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PANH GIA KIEM TRA THE TRONG TRUONG W,

CUA MAT GEOID CUC BQ HON DAU TREN CO SO
SU DUNG 89 PIEM PQ CAO HANG I

PGS. TSKH. HA MINH HOA®, ThS. NGUYEN TH| THANH HWONG®"
ThS. LWONG THANH THACH®
“Vién Khoa hoc Do dac va Ban do
@Trwong Pai hoc Tai nguyén va Mbi trirong Ha Noi

Tém tat:

Bai béo khoa hoc nay dé tién hanh tinh toan kiém tra gia tri thé trong truong W, =
62636847.291 m*.s? va gia tri dé cao Hy = 0.890 m cia mdt geoid cuc bé Hon D&u so voi
maét geoid toan cau dwa trén 89 diém dé cao hang | va mé hinh dja hinh dong luwc trung
binh DTU1TOMDT quéc té. Céac két qua kiém tra mét Ian nira xac dinh sw tin cdy cla céc
gia tri néu trén va lam co sé dé st dung céc gia tri nay trong viéc gidi quyét céc bai toén
hién dai cda tréc dia véat ly & nuwéc ta.

1. Dat van dé

Thé trong trwdng = 62636856.00 m2.s? clia mat geoid toan cau sat nhat véi mat bién
trung binh trén cac bién va cac dai dwong thé gidi dwoc xac dinh nhd cac dir liéu
altimetry va dwoc cong bd trong tai liéu (Bursa M., Kenyon S., Kouba J., Radj K., Vatrt V.,
Vojtiskov., Simek J. (2002); Bursa M., Kenyon S., Kouba J., Sima Z., Vatrt V., Vitek V. and
Vojtiskova M. (2007)). Gia tri thé trong trwdng nay cla mét geoid toan cau da duwoc To
chtre Dich vu quay Trai dat qudc té IERS (International Earth Rotation Service) cdng nhan
trong cac Hiép wdc (Conventions) 2004 va 2010 (Dennis D. McCarthy, Gerard Petit.
(2004); Petit G., Luzum B. (2010)) va dwoc str dung dé xay dwng mé hinh trong trwdng Trai
dat EGM2008 (M., Kenyon S., Kouba J., Sima Z., Vatrt V., Vitek V. and Vojtiskova M.
(2007)).

Déi v&i moi diém M bét ky trén bé mét Trai dat, dwa trén quan hé (Ha Minh Hoa (2007)):
Wa Wy 1)

& day H}, - dd cao chuan toan cau cla diém M dwoc xac dinh trong hé triéu 0 va twong
(rng voi mat geoid toan cau, thém vao do Hi =H, —< . con H,, - d6 cao tric dia cla
diém M duoc xac dinh tlr cac két qua xt ly cac div liéu GPS trong ITRF twong (ng voi
ellipsoid WGS84 quéc té va dwoc chuyén vé hé triéu 0, £, - di thworng d6 cao toan cau
cta diém M dwoc xac dinh tr mé hinh EGM2008 va dwoc chuyén vé hé triéu 0; H}, - do
cao chuan cuc bo cla diém M trong hé do cao quéc gia (twong (ng véi mat geoid cuc bd
Hon Dau vai thé trong trwdng W), khi coi cac hiéu H” - H” trén cac diém do cao hang |
quéc gia 1a céac tri do va kiém tra sy cd mat cla cac sai sb thd theo tiéu chudn Smirnov
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N.V. (Smirnov N.V., Belugin D.A. (1969)), trong hang loat cac tai liéu, vi du Ha Minh Hoa,
Nguyén Thj Thanh Hwong va nnk (2012), Ha Minh Hoa (2013), Ha Minh Hoa (2014), da st
dung 35 diém do6 cao hang | phan b6 ddng déu trén Ianh thd Viét Nam dé xac dinh thé trong
trwdng W, clia mat geoid cuc bd Hon DAu sat nhat véi méat bién trung binh nhiéu nam tai
tram nghiém triéu Hon DAu theo phwong phap binh phwong nhé nhat. Két qua nhan dwoc
thé trong trwdng W = 62636847.291 m*.s? £ 0.183 m*.s? cla mat geoid cuc bd Hon DAu.

Wy—W, 8.7089 m>s™
7 Mo (2)

la dé cao,cﬂa mat geoid cuc bd Hpn DAu so v&i mat geoid toan cau, & day gia tri trung binh
cula gia toc lwc trong trwdng chuan 7 (don vi m.s?) dwgc xac dinh theo céng thirc:

DPai lvong

H,=

7u =70 -107(0.1543.H7, +0.036.10.(#],)* ) (3)

con gia tri ¥, (don vi m.s?) dbi vai ellipsoid WGS84 dugc xac dinh theo céng thirc:

¥ = 9.7803253359(1 +0.00530248.sin> B —0.0000058497.sin> 23) <ms %>

Wu diém co ban cla viéc xac dinh dd cao Ho (2) v&i 7y (don vi m*.s?) dwoce xac dinh
theo cong thirc (3) nédm & chd cac gia tri Hy dwoc tinh toan khéng bj anh hwéng cla sy xé
dich cua 'diém M tré’n mat vat ly Trai d&t do cac tac nhan tw nhié’n (chuyén dich dirng cla
vo Trai dat, sat & dat .v.v...) va cac tac nhan nhan sinh (xé dich moc do mé rong cac duong
giao théng, xay dwng cac khu cong nghiép va dé thj .v.v...). S6 chir s6 c6 nghia cuta gia tri
7u (3) dé tinh dai lwong Hg (2) chi 1a 3 chir s sau déu phay. Néu do cao chudn HY, cia
diém M thay ddi di 10 m, thi diéu nay ciing chi anh huwéng dén sé 1& thir 5 sau dau phay
cua gia tri 7y (3).

Trong céc tai liéu (Ha Minh Hoa, Nguyén Thi Thanh Huong va nnk (2012); Ha Minh Hoa
(2013); Ha Minh Hoa (2014)) dwa trén 11 diém trong lwc co s& va 29 diém trong lwc hang
| phd tram ca nwéce da xac dinh dwoc rang d cao Hy = 0.890 m va la dai lwong khoéng doi
trér) toan bo lanh thd Viét Nam. Két qua twong tw cling nhan dwoc trong tai liéu (Nguyén
Tuén Anh (2015)) khi st dung 133 diém trong Iuc chi tiét dwoc phan bo trén 09 ving Tay
Bac, béng Bac, Tay Tay Bac, béng Bong Bac, Bac Trung B6, Trung Bb, Nam Trung B9,
Tay Nguyén va Nam Bo.

Do sy quan trong cla gia tri thé trong trwvong Wy= 62636847.2911 m?.s? £ 0.183 m’.s”
clia mat geoid cuc bé Hon D4u va do cao Hy = 0.890 m = const trong viéc giai quyét cac
bai toan trac dia vat ly, trong bai bao khoa hoc nay sé giai quyét 02 van dé:

- Luan chirng cho d6 cao Hp = 0.890 m gilra mat quasigeoid cuc bo Hon D4u va 13 dai
lwong khong ddi trén toan bd Ianh thd Viet Nam:;

- Danh gia kiém tra gia trj thé trong trwdng W, = 62636847.291 m*.s? + 0.183 m*.s? clia
mat geoid cuc bd Hon DAu khi mé rong sé lwong cac diém do cao hang | qubc gia va st
dung mé hinh dia hinh déng Iwc trung binh DTU10 MDT.
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2. Giai quyét van dé

Chung ta sé& gidi quyét van dé thtr nhat dwa trén hinh 1 & dwéi day. D6i voi diém M bat
ky trén bé mét Trai dat, diém P 1a hinh chiéu cda diém M Ién mét quasigeoid cuc bo Hon
DAu, diém Q 14 hinh chleu cta diém M Ién mét quasigeoid toan ciu theo dwdng vudng goc
véoi mét ellipsoid. Lwu y rang mat qua3|ge0|d cuc bd Hon DAu va mét quasigeoid toan cau
dwoc xac dinh trong trong truéng chuén cuda ellipsoid, tir cac chirng minh trong tai liéu (Ha
Minh Hoa (2014)) ching ta xac dinh dwoc cac thé chuan ctia cac diém P, Q theo cong thirc
sau:

(4)
& day Ty 1a thé nhiéu tai diém M.

Mat vat 1y Trai dat

Khéng gian thude
bi¢n P Mat quasigeoid cuce bé
Mat geoid cuc bg Wy H 0 H M

Q Mit quasigeoid toan cau

/Iil

Tw cbng thire (4) Iwu y (2) chung ta nhan dugc cong thire:

Mit ellipsoid toan cau

_Wy-Wy _Up-Up 87089 m sz_ (5)
Yum "m Y
UQ Up
Do la d6 cao clia mat quasigeoid cuc bd Hon DAu so véi mét quasigeoid toan

cau tuo’ng trng VO’I dlem M, nén t (5) chung ta thdy rang hiéu thé trong trwong
W, —W, =8,7089 m*.s™ dwoc xac dinh tai tram nghiém tridu Hon DAu va dwoc ké thira dé
tinh toan do cao ctia méat quasigeoid cuc bd Hon DAu so v&i mat quasigeoid toan ciu
twong (rng v&i diém M bat ky trén toan bo 1anh thd Viét Nam. Cac két qué nghién ciru cho
thay trén toan b 1anh thé Viet Nam, gia tri nhd nhat 7y, =9-782 ms™2, gia tri I16n nhét
T =9.788 m.s™2 vahiéu 5 . =0.006 ms~> =600 mGal.

Do
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 8.7089 m*.s2  8.7089 m*s*

HO =0.8902 m=0.890 m,
7 min 9.782
2 -2 2 -2
" - 8.708? m-.s " _ 8.7089 m“.s _ 0.8897 m=0.890 m,
0 Vmax 9.788

nén khong kho khdn dé xac nhan réng trén toan bo Ianh thd Viét Nam, dé cao Hg = 0.890
m gitra mat quasigeoid cuc bd an D4u va la dai lwong khbng dbi. Tai dinh Fanxipan véi
dd cao 3143 m va cac toa do trac dia B = 20°17°52”, L = 103°47°11”,

9ia tri 7 phanvipan =9-78172 m.s™2,
2 =2
)= o189 S ,89033 m=0.890 m.
9.78172 m.s~

Bay givr ching ta sé giai quyét van dé thi hai theo hai cach tiép can khac nhau. Boi voi
cach tiép can thw nhét, chung Zta me& ré’ng cac giém q¢ cao hang] tham gia tinh toan thé
trong treong HOon Dau twr 35 diém 1én den 89 diém. Dg“)i V(,')’i cach tiép can th hai, chung ta
sé str dung md hinh dia hinh déng lwc trung binh quoc t¢ DTU10MDT.

Dbi v&i cach tiép can thir nhét, ching ta phai chuyén cac gia tri dd cao chuan quéc gia
cla cac diém d6 cao hang | tir hé triéu trung binh vé hé triéu 0, chuyén cac gia tri dd cao
tréc dia (dwoc xac dinh tir két quéa x&r ly cac div liéu do GPS trén cac diém dd cao hang |
trong ITRF twong &ng véi ellipsoid WGS84 qubc té) va céac gia tri di thuwéng dd cao toan
cau (dwoc xac dinh tr mé hinh trong truwéng Trai d&t EGM2008) tir hé khéng phu thudc
triéu vé hé triéu 0. Trén mbi diém dd cao hang | thir i (i=1,2,...,n), chiing ta xac dinh hiéu
H] -H]. & day H] =H; =& - d6 cao chuén toan cau clia diém do cao hang | thev i. Trén
89 diém do cao hang | quéc gia da xac dinh dwoc céc gia tri do cao trac dia H va cac gia
tri di thworng do cao toan cau 4 va da tao dwoc day cac dai lwong H! -H! (xem cotg
trong bang 1).

Trén didm d6 cao hang | ther i (i = 1,2,....n), khi coi ¥; = 7ilH! ~H? ) 13 tri do, tir céng
thiec (1) ching ta lap dwoc phuwong trinh sb cai chinh cla tri do y; & dang sau
v; =Wy +(W,—y;) Vv&ian s6 can tim la thé trong trueong W, cia mat geoid cuc b Hon
Dau sat nhét véi mat bién trung binh tai tram nghiém triéu Hon Déu, & day W, =
62636856.00 m?.s? - thé trong trwéng clia mat geoid toan cau. Dbi vai n tri do doc 1ap y;
(i=1,2,...,n) trén n diém dd cao hang |, gidi hé phwong trinh sé cai chinh néu trén duwdi
diéu kién ;v} =min, chung ta nhan dwoc phuong trinh chuan _p; +ﬁ]_%,2yf —o hay
Wy =W, —y =62636856.00m*s™- 7, (6)
.Zy; - gid tri trung binh cla céc tri do y; (i = 1,2,...,n) trén n diém d6 cao hang
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Tuy nhién, v&i muc dich danh gia thé trong trudng W, cia mat geoid cuc bd Hon D4u
theo cong thirc (6), chung ta phai dm bao rang trong cac tri do y; (i = 1,2,...,n) khéng chira
cac sai s6 tho. Ching ta sé tién hanh kiém tra sy c6 mét clia cac sai sé thd trong cac tri
do y; theo tiéu chuadn Smirnov. Gia thiét rdng trong mdt nhém gdém m céc tri do y; (i =
1,2,...,m), ching ta phai sp xép céc tri do theo thi tw tang dan theo gia tri tuyét dbi cla
chung, tinh gia tri trung binh ¥, =$.§:y,- va céclg”cf) 2Iéch 0;=Y;i—Yn (i=12,..m). Tiép

. . X [ Jj K. ;o . P .y . A e
theo chung ta xac dinh sai s6 trung phwong S=1\/*§ _ DOi vai tri do y4 co gia tri tuyét doi

4 Lt

nhé nhat ndm & vi tri dau tién chang ta xac dinh gia tri 7 = g con ddi vai tri do y,, co

gia tri tuyét dbi I&n nhat nam & vi tri cudi cung trong nhém ching ta xac dinh gia tri

Fmax =

S .
?} V&i mire gia tri 5%, dwa vao Bang cac gia tri cla tiéu chuan Smirmov (xem Phu luc
3 trong tai liéu Ha Minh Hoa (2014)) chuing ta xac dinh gia tri #. Néu7 >, va F > fyay . thi cac tri

do y; (i = 1,2,...,m) trong nhdém céc tri do dang nghién ctru khong chira cac sai so tho.

_ Do trong Bang cac gia tri cta tiéu chuén Smirnov chi cho gia tri # v&i sb lwong m téi da
bang 40, nén tw 89 cac tri do y; trong bang 2 chung ta phai chia thanh 03 nhém céc tri do,
cac nhom tri do thu”nhét va ’Ehtr hai déu c6 40 céc trj do, riér]g nhom cac tri do th& ba chi
c6 09 tri do. Cac két qua kiém tra s c6 mat clia cac sai so thd trong 03 day nhd duoc
trinh bay trong cac bang 3, 4, 5.

Bang 1
D1 thwong do| Do cao chuan
D6 ca0 A . |cao trong luc| toan cu Y - Gia tri trung
str| ., [cenausl DO TRl 5w | soveimat | R L e
i Tén diem tronggr:aé f:éu hé triéu 0 EGM2008  |geoid toan cAu H{ -Hj truong
0 (m) (m) trong hé triéu|trong hé triéu 0 (m) ghﬁl—z)
0 (m) (m)
a b c d e f g h
1 I(BH-LS)97 280,727 255.349 -26.361 281.710 0.983 9.787117
2 I(BH-TH)122A 239,838 212.958 -27.776 240.734 0.870 9.786434
3 I(BH-TH)119 377,631 350.744 -27.803 378.547 0.916 9.786821
4 I(BH-HN)33 13,102 -15.210 -29.211 14.001 0.899 9.787156
5 I(BH-HN)39 11,385 -16.613 -28.902 12.289 0.904 9.787148
6 I(BH-HN)42 7,558 -20.214 -28.648 8.434 0.876 9.787120
7 I((HN-HP)7 3,046 -23.594 -27.589 3.995 0.949 9.786935
8 I(HN-VL)10A 4,764 -21.544 -27.105 5.561 0.797 9.786707
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9 I(HN-VL)4-1 3,956 -22.999 -27.868 4.869 0.913 9.786885
10 I(HN-VL)6-1 3,066 -23.625 -27.575 3.950 0.884 9.786815
1 I(DN-BT)16 54.671 45,971 -9.493 55.464 0.793 9.784017
12 I(DN-BT)28 559,764 552.371 -8.192 560.563 0.799 9.783076
13 I(VL-HT)150 2,663 6.344 2.886 3.458 0.795 9.782820
14 I(VL-HT)152-1 10,235 14.461 3.382 11.079 0.844 9.782778
15 I(HN-VL)34-1 3,818 -20.399 -25.035 4.636 0.818 9.786054
16 I((HP-MC)48A 6,821 -15.323 -22.966 7.643 0.822 9.787301
17 I(BH-TH)3-1 73,286 42.526 -31.606 0.846 0.845 9.787678
18 I(VL-HT)181 20,380 25.947 4.761 21.186 0.806 0.782444
19 I(LS-TY)4 298.250 274.012 -25.068 299.080 0.830 9.786933
20 I(VL-HT)309A 0.701 -6.786 -8.296 1.510 0.809 9.781873
21 I(VL-HT)317 0.880 -7.996 -9.690 1.694 0.814 9.781944
22 I(VL-HT)187 11.226 16.532 4.488 12.054 0.828 9.782377
23 I(VL-HT)170-1 6.658 11.501 4.024 7.487 0.829 9.782598
24 I(HP-MC)41 5.729 -16.709 -23.286 15.577 0.848 9.787258
25 I(VL-HT)130 7.991 10.001 1.178 8.823 0.832 9.783027
26 I(HN-VL)56 11.200 -11.852 -23.970 12.118 0.918 9.785546
27 I(BH-TH)11 372.392 341.376 -31.847 373.223 0.931 9.787309
28 I(HN-VL)40-1 2.768 -21.309 -25.001 3.692 0.924 9.785891
29 I(BH-LS)77 207.379 180.239 -28.073 208.312 0.933 9.787665
30 I((BH-TH)5 76.874 45917 -31.809 77.726 0.852 9.787723
31 I(HN-VL)38-1 3.647 -20.504 -24.999 4.495 0.848 9.785949
32 I(VL-HT)197 16.897 21.844 4112 17.732 0.835 9.782266
33 I(BT-APD)63 9.819 6.590 -4.064 10.654 0.835 9.782192
34 I(VL-HT)127-3 2.796 4.147 0.510 3.637 0.841 9.783113
35 | I(BT-APD)59-1 18.073 14.316 -4.595 18.911 0.838 9.782230
36 I(VL-HT)278-1 1.688 -2.619 -5.151 2.532 0.844 9.782015
37 I(VL-HT)108 23.780 22.232 -2.400 24.632 0.852 9.783400
38 I(DN-BT)77 647.161 644.437 -3.579 648.016 0.855 9.782261
39 I((BT-NH)17-1 421.022 423.816 1.942 421.874 0.852 9.782845
40 I(VL-HT)83 5.707 0.511 -6.054 6.665 0.958 9.783842
41 I(BH-HN)17 32.017 2.783 -30.107 32.890 0.873 9.787365
42 I(HN-VL)45-1 3.230 -20.284 -24.434 4.150 0.920 9.785774
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43 I((BH-TH)65 343.222 311.806 -32.298 344.104 0.882 9.786915
44 I(VL-HT)178 2.810 8.146 4.468 3.678 0.868 9.782512
45 I(VL-HT)103 7.363 5.245 -2.993 8.238 0.875 9.783515
46 I(HN-VL)64 2.377 -19.430 -22.691 3.261 0.884 9.785400
47 I(VL-HT)141-3 150.480 154.017 2.661 151.356 0.876 9.782666
48 I(VL-HT)329A 0.818 -10.143 -11.837 1.694 0.876 9.782011
49 I(HN-VL)72 8.265 -12.452 -21.608 9.156 0.891 9.785291
50 I(VL-HT)158 3.291 7.578 3.397 4.181 0.890 9.782711
51 I(VL-HT)121 8.074 8.536 -0.487 9.023 0.949 9.783248
52 I(DN-BT)74 813.595 810.662 -3.845 814.507 0.912 9.782069
53 I(BH-LS)88-1 185.119 158.731 -27.302 186.033 0.914 9.787457
54 I(VL-HT)98 1.001 -1.714 -3.614 1.900 0.899 9.783604
55 I(BH-LS)85-1 174.898 148.363 -27.453 175.816 0.918 9.787516
56 I(BH-LS)93 173.592 147.532 -26.976 174.508 0.916 9.787391
57 I(BH-LS)71 359.091 331.541 -28.471 360.012 0.921 9.787467
58 I(BT-APD)56 45.625 41.774 -4.752 46.526 0.901 9.782237
59 I(VL-HT)87 3.626 -0.735 -5.279 4.544 0.918 9.783768
60 I(VL-HT)247A 9.231 7.063 -3.080 10.143 0.912 9.782179
61 I(LS-TY)1 269.367 244.166 -26.133 270.299 0.932 9.787095
62 I(VL-HT)325-1 0.567 -9.446 -10.978 1.532 0.965 9.781980
63 I((DN-BT)83 385.901 383.600 -3.220 386.820 0.919 9.782587
64 I(VL-HT)78 2.816 -2.972 -6.710 3.738 0.922 9.783928
65 I(LS-HN)7 121.183 95.916 26.212 122.128 0.945 9.787233
66 I(VL-HT)71 2.822 -4.445 -8.208 3.763 0.941 9.784046
67 I((BH-TH)59 374.104 342.469 -32.599 375.068 0.964 9.786966
68 I(VL-HT)173-2 1.987 7.246 4.313 2.821 0.834 9.782561
69 I(BH-TH)70A 563.648 532.639 -31.974 564.613 0.965 9.786477
70 I(HN-VL)50 5.343 -18.055 -24.358 6.303 0.960 9.785640
71 I(VL-HT)123 232.772 233.249 -0.477 233.726 0.954 9.782868
72 I(LS-HN)12 42.371 16.737 -26.603 43.340 0.969 9.787282
73 I(HP-MC)4-1 1.562 -23.100 -25.637 2.537 0.975 9.786993
74 I(BH-LS)80 485.374 458.547 -27.804 486.351 0.977 9.787167
75 I(DN-BT)86 374.348 372.264 -3.043 375.307 0.959 9.782563
76 I(VL-HT)320A 1.552 -7.949 -10.458 2.509 0.957 9.781970
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77 | 1(BT-APD)49-1 67.728 63.773 -4.937 68.710 0.982 9.782261
78 I(HP-NB)14A 0.868 -24.765 -26.401 1.636 0.768 9.786668
79 I(LS-HN)36 7.039 -20.128 -28.099 7.971 0.932 9.787032
80 I(LS-HN)22 12.674 -14.025 -27.472 13.447 0.773 9.787193
81 I(LS-HN)29 3.556 -23.422 -27.823 4.401 0.845 9.787135
82 I(BH-HN)16A 32.460 3.731 -29.692 33.423 0.963 9.787364
83 I(HN-VL)28-1 2.291 -21.895 -25.085 3.190 0.899 90.786258
84 I(BMT-APD)30 264.014 262.150 -2.913 265.063 1.049 9.782091
85 I(BH-HN)48 7.974 -19.340 -28.327 8.987 1.013 9.786944
86 I(HN-HP)2A 6.828 -20.322 -28.153 7.831 1.003 9.787012
87 I(HN-HP)5 3.938 -22.897 -27.872 4.975 1.037 9.786971
88 I(VL-HT)73 1.460 -4.824 -7.346 2.522 1.062 9.784012
89 I(VL-HT)95 4.303 23.422 -3.778 5.347 1.044 9.783663
Bang 2
ST Tén diém T doy; 2, ST 1en diém Tridoy; A,
i (m2.s?) (m?.s?) i (m?.s?) (m.s?)
1 I(BH-LS)97 9.6207 0.9170 46 I(HN-VL)64 8.6503 -0.0534
2 I(BH-TH)122A 8.5142 -0.1895 47 I(VL-HT)141-3 8.5696 -0.1341
3 I(BH-TH)119 8.9647 0.2610 48 I(VL-HT)329A 8.5690 -0.1347
4 I(BH-HN)33 8.7987 0.0950 49 I(HN-VL)72 8.7187 0.0150
5 I(BH-HN)39 8.8476 0.1439 50 I(VL-HT)158 8.7066 0.0029
6 I(BH-HN)42 8.5735 0.0498 51 I(VL-HT)121 9.2843 0.5806
7 I((HN-HP)7 9.2878 0.5841 52 I(DN-BT)74 8.9212 0.2175
8 I(HN-VL)10A 7.8000 -0.9037 53 I(BH-LS)88-1 8.9457 0.2420
9 I(HN-VL)4-1 8.9354 0.2317 54 I(VL-HT)98 8.7955 0.0918
10 I(HN-VL)6-1 8.6515 -0.0522 55 I(BH-LS)85-1 8.9849 0.2812
1" I(DN-BT)16 7.7587 -0.9450 56 [(BH-LS)93 8.9653 0.2616
12 I(DN-BT)28 7.8167 -0.8870 57 [(BH-LS)71 9.0143 0.3106
13 I(VL-HT)150 7.7773 -0.9264 58 I(BT-APD)56 8.8138 0.1101
14 I(VL-HT)152-1 8.2567 -0.4470 59 I(VL-HT)87 8.9815 0.2778
15 I(HN-VL)34-1 8.0050 -0.6987 60 I(VL-HT)247A 8.9213 0.2176
16 I((HP-MC)48A 8.0452 -0.6585 61 I(LS-TY)1 9.1216 0.4179
17 I(BH-TH)3-1 8.2706 -0.4331 62 I(VL-HT)325-1 9.4396 0.7359
8 TAP CHi KHOA HOC PO PAC VA BAN DO SO 26-12/2015
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18 I(VL-HT)181 7.8846 -0.8191 63 I(DN-BT)83 8.9902 0.2865
19 I(LS-TY)4 8.1232 -0.5805 64 I(VL-HT)78 9.0208 0.3171
20 I(VL-HT)309A 7.9135 -0.7902 65 I(LS-HN)7 9.2489 0.5452
21 I(VL-HT)317 7.9625 -0.7412 66 I(VL-HT)71 9.2068 0.5031
22 I(VL-HT)187 8.0998 -0.6039 67 I(BH-TH)59 8.8230 0.1193
23 I(VL-HT)170-1 8.1098 -0.5939 68 I(VL-HT)173-2 8.1587 -0.5450
24 I((HP-MC)41 8.2996 -0.4041 69 I(BH-TH)70A 9.4440 0.7403
25 I(VL-HT)130 8.1395 -0.5642 70 I(HN-VL)50 9.3942 0.6905
26 I(HN-VL)56 8.9831 0.2794 71 I(VL-HT)123 9.3329 0.6292
27 I(BH-TH)11 9.1120 0.4083 72 I(LS-HN)12 9.4839 0.7802
28 I(HN-VL)40-1 9.0422 0.3385 73 I((HP-MC)4-1 9.5423 0.8386
29 I(BH-LS)77 9.1319 0.4282 74 I(BH-LS)80 9.5621 0.8584
30 I(BH-TH)S 8.3391 -0.3646 75 I(DN-BT)86 9.3815 0.6778
31 I(HN-VL)38-1 8.2985 -0.4052 76 I(VL-HT)320A 9.3613 0.6476
32 I((VL-HT)197 8.1682 -0.5355 77 I(BT-APD)49-1 9.6062 0.9025
33 I(BT-APD)63 8.2268 -0.4769 78 I((HP-NB)14A 7.5162 -1.1875
34 I(VL-HT)127-3 8.2276 -0.4761 79 I(LS-HN)36 9.1215 0.4178
35 I(BT-APD)59-1 8.1975 -0.5062 80 I(LS-HN)22 7.5655 -1.1382
36 I(VL-HT)278-1 8.2560 -0.4477 81 I(LS-HN)29 8.2701 -0.4336
37 I(VL-HT)108 8.3355 -0.3682 82 I((BH-HN)16A 9.4252 0.7215
38 I(DN-BT)77 8.3638 -0.3399 83 I(HN-VL)28-1 8.7978 0.0941
39 I(BT-NH)17-1 8.3350 -0.3687 84 I(BMT-APD)30 10.2614 1.5577
40 I(VL-HT)83 9.3729 0.6692 85 I(BH-HN)48 9.9142 1.2105
41 I((BH-HN)17 8.5444 -0.1593 86 I(HN-HP)2A 9.8164 1.1127
42 I(HN-VL)45-1 9.0029 0.2992 87 I((HN-HP)5 10.1491 1.4454
43 I(BH-TH)65 8.6321 -0.0716 88 I(VL-HT)73 10.3906 1.6869
44 | (VL-HT)178 8.4912 02125 | 89 I(VL-HT)95 10.2141 1.5704
45 I(VL-HT)103 8.5606 -0.1431
Téng f ¥, =7714625T Giatritungbinh 7 =8.7037 m’s2 Y A} =36.221050 m’s >
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Bang 3
SiTT Tén diém Tridoy; 5,=y,~-y
1 |(DN-BT)16 7.7587 -1.3011
2 I(VL-HT)150 7.7737 1.2861
3 I(HN-VL)10A 7.8000 1.2508
4 (DN-BT)28 7.8167 1.2431
5 I(VL-HT)181 7.8846 11752
6 I(VL-HT)309A 7.9135 1.1463
7 I(VL-HT)317 7.9625 1.0073
8 I(HN-VL)34-1 8.0050 1.0548
9 (HP-MC)48A 8.0452 1.0146
10 I(VL-HT)187 8.0998 -0.9600
11 |(VL-HT)170-1 8.1098 10.9500
12 I(LS-TY)4 8.1232 -0.9366
13 I(VL-HT)130 8.1395 -0.9203
14 I(VL-HT)152-1 8.2567 -0.8031
15 |(BH-TH)3-1 8.2706 107892
16 I(HP-MC)41 8.2996 107602
17 I(BH-TH)5 8.3391 -0.7207
18 (BH-TH)122A 8.5142 -0.5456
19 I(BH-HN)42 8.5735 104863
20 I(HN-VL)6-1 8.6515 10.4083
21 I(BH-HN)33 8.7987 -0.2611
22 I(BH-HN)39 8.8476 02122
23 I(HN-VL)4-1 8.9354 01244
24 (BH-TH)119 8.9647 -0.0951
25 (HN-VL)56 8.9831 0.0767
26 I(HN-VL)40-1 9.0422 -0.0176
27 (BH-TH)11 9.1120 0.0522
28 (BH-LS)77 9.1319 0.0721
29 I(HN-HP)7 9.2878 0.2280
30 I(LS-HN)12 9.4839 0.4241

10
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31 |(HP-MC)4-1 9.5423 0.4825
32 I(BH-LS)80 9.5621 0.5023
33 |(BT-APD)49-1 9.6062 0.5464
34 (BH-LS)97 9.6207 0.5609
35 I(HN-HP)2A 9.8164 0.7566
36 I(BH-HN)48 9.9142 0.8544
37 I(HN-HP)5 10.1491 1.0893
38 I(VL-HT)95 10.2141 11543
39 I(BMT-APD)30 10.2614 1.2016
40 |(VL-HT)73 10.3906 1.3308
Téng 362.3924 > 5% = 27.6530092
Gia tri trung binh 9.0598
¥

Sai sé trung phuong:

S = 1—27'62‘:’)0092 =0.8315 m*.s2.

(Vmin = 7.7587 m2.82 ; rin = 1.565 ; (Y)max = 10.3906 m2.s2 ; 1o = 1.600

V&i q = 5%, n = 40: 7 =3.075. Do ca hai gia trj rpp, VA rmax 96U nhd hon &, nén trong
day cac tri do y; trong bang 3 khéng c6 gié tri chira sai s tho.

Bang 4
STT Tén diém Trido y; o;=y,—y
1 I(HP-NB)14A 7.5162 -1.2745
2 I(LS-HN)22 7.5655 -1.2252
3 I(VL-HT)173-2 8.1587 -0.6320
4 I(VL-HT)197 8.1682 -0.6225
5 |(BT-APD)59-1 8.1975 -0.5932
6 I(BT-APD)63 8.2268 -0.5639
7 I(VL-HT)127-3 8.2276 -0.5631
8 I(VL-HT)278-1 8.2560 -0.5347
9 I(LS-HN)29 8.2701 -0.5206
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10 I(HN-VL)38-1 8.2985 -0.4922
1" [((BT-NH)17-1 8.3350 -0.4557
12 I(VL-HT)108 8.3355 -0.4552
13 I(DN-BT)77 8.3638 -0.4269
14 I(VL-HT)178 8.4912 -0.2995
15 I(BH-HN)17 8.5444 -0.2463
16 I(VL-HT)103 8.5606 -0.2301
17 I(VL-HT)329A 8.5690 -0.2217
18 I(VL-HT)141-3 8.5696 -0.2211
19 I(BH-TH)59 8.8230 0.0323
20 I(BH-LS)88-1 8.9457 0.1550
21 I(BH-LS)93 8.9653 0.1746
22 I(VL-HT)87 8.9815 0.1908
23 I(BH-LS)85-1 8.9849 0.1942
24 I(DN-BT)83 8.9902 0.1995
25 I(HN-VL)45-1 9.0029 0.2122
26 I(BH-LS)71 9.0143 0.2236
27 I(VL-HT)78 9.0208 0.2301
28 I(LS-HN)36 9.1215 0.3308
29 I(LS-TY)1 9.1216 0.3309
30 I(VL-HT)71 9.2068 0.4161
31 I(LS-HN)7 9.2489 0.4582
32 I(VL-HT)121 9.2843 0.4936
33 I(VL-HT)123 9.3329 0.5422
34 I(VL-HT)320A 9.3613 0.5706
35 I(VL-HT)83 9.3729 0.5822
36 I(DN-BT)86 9.3815 0.5908
37 I(HN-VL)50 9.3942 0.6035
38 I(BH-HN)16A 9.4252 0.6345
39 I(VL-HT)325-1 9.4396 0.6489
40 I((BH-TH)70A 9.4440 0.6533
Téng 351.6265 ) 2 — 10.682331
Gia tri trung binh 8.7907

12
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g (MO82331 _ g 2B
\" 40

Vimin = 7-5162 M2.52; 1,00 = 2.465 ; (Y)nay = 9.4440 M2.57 ; gy = 1.264

V&i q = 5%, n = 40: ¥ =3.075. Do ca hai gia trj rpi, Va rmax d€u nhé hon #

déay céc tri do y; trong bang 4 khdng c6 gia tri chira sai sb tho.

Bang 5
STT Tén diém Trido y; O=y,—y
1 I(BH-TH)65 8.6321 -0.2521
2 I(HN-VL)64 8.6503 -0.2339
3 I(VL-HT)158 8.7066 -0.1776
4 I(HN-VL)72 8.7187 -0.1655
5 I(VL-HT)98 8.7955 -0.0887
6 I(HN-VL)28-1 8.7978 -0.0864
7 I((BT-APD)56 8.8138 -0.0704
8 I(DN-BT)74 8.9212 0.0370
9 I(VL-HT)247A 8.9213 0.0371
Téng 79.9573 252 — 0.200230
Gia tri trung binh # 8.8842

- \/0.20230137578

Vimin = 86321 M2.s2; 1,00 = 1.692 ; (Y)may = 8.9213 M2.57 ; 1z = 0.249

9

= 0.149 m*.s72.

, hén trong

V&i q = 5%, n = 9: F=2.349. Do ca hai gia tri r, Va rmax déu nhd hon &, nén trong
déay céc tri do y; trong bang 5 khdng c6 gia tri chra sai sb tho.

Nhuw vay trong day bao gdbm 89 céac tri do y; @ bang 2 khéng chiva céac tri do thd. Tw cac
két qua tinh toan gia tri trung binh # tlr 89 céc tri do trong bang 2, chung ta nhan duoc
7 =8.7037 m?s~2. Tl cong thirc (6) chung ta nhan duoc gia tri theé trong trwong W, =
62636847.296 m*s? clia mat geoid cuc bd Hon DAu. So véi gia tri thé,trong trwdng chinh
thire W, = 62636847.291 m>.s?, khi nhan gia tri trung binh cla gia toc lwc trong trwdng
chudn trén 1anh thd Viét Nam 7 =9.785 m.s, dd chénh 0.005 m?.s? clia cc gié tri thé trong
trwdng W, chi twong (rng v&i sw xé dich cla cac mat dang thé cuc bd tai tram nghiém trieu
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o L 0.005 m? s . . .

Hon Dau & mirc nhé bd qua 5 7gs = ~ % ™™ Diéu nay mét Ian niva xac dinh sy dang
dan cla gia tri thé trong trwdng chinh thirc W, = 62636847.291 m2.s?,

_W-,

Hy=

Bay gi¢ ching ta kiém tra d6 cao clia mat geoid cuc bé Hon DAu so véi mat

¥m
geoid toan cau dwa trén md hinh dia hinh ddng lwc trung binh DTU10MDT tai tram
nghiém triéu Hon DAu. M6 hinh DTU10MDT do Trung tdm Vi tru quéc gia Dan Mach
(DNSC) thudc Truwerng Dai hoc Téng hop ky thuat BDan Mach (DTU) thanh 1ap trén toan bo
cac bién va cac dai dwong thé gi¢i dwa trén cac div liéu altimetry tr cac dw an vé tinh
TOPEX/POSEIDON, JASON-1, GEOSAT, GFO, ERS-1, ERS-2, ICESAT, ENVISAT trong
giai doan tir 1993 - 2004. Gia tri MDT dwoc xac dinh tai mot vi tri trén cac bién va cac dai
dwong thé gidi (trong hé khéng phu thudc triéu) tr méd hinh DTU10MDT chinh la dé cao
clia mat bién trung binh tai vi tri dé so v&i mat geoid toan cau W = 62636856.00 m?.s2. Tai
tram nghiém triéu Hon DAu v&i cac toa do trac dia trong hé WGS84 B = 20°40°06”.626,
L = 106°48'52”.208, ching ta xac dinh gia tri MDT t md hinh DTU10MDT va chuyén gia
tri nay tr hé khoéng phu thudc triéu vé hé tridu 0. Cac két qua tinh toan dwoc trinh bay &
bang 6 & dudi day.

Bang 6

Do cao clia mat bién trung | Sé hiéu chinh chuyén twhé | Gia tri MDT: tuong
Tén tram binh toan cé3u so v&i mat | khdng phu ‘thuC)c trieu vé hé | rng voi geoiq toan cau
geoid toan cau MDT, (M) trieu 0 (m) trong hé trieu 0 (m)

Hon Déu 0.874 0.021 0.895

Gié trj d6 cao H, = 0.895 m dwore tinh tir mé hinh DTU10MDT chi chénh véi gid tri chinh
thire Hy = 0.890 m ¢6 5 mm nhd bd qua. Viéc tinh toan tir mé hinh DTU10MDT cho gia tri
H, mot cach khach quan, khéng phu thudc vao trang thai cua cac diém dd cao hang | quéc
gia cling nhuw céac két qua do GPS trén cac diém nay.

3. Két luan

Cac két qua tinh toan kiém tra gia tri thé trong trwdng W, = 62636847.291 m2.s? va gia
tri @6 cao H, = 0.890 m cua mat geoid cuc bd Hon DAu so v&i mat geoid toan cau dya trén
89 diém do cao hang | va mé hinh DTU10MDT mét 1an nira khang dinh sy ding dan cda
cac gia tri néu trén. Trong bai bao khoa hoc nay ciing da luan gidi sw khdng dbi cla gia tri
Hy, = 0.890 m trén toan bd 1anh thd Viét Nam. Céc gia tri néu trén 1a cac gia tri co s& dé
gidi quyét nhiéu bai toan khoa hoc - kj thuat hién dai cta trac dia vat ly & nwéc ta.

Céc tac gid cam on Chuong trinh KH&CN trong diém cap Nha nwoc KC-09/11-15
“Nghién ctru Khoa hoc va Céng nghé phuc vu quan ly bién, hai dao va phat trién kinh te
bién” da hé tre' ndi dung bai bao nay.Q
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Summary

Assoc. Prof. Dr. Sc. Ha Minh Hoa, MSc. Nguyen Thi Thanh Huong

Vietnam Institute of Geodesy and Cartography

MSc. Luong Thanh Thach, Hanoi University of Natural Resources and Environment

Checking estimation of the geopotential W, of the local geoid Hon Dau based on
89 first order benchmarks

This scientific article accomplished checking calculation of the geopotential W, =
62636847.291 m*.s? and height H, = 0.890 m of the hon Dau local geoid corresponding
with the global geoid in relation based on 89 first order benchmarks and international model
of DTU10MDT. Checking results more show the confidence of abovementioned values and
makes base on their using for solving modern tasks of physical geodesy in our country.O
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