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A Comparative Analysis of Linearity and Range of
Gravity and Magnetic Data Using Variogram
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Abstract: To make reliable interpretations on the sparse spatial data, the spatial distribution characteristics that are inevitable
for spatial estimation should be properly analyzed. Variograms have been widely used for obtaining the spatial characteristics
inherent to data in spatial estimation problems. But their applications were limited as the basic information for further data
estimation. Therefore, the additional analysis of the meaning of variograms is required for more reliable data processing and
interpretations. In this paper, we investigated the proper meaning of variogram values and the specific features of distributions
which can be obtained through variogram analysis. Variograms can provide the information on both linearity and the strength
changes of interrelationships between the data sets according to the direction and lag distance. First, sill and range values,
which are main parameters of variograms, were analyzed. Then a similarity range using spatial auto-correlation values was
introduced to verify the applicability of linearity analysis through the comparative study of spatial distribution features of
gravity and magnetic data collected in Hwasan caldera. Through these analyses, we were able to identify the dissimilar
patterns of gravity and magnetic data that became apparent according to the distribution and variation ranges of the data sets.
It is inferred that the gravity and magnetic anomalous bodies are extended to the ground because linearity direction of gravity
and magnetic data appear similarly with linearity derection of topography in Hwasan caldera.
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Fig. 1. A typical variogram model.
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Fig. 3. Gravity measurement points on the terrain map. A, B, C and D indicate locations of Palgongsan, Hwasan, Seunamsan

and Geumseungsan, respectively.
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Fig. 4. (a) Bouguer anomaly map(a), (b) magnetic anomaly map (RTP). A, B, C and D indicate locations of Palgongsan,

Hwasan, Seunamsan and Geumseungsan, respectively.

B F 39 20 AZ @2 FEF S4
A

3
o ALEEIT), Bl AGH F2 AR AT
o ¥ Fig 49 27 ERAIT.

HiZ|23H Xtz 24

AE H2ZI233 AN

w2l eads T3 7t S HAr AR £X
TEA AR 2 AP EAE H:O‘M ofe
ol 9, A4, 3% g Wi 4F
S Akt AP0 gk AAg B4 -"r]_}
o] A Wak(angle direction)g 15° 7J7—:]_i H7
SPHA 2z Atelalen, zhe9] 5]-8-3HA (tolerance)
A 15°2 Agsich. EElAgE 2509 PR
hro] AAsision #eAg e s&de e
2]9] 50%2 ZAAsIAh Wgl el oA 7 £
AL AR Al WSt e A vl
flste] shte] gl 2o 7t E'Ab A
B FAHtol yEo| 72 mold ASHEF EA
ST Fig. 5ol AAlE WgleadlEe oA <
HE AR R WS (= AAste] 15° 744
o= AxkE Azto|tt. AL Wiglea AEe] &
F=2 1o} AAFo g BAE7] Yste] Table 19] 1+
R A3} o] EEIGES AAT $ ARERH A

vel A9 Wel2ade Sl s 293
o ol £Ege F2, A2, 99 gol vislel

T2 FolA 7};4 Ao Wle 722 WA 9
dol 2719 et 27h dfele] A WA= A
A 932 AR,

HZleJue 5 MY &

AL ARe] £ 5AS w7 flete] A
HAZ FA5 Y82 %J?{rﬂalom A #
A7 Aol w2t Frreha HEl e ghe]
o] A= AgE UERdit), oo UF
AR ool HW Aszke] EWgH AAaAlvL
APE}ZVI el HA| 2pge] FAkgrel FEEHA E
A%k, 78 HE eafoMe 2pae] EAdl wet o
EW JHE*Ol dolsAl verd o Slol Z7lo] el
U Z7t HEe] AR HXMW FAAEE 4
At =8, ol AFoM AAAZE 74 AR
7kl HlwE ol sl7] flate] A A7A]
oAM= Wl ezgo] ALtE 22,000mE 12
ate] UERH e o] &3isith A gelA EAE
w2l o] A#A e g Table 20 UERHATH

Thro@ 2] @)l AAE Wzl EelAz
of we 27V kel A dS o] 83
Azl FRAdol A AR ARE A8

I ox
o Hr

mln



124 iz - ves

(a) 0° by 15°
Pl ¥ o —— e
{ _".,.
(d) 45° (©) 60°
7 A
-}'-' '.r:
(g 90° (h) 105°
) 135° (k) 150°

Fig. 5. Experimental variograms with respect the changes of direction.
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Table 1. Variogram analysis results of the whole survey
area

Angle Sill Va.lues Sill valu.es Sill va.l-ues

(Gravity) (Magnetic) (Elevation)
0 113 32000 11700
15 132 24000 12500
30 16.8 24000 12000
45 172 22500 10500
60 132 23000 13000
75 11.0 30500 15000
90 92 25000 15500
105 7.5 26000 18000
120 6.7 25000 16000
135 6.1 24500 9500
150 6.7 26000 13500
165 8.5 29800 11700
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Table. 2. Variogram analysis results of the whole survey area
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(Gravity) (Magnetic) (Elevation) (Gravity) (Magnetic) (Elevation)

0 0.38709 0.53360 0.39986 0.33333 0.33333 0.23991
15 0.46707 0.81384 0.41330 0.31989 0.28024 0.23991
30 0.62701 0.46707 0.30645 0.33333 0.26545 0.25336
45 0.80040 0.41330 0.22647 0.39986 0.25336 0.23991
60 0.90658 0.38709 0.23991 0.41330 0.22647 0.20026
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Fig. 6. Variogram analysis results. (a) sill values, (b) range, and (c) separation distance that has more than 0.3 correlation value.
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Fig. 7. The extracted lineaments: (a) displays fault lines in the geologic map, (b) and (c) show the lineament extracted from

DEM and Landsat image, respectively (Park et al., 2008).
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Fig. 8. The rose diagrams of lineaments in study area: (a), (b) and (c) results from each lineament in (d) represents all linea-
ments (a, b, and ¢) by one rose diagram (Park et al., 2008).
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