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Tom tat: Cdc phuong phap co ban dé nghién ciu triong tir cia Trdi dat la cac quan
sat tryc tiep vé sy phan bo khong gian cua truong tir Ciing nhu cac bieén thién cua né trén
mat dat, mat bién va trong khong gian quanh do.

Chinh vi vdy ma cdc nha dia tir trén thé giéi da tién hanh ldp cdc cong thire tinh triecong
dia tir dya trén cac cong thic khai trién Gauss.

Trong cong trinh nay tac gia da su: dung cong thirc tinh cua IGRF11, cac so lieu tinh
todn duoc phuc vu cho vige Iap ban do cac thanh phan cua truong dia tir trén lanh tho Viét
Nam, Bién Bong, va mgt so vung lan cgn. Cdc tinh todan dwa trén
Website www.noaa.gov/geomag-web/#grfwmm, va cdc so liéu da duoc tinh todn nay duoc
su dung dé thanh ldp cac ban do truong dia tir vang can nghién cuu.

Cdc két qua thu dwot la cdc sé liéu dinh hwéng cho viéc nghién ciru hang hdi ciing nhw
phuc vu cho viéc tinh todn cac di thuong tie Ciing nhu nghién ciru cac bién thién the ky.

. MO BDAU

Hién nay hau nhu trong tat ca cac nudc, truong dia tir duwgce cac co quan nghién ctiru chuyén
trach quan tdm va ddm nhiém. Cac nghién clru nay lién két cac nha khoa hoc khong nhiing
trong mot nudc ma con lién két cac nha nghién ctru trén nhiéu nudc c6 cung mdt quan tam [1].

Ngoai phan nghién ctru truong dia tir néi chung, trong khoang tir nira cudi thé ky XX lai day
nguoi ta da quan tam dén linh vuc ung dung ctia mon Dia tur 1a st dung cac s6 lidu dia tir cho viéc
tim kiém va tham do cic mé khoang san c6 ich cling nhu nghién ctru méi truong. Tir d6 da hinh
thanh mot mén khoa hoc mdi: Tham do tur [2].

Céc phuong phap co ban dé nghién ciru trudng tir cua Trai Dat dya trén cac quan sat truc
tiép vé sy phan bb khong gian cua truong tir ciing nhu cac bién thién caa né trén mat dat, mat
bién va trong khong gian quanh d6 két hop véi cac y tuong Iy thuyét dé thiét lap cac biéu thic
lién hé giira cac thanh phan cua truong dia tir véi toa do cua diém quan sat [7].

bai luong dic trung cho truong tir ciia Trai Dt ciing nhu tat ca cac truong tir khac 1a cuong do

truong Ar(F) va cac thanh phan ctia nd. Dé khai trién vecto Ay ra cac thanh phan, thong thuong
ngudi ta st dung hé thdng toa do vudng goc. Trong hé toa do nay, truc X huong theo kinh tuyén
dia 1y, truc y hudng theo vi tuyén. Ngudi ta xem hudng duong l1a huéng Ién phia bac theo truc x,
va hudng sang déng theo truc y. Truc thir ba (truc z) hudéng thang ding tir trén xudng dudi [2].

bat géc toa do tai diém tién hanh quan sat vecto cudong do truong tir cua Trai Pét. Tai day

vecto fy trong h¢ théng toa d6 chiém mot vi tri xac dinh. Hinh chiéu cua vecto nay trén truc x
dugc goi 1a thanh phan bac (X), hinh chi€u trén truc y dugc goi 1a thanh phan dong (Y) con hinh

chiéu trén truc z duoc goi 1a thanh phan thang dtng (Z), hinh chiéu cua Ay trén mit phang nam
ngang duoc goi 1a thanh phan nam ngang va duoc ky hiéu bang chit H (Hinh 1).
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Hinh 1. Cdc thanh phan cia treong dia tir.
Mit phang thang dimg ZOH ma Hy nam trong do, dugce goi la mat phing kinh tuyén tir (local
magnetic meridian ) con géc D - goc gitra mat phang kinh tuyén tir va mat phang XOZ dugc goi
la d§ tir thién hay d¢ 1€ch tir (magnetic declination).

G6c | giita mat phang ndm ngang va vecto Hy duoc goi 1a d tir khuynh hay d¢ nghiéng tur
(magnetic dip or magnetic inclination ). Tir Hinh 1 ta thdy rang D duong néu H huéng vé phia
dong, am néu H huéng vé phia tay. | duong néu Hy huéng xudng dudi ( diéu nay xay ra & ban
cau bic), am khi Hy hudng 1én trén (ban cau nam)[2].

Cac yéu t6 tir ké trén c6 thé duoc xem nhu la toa do diém dau cua Hr trong hé toa d khac

nhau. Vidu X, Y, Z1a toa d6 diém dau cua Hy trong hé thdng toa d6 vudng goc. Z, H, D 1a toa
do trong hé thong toa do tru Hr, D, | trong hé thong toa do cau. Trong moi mdt h¢ thong toa do
cac thanh phan da dugc ké dén 1a cac thanh phan doc lap. Dé chuyén tir hé thong toa d nay sang
hé thong toa do khac, nguoi ta dung cac cong thure sau:
X=HcosD, VY=HsnD Z=Hizl
HI=X 4V Hi-H'+ 2%
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¥
gD ==,
x (1)
Il. NGHIEN CUPU TRUONG DIA TU CUA TRAIDAT. LY THUYET GAUSS

Do cac ly do vé ki thuat ciing nhu hiéu qua kinh té ngudi ta khéng thé tién hanh do dac truc tiép
duoc cac thanh phan cua truong dia tir tai tit ca cac diém trén mat Trai dat, vi vay trong thuc té nguoi
ta da két hop cac két qua do dac véi cac cong thic Iy thuyét vé méi lién hé giira cac thanh phan cua
trudng tir vai toa do cia cac diém. Do 1 Iy thuyét Gauss [2, 7].

Ly thuyét c6 muc dich biéu dién trudng tir cua Trai dit duoi dang ham toa do cua diém quan
sat ma khong can cht y dén nguyén nhan vat ly cua viéc xuat hién truong d6. Mac du mang tinh

hinh thirc va khong giai thich vé ngudn goc cla truong tur cua Trai dat, 1y thuyét Gauss co gia tri
rat 16n va cho dén nay van duoc st dung dé tim hiéu cac hién tuong dia tu.

Qua ly thuyét cia minh, Gauss dd dua ra cong thuc thé tir cua Trai dat trong hé SI dudi
dang [2, 7]:
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quan sat, tai do tinh gia tri cua U Y Ea - |a cac hang so; *: vi do cua diém khao sat.
Ve Iy thuyet # = @ nhung trong thuc t¢ tuy thudc vao muic do chinh xac nguoi ta chi gioi han maot
s0 hang gidi ndi n ma thoi.

Trong d6: R: ban kinh Trai dat; (Hang sé tirtrong hé SI); r, 2, 6 la toa do cia diém

Néu gi¢i han khai trién dén cac sb hang hang n thi sb cac s6 hang g va h s& 1a:
N=n {n + .E'}
Ngudi ta tinh cac thanh phan cua trudng X, Y va Z bang cach 1dy vi phan biéu thirc (2) theo cac
toa d twong ung, va sau do cho r=R, tic la:
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lIl. TINH CAC THANH PHAN KHAC NHAU CUA TRUONG BPIA TU BINH THUONG

Sau Gauss nhiéu nha bac hoc di tién hanh giai hé thong cac phuong trinh nay dé tim cac hé sb
bang so theo so lugng cac so hang khai trién khac nhau.

Céc nha dia tir trén thé gi6i da tién hanh l1ap cac cong thic tinh trudng dia tir dua trén cac cong
thae cua khai trien Gauss.

Trong c6ng trinh nay tac gia da sir dung cdng thic tinh cua IGRF11, cac s6 lidu tinh toan nham
phuc vu cho viéc 1ap ban do cac thanh phan cta truong dia tur trén lanh tho Viét Nam, Bién Dong
va mot so wvang lan can theo nién dai 2011,5. Cac tinh toan dua trén
Website www.noaa.gov/geomag-web/#grfwmm.

Bangl. Cac s6 liéu vé cac thanh phan trwong dia tir do Ton Tich Ai tinh toan dwa trén cong thirc

IGRF11

A o T(nT) D(d9) 1(d9) H(nT) Z(nT) X(nT) Y(nT)
102 | 24 | 46634 -1.58 36.08 37690 27463 37676 -1037
102 | 21 | 45193 -1.09 30.29 39015 22971 39015 -744
102 | 19 | 44264 -0.98 26.17 39725 19523 39719 -679
102 | 16 | 43073 -0.8 19.65 40565 14482 40561 -567
102 | 13 | 42180 -0.62 13.77 41136 9325 41134 -443
102 | 11 | 41776 -0.5 8.4 41365 5846 41364 -358
102 8 41482 -0.32 0.83 41478 597 41477 -232
102 6 41419 -0.21 -4.01 41398 -2902 41398 -154
104 | 23 | 46144 -1.39 34.21 38160 25944 38149 -924
104 | 20 | 44648 -1.15 28.27 39323 21147 39315 -792
104 | 18 | 43766 -0.99 24.7 39959 17852 39953 -694
104 | 15 | 42663 -0.75 17.46 40698 12799 40694 -535
104 | 13 | 42100 -0.59 12.87 41043 9375 41041 -423
104 | 11 | 41692 -0.43 8.17 41269 5921 41268 -310
104 9 41449 -0.28 3.39 41376 2453 41375 -199
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104 6 41404 -0.06 -3.81 41312 -2754 41312 -42
105 | 22 | 45581 -1.4 32.28 38539 24340 38527 -942
105 | 19 | 44148 -1.13 26.21 39610 19495 39603 -783
105 | 17 | 43319 -0.95 21.93 40185 16179 40179 -668
105 | 14 | 42314 -0.68 15.22 40830 11108 40827 -485
105 | 11 | 41640 -0.41 8.23 41211 5940 41210 -297
105 9 41395 -0.24 3.47 41319 2507 41319 -172
105 7 41320 -0.07 -1.72 41309 -950 41309 -54
105 5 41417 0.08 -6.1 41182 -4400 41182 57
107 | 24 | 46521 -1.82 36.04 37615 27374 37596 -1196
107 | 21 | 44968 -1.49 30.29 38828 22682 38815 -1010
107 | 19 | 44033 -1.27 26.22 39503 19454 39493 -876
107 | 16 | 42834 -0.94 19.78 40306 14497 40301 -662
107 | 13 | 41931 -0.62 13.01 40854 9439 40852 -439
107 | 11 | 41518 -0.4 8.36 41077 6034 41076 -292
107 9 41270 -0.2 3.63 41187 2614 41187 -142
107 6 41216 0.09 -3.5 41139 -2591 41139 67
110 | 22 | 45233 -1.94 32.2 38278 24101 38256 -1297
110 | 19 | 43803 -1.52 26.21 39301 19345 39287 -1045
110 | 17 | 42977 -1.25 22 39848 16097 39893 -869
110 | 14 | 41970 -0.85 15.39 40465 11140 40461 -598
110 | 11 | 41292 -0.46 8.52 40837 6119 40835 -326
110 9 41042 -0.21 3.85 40949 2753 40949 -148
110 6 40983 0.14 -3.21 40919 -2297 40919 103
112 | 22 | 45034 -2.19 32.12 38141 23945 38113 -1457
112 | 19 | 43612 -1.72 26.17 39142 19233 39124 -1173
112 | 17 | 42789 -1.41 21.98 39678 16017 39666 -976
112 | 15 | 42089 -1.11 17.64 41109 12756 40101 =775
112 | 12 | 41301 -0.67 10.9 40566 7807 40553 -474
112 | 10 | 40970 -0.39 6.28 40724 4485 40723 =277
112 7 40785 0.01 -0.72 40782 -510 40782 5
112 5 40874 0.25 -5.38 40694 -3835 40694 181
114 | 21 | 44308 -2.27 30.9 38337 22212 38308 -1515
114 | 19 | 43389 -1.92 26.1 38966 19086 38944 -1305
114 | 16 | 42210 -1.41 19.8 39716 14249 39704 -980
114 | 14 | 41584 -1.09 15.42 40087 11055 40080 -761
114 | 11 | 40918 -0.62 8.64 40454 6147 40451 -438
114 8 40614 -0.18 1.71 40596 1213 40595 -127
114 5 40688 0.23 -5.25 40517 -3720 40517 161
118 | 24 | 45250 -3.35 35.38 36895 26196 36832 -2156
118 | 20 | 43289 -2.51 27.83 38281 20212 38244 -1670
118 | 16 | 41708 -1.73 19.61 39289 14000 39271 -1183
118 | 10 | 40336 -0.64 6.32 40090 4443 40088 -450
118 8 40191 -0.31 1.75 40172 1230 40172 -219
118 5 40287 -5.11 -5.11 40127 -3589 40127 104
102 | 23 | 46208 -1.2 34.22 38209 25987 38200 -802
102 | 20 | 44717 -1.04 28.26 39388 21171 39382 -723
102 | 18 | 43838 -0.92 24.04 40035 17859 40030 -643
102 | 15 | 42740 -0.74 17.39 40786 12774 40783 -527
102 | 12 | 41959 -0.56 10.42 41267 7590 41265 -401




102 9 41538 -0.38 3.24 41472 2349 41471 -273
102 6 41500 -0.21 -4.01 41398 -2902 41398 -155
100 | 24 46772 -1.07 15.03 41040 27572 37775 -708
100 | 20 44756 -0.95 36.12 37781 21181 39421 -651
100 | 16 43121 -0.8 28.25 39427 14466 40618 -566
100 14 42494 -72 19.6 40622 11021 41037 -514
100 13 42235 -0.68 12.7 41203 9282 41200 -486
100 10 41697 -0.55 5.53 41503 4021 41501 -402
100 7 41536 -0.44 -1.75 41517 -1270 41516 -322
100 5 41642 -.38 -6.61 41366 -4791 41365 =277
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Hinh 2. Bdn do tir thién thanh |dp nién dai 2011,5 [Nguon: Tén Tich Ai, 2011].
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Hinh 3. Ban d tir khuynh thanh ldp nién dai 2011,5 [Nguon: Tén Tich Ai, 2011].

IV. BAN DO PIA TU VIET NAM, BIEN DONG

Viéc do dac cac thanh phz‘?ln cua trudng tu tai cac diém khac nhau dugc goi 1a do vé tur. Phy
thudc vao khong gian do v& ma cac do vé tir dugc phan thanh: do v& trén mat dit, trén mat
bién, do v& hang khong va vé tinh. Ciing phu thudc vao nhiém vu dé ra ma cac do vé& co thé
duoc phan thanh: do v& toan cau, do v& khu vuc va do vé dia phuong. Theo cac yéu té do dugc,
cac do v& c6 thé 1a cac do v& modun (do v& T hay F), do v& thanh phan (do mdt hodc vai thanh
phan) va do v& sb gia AT hodc AZ [4, 5].

Hién nay viéc do vé tir dugc thuc hién tai tirng nudce, do cdc co quan chuyén mon dam
nhi¢m; trong dai da sb cac truong hop, cac do vé chi duoc tién hanh trén 1anh thd cua nude doé
ma théi. Tuy nhién dé tim cac quy lut vé su phan bd cua trudng tir trén mat Trai Dat va dé
xay dung céac co sd 1y thuyét cho truong dia tir, nguoi ta khong thé chi giéi han viéc quan sat
céc thanh phan cua trudng tir trén mot phan lanh thd cta Trai DAt ma can phai tién hanh do
dac trén toan mat dat trong khoang nhiéu thé ky [2, 7].
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Hinh 4. Ban do thanh phan bdc thanh ldp nién dai 2011,5 [Nguon: Tén Tich Ai, 2011].

Nham dap ung cac nhu cau nghién ciu trén lanh thd cua minh, cac nha dia vat 1y Viét Nam
cling da tién hanh mot sé do vé cac yéu té truong tir trén lanh tho dat lién Viét Nam. Mot vai thanh
phan trudng dia tir cling da dwoc cac nha dia vat ly Viét Nam tién hanh nhu cac cong trinh cia
Nguyén Xuan Son, Nguyén Thi Kim Thoa tién hanh do v& trén phan dat lién cua Viét Nam. Tuy
nhién dé thanh lap duoc cac ban do ké trén trén dat lién va trén Bién Dong doi hoi phai cé day du
thiét bj va kinh phi ma trong hoan canh kinh té cua nudc ta khdng phai luc nao ciing dap tng duoc.
Dé co cac sb lidu gan ding dinh hudng vé cac thanh phan truong dia tir trén lanh thd Viét Nam va
Bién Pong tac gia manh dan trén co so cac so lidu tinh toan dugc cua minh thanh lap cac ban db
khac nhau vé cac thanh phan cua truong dia tir trén vung lanh thd can nghién ctu. Bang 1 1a cac
s6 liéu tac gia da tinh dwoc trén phan dat lién Viét Nam va trén Bién Pong.

Véi cac sb lidu thu duoc, sir dung cac phan mém Surfer va Maplnfor, tac gia da thanh lap duoc
cac ban do ve cac thanh phan truong dia tir trén lanh tho Viét Nam, Bién BDong va mot s6 vung lan
can (Hinh 2-8).
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Hinh 5. Ban do thanh phan déng thanh \dp nién dai 2011,5[Nguon: Tén Tich Ai, 2011].

Ban & hanh phin nis agang H Vit Nam va Bida Ding |

Hinh 6. Ban do thanh phan nam ngang thanh ldp nién dai 2011,5 [Nguon: Tén Tich Ai, 2011].
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Hinh 7. Bén do thanh phan thang dimg thanh ldp nién dai 2011,5 [Nguon: Ton Tich Ai, 2011].
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Hinh 8. Ban do truong tir toan phan thanh ldp nién dai 2011,5
[Nguon: Ton Tich Ai, 2011].

V. KET LUAN

- Dya vao cong thire IGRF11 ta c6 thé thanh Iap dugc cac ban d6 vé cac thanh phan truong
dia tir cho vang lanh thd can nghién ctru. Cac s liéu nay la cac sé liéu can thiét dé budce dau
nghién cau cac bién thién thé ky ciing nhu dugc sir dung cho muc dich giao théng hang hai
ciing nhu tinh toan cac di thuong tir trong tham do tir.



- Trong truong hop chua tién hanh do v& duoc bang thuc nghiém cac thanh phan trén, cac ban
do trén co the 1a cac ban do dinh hudng ve cac gia tri cua truong dia tur tai vung nghién cau ciing
nhu dinh hudng xac dinh bang thuc nghiém gia tri cac thanh phan cua truong dia tur.

- Day 1a cac ban do biéu thi toan dién hinh anh ciia cac thanh phan cua truong dia tir trén lanh
tho Viét Nam va Bién Dong va chac chan con moét thoi gian rat dai cac nha dia vat Iy Viét Nam
mai ¢o kha nang tien hanh do bang thyc nghiém cac thanh phan ké trén trong ving da nghién ctu.
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