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HE TQA PQ KHONG GIAN QUOC GIA GAN LIEN VOI
MANG KIEN TAO - XU THE CUA VIEC XAY DUNG HE TQA PO
QUOC GIA HIEN PAI TREN THE GIOI

HA MINH HOA
Vien Khoa hoc Po dac va Ban do

Tom tit:

Trong qud trinh xdy dung hé toa dé khéng gian quoc gia, mét van dé dwoc quan tim la
suw on dinh cia hé do cao qué'c gia trong bai toan xdc dinh mo hinh quasigeod do chinh xdc
cao. Do mang luoi do cao hang I, Il da khai thac nhiéu nam, cac moc do cao bi xé dich do
cdc hoat dong kinh 1é - xd hoi va kién tao, viéc do lap lai mang ludi nay rat ton kém vé kinh
phi va thoi gian, nén nhiéu nuwde da chi lua chon cdc mée dé cao on dinh trén thuc dia dé
lam khép véi mé hinh quasigeoid dge xdy dwng nho dir liéu trong lwc. O Viét nam, mé hinh
quasigeoid VIGAC2017 ciing dwoc xdy dung theo cdach tiép cdn nay. Ngodi ra, hién nay hé
toa d¢ khéng gian quoc gia la hé toa dg gdn lién véi mang kién tao. Bai bdo khoa hoc nay
$€ xem xét cdc van dé néu trén.

1. Pit van dé

Trong Iinh vuc Po dac va Ban dd, theo cach tiép can truyén théng, cac co s khéng ché toa do
mat bﬁng va dd cao quéc gia la céac diém thién van — trac dia hang I, II va cac diém d6 cao hang I,
II nha nudc madt cach twong tng. Pac diém cua cac diém khéng ché toa d6 mat béng va cac diém
khéng ché do cao nha nudc 1a ching duoc xay dung riéng 1&, khong gan két véi nhau, ngoai ra cac
diém khéng ché d6 cao nha nudc thudce mang ludi dé cao hang I, 11 duoc xay dung trong mdt giai
doan rét dai va rat ton kém chi phi ciia Nha nuéc do vira phai dam bao su thong hudng gitra hai diém
ké nhau phy thudc vao dic diém cua dja hinh, vira phai do di — do vé, riéng cac diém do cao hang I
con doi hoi phai do thém dudng trai — duong phai. Khong nhimng thé, cac diém khdng ché do cao
nha nudc thudng khong 6n dinh do su dich chuyén cua vo trai dat, dic biét & cac khu vie khong 6n
dinh vé mit dia chat.

bdi voi cac diém khong ché mat béng thugc mang Iudi thién van — trac dia hang I, II ¢ cac khu
vuc rimg nuii cao doi hoi phai dung cac tiéu cao dam béao sy thong hudng gitta cac diém. Ngoai ra
tai cac khu vuc rimg ndi cao hiém tré khong thé tién hanh do nbi d6 cao nha nude vao cac diém
thién van — tric dja, nén do cao nha nudc thudng duge xac dinh bang phuong phap thuy chuan luong
giac dam bao dg chinh xac = 1 m. Khi xur 1y toan hoc mang ludi thién van — tric dia hang I, 11, chung
ta thuong xac dinh cac do cao quasigeoid cua cac diém bing cic phuong phap thiry chudn — thién
van hodc thiy chuén thién vin — trong luc. Diéu nay dam bao cac do cao tric dia ciia cac thién vin
— tric dja hang I, II luén nhé hon + 2 m. Véi d6 chinh x4c nén trén cia cac do cao tric dia cua cac
thién van — tric dia hang I, II, h¢ toa d¢ duoc xay dung dua trén cac thién van — tric dia hang I, 11
chi 1a hé toa dd 2 D va cac do cao tric dia cua cac thién van — tric dia hang I, IT v6i d9 chinh xac
nho hon + 2 m chi du dé giai quyét bai toan quy chiéu cac phwong vi Laplace, cac canh day, cac
huéng do va cac canh do trong cac mang ludi dudng truyén hang I, 1T tir mat vat Iy trai dat 1én mat
ellipsoid quy chiéu trong qua trinh tinh toan khai lugc.
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Mot didc diém nira khi tinh toan khai luge va binh sai mang lu6i thién van — tric dia hang I, II
hoac mang ludi dé cao hang I, 11 1a viéc truyén cac toa do phang hodc do cao xuat phat tir mot dlem
gbc. Do su tich lity cta cac sai s6 1am tron, nén céac dlem cang xa diém goc cang chtra cac sai s6
cang 16n trong céac toa do phang hodc do cao. Do d6 sai s6 vi tri twong hd mit bang giita hai diém
thién van — tric dia hang I, II thuong ndm & mirc + 2 — 4 cm, con sai sd trung phuong 16n nhit cua
d6 cao hang I nam & murc + 6,4 cm, sai s6 trung phuong 16n nhét cta do cao hang II - = 7,5 cm (Ha
Minh Hoa, 2014Db).

Vi sy xudt hién cia cong nghé GNSS vao dau thap nién 1990, khi st ly di ligu GNSS trong
ITRF véi viée sit dung cac dich vu cua té chirc IGS, do chinh xac vi tri mit bang tuong hd M, oy gilra

hai diém va d6 chinh x4c cua do cao tric dia Ay cua diém GNSS dat duoc & cac mirc (Ha Minh
Hoa, Nguyén Ngoc Lau, 2013):

¢ day Mg - do chinh xac cua lich vé tinh (cm); b — chiéu dai vector baseline gilia hai diém.

Vi chiéu dai baseline b = 100 km va su dung lich v¢ tinh c6 do chinh xadc Mg = 2 cm ching ta
s& nhan dugc d chinh xac vi tri mit bang tuong hd M, = 0,2 cm va d6 chinh xéac cia do cao tric

dia #25 chi khoang + 1,44 cm. Chinh vi vy mot 56 nuoc trong do co Vlet Nam, da xay dung mang
ludi GNSS thua voi mat do 70 - 120 km/1 diém duoc goi 1a “mang ludi cap 07 dé giai quyét bai toan
dinh vi ellipsoid cac dinh diém toa d6 gbc va nang cao do chinh x4c ciia mang ludi thién vin — tric
dia hang I, 1.

Mang luéi thién van — tric dia hang I, I dugc xir 1y toan hoc béng cach nhu vay cling c6 han ché
ché. Ban chat hé toa do phang qudc gia ciing chi 1a hé toa d6 2 D. Do d6 khi x4c dinh 07 tham s6
chuyén cac toa do tir ITRF vé hé toa do quéc gia, thuc chét chung ta chi thyc hién chuyén chinh xac
céc toa d9 trac dia #,% cta diém tir WGS84 qudc té thanh cac toa do tric dia B, L trong hé toa do
2D qudc gia. Con cac d9 cao tric dia clia cac diém s& co sai s rat 1on va khong dam bao dé xac dinh
céc do cao quasigeoid do chinh xéac cao trén lanh tho Viét Nam. Nhu da phan tich trong (Ha Minh
Hoa, 2019b), dwa theo (Huéng dan sir dung céc tham sd tinh chuyén tir Hé toa do quoc té WGS-84
sang H¢ toa do quéc gia VN-2000 va nguoc lai) cac tham s6 chuyén cac toa do tir HE toa do quéc
té WGS-84 sang Hé toa do qudc gia VN-2000 bang:

dX, =191,90441429 m, dY, =39,30318279 m, dZ, =111,45032835 m,

£y =0",00928836, £y =—0",01975479, £, =0",00427372,
Am =—0,0000002529 06278.

Khi chuyén dd cao tric dia tir WGS84 vé hé toa do VN2000, chung ta st dung cong thuc:
H-H +cos§-cosf-dXo +cos_§-sinf-d}:] +sin§-dZO +AH(8Y'8Y'82’M)’
& day thanh phan 2

a
AH(g .6, Z,Am)—— ‘N‘SiﬂZE'(COSZ‘SY*Sini‘g‘y)‘l“ §+ﬁ -Am.
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Khi dinh vi ellipsoid véi diéu kién céac truc toa do cuia WGS84 song song véi cac truc toa do
twong tmg cta VN2000. Do d6 vé ly thuyét, dai luong AH(e ,.&,.¢,.Am) phai bang 0. Tuy nhién
do d6 thay doi ty 1€ xich Am=-0.,000000252906278 nén do cao trac dia H s€ chura thém sai sb &
murc - 1,6 m. Nguyén nhan d6 thay doi ty 18 xich £ kha 10n 1a do do chinh x4c do canh trong mang
lu6i thién van - tric dia hang I, II thdp hon nhiéu so voi cong nghé GNSS.

Vao nhirng nam dau cua nhung nim 1990, trong qua trinh xir 1y dit liéu GNSS ngudi ta di tinh
dén cac hiéu mg dia dong lyc dién ra trén bé mit trai dat nhu cac hiéu ung triéu trai dat, triéu cuc
trai dét, sic tai ctia khi quyén va sic tai cua dai duong (Ha Minh Hoa, Nguyén Ngoc Léau, 201).
Ngoai ra, do su chuyén dich cua tam vat chét trai dat voi toc dd 1 mm/1 nadm 1am cac toa do khong
gian cua cac diém trong ITRF bi thay doi, nén khi xir 1y cac dir lieu GNSS trong ITRF céc toa do
khong gian ctia cac diém IGS dugc st dung s& dugc chuyén vé thoi diém to ma tai thoi diém do
ITRF da duoc dinh vi vao tim vat chit trai dét theo cong thuc:

X@)=x(to)+T +D.x(to) + R (%) (1)

0 day cac tham s6 chuyén d6i toa d0 7, D va ma tran R dugc xac dinh vao thoi diém t0 thém vao
d6 ma tran R c6 dang:

-R, R O

chc goc xoay Euler Ry =—¢%. Ry=—¢y. Ry=—-¢7. Ry =€y. Ry =¢y. R3 =¢7.d9 thay ddi ty 18
xich #¥=fas, vecto cac tham sb thay doi gbe toa do 77 - (TA Ty TZJT )=(X, T Z, ) 2(O=(X, T, Z,)7.

Trong cong thire (1) con chua tinh dén mot hién twong dia dong luc — do la chuyen dong mang.
Vén dé nay s& dugce xem xét trong muc 2 dudi dy.

Hé toa d6 khong gian qudc gia dugc xay dung dua trén ITRF khi tinh dén cac hiéu Gmg dia dong
luc néu trén duoc goi 1a hé toa do dong luc qudc gia. Y twong phat trién hé toa do dong luc quéc gia
o Viét Nam da dugc dé xuét trong (Ha Minh Hoa, Dang Hing V4, Pham Hoang Lan, Nguyen Ngoc
Lau va nnk, 2005) nham muyc dich xay dung hé toa 6 khong gian quéc gia dwa trén ITRF nham céc
muyc dich:

- Théng nhét cac mang ludi thién van — tric dia hang I, II va mat luéi do cao quéc gia hang [, II
thanh mang ludi khong ché toa do khong gian thong nhat dua trén cong nghé GNSS;

- Nang cao d6 chinh xac ctia cac do cao tric dia dé vira dam bao yéu cAu cua hé toa do 3D, vira
dap ung yéu cau xac dinh cac gia tri d6 cao quasigeoid theo phuong phap GNSS/thiy chuan.

- Pam bao khai thac cic mo hinh toan cau nhuw EGM, MDT d¢é giai quyét cac bai toan tric dia
vat ly trén 1anh tho quoc gia.

Viéc xay dung h¢ toa dd dong luc quéc gia ¢ Viét Nam da dugc phan anh trong Chién luoc phat
trién nganh Po dac va Ban d6 dén nam 2020 (Quyét dinh sé 33/2008/QD-TTg). Trong (Ha Minh
Hoa, 2019) chung ta da dua ra tiéu chi dé xac dinh cac diém khéng ché toa d6 khong gian qudc gia
trong hé toa do khong gian quéc gia va mat do cta chung. Trong bai bao khoa hoc nay chung ta s&
xem xét van dé khai thac hé d6 cao qudc gia trong viéc xay dung hé toa do khong gian qudc gia va
xu huéng xdy dung hé toa do khong gian qudc gia gan lién v6i mang kién tao.
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2. Giai quyét van dé

Trong (Quy pham xay dung lu6i d¢ cao Nha nudc hang 1,2,3 va 4 (1988)) da chi ro rang h¢ do
cao quoc gia Viét Nam 1a hé d6 cao chuén v&i mit khoi tinh 13 mat nudce bién trung binh nhidu nim
tai tram nghiém tridu Hon Dau. Do céc tinh chat trén da phan anh trong co so di liéu (CSDL) do
cao qubc gia va cac tu liéu ban dd dia hinh qudc gia, nén khong c6 1y do gi dé Viét Nam quay sang
st dung mo hinh geoid ma bo di mo hinh quasigeoid quéc gia. Pidu nay co nghia la Viét Nam phai
xdy dung mé hinh quasigeoid qudc gia, chir khong phai mo hinh geoid quéc gia.

Mot trong nhitng co s quan trong dé xay dung hé toa 6 khong gian qudc gia 1a xay dung mo
hinh quasigeoid qudc gia d6 chinh xé4c cao. Diéu nay da duoc luan giai chi tiét trong (Ha Minh Hoa,
va nnk, 2012). Mot mit mé hinh quasigeoid qudc gia d6 chinh xac cao cho phép xac dinh do cao
tric dia 6 qudc gia chinh xac cao dya trén cac do cao chuan hang I, IT — mot thanh phan trong cac
toa do tric dia B,L,H cta cac diém. Mat khac, no cho phép xac dinh cac cac do cao chuan hang I,
II dua trén cong nghe GNSS. B9 cao trac dia quoc gia cia mot diém 1a do cao cua diém do so voéi
mat ellipsoid quy chiéu qudc gia.

Pé dam bao yéu cau cac dinh céc toa do khéng gian ctia mét diém trong hé toa do khong gian
quéc gia véi sai sé trong ddi & murc tirc twong duong voi do chinh xac tuong ddi cua cac toa do
khong gian cua diém d6 trong ITRF, d6 chinh xac ciia mo hinh quasigeoid qudc gia phai cao hon 4
cm (Ha Minh Hoa, 2014a).

Cac dir ligu duoc sir dung dé xay dung mé hinh quas1geo1d qudc gia d6 chinh x4c cao 1a mé hinh
trong truong toan cau EGM, mang ludi d6 cao hang I, IT qudc gia va céc dit lidu trong luc.

Nhu da trinh bay trong (Ha Minh Hoa, va nnk, 2012), do da khai thac trong mdt thoi gian dai,
mang ludi do cao hang I, 11 quéc gia & nhiéu nude doi hoi phai do lai do nhiéu mdc do cao hoac bi
mét trén thue dia, hodc bi xé dich do céc tac nhan nhan sinh va tu nhién. Tuy nhién diéu d6 doi hoi
kinh phi kha 16n va mat hang thap ky va khong dap ing duoc yéu ciu cua hién tai. Vi du ¢ Canada
hé d6 cao qudc gia chinh thirc duge sir dung & Canada vao nim 1935 v6i khoang 70.000 mdc thiy
chuan va chi yéu nam doc cac quéc 16, cac tuyén dudng sit @ Nam Canada. P6i v6i mang ludi do
cao qudc gia nay, nhiéu mde thity chuan d6 bi mat va chi phi bao quan cac mdc thuy chudn nay rat
cao. Viéc hién dai mang ludi do cao nay doi hoi kinh phi khong 16 va phai mét hang chuc nim méi
hoan thanh (Height Reference System Modernization; Veronneau M., Huang J., 2011). Do vay
Canada dd quyét dinh loai bo hé do cao qudc gia CGVD 1928 cii va str dung ciac md hinh trong
truong toan ciu EGM, dit liéu trong luc dé xay dung mo hinh geoid voi tén goi la CGG2013 moai
dugc cong bd vao thang 11/2013. Po chinh xac ciia md hinh geoid CGG2013 cao hon + 3 ¢cm trén
80% phﬁn luc dia cua Canada. Cac d¢ cao chinh trong h¢ do cao mdi CGVD2013 dugc xac dinh dua
trén cac két qua do GNSS tir 250 tram thudc hé théng kiém soat tich cuc Canada (CACS), mang luoi
co s¢0 Canada (CBN) va m6 hinh geoid CGG2013 (Véronneau M., 2014).

O Vuong qudc Anh tir mang lu6i do cao qudc gia cii chi tim dugc 179 diém do cao 6n dinh trong
mang lu6i d6 cao qudc gia. M6 hinh geoid trong lyc OSGMO02 d6 phan giai 1.5 km x 1.5 km cua
Vuong quéc Anh duoc xay dung dua trén cac dir liéu do trong luc trén dat lién va trén bién cua Co
quan Khao sat dia chét (BGS) ctia Anh, m6 hinh EGM96 cua My, m6 hinh trong luc KMS98 duoc
xac dinh tir cac dir liéu altimetry ciia Pan Mach, cac dir liéu trong luc ciia Cuc trong luc quéc té
(BGI) cta Phap va mé hinh s6 d6 cao d6 phan giai 50 m x 50 m ctia Anh. 179 diém dé cao 6n dinh
duoc st dung dé 1am khép v6i méd hinh geoid trong lwe OSGMO02 nhim nang cao d6 chinh xac cua
mo hinh nay (Forsberg R., Strykowski G, Iliffe J.C., Ziebart M., Cross P.A., Tscherning C.C.,
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Cruddace P., 2001; Iliffe J.C., Ziebart M., Cross P.A., Forsberg R., Strykowski G., Tscherning C.C.,
2003).

O Thé Nhi Ky chi tim thiy 87 diém d6 cao 6n dinh trong mang ludi d6 cao qudc gia. Cac diém
dd cao On dinh nay dugc st dung dé lam khop voi mo hinh quasigeoid toan cau EGM2008 dé xay
dung m¢ hinh quasigeoid quoc gia (Metin Soycan, 2014).

Nhu vay véi muc tiéu dam bao co s khong ché do cao qudc gia dép g yéu ciu cung cap nhanh
chong céc tu li€u ban dd dia hinh cho céac hoat dong kinh té - x3 hoi, trong truong hop nhiéu mébc
do cao bi mét hodc bi xé dich, nhiéu quéc gia da su dung cac méc d6 cao con On dinh trén thue dia
két hop voi cdc mo hinh trong truong toan cau EGM va dir liéu trong luc dé xay dung mo hinh
geoid/quasigeoid qudc gia d6 chinh xac cao.

Ciing c6 mot ddc diém nita 1a cac nude khong cho xay dung xong mé hinh geoid/quasigeoid do
chinh xac cao méi xay dung hé quy chiéu khong gian qudc gia. Vi du ¢ Australia, mic du mé hinh
quasigeoid qudc gia AUSGeoid98 méi dat do chinh xac + 0,4 m (Sussanna, V., V. Janssen, and P.
Gibbings, 2014) da xay dung hé quy chiéu khong gian quéc gia GDA1998. Nhu vdy hé xdy dung
hé quy khong gian qudc gia & cac nudc duoc xdy dung theo timg giai doan: sau mdi 1an xay dung
dugc md hinh geoid/quasigeoid vdi do chinh xac cao hon, nguoi ta lai xay dung hé quy khong gian
quéc gia moi va qua trinh tiém tién nhu vay ct tiép tuc. Vi du nudec My xay dung mo hinh geoid
USGGO09 v6i d9 chinh xac + 3 — 4 cm tuong tng v6i hé quy khong gian quic gia NADS3. Nude My
s& xdy dung hé quy khong gian qubc gia NSRS2022 twong tng mé hinh geoid GEOID2022 véi do
chinh xac £ 1 — 2 cm (Roman, D. R., Y.M. Wang, J. Saleh, X. Li, W. Waickman).

O Viét Nam trong (Ha Minh Hoa, 2017; Ha Minh Hoa, 2018a) d trinh bay m6 hinh quasigeoid
quoc gia VIGAC2017 véi do chinh xac ¢ mirc + 5,8 cm va hé quy chiéu khong gian quoc gia khoi
dau VIGAC2017.

Vién dé cudi cung lién quan dén cau hoi: Hé quy chiéu khong glan qudc gia 12 hé toa 46 dong luc
gan lién voi ITRF hay 1a hé toa d6 khong gian gan lién voi mang kién tao?.

Heé toa d6 khong gian gin lién v6i mang kién tao thuc chit 1a hé toa d6 khong gian duoc cb dinh
v6i mang kién tao, nhung chuyén dong quan tinh so véi ITRF. N6 chinh 1a hé toa do Tisserand.

Tir nam 2012 t6 chirc IGS d3 dua ra dich vu méi: 07 tham sé 7,23, % dé tinh cac s6 hiéu chinh
vao cic toa do do chuyén dong mang duogc xac dinh vao thoi diém ¢, (Altamimi, Z., Métivier, L.,
and Collilieux, X., 2012).Khi do6, thay cho cong thuc (1) chung ta sir dung cong thirc:

x(6)= y(to)+T +D.y(fy)+ R y(tp) + y(to)-(t —1p).

& day thanh phan £ 14 s6 hiéu chinh toa d6 khong gian do chuyén dich ctia mang va dugc tinh
theo cong thuc (Altamimi, Z., Métivier, L., and Collilieux, X., 2012):

2(to)=T +D.y(ty) + R y(ty).

0 day ma tran
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Theo tai liéu (Argus, D.F., R.G. Gordon, M.B. Heflin, C. Ma, R.J. Eanes, P. Willis, W.R. Peltier,
and S.E. Owen, 2010), thanh phan £} c6 thé dugc tinh theo cong thuc sau:

to) =T +D.y(ty)+ [mp ®|x(t,).

0 day ma tran
0 -Q, Qp

[C‘Dp ®]= QZ 0 _Ql’ "

—0;, Qy 0

cac toc do goc Euler Qy, Qp, Q, cua mang kién tao.

Hé quy chiéu khéng gian qudc gia va cac cong thire hiéu chinh cac toa d6 do chuyén dich mang
dugc trinh bay chi tiét trong cac chwong 15, 17 cia tai liéu (Ha Minh Hoa, 2018b).

Hé quy chiéu khong gian qudc gia (NSRS) & My 13 hé toa d6 ba chiéu s& hoan thanh vao nim
2022 va bao gom 04 khung quy chiéu Trai dat: NATRF2022, PTRF2022, CTRF2022, MTRF2022.
Theo tai liéu (Roman, D., 2017), bén khung quy chiéu néu trén, con dugc goi la cac khung quy chiéu
dugc gin lién véi mang kién tao, 1an luot nim trén cic mang kién tao Bic My (North America —
NA), Thai Binh Duong (Pacific - P), Caribbe (C), Mariana (M) twong mg v&i khung quy chiéu
khong gian qudc gia NSRF2022 — 14 su trién khai NSRS ctia nudc My, thém vao d6 NRSF2022 lién
két chit ché véi ITRF2014 vao thoi diém chuan 2010.0.

Nhu vay, véi cach tiép can viéc xay dung hé quy chiéu khong gian qudc gia gan lién v6i mang
kién tao nhu da trinh bay o trén, chung ta s€ dat duoc cac 19i ich sau:

- Cac toa d6 khong gian cua cac diém tric dia ndm trén mang kién tao s& khong thay ddi theo
thoi gian trong hé quy chiéu khong gian qudc gia do chuyén dich ctia mang kién tao. Diéu nay dam

bao su on dinh cua cac hé quy chiéu toa d mat phang va do cao quoc gia;

- Dya trén céc két qua do ldp mang ludi GNSS dugc xay dung trén mang kién tao c6 céac toa do
khong gian ca trong hé quy chiéu khong gian qudc gia va 1an trong ITRF, ching ta c¢6 dit liéu khong
gian rat quan trong dé hiéu chinh thuong xuyén cac vén téc goc Euler cia mang kién tao ndy nhim
dong gop vao viée hoan thién mo hinh dong lyc mang kién tao, x4c dinh su bién dang cua lanh thd
qudc gia do cac hoat dong ndi sinh bén trong vo Trai dat thudc lanh tho qudc gia, phdi hop véi to
chirc IGS dé hiéu chinh thuong xuyén ITRF vao cac thoi diém khac nhau;

- Trong truong hop cac toa do khong gian cua cac diém GNSS thudc mang ludi GNSS dia dong
lue quéc gia da duoc xac dinh trong hé quy chiéu khong gian qubc gia gin lién véi mang kién tao,
néu phat hién thdy sy dich chuyén ciia cac diém GNSS, thi yéu t chuyén dong mang kién tao bi loai
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trir va nguyén nhan 13 do cac hoat dong dia chit noi sinh bén trong 16p vo Trai dat thudc lanh thd
quéc gia gy ra, vi du hoat dong cta cac doi dat gdy thugc mang kién tao, su sut ltin cua vung lanh
tho v..v. Khi loai trir anh hudng ciia sy chuyén dong ciia mang kién tao, ddy 1a tién dé dé nghién ctru
su bién dang 1anh thé qudc gia do cac hoat dong dia chét ndi sinh khéac gay ra.

3. Két luan

Qua trinh x4y dung hé quy chiéu khong gian qudc gia gin lién véi viée xdy dung mo hinh quasi-
geoid do chinh xéc cao trén lanh thd Viét Nam. Vé ph?m minh, do chua hoan thanh viéc do dac trong
luc chi tiét trén 13nh thd quéc gia, nén viéc st dung mang ludi do cao hang I,I1 dé xay dung md6 hinh
quasigeoid do chinh x4c cao c6 y nghia dic biét. Tuy nhién dé hoan thién mang lu6i d6 cao hang
LII & Viét Nam doi hoi chi phi nhiéu kinh phi va tén thoi gian dén hang thap ky. Dé dap tng kip
thoi viéc dam bao dir liéu phuc vu cac nhu cau phét trién kinh té - xa hoi cua dat nude, tir kinh
nghiém qudc t& chung ta c¢6 thé ting bude xiy dung mé hinh quasigeoid qudc gia dwa trén cac md
hinh trong trudng trai dét hién co va cac dd cao trén cac moc do cao hang I, I1 6n dinh va song song
v6i cong viée d6 tién hanh xay dung hé quy chiéu khong gian qudc gia. Qua trinh nay c6 thé lip cho
dén khi nhan dugc mé hinh quasigeoid qubc gia do chinh xac cao cling voi hé quy chiéu khong gian
qudc gia twong tng.

Tét yéu hé quy chiéu khong gian quéc gia s& 13 hé quy chiéu khong gian gin lién v6i mang A —
Au & Viét Nam.Q
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Summary

National spatial reference system closed with tectonic plate — tendency of construction of

modern national reference system in the world
Ha Minh Hoa
Vietnam Institute of Geodesy and Cartography

In process of construction of national spatial reference system, an interested problem is stability
of the national height system for building of high accurate quasigeoid model. Because the national
height system had been exploited a long time, many fist and second orders benchmarks had been
displaced from social — economical and tectonical activities, repeat measurement of first and second
orders networks requires many cost and time, then many countries only had selected stable fist and
second orders benchmarks to fit to the national quasigeoid model constructed by gravimetric data.
In Vietnam, quasigeoid model VIGAC2017 had been constructed by this approach. Apart from that
at present the national spatial reference system is reference system closed with tectonic plate. This

scientific article will consider above mentioned problems.Q

TAP CHi KHOA HOC DO DAC VA BAN PO SO 41-9/2019 9



