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TOM TIZIT : D¢ cao geoid thuong dugc xdc dinh qua di thuong trong luc vé tinh bdng chudi
Stokes. Tw di liéu thé trong luc, ta phdi mdt céng bién déi sang gid tri trong luc. Di thuong
trong luc la dai lugng bién thién vdi tdn s& cao hon thé, cé dé 6n dinh kém hon thé, cho nén
hop Iy hon, ta cdn xdc dinh dé cao geoid bdng céng thitc Bruns, sit dung truc tiép di thuong
thé cé cang tdn s6 vdi mdt geoid. Céng thitc Bruns khéng cé ing dung thuc t& trudc ddy, vi
khéng cé mdy do thé. Ngay nay, thé trong luc Trdi ddt, cing truong thé binh thuong ciia no
dwgc xdc dinh qua quan sdt vé tinh, Nhung thé trong lic binh thuong qua vé tinh khong lién hé
gl tdi cbéng thitc trong luc binh thuong ma cdc quéc gia dang sit dung. Chiing t6i da rit ra
céng thitc d€ tinh thé binh thiong cia trong luc, ng vdi mét cong thitc trong luc binh thuorig
tuy ¥. Nay dp dung céng thitc ndi trén, két hgp vdi céng thitc Bruns, chiing t6i xdc dinh dé cao
geoid cho toan thé gidi ing vdi céng thitc trong luc binh thuong cia Cassini. Bdn dé geoid
chiing t6i xdy dung phu hop my mdn vdi dang khdi qudt quen thudc ciia mdt geoid va bién dé
dugc tdng cuong vé hai phd dm va duong so vdi cdc bdn dd ciia cdc tdc gid khdc.

1. GIGI THIEU
Thé trong Iuc quan sét trong khdng gian tai toa d6 p,p, A dudc biéu dién didi dang
chudi ham cdu [10], [11] : -
W(p,p,A)= ﬂ{l +> Z[EJ (C,,cosmA+S, sinmA)P, (sin qo)j]
p n=2 m=0 p
w’p’ .
1= Pu(sing)] (1)

Trong d6 hé s6 Stokes Cym, Sum dudc tinh tit quan sat nhi€u trong qui dao vé tinh, Thé trong
Iuc binh thudng dugc chon tit cdc thanh phin cd ban cia (1):

= ﬂl:]. + [ﬁj Czo Pzr) (sin Q’) +[§.) Cmp40 (sin qp) + i[—@)- [l - on (Siﬂ Qﬂ)]} (2)
p p 2\p

+

Jo,

Phén cdn lai ciia chudi (1) dudc goi 12 di thudng thé xdc dinh qua vé tinh, khéng lién
hé gi véi trudng trong lyc binh thudng c§ di€n ma nhiu qudc gia dang st dung. Van dé 1a,
chiing t6i mudn th€ binh thudng, trong lyc binh thudng va Trdi d4t binh thudng (normal
Earth) 12 spheroid phdi cling mot hé théng dang sit dung. Trong bai bdo [8], chiing t6i di dwa
ra cOng thitc th€ binh thudng dang (2) nhung vé8i cdc thams6 C,,,C,,, q, M, R do ching t6i
x4c dinh qua cic tham s8 y,, 3, B,, @ clia mdt cdng thifc trong lyc binh thudng dang c8 dién:

¥y = 7.(1"‘}31 sin’ @ -, sin22¢) 3)
Pdng thdi, ching t6i con x4c dinh gi4 tri cia th€ binh thudng trén bé mit cla spheroid tudng
Ung:
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Uo = £(21(a+(1+a)B,)-88,)2205(5(15 + 7a) + B, (85 + 420 +(25+13a)B,)) -
84(3825 +1470a + 2(1105 + 437a)B, )8, + 416(375+1122)B2 2}/ @)
35635 +2) @ (105 + 638, - 1043, )|
Phudng trinh ban kinh spheroid [11] dudc it ra ti¥ phudng trinh U( p,@,4) = Up:
p =R [l + Ay + Ay Py (sin ) + A Py (sin 9)] (5)
Vdi céc hé s6 Aoo, Az, Agochita g, C,,,C,, '

Goi W va U 1a th€ trong luc cida Tréi d4t va thé€ trong luc binh thudng quan sét tai
cing mot diém trén mit spheroid. T — di thudng th€, cdn goi thé nhiéu, ta cé tai mot diém

quansit: T=W-U = M Z Z{ ) (Q,, cosmA+S, sinmA)P,, (sinp) (6)
n=2 m=0
trong do: Qm =Cy—Cx 3 Qu=C4-C4

Conlai,khin # 2van#4 thi  Qum = Com
Sum = Sam . van 12 hing s6 Stokes.

Thay p rit tit (5) vao thé nhiéu (6), thyc hién phép tinh [2], [3], ta dugc:
T=T,+ Z Z( - cosmA+S, sin mA)P, (sin p) (7

n=2 m=0

Vi cdc hé s6: Too, T20, s Tam » Sam chta M, R, qQ, 0,,,C.0,Cr0s Qa0 CaosCao

2. TINH TOAN.
Cong thic Bruns [11] x4c dinh d6 cao geoid tinh tit mat spheroid:

T
C =— (8
Y
trong dd gid tri trong luc binh thudng spheroid y theo c6ng thifc dang ham ciu,
p = %[1 Vo0 +¥20Po (i0 ) +7 o Py (sin 9)] 9)
Thay T tit (7) va y tir (9) trong (8), thuc hién ‘phép tinh [2], [3] ta dudc:
{=Ey+> Y (E,, cosmi+F,, sinmA)P,, (sin ) (10)
n=2 m=0
trong dé:.
1 296 1.61.29.1.93.
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Céc hé s6 con lai ngoai tri¥ béc 20, 40 :
2
Enm= R[(n_l)_wq]cnm

2
e 22205

St dung s6 liéu vé tinh v€ th€ trong lyc theo hé GEM-T1 (1989) béc 36, tinh todn
theo céc cOng thitc trén ddy, ching t6i nhin dugc dd cao geoid tinh tit mat Trdi d4t binh
thudng spheroid @ng vdi cong thiic trong Iwc binh thudng Cassinis.

20 Q2 40Q2 C'ZOC;OQI

2!
C20 20

3. NHAN XET, KET LUAN

Ti viéc tinh toén thé nhidu, 1 di thudng cla th€ bing hiéu cla th€ trong luc bi€u
di&n dudi dang chudi ham cu va thé trong luc binh thudng chita cac hling s6q, C,y,C,clla
thé trong luc x4c dinh tit cdng thite trong lwc binh thudng Cassinis, tdc gid da xdc dinh dudc
d6 cao geoid ¢ so véi mit spheroid theo cdng thitc Bruns. Ban d6 ching t6i xdy dung phi
hdp m§ man véi dang khai quét quen thugc dugc bi€t cﬁa miit geoid. Pac biét bién d§ dugce
ting cudng v€ hai phid 4m va dudng. Vi du cuyc Nam An d6, thudng 1a —100m, nay nhén
dudc 12 trén —130 m; ving Bic Uc thudng 13 +80 m, nay 12 +102 m. C4c nét cd ban dugc dé
dang nhan thdy trén bdn d6: Ving hé 4m dang k€ tai An b§ Dudng; Khu vuc Dong Dudng
phin 16n 12 gié tri &m; Vang c6 gid tri dudng Nhat Bén, Philippin, Bic My va Bic Uc.
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Béan db db cao geoid
(C4c dudng ding tri cdch nhau 10 m)

DETERMINATION OF THE GEOID HEIGHTS BY ANOMALIES OF
POTENTIAL DEDUCED FROM A NORMAL GRAVITY FORMULA

Huynh Huu Nghia, Tran van Nhac, Nguyen Thanh Van

ABSTRACT: The geoid height — defined as the distance between surfaces of the geoid and
the Earth spheroid — is usually determined by Stokes’ expansion, using sattelites gravity
anomalies. In this paper, we determined .the geoid heights by Bruns’ formula, using
anomalies of potential (perturbating potential). But the anomalies of potential provided by
sattelite doesn’t connected with the classical normal gravity formulae, which are using in
some countries. In the previous paper [8], a method of determining the normal gravity
potential from any classical normal gravity formula has been presented. Applying this
formula, we have computed the perturbating potential relative to Cassinis’ normal gravity
formula (1930) and the geoid heights by Bruns’ formula and constructed the geoid map.
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