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The Importance and Effect of Geomagnetic Field in Dwelling Space
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Abstract

People grow up and build up most of their character through living in dwelling space and have
relax and refresh at home. Creating healthy dwelling space is being considered very important in
architectural planning and design for providing comfortable living environment and improving
quality of life. Many research papers and experiments indicates that the geomagnetic field affects
the people and living organism. Therefore, it is necessary to investigate the geomagnetic field and
people's response in dwelling space. In this study the Importance and Effect of Geomagnetic Field
in dwelling space are studied through literature survey of related science field.
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e 2Et 71RAHA FATT FRE &
1980 & 2007 % FHAIN SR e EF
AFe] ATAALT FAGXAY &o|A] FEHRF
£ Wol FENeY FARE ] 133}, w3}
Z st ol#gt FF7e AFA} e FA
NEEE FARRY 2EHA FU vl F
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ojut H¢t 2|3 AU £AE dFsHEA
AFAe] A7l vAE FAES A I
o #EE AN FARAY TS Az
g vl Ach(WHO, 1974) FF FAHFL digh 3
T2 FHY SO AFAS A35E ZFT 2
2l ZFHo 2ol Ao e Fh AFolrt.

Azo] HIAE A8k AF3SL Sl AEW F
FE o= XolE, A4 AN F AR
717 (Geomagnetic Field)o] EA151, Ak 14
o A-ZHAHYN 9FE nAZ 3tk o] FF
AZAVEE o] AR tiAY 24 B A&
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1) A. P. Dubrov, The Geomagnetic Field and life;
Geomagnetobiology, Plenum Press, New York, 1978, p.36.

oA AFs] sfof s}

UFT AREF SAA 712w F AE
tiate] A&AQ #ES B FAEL AA A7)
o] AESA trtel] e FF¢E vixite AH
S 9A P} (Presman, 1968; Brown, Hasting and
Palmer, 1970; Brown EB., 1968, 1969) ¢] A+&
2 AA71R] AESFHQ FEE A% B2 °
olElE AAIEtL Yo, vlg EYHoE HEE
A, A2 F84 Q1A wHAfg-g 53 A
EAol A1 93 AFsL BE A=
A Q471 A vAe G FHE F= A
B A 7= ¥ H(biogeophysics) A A7 A=
(geomagneto-biology)e] TSt}

2. X|X7|&™0| MAof o|xl= H&of chsh MEtiei+

1963 - (Uffeny A9 o] A71%E& A
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Q1 AN AHEE o] T HlRA Al A
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Haz AAe ABA 73 & »E Aol
He Hzz ANY. 2 203 AHEARE 72
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FES FFs7] A8l A= AASA R, FolA A
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E 1. MEN0 CiEr X [&2| AskBamothy, 1969)

A7) 9F (F9; kA/m = 1.256X 10-°T)

A71371€719 9 (kA/m?)

l 0.12 e e 105
71433 Magnetophosphenes 16 o] "Holy 4,800
ZGAAA (EA) 64 ate2lote} A4 Aol (logarithmic phase) 18,400
B2 @) 80 RSB Magnetotropism 40,000
Hjol&<4> embryo resorption (F) 240 BIERAE Lethal effct(F) 40,000
urgagol) 320 BEURE Lethal effect(32]) 48,000
fﬂﬁﬁﬁiﬁyﬂ h WA s 400 FTEFER BA 80,000
Wg Aeded dAx Est 640

uhe2]old A A A (static phase) 1,125

A AaMF, YEyF ] J& 1,440

5514 ] A% g d7E FIYYR. <
1 F2> 32 FALES 58 1 T/me #BE71E7]
(magnetic gradient)® Z+e FAejx| 9 0.6 T(6000G)
9] R (magnetic induction)’} AAH o 9
AL wBelEie, 50 T/me] 733 BiRE71&7171 3
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ol FA 0.3~04T AN e A€
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22 2(Gross, 1960y EEBHES 3171 Ao A
7170l =222 F7E FE S ddFEe] B4
Hog AFAde A7E WEdT.

o] Avte AR =Zol] e W19 Fvle}

2) Barnothy MF (ed), "Biologic Effects of Magnetic

Fields", Plenum Press, New York, 1964, 1969.

3) 78 97 d¥e v A

1. BE 7%, A7 1R =28 e SAE Frd 433
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7N1371&71E 2 A9Ed o & 988 et
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4) Gross, L., "An Effect of Magnetic Fields on tumor
Growth", Biophysics Society Meeting Abstract L8, 1960.
5) Bamnothy MF (ed), "Biologic Effects of Magnetic
Fields", Plenum Press, New York, 1964, 1969.

6) Blakemore, R., and R.B. Rankel, "Magnetic navigation
in bacteria”, Sci. Amer., 245, pp. 58-65, 1981.

7) Dubrov AP, The Geomagnetic Field and Life,
Geomagnetobilogy, English Ed., translated from Russian
By EL. Sinclair, 318p., Plenum Press, New York, 1978.
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1982 BT (Moughys #71A01A mhzul|Eto]
E(magnetite)®] L7-& 2@ 2w ArAE
o] wfadlElolE YR8} H Atol) AL JHeA S
AASFE sldlglolE YAt A3z 4%
o Ae AR HANN mladEle|EVY 2REE
oA U&s EHIF.

1985 37HA] wlad|Elo|E FAo B3 B AT
7t Y AL BEUZ, |E22a0a, £ g
) 5}l (Kirschvink, Jones and Mcfadden)= §7]%
o] KA (magnetireception)dl] thet =8 AYM
£ W7kslE S (Kirschvink et al., 1985; Kirschvink,
1994)

FIUIN XXP|ESY olN| A

Aolgle f71AE A9 B4 11Ys] 94
A7l wZel zZ+ £71A9 715 EAFL /1A
WA AEE )R] 7127t He AEFAd JFH
&3k Al FA9-Ar). 27K FAR A

712, §&, 2550 ¢4 714 ¥ Aus
o] AFeAl 9B vAE F8 FAFELAE
2 2FEoigrt

A&7\ 22 A Azl {f71A6l w4
© iRt AESH @2 Ad WA wEE

& 713 AE 44 2A" F e TS
FE717F AZbAlE |17] dEo® At ofz %
Aol Atk FFZHAA AA o PR G HE
A7e SAAQ A7t /s B FAE ok
M= A7t A o]FojAA g2 AAolrt.
ZA B FolMe FFNA Al g3g mE
F Ae G AHET] A3 AF9 %, YET,
A&, Ax718E FE AshEEoklA FH2
7R olFolF AFAAE B QUA 7T ARk
A2l A, AREFIH AEAAA, - A7ER
A, 87 vixle FFOE It @S} g
t}.

1. QA 71 #e] 2499 4KHE(General State of
Organism)°] ¥

I-errﬂjo_z

8) Williams C.B., Insect Migration, Macmillan Co, New
York, 1958

3. FIZ0IM XX [Ho] lxoll 0fE == U=

22717

o] gt W & . a4+ 2

x| - BB ¥ Alvarez(1935)

11‘;,]_5,]0] - 8% 7Y Baumgol'ts(1936)

L’:}EHL - A zZ 2 AdH] Kaibyshev M.S. (1967,
- AAE 9% 1968, 1972)

Kholodov, 1966, 1971;
Iskhakov, 1972, 1973, 1975;
AR |- FFANAALHF Koldochenko, 1972 Beischer
253 | - NGRS =E-3 {9 |D.E. 1971; Busby D.E,
AL | Zxo) BEo) 4% 1968

ARZA |- EHel] FF Barats et al,, 1975; Rozh-
destvenskaya E.D., 1972,
1973; Gruenner, 1973
- UET)Ee] R ER
Hol | o] EX b
spel |l SR SR 2 dchenko et al, 1969;
A7) e st WAl FF | bvakin AK. 1965
TAA | -33074 2 22A y e
o] zdd 9
’ Charvrenko, 1974; Rozh-
w destvenskaya, 1971, 1972
_ - O1A 7%, ZFA Uz iy ’ ’
EE AA71s, 2, Marchenko, 1972

Gz slo|m ol ol G

Kozlova L.N and Kozlova
M.M, 1971

19358 &nle]=(Alvarez)= dde] ZHRE St
o] WEF o BRI (arterial pressure)E =73}
Aol ehr) o] otElel dwslel EF W o)
A1 Mol dAgtia Rugoo).

1936'd Baumgol'ts= X|Z}7]173 o] Ao} wlA =
Fare] delr] AA7Fo]l 229 AFEjet EES
(electromotiv forces)2] f%o] F&g mActy 2
25 o,

Folu]) I (Kaibyshev M.S., 1967, 1968, 1972)=
20-40419] A78 Q1M tIFOE 24,0003]9 2HF
A3 Az =AM B3 AR 245 B
o] Ws} ke B2 F¢S ke ARE
I3} &S B3 ARl AFEAAY B
A 7180 T8 9EE e AL ¢ F U

9) Alvarez, AM., Apparent points of contact between the
daily course of the magnetic components of the Earth
together with certain solar elements and the diastolic
pressure of human beings and the total count of their
leucocytes, Pouerto Rico J. Public Health Tropocal Med.
10(3), 1935, p.388.

10) Baumgol'ts L., Effect of Earth's Magnetic Field on the
Human Organism, Sevkavkazgiz, Pyatigorsk, 1936
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2. BES WEEHI BEME%R(vegetative nervous
system) AkEEO| &k

de] d7FAde RS 52 giEME &%
of g4 FEFS vtk S W gt
(Kholodov, 1966, 1971; Iskhakov, 1972, 1973,
1975; Koldochenko, 1972) X|A7139] 7Hu} 2}
T FFAAA FFE VAN, AR A
NZRA G Heo) vk B 2235 EX
AR B (critical flicker frequency)E #43) W
3}AIZIth(Beischer D.E. 1971; Busby D.E., 1968)

771 AEMHRAR T} sl Wl o vl
Zralc}h(Barats et al, 1975; Rozhdestvenskaya E.D.,
1972, 1973; Gruenner, 1973) <l& B¢ FAY 1%
o] A7|1EFo= A% AA}7] WFA] A&7 A 9
R (sympathetic division)2] 7174 %7} F718t
dem, 30%8 A ALANAAY R AS
(parasympathetic division} ©X] 30%%t S:713F T}
ol A¥s B AEAFEA e Al oo
A7Ee] GEE PRl Aol 7108k e g AlEE

3. EEel EREHM

f71A18] A71F 54 BsA 928 A3
AA714e] Wt} Fglo] wke-dt} ¢l& S0 A
A7) Z2ZFA QA HRe] Hr|TEL WA ¥
oM AZ|EEes 237 He A5 HH9
A71853 FHY dolEoll gFolEth(Kolodchenko
et al, 1969; Podshibyakin AK., 1965) 3% H7)¥
o] Hsle Fa% 9¥=e Zded Jusia A
A7174E B R3] 9% FEo2A gdt
© 787 49 gEzl wFe] EFAA 4
< FHA olF 71&Y 7% 9L RA7) WE
ojt}. ol EFZA FHANA A7 A7 bl
29 HiRk FR(galvanometric effect)@}Z &= Wiz
A|(Hall effecylr] 53] F3le 43388 4ozl
. 2R Az7)Fe] wHd 12 AR &
/328 §71AY] 34 @ DA 28] 4TS
u3tke Ro| ZA 7bs3tA ot

4. M| DIXl= P&
A74er Abgh "] MR % S (fibrinolytic
system)?] 715 El7E ARZIZEA] ARadse]

2813 142 (thrombosis) 7Fs/do] &71eks 54 W
37t A7lde A& 2AS Y (Charvrenko, 1974;
Rozhdestvenskaya, 1971, 1972, Marchenko, 1972)

17~30419) A7 A4 929l et A7-E Sl
AR71%2H0.80e or 80 x T)ANA FRILEKILFAZR(ESR)
o Wsh WP ge AR B9 AP £
el Wst ol TG FEBAE BT
(Kozlova LN and Kozlova M.M, 1971) Koval'chuk
< AA7EFol AxsAY BE duf o] AR
o] A7\ ko] A7A Wl we} AR R
gtk As BAsa, AA|18FY s F
g Higl= AET fof RN R TAE
BEt e Al E B 2389 th(Koval'chuk A.V.
1972) 2= =% dd9 5F49L B8 20~
2000 Oe(=2mT~0.2T)2} AR7|Ho] dolle M E
9] DNA &9 FZhpzxo] AdA3} §345 zen
© AME 2A5KT. SQUID A& PAE ARt
o A 7Ve, PR, dEslo|w o) dEo] HY
ST FHEI Qo) Mo FEas
Z|2}7] v A 25 9] (geomagnetic micropulsations)
9} A A7 Z327Z (geomagnetic storm oscillations)ell
A3 . Univ. of Manchester®] wje]# #+(Baker
et. al., 1983)= QA9 EFEME(ethmoid cavities) W)
oA mlZu|Elo) E (magnetiteyS 278} 91t

4y N B o
I,

gud
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V. e old g miHUS

AA71go] AA ) AFE wAE WHUEFS @
A7 HHD MRS GFREES T ELF BERS)2
of #7110l A= XY WIAUE F HEHH,
BB R 29 ERE EHY YRR
il AHE 7 Jon <B4 Fx> BHM o
g F4oE nAstaat g

1. R (Magnetic Induction)
HEGREE RS Bl S MEy B

1A A7 719 A1) F34:71 0.1 HzollA
3kHz Atolo)l A F7HE ) AHQ A)ZF-1%E 3 (time-varying
fields)®] AL E(B)E 10794 104TE ZH4dtth ELF
(Extremely Low Frequency)*7]7o|& 3~300 Hz 5354
Aol AT AL gt
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I 4. XRPIEe| QlHo] Het LS

TS R N
DEREEES 2329 9
oo |RAN9EA Aol & & WYzt
37]11’5. Abzapg 7o) dz
t1
Inducion s

dafeie] A% |- ATARFY 71z,

SEEECESERE
werA] gt

A8

Z71938k4 | (Magneto- Aol o}
a3 orientation)
((Magreto- | z}7)998h 34 5 o .
mechanical | (Magneto- g*‘l;g7 f’éjj] ks
Effects) | mechanical =

Hl g A R
translation) 122 #oh

2713 232 | ELF A7)0 & | Axe EHel 219
S (Electrical | ZAIX A% =4 | A3 E 59 g
Interaction) | & 24 AESHY JgF o] 7hs

ES BRHBY MAEER 23 Hde] AF
o 7717 Peie) AgusliES B3 wAEn
1) B8 EHES ERHL0 HEEA
RS RS olF o2 M3t Aelold =
Azl A 1 FR)e 2E3m

F = q(vxB) n

°l& B3 =713 A=A STt

o] ZH2-L HFHICE FLEE mik THAS 7%
ol Az}717g=} AHAL7] % (time-varing magenetic
field) E5ollA A= ol

ol Fe AFuisHel Y3 WA & USE A4
sl <2y 1 FZ>, it HZFo](elasmobranch
fish)7} FPHIBEEIS (static geomagnetic fieldyS &<
< 9 2 o e Ak o fexE
A9 BT 7|2& ATt

2) el Bk

A3 B (time-varing magenetic fieldyS- 324
of fFERE o3 A H7|E& YA} o]
HAUEE BRI (magnetophosphenes)e 407
3 A7H @EEE7H e 220 Je Fe RERE
(visuosensory) A=2] 7|&71 H7|= F},

ol2d, 7+ FAe F5% HEESS A
d¥oz v Jhsd 7 2dEke 5 AR
f=o o3 o AME 2D =Fo) FEge 7E 5

R
" . .
f* oty inser
\
;’ A .
A T
N
A A
S e ¢ ) BTIM

I3 1. BR OB 2R [EeR fREE KBk
Inze ZRIMe| JHT, A0, Ac = CHSY Tt JHmlA|
£ 2|ni&t (Tenford, 1984)

W1 TT 7

Background
luminance: 3 cd/m?

]

MAGNETOPHOSPHENE

—
<

Magnetic field {millitesla)
nN
&~
lllllllxx]llllltlll

aara v by v s b

wHO §5125F

)] 16 0 30 40
Frequency (Hz)

J8l 2. AP M3 REE 2[5 Ful 8.
ICH 22t Ik 20 HZ0IM X7 22| replisie(dB/dt)
= 1.3 T/s (Lovsund et al. 1980)

%3]
b

Jra)

AUt o] FEFS AETAA 2L d2Ie W
Forde] Edizt 2 4 3l Ao, W

A duHoez AgHe ANNFH 72
7143 A B5E %

2. B HBH MR (Magnetomechanical effects)

T2 AR A vl F7EA 98
g gfoirt.

1) RS- B (Magneto-orientation)

A3 BRSO RO, B £ 2
HREESANA AMAUAE HAsshe wdS &9t
He EQaE Z¥Ic
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o] E3= tiFe] FoZo ulet S dold
27] FE44E Zhe K BaTe A g3
Z dFHo gt o] BRe mEaTs #EfE
R & (retinal rod disc membranes)2] ¥t (photo-
pigment)2] Wige] X}

2) R4 34 (Magnetomechanical trans-
lation)

A7) F7F 71871 8144 24 (translational
motion)& °F713= BN 2 MMl B UE
F Q2 (net force)E WAL, X271 Fo] FEFS v
A oet 2g3 Blxs] & of 719 EE a4
ZHAME Be A0 B Agd & "
o, BE8HH e g 2 '] A9 9
g AFHeE 34 Yt

3. BRH HEE1EH (Bectrical Interaction)

EAEFRHY se-e-2 ARV e 7]
A 23] 93e 2T B (radical) A
A w7 el Hqgict AESH o AddE AR
7] dehe] BE FHE A3 dsakgol v
2he FES sekee] BAES JEE A2 &
ok A1 3RS dAYUET HEe] ulg we 7
=9 FESH ELF oM Asks Zog Bis
T e vdet AETY JEg duslr] Hs s
o] A= o]EAQI vigdA BYE & wFAHYZo
AMAN LY 3 F2> AHAQ A¥a7= AUk

ST #A B W (pericell
ular fluids) #%
AF
¥
A2 MZ Bl AZ ey
NG AR G E =84 AR,
a4, o) s o) g8
2&87e 24 |4 (transmembrane L
a1 3% | | riog oplae| | 249 e
soliton waves AnBeH A cyclotronel 9%
v
Ax ysia,
7Veel 9%

33 3. ELF AP &2} mj2HHUN ASEE tAHUE
(WHO, 1987)

v.d E

AAR71FL Q7] Ao B AFE 9
o AZYAE A7) ARE A Aol EASISE
W Ao g ZE AEA @A A3l
Ao g 29F 842X )¢ F23 PR

Ae FEFe A71H ol FAo|a =X HAfgt
the EA4E 728 i
230 AEAZL 227 o] RpAH o] FAA

A& A E S5 ol
A el =713 e] B
AAEE AR AAE FF

d

Z BAS IEEA & diAE AR 3o dZ,
AF, FIE T A7 o8 oE 4 AU

AFAYN AEE AFE FIVAAM AFE 3=
A7t Bema A7 ol ds oP1E 7ol ok

F57NA A PE 4 e G2 TA A
7138 Ay 24708, e AAgEH A2
ZAAGE, 95 Ar|TdA a2z i v
FFoz EFRIAM AHE F Ut oLy AAA
of Aol FEFE A= BETHI IF WAUE
2 271 E(Magnetic Induction), 27|38 &3}
(Magnetomechanical effects) 12|31 %17]3 A}52H8-
(Electrical interactionys $3l0] gk kg 4= St}

£ A7E B3 AR A7 A7l F -2
HAQ 932 A F Ave d7+437 Bol B
H2 e FI30NA g T3 8498 ¢
At wEbA SF Ho 7A7rela A% F37
&3] g FAT EoplMe £33 A
2 A AA7IRE 2ol & FaAde] 3l
on o|Z fja] A7 dig gAY #AA A
o 2o} FHE AAHA $&A37E Hasio)
3 g,

do g 4y R

ity
i
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1. Barnothy MF(1964, 1969), "Biologic Effects of Magnetic
Fields", Plenum Press, New York.

2. Becker, R. O., CH. Bachman, and H. Friedman(1961),
Relation between natural magnetic field intensity and



86

FREAIE=ER A 149 A 65 (2003, 12)

increase of psychiatric disturbances in the human
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