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PANH GIA PQ CHINH XAC CUA MO HINH QUASIGEOID
QUOC GIA KHOI PAU VIGAC2014 DUA TREN CO SO
DU LIEU CUA 75 PIEM PQ CAO HANG II

LUONG THANH THACH
Trweong Dai hoc Tai nguyén va Moi trieong Ha Noi

Tém tat:

Bai béo khoa hoc nay tién hanh dénh gia kiém tra gia tri thé trong truong W,
=62636847.291 m>.s? va gia tri dé cao H, = 0.890 m cta mat quasigeoid cuc b6 Hon Déu,

ma bén chéat la danh gié dé chinh xéc ctia mé hinh quasigeoid quéc gia khéi dau
VIGAC2014 dwa trén co s& di¥ liéu cta 75 diém dé cao hang Il nha nwéc. Céc két qua kiém
tra tiép tuc khdng dinh suw tin cdy clia céc gia tri néu trén lam co sé khoa hoc dé gidi quyét
c4c bai toan trac dia vat ly hién dai & nwérc ta.

1. Pt van dé

Nam 1975, 1an dau tién trén thé gidi nha tréc dia nguoi Séc Bursa Milan da xac dinh
duoc thé trong trwdng clia mét geoid toan cau tvr sé liéu do cao vé tinh (altlmetry) Tw dé
dén nay, dua trén gia tri thé trong trworng clia mat geoid toan cau céc td chirc québc té, cac
nwéc hodc nhém nuéc da nghién clru xac dinh va céng bd cac gia tri thé trong trwdng clia
mat geoid/quasigeoid cuc bd dwa trén cac sb liéu do cao vé tinh, sb liéu trong lwc, sb liéu
GNSS/Thay chuan... két hop véi md hinh trong trwdng Trai DAt toan cau EGM2008 hodc
cac md hinh trong trudng Trai DAt toan cau véi gia tri thé trong trworng xac dinh.

Gia tri thé trong trwong W, = 62636856.0 m*.s cla mét geoid toan cau trén cac bién
va cac dai dwong thé gi¢i dwoc xac dinh nho cac div liéu altimetry va dwoc cong bb trong
tai liéu (Bursa M., Kenyon S., Kouba J., Radj K., Vatrt V., Vojtiskov., Simek J. (2002)). Gia
tri thé trong trwérng nay da dwoc T chirc dich vu quay Trai D4t quéc té IERS (International
Earth Rotation Service) céng nhan trong cac Hiép wéc (Conventions) nam 2004 va 2010
(Dennis D. McCarthy and Gerard Petit (2004), Petit G., Luzum B.(2010). IERS Conventions
(2010)) va duoc dung dé xay dwng mé hinh trong trwéng Trai Déat toan cau EGM2008.

Theo cong bb trong tai liéu (Nadim DAYOUB (Syria), Philip MOORE, Stuart J.
EDWARDS and Nigel T. PENNA (The United Kingdom) (2011)), cac nuéc ving Baltic da
st dung cac sb liéu TGO - do mwc nwéc & cac tram nghiém triéu, GPS (Global Positioning
System), Thay chudn két hop véi viéc st dung cac hé sb diéu hoa ciu clia md hinh trong
trwong Trai DAt toan cdu EGM96 da xac dinh dwoc gia tri thé trong trwong W, =
62636855.75 £ 0.21 m*.s2

Theo tai lieu (Tenzer R.,Vatrt V., Amos M (2009)), mé hinh trong trwéng toan cau
EGM2008 va cac div liéu GPS/Thay chudn dwoc st dung dé xac dinh sy khac biét gitra
md hinh quasigeoid khu virc NZGeoid05 (New Zealand Geoid of 2005) va mé hinh quasi-
geoid toan cidu EGM2008 cho gia tri dd chénh 14 0.56 m. Cac phan tich twong tw dwoc thuc
hién cho md hinh NZGeoid2009 (New Zealand Geoid of 2009) — la md hinh quasigeoid
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quéc gia chinh thirc cQa New Zealand, két qua d6 chénh gitra NZGeoid2009 so v&i md
hinh quasigeoid toan cau EGM2008 1a 0.51 m.

Theo phan tich trong tai liéu (Ha Minh Hoa (2012b)), trén thé gioi hién c6 2 phwong
phap dé xac dinh gia tri thé trong trwdng W, cua mat geoid cuc bd sat nhat véi mat bién
trung binh cuc bé:

Phuwong phap th&r nhat 14 st dung cac mé hinh MDT (Mean Dynamic Topography) va
két qué do GPS tai tram nghiém triéu O (tram nghiém triéu ma mé&t nwéc bién trung binh
tai d6 dwoc chon 1a mat kh&i tinh cho hé dé cao qubc gia). Theo phwong phap nay, gia tri
thé trong trudng thuc W, dwoc xac dinh theo cong thirc:

W, =W, —7,(MDT + TGO)

& day W, - thé trong trwdng thue clia geoid toan cau dwoc st dung trong mé hinh MDT,
#y - gia téc lwc trong trwdng chuan cta mat ellipsoid, TGO - do léch ctia mét bién trung
binh cuc bd so v&i mét bién trung binh toan cau tai tram nghiém triéu 0 do sy t6n tai cia
sai s6 hé théng trong mé hinh MDT toan cau. Phwong phap nay dwoc cac nwéc Bac MY,
Canada, Australia va mét s6 nwéc & chau Au st dung.

Phuwong phap thr hai la st dung cac mé hinh mat bién trung binh MSS dwoc xac dinh
tr cac dw an vé tinh dé xac dinh cac ban kinh - vecto ctia cac diém chay trén mat bién
trung binh va s dung cac mé hinh trong trwong toan cadu EGM dé xac dinh thé trong
trwong thuwe W, theo cong thire sau:

L) ATy 2

w(p,0,)=M. 1+Z(&] [E(Cm.cos(kl,)+3ﬂ .sin(k,t))ﬁ“(a)] +& psin0

P n=2\ P k=0 2

& day #=90"-B . Phwong phap nay dwoc cac nwéc Nam My, Vwong qudc Anh, Phap
va Blrc str dung.

Tuy nhién, & Viét Nam, cac mbc dd cao qudc gia da dwoc xay dwng qua nhiéu thap ky
dan dén nhiéu méc da bi chuyén dich do cac tac ddng nhan sinh va tw nhién ma khéng
dwoc duy tu bao tri, nén viéc sir dung cac diém dé cao hang |, Il vao muc dich nghién ctru
khoa hoc sé& lam sai léch cac két qua nghién ctru. D& khac phuc van dé nay, ddng thoi tan
dung dwoc cac diém d6 cao hang | 6n dinh dé xac dinh gia tri thé trong trwong thue W,
clia mét geoid cuc bd Hon DAu, tac gid Ha Minh Hoa trong tai liéu (Ha Minh Hoa (2012a))
da dé xuét phuong phap thir ba dé xac dinh thé trong trwong thue W, cia méat geoid cuc
bd Hon DAu két hop vai viéc gidi quyét bai toan xay dwng mé hinh quasigeoid quéc gia
dwa trén phuwong trinh twong dwong cla cac di thwong dd cao GPS/thiychuan va di
thwdng do cao trong lwc két hop véi cac diém dd cao hang | qubc gia dwoc do va xi ly div
liéu GPS trong ITRF. Theo d6, dwa trén 35 diém d6 cao hang | dwoc phan bd dong déu
trén Ianh thd Viét Nam, trong céc tai liéu (Ha Minh Hoa (2012b); Ha Minh Hoa (2012c); Ha
Minh Hoa (2014)), da xac dinh dwoc gia tri thé trong trudng thwe W, = (62636847.291 %
0.183) m*s? clia mat geoid cuc bd sat nhat véi mat bién trung binh nhiéu nam tai tram
nghiém triéu Hon DAu.

Dé kiém tra gia tri thé trong trwdng thuwe W, ca mat geoid cuc bd Hon DAu, trong tai
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liéu (Ha Minh Hoa, Nguyén Thi Thanh Huong, Lurong Thanh Thach (2015b)) d& s dung
phwong phap thir nhat va cho do chénh két qua xac dinh theo hai phwong phap chi & muirc
0.005 m2.s? twong (rng v&i dd xé dich clia cac mat dang thé cuc bo tai tram nghiém triéu
Hon D&u & mirc nhé bd qua la 0.5 mm . Diéu nay mét 14n niva xac dinh tinh dung dan cla
phuong phap th ba.

Trong céc tai liéu (Ha Minh Hoa (2012b);Ha Minh Hoa (2014)) da st dung 11 diém trong
lwe co sé va 29 diém trong lwc hang | phi trum ca nwéc dé xac dinh do cao ctia mat geoid
cuc bdé Hon Dau so véi mat geoid toan cau va nhan dwoc gia tri Hy, = 0.890 m va la dai
lwong khoéng déi trén toan Ianh thd Viét Nam. Két qua nay ciing duoc khang dinh mét 1an
niva trong tai liéu (Nguyén Tuén Anh (2015)) khi st dung 133 diém trong luc chi tiét dwoc
phan b déu trén 09 viung Ianh thd Viét Nam: Tay Béc, Dong Béc, Tay Tay Béc, Dong Bong
Béc, Bac Trung B, Trung B6, Nam Trung B, Tay Nguyén va Nam Bo.

Do tinh chat quan trong cla gia tri thé trong truo’ng W, = (62636847.291%0.183) m*.s*

cua mat geoid cuc b Hon D4u va sw khéng doi vé dd cao clia mat geoid cuc bé Hon Dau
so v&i mét geoid toan cau (bang 0.890 m) trong viéc giai quyét cac bai toan vat ly hién dai
& nwéc ta, bai bao khoa hoc nay sé kiém tra, danh gia hai gia tri néu trén bang d liéu cla
75 diém do cao hang Il quéc gia va 09 diém co s& hang | cia méd hinh VIGAC2014, ma
thwe chét la di danh gia do chinh xac cta mé hinh VIGAC2014.

2. Giai quyét van dé

Mang Iwgi d6 cao quoc gia dugc hoan thién, bé sung bang phuong phép thdy chuén
truyén thdng cach day khoang 40 nam (1976 —1987). Theo két qua cong bd trong tai liéu
(Vi Xuén Cuwong (2015)), nam 2011 da tién hanh do kiém tra mot sé mbe dd cao hang |
quéc gia, két qua kiém tra cho thdy do chénh véi gia tri d6 cao dwoc Cuc Do dac va Ban
dd Viét Nam cung cap dao ddng trong khoang gia tri 0.2 m dén 0.6 m.

Céng tac xt ly sb liéu trac dia la tim kiém, phat hién va loai b tri do c6 sai s6 tho. Dbi
v&i tap hop di liéu cac diém do cao hang Il, dung tiéu chudn Smirnov va diéu kién sai sé
gi¢i han khéng 1&n hon 2.0 dén 2.5 |an sai sb trung phwong, két qua lwa chon dwoc 75
diém d6 cao hang Il du d6 tin cay dé tién hanh danh gia mé hinh VIGAC2014.

Trong hang loat cac cong trinh, vi du nhw (Ha Minh Hoa, Nguyén Thi Thanh Huong,
Lwong Thanh Thach (2015b); Ha Minh Hoa va nnk (2016); Nguyén Tuén Anh (2015)) da
thwe hién danh gia mé hinh VIGAC2014 dwa trén 89 diém hang |, 133 diém trong luc chi
tiét dwoc phan bd trén 09 vung 1anh thd Viét Nam va 26 diém thudc mang lwdi trac dia dia
dong lwc. Két qua déu cho thady mé hinh VIGAC2014 c6 thé dung dé xac dinh do cao chuén
c6 do chinh xac twong dwong hang Il trén Ianh thd Viet Nam. D& c6 thém co s& nhdm dwa
mé hinh VIGAC2014 vao &ng dung trong thwc t&, trong bai bao khoa hoc nay sé tiép tuc
danh gia md hinh VIGAC2014 dwa trén 75 diém dd cao hang II. Két qua ctia cac bwéc tinh
toan dwoc trinh bay trong bang 1 dwéi day. Gia tri trong cét (8) & bang 1 la di thwdng do
cao toan cau dwoc xac dinh tir mé hinh EGM2008 va dwoc chuyén vé hé triéu 0. Qua trinh
tinh toan cac gia tri trong cac cot(4),(5), (7), (8), (9), (10) cta bang 1 da dwoc trinh bay
trong cac tai liéu (Ha Minh Hoa (2014), Ha Minh Hoa va nnk (2016))va dwoc tom tat lai
duwéi dang cac cong thire sau:

* Chuyén d6i do cao trac dia gira cac hé triéu cta diém M:
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(Hy), =(H,,), =(H,.), + h2{0.099—0.296.sin2 3) <m> (1)

& day, (Hy, ), 1a do cao trac dia cta diém M trong hé khong phu thudc triéu, (Hy,),, 1a do
cao trac dia ctia diém M trong hé triéu trung binh va (H,,), 1a d6 cao tréc dia cta diém M
trong hé triéu 0, hé sb Love h, = 0.627, B la vi do trac dia ctia diém M.

* Chuyén di thworng dd cao tr hé khéng phu thudc triéu vé hé triéu 0 cia diém M:

(€u). =Cur), +k, 80, =(Cy), + K,0.099 —0.296 .sin® B) <m> )

& day, (Sy)a la di thuong d6 cao cﬂa‘dié’m M trong hé khéng phu thudc triu, (€ )z 1a
di thwong dd cao cua diém M trong hé trieu 0, hé so Love k, = 0.29 .

* Chuyén dbi dd cao chuéan gitra cac hé triéu

(H}p). =Hly)+Ap, =(H7,), +0.099-0.296.5in> B. <m> .

& day (H},), 1a dd cao chuan clia diém M trong hé triéu 0, (H}y)m 14 d6 cao chuan cla
diém M trong hé triéu trung binh va (H},), la doé cao chuén cla diém M trong hé khéng
phu thudc trieu.

* Xéac dinh dd cao chuan bang 09 diém co s& hang I:

Trong tai liéu (Ha Minh Hoa va nnk (2016)) da xac dinh dwoc 09 diém co sé hang | cla
mo hinh VIGAC2014 dwoc trinh bay & bang 2. D& xem xét tinh ddng déu vé dd chinh xac
ctia mé hinh VIGAC2014, dwa trén 09 diém co s& nay, tién hanh kiém tra doc lap xac suét
dd cao chuén ctia 06 diém hang Il phan bd déu trén 1anh thé Viét Nam theo cac vi dd trac
dia (9°, 119, 13°, 15°, 17°, 21° - khéng c6 diém nao trong tap sb liéu 75 diém ndm & vi do
19°). PO cao chuan cuia 06 diém hang Il nay dwoc xac dinh tir 09 diém co s& hang | theo

cong thire sau: 5
LN @

(i), == —.

7)) 7)) -(6) )

~ Két qua xac dinh d6 cao chuén cla cac diém hang Il doc 1ap tir 09 diém co sé hang |,
dong thoi so sanh gia tri péy v@i gia tri dwgc xac dinh tr mé hinh VIGAC2014 duwoc trinh
bay trong cac bang 3.1 dén bang 3.6. (Xem bang 1)

Nhan xét: Trong tai liéu (Ha Minh Hoa (2003); Ha Minh Hoa (2014)) da nghién clru xac
dinh d6 chinh xac cho phép ctia dd cao chuén cac hang, theo do, sai sb trung phwong 16n
nhat (gioi han) cta diém do cao hang Il co gia tri (m,),, =+ 0.079 (m) . So sanh két qua
danh gia trong bang 1 v&i gia tri cta (my)y,, ta thay rang gia tri do chénh cua sai sb trung
phwong chi @ mirc 1.7 mm — day la d6 chénh nhé bé qua. (Xem bang 2, 3)

& day
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Bang 1: Két qué tinh d6 cao chuan cda 75 diém dé cao hang Il
theo mé hinh VIGAC2014 va dd léch so voi gia tri do cao chuan goc

TAP CHi KHOA HOC DO DAC VA BAN DO SO 30-12/2016

B0 cao Di
chuan |thwong
qudc gia| d6 cao | Dithwerng dd | D6 cao chuan | Do cao
. trong hé| toan |cao cuc bd dwoc| duwoc tinh ti chuan
Bocao | yiay | ciu |xacdinhtemo| mohinh  |quéc gia
VT d6 tréc dial T2 9 | trung | dwoc |hinh VIGAC2014| VIGAC2014 |trong hé
o "B [|on9 hélpinh do |xac dinh| twong tng véi [trong hé tridu 0| tridu 0 | D& chénh (m)
STT [ Tén diém tieu 0 | cuc [t mo | mat geoid cuc (m) (m) .
©0) (M) |pp&BB| hinh [bo trong hé triduf . A =H -(H7)
VN cung| EGM20 0 (m) Hy =(1,),-(¢). R
(Hi)z |cap (m)|o8 trong B (Hr}
hé tridu[¢,), =(& ), +0.89 i Jr
( } 0 (m)
H/ s
" &)
(1) (2) 3) (4) (5) (6) (7) (8) 9) (10)
1 | I(DK-TM)41 [15.84309167|341.730|351.090|-10.325 -9.435 351.165 |351.167 -0.002
2 | n@H-xL)17 [10.56814444| 37.555 [ 37.952 [ -1.356 -0.466 38.021 38.041 -0.020
3 | n@s-cpy3 [10.38336111| -7.147 | 2.469 |-10.574 -9.684 2.537 2.559 -0.022
4 | (CT-GD)10 [11.37010000] 20.000 | 25.934 | -6.889 -5.999 25999 | 26.021 -0.022
5 | 1(NB-HN)15 [22.33222778]229.844[257.591 -28.73 -27.840 257.684  |257.647 0.037
6 | I(PLK-PL)2 |13.99366667|736.799(739.401| -3.611 -2.721 739.520 |739.482 0.038
7 | NHN-MT)5 |10.64587778| -4.995 | 3.130 | -9.062 -8.172 3.177 3.219 -0.042
8 | n(cop-veys-1 [10.55802500| -5.842 | 2.812 | -9.59 -8.700 2.858 2.901 -0.043
9 [ nwc-Te)19A [21.42061389]462.119[494.141(-32.928|  -32.038 494.157  |494.200 -0.043
10 |11(NB-HN)27-1|21.96829167 46.011 | 74.027 |-29.007|  -28.117 74.128 74.084 0.044
11 | 11(BS-cD)7-1 [10.44597500| -5.672 | 3.888 [-10.584 -9.694 4.022 3.977 0.045
12 | nwe-te)15 [21.55003333]429.910|461.892| -32.98 -32.090 462.000 |461.951 0.049
13 | MT-TH)Y4 [13.58203333]344.039|345.939| -2.823 -1.933 345972 |346.021 -0.049
14 | nLec-Te)31 [21.55060556|488.412|519.692[-32.279  -31.389 519.801 |519.751 0.050
15 | I(NK-PT)10 |22.05013889( 22.291 | 51.723 |-30.431 -29.541 51.832 51.780 0.052
16 | II(PLK-PL)12 |13.96926111 434.114435.468| -2.268 -1.378 435492  |435.549 -0.057
17 |1(CT-GD)15-1|11.26700556 | -2.841 | 3.338 | -7.098 -6.208 3.367 3.426 -0.059
18 | 1(GD-AB)9-1 |10.78073056| -2.876 | 1.591 | -5.387 -4.497 1.621 1.680 -0.059
19 [II(GD-APD)6-1(10.99192222| 3.152 | 7.298 | -5.065 -4.175 7.327 7.386 -0.059
20 | 1(PLK-PL)8 [14.02744722|714.448(715.969| -2.433 -1.543 715991  |716.051 -0.060
21 | I(CTVT)1 [9.913394444| -3.597 | 1.368 | -5.883 -4.993 1.396 1.458 -0.062
22 | 1I(CD-HN)6 [10.82110556| -4.284 | 4.700 [-10.025 -9.135 4.851 4.789 0.062
23 | 1(SC-vT)3-1 [ 9.78365000 | -4.873 | 0.743 | -6.534 -5.644 0.771 0.834 -0.063
24 [1I(NB-HN)11-1[22.45877778|211.631[239.492(-28.872  -27.982 239.613 |239.547 0.066
25 [I1(GD-APD)2-1[11.07232778| 2.687 | 7.577 [ -5.935 -5.045 7.732 7.665 0.067
26 | 1(BH-XL)11-1 [10.52271111| 1.009 [ 1.950 [ -1.852 -0.962 1.971 2.039 -0.068
27 | 1II(BS-CD)12 |10.56183889| -5.250 | 4.874 |-11.033|  -10.143 4.893 4.963 -0.070
21
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28 I(TX-TL)6 [10.63025556( -1.355 | 1.319 | -3.581 -2.691 1.336 1.407 -0.071
29 | I(TX-TL)25 |10.35857222( -1.189 | 1.985 | -4.08 -3.190 2.001 2.074 -0.073
30 lI(BH-XL)6 [10.77301111| 4.613 | 6.120 | -2.559 -1.669 6.282 6.208 0.074
31 | II(YB-CN)18 |21.20455000(159.920|187.883]-28.835 -27.945 187.865 187.943 -0.078
32 | II(NB-HN)24 122.07952500( 71.851 | 99.636 |-28.811 -27.921 99.772 99.693 0.079
33 | I(MC-XM)7-1120.69791667|164.832|191.545(-27.586 -26.696 191.528 191.607 -0.079
34 | 1(GD-AB)12 |10.66122500| -3.583 | 1.005 | -5.487 -4.597 1.014 1.094 -0.080
35 II(HN-AB)3 |10.81671111| -4.755 | 3.507 | -9.155 -8.265 3.510 3.595 -0.085
36 | II(HN-AB)11 |10.85062222( -4.143 | 2.867 | -7.901 -7.011 2.868 2.955 -0.087
37 | I(PLK-PL)16 |13.95565278(414.435(415.534| -1.981 -1.091 415.526 415.616 -0.090
38 | 1I(GD-AB)3-1 |10.95284722| -3.833 | 1.334 | -6.053 -5.163 1.330 1.422 -0.092
39 | II(HN-AB)23 |10.68051389( -3.556 | 1.862 | -6.303 -5.413 1.857 1.951 -0.094
40 II(CT-GD)1 |11.42675278| 48.201 | 52.465 | -5.349 -4.459 52.660 52.553 -0.107
41 | II(HN-AB)20 [ 1076118056 | -3.513 | 2.378 | -6.757 -5.867 2.354 2.467 -0.113
42 | I(NK-PT)13 |21.97164722| 4.673 | 33.962 [-30.352 -29.462 34.135 34.019 0.116
43 | 1I(AS-KS)16 |18.46468889| -1.303 | 22.189 [-24.336 -23.446 22.143 22.258 -0.115
44 II(CT-GD)4 |11.40379444| 33.941 | 38.783 | -5.938 -5.048 38.989 38.870 0.119
45 | 1I(DK-TM)29 [16.10151667|879.636|890.872|-12.078 -11.188 890.824 890.948 -0.124
46 | 1I(BS-CD)14 [10.61151389] 56.233 | 66.101 |-10.971 -10.081 66.314 66.190 0.124
47 | II(HN-MT)15 [10.36229722| -3.939 | 1.917 | -6.711 -5.821 1.882 2.007 -0.125
48 [I(AB-CL)5 ]10.49364444| -2.689 | 1.950 | -5.49 -4.600 1.911 2.039 -0.128
49 | I(BMT-DT)4 [12.55249167|478.197(476.952| 0.142 1.032 477.165 477.037 0.128
50 | I(BMT-DT)12 |12.29612222]533.210531.369| 1.000 1.890 531.320 531.455 -0.135
51 | lI(AS-KS)32 |18.02910833| 35.211 | 56.839 | -22.45 -21.560 56.771 56.909 -0.138
52 | II(TX-TL)14 |10.45033611| -0.452 | 2.073 | -3.363 -2.473 2.021 2.162 -0.141
53 | 1I(BN-QT)11-1121.05710833(-20.878 | 4.024 |-25.996 -25.106 4.228 4.085 0.143
54 | II(HN-AB)17 |10.82149722| -4.137 | 2.018 | -6.989 -6.099 1.962 2.107 -0.145
55 | II(TX-TL)20-1 |1.035688889( -2.072 | 0.536 | -3.436 -2.546 0.474 0.626 -0.152
56 I(TL-TV)7 [10.08086667| -2.189 | 0.676 | -3.693 -2.803 0.614 0.766 -0.152
57 | 1I(SC-PL)29 ]9.179216667| -3.873 | 0.910 | -5.61 -4.720 0.847 1.002 -0.155
58 |[II(NB-HN)32-1121.82753333| 67.814 | 95.958 [-29.247 -28.357 96.171 96.016 0.155
59 | lI(AS-KS)22 |18.28292500( -4.080 | 18.603 |-23.488 -22.598 18.518 18.673 -0.155
60 II(CD-VC)4 [10.58606111| -5.751 | 3.242 | -9.816 -8.926 3.175 3.331 -0.156
61 II(HN-AB)7 [10.83185833| -2.929 | 4.780 | -8.531 -7.641 4.712 4.869 -0.157
62 | I(TL-TV)5-1 |10.16486667| -1.941 | 1.160 | -3.922 -3.032 1.091 1.249 -0.158
63 |II(YB-CN)24-1121.20561667|104.775|133.237|-29.254 -28.364 133.139 133.297 -0.158
64 | I(DK-TM)45 |15.78938333|386.309|395.440( -9.939 -9.049 395.358 395.517 -0.159
65 | II(AS-KS)10 |18.61304167| 2.407 | 26.358 [-24.749 -23.859 26.266 26.427 -0.161
66 | I[(MT-TV)11 | 9.91455000 | -0.697 | 2.012 | -3.526 -2.636 1.939 2.103 -0.164
67 | II(DL-PR)31 |11.66631944| 28.014 | 23.052 | 4.153 5.043 22.971 23.139 -0.168
22
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68 | I(MX-DC)34 [18.91195278| -8.535 | 15.843 |-25.165|  -24.275 15.740 | 15.911 -0.171
69 | I(MT-TH)25 [13.07545833 96.108 | 94.217 | 1.088 1.978 94130 | 94.301 -0.171
70 | nMT-TH)7 |13.50634722|168.428|169.725 -2.099 -1.209 169.637 |169.808|  -0.171
71 | I(TTKT)29 |14.37313056(595.734599.352| -4.413 -3.523 599.257 [599.433|  -0.176
72 | 1(BMT-DT)14 1221406111 |497.959|495.941| 1.223 2.113 495.846  [496.027|  -0.181
73 | II(PLK-PL)24 |13.88302500( 21.614 | 22.348 | -1.519 -0.629 22243 | 22.430 -0.187
74 | I(NK-PT)6-1 |22.17745000( 16.614 | 46.259 [-30.404|  -29.514 46.128 | 46.316 -0.188
75 | 1(ASKs)35 |17.94723889| 55.874 | 77.365 | -22.26 |  -21.370 77244 | 77.436 -0.192

Téng [A%] 0.9769

Danh gia doé chinh xac:
Coi day tri do la tri do kép cua cung mét dai lwgng, ching ta danh gia dé chinh xac theo cong thirc:

2
= + ;A—*']=i0.080'}'(m)

xn

Bang 2: Céac diém hang | nha nuwéc duoc chon lam céc diém co sé&

. 8 tr&e di . = Di thuomng d6 cao & D6 cao chudn HY
Céc toa do trac dia B, L5 ca0 tric dia &, twong tng o g i ‘:g s Sy
trong ITRFO5 twong V6i ellipsoid WGS84 qude & twong wng v&i mat quasi-| twong wng voi mat
Tén diem tng véi ellipsoid P A N geoid kh&i dau trong hé | quasigeoid khéi dau
WGS84 quoc te trong hé trieu 0 triéu 0 trong hé tridu 0
©) m (m) (m)
20.72451389
I(HN-VL)6-1 300 -23.625 -26.685 3.066
19.77584667
I(HN-VL)28-1 105.77616190 -21.895 -24.195 2.291
18.23650806
I(HN-VL)64 106.02223280 -19.430 -21.801 2.377
18.04888389
I(HN-VL)72 106.3399558 -12.452 -20.718 8.265
14.56539056
I(VL-HT)98 109.0485231 -1.714 -2.724 1.001
12.39941278
I(VL-HT)158 1091715708 7.578 -4.287 3.291
21.30917222
I(BH-HN)33 105.40523060 -15.210 -28.321 13.102
21.74700250
I(BH-TH)65 103.3856356 311.806 -31.408 343.222
20.69831417
I(BH-TH)122A 105.07752670 212.958 -26.886 239.838
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Bang 3: Xac dinh dé cao chuén cta 06 diém

Bang 3.1: Xac dinh do cao chuén diém: II(CT-VT)1

STT Pidm i (H?’) lAI? J (Ag'- ) (H I J Do lech
i/ i/, i/, i’y (m)
1 I(HN-VL)B-1 3.066 20.028 21.692 1.402 0.008
2 I(HN-VL)28-1 2.291 18.298 19.202 1.387 -0.007
3 I(HN-VL)64 2.377 15.833 16.808 1.402 0.008
4 I(HN-VL)72 8.265 8.855 15.725 1.395 0.001
5 I(VL-HT)98 1.001 -1.883 -2.269 1.387 -0.007
6 I(VL-HT)158 3.291 -11.175 -9.280 1.396 0.002
7 I(BH-HN)33 13.102 11.613 23.328 1.387 -0.007
8 I(BH-TH)65 343.222 -315.403 26.415 1.404 0.010
9 I(BH-TH)122A 239.838 -216.555 21.893 1.390 -0.004
Do cao trung binh 1.394

Sai sb trung phuong ctia dd cao chuén so véi cac diém hang | co sé:

m, = iqﬁw =40.002 m
8x9

Bang 3.2: Xac dinh do cao chuén diém: II(GD-APD)2-1

STT Didm i (H?’) lAﬁ J (Ag-’- ) (H ¥ J B0 lech
ity i, i/, i, (m)
1 I(HN-VL)6-1 3.066 26.312 21.640 7.738 0.008
2 I(HN-VL)28-1 2.291 24.582 19.150 7.723 -0.007
3 I(HN-VL)64 2.377 22117 16.756 7.738 0.008
4 I(HN-VL)72 8.265 15.139 15.673 7.731 0.001
5 I(VL-HT)98 1.001 4.401 -2.321 7.723 -0.007
6 I(VL-HT)158 3.291 -4.891 -9.332 7.732 0.002
7 I(BH-HN)33 13.102 17.897 23.276 7.723 -0.007
8 I(BH-TH)65 343.222 -309.119 26.363 7.740 0.010
9 I(BH-TH)122A 239.838 -210.271 21.841 7.726 -0.004
Do cao trung binh 7.730

Sai sb trung phwong ctia dd cao chuan so véi cac diém hang | co sé:

m, =+ ’0.000394 — +0.002 m
8x9
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STT Diém | (H;f) ‘(MTJ (Ag’_ ) (Hi‘f) Dcfz nlqé)ch
Eilz by gl bty
1 I(HN-VL)6-1 3.066 760.424 23.964 739.526 0.008
2 I(HN-VL)28-1 2.291 758.694 21.474 739.511 -0.007
3 I(HN-VL)64 2.377 756.229 19.080 739.526 0.008
4 I(HN-VL)72 8.265 749.251 17.997 739.519 0.001
5 I(VL-HT)98 1.001 738.513 0.003 739.511 -0.007
6 I(VL-HT)158 3.291 729.221 -7.008 739.520 0.002
7 I(BH-HN)33 13.102 752.009 25.600 739.511 -0.007
8 I(BH-TH)65 343.222 424.993 28.687 739.528 0.010
9 I(BH-TH)122A 239.838 523.841 24.165 739.514 -0.004
Do cao trung binh 739.518

Sai sb trung phwong cltia dd cao chuan so véi cac diém hang | co sé:
0.000394
M, =t [~ 40,002 m
8x9

Bang 3.4: Xac dinh do cao chuan diém: II(DK-TM)41

STT Piém i (H?’) M J (Af ) (H y ) D?ff’h
Eilz bz ¥is by
1 I(HN-VL)6-1 3.066 365.355 17.250 351.171 0.008
2 I(HN-VL)28-1 2.291 363.625 14.760 351.156 -0.007
3 I(HN-VL)64 2.377 361.160 12.366 351.171 0.008
4 I(HN-VL)72 8.265 354.182 11.283 351.164 0.001
5 I(VL-HT)98 1.001 343.444 -6.711 351.156 -0.007
6 I(VL-HT)158 3.291 334.152 -13.722 351.165 0.002
7 I(BH-HN)33 13.102 356.940 18.886 351.156 -0.007
8 I(BH-TH)65 343.222 29.924 21.973 351.173 0.010
9 I(BH-TH)122A 239.838 128.772 17.451 351.159 -0.004
Do cao trung binh 351.163

Sai sb trung phwong ctia dd cao chuan so véi cac diém hang | co sé :

m, =i1ﬁw =40.002 m
8x9
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Bang 3.5: Xac dinh dé cao chuéan diém: II(AS-KS)35

STT Diém i (H?,) LM?) (A é‘" ) (H?{') chz rL‘ja)ch
£z by, ¥es Jity
1 I(HN-VL)6-1 3.066 79.499 5.315 77.250 0.008
2 I(HN-VL)28-1 2.291 77.769 2.825 77.235 -0.007
3 I(HN-VL)64 2.377 75.304 0.431 77.250 0.008
4 I(HN-VL)72 8.265 68.326 -0.652 77.243 0.001
5 I(VL-HT)98 1.001 57.588 -18.646 77.235 -0.007
6 I(VL-HT)158 3.291 48.296 -25.657 77.244 0.002
7 I(BH-HN)33 13.102 71.084 6.951 77.235 -0.007
8 I(BH-TH)65 343.222 -255.932 10.038 77.252 0.010
9 I(BH-TH)122A 239.838 -157.084 5.516 77.238 -0.004
Do cao trung binh 77.242

Sai s6 trung phwong clia d cao chuan so véi cac diém hang | co s&:

o =ity [OIRY  rn e

i 8x9

Bang 3.6: Xac dinh d6 cao chudn diém: II(LC-TG)19A

STT piém i (H?’) LM?) (Ag-’- ) (H 7 ) D?;?)Ch
£z by, ¥es Jity
1 I(HN-VL)6-1 3.066 485.744 -5.353 494.163 0.008
2 I(HN-VL)28-1 2.291 484.014 -7.843 494.148 -0.007
3 I(HN-VL)64 2.377 481.549 -10.237 494.163 0.008
4 I(HN-VL)72 8.265 474.571 -11.320 494.156 0.001
5 I(VL-HT)98 1.001 463.833 -29.314 494.148 -0.007
6 I(VL-HT)158 3.291 454.541 -36.325 494.157 0.002
7 I(BH-HN)33 13.102 477.329 -3.717 494.148 -0.007
8 I(BH-TH)65 343.222 150.313 -0.630 494.165 0.010
9 I(BH-TH)122A 239.838 249.161 -5.152 494.151 -0.004
Do cao trung binh 494.156

Sai s6 trung phwong clia dd cao chuan so véi cac diém hang | co s&:
mg, =% W =40.002 m
8x9

Nhan xét: So sanh két qua xac dinh d6 cao chuén cta 06 diém hang |1 tir 09 diém hang
| co s& duoc thg‘mg ké trong bépg 3.1, 3.2, 3.3, 3.4, 3.5, 3.6 ta thay, sai so trung phwong
cua do cao chuan so véi cac diém hang | co s& chi & merc £2 mm.

3. Két luan

Qua két qua kiém tra danh gia do chinh xac ctia mé hinh quasigeoid quéc gia khéi dau
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VIGAC2014 bang cach xac dinh dé cao chuén clia cac diém dd cao hang |l théng qua hai
phuong phap khac nhau, ta di dén cac két luan sau:

- M6 hinh VIGAC2014 c6 do chinh xac cé thé dap (rng dwoc cong tac xac dinh do cao
chuén twong dwong hang Il. Tuy nhién, d& st dung mé hinh nay can do dac lai va x ly
toan hoc mang lwéi dd cao hang |, Il quéc gia do nhiéu méc dé cao quéc gia da bi xé dich
trén thwe dia dwédc cac tac nhan tw nhién va nhan sinh;

- M6 hinh VIGAC2014 c6 d6 chinh xac déng déu trén 1anh thé Viét Nam;

- Trong twong lai, tiép tuc nang cao ,dé g;hinh xép cta mo hinh VIGAC2014 (cao hon *
4 cm) dwa vao viéc hiéu chinh cac hé so6 diéu hoa cau ctia mé hinh EGM2008 cho phu hop
v&i dia hinh Ianh thd Viét Nam tir di¥ liéu trong lwc & Viét Nam.Q
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Summary

Accuracy assessment of the starting VIGAC2014 national Quasigeoid model
based on 75 elevation points of second-order national level

Luong Thanh Thach, Ha Noi University of Natural Resources and Environment

This study was carried out to test to assess thefield gravity valueand the elevation value
W, = 62636847.291 m’.s? of the local quasigeoid at Hon Dau Hy = 0.890 m withthe pur-
pose for assessing the accuracy of the starting VIGAC2014 national Quasigeoid model
based on 75 elevation points of second-order national level. The test results confirmed that
the reliability of these above values to set the basis ofscience to solve the problem of mod-
ern geophysical survey in Vietham.O
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