
Drone-based geophysical surveys ɐ

Magnetic method

5ǊΦ aŀǊƪƪǳ tƛǊǘǘƛƧŅǊǾƛ
/ƘƛŜŦ DŜƻǇƘȅǎƛŎƛǎǘΣ
wŀŘŀƛ [ǘŘΦ



Å 9ŀǊǘƘΩǎ ƳŀƎƴŜǘƛŎ ŦƛŜƭŘ

Å aŀƎƴŜǘƛȊŀǘƛƻƴ

Å wŀŘŀƛΩǎƳŀƎƴŜǘƛŎ ǎǳǊǾŜȅ ǎȅǎǘŜƳ

Å {ǳǊǾŜȅ ŜȄŀƳǇƭŜ

Å CƻǳǊƛŜǊ ǘǊŀƴǎŦƻǊƳ

Å 5ŜǊƛǾŀǘƛǾŜǎ ŀƴŘ ǘƘŜƛǊ ǳǎŜ

Å {ǳƳƳŀǊȅ

/ƻƴǘŜƴǘǎ



ÅWhen talking about magnetic field we actually mean the 
magnetic flux densityB [Vs/m2 = T (Tesla)].

Å It is a vector fieldhaving both direction and amplitude

o B=Bxi+Byj+Bzk, where i,j,k are unit vectors along XYZ axes

Å Intensity of magnetic flux density (TMI) is 

o Bt = |B| = [Bx
2+By

2+Bz
2](1/2).

ÅDeclination is the angle 
from geographic north
towards magnetic north 
(where compass points to).

Å Inclination is the angle 
from horizontal plane
towards total field (down-
wards here in northern 
hemisphere).
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Å¢ƘŜ Ǝƭƻōŀƭ ƳŀƎƴŜǘƛŎ ŦƛŜƭŘ ŀƴŘ ƛǘǎ ƭƻƴƎπǘŜǊƳ ŎƘŀƴƎŜǎ 
ŀǊŜ ŘŜǎŎǊƛōŜŘ ōȅ ŀ ƳŀǘƘŜƳŀǘƛŎŀƭ ƳƻŘŜƭǎΦ 

ÅLDwC ŘŜǎŎǊƛōŜǎ ƘƛǎǘƻǊƛŎŀƭ ŦƛŜƭŘ ŀƴŘ ǇǊŜŘƛŎǘǎ ǘƘŜ ŦǳǘǳǊŜ 
ŦƻǊ ǘƘŜ ƴŜȄǘ р ȅŜŀǊǎΦ

9ŀǊǘƘΩǎ 
ƳŀƎƴŜǘƛŎ 
ŦƛŜƭŘ

όƘǘǘǇǎΥκκƎŜƻƳŀƎΦōƎǎΦŀŎΦǳƪκΤ ƘǘǘǇǎΥκκǿŘŎΦƪǳƎƛΦƪȅƻǘƻπǳΦŀŎΦƧǇκύ

https://geomag.bgs.ac.uk/
https://wdc.kugi.kyoto-u.ac.jp/


Å Induced magnetization: 
o 9ŀǊǘƘΩǎ ƳŀƎƴŜǘƛŎ ŦƛŜƭŘ ǇƻƭŀǊƛȊŜǎ ƛǊƻƴ-bearing minerals

(eg.magnetite & pyrrhotite)

o Mi= kH0 = B0k/m0

Å k= magnetic susceptibility, a material property, that varies 
between 10-5 and 10 (SI) and can be even negative

ÅMagnetization is a vector quantity

ÅRemanent magnetization: 
o Minerals can have a permanent magnetic component of fixed 
ŘƛǊŜŎǘƛƻƴ ǘƘŀǘ Ƴŀȅ ŘƛŦŦŜǊ ŦǊƻƳ ǘƘŀǘ ƻŦ ŜŀǊǘƘΩǎ ƛƴŘǳŎƛƴƎ ŦƛŜƭŘΦ

Å Total magnetization: 
o Mt = Mi + Mr = Mi (1+Q)

o YǀƴƛƴƎǎōŜǊƎŜǊΩǎratio Q= Mr /Mi

aŀƎƴŜǘƛȊŀǘƛƻƴ

ƪ
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aƛ

Mr

aǘ

ōύ ¢ƻǘŀƭ ƳŀƎƴŜǘƛȊŀǘƛƻƴ
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Å CƭǳȄƎŀǘŜ ƳŀƎƴŜǘƻƳŜǘŜǊǎ
o ±ŜŎǘƻǊ ŦƛŜƭŘ ό.ȄΣ.ȅΣ.Ȋύ

o wŜǎƻƭǳǘƛƻƴ лΦм ƴ¢Σ ƴƻƛǎŜ ҕм ƴ¢

o Cŀǎǘ όмллIȊύΣ ǎƳŀƭƭ ŀƴŘ ƭƛƎƘǘǿŜƛƎƘǘ

o {ǳŦŦŜǊ ŦǊƻƳ ǘŜƳǇŜǊŀǘǳǊŜ ŘǊƛŦǘ όлΦмƴ¢κ/ϲύ

Å tǊƻǘƻƴ ǇǊŜŎŜǎǎƛƻƴ ƳŀƎƴŜǘƻƳŜǘŜǊǎ
o ¢ƻǘŀƭ ŦƛŜƭŘ ό.ǘύ

o wŜǎƻƭǳǘƛƻƴ лΦм ƴ¢Σ ƴƻƛǎŜ ƭŜǾŜƭ ҕм ƴ¢

Å hǇǘƛŎŀƭƭȅ ǇǳƳǇŜŘ ƳŀƎƴŜǘƻƳŜǘŜǊǎ
o ¢ƻǘŀƭ ŦƛŜƭŘ ό.ǘύ

o !ŎŎǳǊŀǘŜΣ ƴƻƛǎŜ ҕлΦмƴ¢Σ ǎǳŦŦŜǊ ŦǊƻƳ ŀ ōƭƛƴŘ ǎǇƻǘ

Å {v¦L5 ƳŀƎƴŜǘƻƳŜǘŜǊǎ όǎǳǇǊŀπŎƻƴŘǳŎǘƛǾƛǘȅύ
o ±ŜŎǘƻǊ ŦƛŜƭŘ ό.ȄΣ.ȅΣ.Ȋύ

o IƛƎƘƭȅ ǎŜƴǎƛǘƛǾŜΣ ǊŜǉǳƛǊŜ ŎƻƻƭƛƴƎ όƘŜŀǾȅύ

aŀƎƴŜǘƻƳŜǘŜǊǎ



мύ5ƛƎƛǘŀƭ оπŎƻƳǇƻƴŜƴǘ ŦƭǳȄƎŀǘŜ όCDύ ƳŀƎƴŜǘƻƳŜǘŜǊ
Å {ŜƴǎƛǘƛǾƛǘȅ ҕлΦр ƴ¢Σ ŘȅƴŀƳƛŎ ǊŀƴƎŜ ҕмлл ллл ƴ¢

Å wŀŘŀƛΩǎƳǳƭǘƛπǇǳǊǇƻǎŜ όwatύ ŘŀǘŀƭƻƎƎŜǊ όмор IȊύ

Å 5ŜŎƛƳŀǘƛƻƴ ϧ ŀǾŜǊŀƎƛƴƎ ƻŦ Ǌŀǿ Řŀǘŀ ­нт IȊ όлΦу Ƴύ

нύCƛȄŜŘπǿƛƴƎ ±¢h[  ό±ŜǊǘƛŎŀƭ ¢ŀƪŜπhŦŦ ŀƴŘ [ŀƴŘƛƴƎύ ŘǊƻƴŜǎ

оύ5ŀǘŀ ǇǊƻŎŜǎǎƛƴƎ ǳǎƛƴƎ ƛƴπƘƻǳǎŜ ǎƻŦǘǿŀǊŜ όwŀŘŀƛ±ƛŜǿκwŀŘŀƛtǊƻǎύ 
ϧ 9ǉǳƛǾŀƭŜƴǘ [ŀȅŜǊ aƻŘŜƭƭƛƴƎ ό9[aύ
ÅtǊŜπǇǊƻŎŜǎǎƛƴƎ ŀƴŘ v/Υ CD ŎŀƭƛōǊŀǘƛƻƴΣ ƳŀǇ ŎƻƻǊŘƛƴŀǘŜǎΣ ōŀǊƻƳŜǘǊƛŎ 
ƘŜƛƎƘǘΣ ƎŜƻƛŘ ŎƻǊǊŜŎǘƛƻƴΣ Ǿƛǎǳŀƭ ƛƴǎǇŜŎǘƛƻƴΣ ŎǳǘǘƛƴƎκƧƻƛƴƛƴƎΣ ƴƻƛǎŜ 
ŀƴŀƭȅǎƛǎΣ ōŀǎŜ ǎǘŀǘƛƻƴ ŎƻǊǊŜŎǘƛƻƴΣ ŎƭƛǇǇƛƴƎΣ ŦƛƭǘŜǊƛƴƎ

Å9[a Ґ ƴǳƳŜǊƛŎŀƭ ƛƴǾŜǊǎƛƻƴ ǳǎƛƴƎ ŀ ǎƛƴƎƭŜπƭŀȅŜǊ ǎǳǎŎŜǇǘƛōƛƭƛǘȅ ƳƻŘŜƭ 
ŎƻƳǇƻǎŜŘ ƻŦ ǾŜǊǘƛŎŀƭ ǇǊƛǎƳǎ

Å¢ƛŜπƭƛƴŜ ƭŜǾŜƭƭƛƴƎ Ҍ ǘǊŜƴŘ ǊŜƳƻǾŀƭΣ ƘŜŀŘƛƴƎ ŎƻǊǊŜŎǘƛƻƴΣ ƳƛŎǊƻπƭŜǾŜƭƭƛƴƎ

Å/ƻƳǇǳǘŜ ƎǊƛŘŘŜŘ Řŀǘŀ ŀƴŘ ŘŜǊƛǾŀǘƛǾŜ ǊŜǎǳƭǘǎ ŀǘ Ŏƻƴǎǘŀƴǘ ƘŜƛƎƘǘ 
όҌƘŜƛƎƘǘ ŎƻǊǊŜŎǘƛƻƴύ

wŀŘŀƛΩǎ
ƳŀƎƴŜǘƛŎ 
ǎǳǊǾŜȅ 
ǎȅǎǘŜƳ



ÅBased on a Chinese FoxtechLoong 
VTOL drone

ÅModified for magnetic surveys by Radai

ÅWingspan 2.16 m

ÅFG located in the tail boom, ca. 1.4 m 
away from the flight engine

ÅPixhawk 4 autopilot (ArduPilot)

ÅEndurance < 1.5 hours

tǳŦŦƛƴ ±¢h[ ς ±ŜǊǘƛŎŀƭ ¢ŀƪŜπƻŦŦ ŀƴŘ [ŀƴŘƛƴƎ ŘǊƻƴŜ

tƘƻǘƻ ōȅ !ΦtȅƭǾŅǎΣ нлнм



ÅBuild on Raspberry Pi4 mini-PC

ÅRecords multiple digital sensors

ÅFluxgate magnetometer (135 Hz)

ÅZed9 GNSS (GPS, Glonass, Beidou, Galileo)
(10 Hz), horiz. accuracy < 0.5 m

ÅBarometric pressure & temperature (10 Hz)

ÅIMU orientation (200-100 Hz) (optional)

ÅSynchronized by GNSS and Pi4 processor time

ÅData transfer via Wifi (Lan, 3G/4G) or USB

ÅUpload to a Google Drive

ÅPre-processing and QC made remotely in Oulu

wŀŘŀƛΩǎ ƳǳƭǘƛπǇǳǊǇƻǎŜ ŘŀǘŀƭƻƎƎŜǊ



CƻǳǊƛŜǊπǘǊŀƴǎŦƻǊƳ
ÅCƻǳǊƛŜǊπǘǊŀƴǎŦƻǊƳ ŎƻƴǾŜǊǘǎ ǘƘŜ 
όǇƻǘŜƴǘƛŀƭ ŦƛŜƭŘύ Řŀǘŀ CόȄΣȅύ ƛƴǘƻ ŀ 
ǎǳƳ ƻŦ ƘŀǊƳƻƴƛŎ όǎƛƴŜκŜȄǇύ ŦǳƴŎǘƛƻƴǎ 
ƻŦ ŦǊŜǉǳŜƴŎȅ ŦόƪȄΣƪȅύ

Å¢ƘŜ ŦǊŜǉǳŜƴŎƛŜǎ ǾŀǊȅ ŦǊƻƳ ȊŜǊƻ όƛƴ 
ǘƘŜ ƳƛŘŘƭŜύ ǘƻ мκнDόƳπмύ όbȅǉǳƛǎǘ ŀǘ 
ǘƘŜ ǎƛŘŜǎΣ DҐ ǎŀƳǇƭƛƴƎύ

Å{ŜǾŜǊŀƭ ƳŀǘƘŜƳŀǘƛŎŀƭ ƻǇŜǊŀǘƛƻƴǎ ƭƛƪŜ 
ƭƻǿπǇŀǎǎ ŦƛƭǘŜǊƛƴƎ ŀƴŘ ǇƻƭŜπǊŜŘǳŎǘƛƻƴ 
Ŏŀƴ ōŜ ƳŀŘŜ ŦǊŜǉǳŜƴŎȅπŘƻƳŀƛƴ 
Ŝŀǎƛƭȅ

Å¢ƘŜ ƛƴǾŜǊǎŜ CƻǳǊƛŜǊ ǘǊŀƴǎŦƻǊƳ ȅƛŜƭŘǎ 
ǘƘŜ ŦƛƭǘŜǊŜŘ Řŀǘŀ
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9ȄŀƳǇƭŜΥ D¢Y ŀƛǊōƻǊƴŜ ŘŀǘŀΣ YƛǘǘƛƭŅфф ƳŀǇ ǎƘŜŜǘ
Original magnetic data (TMI, nT)
200 m line separation, 30 m flight 
height, 100x100 m grid

D¢Y ƭƛǘƘƻƭƻƎƛŎŀƭ ƳŀǇ мΥнллƪ
όDŜƻƭƻƎƛŎŀƭ {ǳǊǾŜȅ ƻŦ CƛƴƭŀƴŘύ



[ƻǿπǇŀǎǎ ŦƛƭǘŜǊƛƴƎΣ w¢tΣ ŀƴŘ ǳǇǿŀǊŘ 
Ŏƻƴǘƛƴǳŀǘƛƻƴ

Pole-reduced data (RTP, nT)
(year 1999, I= 77̄, D= 17̄).
Corrects inclined field effect

[ƻǿπǇŀǎǎ ŦƛƭǘŜǊŜŘ ¢aL ƳŀǇ ό[tΣ ƴ¢ύ
ό5Ґ нрл Ƴ ύΦ {ƳƻƻǘƘŜƴǎ Řŀǘŀ ŀƴŘ 
ǊŜƳƻǾŜǎ άƴƻƛǎŜέ

¦ǇǿŀǊŘ Ŏƻƴǘƛƴǳŀǘƛƻƴ ό¦tΣ ƴ¢ύ
όƘҐ млл Ƴ ύΦ !Ŏǘǎ ƭƛƪŜ ŀ ƭƻǿπǇŀǎǎ 
ŦƛƭǘŜǊ



wŜǎƛŘǳŀƭ ŦƛŜƭŘ
hǊƛƎƛƴŀƭ [t ¢aL ƳŀǇ Residual field (RES, nT) obtained by 

subtracting UP from TMI.
Shows small-scall features by 
removing large-scale trends

¦ǇǿŀǊŘ ŎƻƴǘƛƴǳŜŘ ŦƛŜƭŘ ό¦tΣ ƴ¢ύ
όƘҐ млл Ƴ ύ



{ǳƴπǎƘŀŘƛƴƎ
Å Sun-shading enhances (linear) features that 

are perpendicular to the direction of the sun.
Å It diminishes (linear) features that are 

parallel to the direction of the sun.
Å Sun-shading is a great tool for finding 

lineaments and faults from magnetic maps.
Å Shading is made using different azimuth 

direction (from north) and angle(from 
horizontal).

Å In the example, the direction of the sun is 
comparable to the position of the image 
around the map in the centre (with no sun-
shading).



мǎǘǾŜǊǘƛŎŀƭ ŘŜǊƛǾŀǘƛǾŜ
¦ǎƛƴƎ ǎǳƴπǎƘŀŘŜŘ м±5 ǘǊŀƴǎǇŀǊŜƴǘƭȅ 
ƻǾŜǊ ǘƘŜ ƳŀƎƴŜǘƛŎ ƳŀǇ ŜƴƘŀƴŎŜǎ ƛǘǎ 
ŘŜǘŀƛƭǎ

CƛǊǎǘ ǾŜǊǘƛŎŀƭ ŘŜǊƛǾŀǘƛǾŜ όм±5Σ ƴ¢κƳύ
ŦƻŎǳǎŜŘ ƳŀȄƛƳŀǎƻǾŜǊ ǘƘŜ ǎƻǳǊŎŜǎ 
όŀƴŘ ŎǊŜŀǘŜǎ ƴŜƎŀǘƛǾŜ ƳƛƴƛƳŀǎ
ŀǊƻǳƴŘ ǘƘŜƳύ

IŜǊŜΩǎ ǎǳƴπǎƘŀŘŜŘ ¢aL ƳŀǇ ŦƻǊ 
ŎƻƳǇŀǊƛǎƻƴ όŘƛǊŜŎǘƛƻƴ b²Σ 
ŀȊƛƳǳǘƘ πпрÁύ



2nd vertical derivative
¦ǎƛƴƎ ǎǳƴπǎƘŀŘŜŘ н±5 ǘǊŀƴǎǇŀǊŜƴǘƭȅ 
ƻǾŜǊ ǘƘŜ ƳŀƎƴŜǘƛŎ ƳŀǇ ŜƴƘŀƴŎŜǎ ƛǘǎ 
ŘŜǘŀƛƭǎ

{ŜŎƻƴŘ ǾŜǊǘƛŎŀƭ ŘŜǊƛǾŀǘƛǾŜ όн±5Σ 
ƴ¢κƳнύ ŦƻŎǳǎŜǎ ǘƘŜ ŀƴƻƳŀƭƛŜǎ ŜǾŜƴ 
ƳƻǊŜ

IŜǊŜΩǎ ǎƛƳƛƭŀǊƭȅ ǎǳƴ-shaded 1VD 
map for comparison (azimuth -45Á)



¢ƛƭǘ ƎǊŀŘƛŜƴǘ
¦ǎƛƴƎ ǎǳƴπǎƘŀŘŜŘ ¢5w ǘǊŀƴǎǇŀǊŜƴǘƭȅ 
ƻǾŜǊ ǘƘŜ ƳŀƎƴŜǘƛŎ ŜƴƘŀƴŎŜǎ ƛǘǎ 
ŘŜǘŀƛƭǎ όŀȊƛƳǳǘƘ πпрÁύ

¢ƛƭǘ ƎǊŀŘƛŜƴǘ ό¢5wҐ ǘŀƴπмόм±5κIDύΣ 
ŘŜƎύ ŜƴƘŀƴŎŜǎ ǿŜŀƪ ŀƴƻƳŀƭƛŜǎ ŀƴŘ 
ƘŜƭǇǎ ƛŘŜƴǘƛŦȅƛƴƎ ǎǘǊǳŎǘǳǊŀƭ ƎŜƻƭƻƎȅ

!ŘƧǳǎǘƛƴƎ ǘƘŜ ǘǊŀƴǎǇŀǊŜƴŎȅ όŀƭǇƘŀ 
ŎƘŀƴƴŜƭύ ƻŦ ǘƘŜ ǎǳƴπǎƘŀŘƛƴƎ ŎƭŀǊƛŦƛŜǎ 
ǘƘŜ ŎƻƭƻǳǊǎ ƻŦ ¢aL ƳŀǇ



Horizontal gradient
¦ǎƛƴƎ ǎǳƴπǎƘŀŘŜŘ ID ƻǾŜǊ ǘƘŜ ¢aL 
ƳŀǇ ŜƴƘŀƴŎŜǎ ǘƘŜ ǎƛŘŜ ǎƭƻǇŜǎ 
όŀƴƎƭŜ флÁύ

IƻǊƛȊƻƴǘŀƭ ƎǊŀŘƛŜƴǘ όIDΣ ƴ¢κƳύ
ŎǊŜŀǘŜǎ ƳŀȄƛƳŀǎǿƘŜǊŜ ǘƘŜ ƳŀƎƴŜǘƛŎ 
ŀƴƻƳŀƭȅ ƛǎ ǘƘŜ ǎǘŜŜǇŜǎǘΣ ǘƘǳǎ 
ƻǳǘƭƛƴƛƴƎ ƛǎƻƭŀǘŜŘ ŀƴƻƳŀƭƛŜǎ

Asymmetry of HG side-maximas
helps estimating dip angle. When 
made for upward continued data we 
can compute so-ŎŀƭƭŜŘ άǿƻǊƳƛƴƎέΦ



¢ƻǘŀƭ ƎǊŀŘƛŜƴǘ ϧ IƛƭōŜǊǘ ǘǊŀƴǎŦƻǊƳ
IƛƭōŜǊǘ ǘǊŀƴǎŦƻǊƳ Ŏŀƴ ōŜ ǳǎŜŘ ǘƻ 
ŎǊŜŀǘŜ ŀƴ ŜƴǾŜƭƻǇŜ ŦƛŜƭŘ ό9b±ύ ǘƘŀǘ 
ŜƴŎƭƻǎŜǎ ǘƘŜ ƳŀƎƴŜǘƛŎ ŀƴƻƳŀƭƛŜǎ

¢ƻǘŀƭ ƎǊŀŘƛŜƴǘ ŀΦƪΦŀΦ ŀƴŀƭȅǘƛŎŀƭ ǎƛƎƴŀƭ 
ό¢DҐ!{Σ ƴ¢κƳύ ŎǊŜŀǘŜǎ ŀ ƳŀǇ ǘƘŀǘ ƛǎ 
ƛƴǾŀǊƛŀƴǘ ƻŦ ƛƴŎƭƛƴŀǘƛƻƴ όƭƛƪŜ w¢t ƛǎύ

¦ǎƛƴƎ ǎǳƴπǎƘŀŘŜŘ 9b± ǘǊŀƴǎǇŀǊŜƴǘƭȅ 
ƻǾŜǊ ǘƘŜ ƳŀƎƴŜǘƛŎ ƳŀǇ ŜƴƘŀƴŎŜǎ ƛǘǎ 
ŘŜǘŀƛƭǎΦ !{ ŀƴŘ 9b± ǊŜŦƭŜŎǘ ǘƘŜ 
ǘŜȄǘǳǊŜ ƻŦ ƳŀƎƴŜǘƛŎ ŀƴƻƳŀƭƛŜǎ



Magnetic potential & pseudo-gravity
tǎŜǳŘƻπƎǊŀǾƛƳŜǘǊƛŎ ŦƛŜƭŘ όtDΣ ƳDŀƭύ 
Ŏŀƴ ōŜ ŎƻƳǇǳǘŜŘ ŦǊƻƳ th¢ 
ŀǎǎǳƳƛƴƎ ŘŜƴǎƛǘȅ ŎƻƴǘǊŀǎǘ ŀƴŘ 
ŀƴƻƳŀƭƻǳǎ ǎǳǎŎŜǇǘƛōƛƭƛǘȅ

aŀƎƴŜǘƛŎ ŦƛŜƭŘ ƛǎ ǘƘŜ ƎǊŀŘƛŜƴǘ ƻŦ 
ƳŀƎƴŜǘƛŎ ǇƻǘŜƴǘƛŀƭ όth¢Σ ƴ¢ƳύΦ 
tƻǘŜƴǘƛŀƭ ǎƘƻǿǎ ǘƘŜ ƭŀǊƎŜπǎŎŀƭŜ 
ŀƴƻƳŀƭȅ ŦŜŀǘǳǊŜǎΦ

Computing the above-mentioned 
derivatives from PG can be used to 
see the large-scale effects (TDR-PG)



CƻǳǊƛŜǊπƻǇŜǊŀǘƛƻƴǎ ƛƴ м5

м±5 όŘŀǎƘŜŘ ƭƛƴŜύ ϧ ¢aL όǎƻƭƛŘ ƭƛƴŜύw¢t όŘŀǎƘŜŘ ƭƛƴŜύ ϧ ¢aL
¢ƘŜ ƻǊƛƎƛƴŀƭ [t ¢aL ƳŀǇ ŀƴŘ ǘƘŜ 
ƭƻŎŀǘƛƻƴ ƻŦ ŀ ǇƛŎƪŜŘ ǇǊƻŦƛƭŜ ό!π.ύ

HG (dashed line) & TMI ¢5w όŘŀǎƘŜŘ ƭƛƴŜύ ϧ ¢aL



¢ƛƭǘ ƎǊŀŘƛŜƴǘ ǾŜŎǘƻǊƛȊŀǘƛƻƴ
Using a special vectorization method
the peaks/ridges of the TDR are 
picked up. Data are saved in GIS 
format (BNA file)

5ǊŀǿƛƴƎ ǘƘŜ ǊƛŘƎŜ όǾŜŎǘƻǊύ Řŀǘŀ ƻǾŜǊ 
¢aL ƘŜƭǇǎ ǎǘǊǳŎǘǳǊŀƭ ƛƴǘŜǊǇǊŜǘŀǘƛƻƴ

IŜǊŜΩǎ ǎǳƴπǎƘŀŘŜŘ ¢aL ƳŀǇ ŀǎ ŀ 
ǎǘŀǊǘƛƴƎ Ǉƻƛƴǘ



ÅCƻǊ ƎŜƻƭƻƎƛŎŀƭ ƛƴǘŜǊǇǊŜǘŀǘƛƻƴ ƛǘ ƛǎ 
ōŜǘǘŜǊ ǘƻ ǎǘǳŘȅ ǘƘŜ ǎǘŀǘƛŎ ƳŀƎƴŜǘƛŎ 
ŦƛŜƭŘ ŀƴŘ !9a ŀƴƻƳŀƭƛŜǎ ǘƻƎŜǘƘŜǊ

5ŀǘŀ ƛƴǘŜƎǊŀǘƛƻƴ ϧ ƛƴǘŜǊǇǊŜǘŀǘƛƻƴ

(after Peltoniemi, 1988)

Anomalies

Magnetic AEM real AEM imag.Formation

Magnetite/sulphide
outcrop

Graphite/black 
schistoutcrop

High susc. rock 
outcrop (gabbro) 

Deep high susc. 

(gabbro) or remanent 
magnetization

Cond.overburden
(silt, clay, peat)

Fault (water 
saturated)

Å!ǎȅƳƳŜǘǊȅ ­ŘƛǇ ŘƛǊŜŎǘƛƻƴ

Å!ƳǇƭƛǘǳŘŜ ǿƛŘǘƘ ­ŘŜǇǘƘ ƻŦ ōǳǊƛŀƭ

ÅLƴ ŎƻƳōƛƴŜŘ όƎŜƻƭƻƎƛŎŀƭύ ƛƴǘŜǊǇǊŜǘŀǘƛƻƴ 
ǘƘŜ ƎǊŀǾƛǘȅ Řŀǘŀ ƛǎ ƻŦ ƎǊŜŀǘ ƛƳǇƻǊǘŀƴŎŜ
­ŘǊƻƴŜπōŀǎŜŘ ƎǊŀǾƛǘȅ ōȅ 5¢¦Η

ÅaƛƴŜǊŀƭ ǇǊƻǎǇŜŎǘƛƴƎ ǳǎƛƴƎŎƻǊǊŜƭŀǘƛƻƴπ
ōŀǎŜŘ ŀǇǇƭƛŎŀǘƛƻƴǎ ŀƴŘ 
­ŀŘǾŀƴƎŜƻн5 ŀƴŘ Dƛǎ{haΗ

Å!ƛƳ ŦƻǊ ǘǊǳŜ о5 Ƨƻƛƴǘ ƛƴǾŜǊǎƛƻƴ 
ό[ƻƴƎȅƛƴƎΩǎǘŀƭƪύ



Å {ƻƳŜ ƛǊƻƴπōŜŀǊƛƴƎ ƳƛƴŜǊŀƭǎ όŜΦƎΦΣ ƳŀƎƴŜǘƛǘŜΣ 
ǇȅǊǊƘƻǘƛǘŜύ ƎŜǘ ƳŀƎƴŜǘƛȊŜŘ ōȅ 9ŀǊǘƘΩǎ ƳŀƎƴŜǘƛŎ ŦƛŜƭŘ

ÅLƴŘƛǾƛŘǳŀƭ ·¸½ ŎƻƳǇƻƴŜƴǘǎ ƛƳǇǊƻǾŜ о5 ƛƴǾŜǊǎƛƻƴ ŀƴŘ 
ƘŜƭǇ ŜǎǘƛƳŀǘƛƴƎ ǇǊŜǎŜƴŎŜ ƻŦ ǊŜƳŀƴŜƴŎŜ ό!ǊǘƻΩǎǘŀƭƪύ

Å5ŜǊƛǾŀǘƛǾŜ ǊŜǎǳƭǘǎ ƎƛǾŜ ŀŘŘƛǘƛƻƴŀƭ ƛƴŦƻǊƳŀǘƛƻƴ ŀōƻǳǘ 
ƎŜƻƭƻƎƛŎŀƭ ǎǘǊǳŎǘǳǊŜ ό9[a ŀƴŘ CƻǳǊƛŜǊπƳŜǘƘƻŘǎύ 

Å¢ƛƭǘ ƎǊŀŘƛŜƴǘΣ ¢5wҐ ǘŀƴπмόм±5κIDύΣ ŜƴƘŀƴŎŜǎ ǎƳŀƭƭ 
ŀƴƻƳŀƭȅ ŦŜŀǘǳǊŜǎ

ÅtƛŎƪƛƴƎ ǘƘŜ ¢5w ǊƛŘƎŜǎ ƛǎ ǳǎŜŦǳƭ ŦƻǊ ǎǘǊǳŎǘǳǊŀƭ ƳŀǇǇƛƴƎ

{ǳƳƳŀǊȅ



¢Ƙŀƴƪ ȅƻǳΗ


