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The Magnetic Anomaly Map of Korea
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Abstract: Regional airborne magnetic survey is very cost-effective mapping tool. Magnetic anomaly maps have abundant
information, which are an important tool for understanding the geological evolution and mineral exploration. For this
reason, the governments of many countries have made significant investment in the acquisition of airborne geophysical
data over many decades. KIGAM (Korea Institute of Geoscience and Mineral Resources) began nationwide airborne
magnetic mapping programme in 1982, and completed in 2017. The obtained magnetic data was reprocessed and magnetic
database was built in 2018. In addition, the magnetic anomaly map of Korea with a scale of 1:1,000,000 was published.
In this paper, we introduced a new magnetic anomaly map of Korea through describing the changing survey parameters

during data acquisitions and history of data processing.
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A FQolA g AHRAE Fdte] A o] =g 2 vt
THKoo et al., 1982; Park et al., 2000).

St HAR AT (A S=AAAL AT )= 1981 3
AE AHE HET -8 FE A FHe HES 587
ol &8-S % A7ET A7 FRE 9l I FEE U
o2 s A71-elH AAARI FF WAk 2 AEEA
Z2AEZ AFsla, 19813 AE B3-S Salo] gAkel B
Aol tigk 7182 AAE EH3laL(Koo ef al., 1981), 1982+
B &AL A5E Aaks] Alkste] 2017d] $EEER3IT

ofz2] Agol Hlste] AR ©e AlZke] AFaL, W HE
e AAR o erely] Brke Fao wet 934 glo
Ert aEo] 'AL AA5e] Ae Fds fAlslal Hstst
o 2 =¥o] dasin o Bt oy W AXE
Fotd A Abs 2 A 'AF AR dlo|go] s 74
393, 2018391 1:1005F AH o] =g 2ksiTh

o] AL AN WHE Y oL E vl A #x
o sl H9H o= a|Asl 2t of&e] QEh A7k Ax A
=E0] F9 g AHHAE v sPHA] 37doleE 'AF
717k FRtell o] xje| vb AL A, AL A, 28 A}
5 A W o B} ol st V& FoEM g
A AL AR E o] &ate ARSIl ARdd= 7]EE o]
AUA] 9 Fa YHE AFstaat gk

BfAL Ol

Fe] &g FAE AR 19820 ARE-g Ak EAL ]
= "= Geometrics A A2FRE 217k g AF A4 A
G-813, G-714 data acquisition system, Kennedy 9700 digital
tape recorder 2 Soltec 3314 analog recorder® 745 o] A
(Koo ef al., 1982). A& A B (bird) Yol 912151
100 ft Aoje] Aol AelFEl Mgy = Add W=

Fig. 1. Towed-bird type KIGAM airborne magnetic survey system
since 1982.

(towed-bird) o] ATHFig. 1).

A} FE2Me T WeEo R | km 7H o) WA (tie-
liney> ‘-5 5 km 7HA 0.2 AAsIqln. ¥l8) Eol= wol &
7](drape flight)2 A|3%A4 100 ~ 200 mZ FAISH== =8
SIS, HI8Y &%= 100 km/hiew 37 7HS 1%, A

Fig. 2. 3-axis boom type KIGAM airborne magnetic survey system since 2013.



Table 1. Survey areas and specifications.
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Line spacing

Year Surveyed areas (The name of 1/50,000 sheet) (main line/tic linc) survey equipments
1982 XA, AH, |4, &7, &, o, AT 12) EW 1 km /NS 5 km
log3 =ik GE, A7), A, e A OFF 3R, 4, S-ET 12), EW 1 km /NS 5 km
WH G5 12) £%; 0.5 km / 2.5 km
1984 717, 23, oiw, B=Al, 72, 23, €7, 4, B, S2ET 12), %, =Y EW I km /NS 5 km
1985 AFZEH, AT, 4, BEX, A9, 314), A3, 2L, ZH, A4 EW 1 km /NS 5 km
1986 5%, B, £, o)9, F, 42 R
1987 A, ou), A, 44, 8% WAL WS Gah g‘ll km /NS S km b on magnetometer
1% 0.5 km / 2.5 km (G813)
1988 Qlok, Wb, ol Bz, G, 3k, Sl EW T km /NS 5 km towed bird sensor
1989 AT B AL M AR, FA], FL EW 1 km / NS 5 km visual navigation
1990 A%, A9, A, A% AR, A EW 1 km / NS 5 km
1991 3 wok w7, dok, 25 EW 1 km /NS 5 km
1992 3, B, A= EW 1 km / NS 5 km
1993 27}, Az, m2ok EW 1 km /NS 5 km
1994 7lof, sz, o) EW 1.5 km / NS 10 km
1995 79k 9], 3%, <42 112) EW 1.5 km / NS 10 km
1996 <M, Z1A, Ak &R 1/2) EW 1.5 km / NS 10 km
1997 d A, ks, oot NS 1.5 km / No tie line  Cesium magnetometer
1998 TR} oj= Zof EW 1.5 km / NS 8 km (G-8224)
o, 9T, o GNSS positioning
1999 4 mgl EW 15 km / NS 8 km Pr‘”"“ﬁ;ﬁg‘)’i"m"ter
2000 oA, Be, w=A Ak EW 2 km / NS 8 km
2001 Ae], BFE 2= EW 2 km / NS 8 km
2002 ok, HeEl, oAk EW 2 km / NS 8 km
2003 A, 3A EW 1 ~2 km /NS 8 km
2004 @, AoF AH, Mt EW 2 km / NS 8 km
2005 A%, o4h g, AL, B, Sk, U EW 2 km /NS 6 km Cesium magnetometer
2006 =R, B, =4 1) EW 2 km / NS 6 km (G-822A)
2007 o)A, oiF oby, B3 EW 2 km / NS 6 km GNSS positioning
2008 BHE, 2=, ok, I EW 2 km / NS 6 km
2000 FF o BA, v, AR, A= EW 2 km / NS 6 km
2010 o= E4F AR, &%), AA|, ujE, Fu) EW 2 km / NS 6 km
2011 AL, B2, A, B3, YAEE 12), =4 EW 2 km / NS 6 km
2012 A=, BA, =, A}, i AR, v, B EW 1 ~2km /NS 6 km
2013 Ao, v}, o)A, dw, A, 2k B2 51, 519 EW 1 ~2km /NS 4 km
2014 23 gle] ¥, A2 wlo} HA | U EW 1 ~2km /NS 4 km ‘ ,
2015 Ty weF, f9, 917, Qlok, 491, B4 EW 1 ~2 km /NS 4 km rg;%g:f;l;o%f;dgg:;g
2016 =9 zv A, 9w W Py E2 EW 1 ~2km /NS 4 km
2017wl 7], S, Ak Bk wold, $2E Er ES 1 ~2 km /NS 4 km

*the proton magnetometer is used in 1999 due to temporal malfunction of Cesium magnetometer

2= oF 30 mZ AT Fe FARE Sl o3 =
Qatglom, FAlol E 7 (tracking) 71EkE 1201 A ¥ S
Hste] Pab 5ol I5 A=0F S A

el A= AA GAF 717F B9k A WEt giglon), B
Ab e 2 A AT AERA IS 1997 doll A
A G-813014 Al AHA G-822= uplen, =
A4 P A 28 (Global Navigation Satellite System, GNSS)
oz upro] 91% AAe] Hrk AgsFch 20139
2 AM FHE o wide 35 S stinger § AH

AAZ vHre] 218 H3lE ©AK(magnetic gradient)S 1S TH
(Fig. 2). Table 1= A= B} A9z 4 AA 9 SolH

o o} A Rolth. 5w AYE BE ojB e S1F0.
1907} =E thto] BTHALE SR P Al
YT P A9 Fig ) AYE wEG0E EAS
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G AR AR PH A, AT AFE, =
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233 Adoje} 22, vlolguolx 7|5 P4 T o A
v ek 1982 % WAks 3 AR EAL AR A 2ol
FALE ARGl GeometricsAte] AFEA ] A S FHaLshe]
KADIPS-1 (KIER Airborne Data Interactive Processing
System 1)°]2te A&7 7R S THEJ . KADIPS-12
FORTRAN IVZ ZAAH 2972 2o g AR or
KIST¢] CDC CYBER-170 AFEZ <) A}&sle] A28k
thSuh, 1982).

19861 0ll= A-47F HAakal W Raytheon RDS-500-5
CPUZ 3sli= TEMPUSEl= #AFHE ©]83h= KADIPS-2&
Mste] Al AlZks G5 4 AT AE HEL A=
KADIPS-13} Zrov dwst vy, #5344 By, A5
leveling, U™ A] A}2 o] ¢ (residual magnetic anomaly)2] A4k,
tlolgHlol X 715 @2 Sl ®srt AATHKoo ef al,
1987; Park and Lee, 1996).

A7 28] 34 o] KIDIPS-1914 KIDIPS-2& gl we}
Ae)E Ame] 712 Famn ozt Aust el e
ool g5 zpo]7t oA At FASE 1% AA et
a5 HAtt A= A A= SUN workstationS ©]-8-3H0.
ZH, reel tapedl] 712 EHAY AFES t]2T) A3},
< A2l workstation®| Y PColX THE 5 UAl AT
(Park and Lee, 1996).

U3l B4 HE-S KADIPS-194+< base stationol| 4] z}7]
el Wsks A3 skl Ao, KADIPS-291M =
FEM3 BE BN WAY g Aole] AFHel A2t

2 sk PPOE BASYCE F WY 2E 3, wHel 9

o)

ol It 2 T3t

249 Agke 249 o) ule BAS L 9

o}, wEb A3 Fole] ko7 94 (continuation)dte] WSk

3 Fo]of 3l ©]E levelinge]2} $t}. KADIPS-19A41& ©]
Aol gl o} KADIPS-294+= equivalent source layerE
she darg]SE o&stitt webA KADIPS-19] AH&
BT 7He Ay2]Z0 7 Jeveling FATH
5419 AR elA e EU2]= KADIPS-19]
o7 go] 3, KADIPS- 294 & 7153
(o AAETE AL Bop a4 Ao
179 &3h= 39 ojd® 2AYME a8 2
12t B g2 T

Uz 2ol S ate WS o7 7E7F ok
KADIPS-19|A = =4 %% A%71% IGRF (International
Geomagnetic Reference Field)S < A7| 4o 2 3193,
KADIPS- 20X 7} =3 e taks] sl57]2 33l of
woll= L] o] THo 2 WSt H]o]EfH]| o] 2o
© TAEUT 7158taL v A Ak 71560 4%kt
2 AGof tisf] oM A7F 5 S5 B BAIME £
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ATk

©]% Fortran 910] 2 7H@% KADIPS-2 2738 MatLab
7o 2 283w sl e, 1990 7t PG&WAE
2RE =93 Gipsi Z=2# 3} KIDIPS-2 T2 I8 o] &
ste] 245 Te] HeA S Aot Als Y YS9
3Tt 20061 =90 Geosoftrle] Oasis Montaj ZZ 132
o]g3te] §AF A8 S AASH(gridding)dtal AHE ol =E 2}
233819 tHKoo et al., 2009; Rim ef al., 2015).

HIo[E{H[O] A

g7t 2d @ARIEe 718 A= KADIPS-13}
KADIPS-2= 2 7F4] ztol7} S=Hl, 8.3
deolo] FHxgholA A= HARHOE AL, 7Y IEE 2
Shelslon, =¥y, 7], gAt 59 HrAR] BRER
glelel 7153kt Holth

19853714 #E%¥ KADIPS-1 #2]¢] =Z 89} 1986
o] H5H KADIPS-2 §2]9] =& A5+ 7|53 2] thE
o], dlolEHlo] 25 & 02 A, 2J317] 218t 1996
of olof thet FFsl APS JAFAL A5 7|EH A
KADIPS-2 341& 27 R 2oz pdslgon, 7|&
B3 A5 g8 e A% AHEE A 5LE
P2 o g 7|58l 3t Table 2= olw &8H 3 WMAls

Table 2. Data record format modified from KADIPS-2.

32-bit name format description

word
1 LINEC integer  flight line number
2 IFIDC " fiducial number
3 IDAY " julian date
4 ITIM " sequential time of day in second
5 ALNG float longitude in degree
6 ALAT " latitude in degree
7 XP " x-coordinate in digitizer unit (TM)
8 YP " y-coordinate in digitizer unit (TM)
9 ZRADAR " altitude above ground level in feet
10 ZBAROM " altitude above sea level in feet
11 TMAGCOR " corrected total mag. intensity in nT
12 TOTAL " total gamma ray counts in cps
13 POTAS " potassium counts in cps
14 URAN " uranium counts in cps
15 THOR " thorium counts in cps
16 COSM " cosmic ray counts in cps
17 EP " K in %
18 EU " equivalent U in ppm
19 ET " equivalent Th in ppm

20 QLOC/QMAG 2 ~ 16 bit quality flags of location/magnetic
integer
21 QTC/QPT "
22 QUR/QTH y
23 TMAGRAW float
24  TMAGRES "

quality flag of TC/K

quality flag of U/Th

raw total mag. intensity in nT
IGRF reduced mag. intensity in nT
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9 218 &AL 2k5 715 F2)o|th. KADIPS-19141& Alx 7t
ARIg oA o] zFEZLe] 715 E = ©]E KADIPS-29F
FUsHA 71FA% 1000 ft2 levelingdh A& 7H-S Alxkete] 1
T BAE A=Fre] 7S E=E Sloth. gk, #2337 #2400 @
oA 4 € H(raw) A7k IGRFE Wl U A] 2F3ko]
F7I2 715E=E 31 th(Park and Lee, 1996).

715 2L o]Fom YgH o= Ao Hgle]l AAE
A=, 715 A=o] el Yo} AT 2 @Al Azt
wes BT 7158 Fol AR ARAEONAl HAdis B2 HR
£ AT F = s9Th

W etar, Atg o)t Bk AE Ad ddd A A
(magnetic source)®] TXE ol T F YAl FEZE, A=Eo|
ek A ol dee & AskAkde] FE3 shdel tigk 3+
AE B@7F 8 ohe}t HEL] T84 83 XA A 4
5 5 B8 Zooll vl f-&s 282 F Sk

3 F A= A8 F7F FEE Hol UF Rl
A4 A A% FAE A ZeafE Gish] o]Folxl
t}. CCOP (Coordinating Committee for Geoscience Programmes
in East and Southeast Asia) F#2] FolArlo} & o] F

S 22 73(1990 ~ 1994)°] Fodatlem, 1998 ~ 2000 3
FAAAL AT L DEAA2AIRG] FEATFE A (Fig.
32 HIES VA AR AR 3 Y TS 5
3 bl UckPark er al., 2000).

Fig. 4= 19821 ~ 2017l ZX A& oF 3647 oJ7)] =}

55 34, B4, Fddste] A =9 daAE o=
ojt}. o] A o] AH B E ARSNE F7|% At =
5 5oA 14 AsEe] FEHA QAHA Ge Tl
43] ol = A B F Uk AFS A5 S| FA
A 5o GAF AAIZE AR o] TEAY 'L AI717F B A}
o]E Holez 7ot

Minty (2011)= =7} ©9]9] FAgA}L ho] o3 A7kl 2
A 42 GA AR, 53] A9HoR AR Qlo] 274H
(patchwork) FE| 2 A&7} X = 7ol 9 A5 &
HE HEFHAME g FHgskes 22 vf9- ofefe do
nZ FHFS A3 7159 A H(baseline survey)’t B a3ltial A
Qralsith. WHF 52016y A5 WAFs BAF AkR9] o5t
o] & A sl 7IEHAE o83 HPoE & &I} 9
S5 2o

28 o] EE —1500 nT ~ 1500 nT Afo]e] 7H& Holet),
AHE2] 98%E —376 nT ~ 428 nT Alo|2] 7S 7k, At
e =52 nTolth. AH o)de] st A7t f Ash=d 9
o} FRE vk, A4 oo Al7|et W S EX

oft Mo

Magnetic Anomaly Map

Takemi ISHIHARA, Yeong-Sue PARK, Yasukuni OKUBO
Sung-Bon KOO and Hee-1l LEE

" were el in this cumpilat
51 for Jagrancse land amd sffacont arcas (Makin ol

ares (GS) and COUR. 194}, Dats genersied
190 and et MAGNET data from the LS
e,

The aiiborme and marise dats w il {d ply dhr s s 5 ahitide
o 1500 i abwwe eevain and 1500 m above s level, sepectively
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Fig. 4. Magnetic anomaly map of Korea.
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Fig. 5. Index map for displaying surveyed years.
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