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DANH GIA PO CHINH XAC HIEU PO CAO GEOID
THEO CAC HE SO TRIEN KHAI DIEU HOA
CUA THE TRONG TRUONG TRAI DAT

1. DAT VAN DE

Do cao clia geoid so v&i ellipxoid chudn c6 §
nghia quan trong trong viéc nghién ciu the trong
trudng va hinh dang Trai Dat. N6 con rdt cin thiet
cho viéc giai quyét nhiéu bai toin thuc tién khac
nhu : x4c 1ap chit ché mit chudn dé cao quéc gia,
xac dinh khodng chenh gifta mat bién trung binh
va mit geoid, truyén do cao bang cong nghe dinh
vi todn cdu (GPS) két hgp vdi so liéu trong luc...
Trong thdi gian gdn day van dé xac dinh dai lugng
niy cang duoc quan tam hon do quy mo cia céc
bii todn co lien quan ngdy cing md rong va do
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Stokes trén cg sd st dung cic gia tri di thudng
trong luc duoc cho trén toan bo bé mat Trai Dat.
Song trén thuc t& nguoi ta thudng chia bé mit Trai
Pat thanh hai ving 13 ving gin va ving xa d€ tinh
rieng anh hudng cua ting vang rdi cong két qua
lai. Theo cach ndy, dnh hudng C' cua ving gén
duoc tinh theo gii tri di thudng trong luc Ag da
bigt véi mat do va do chinh xdc cin thiét trong
pham vi ban kinh w, xung quanh diém xét. Anh
hudng € clia viing xa dugce tinh dén thong qua cic
hé s6 trién khai diéu hoa cla thé trong trudng Tréi
Dit. Ta 6 cic cong thirc sau |2} :

chinh xac doi hdi ngdy cing cao. c=c+¢ )
V& nguyen tic do cao ¢ clia geoid so vdi , 2% .
1 5 iy , =— AgS(w)S TwdA 2
ellipxoid chuan cé thé duge xac dinh theo cong thic g 4 { {[) g5 )Sinyd ya 2)
R ""max — n — - . — ]
c=— > (n-1Q, X (Cuncosmi+Sumsin mA)P wn(sin @) 3)
n=2 m=0

= Yo .

0, = [P, (cosy)[S)=Sly)lsinydy )

(]

Trong cic cong thirc trén y 1a khodng cich cdu
gitta diém xét v diém chay trong ving ldy tich
phan, A 1a phuong vi clia hudng tir di€ém xét dén
diém chay, R 13 ban kinh trung binh cta Trai Dat,
C om VA S m 12 cic he s6 diéu hoa di duoc chudn
hoi bac n cip m trong chubi trién khai vao ham so
cdu cta the trong trudng Trai Dat; P (siny) 1d
da thic Legendre lién hgp did duge chuin hoi bac
ncidpm: e vahlido vy va do kinh cha diém xét.

Trong qud trinh giai quyét cic bai toan thuc
tién c6 lién quan dén mit geoid nhiéu khi chiing ta
lai quan tam hon dén viéc xic dinh hieu do cao
geoid gita hai diém. Khi d6 van dé dat ra 1a phdi
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danh gia duoc sai s xac dinh dai luong A¢ . Vé
sai 50 chia thanh phdn thir nhit trong ¢ ching toi
di c6 dip trinh bdy trong [1]. Dua vio cic két qua
khéo sit da cong bo & do, chiing ta c¢6 thé dé dang
rt ra sai s6 cua dai lugng AC. Trong bai bio ndy
chang t6i xin dé cap dén viéc danh gia sai s cua
dai luong AL duoc xic dinh theo cic hé s trién
khai diéu hoa cla thé trong trudng Trai Dat.

Il. CO SO LY THUYET

Ta hiy xét hieu 6 gilra cic gid tri § ing vai hai
diém xét A va B



AL=Cg-Ca (5)
Véi ki hiéu 8 1a sai s6 ctia cic dai lugng c6 lien quan, ta c6 thé viet:

A pp =068 =66 4 )
R "max
5 = 5 z (H — I)Q" Z(é'C,.m cos !71/1 + 5Smn sin I’Il/lA )an(sm (pA) (7)
n=2 m=0
64—” = E “Z (Il -2 l)Q" Z(OCM»I cos ﬂl/lB + 5Snm sin Hl/lB)Pm" (sm ¢H) (8)
n=2 m=0
DPem binh phuong hai v& clia biéu thic (6) rdi 14y ki vong toan, ta s& co
M{GAS Ay OBE pg} = M{SL,8C 1+ M{SE .00, }-2M{5C 4.5 ) G
hay
P .
0" (A y)=0 2 H)+0'2(§A)‘2°'(CA'§H) (10
trong d6 2(¢, ) 02(¢,) duge hidu 13 phuong sai Ciing bing cich binh phuong hai v& cla biéu

sai 80 cla dai lwong £, va cla dai lwong &y, con  thire (7) rdi 1y ki vong toan va thuc hién biéh déi
o(¢4¢y)- 12 hiep phuong sai sai 58 cila cac dai  trong do ¢6 luu ¥ 16i tinh chdt phip dang cla cic
lurgng nay. ham s6 cdu, ta s& rat ra

0-2 (g/\) (?)2 " (” ! I)-Qn Z [dlllll C052 I”’{ + GI'III(S )Sm2 ”M’/\ nm Sm (p/\) ( l 1 )

n=2 m=e

Cho 6,,(C)= 0, (S)=5,, . ta co thé viet Iai (11) & dang sau -

D)=EF S (n-1202 3 52, P2, (sing,) (12)

n=2 m= ()

Bing cich lam tuong ty nhu trén, ta s& nhan dugc

( )2 “f\ ,_])2Q2 Zanm my (Sin(pli) (l3)

n=2 m=0

O—(C:,\ 'glf ) = (éi)z oy (” N I)-Qn Z O i mn (Sin Pa )I?nm (Sil'l Py )COS[IH(AH i ﬂ'/\ )] ( I 4)

u=2 m=0

Bay gio thay (12), (13) va (14) vao (10), ta di dén biéu thirc :

5 My = [1,,,, (sin ' (100 J]Z +4P, (sing )P, (sing,)| _
Ahl“ ( }T H-lfQ..Z 1 J Pul= ”( a e i ‘f““

G i |m:/',_:g 24

=} m=) .sin 3 J

G dugc hiéu 13 phuong sai sai 86 clia cic hé s6 trién khai diéu hoa bac n cap m. Theo [2] ta ¢6 :

= _ 20108
Oum = n—1 (16)

Thay (16) vio (15) via cho R= 6400 km. ta rat ra
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0*(8¢)=(064m '3 02 3

Co thé xAy ra hai trudng hop dic biét nhu sau :

sTruonghop 1 : @,

[P0 6in 0~ Brn Gin @, OF + 4P (sin g B Sin@s)| o
2 sin2 [ﬂlsziﬂ
= @y, tirc 12 hai diém cing nam trén mot vong vy tuyén. Khi d6 ta co :
fpax — B |— i S ul
o2(Al)=028mf 3 02 X nm(sinm)sin[ﬂ’z—“—)]}z (18)
n=2 m=(
«Trudng hop 2 : A, = A, tirc 12 hai diém cing nim trén mot vong kinh tuyén. Khi do ta s& ¢6 :
2"max I '
Q’z (Aé’/\B)= (0’64’") z Q Z [ nm (Sln ¢B) nm(Sln Pa )] (19)

n=2

1IL. KET QUA TINH TOAN VA NHAN XET

Dua vao cic biéu thirc (18) va (19), ching toi
da tién hanh tinh toin nham Khio sit sai s6 cua
hieu do cao geoid theo cac hudng sau :

1. Anh huong cua biac n

Cho A, =4, =105, gr = 18° g5 = 21°,
w, =3° va cho n . lan lugt bang 50, 100, 150,
200, ta cb bang I :

Bdng 1. Sai s& hiéu dd cao geoid theo ny,

M inax U(Agl\H)
50 0,9524 m
100 0,9701 m
150 0,9711 m
200 09712 m
Nhu ta thdy, vOi n,, 2150gia ti cia

G(A;'AB) hdu nhu khong thay d6i. Trén co s& ndy
trong cic khdo sit tiép theo ching toi chi ldy
= 150.

n"‘l HP S
2. Anh huong cda vi tri dia Iy cic diém xét
Cho A, =Ay =105, w,=3", nu= 150
@y — @, =37 vicho g, lan lugt bing 8°, 14° va
18°, ta ¢ bdng 2 :

Két qua trong bang cho th&y gid tri clia J(AQ’AH)
khong phu thudc vao vi tri cla cic diém xeét.
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Bdng 2. Sai s& hiéu dd cao geoid theo vj tri diém xét

D4 O'(ACAB)
8’ 09711 m
142 0,9711 m
18° 09711 m

3. Anh huong cia bin kinh vong cin biét di
thuong trong luc (Wo)

Cho As = Ag = 105°, @4 = 18°, @ = 21°,
Mmax = 150 va gy 1an luot bang 1°, 2°,3°,4° va 59
ta cO két qua sau (bdng 3) :

Bdng 3. Sai s hiéu do cao geoid theo y,

Wu Gti'-:_m_)
IiF 2,0472 m
79 1,3009 m
30 09711 m
4° 0,7910 m
50 0,6773 m

S5 lieu trong bang 3 cho thdy 14 sai s0 tinh hiéu
do cao geoid do anh hudng cua ving xa giam
nhanh khi ban kinh y, cla ving gin mao rong toi
3" V&i bian kinh ndy hiéu do cao gilta hai diém
nim cach nhau ¢& 300 km do dnh hudng cua ving
xa dat 0.97 m.

4. Anh huong khodng cdch giia hai diém xét

Cho Ax= Ap= 105°, wo = 3°, Npus= 150, P =
21°00', @s- @4 ldn lugt bing 5', 10', 20", 30, 1°, 3%,
5°,7° v 9°, ta nhan dugc bdng 4 dudi day.



Bdng 4. Sai 6 higu do cao geoid theo khoang cach

gira 2 diém
Pp- Oa o(ACaR)
5 0,0290 m
10’ 0,0579 m
20 0,1157 m
30 0,1732 m
1° 0,3434 m
3e 09711 m
5° 1,5240 m
7° 2,0053 m
9° 24973 m

Béng 4 cho thdy 6(Alap) tang ddn va tang gin
nhu ty lé thuan theo khodng cach giifa hai diém xét.

Xin luu y, trén day chiing toi chi dua ra két qua
cho truong hgp hai diém xét cing nim trén mot
vong kinh tuyén, vi truong hop hai diém xét cing
nam trén mot vong vy tuyén co két qua hoan toan
tuong ty.

KET LUAN

Téng hop cic két qua tinh toan va nhan xét da
néu & trén, co thé rot ra cac ket ludn sau :

1. Sai 56 tinh hiéu do cao geoid giita hai diém
theo ciic he 6 trién khai diéu hoa clia the trong trudng
Trai Dat phu thuoc manh vao béan kinh cla ving
gin, noi cdn biét gia tri di thuong trong luc. Ban
kinh nay cin dugc bao dam khong nhd hon 300 km.

2. Sai s6 noi tren ting gin nhy tuyén tinh theo
khodng cich giita hai diém xét. N6 c6 gia tri ¢&
0,03 m g khodng cach 10 km va c6 thé dat x4p xi
1 m khi khodng cach lén t6i 300 km.

3. So sinh vai sai sO tinh do cao geoid do dnh
hudng ctia vang gin duoc chiing toi cong bd trong

[1] 14 dudi 0,1 m thi sai s8 tinh anh hudng cla
ving xa nhan dugc trong bai bao nay 16n hon rit
nhiéu. Do vay, dé 1am gidm sai s6 x4c dinh do cao
geoid ciing nhu higu do cao geoid, trudc hét va chi
y&u cdn han ché dnh hudng clia ving xa, tirc 12 cdn
md rong ving co s6 lieu do trong luc xung quanh
diém xét. .

TAI LIEU THAM KHAO

[1] PHAM HOANG LAN, 2002 : Khao sat do
chinh xac xac dinh di thudng do cao trong luc. Tap
chi Dia chinh s8 9 thang 9/2002, 20-22. Téng cuc
Dia chinh, Ha Noi.

[2] JLIL. Iennunen, 1978 : Beicwas reoaesns
(Teopetuueckas reogesus). "Henpa", Mocksa .

SUMMARY

Evaluating the accuracy of geoid undulation
difference by use of the geopotential harmonic
coefficients

In the paper the authors presented the formulas
for evaluating the accuracy of geoid undulation
difference by use of the geopotential harmonic
coefficients. When carrying out the computations
with these formulas, the authors showed the need
to take the maximum degree in the serie expansion
of the geopotential more than 150 and to provide
the radius of the inner zone no less than 300km. In
this case the error of geoid undulation difference
between two points separated by 300km can be
restricted within 1m. In order to reduce the error of
geoid undulation difference, one should increase
the dimensions of the inner zone with known
gravity anomalies.
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