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THONG TIN BAI BAO TOM TAT

glﬁ? trl;rzh.ls 2017 Bai bdo trinh bay chi tiét cdc cong thikc todn hoc va xdy dung dwoc chwong
an bai 15/3/20 trinh xdc dinh thé trong truong thuc W tie cdc hé s6 ham diéu hoa cdu clia

Chap nhan 10/6/2017 mé hinh thé trong truromg toan cdu. Bai bdo ciing dd xdc dinh dwoc thé trong

bang online 31/8/2017 trwong thyece tir cdc hé s6 ham diéu hoa cdu ctia mé hinh thé trong trwong

Tir khéa: toan cau EGM2008 tai 4 tram nghiém triéu (Cé Té, Hon Ngu, Phti Quéc, Con

Ddo) ndm doc ven bor va trén cdc ddo xa thudc viing bién Viét nam, cé do GPS
va thuy chudn dé chinh xdc cao. Ttr d6, da tinh dwoc thé trong truwong thuwc
ctia mdt geoid cuc bé Viét Nam(Wy.csvy). Két qud tinh todn thwc nghiém cho
thdy: thé trong trwong thwc ctia mdt geoid cuc by Viét Nam Wo.caww =

Thé trong trwong
Hé s6 diéu hoa
Geoid cuc bo Viét Nam

62636846.9843m2s2 vai sai s6 trung phwong +0.0132 m2s-2.

© 2017 Trwdong Pai hoc Mo - Pia chit. T4t ca cac quyén dwgc bao dam.

1. M¢& dau

bé xay dung dwoc mé hinh thé trong treomg
Trai dat, xay dung hé d6 cao hién dai dwa trén mat
geoid va giai quyét bai todn xac dinh mo hinh
geoid toan cau d6 chinh xac cao thi ching ta cin
biét thé trong trromg thwe Wy clia mat geoid toan
cau. Mit Geoid toan cau dwoc hiéu 1a mit ding thé
sat nhit véi mét bién trung binh nhiéu nam trén
cac bién va cac dai dwong thé gi¢i. Nhor cac két qua
do cao vé tinh, ngwoi ta da xac dinh dworc thé trong
trwong thuwe Wy cia mat geoid toan ciu. Theo to
chirc Dich vu quay trdi dat quéc té (The
International Celestial Reference System - ICRS),
thé trong treong thue clia mat geoid toan cau Wy

*Tdc gid lién hé
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= 62636856.0 m2s2 véi sai sd trung phwong &
mtrc +0.5 m2s2 (https://www.iers.org/IERS). V&i
thé trong trurdrng thue mét ciia Geoid toan ciu nay,
Co quan Tri thirc - Pia khong gian quéc gia (The
National Geospatial - Intelligence Agency - NGA)
ctia My di xy dung nén md hinh thé trong trueong
Trai dat EGM2008 v&i cac hé s ham diéu hoa ciu
chuin hoéa cip n = 2190 va bic m = 2159. Khi
chiing ta da c6 cac hé s6 ham diéu hoa cau cia mé
hinh thé trong trwomg Trai dat EGM thi ching ta
hoan toan xac dinh dworc thé trong treong thwe W
cua bat ky diém nao khi biét toa do ctia né. Trong
bai bdo nay, nhom tac gia sé gidi thiéu chi tiét cac
cong thirc tinh thé trong trong trueomg thuec tir cac
hé s6 ham diéu hoa ciu va str dung cic hé s6 ham
diéu hoa ciu ciia mé hinh EGM2008 dé xac dinh
thé trong trwong thwe clia mat geoid cuc bd Viét
Nam.


http://humg.edu.vn/gioi-thieu/co-cau-to-chuc/cac-khoa/Pages/khoa-trac-dia-ban-do-va-quan-ly-dat-dai.aspx

Nguyén Viin Sdng va Pham Vin Tuyén/Tap chi Khoa hoc Ky thudt M6 - Dia chdt 58 (4), 82-86 83

2. Cong thirc tinh thé trong trwrong thwe W tir
cac hé s6 ham diéu hoa ciau

Thé trong truomg thuc cia Trai dat W duoc
biéu dién dwdi dang (NIMA, 2000):

W=V+® €Y

Trong do: V - thé hap dan; @ - 1 thé cha lucli
tam.

Thé ctia lyc li tAm @ dugc xac dinh bang biéu
thirc:

<1>=%a)2(X2+Y2) )

Trong dé: o - tdc dd quay cta trai dat; X, Y, Z -
toa do vubng goc khong gian cua diém xét dworc
xac dinh theo cong thirc (NIMA, 2000):

X =(N+ H)cosBcosL

Y =(N+H)cosBsinL ()
Z =((b*/a*).N+H)sinB

Trong do: N - 12 ban kinh ctia vong thang ding
thit nhat, tinh bang céng thirc (NIMA, 2000):

N = a

J1-€e%sin?B

Geomat2015

Bét dau

B, L, H - twong (g 1a dd vi trac dia; do kinh
trac dia va dd cao trac dia cia diém xét;

Thé hip din V dwoc xac dinh bang biéu thic
(NIMA, 2000):

Nige n — — _
v=M, Y Z[Ej (Cn,m cos(MA)+ S sin(m/i)) P..(sing)
r n=2 m=0 r (4)

Trong d6: GM - hang s trong trwong dia tAm;
r- ban kinh dia tAm cda diém xét;
a - ban kinh ban truc 1ém cda ellipsoid;
? A 13 toa do dia tm cita diém xét;

Cnm, Snm _ha 8 dicu hoa cau chusn héa
day da bac n, hang m;

P, . (sing) - ham Legendre kéthop da chusn
hoa.

Cac cong thic tinh cac gia tri: r, @, A,
ISH’m (sin @) , cos(mA), sin(mA) dwoc trinh bay chi
tiét trong (Nguyén Vin Sang, Pham Vin Tuyén.
2016; Pham Van Tuyen, Nguyen Van Sang, 2016).

3. Xdy dwng chwong trinh tinh thé trong
trwong thwe W tilr cac hé so diéu hoa cau

Trén co s& cac cong thirc trinh bay & trén,
ching t6i da tién hanh xay dwng chwong trinh tinh

'

'

Boc file:(B,L.H) Doc: Coum s Sum

boc: GM.a,f,m

'

Y

Tinh: Crm.Cos(mA)+ Swm.Sin(m2)

Tinh:X,Y.Z,r,¢ | Tinh: P_ (sing)

Tinh: V

Tinh: @

Tinh: W

Hinh 1. So d6 khéi ctia chwong trinh Geomat2015 tinh thé trong truwdng thwe (W).
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thé trong trwong thuc W ctia diém bt ky khi cho
biét cac thanh phén toa do trac dia (B, L, H) cta cac
diém cin tinh. Chwong trinh tinh thé trong trueong
thwc dwgc phat trién tr chwong trinh
Geomat2015 duwoc viét bang ngdn ngir 14p trinh
Matlab (Nguyén Vin Sang, Pham Vin Tuyén,
2016). Cac chwong trinh con dung dé tinh thé
trong  trwong thuce W gbm co:
EGM_ReadCnmSnm.m; radgra.m; sinmlcosmlm;
legfdn.m; W1.m; W2.m; W_EGM.m. Chwong trinh
nay dwoc chay truc tiép trén nén cia phan mém
Matlab2013a. Sor d6 khéi cta chwong trinh dwoc
trinh bay trén Hinh 1.

Cac tham s6 hinh hoc va vat ly dwgc stv dung
trong chwong trinh dé tinh thé trong treong thue
W khi sttr dung hé s6 ham diéu hoa cau cia mo
hinh EGM2008:

- Ban kinh ban truc 16n cta ellipsoid: a
6378136.58 m;

- b0 det cia ellipsoid 1/f = 298.257686;

- Hang sO trong trwomng trai dit: GM
3.986004415E+14 m3/s?;

- T6c d6 quay cuda trai dat: o = 7.292115E-5
rad/s;

4. Tinh toan thwc nghiém

Trong phan thwc nghiém nay, nhom tac gia da
str dung cac hé s6 ham diéu hoa ciu chuin hoa cip
n = 2190 va bic m = 2159 ctia m6 hinh thé trong
trweong toan ciu EGM2008 dé xac dinh thé trong
treong thye clia mat geoid cuc bd Viét Nam.

Caché s6 ham diéu hoa ctia m6 hinh thé trong
trwong toan cidu EGM2008 trong hé khong phu
thudc triéu (tide_free system). Do dd, truwedc khi
tinh thé trong treong thwe W bang chwong trinh
Geomat2015 can chuin héa dir liéu do cao sao
cho phu hop véi hé triéu ma mé hinh EGM2008
dang str dung. Cong thirc tinh chuyén do cao geoid

gitra hé triéu khong (zero-tide geoid) va hé khéng
phu thudc triéu nhw sau (Ha Minh Hoa, 2014):
Nn=N,- (2.97 - 8.88sin20p) (cm) (5
Trong do6: N, - D6 cao geoid trong hé triéu
khoéng.
Ny - B0 cao geoid trong hé khong phu thudc
triéu.

4.1. Xdc dinh thé trong trwong thwe trén mdt
geoid toan ciu W,

Dé chirng minh tinh ding din cua ly thuyét
cling nhw chwong trinh Geomat2015, nhém tac
gid da sir dung mot s6 tram nghiém triéu cua Viét
Nam c6 toa do di€ém xét ndm trén mit geoid toan
cau dé tinh lai thé trong truomg thuc cia mat nay.
Dé thuc hién dwoc diéu nay cn tién hanh mot s
buéc sau:

Buée 1: St dung cac hé s6 ham diéu hoa cau
cia md hinh EGM2008 va chwong trinh
Geomat2015 dé tinh ra do cao geoid toan cau
NEcmzo008() clia 4 tram nghiém triéu (Co6 T6, Hon
Ngu, Pht Quéc, Con Pao) ndm doc ven bor va trén
cac ddo xa thudc viing bién Viét nam, c6 do GPS va
thiy chudn d6 chinh xac cao (Ha Minh Hoa, 2015).
Muc dich cta bwéc nay la dé€ xac dinh dwoc cac
diém xét c6 toa do (B, L, Hyy= Neguzoos) cua cac
tram nghiém triéu 13 dang nam trén mit Geoid
toan cau.

Bwéc 2: S dung toa d6 (Bw, Lm Hp =
Necmzooss) cia 4 tram nghiém triéu nay cung véi
caché s6 ham diéu hoa ciu cia mo hinh EGM2008
va chwong trinh Geomat2015 dé tinh thé trong
trwong thyce tai tirng tram do. Thé trong truong
tinh dworc chinh la thé trong truedng thue trén mat
geoid toan cau tai cic tram nghiém triéu nay.

Buwdc 3: Tinh gia tri thé trong trweong thuc
trung binh cua 4 diém va so sanh véi gia tri do
ICRS cdng nhan. Cac két qua tinh toan trinh bay chi
tiét & Bang 1.

Bdng 1. Két qud tinh d6 cao geoid va thé trong trudng thwc ctia mdt geoid toan cdu tai 4 nghiém triéu.

n H) = Neemzoos() (M Wog O
Ten tram Bo Lo &ide_free ge(())i(d)) (mZ.(s?Z) (mz(.;-z)
CoTo 20.973939 | 107.774897 -22.7330 62636855.9932 -0.0068
Hon Ngw 18.801386 | 105.776614 -24.5037 62636855.9922 -0.0078
Phi1 Quéc 10.217008 | 103.957069 -12.8822 62636855.9897 -0.0102
Con Pao 8.681078 106.609239 0.9819 62636855.9893 -0.0106
Trung binh 62636855.9911 -0.0089
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Bdng 2. Két qud tinh thé trong trudng thuwc ctia mdt geoid cuc by Viét Nam tai 4 tram nghiém triéu.

v | B0 | M| (heegeoit) | (s | s | (e
CoTO6 |20.973939 | 107.774897 -21.8105 62636846.9651 | -0.0192 | 0.00037
Hon Ngw | 18.801386 | 105.776614 -23.5856 62636847.0082 | 0.0239 | 0.00057
Phti Quéc | 10.217008 | 103.957069 -11.9589 62636846.9581 | -0.0262 | 0.00069
Conbao | 8.681078 |106.609239 1.9003 62636847.0059 | 0.0216 | 0.00047

Trung binh: 62636846.9843 )y 0.0021

Trong Bang 1: Do 1éch & la do 1éch cta két
qua tinh Wy tai cac tram nghiém triéu so vi Wo
thé giGi cong bo la: 62636856.0 m2s-2

Két qua tinh toan théng ké & Bang 1 cho thiy:
Do 1éch cha thé trong trwong thuc gitra két qua
tinh dworc so véi két qua cta ICRS cong nhan la rat
nho (81 = -0.0089m2/s?). K&t qua nay chirng to
cac cong thirc trinh bay va chwong trinh
Geomat2015 1a hoan toan chinh xac.

4.2. Xdc dinh thé trong trwong thwe trén mdt
geoid cuc b Viét Nam

Cling twong ty nhw viéc xac dinh thé trong
trwong thue trén mat geoid toan ciu Wo & muc4.1.
Dé xac dinh dwoc thé trong tredng thue clia mat
geoid cuc bd Viét Nam. Chiing ta can xac dinh dwoc
toa dod cla cic diém xét phai nim trén bé mat
geoid cuc b6 Viét Nam.

Tai 4 tram nghiém triéu c6 do GPS va thuy
chuén chinh xac. Ttr s6 liéu nay ching ta tinh dwoc
do6 cao Quasigeoid cuc bo Viét Nam tai cac diém
nay. Trén bién, ta coi mat geoid va Quasigeoid
trung nhau, do d6 day ciing chinh la d6 cao Geoid
cuc bo Viét Nam. Sau khi dwa vé hé khéng phu
thudc triéu, chling ta sé c6 toa do cia cac diém xét
nam trén mat geoid cuc bd Viét Nam c6 toa do 1a:(
B, Ly, Hi = Neps-eq)- Vi dO cao thiy chuin cua
cac diém nay déu duwgc din tir Hon DAu - Hai
Phong, nén cac diém nay nam trén mat geoid cuc
bd ctia Viét Nam. Cac so liéu nay cling da dwoc
chuyén vé hé triéu phu hop.

Dung cac diém xét c6 toa do( Bg, L, Hyp =
Neps-tc(y) va chwong trinh Geomat2015 dé tinh thé
trong treong thuc cua geoid cuc by Viét Nam tai 4
diém nghiém triéu trén. Két qua tinh toan dwoc
thong ké & Bang 2.

Trong Bang 2: §i) - Wo-cavn() - Wo-cBVN(Trung binh)-

Gia tri thé trong tredng thwe cia mét geoid
cuc bd Viét Nam: Wo.cavw = 62636846.9843m?2s2
Vi sai s6 trung phwong:

4

n.(n-1)

Do 1éch gitra thé trong trueong thwe clia mat
geoid cuc bo Viét Nam va thé trong trwong thuc
ctia mét geoid cuc b6 Hon DAu - Viét Nam do PGS.
TSKH. Ha Minh Hoa tinh trong (Ha Minh Hoa,
2015) la:

AW=62636846.9843 m2s2- 62636847.2911
m2s2=-0.3068 m2s-2 twong rng v&i do léch vé do
cao AH=-0.3068 m2s-2/9.785 ms2=-0.0314m. o
1éch nay rat nhd, tuy nhién dé cé thé danh gia mét
cach chinh xac va khach quan vé do 1éch thé trong
trweong thue ciia mat geoid cuc bd Hon DAu - Viét
Nam gitra hai phwong phép tinh thi can c6 s6 liéu
do chinh x4c GPS-TC tai tram nghiém triéu Hon
DAu.

5. Kétluin

Cac két qua tinh thé trong trwong thuc W
bing chwong trinh Geomat2015 dwoc so sanh véi
két qua ctia The International Celestial Reference
System - ICRS cong bd da khang dinh sw dung dan
ca veé co s ly thuyét va tinh toan thwc nghiém cia
chwong trinh tinh.

Chwong trinh  Geomat2015 c6 thé dung dé
tinh thé trong trwong thue W tlr cac hé sé diéu hoa
ciu ctiia cac mé hinh trwdong trong luc toan ciu
khac nhau cho cac diém bat ky khi biét cac thanh
phan toa do trac dia (B, L, H) ctia cic di€ém can tinh.

Theo két qua tinh thwc nghiém: Thé trong
treong thye clia mat geoid cuc bo Viét Nam W.
N = 62636846.9843m2s2 véi sai s6 trung
phuong: £0.0132 m2s-2.
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ABSTRACT

Determination of gravity potential from spherical harmonic
coefficients of the Global Geopotential Model

Sang Van Nguyen 1%, Tuyen Van Pham 2

I Faculty of Geomatics and Land Administration, Hanoi University of Mining and Geology, Vietnam
2 Technical Department, JSC service and commercial 568, Vietnam

The article presents the detailed mathematical formulas for determination of gravity potential (W)
from spherical harmonic coefficients of the Global Geopotential Models (GGMs) and established a
computer program by Matlab programming language. The gravity potential have been calculated by using
spherical harmonic coefficients of the Earth Gravitational Model EGM2008 at the tidegauges (C6 T6, Hon
Nguw, Phi Qudc, Con Pao) along the coast and on the islands in the sea of Vietnam. At the tidegauges have
GPS and leveling data with high precision. The result of experimental calculation has shown that: The

gravity potential of the local geoid of VietNam (Wo.cgvn) are 62636846.9843m2s2 with an accuracy of
about = +0.0132 m2s2,

Keywords: Harmonic coefficients, gravity potential, the local geoid of Vietnam.


http://en.humg.edu.vn/history-of-humg/faculties/16-facilities-list/11-faculty-of-geomatics-and-land-administration.html



