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ABSTRACT

Airborne gravimetry has played a vital role in contributing
to our knowledge of the subglacial environment in polar re-
gions. Previous programs have produced extensive gravity
data sets in Antarctica, but the resolution and accuracy of the
data have been limited. We have evaluated the relative perfor-
mance and suitability of two different airborne gravimeters
for research applications from flight tests over the Canadian
Rocky Mountains near Calgary. Survey design, mission pro-
files, and demands on the performance of an airborne
gravimeter are different for the remote polar environment
than for most commercial exploration surveys. Both systems,
the AIRGrav and GT-1A, can produce higher-resolution data
with improved flight efficiency than can the BGM-3 and La-
Coste & Romberg gravimeters used in Antarctica. The AIR-
Grav and GT-1A systems are capable of draped flying of air-
borne gravity, allowing new applications for polar use. Both
systems could provide the academic community with a sig-
nificant increase in accuracy and horizontal resolution to en-
able major advances in understanding the subglacial environ-
ment. Compared to the GT-1A system, the AIRGrav system
has a lower noise level and higher accuracy, and it is less sen-
sitive to changing flight conditions — in particular, vertical
accelerations during turbulent flights.

INTRODUCTION

The polar regions, key elements in the earth’s geodynamic and cli-
atic systems, are very sensitive to global environmental changes

nd have the potential to trigger significant global sea-level rise as
arge volumes of ice melt. Locked within these icy regions are the
ecords of past global climate shifts and enigmatic ecosystems,
ealed from open interactions with the atmosphere for millions of
ears. Although space-based remote-sensing tools can image the
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I51
urface of the polar ice sheets, many key processes are impossible to
mage from space and can be examined only through airborne- or
urface-based geophysical instrumentation. Instrumented aircraft
re essential for studying the vast expanses of snow and ice of the
ntarctic continent, the subcontinent of Greenland, and the sur-

ounding oceans.
As a first step toward developing a new generation of aerogeo-

hysical imaging systems for polar applications, we tested two dif-
erent airborne gravimeters on a Twin Otter aircraft with a side-by-
ide installation. We first evaluated the gravimeters’ performance
ver a known test range near Calgary and the Rocky Mountains, then
t a higher latitude out of Eureka, Ellesmere Island �80°N�, to the
orth Pole. Results from the Rocky Mountains test flights form the
asis of this paper. The Arctic flights will be discussed in a separate
aper.

Airborne gravimetry has been essential in studying the subglacial
nvironment in Antarctica. Between 1977 and 1989, Sevmorgeolo-
ia conducted the first airborne gravity surveys in the Weddell Sea
nder the auspices of the Soviet Antarctic Expedition �Aleshkova et
l., 2000�. More than 70,000 km of aerogravity data were collected
rom an Ilyushin IL-14 aircraft. In the 1980s, the Naval Research
aboratory and Lamont-Doherty Earth Observatory of Columbia
niversity conducted a major airborne gravity survey through a se-

ies of P-3 Orion flights into the Weddell Sea �Brozena et al., 1987;
ell et al., 1990�. During the 1990s, the Support Office for Aerogeo-
hysical Research �SOAR�, a joint facility between the University of
exas Institute for Geophysics, the Lamont-Doherty Earth Observa-

ory of Columbia University, and the U. S. Geological Survey under
cooperative agreement with the U. S. National Science Foundation

e.g., Brozena et al., 1993; Bell et al., 1999; Blankenship et al.,
001�, collected more than 275,000 km of data from a DHC-6 Twin
tter aircraft using either a BellAerospace BGM-3 marine gravime-

er or a LaCoste & Romberg S-gravimeter modified by the ZLS Cor-
oration.

Similar projects by the British Antarctic Survey and the Alfred
egener Institute for Polar and Marine Research, Germany, have

tilized LaCoste & Romberg air/sea gravimeters on Twin Otter and

08.
rk, U.S.A. E-mail: mstuding@ldeo.columbia.edu; robinb@ldeo.columbia.
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I52 Studinger et al.
ornier DO-228 aircraft, respectively �Boebel, 2000; Jones et al.,
002�. In 2002 and 2003, a joint project between the German Federal
nstitute for Geoscience and Natural Resources �BGR� and the Aus-
ralian Antarctic Division �AAD� used a ZLS Ultra-Sys LaCoste &
omberg air/sea gravimeter on a Twin Otter aircraft to collect data
ver the southern Prince Charles Mountains and Lambert Glacier
rea �Damaske and McLean, 2005; McLean and Reitmayr, 2005�.

Although all of these programs have produced extensive gravity
ata sets in Antarctica, the resolution and accuracy of the data have
een limited. The requirement for survey lines extending beyond the
arget area and the inability of the systems to accommodate draped
urvey flights has prevented the broader application of aerogeo-
hysical data to polar science questions.

TEST DESCRIPTION

ravimeter systems

The principal goal of an extensive flight test program in May and
une 2007 was to compare different airborne gravimeter systems
ith the potential of producing higher-resolution data in polar re-
ions along with improving flight efficiency. We evaluated two
ravimeters, a Sander Geophysics Ltd. �SGL� AIRGrav �airborne
nertially referenced gravimeter� and a Canadian Micro Gravity Pty.
td. �CMG� GT-1A system on a DHC-6 Twin Otter aircraft. The
ide-by-side installation and operation of these two systems pro-
ides a unique opportunity to evaluate their relative performance for
he first time.

The Sander Geophysics AIRGrav system consists of a three-axis
tabilized inertial platform utilizing three orthogonal accelerometers
nd two two-degrees-of-freedom gyroscopes �Sander et al., 2004,
nd references therein�. The platform is controlled in free inertial
ode with Schuler tuning, such that the sensor block holding the ac-

elerometers and gyroscopes is held within 10 arc-s �0.0028°� of lo-
al level at all times. This platform design ensures that the vertical
ccelerometer remains oriented very close to the direction of the
ravity vector, independent of aircraft maneuvers. The vertical ac-
elerometer can be used alone as a scalar gravity sensor; however,
he accelerometers and gyroscopes are precise enough to extract
ector gravity components with suitable postprocessing.

The CMG GT-1A is an airborne, single-sensor, vertical scalar
PS-INS gravimeter with a Schuler-tuned three-axis inertial plat-

orm �Gabell et al., 2004, and references therein�. A turntable pro-
ides the platform’s azimuth axis control. The gravimeter was devel-
ped by Joint Stock Company Gravimetric Technologies in the Rus-
ian Federation. The postprocessing software was developed by the
omonosov Moscow State University’s Department of Mechanics
nd Mathematics. The GT-1A is made available outside the Russian
ederation by CMG.
Both gravimeters were installed near the aircraft’s center of gravi-

y on a 30-cm-high rack mounted to the floor of the cabin to accom-
odate both gravimeters in the wider fuselage section.Although the

ack was bolted to the floor and the sidewalls of the main cabin, this
nstallation may have introduced additional noise compared to an in-
tallation fixed firmly into the seat rails of the cabin floor. Three glo-
al positioning system �GPS� antennas were mounted on top of the
uselage. Two antennas were located approximately above the
ravimeters, and a third antenna was mounted approximately 3 m
ft of the gravimeters for use in the AIRGrav high-latitude tests. The
IRGrav system utilized two Antcom Corporation GPS antennas
model 3G-1215A-XT-1�, and the GT-1A system used a single
eroAntenna Technology GPS antenna �modelAT2775-41�.

est flight program

The test flights over several repeat ground tracks were conducted
n May and June 2007 from Calgary, Canada. The area covered by
he flight paths includes the foothills of the Rocky Mountains near
urner Valley and the rugged topography of the mountain range
Figure 1�. The free-air gravity field over the test area generally
trikes north to south and varies from very smooth, low-amplitude
nomalies over the foothills region to very large, high-amplitude,
hort-wavelength anomalies �Canadian Geodetic Information Sys-
em, 2008�.

The two main flight lines were a 100-km-long east-west line �line
00, Figure 2� and a 180-km-long north-south line �line 400, Figure
�. The east-west line was flown over existing ground and airborne
ravity measurements for comparison. The long north-south line
ver the rugged mountain topography provides different environ-
ents for gravimeter testing. In total, more than 1600 km of data
ere collected during this campaign �Table 1�. The topography

hanges more than 1500 m along these profiles, making it an ideal
etting for a draped survey design.

Two GPS ground stations were operated during the flights for dif-
erential positioning: one at the Calgary airport for theAIRGrav sys-
em and one at theAirdrie airport for the GT-1Asystem, as requested
y the respective operators �Figure 1�. Target flying altitude varied
etween 1900 and 3250 m, with constant climb and descent rates be-
ween waypoints �Figures 2 and 3�. Average ground speed of the air-
raft was 76 m/s. Flights in the early morning and late evening were
enerally smoother than flights during the day because of air turbu-
ence over the mountain range. During the day, vertical aircraft ac-
elerations reached up to 2.9 m/s2 at 2 Hz �Table 1�.

COMPARISON BETWEEN REFLIGHTS

ifference between passes

The accuracy and internal consistency of the aerogravity mea-
urements can be assessed from differences between reflights �pass-
s� of the same line. To estimate the noise, we calculate the root mean
quare �rms� of the differences between all reflights divided by �2.
or comparison, we also estimate the noise using the method ad-
anced by Green and Lane �2003�. This method is based on a linear
odel for additive errors that are a function of the line l and sample i.
he data Xl,i are used to calculate the arithmetic mean for each line

XD,i�, the arithmetic mean for each location �Xl,D� using all lines, and
he arithmetic mean of the entire data set �XD,D�. The residual Dl,i

Xl,i � XD,i � Xl,D � XD,D is then used to calculate the standard
eviation � of the noise.

Before assessing the differences between passes, the data along
ndividual flight lines were interpolated onto common ground points
paced 25 m apart and upward/downward continued to a standard
arget flight elevation. The noise estimate is based on reflight lines
or the two systems. Several passes were excluded from the compar-
son because vertical accelerations during flight exceeded the

0.5 m/s2 operational limit of the GT-1A or did not pass CMG’s es-
ablished quality-control �QC� criteria. In particular, all passes of
ine 300, a 60-km-long line over rugged topography, were excluded
ecause either the GT-1A operational limits were exceeded or the
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T-1A data did not meet the CMG QC criteria. The selected lines
nd passes are listed in Table 1, together with the reasons for exclud-
ng several lines from the analysis.

We evaluated noise estimates for 70-, 100-, and 140-s low-pass
ltered data �Figure 4�. The noise in both systems shows the typical
ecrease with longer cutoff wavelengths. The noise estimates of the
IRGrav system cluster closely for lines 100, 200, and 300 �Figure
a and c�, suggesting that the system noise is largely independent
rom varying conditions such as turbulence and changes in flight ele-
ation during draped survey flying �Argyle et al., 2000�. The noise in
he GT-1Asystem for lines 200 and 400 varies significantly between
he three lines �Figure 4b and d�, which likely reflects different per-
ormance of the system in different conditions. For both systems,
oise estimated using the Green and Lane �2003� method utilized by
MG �Figure 4c and d� shows smaller values than the commonly
sed rms of the differences divided by �2 �Figure 4a and b�.

igure 1. Location of gravimeter test flights �yellow lines� over the R
ith well-documented existing gravity data sets, both airborne and g

eplicates operations over rugged topography. Shaded relief is 3 arc-
ography Mission �SRTM� data.
Tests with synthetic data reveal that the lower noise estimates of
he Green and Lane �2003� method are an intrinsic bias of this meth-
d for small numbers of reflights. Noise estimates based on synthetic
ata for the rms method were generally independent of the number
f reflights used, whereas the Green and Lane noise estimates were
onsistently lower and more sensitive to the number to reflights �Fig-
re 5�. The experiment was repeated 104 times and averaged, and the
stimates were normalized. This experiment demonstrates that for a
mall number of reflights, the Green and Lane �2003� method pro-
uces significantly lower noise estimates than the rms differences
etween reflights.

requency content

Each system uses a different low-pass filtering schema. The fun-
amental difference in filtering could affect the comparison of noise

ountains, Canada. Line 200 is the east-west line over Turner Valley
. Line 400 is the long north-south line over the higher elevation that
90-m� digital elevation model produced from the Shuttle Radar To-
ocky M
round
s �i.e.,
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stimates. TheAIRGrav data were filtered using a cosine taper in the
requency domain, with the filter cutoff length corresponding to the
alf-point in the transfer function. For the GT-1A, a Kalman filter
as applied to the data. The GT-1A Kalman filter has transfer func-

ion characteristics similar to the cosine taper used for the AIRGrav
ystem �Gabell et al., 2004�. Noise in aerogravity data generally de-
reases toward longer wavelengths �Figure 4�, and for this reason the
requency content of the filtered data needs to be analyzed for com-
arison.
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igure 2. Free-air gravity at target flight elevation for east-west line
ered with 100-s Kalman filter. Data recorded on flight 4, pass 1, exc
light elevations and topography along flight paths.
Figure 6 shows the averaged power-spectral-density estimates for
he data low-pass filtered with 100 s that have been used to estimate
he noise. Data from line 100 have been excluded from this analysis
ecause the line is too short �24 km� to compute a power spectrum.
e use the time-series data at flight elevation to avoid potential alter-

tion of the frequency content of the gravity signal from spatial inter-
olation and upward continuation. Power spectra have been estimat-
d for each pass using a multitaper method �Thomson, 1982� and
hen averaged. Because the signal-to-noise ratio increases by �N
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Target flight elevation
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the operational limits and did not satisfy CMG’s quality criteria. �c�
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uring the averaging, it is unlikely that noise contributes significaly
o the amplitudes of the averaged gravity power spectrum. For wave-
engths greater than 400 s �30 km at 75 m/s flying speed�, the AIR-
rav system reveals larger amplitudes in the power spectrum �Fig-
re 6a�. Between 200 s �15 km� and 400 s, the amplitudes in both
ystems are similar. Below 180 s, amplitudes in theAIRGrav system
re higher than for the GT-1A �Figure 6b�.

To reveal the impact of the low-pass filters on the frequency con-
ent of the gravity data, the same cosine taper low-pass filter used for
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igure 3. Free-air gravity at target flight elevation for north-south lin
ered with 100-s Kalman filter. Data recorded on flight 4 exceeded the
ions and topography along flight paths.
heAIRGrav data was applied to the GT-1Aunfiltered free-air gravi-
y �Figure 7�. The 100-s Kalman filtered gravity of the GT-1Asystem
hows smaller peak-to-peak amplitudes than the AIRGrav system,
onsistent with the smaller amplitudes in the averaged power spec-
rum. Filtering the GT-1A gravity with the 100-s cosine taper in-
reases the GT-1A amplitudes to the AIRGrav levels. The same ef-
ect is evident in the spectral analysis. The 100-s Kalman filter sup-
resses more high-frequency signal than the 100-s cosine taper and
hus removes more high-frequency noise from the data than the co-

Flight 3, line 400, pass 1
Flight 3, line 400, pass 2
Flight 4, line 400, pass 1
Flight 4, line 400, pass 2

North400

Flight 3, line 400, pass 1
Flight 3, line 400, pass 2
Flight 4, line 400, pass 1
Flight 4, line 400, pass 2

100 120 140 160 180
ce (km)

16171819

0

Flight 3, line 400, pass 1
Flight 3, line 400, pass 2
Flight 4, line 400, pass 1
Flight 4, line 400, pass 2
Target flight elevation

a�AIRGrav low-pass filtered with 100-s cosine taper. �b� GT-1Afil-
ional limits and did not pass CMG’s quality criteria. �c� Flight eleva-
Line

80
Distan

2

e 400. �
operat



Table 1. Summary of line statistics of the test flight program.

km�
Validation: �3�

Reject ���

Reason for
excluding
from reflight
comparison
and noise
estimatesaT-1A AIRGrav GT-1A

24.4 �3� �3�

24.4 �3� �3�

24.4 �3� �3�

14.7 �3� �3� Shortenedb

24.4 �3� �3�

24.4 �3� �3�

27.7 �3� �3� Short line

27.7 �3� �3� Short line

90.4 �3� �3�

90.4 �3� �3�

— �3� ��� Incompletec

90.4 �3� �3� Vertical line
deviation

— �3� ��� Incompletec

— �3� ��� Incompletec

— �3� ��� Incompletec

— �3� ��� Incompletec

76.3 �3� �3�

76.3 �3� �3�

— �3� ��� Incompletec

— �3� ��� Incompletec

15.9

I56
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eretal.
Line Flight Pass

Vertical acceleration
�m/s2� at 2 Hz from DGPS

Horizontal
line deviation �m�

Vertical
line deviation �m� Usable line �

max min rms max min
std.
var. max min

std.
var. AIRGrav G

100 2 1 0.56 �0.80 0.17 55.8 �54.2 12.4 26.6 18.3 1.2 34.2

100 2 2 0.56 �0.60 0.12 28.6 �52.9 10.6 27.3 22.6 0.9 39.0

100 3 1 0.20 �0.24 0.06 204.5 23.6 64.3 42.9 39.6 0.6 40.4

100 3 2 0.80 �0.96 0.27 50.2 �30.4 13.3 28.3 17.5 1.7 23.2

100 4 1 1.80 �2.08 0.63 22.6 �31.3 8.2 31.8 9.1 4.8 40.5

100 4 2 1.80 �2.16 0.56 39.9 �37.8 13.1 34.2 9.8 5.0 40.5

200 2 1 0.64 �0.60 0.21 25.4 �23.9 8.5 77.4 �46.2 30.0 43.9

200 2 2 0.72 �0.68 0.16 125.1 �13.3 25.2 �19.8 �187.5 62.4 43.8

200 3 1 0.76 �0.56 0.11 100.6 �201.7 50.4 195.5 �23.1 47.9 101.4

200 3 2 1.16 �1.32 0.23 22.4 �67.7 13.0 147.6 �281.5 129.5 101.3

200 4 1 2.88 �2.76 0.62 51.1 �54.8 14.0 186.7 �203.9 123.7 98.5

200 4 2 2.88 �2.36 0.54 120 �110.5 30.2 231.4 �737.5 266.8 103.0

300 3 1 0.64 �0.60 0.12 46.1 �66.9 16.7 143.8 134.5 1.4 36.3

300 3 2 1.44 �2.16 0.26 �0.5 �59.4 8.9 148.8 134.4 1.9 40.5

300 4 1 1.60 �1.88 0.57 17.7 �55.3 15.5 �143.4 �182.8 6.1 51.4

300 4 2 2.80 �2.28 0.7 30.0 �25.4 12.2 �169.3 �207.2 5.9 46.2

400 3 1 0.80 �0.80 0.11 23.6 �34.2 6.5 163.6 �34.6 70.4 186.0 1

400 3 2 1.24 �1.56 0.19 23.9 �24.0 7.7 159.5 �143.2 78.4 186.0 1

400 4 1 2.80 �3.68 0.70 17.0 �56.4 13.5 240.9 �226.8 101.3 188.5

400 4 2 3.16 �4.36 0.65 41.9 �23.2 13.9 16.3 �548.2 146.3 188.6

Total line km 1633.2 8
aFor direct comparison, the data from each pass were trimmed to the portion of the line that has valid data from both systems.
bShortened because of air traffic.
cIncomplete.
dVertical line deviation.
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I58 Studinger et al.
ine taper low-pass filter. Thus, the lower noise estimates of theAIR-
rav system are not a result of the different low-pass filters applied

o suppress high-frequency noise. On the contrary, theAIRGrav sys-
em shows lower noise despite the fact that the cosine taper low-pass
lter passes more high-frequency signal and thus noise than the
T-1A100-s Kalman filter.

mpact of line deviation on noise estimates

Although the direct comparison above is an estimate of the rela-
ive accuracy and resolution between the two systems, the estimates
f differences between reflights do not necessarily reflect system
oise alone. Several factors contributing to the noise in the data set
re not related to the accuracy of the gravimeter systems.

The free-air gravity field over the Rocky Mountains is dominated
y large horizontal and vertical gradients. Typically, horizontal gra-
ients are on the order of 5–10 mGal/km and vertical gradients are
5–10 mGal/km with occasional values up to �20 mGal/km at

ight elevation �Canadian Geodetic Information System, 2008�.
ver the Turner Valley, both horizontal and vertical gradients are be-

ween 1 and 2 mGal/km. In regions with large horizontal gradients
10 mGal/km�, a typical horizontal line deviation of �40 m can re-
ult in differences between reflights of up to 0.8 mGal. These spatial
ariations in the gravity field are resolved by the gravimeters but
annot be removed by processing. This effect is seen in the test-line
ata set because the aircraft was not equipped with a pilot guidance
ystem and the effect would not be so evident in a typical airborne
ravity survey. Vertical deviation from the target flight elevation can
e removed by upward and downward continuation of the profile
ata to the target flight elevation; however, significant differences
an remain in the gravity measured at different flight elevations.Ad-
itional operational aspects that contribute to the overall noise level
re discussed in the section on operational considerations and accu-
acy.
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igure 7. Southern portion of line 400, flight 3, pass 1 between 5 and
0 km. For location, see Figures 1 and 3. The 100-s Kalman filtered
ravity of the GT-1A system produces smaller peak-to-peak ampli-
udes than the AIRGrav system, consistent with the smaller ampli-
udes in the averaged power spectrum. Filtering the GT-1Araw grav-
ty with the 100-s cosine taper increases the GT-1Aamplitudes to the
IRGrav levels.
COMPARISON WITH GROUND GRAVITY DATA

The accuracy and external consistency of both systems can be es-
imated from comparisons with ground gravity data. Figure 8a
hows the locations of ground and airborne gravity data along a 30
km-long segment of line 200 near Turner Valley �Peirce et al.,
002�. The ground gravity data along this profile have been upward
ontinued to flight elevation and low-pass filtered with the same fil-
ers used for airborne data for direct comparison. The ground gravity
ata were compared to an average of 50 passes of the same line with
n AIRGrav system during a previous survey �Sander et al., 2002�.
ecause of the substantial difference in flying speed between the av-
raged AIRGrav data �50 m/s� and our survey �75 m/s�, a direct
omparison between these data sets is impossible.

Figure 8b shows the differences between the averaged AIRGrav
ata, acquired at 50 m/s flying speed, and the ground gravity data
ow-pass filtered with a 70-s cosine taper. The rms difference be-
ween the data sets is 0.44 mGal for the 70-s filter and 0.38 mGal for
he 100-s data �Figure 8�. For the AIRGrav system, the rms differ-
nce between the ground gravity data and four passes of line 200 dur-
ng our survey ranges from 1.1 to 0.7 mGal �70–140 s� �Figure 9�.
he rms difference for the GT-1A system for the identical reflights

anges from 1.6 to 1.0 mGal �70–140 s�. Pass 2/flight 2 and pass
/flight 4 �dashed lines� are excluded from the analysis for both the
IRGrav and GT-1A systems because of the large vertical and hori-

ontal line deviations that result in significant differences between
he airborne and ground gravity data which are not related to the ac-
uracy of the gravimeter systems. Figure 9 shows the typical de-
rease of noise in airborne gravity data with longer cutoff wave-
engths and smaller differences between the AIRGrav and ground
ata compared to differences between the GT-1Aand ground data.

OPERATIONAL CONSIDERATIONS
AND ACCURACY

In addition to installing both gravimeters on a raised rack, other
actors specific to this test program may have contributed to the
verall noise in the data. The survey design and mission profiles for
he test flight program differ from typical exploration surveys and re-
ect the demands of survey flights for research applications in a re-
ote polar environment.Aerogeophysical surveys of this kind often

over large areas with long baselines up to 1000 km or more for dif-
erential GPS positioning �e.g., Brozena et al., 2003; Studinger et al.,
004; Studinger et al., 2006�. For this test program, the maximum
orizontal distance between the GPS receivers on the aircraft and the
ase stations was 250 km for the test flights and is still longer than
or most exploration surveys. The accuracy of differential position-
ng decreases with the length of the base line. The uncertainty in po-
itioning limits the ability to separate gravitational from nongravita-
ional accelerations and thus contributes to the overall noise in the
ata. In addition to the horizontal distance, the vertical distance of up
o 2400 m between base stations and flight elevation will result in a
ystematic error in the tropospheric path delay that will add consid-
rable uncertainty to vertical-position estimates �e.g., Klingelé et al.,
997�.

In polar regions, the short summer season and challenging logis-
ics often dictate flight operations and limit the opportunity to refly
urvey lines. For this reason, the performance and reliability of a sys-
em in turbulent flight conditions, such as encountered over the
ocky Mountains during the test flights, is critical to determine the
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I60 Studinger et al.
uitability of an airborne gravity system for polar applications. Dur-
ng the test flights, the AIRGrav system produced more than 1600
ine-km of acceptable data, but the GT-1A often encountered condi-
ions that exceeded the operational limit for vertical accelerations
nd produced only slightly more than 800 line-km of usable data on
he same flights �Table 1�. Furthermore, the much shorter lead-in dis-
ance for the AIRGrav system �3 km� compared to the GT-1A
8 km� has a significant impact on fuel requirements and the logisti-
al scope and cost of surveys in the remote polar regions.

CONCLUSIONS

We have compared the relative performance and accuracy of a
ander Geophysics AIRGrav system and a Canadian Micro Gravity
T-1A system in side-by-side testing. The purpose of the test pro-
ram was to evaluate the suitability of these systems for research ap-
lications in the polar environment. Survey design, mission profiles,
nd demands on the performance of an airborne gravimeter are dif-
erent for the remote polar environment than for most commercial
xploration surveys. Both systems are capable of draped flying of
irborne gravity, allowing broader potential applications for polar
se compared to the previously used BGM-3 and LaCoste & Rom-
erg gravimeters. Both systems could provide the academic commu-
ity with a tremendous increase in accuracy and horizontal resolu-
ion that will enable major advances in understanding the subglacial
nvironment. Compared to the GT-1A system, the AIRGrav system
as a lower noise level and higher accuracy and is less sensitive to
hanging flight conditions — in particular, vertical accelerations
uring turbulent flights.
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