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Po cao vé tinh

b6 chinh xac

Quin dao Trwong Sa

Muc dich ctia bai bdo la nghién ctru phwrong phdp ddnh gid dj chinh xdc ctia
s liéu do cao vé tinh. B chinh xdc ctia s liéu do cao vé tinh dworc xdc dinh
dwa vao chénh léch dé cao tai diém giao cdt ctia vét do thdng va vét do gidng.
Phwong phdp ddnh gid do chinh xdc & ddy dworc xdy dwng dwa theo phwong
phdp Gauss va phwong phdp Betxen. Cdc tinh todn thwc nghiém dwoc thuc
hién dwa vao s6 liéu ctia 18676 diém do bdng vé tinh Cryosat-2 tir chu ky 31
dén chu ky 43 trén viing bién xung quanh Qudn ddo Trwong Sa. Két qud la
da xdy dwng dwoc cong thirc ddnh gid dd chinh xdc ctia sé liéu do cao vé tinh
trong trurong hop khéng ¢ sai s6 hé théng va trudng hop cé sai sé hé thdng.
Cdc két qud thuc nghiém cho thdy sé liéu do cao vé tinh Cryosat-2 trén viing
bién xung quanh Qudn ddo Trwong Sa khéng chira sai s6 hé théng va dat do

chinh xdc +0,035m.
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1. Patvan dé

Trén thé gidi, trong nhirng ndm gan day, do
cao vé tinh (Altimetry) phat trién rat manh mé,
dwoc tng dung hiéu qua trong cac linh vuc Tric
bia, bia Vat Ly, Hai Dwong Hoc, Khi Twong va Moi
Truwdng. Trong Tric Dia, s6 liéu do cao vé tinh cho
phép xac dinh dia hinh mat bién trung binh dong
luc, geoid bién, di thuwong trong lwc bién va dia
hinh day bién v.v (Lee-Lueng Fu, Anny Cazenave,
2001), (Smith, W.H.F,, 2015), (Zhang, S., Sandwell,
D.T. 2016). Trong bia Vat Ly, s6 liéu do cao vé tinh
cho phép nghién cru dwoc ciu tric, thanh phan
vat chit cta lop vo trai dat dudi day bién. Bang s6
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liéu do cao vé tinh, lan dau tién ngwoi ta thanh 1ap
dwoc ban d6 bang trén bién va gidm sat dwoc hién
twong bang tan do néng 1én toan ciu. S6 liéu do
cao vé tinh cling dwoc st dung dé nghién ctu cac
dong hai lwu, ban d6 séng bién vv... Cho dén nay,
do cao vé tinh la cong cu duy nhat cung cap s6 liéu
do vé bién trén toan ciu v&i do chinh xac dong déu,
Kip thoi va véi chi phi thip (Lee-Lueng Fu, Anny
Cazenave, 2001), (Andersen, Ole Baltazar, Per
Knudsen., 2016).

O Viét Nam, ng dung do cao vé tinh dé
nghién ctru bién méi dwoc thwe hién vai ndm gan
day. Cac nghién ctu chi yéu tip trung vao viéc
ung dung cac sdn pham cuda thé gi¢i (Dwong Chi
Céng, 2014), (Ha Minh Hoa, 2015). Mét sé it cac
nghién ctru sdu vé xit Iy s6 liéu do cao vé tinh nhu:
Tinh cac s6 hiéu chinh trong do cao vé tinh
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(Nguyén Vian Sang, 2011); Xac dinh di thudng
trong luc tir s§ liéu vé tinh (Nguyén Vin Sang,
2012); Xay dung mo hinh MDT tir s6 liéu do cao vé
tinh (Nguyén Vian Sang, 2016).

Trwéc khi st dung s6 liéu do cao vé tinh cin
phai danh gid do chinh xac cua so liéu. Trén thé
gidi, cong viéc nay dwgc danh gia tai cac tram hiéu
chuén. Trén Bién Péng, chung ta khong c6 tram
hiéu chuan dé thuc hién cong viéc nay. Trong diéu
kién do, bai bao nay sé dwa ra phwong phap danh
gia d6 chinh x4c s6 liéu do cao vé tinh dwa vao
chénh léch dd cao tai diém giao cit cta cac vét do.

2. Khu vire nghién ciru va sé liéu str dung

Khu vuc nghién ctru phwong phap danh gia
do6 chinh xac s6 liéu do cao vé tinh 1a vung bién
thudc quin ddo Trwong Sa c6 gidi han: do vi twr
6200’ dén 12230’, @0 kinh tir 111230’ dén 118200
S6 liéu do cao vé tinh dwgc danh gia d6 chinh xac
1a 18676 diém do cta vé tinh Cryosat-2 do & ché
do trac dia (Geodetic Mission - GM) tir chu ky 31
dén chu ky 43 trén vung bién thuéc Quin dao
Trudng Sa. Cac diém do c6 toa do tric dia trong hé
toa do qudc t€ WGS-84 va d6 cao mat bién SSH
(Sea Surface Height). Cac sé liéu nay dwoc cung
cp béi AVISO (AVISO, 2014). CAc s6 lidu nay da
dwoc tinh toan cac s6 hiéu chinh nhw anh hwong
clia triéu, tAng ddi luu, ting dién ly vv... (Nguyén
Van Sang, 2011)

Vé tinh do cao dwoc thiét ké sao cho tip hop
cac diém do cao tir vé tinh xuéng mat bién tao
thanh cac vét quét trén mat bién (con goi la cac
cung), xem Hinh 1. Cic cung cat nhau tao thanh
cac diém giao cat (Hinh 2).

3. Phwong phap danh gia dd chinh xac s6 liéu
do cao vé tinh

3.1. Xdc dinh vi tri giao cdt va tinh chénh léch dé
cao tai diém giao cdt

Cac diém giao cit thudng khong triing véi cac
diém do, vi vy ma viéc dau tién, quan trong trong
xtr 1y s6 liéu do cao vé tinh 1a xac dinh vi tri diém
giao cit va tinh chénh léch d6 cao mat bién tai
diém giao cat. Viéc xac dinh vi tri diém giao cat va
chénh léch d6 cao tai di€ém giao cat c6 thé dwoc
thuc hién bang phwong phap mo phong da thirc
bac 2 nhw sau (Nguyén Vin Sang, 2013):

Gia st trén cung (thang hoic giang) c6 i diém
c6 toa do la (B; Li). Cung nay sé dwgc mo phong
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Hinh 2. Diém giao cdt trong do cao vé tinh trén
bién Péng (Nguyén Vin Sdng, 2016).

1 A

bang da thirc bic hai:
L=aB?+bB+c (1)
Trong (1), a, b, c 1a cac tham s6 can xac
dinh. D€ xac dinh 3 tham s6 nay thi trén cung cin
c6 3 diém biét toa d6 (chinh la cac diém do cao).
Néu s6 diém nay la n nhiéu hon 3 thi cac tham sé
dwoc xac dinh theo nguyén ly s6 binh phwong nhd
nhit.
Né&u cung thing dwoc moé phong bang da thirc
L =a,B” +b,B +c, Vacung gidng dwgc mo6 phong
bang da thirc L=a B’ +b B+, thi vi tri cta diém
giao cat1a nghiém cua hé phwong trinh:
L=aB?+bB+c, )
L=a,B*+b,B+c, (2)
Hé phwong trinh (2) sé c6 2 nghiém, nghia la
s& ¢4 2 diém giao cat. Hai diém giao cat nay nam &
hai ntra cia d6 thi parapol cta da thirc bac hai mo
phéng cung thing va cung gidng. Diém giao cit
hop ly sé 1a diém nam trén doan cung thing va
doan cung giang. So sanh hai diém nay voi diém
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dau va diém cuéi ctia cung thing hodc cung
giang sé tim ra diém giao cit phu hop.

Vi tri diém giao cat tim dwoc chwa phai 1 vi
tri chinh xac ma chi 1a vi tri gan ding. Sau khi tim
dugc diém giao cit gan ding, so sanh toa do diém
nay véi cac diém trén cung thang va cung giang sé
tim dwoc 4 di€ém 14n cin cta diém giao catla i i+1,
jva j+1 (Hinh 3). Dya va 4 diém nay sé xac dinh
dwoc vi tri di€ém giao cat chinh x4c hon (¢).

Sau khi c6 vi tri di€ém giao cat, dd cao mat bién
tai diém giao cit tinh theo cung thang (SSH, ) va

theo cung giang (SSH;) sé dwoc ndi suy tir cac

diém do 1an cin. Chénh léch d6 cao tai diém giao
cat dwoc tinh theo cong thirc:
dH = SSH¢ - SSH¢, (3)

3.2. Ddanh gia dé chinh xdc sd liéu do cao vé tinh
dwa vao chénh léch do cao tai diém giao cat

SSH°: va SSH¢; 1a do cao mat bién cta cung 1
diém giao cat ¢, dwoc do theo cung thing va cung
giang. Néu khong c6 sai s8 thi hai gia tri nay bang
nhau va dH = 0. Trén thuc té, gia tri dH #+ 0 1a do
6 sai s0. Do d6, dwa vao gia tri dH tai cac diém giao
cat c6 thé danh gia dwoc do chinh xac do cao vé
tinh:

Coi dH; 12 tri do tai diém giao cit thir i. Trén
khu virc nghién ctru ta sé cé day tri do (dHy, dH;, ...,
dH,). Tri thuc cia cc tri do nay bang 0, sai s6 thuc
chinh bang tri do. Ky vong toan hoc ctia diy tri do
nay duoc tinh bang cong thirc:

= A . =
Piem giao cat

— H
E(dH)=dH =—[d ] (4)
m
+) Néu ky vong toan hoc E(dH) = 0 thi trong day tri
do khong c6 sai s6 hé thdng, khi d6 sai s6 trung
phwong cta tri do dwoc xac dinh bang cong thirc
Gauss (Hoang Ngoc Ha va Truwong Quang Hiéu,

2003):
[[dH .dH
Mgy =+ B (5)

Theo nguyén tic dong dnh hwdng, tir cong
thirc (3) ta co:

mz, =m’ + mg =2m’ (6)
Thay vao (5) ta c6:
My dH.dH
m, = ==+
do \/E 2m (7)

+) Néu Ky vong todn hoc E(dH) # 0 thi trong
day tri do c6 sai s6 hé théng, khi d6 sai s6 trung
phwong cua tri do dwoc xac dinh theo do 1éch
chuin bang cong thirc Betxen (Hoang Ngoc Ha va
Trwong Quang Hiéu, 2003):

Hinh 3. Vi tri diém giao cdt chinh xdc.

Cung thang

L&
Piem do

Cunyg giang

Hinh 4. Chénh Iéch d6 cao tai diém giao cat.
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Hinh 5. Phdn bé chénh léch do cao tai diém giao cdt theo do vi.
vV - S6 liéu do cao cta vé tinh Cryosat-2 tir chu
My, =%, [— Ky 31 dén chu ky 43 trén vung bién xung quanh
] m-1 Quan dado Trwong Sa khdng con chira sai s6 hé
Trong do: v 1a so hiéu chinh dwoc tinh: thong va dat do chinh xac +0,035 m..
v=dH -dH (8)
Khi @6 do6 chinh xac do cao dwoc xac Tai liéu tham khao
dinh bang cong thirc: Andersen 0. B, Knudsen P, 2009. The DNSC08
_my, + 'A% 9 mean sea surface and mean dynamic
My = = ) topography. J. Geophys. Res,

V2 2(m-1)

4. Tinh toan thyc nghiém

Tl co s& ly thuyét da trinh bay & trén, ching
toi tién hanh thwc nghiém trén ving bién xung
quanh Quan ddo Trwong Sa védi 18676 diém sd
liéu vé tinh Cryosat-2, da tinh dwoc 1474 diém
giao cat, gia tri chénh léch do cao 16n nhat dHmax
= 0,262m, gia tri nhdé nhit dAmin = -0,211 m, gia
tri trung binh = -0,001m. Sy phan b6 gia tri dH
theo d6 vi dwoc thé hién trén Hinh 5.

Tl Hinh 5 ta thiy phin b6 ctia dH déu vé phia
trén truc hoanh, twong trng véi gia tri trung binh
~0,000 m. Piéu nay ching t6 trong day tri do
khong con chira sai s6 hé thong. Do chinh xac cia
tri do dworc danh gia theo cong thirc (8):

m,, =i‘/M =+0,035m (10)
2x1474

5.Kétluin

- Do chinh x4c ctia s6 liéu do cao vé tinh c6 thé
dwoc xac dinh dwa vao chénh léch do cao tai diém
giao cat theo cong thirc (8) trong truwdmg hop
khong c6 sai s6 hé théng hodc cong thirc (10)
trong truedng hop 6 sai s6 hé thong.

doi:10.1029/2008]JC005179.
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ABSTRACT

Evaluation of accuracy of the altimetry data in the sea area around
the Truong Sa Archipelago

Sang Van Nguyen, Tri Van Vu

Faculty of Geomatics and Land Administration, Hanoi University of Mining and Geology, Vietnam.

This paper focuses on studying a new method to evaluate the accuracy of satellite altimetry data
which is determined on the different height at cross-over points between ascending and descending
tracks. This method bases on the Gauss and Bexen methods. In this paper, we conducted the
experiment by using 18676 observations of Cryosat-2 satellite from cycle 31 to cycle 43 in the sea
area around the Truong Sa Archipelago. From these results, the authors proposed a new formula to
evaluate the accuracy of satellite altimetry data in the case with and without systematic errors. The
experimental results showed that, the altimetry data from Cryosat-2 on the sea around the Truong
Sa Archipelago does not contain systematic error and obtains the accuracy at + 0.035m.
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