GCM to ATV & GPS distance test

Test Aim

The aim of the test is to investigate if there is a bias signal on our GCM measurements from the ATV and/or the GP®jale thissae have done two different tests in
an area with low earth signal, so asignal from our external components, will easily show. For the tests we measured continuously, while changing the distaece be
the GPS and the GCM, and the ATV and G€Xgectively. Prior to the test we made a baseline measurement were neither ther@HY was connected. This report
documents the tests and the findings.

Test conclusion

The signal from the ATV is negligible wioeie has a distance dfm between the ATV and GCWith our current setup we have 4 m distan¢towever, this thesholdis
important to know when processir@CM data, since whanaking sharp turnghe ATV can almost be next to the GCM.

The signal from the GPS is more dominant, and one should preferablahkeasta distance of 2 m between the GCM and GAllowing hese test we have
implemented this change for our GCM setupd changed the GCM to GPS distance to 1.4 m

Test summary
Field staff Jesper Pedersen, Aarhus University
Denys @mbacher, Aarhus University
Locality Parup, Denmark.
Date 3rd of May, 2016
Testl GCMc ATV (varying the distance from¢@0 m)
Test2 GCMc GPSvarying the distance from ©1.4 m)
Findingsand GCMc ATV Min. distance4 m
implementations (kept current setup of 4 m distance)

GCM- GPS Min distance 1.2 m
(implemented 1.4 ndistance)

Table 1. Test summary



Test-site

The testsite is located inhe middle of the forest close to Parup city (figure 1). The geabdjyis siteis pure coarse sand, so the resistivity is very high, making the site

ideal fortesting anypotential signal from the GPSorATWKA & A& Rdz2S G2 GKS FI 00 GKIG GKS SFENIK aAaaylrt Aa ¢
components such as the GPS, will easily show. In a an area with sediments with highethsigfi@ct might be negligible, but we would like to cancel out any error signal
arising from anything else than the earth.
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Figure 1. Testsite near Parup city.



GCM to ATV distance test

Tabletwith  pc for jointing signals ><
interface /

X RX1 RX2 RX4

HCP HCP PRP HCP PRP HCP PRP

5  n6 0o 26

Om 1 1.1m 2 21m 4 41m
| [ | [ [l

[ SE— -

ATV - GCM distance

Note for this test the GPS is not attached on the GCM front sled, but will be as far away from the GCM instrument asTassthtone so we only monitor the effect the
ATV might have on the GCM measurements related to the@W\distance (see sketebove).

Test number Measurement time DistanceATV- GCM File name
GCMATVBaseline 7 minutes ATV GONE Sounding4
GCMATV01 2 minutes 1.0m Soundin®
GCMATVO02 2 minutes 2.0m Sounding5
GCMATVO03 2 minutes 3.0m Sounding8
GCMATV04 2 minutes 40m Sounding9
GCMATVO05 2 minutes 45m Sounding10
GCMATVO06 2 minutes 50m Soundingl1
GCMATVO7 2 minutes 55m Sounding12
GCMATVO08 2 minutes 6.0m Soundingl13
GCMATVO09 2 minutes 7.0m Soundingl4
GCMATV10 2 minutes 8.0m Sounding15
GCMATV11 2 minutes 9.0m Soundingl6
GCMATV12 2 minutes 10.0m Soundingl7




TEST: GCM to ATV distance

HCP1 - ATV to GCM Distance test HCP1 - ATV to GCM Distance test
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Figure 2. HGR m coil configuration. ATV to GCM test.
Left: Measured conductivity for different ATV to GCM distances. The conductivity has been measured continually sostseroewtiat related to time.
Right: Average conductivity for the respective ATV to GCM distancesaiitiardtdeviation on the avage valuess shown as an errdyar.



TEST: GCM to ATV distance

HCP2 - ATV to GCM Distance test HCP2 - ATV to GCM Distance test
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Figure3. HCP2 m coil configuration. ATV to GCM test.
Left: Measured conductivity for different ATV to GCM distances. The conductivity has been measured continually sostseroewtiat related to time.
Right: Average conductivity for the respective ATV to GCM distancesaiitiardtdeviation on the avage valuess shown as an errdyar.



TEST: GCM to ATV distance

HCP4 - ATV to GCM Distance test HCP4 - ATV to GCM Distance test
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Figure4. HCP4 m coil configuration. ATV to GCM test.
Left: Measured conductivity for different ATV to GCM distances. The conductivity has been measured continually sostseroewtiat related to time.
Right: Average conductivity for the respective ATV to GCM distancesaiitiardtdeviation on the avage valuess shown as an errdyar.



TEST: GCM to ATV distance

PRP1 - ATV to GCM Distance test PRP1 - ATV to GCM Distance test
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Figure5. PRP1 m coil configuration. ATV to GCM test.
Left: Measured conductivity for different ATV to GCM distances. The conductivity has been measured continually $astseroewhat related to time.
Right: Average conductivity for the respective ATV to GCM distancesaiitiardtdeviation on the average valusshown as an errdyar.



TEST: GCM to ATV distance

Conductivity ms/m

PRP2 - ATV to GCM Distance test PRP2 - ATV to GCM Distance test

— — — Baseline

Conductivity mS/m (Average with std)

0 100 200 300 400 500 600 700 800 900 1000 0 1 2 3 4 5 6 7 8 9 10 11
Count Count
Figure6. PRP2 m coil configuration. ATV to GCM test.
Left: Measured conductivity for different ATV to GCM distances. The conductivity has been measured continually sostseroewtiat related to time.
Right: Average conductivity for the respective ATV to GGkhdes. The sindard deviation on the average valusshown as an errdyar.



TEST: GCM to ATV distance

PRP4 - ATV to GCM Distance test PRP4 - ATV to GCM Distance test
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Figure7. PRP4 m coil configuration. ATV to GCM test.
Left: Measured conductivity for different ATV to GCM distances. The condinats/ligen measured continually so the count is somewhat related to time.
Right: Average conductivity for the respective ATV to GCM distancesaiitiardtdeviation on the average valusshown as an errdyar.



GCM to GPS distance test

DA for jointing signals GPS

TX RX1 RX2 RX4

HCP HCP PRP HCP PRP HCP PRP
om 1T 1.1m 2 21m 4 41m
I [ | [ I

[ SE— -

Note for this test the ATV is not included in the setup. The GPS is attached to the GCM front sled, on will be positioneshinhdiifiats above the GCM to see the effect
on the GCM measurements.

Test number Measurement time Distance GPSGCM File name

GCMGPS01 2 minutes 04m Soundindl9
GCMGPS02 2 minutes 0.5m Soundin@0
GCMGPS03 2 minutes 0.6m Soundin@1
GCMGPS04 2 minutes 0.7m Soundin@?2
GCMGPS05 2 minutes 0.8m Soundin@3
GCMGPS06 2 minutes 0.9m Soundin@5
GCMGPSO07 2 minutes 1.0m Soundin@6
GCMGPS09 2 minutes 1.2m Sounding27
GCMGPS11 2 minutes 14m Sounding?8




TEST: GCM to GPS distance

HCP1 - GPS to GCM Distance test HCP1 - GPS to GCM Distance test
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Figure8. HCPL m coil configuration. GRS GCM test.
Left: Measured conductivifipr different GP$ GCM distances. The conductivity has been measured continually so the count is somewhat related to time.
Right: Average catuctivity for the respective GRSGCM distances. Theasidard deviation on the average valueshown as an errdyar.



TEST: GCM to GPS distance

HCP2 - GPS to GCM Distance test HCP2 - GPS to GCM Distance test
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Figure9. HCP2 m coil configuration. GRS GCM test.
Left: Measured conductivifipr different GP$ GCM distances. The conductivity has been measured continually so the count is somewhat related to time.
Right: Averageorductivity for the respective GRSGCM distances. Theasidard deviation on the average valueshown as an errdyar.



TEST: GCM to GPS distance

HCP4 GPS to GCM Dlstance test HCP4 - GPS to GCM Distance test
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Figurel0. HCP4 m coil configuration. GRS GCM test.
Left: Measured conductivifipr different GP$0 GCM distances. The conductivity has been measured continually so the count is somewhat related to time.
Right: Average catuctivity for the respective GRSGCM distances. Theasidard deviation on the average valueshown as an errdyar.



TEST: GCM to GPS distance

PRP1 - GPS to GCM Distance test PRP1 - GPS to GCM Distance test
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Figurell PRPL m coil configuration. GRS GCM test.
Left: Measured conductivifipr different GP$ GCM distances. The conductivity has been measured continually so the count is somewhat related to time.
Right: Average catuctivity for the respective GRSGCM distances. Theasidard deviation on the average valueshown as an errdyar.



TEST: GCM to GPS distance

PRP2 - GPS to GCM Distance test
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Figurel2. PRP2 m coil configuration. GR& GCM test.
Left: Measured condueity for different GP$ GCM distances. The conductivity has been measured continually so the count is somewhat related to time.
Right: Average catuctivity for the respective GRSGCM distances. Theasidard deviation on the average valueshown agn errorbar.



TEST: GCM to GPS distance

PRP4 - GPS to GCM Distance test PRP4 - GPS to GCM Distance test
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Figurel3. PRP4 m coil configuration. GRS GCM test.
Left: Measured conductivifipr different GP$ GCM distances. The conductivity has been measured continually so the count is somewhat related to time.
Right: Average catuctivity for the respective GRSGCM distances. Theasidard deviation on the average valueshown as an errdyar.



