
DA|{H GrA o0 eniws xAC HIEU o0 cao cEoID
THEo cAC rm so rrufrN KHAI oIfiu HoA

,, '< - \. z s'

CUATHE TRONG TRUONG TRAI DAT

l. DAT vA.r oE

Do cao ctia geoid so vdi ellipxoid chudn c6 !'
nghia quan trong trong viOc nghi€n criu thc trong
truong vi hinh dang TrAi Ddt. N6 cdn rdt cdn thiet
cho vi€c gi6i quy0i nhidu bii tohn thuc tien khlc
nhu : xic lap chlt ch€ mlt chuan d0 cao qufic gia,

xlc dirrh khoiing clr€nh gifa mit bidn trung binh
vi mit geoid, truydn dO cao bang cong nghO dinh
vi toln cdu (GPS) kct hop vdi so tieu trong luc...

Troug tlroi gian gAn dAy vdn dd xAc dinh dqri luong
niy ciug duoc quan tam hon do quy mO cua c6c

bii toAn c6 li0n quan ngAy cdng mo rOng vi dO

chinh xAc doi h6i ngly c)rrg cao.

Vd nguy€u tic dO cao ( ciia geoid so vdi
ellipxoid chudn c6 the dudc x6c dinh theo cOrrg th[rc

Trong clc cOng thirc tren V lA khorin-e clch cdu
gifa dienr x6t vii di0rn chay h'orrg vr)ng ldiy tich
phan, A li phuong vi ciia hudng tri didn x6t den

didm chay, R ld blrr kinh trurrg binh crla Triri DCt,
-,,,,, vii S,,,,, li cic hc so di6u hoA dI duo.c chuAn

hoir blc r.r cip nr trong chu6i trien khai vlo him sO

cdu ciia tho trong trudt.lg Trli Ddt; P,,,, (sirry) li
cla thric Lr-uendle li€n hop di duoc chuin hol blc
ru cap rl ; g vi ). li dO vy vr) dO kinh crja dienr x6t.

Trorrg cluir trinh giii quyOi cAc bii toiin thuc
tiOn c6 li€n cluan d€n rnat geoid nhi€u khi chring ta
lui cluan tlm hdn dOn vi€c xac dinh hi0u d0 cao
geoid gita hai dien. Khi d6 vrin dd dat ra le ph.ii
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Stokes trcn co sii s[? dung clc gi6 tri di thuong
trong luc duoc cho tr€n toin bO bd mat TrAi Dat.
Song tr€n thuc tO ngudi ta thudng chia bd mat TrAi
Ddt thdnh hai vung li vr)ng gin vA ving xa dd tinh
ri€ng inh hudng ctia tung ving rdi cOng kOt qui
lai. Theo cich ndy, rinh huong (' cria ving gdn

duoc tinh theo giir tri di thuong trong luc Ag dI
bidt vdi mAt d0 vi dO chinh xric cAn thi€i trong
pham vi bln kinh p1y xung quanh di€nr xet. Anh
huong ( ciia ving xa duoc tinh den thong c;ua clc
he so tridn khai didu hoi cria the trong truong Trli
Ddt. Ta c6 c6c c6ng thirc sau l2l :

q=E'+t (l)
D V/0 2r

s'=+ [ [asS(r/)SinrycttyctA (2)
4nT 6 it

F ,tnax ,1 _
c = I L @ - DQ,, l(C un, cos ntl+ S,,,,, sin mtr)P,r,(sinp)ra

L n =2 p1=(l

v/0

Q, = [ P,,7cos rlz)[S(tz) - S (ry,,)]sin ryd ry

(3)

(4)

dirnh gil duoc sai so xlc dinh dai luorrg A(. Vd

sai sO cria thinh phdn th0 nhit trong ( chring tOi

dI c6 dip trinh bAy trong lll. Dua r,:\o circ kei quit
khiio s6t dI cong bo d d6, chirng ta c6 ttre de ding
rit ra sai so ciia dai lu<rng A('. Trong bli biro niy
chlng tOi xin dd cep dOn viOc dinh -qi6 sai scj cua

dai luong A( duoc xirc dinh theo clc he sd trien
khai didu hoA crla th6 tronc truonc Triri Dat.

II. CO SO LV THI.AtsT

Ta hiy x6t hieu sO gifra cic -qil tli ( irng voi hai
didm x6r A vA B



A(=6o-(n
Vdi ki hieu 6 li sai sci ciia c6c dai luong c6 liOn quan, ta c6 thd viOl:

SLCan=6Cn-5C,t

a4n = { 
"f (u - t)Q,, i6e,,,, cos nr ). n+ ds,,, sin tu )" o)F u,,(sin po )Z n=2 m=ll

uC o = t",E {, - tlO,,2y6 C,,, cos nt ).4 + d3,,, sin tt t ). r) p,,, (s i n p, )

Dern binh phuoug hai ve ciia bidu thfic (6) rdi ldy ki vong roin, ra s€ c6

u{anqor.atsnu} = v{aE r.aErl+ u{aqn.aE n}-zM{6C 
^.6C 

R}

hay

02 (L(,rt) = o z(E r)+ oz\C n) - zo(C,,.( n)

trong 116 o'((n\o2((,,) duoc hidu li phuong sai ciin-r bing circh binh phuolg hai ve

sai so ciia dai luon-l i, vi ciia dai lucrng (,,, cdn thfrc (7) rdi h1' ki vong toirn vi thuc hidn

o((u.()- In hicp phuorrg sui sui s0 cria circ dai trong d6 c6 luu y tdi tinh chrit phip dang

luorr-s niiy. hirn sd cCu, ta s€ rf t ra

o2(e ,,)= t+I',,4, fu-rYO,? 
,!,fo,,'k=).or, 

nAn+o],,,(S)sin2 r,,t,,] F,],, (sine,,) (ll)

Cho q,,,,@)= o,,,,,(5)= 6,,u ,tac6 thdvi€i lai (ll) oclung sau :

oz(()=(+I"f' fu-tYO,7 i u],,, F,],, (sir.rrp,,)
tt=2 ar=o

Bin-rr crich lirn tuong tu nhu tr€n, ta sC nh0n dud. c :

o2(C r)=BI 
"f' 

Q, - tf gz, i.,],,,F:,, (sin p, )
t=2 ar=0

(s)

(6)

('7 )

(8)

(e)

( l0)

crla bidu

bich ddi

cfa circ

( l2)

( l3)

( l4)o((,r.(t)=(+)P"j' (t-tfQ,i to],,,F,,,,, (sir.rsn)F,,,,, (sinp,,)cos[,,,(,t,,-.t",,)f
tt=2 n=ll

Biy gio thay ( 12), ( 1 3) vn ( 14) vio ( t 0), ra di deh bidu thirc :

o,,, dugc hieu li phuon-u sai sui sd ciia ciic h0 sd tridn khai clidu hoi brc n ciip rl. Theo l2l ta c6 :

d,,u,=#
Thu1, ( l6) viro ( l-5) vi cho R= 6400 knr. ru rir ra

( l6)
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or(tC n)=(o,e+^)'

CO ttid xdy ra hai truong hgp dac biOt nhu sau :

.Trudng hgp I : Q,q = I n, trlc li hai didm cing nim trcn mot vong v! tuyOn' Khi d6 ta c6 :

o,(^Cnr)=(t,24,,,)'"'f A] ifu,,,<'inpo)'in[g("-'n)f (18)

n=2 ,r=tl

.Trudrrghgp2:ln=Ao'ttc|ihaididmcingnamtr€nmOtvdngkinhtuyOn.Khid6tas6c6:

q, (L C no) =(o,o+ r, )"'f Q,7 i 1F,,,, 
(rin q r) -P,,,,, ts in ea ) J

.2 tn=o

ltl tdT QUA TfNH ToAN vA NHAN ><eT

Dua vdo c6c bieu thirc (18) vI (19), ching tOi

dl tiOn hinh tinh to6n nhim khio s6t sai sfi ctia

hiOu dO cao geoid theo c6c hu6ng sau :

Bdng 2. Sai sd hieu d6 cao seoid th99t'lt1j:t t6t

' 

E ur 2 "lY:;WIr"' 
1s i n po ;| + 4 P'"' (s in'p n'sF " Gin e ) 

I 
( I 7 )

(le)

@,

8"

14"
l8'

o(Li,rr)
0,971 I m
0,971I m

0,971I m

1. Anh hdng crta bic ff,,,o*

Cho l,t = trr = 105', qe = l8o, 9s =

Vo =3" vi cho nn'u* lAn luot bang 50' 100'

200, ta c6 bdtry I :

Bdng l. Sai sd hieu d6 cao geoid theo n.*

o(LC no)

0,9524 m

0,9701 m
0,971I m
0,97 t2 m

3. Anh hudng ciia biin kinh ving cin bi€i di

thudng trqng lu. c (rYo)

Clro trn = trn = 105o, Qr = l8o , Qs = 21"'

n,,,,,* = 150 vd r.l,tg ldn luot bang 1o,2",3o,4" vd 5o,

ta c6 kOt cliia sau (bcinS 3) :

Bting 3. Sai sd hieu d9 cao geoid theo vo

2,M72m
1,3009 m
0.971 I m
0,79 l0 nt

0,6173 m

trong bing 3 cho th{y li sai so tinh hi€u

do oid do rinh hudng ciia vung xa giiirn

nh b6n kinh ty1, ciia virng gdn mo rOng tdi

3". n kinh niy hi€u dO cao gila hai dient

nim c6ch nhau cd 300 km do inh huiing ciia vurrg

xa dat 0.97 m.

4. Anh hudng khoting cich gita hai di€h xdt

Cho la= l,n= 105o, ryl= 3o, trn'"*= 150, <p3=

21.00', en- en lAn luot birng 5', l0',20', 30', lo, 3o,

5o, 7o vA 9o, ta nhAn dtoc bcing 4 dubi dAy '

110

150,

50
r00
r50
200

Nhu ta thiy, r'6i fl n'u* 2 150 gi6 tri ciia

o(L( o) hAu nhu khong thay ddi. Tron co sd niy

trong cic khd,o sAt tiOp theo ching tOi chi ldy

n,,r,,* = | 50.

2. Anh hdng cia vi tri clla ti cic didn xdt

Cho l,t = )n - 1050 , V. =3(t, flrrrrx= 150,

gn - Qt = 3" vi cho 9n ldn luot beng 8'' l4o vi

l8o, ta c6 bcing 2 :

Kdt quti trong bing cho thdy giA trictia o(t( nr)
khOng phu thuoc vio vi tri cila c1c diOrrr x6t'
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Bdng 4. Sai sd higu dQ cao geoid theo khoing cSch

gi0a 2 didm

Qs- 9e o(A(ea)

lllln dudi 0,1 m thi sai sei tinh rinh hudng cua
ving xa nhan duo.c trong bAi b6o ndy l6n hon rdt
nhi€u. Do vey, di9lAm girim sai sei x6c dinh dO cao
geoid ciing nhu hiOu d0 cao geoid, trudc hdt vi chii
ydu cdn han chd rinh hudng ciia ving xa, t0c ld cdn
m6 rOng ving c6 sd li€u do trong luc xung queurh

didm x6t. 1

TAI LIEU THAM KHAO

lll PHAM HOANC LAN, 2002 : Khio sit dO

chinh x6c x6c dinh di thuong d0 cao trong luc. Tap
chi Dia chinh sd 9 th6ng 9l2OO2, 20-22. T6ng cuc
Dia chinh, He NOi.

I2l n.n. flerrnxer, 1978 : Burcuar reo,[e3nt
(TeoperrvecKar reoAe3nr). "Heqpa", Mocxsa .

SUMMARY

Evaluating the accuracy of geoid undulation
difference by useof the geopotential harmonic

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. ln
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.

ngdy nhdn bdi : I)-i0-2002

Dai hoc Md - Dia chdi.
Cuc Bcin d6 BpTdng tham muu

5'
l0
20
30
lo
3"
5"
7o

9o

0,0290 m
0,0579 m
0,1 I57 m
0,t732 m
0,3434 m
0,971I m
t,5240 m
2,0053 m
2,49'13 m

Bring 4 cho th{y o(A(eil tang ddn vi t4ng gAn

nhu tyi te thuan theo khoring cich giiia hai didm x6t.

Xin luu !, tren day chring toi chi dua ra kdt quri
cho trudng hgp hai ditlm x6t c0ng nim trcn mot
vdng kinh tuydn, vi trudng hgp hai didm x6t cDng

nim tr€n mot vdng v! tuyeh c6 kdt quri hoin toin
tudng tu.

rfr r,uAN

Teing hoo clc kdt qui tfnh toln vi nhen x6t dA

nOu 6 tren, c6 thd rit ra c6c kdt luAn sau :

l. Sai s0 tinh hiQu dQ cao geoid gifra hai didm
theo clc h0 s6 tridn khai didu hod ciia thd trong trudng
Tr6i Ddt phu thuOc manh vio bin kinh ciia ving
gfu, noi cdn bidt gie ri di thucrng trong luc. Rin
kinh niy cAn duo. c bi.o drim khOng nh6 hon 300 krn.

2. Sai sd n6i trcn tlng gAn nhu tuydn tinh theo
khoiing c6ch giila hai didm x6t. N6 c6 gi6 tri cd
0,03 m o t<ho:ing c6ch l0 km vi c6 thtJ dat xdp xi
I m khi kho{ng cich l€n t6i 300 km.

3. So s6nh v6i sai s0 tinh d0 cao geoid do inh
hrrong ctia vDng gAn duo. c chfrng tOi c0ng b0 tlong
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