ments of Earth’s gravity
field from space.
GRACE consists of two
satellites that assess dif-
ferences in Earth’s
gravity field by track-
ing tiny changes in
their distance from each
other. Areas on Earth
with greater gravity—

known as mass concentrations—pull the
leading GRACE satellite away from the
trailing satellite. 

In June 2006, researchers at Ohio State Uni-
versity announced that GRACE had found
a mass concentration under the ice in East
Antarctica. This image shows GRACE’s
measurements of gravity, indicated in
galileos. Areas with more intense gravity
appear in red, and areas with less intense
gravity appear in blue. Yellow and green
show levels in between these extremes.
Not far from the coast is a 320-kilometer-
wide mass concentration, outlined in
white. This spot attracted the researchers’s
attention.

The mass concentration GRACE detected
indicates an area containing unusually
dense material. Such mass concentrations
can result from more than one cause. One
possible explanation is an upwelling of vol-
canic rock from deep within Earth’s crust.
Ralph von Frese, a geology professor at
Ohio State University, proposed that the
mass concentration may have resulted
from an asteroid impact.

A beach on Cobourg
Peninsular.
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The approximately circular mass concen-
tration found by GRACE in Antarctica that
is attracting a lot of attention as a possible
meteor impact site.

Approximately 251 million years ago, our
planet experienced the worst extinction in
its history. Called the Permo-Triassic ex-
tinction, this event was far more destruc-
tive than the extinction event 65 million
years ago that ended the Age of the Di-
nosaurs. An asteroid impact is widely be-
lieved to have caused the dinosaur
extinction, and a crater that dates to that
time is located on the Yucatan Peninsula.
Although multiple explanations have
been proposed for the earlier, Permo-Tri-
assic extinction, Von Frese supports the
view that an asteroid impact caused it,
too. According to Von Frese, the mass
concentration GRACE detected in Antarc-
tica could be the crater from an asteroid
that triggered the Permo-Triassic extinc-
tion.

GRACE’s discovery is just the first step in
understanding this
mass concentration.
More clues can come
from a visit to the site,
as well as chemical
analyses that provide a
geologic age for the
rocks in that area. If the
rocks date to the same
time as the Permo-Tri-
assic extinction,
GRACE may have
made an important dis-
covery about the histo-
ry of life (and death) on
Earth.
Source: http://earthob-
servatory.nasa. gov/
Newsroom/NewIm-
ages/imagesphp3?
img_id=17375

3.7   The risk of 
hurricanes in the USA
is still above average
this year 

In early August, fore-
casters at the National

Oceanic and Atmospheric Administration
(NOAA) revised downward slightly their
early-season predictions of the 2006 At-
lantic hurricane season. Citing atmospher-
ic and oceanic conditions less conducive to
hurricane formation than they initially ex-
pected, the National Hurricane Center de-
creased its predictions of named storms
(12-15 instead of 13-16), hurricanes (7-9 in-
stead of 8-10), and major hurricanes (3-4 in-
stead of 4-6). The revised prediction is still
above-normal compared to the long-term
average.

This pair of images from Japan’s Advanced
Microwave Scanning Radiometer for EOS
Aqua satellite shows areas where sea sur-
face temperatures were hurricane-ready on
August 14, 2006 (top), and August 1 (bot-
tom). Sea surface temperatures warmer
than a threshold of about 28 degrees Cel-
sius (about 82 degrees Fahrenheit) are one
of the required ingredients for hurricanes
to form. Areas where waters have reached
the hurricane-ready threshold are yellow
or red in these images, while areas where

36

Sea surface temperatures on 14th (top) and 1st (bottom) August
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waters are generally too cool to support
hurricanes are blue. Coastal areas where
temperatures were not measured are light
gray. 

The expanse of hurricane-ready water be-
tween Africa and the Gulf of Mexico grew
over the two-week period. The color of the
Gulf of Mexico became a deeper red, as
well; any storms steered into the region
would find ample warm water to keep
them going. According to NOAA, although
sea surface temperatures in the tropical At-
lantic did not warm as much as originally
forecasted, they are nevertheless still above
long-term average conditions, which will
likely contribute to above-average hurri-
cane activity from August-October.

Among the other factors that NOAA ex-
pects to contribute to hurricane activity
over the remainder of the 2006 season is a
hurricane-favorable configuration of the
African easterly jet, a strong easterly (from
the east) wind in the middle levels of the

atmosphere over West Africa. Waves of tur-
bulence spin off this jet and head west-
ward over the Atlantic; some of these
easterly waves spawn hurricanes. Hurri-
canes that arise from African easterly
waves are sometimes called “Cape Verde
storms.” In mid-August 2006, NASA,
NOAA, university, and international sci-
entists will converge on the Cape Verde
Islands to conduct a major field research
campaign to study these easterly waves.
Using satellites, and ground- and aircraft-
based instruments, the scientists will
gather data that will help explain why
some easterly waves intensify into hurri-
canes while others do not, as well as how
and why the strength, location, and fre-
quency of easterly waves change from
year to year. Among the key questions is
how dust sweeping over the Atlantic from
the Sahara Desert influences hurricane
formation.
Source: - http://earthobservatory.nasa.
gov/Newsroom/NewImages/images.php
3?img_id=17368

4 FUTURE EVENTS

4.1  ISPRS MID-CONGRESS 
SYMPOSIUM

The ISPRS Commission VII mid-congress
symposium, ‘Remote Sensing Applications
for a Sustainable Future’, will be held be-
tween 4-7 September 2006, Haifa, Israel.
Tutorials and Workshops, will be held prior
to the symposium.

For more details please contact: -
ISPRS8 [isprs8@geo.haifa.ac.il]

4.2   Atlantic Europe conference on 
remote imaging and spectroscopy

Preston, United Kingdom, 11-12 September
2006
www.uclan.ac.uk/aecris
Funded by ERDF (European Regional De-
velopment Fund), endorsed by IAPR (The
International Association for Pattern
Recognition), and sponsored by 8 organi-

sations in Europe, the conference provides
a venue in the Atlantic area of Europe for
presenting the current development, as
well as networking and sharing experi-
ences, with academics/engineers/re-
searchers/scientists/specialists both in
the region and in the rest of the world, on
all aspects of sensing technologies, pro-
cessing methodologies and applications
related to remote imaging and spec-
troscopy.

The conference programme will include
presentation sessions, poster sessions,
demonstration of interactive and immer-
sive stereoscopic visualisation, and social
events. There will be best paper and poster
awards. The conference language is Eng-
lish.

Prospective authors are invited to email an
abstract (less than 300 words) of the pro-
posed paper by email before 26 April 2006
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If you know of other good e-sites for news
and information, data or advice that you
wish to share with your colleagues, please
let me know as I will publish those that are
relevant in future editions of the newslet-
ter. 

5.1  Electronic news sources

Genacs GMES e-news
This E-News is published by the GENACS
Consortium – GENACS is a 6th FP Specific
Support Action funded by the European
Commission/Directorate General Enter-
prise and Industry. The views expressed in
this E-News are those of the authors and
do not necessarily represent those of the
European Commission or of the European
Space Agency.

You can subscribe or unsubscribe to this E-
News, see www.gmes.info and go to the
Newsletter Section, menu item ‘How to
subscribe’. Contact: info@gmes.info 

The GENACS E-NEWS covers the com-
monly distributed material from ESA, EU
and other sources.

EO-Portal
The Earth Observation Portal provides a
news service on al aspects of Earth Obser-
vation. You can register to have their e-
news sent you through their web page at:
http://www.eoportal.org/?=newsl20

NASA News
NASA distributes information about their
activities as wel as those of supporting sci-

5 WEB ADDRESSES

to the Technical Chair, Dr. Matuszewski B J
at bmatuszewski1@uclan.ac.uk.

Important Dates
Deadline for submission of abstract: 

26 April 2006
Notification of acceptance (oral or poster): 

15 May 2006
Submission of full paper for publication in
conference proceedings: 21 July 2006

A poster is attached to provide further in-
formation and we look forward to receiv-
ing abstract from you and your colleagues.

Dr. Phil Holifield (Organising Chair)
Tel: 01772 893168
Fax: 01772 892901
Email: pholifield@uclan.ac.uk 

4.3  Ninth international symposium 
on high mountain remote sensing 
cartography

The symposium will be held in Graz, Aus-
tria, from 14-22 September 2006. Call for
abstracts is open until 31 January, 2006.
For more details please visit http://
www.kfunigraz.ac.at/geowww/hmrsc/
hmrsc_9/

4.4  2nd workshop on landuse and land-
cover

EARSeL Special Interest Group on LAND
USE AND LAND COVER, will hold their
second workshop in Bonn, from 28 – 30
September 2006.
For more details please contact: -

www.zfl.uni-bonn.de

4.5  Second Goettingen GIS and remote
sensing days

The theme of the 2nd Göttingen GIS & Re-
mote Sensing Days is ‘Global Change Is-
sues in Developing and Emerging
Countries’. The meeting will beheld be-
tween 4th – 6th October 2006. For more de-
tails please contact: -

GGRS@uni-goettingen.de
URL: http://www.ggrs.uni-goettingen.de

4.6  27th EARSeL symposium, Bolzano,
Italy

The 27th EARSeL Symposium will be held
in June 2007 in Bolzano, Italy. Registration
through the EARSeL Home Page.
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entists. You can have notification of the lat-
est edition of this sent automatically to you
through their web page at: -
http://earthobservatory.nasa.gov/Study/

ESA Portal
ESA provide news from their web site; 
http://www.esa.int/esaCP/index.html

You can subscribe to receive your preferred
ESA news on a variety of topics by going
to: www.esa.int/esaCP/subscribers.html

You can also get a lot of information on
Earth Observation including copies of
about 790 images of different parts of the
globe at

www.esa.int/esaEO/index.html

ASPRS Guide to land imaging satellites
The latest version of the ASPRS Guide to
land imaging satellites, is now available at
www.asprs.org/news/satellites/.

This version provides the most recent in-
formation on land imaging satellites. It re-
places a version, which was distributed at
the most recent Pecora 16 Conference in
Sioux Falls. If you have questions and/or
comments, please contact Bill Stoney di-
rectly at mailto:Wstoney@mitretek.org.

SARTREK
The Radarsat – 2 Newsletter carries a lot of
information about preparations for
Radarsat 2, as well as information about
other activities related more to the analysis
of radar data per se, including software,
training courses, and so forth. You can reg-
ister to automatically get the newsletter by
contacting: -

clientservices@mdacorporation.com

GIS development weekly
This weekly electronic newsletter carries
stories on Remote Sensing and Photogram-
metry as well as GIS stories. You can regis-
ter through: -
www.gisdevelopment.net/ezine/index.
htm

Newsletter, European association of re-
mote sensing companies 
Contains stories related to EARSC and web

addresses to many activities related to Re-
mote Sensing.
http://www.earsc.org/newsletter/

Imageworld
Contains information on events in the map-
ping and Remote Sensing area.
http://mailman.itu.dk/mailman/listinfo/
imageworld

or, via email, send a message with subject
or body 'help' to imageworld-request@
itu.dk

5.2  Sources of image data

Spot image
This is the source for existing SPOT image
data and for placing orders for new data
acquisitions.
www.spotimage.fr/html/_167_.php

NASA earth observing system data 
gateway locations
This portal gives you access to information
on most of the NASA and USGS datasets
that are available. You can enter as a guest,
or you can register.
http://redhook.gsfc.nasa.gov/~imswww
/pub/imswelcome/imswwwsites.html

Euromap
Distributes Indian IRS satellite data. They
have some electronic search facilities and
they will conduct searches for free.
www.euromap.de/site/index.html

Satellite imaging corporation
Sells Quickbird, Ikonos and SPOT-5 image
data. www.satimagingcorp.com/

USGS
The US Geological Survey Depository of
image and map data held by the USGS.
http://edc.usgs.gov/

EURIMAGE
Sells Quickbird, Landsat, ESA, Radarsat
and IRS data
www.eurimage.com/

5.3  General sources of information

Wim Bakker’s page
Wim Bakker has gone to a considerable
amount of trouble to compile a list of Web
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The composition of images illustrates the reality of the fieldwork of this project in south-central
Alaska, in which cost-reduction is of paramount concern. Instead of the typical twin engine sur-
vey airplane the smaller single engine Cessna 185 on the upper left is used and flown by the pro-
ject scientist. Also expensive helicopter charters are not used in this project, the small two-seater
Piper Pa18 bush plane is being used to get a cheaper access to the study area (in this case the Knik
Glacier). On the lower left, one of the many "aluminium foil –glued on a rock" ground control
point markers is depicted, those are installed by the sole fieldworker after hiking from one of the
thirteen natural bush plane landing sites, like gravel bars in the rivers, were the airplane could be
landed. The map on the upper right shows the locations of the Wolverine Glacier (upper inset) and
the Knik-Colony-and Lake George Glaciers area in the lower inset image. The main technical as-
pect of the study is to seek ways to survey pinpoint targets with high accuracy and less dependen-
cy on weather conditions in a cost-effective way, utilising already existing technology. 

(all images by first author, also processing and enhancement of the used satellite images and map
data, base map by DeLorme Inc.; satellite images therein by Global Land Cover Facility; GLCF)

sites that may be of interest to the Remote
Sensing community.
www.itc.nl/~bakker/satellite.html

The NASA remote sensing data and in-
formation page
Contains a lot of information about remote
sensing, data sources within NASA and
some applications.

http://rsd.gsfc.nasa.gov/RemoteSensing.
html

CIESIN Page
Summarises how CIESIN see the role of
Remote Sensing in the management of the
earth’s resources and environment.
www.ciesin.org/TG/RS/RS-home.html


