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Leica Geosystems is
providing eight Global Posi-
tioning System (GPS)
receivers to the West Antarc-
tic GPS Network (WAGN)
project to assist in the
measurement of crustal
motions of the bedrock
underlying and surrounding
the West Antarctic Ice Sheet
(WAIS). Antarctica occupies
a key location in both the
global system of tectonic
plates and the global climate
system. The future of the
WAIS and the corresponding
effect on sea level is largely
controlled by the behaviour
of the lithosphere
underlying the ice sheet. 
WAGN is a National Science
Foundation-sponsored
project involving The
University of Texas at Austin

Nowhere is volcanism more

impressive and varied than

on the largest volcanic

island of the earth – Iceland.

During the last decade the

European Space Agency

(ESA) has supported a num-

ber of disaster monitoring

research projects utilizing

the radar satellites ERS-1

and ERS-2. Following the

recent launch on 1 March

2002 of the ENVISAT – Euro-

pe’s newest polar-orbiting

scientific satellite – it is envi-

saged that this continuing

research will be greatly

improved. 

Dr Ulrich Münzer from the
Institute of General and

Europe’s Earth Observa-

tion Satellite – ENVISAT

Envisat is in a near-polar
Sun-synchronous orbit at a
mean altitude of 800km.
The satellite has ten diffe-
rent instruments mounted
on-board, many of which
are a development of
those from ERS-1 and 
ERS-2. This means that it
will be possible to make
comparisons between con-
ditions observed during
Envisat’s lifetime and
those recorded during the
past 10 years. Envisat is
carrying three imaging
devices: the Advanced
Synthetic Aperture Radar
(ASAR), the Advanced
Along Track Scanning
Radiometer (AATSR), and
the Medium Resolution
Imaging Spectrometer
(MRIS). The remaining
instruments are designed
to measure certain atmos-
pheric parameters and
many of the actual
constituents of the atmos-
phere helping scientists to
understand each part of
the Earth system and to
predict how changes in
one part will affect others.
There is a dual-frequency
radar altimeter (RA-2) to
help with the determina-
tion of the surface topo-
graphy of the oceans and
also a DORIS microwave
Doppler tracking system to
provide precise orbital
data.

Leica GPS measures crustal
movements in the Antarctic

Institute for Geophysics
(UTIG), the Pacific GPS Faci-
lity (PGF) at the University of
Hawaii School of Ocean
Science and Technology,
and the Center for Earthqua-
ke Research and Information
(CERI) at the University of
Memphis. 

Leica Geosystems is providing
eight GPS receivers to assist in
the measurement of crustal
movements under the ice sheet.

On 14 May 2002, the
Michigan Spatial Reference
Network celebrated its
Grand Opening in Lansing,
Michigan, with over 190
guests attending the  “Black-
tie” event. Guests of honor
for the festivities were Hans
Hess, CEO of Leica
Geosystems and Mathew
Smith, North America Presi-
dent of Leica Geosystems.
The Michigan Spatial
Reference Network
(M.S.R.N.) is considered the
most advanced GPS referen-
ce network in the Western
Hemisphere. It consists of 17
permanently-fixed high pre-
cision GPS antennas (Leica
AT504) mounted on “Earlco-
nic” proprietary concrete pil-
lars and powered by Leica’s
world famous RS500 high
precision GPS receivers.  
“As a result of the infrastruc-

The Leica Geosystems team in
attendance stands around an
“Earlconic“ Michigan Spatial
Reference Network Antenna.

Blacktie celebration for Grand Opening
ture put in place by the
Michigan Department of
Transportation, local county
and city governments can
now integrate Reference
Stations into their own com-
munities, thereby increasing
survey production at a local
level and providing common

coordinate data for their
many uses,” said Richard R.
Sauve II, Leica Geosystems’
Technical Sales Representa-
tive for the state of
Michigan.
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Dr. Ulrich Münzer (left) and Uwe
Bacher work on the corner
reflector V4 (Vatnajökull North).

ENVISAT research project uses Leica GPS
for disaster monitoring in Iceland

Applied Geology at the Lud-
wig-Maximilians University
in Munich is conducting
ongoing ESA projects in Ice-
land together with scientists
from Germany, Iceland and
Austria. Following volcanic
eruptions in 1996 and 1998
in the Vatnajökull glacier of
Iceland, an ESA project was
initiated to investigate the
possibilities of radar remote
sensing to observe glaciers
and volcanic areas. 

Seismic activity in glaciers

Volcanic and seismic activity
is common in Iceland, 
which is located on the 
Mid-Atlantic ridge where the
plates of North America and
Eurasia spread apart. In the
south of the island some of
the volcanoes and geother-
mal areas are covered by
glaciers, making it a parti-
cularly interesting place for
the study of glacier-heat and
glacier-volcanic interactions. 
In several of the sub-glacial
geothermal areas, destruc-
tive “jökulhlaups” – sudden
bursts of water from the gla-
cier – can occur causing
extensive damage to the
landscape and large vegeta-
ted areas, forming canyons,

and transporting huge 
amounts of sediments.
During the volcanic eruption
in 1996, the water travelled
up to 53,000 cubic meters
per second. Jökulhlaups 
are caused when ice melts
continuously within the geo-
thermal areas forming a
reservoir of the melt-water
underneath the glacier.
When the water level has
reached a position high
enough to over win the
overburden ice pressure, 
the water rushes out and a
jökulhlaup starts. 

Radar remote sensing

The ERS-1/2 Tandem Satelli-
te Missions in 1995-1996 and
the Check Outs up to 2000,
offered a unique opportunity
to investigate the possibili-

ties of radar remote sensing
to observe the ongoing
dynamical processes.
Research aimed at detecting
changes on glaciers due to
sub-glacial geothermal areas
and volcanic activity, and
observing the geomorpholo-
gic effects of the jökulhlaups. 

Improved features on 

ENVISAT

ENVISAT contains a number
of new instruments that are
designed to provide additio-
nal information about the
Earth’s land and sea sur-
faces. A number of instru-
ments from Leica Geo-
systems have been used on
Iceland for this disaster
monitoring. Aerial photo-
graphs were taken over the
Vatnajökull glacier with a

Leica RC30 aerial camera,
precise photogrammetric
elevation model was develo-
ped with the workstation
DPW770, and documenta-
tion photos made with 
Leica R7 and R8. A GPS
measuring campaign was
also made with the Leica
GPS 200 system. 

Purpose-built corner

reflectors

In the active zone of south
Iceland, a total of 30 Corner
Reflectors were purpose-
designed and built. Due to
their positioning in areas
with only minor surface
roughness they show excel-
lent signal reflection capabi-
lities, and therefore are used
as tie points for the ERS-1/2
Tandem mission processing
and for geocoding the SAR
data. With help from the
Leica GPS 200 equipment,
all reflectors were aligned to
the Azimuth of the satellites
with the highest precision;
the determination of the
position and the height
(WGS 84) was carried out
with differential GPS, and
was reached in a measure-
ment time of two hours with
centimeter precision. Since
the ENVISAT has the same
satellite orbit as the ERS-1
and ERS-2, the corner reflec-
tors can now be used for the
new ENVISAT Project
“Hazard Assessment and
Prediction — Long-term
Observation of Icelandic 
Volcanoes and Glaciers
Using ENVISAT-ASAR and
Other Radar Data” making a
valuable contribution to the
project in general.

Dr Th. Bahr with a Leica GPS200
System at the corner reflector
V5 (Vatnajökull North) with sign-
post volcano Trölladyngja 
(Photographs: Dr U. Münzer)


