BY-F5 domio IFAF o) o3led A w0l &5 g5 Ao

37 o 4 32l el b (qublio glawe g lma o (g wloe

ﬁ\g JJJ.::)J\ U?A‘ )*ASDAS L;b” ‘v;l& ‘A.Lf.éau é)‘f Jo|

Oll 09,0l o[l oSG 18555 5 S o yhro (pwikigoo oA

OYAYAIY o dy 2, DYV sl s 2 b)

oS>

2 Jeilyy Glie o gy 03 5l cpl 51l o JiSw Julow g 4555 (6l 0a laylpl 51 (S5 (EMD) o0 L 4550
ke 0y ) @ e ilelia ln Jghie o) 1 dgd e ool (o Sl et slaggylrin o il
ol S50 gl )5 eatins pobods puudo a3 K30 ledy ditd 05 A0 (ala gy 45 3, o)Ll Wigy hilod g Syt
i 48 badlye sl (o tuS) ()8 bl Clastie casy JWSew Sloj b e (Yl EMD (g, (ol
05 5 L5 dolay g0 93 urbline (e (slacsybrim g Slil jolatocny ol o8 b 2kj saoluy (sla)ls ol
il ala ol 5l Wlie ol jd bl cdelus cids g3 cpl (gilulin p3 wel)lS Lig, Wl e dde by, cdiiun
ot Juols do cp T g osd gl el aosly | S s (clagl (g, ol 55 sl osd odliil puublize lise (slags,lxa o
FEIE @lo g a5 Jlee] (ogian slaodly g5y JE95 (2g) nl cunl (Slanl g)lmiaig sl wale b oy
S35y il @lgi 5l Moe Jloud 4l aBly olon Luablize oad cuslyp (slaosls 6, EMD 59, o) 51 u el Comdas
9y ol il ool b (gilulia gt 8 Jloel (plo)S imej 55 BT Bua b adlate (b (owlde) (o 2 slaieds
2ol .ol 3 )y y90 ddbaie wlidime; b o)l ()8 5lo g 3 oyt B> cclalassis (bjlp Jghie B9y 4 Coms
L ok 3905 5 EMD s, §l Jools gults 45 05 oanlie g duglis gulyd dolsl YL 51 Lol zols L EMD s, j1 ol
Olubrs diojls gulyd aoldl YL (hgy 5o (ilwlis glp dupy gl@)) o )b Cillas gulyd dobl YL 5l Lol mlo

s 1) 32 41 55 509 EMD) g 53 85 o> ol ot 5 x5

Moo Jloud ¢ 225 Lo 25 oile Bl () bxim o cgladlate (5)bxim o o msblize lise (gilulix (g8 sWdajlg

Magnetic field anomaly separation using empirical mode decomposition

Ahmad Moradi Shah Ghariyeh, Ali Nejati Kalateh™ and Amin Roshandel Kahoo
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Summary

The geophysicsl potential field separation refers to separation of the regional and local
anomalies from the superimposed anomaly. The Empirical Mode Decomposition (EMD)
proposed by Norden E Huang is a kind of spatial and temporal filtering process in terms
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of the signal extremum characteristic scales. It is a new data analysis method suitable for
processing non-stationary and non-linear data. Its power to filter and decompose the data
has earned it a high reputation in signal processing.

Empirical mode decomposition is a time-frequency analysis method which can
adaptively decompose complex signals. The decomposed component contains diffrent
bands of frequencies from high to low, and the residual value is the signal trend
component representing the signal averaged trend, which is similar to the regional
anomalies in the geophysical field. The empirical mode decomposition (EMD) method is
an algorithm for the analysis of multicomponent signals that breaks them down into a
number of amplitude and frequency modulated zero-mean signals, termed intrinsic mode
functions (IMFs). An IMF must fulfill two requirements: (1) the number of extrema and
the number of the zero crossings are either equal or differ at most by one; (2) at any point,
the mean value of the envelope defined by the local maxima and the envelope defined by
the local minima is zero. Based on this theory, applying the EMD to separate the
geophysical potential field is proposed in this article. When EMD is used for anomaly
separation, the problem is to identify properly which IMFs contain residual
characteristics. Certain modes will consist of mainly residual, whereas other modes will
contain regional and noise characteristics.

Magnetic field anomalies are usually superposed large-scale structures and small-scale
structure anomalies. Separation of these two categories of anomalies is the most
important step in the data interpretation. Different methods have been introduced for this
work, but most of them are the semi-automatic methods; it means that the interpretator’s
opinion can directly affect the results. In this study, EMD method has been used to
separate regional and residual magnetic anomalies. EMD decomposition results in what is
“residual”, which is similar to the regional anomaly of a potential field data. This residual
does not require any preset parameters unlike contemporary field separation methods.
This automatic method is based on the extraction of the intrinsic oscillatory modes of
data. Efficiency of this method has been investigated on both synthetic and real data
acquired in North Mahalat area of Markazi Province to study the regional subsurface
geology with the purpose of geothermal reserver explorations. Compared to the
conventional method of trend analysis, the EMD method is affected by less artificial
influence, and we did not need to set any parameters beforehand. Otherwise, it reflected
the potential field intrinsic physical characteristics better. Separation results showed that
this technique had higher accuracy than conventional methods such as polynomial fitting
and had a good consistency with regions geology. Finally, the results of the new method
were compared with results of the upward continuation filter and we observed that these
results were matched with the upward continuation filter.

Keywords: Magnetic field separation, regional anomaly, residual anomaly, empirical
mode decomposition, North Mahallat
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