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NGHIEN CUU CHI TIET PQ CAO CUA MAT GEOID
CUC BQ HON DAU SO VOI MAT GEOID TOAN CAU
TREN LANH THO VIET NAM

ThS. NGUYEN TUAN ANH
Vién Khoa hoc Po dac va Ban db

Tém tat:

Bai bao dé cap dén viéc dénh gia chi tiét do cao cua méat Geoid cuc b6 Hon D&u séat
nhét véi mét bién trung binh nhiéu ndm tai tram nghiém triéu Hon Déu so véi mét Geoid
toan cau duwa trén cac diém trong luc chi tiét trén 1anh thd Viét Nam. Céac két qua tinh toan
cho thdy do cao ctiia mét Geoid cuc bd Hon D&u so véi mét Geoid toan cau bdng 0.890 m

va khéng déi trén toan bd Ianh thé Viét Nam.

1. Dat van dé

V&i muc dich nghién cru xay dwng mo
hinh Quasigeoid qudc gia kh&i dau
VIGAC2014 (National Preliminary
Quasigeoid VIGAC2014) dbi véi lanh thd
Viét Nam dwa trén md hinh trong trwdng
Trai d4t EGM2008, ching ta phai giai quyét
bai toan chuyén mé hinh dj thwéng do cao
toan cau EGM2008 twong tng v&i mat
Quasigeoid toan cau vé méat Quasigeoid cuc
bd Hon DAu. Dé giai quyét bai toan néu trén,
trong tai liéu (Ha Minh Hoa (2007)) da xay
dwng duwoc phwong trinh quan hé tuo’ng
duong glua dd cao chuén toan cau H (a6
cao cla diém M trén mat vat ly Trai dat so
véi mat Quasigeoid toan ciu) va dd cao
chuan cuc bd Hon Dau Hi; & dang sau:

iy = Hjy + 220,
Ym

(1)

va phuwong trinh quan hé twong dwong gitra
di thwerng d6 cao toan ciu Sy cha diém (dd
cao cla diém Q nam trén méat Quasigeoid
toan cau twong tng véi diém M so v&i mét
ellipsoid WGS84 quéc té) va dj thuwong do
cao cuc bd ¢ (d6 cao clia diém P nam trén
mé&t Quasigeoid cuc bod twong &ng véi diém
M so v&i mat Ellipsoid WGS84 quéc té) &
dang sau: A

Q'M =€M — = >

Ym
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(2)

& day W, =626368560 m>s”  |a thé trong
trwdng clia mat Geoid toan cau (xem Petit
G. and Luzum B. (2010)) dwoc st dung dé
xay dwng mé hinh EGM2008 (Tenzer R.,
Vatrt V. and Amos M. (2009)); W, - thé trong
trwdng clia mat Geoid cuc bd sat nhat voi
mat bién trung binh nhleu nam tai tram
nghlem triéu Hon Dau; }'M gia tri trung binh
clia gia toe luc trong trwdng chuén (don vi
m.s?) tai diém M va dwoc xac dinh theo
cbng thire:

P =50 —107(0,1543.H7, +0,036.10° (17, )?), (3)
con gia tri 7o (do’n vi m.s?) dbi véi ellipsoid
WGS84 duo’c xac dinh theo céng thirc:

7o =9. ..-803253359_| 1+0,00530248.sin * B -
h%

0.0000058497. sin 2 23\} <ms %>
Trong cong thae (1) va (2) dai lwong
&CM = WO;WQ

la d6 cao cua diem I-’jifrén mat Quasigeoid
cuc b tuong ng voi diém M so v&i mat
Quasigeoid toan cau (xem Hinh 1). Khi ky
hiéu H,, la dé cao trac dia cua diém M va
dwoc xac dinh tir két qua do dac va xt ly
cac két qua do dac QNSS trong ITRF twong
trng voi Ellipsoid quoc té WGS-84, lvu y
Hy=Hl+$y=Hy+Cy. tiy quan hé &
cbng thire (1) chdng ta sé suy ra quan hé
(2).

Ngay chép nhan dang: 31/8/2015
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Hinh 1: Quan hé gilra cac mat Quasigeoid, mat vat ly Trai dat va mat Ellipsoid

Mot sb két qua tinh toan thuc nghiém da
dwoc coéng bd trong céac tai lieu (Ha Minh
Hoa (2012); Ha Minh Hoa (2013); Ha Minh
Hoa (2014)). Dwa trén 35 diém dd cao hang
| quéc gia dwoc phan b twong dbi déu trén
lanh thd Viét Nam, thém vao dé trén cac
diém do cao hang | néu trén c6 do GPS va
cac dir lieu do GPS dwoc xt&r ly trong
ITRF2008, cac di thuwdng dé cao { clia cac
diém doé cao nay dwoc xac dinh tr mé hinh
EGM2008, da xac dinh dwoc thé trong
trwong W, =62636847,2911 m*>s~* cla mat
Geoid cuc by Hon Dau véi sai s6 trung
phuong +0,183 m?.s2. Ddng thoi, dai lwong

Wy W,

ag,u ===
Yy

trong lwc qubc gia (11 diém trong luc co s6,

dwoc danh gia trén 40 diém

29 diém trong lwc hang |) pha trim Ianh thd
Viét Nam dwoc phan bé tir vung nui cao,
trung du, déng bang va cac dao (Bach Long

Vi, Phu Quéc). Két qua cho thay dai lwong

nay bang 87089 m?.s2

Ym (4)
va khong ddi trén toan bo Ianh thd Viét Nam.

M =0,890 m

Dé kiém tra két luan (4) & mlc chi tiét
trén lanh thé Viét Nam, trong bai béo nay sé
thwe hién tinh toan theo cong thire (4) trén
133 diém trong luc chi tiét dwoc phan bd
trong 09 ving phd trum 1anh thd Viét Nam.

2. Giai quyét van dé

Uu diém co ban cua viéc xac dinh do cao
cla mat Geoid cuc bd Hon Dau so véi mat
Geoid toan cau dua trén cong thirc (4) ndm
& ché céc gia tri ALy dwoc tinh toan khong
bi anh hwéng cta sw xé& dich cta diém M
trén mat vat ly Trai dat do cac tac nhan tw
nhién (chuyén dich dirng cla vé Trai dat, sat
|& dét v.v...) va cac tac nhan nhan sinh (xé
dich mbc do mé& réng cac dwong giao
thong, xay dwng cac khu céng nghiép va dé
thi v.v...). That vay, gia tri 7y trong cong
thire (3) thay d6i nhd bd qua dudi sw thay
ddi ctia d6 cao chuan H},. Gia st v&i do xé
dich AH}, cta diém M 1a 10m, tirc d6 cao
chuén ctia diém M bij thay d6i di 10m do cac
tdc nhan tw nhién va nhan sinh (diéu nay
khéng bao gi& xay ra trong thuwc té), thanh
phan thir hai & vé phai chi anh hwéng dén
sb6 hang thtr nam sau dau phay cla gia tri
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73-cOn thanh phan thr ba & vé phai chi
anh hwdng dén sb hang thr 12 sau dau
phdy cla gia tri 7,- Do do viéc danh gia do
cao Geoid cuc bo Hon DAu so v&i méat
Geoid toan cau theo cong thirc (4) cho két
qua tin cay nhét.

D@ liéu dwa vao tinh toan gia tri trung
binh cla gia téc lwc trong trwéng chuén 7 va
kiém tra dd chénh gitra Quasigeoid cuc bd
va Quasigeoid toan cau A 1a cac diém trong
lwe chi tiét tai 9 khu vwe dac trwng phan bb

déu khap lanh thd Viét Nam, cac diém trong
lwe chi tiét nay dwoc lay ra tr CSDL trudng
trong lwc Viét Nam va dwoc chon & cac vi tri
dia hinh khac nhau trong mdi khu vuc. Két
qua thu dwgc nhw bang sau: (xem bang)
Theo biéu thirc (3), (4) thi gia tri A gan
nhw khong phu thugc nhiéu vao vi tri va doé
cao diem xét, dieu nay dong nghia voi viéc
do cao cua diém bat ky trén Quasigeoid cuc
bé Hon Dau so véi Quasigeoid toan cau la
hang s trén toan lanh tho Viét Nam. Ket
qua tinh toan kiém tra tai cac diém trong lwc
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STT Tén diém | Vi d6 (°) | H(m) | ¥ (ms?) | AL (m)
| Tay Bac
1 B71 21.745195 373 978684.0695 0.8899
2 TH-HT12 21.745356 1543 978503.6292 0.8900
3 A158 21.745983 621 978645.8609 0.8899
4 A99 21.746233 771 978622.7389 0.8899
5 TH-HT5 21.748472 499 978664.8351 0.8899
6 A237 21.749405 1051 978579.7503 0.8900
7 A128 21.755462 633 978644.5985 0.8899
8 A156 21.755713 566 978654.9493 0.8899
9 TH-HT10 21.761133 736 978629.0630 0.8899
10 1763 21.763199 89 978729.0043 0.8898
11 BL-TL5 21.767280 117 978570.6821 0.8900
12 A94 21.768563 1002 978588.4976 0.8899
13 TH-HT11 21.769545 744 978628.3518 0.8899
14 A91 21.769633 560 978656.7398 0.8899
15 B72 21.769920 734 978629.9175 0.8899
16 A150 21.770871 1240 978551.9368 0.8900
I Pong Bic
1 R740 22.588356 1157 978616.3033 0.8899
2 B61 22.588751 391 978734.4797 0.8898
3 D174 22.590436 457 978724.4057 0.8898
4 D253 22.593139 266 978754.0451 0.8898
5 B82 22.593748 261 978754.8555 0.8898
6 B82 22598509 225 978760.7144 0.8898
7 D236 22.602068 306 978748.4455 0.8898
8 D68 22.604235 1008 978640.2989 0.8898
9 TL16 22.609980 203 978764.8432 0.8899
10 B97 22.611737 202 978765.1100 0.8898
11 B63 22.612731 470 978723.8278 0.8898
12 R443 22.619346 345 978743.5354 0.8898
13 D13 22.619811 300 978750.5076 0.8898
14 D243 22.626821 440 978729.3585 0.8898
15 R738 22.628723 1052 978635.0817 0.8898
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1l Tay Tay Bac

1 B80a 21.365301 902 978579.0461 0.8900
2 B51 21.367668 1143 978542.0225 0.8900
3 A102 21.367990 476 978644.9214 0.8899
4 D96 21.368120 979 978567.3428 0.8900
5 D98 21.370237 777 978598.6283 0.8900
6 A119 21.375484 961 978570.5699 0.8899
7 A113 21.376465 510 978640.1954 0.8899
8 A127 21.377420 496 978642.4136 0.8900
9 A131 21.379107 534 978636.6549 0.8899
10 D38 21.382636 977 978568.5403 0.8900
11 B35 21.384038 437 978651.9207 0.8899
12 D50 21.387101 1220 978531.3381 0.8899
13 B64 21.387730 1348 978511.6381 0.8900
v bong bong Bac

1 h160 20.758712 126 978662.0498 0.8899
2 1287 20.759199 6 978680.5943 0.8899
3 g75 20.759362 94 978667.0260 0.8899
4 H168 20.761080 99 978666.3572 0.8899
5 H164 20.761275 275 978639.2145 0.8899
6 h162 20.762588 146 978659.1957 0.8899
7 g73 20.767253 92 978667.8065 0.8899
8 Al299 20.767962 9 978680.6555 0.8899
9 h156 20.771183 102 978666.4987 0.8899
10 H175 20.772568 331 978631.2504 0.8899
11 g58 20.772910 90 978668.4535 0.8899
12 g55 20.773379 101 978666.7843 0.8899
13 H171 20.773971 356 978627.4775 0.8899
14 h148 20.775440 83 978669.6849 0.8899
v Bac Trung B

1 M226 18.389615 20 978543.5299 0.8900
2 M161 18.392055 49 978539.1871 0.8900
3 M183 18.393402 77 978534.9395 0.8900
4 P42 18.394633 688 978440.7456 0.8901
5 K85 18.395650 30 978542.3129 0.8900
6 P45 18.396706 21 978514.4432 0.8900
7 M158 18.404152 164 978522.0970 0.8900
8 K48 18.404301 5 978546.6377 0.8900
9 M219 18.406139 15 978545.1941 0.8900
10 K108 18.410330 31 978542.9518 0.8900
11 M157 18.412462 85 978534.7351 0.8900
12 P36 18.414402 402 978485.9324 0.8900
13 P38 18.414923 235 978511.7249 0.8900
14 K75 18.419935 16 978545.7856 0.8900
15 M101 18.423371 69 978537.7937 0.8900
Vi Trung Bo

1 R34 16.530471 26 978446.6438 0.8901
2 B360 16.537678 245 978413.2088 0.8901
3 Z196 16.537798 5 978450.2446 0.8901
4 RZ70 16.543243 7 978450.2040 0.8901
5 Z12 16.548191 1 978451.3734 0.8901
6 B222 16.549849 381 978392.8262 0.8901
7 B224 16.550177 455 978381.4264 0.8901
8 RZ72 16.550261 8 978450.3952 0.8901
9 B340 16.562837 143 978430.1850 0.8901
10 B165 16.565829 384 978393.1507 0.8901
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11 R34A 16.567495 11 978450.7814 0.8901
12 B258 16.575410 255 978408.8964 0.8901
13 R48 16.578401 109 978436.1982 0.8901
14 B203 16.578443 89 978439.2861 0.8901
Vi Nam Trung B
1 Q62 14.290995 37 978341.5107 0.8902
2 P26 14.291739 640 978248.5146 0.8903
3 Q25 14.292493 319 978298.0663 0.8902
4 U145 14.292635 1581 978103.4321 0.8904
5 U154 14.293553 553 978262.0132 0.8902
6 N41 14.293938 5 978346.5752 0.8902
7 N11 14.294699 40 978341.2076 0.8902
8 Q35 14.294807 80 978335.0404 0.8902
9 P72 14.295259 740 978233.2414 0.8903
10 R55 14.295799 499 978270.4402 0.8902
1 R49 14.299043 255 978308.2228 0.8902
12 u29 14.300443 975 978197.2191 0.8902
13 P84 14.302234 183 978319.4690 0.8902
14 N31 14.303024 27 978343.5727 0.8903
15 TL52 14.307383 7 978346.8469 0.8902
Vili Tay Nguyén
1 K12 12.065207 821 978131.5015 0.8904
2 LZ26 12.071686 21 978255.1561 0.8902
3 7223 12.081695 1 978258.6113 0.8902
4 HJ24 12.088442 731 978146.2405 0.8903
5 JAIN34 12.095460 396 978198.1766 0.8903
6 Lz29 12.116106 10 978258.4941 0.8903
7 L33 12.137463 56 978252.1872 0.8902
8 KL158 12.177697 486 978187.3401 0.8903
9 LZ36 J 12.206129 4 978262.7623 0.8902
10 LZ33 12.208294 15 978261.1457 0.8903
11 KL155 12.227142 515 978184.7081 0.8902
12 MZ11 12.233918 26 978260.4042 0.8902
13 KH68 12.244098 891 978127.3435 0.8902
14 LZ36 12.252741 7 978264.0392 0.8903
15 L38 12.276279 44 978259.2111 0.8902
16 KL147 12.313006 586 978176.9705 0.8904
17 KJ74 12.327407 902 978128.7699 0.8902
IX Nam Bo
1 AB2 10.277106 3 978196.4324 0.8903
2 AF11 10.280176 1 978196.8382 0.8903
3 AC 2B 10.282769 4 978196.4574 0.8903
4 E279 10.284069 0 978197.1158 0.8903
5 GH6B 10.964694 79 978207.1605 0.8903
6 BE22 10.968912 14 978217.3318 0.8903
7 G05 10.969934 133 978199.0051 0.8903
8 G64 10.970452 124 978200.4112 0.8903
9 F48 10.971573 21 978216.3413 0.8903
10 G043 10.973897 21 978216.4196 0.8903
11 F89 10.974371 6 978218.7501 0.8903
12 E9 10.979251 5 978219.0688 0.8903
13 HE121 10.983021 30 978215.3384 0.8903
14 E10 10.983922 8 978218.7634 0.8903
37
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chi tiét c6 dd cao khac nhau phan bd trén
toan quoc da xac dinh dwoc hang s6 nay la
0,890 m. Bieu nay rat thuan lgi cho viéc giai
quyét hang loat bai toan khoa hoc - ky thuat
nhw xac dinh mé hinh Quasigeoid quoc gia
kh&i dau VIGAC2014 tir mé hinh EGM2008
va chuyén ddi mdé hinh Bia hinh mat bién
dong lwe trung binh DTU10 MDT trén ving
bién Viét Nam vé hé do cao quoc gia (xem
chi tiét cac tai liéu Ha Minh Hoa (2012); Ha
Minh Hoa (2013); Ha Minh Hoa (2014)).
3. Két luan

Qua viéc nghién ctru co s& ly thuyét,
tham khao cac tai liéu (Ha Minh Hoa (2007),
Ha Minh Hoa (2012), Ha Minh Hoa (2013),
Ha Minh Hoa (2014)) va thyc nghiém tinh
toan dd cao cla cac diém trén Quasigeoid
cuc bd Hon DAu so véi mat Quasigeoid toan
cau tai 133 diém trong lwc chi tiét duoc
phan bd trong 9 viing dac trwng dia hinh
khac nhau & Viét Nam ching ta thdy rang
cac két qua tinh toan mét Ian niva khang
dinh d6 cao cla cac diém trén Quasigeoid
cuc bd Hon DAu so véi mat Quasigeoid toan
cAu trén toan bd lanh thd Viet Nam ludn
chénh nhau 1 dai lwong khéng ddi 13 0,890
m tai bat ky vi tri ndo.Q
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Detailed research of the Hon Dau local Geoid height relative to the global Geoid

on the territory of Vietham

The article refers to the detailed assessment of the Hon Dau Geoid elevation closest to
the mean sea level for many years on Hon Dau tide gauge station relative to the global
Geoid based on detailed gravity points on territory of Vietnam. The calculation results show
that the elevation of the Hon Dau local Geoid is equal to 0.890 m and unchanged on the

whole territory of Vietham.O
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