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Abstract
The calculation of apparent resistivity, based on the model of a homogeneous half-space, is commonly the
first step in order to evaluate helicopter electromagnetic (HEM) data. Several algorithms for deriving
enhanced resistivity—depth profiles, which are more sensitive. to resistivity variations with respect to
depth, are presented. Two simple methods for this purpose are differential parameter method and centroid
depth. So we produced new software based on Sengpiel's algorithm. Then we compared the results of our

own algorithm with the reference result of differential parameter method and centroid depth. We saw that
there was a good agreement between our results and those obtained by others
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ppm Sengpiel Method Differential Method Our own Results
Fre((ﬁlze)ncy Inphase | Quad Ap%z:;ent Centroid Diff. Diff = |Resistivity| Depth Depth
(ohm-m) Depth (m) | Res (0hm-m) | depth (m) | (ohm-m) [Sengpiel (m)|Siemon (m)

115200 | 1270.60 | 641.00 64.00 5 64 6 57.35 4.67 9.89
57600 884.90 | 711.50 87.00 8 169 13 86.15 18.70 27.50
28800 495.10 | 627.40 119.00 15 240 20 163.44 21.10 37.90
14400 224.60 | 447.30 160.00 25 320 33 140.36 36.40 58.50
7200 83.30 | 273.50 211.00 35 404 54 178.33 46.30 87.20
3600 29.60 | 152.10 267.00 45 470 87 240.45 36.00 128.00
1800 9.50 80.20 324.00 56 511 139 270.54 40.80 192.00
900 3.00 41.30 393.00 66 629 217 236.62 72.70 268.00
450 0.90 20.90 461.00 83 676 336 257.81 48.50 378.00
225 0.30 10.50 531.00 98 749 512 469.82 90.20 737.00
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ppm Sengpiel Method Differential Method Our own Results
Frequency Apparent . . . P
(Hz) Inphase| Quad Res Centroid | Diff. Res Diff |Resistivity DePth ) Depth
(ohm-m) Depth (m)| (ohm-m) (depth (m)| (ohm-m) | Sengpiel (m)|Siemon (m)
115200 | 1270.6 | 641.0 64 5 64 6 33.87 54 9.5
57600 884.9 | 711.5 87 8 169 13 68.77 19.4 27.4
28800 495.1 | 6274 119 15 240 20 99.81 26.8 39.6
14400 224.6 | 447.5 161 25 325 33 142.12 36.1 58.4
7200 85.5 2723 213 35 416 54 181.91 46.0 87.6
3600 30.2 149.5 261 45 420 87 252.66 354 130.0
1800 12.2 78.0 258 52 255 130 181.91 64.6 170.0
900 6.7 40.6 189 56 91 172 142.12 68.9 210.0
450 43 21.8 120 73 38 207 126.33 58.3 269.0
225 2.5 12.2 84 97 37 246 63.16 74.2 277.0




e 53 olie 02, S S 1) A

. /n . . é B3 . . . . .
J})})ﬁf}&‘}h w‘ﬂ};ﬁ|)h LJ:‘:S:"N L;laﬁuw_’)lgi_{Y)L@?; g.f:‘)éif-éju"\")‘ J.-él:- @\bﬁ.’(\') J}u\?)}
),’I.a\' d}‘ Aiy ol QT))&{C,.A‘ ol oals Ol 4.‘1\;& L;‘,: e u.g_‘ BL) okd 43‘)‘ J:‘))L’g}:l’dd}":”’ﬁd‘::i‘“’
\OT°}:)C4)U’-‘)}*°(}»’%YCAW‘P&H"'OTeijM)u-ﬁ)ﬂH'(ﬁ*ﬂinﬁw‘ﬂp—“‘é' ")TG‘;{}CM}L&A

el gagal Vern 55 ST a4 03 saglie 5 ennl

6 7S aon
OT 5 1 sl JSCon Goae (slaos s o lulid 53 gy ol 4 ool OT 1 (S o 02, UL 5ldte 1 ool s
Sl JeS i Sy 3 S plaed al e al 53 0s ) gy 55 el Sl ol Gl et (15 4 b e (Slagealy
o 25 3 e T s e slaes g gl 5 s SIS ) BB 55 5 0Siln il s 5 0 pe Sl 235 K3 (S 5
3 Gos ololid 4 5 5 Silga hilins oy Sl s edlie cal 3 odks Gl O sy gl ST Culg s el S

el 4:>'\Jf1 u:v_la..u B ‘_;Lhu}: a})@}ﬁa

@L:.o

Guptasarma, D., and Singh, B., 1997, New digital linear filters for Hankel J, and J; transforms. Geophysical Prospecting,
45, 745-762

Mundry, E., 1984, on the interpretation of airborne electromagnetic data for the two-layer case: Geophysical Prospecting,
32, 336-346.

Sengpiel, K.P., 1988, approximate inversion of airborne EM data from a multi-layered ground: Geophysical Prospecting,
36, 446-459.

Huang, H., and Fraser, D.C., 1996, the differential parameter method for multifrequency airborne resistivity mapping:
Geophysics, 61 (1), 100-109.

Siemon, B., 2001, improved and new resistivity-depth profiles for helicopter electromagnetic data: Journal of Applied
Geophysics, 46, 65-76.



