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16.TS. Nguyén Gia Trong, Truong DPai hoc Mo - Dia chit - Uy vién
17.TS. Tran Thily Duong, Trudng Dai hoc Mo - Pia chét - Uy vién
18. TS. Nguyén Pai Dong, Cuc Po dac, Ban dd va Thong tin dia ly Viét Nam - Uy vién
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Xay dung lu6i 6 vudng di thudng myc nudc bién
tir sb lidu do cao vé tinh SENTINEL-3A bang phuong phap
Collocation

Nguy?n Vin Séng"*, S Vin Mong’

! Trieomg Pai hoc Mo - Dja chat
? Poan Do dac bién vé hai do va Nghién cteu bién

TOM TAT

Muc dich ctia nghién ciru ndy 1 xdy dyng luéi 6 vuong di thudng myc nuée bién (Sea Level Anomaly -
SLA) tir s6 liéu do cao vé tinh trén Bién Déng bing phuong phép Collocation. Do cao v¢ tinh xéc dinh
dugc d§ cao mit bién, sau khi trir di mit bién trung binh s& nhin dugc dj thuong myc nudc bién tai cic
diém do. D& xéc dinh dj thuong myc nue bién tai cic diém mat ludi 6 vudng, phuong phap Collocation
di dugce sit dung. Phuong phap tinh todn cdc gid tri hi¢p phuong sai thyc nghi¢m va xdc dinh him hiép
phuong sai 1y thuyét di duge nghién ciu. Véi dj thudng myc nuée bién trén khu vyc Bién Dong, ham
hiép phuong sai 1y thuyét dugc lya chon 1 da thirc bac hai. Trén co sd 1y thuyét di dugc nghién ciru,
chuong trinh may tinh da dugc xay dyng. Ket qua thyc nghiém di xay dung dugc ludi 6 vudng di thuong
myc nuée bién tir s6 ligu do cao vé tinh SENTINEL-3A clia chu ky 84 véi kich thuc mat luéi 1a
15"x15; tong sé diém cuia ludi 1 4941 diém; gia tri 16n nhit 14 0,345 m; nho nhat 14 -0,239 m; trung binh
14 0,058 m; d¢ chinh xéc dat 13 £0,076 m.

Tir khéa: Do cao vé tinh, dj thudng myc nudc bién, Bién Dong, SENTINEL-3A.
1. Djt viin aé

Trong nhimg nim gin diy, do cao v¢ tinh dugc img dung rong rdi trong nghién ciru bién. Tir s6 li¢u do
cao vé tinh c6 thé tinh duge dj thuéng myc nude bién tai cac diém do. Dj thudng myc nuéc bien (Sea
Level Anomaly - SLA) 13 chénh Iéch giira myc nude bién tirc thoi va myc nudce bién trung binh. Dj
thudng myc nude bién sé phuc vu vi¢e nghién ciru sy thay d6i myc nude bién theo mua, nghién ciru khi
tugng trén bién, canh bio séng thin va nghién ciru thiy tridu. Tr két qua xdc dinh dj thuong myc nude
bién d3 xac dijnh dugc djng ning cla nudc bién trén vinh Mexico c6 gid trj rat 1ém vao thoi diém 10 ngay
trude khi siéu bio Katrina di qua nam 2005; khi song than tai An D§ Duong xdy ra ngay 26/12/2014, cic
két qua quan sit cia vé tinh Jasonl (chu ky 129) va v§ tinh ENVISAT (chu ky 352) déu ghi nhan gia tri
16n cua dj thuémg myc nude bién (ESA, 2009). @ Viét Nam, da c6 nhimg nghién ciru xdc dinh SLA trén
Bién Pong tir s6 liéu do cao v¢ tinh va m6 hinh mit bién trung binh DTU13MSS (Nguyén Vin Séng va
nnk., 2016).

Dé phyc vu céc myc dich img dyng khéc nhau, can thiét phai xay dyng luéi 6 vudng dj thudmg myc nude
bién tir gia tri SLA tai cic diem do. Trong dja th(‘)ng ke, cé nhiéu phuong phap ndi suy nhw ndi suy tuyén
tinh, ndi suy da thirc, ndi suy kriging, nfi suy trong so gan nhat, ndi suy nghich dio khoang céch trong s6, nfi
suy ham spline,... Nghién ciru ndy tdp trung vao vi¢c img dyng phuong phap Collocation, mdt phuong
phép da duge {rng dung hi¢u qua trong trac dja (Neiman, 2010), d¢ n¢i suy dj thudng myc nudc bién cho
cac diém mit lu6i 6 vudng. Céch tinh higp phuong sai thyc nghiém va xac djnh ham hi¢p phuong sai ly
thyyét ciing dugc nghién ciru. Trén co s& ly thuyét, chuong trinh méy tinh da dugc xdy dyng.

Bt dau tir nhimg nam 1980, v¢ tinh do d9 cao di dugc phét trién nhanh chéng va tré thanh mdt cong cy
hitu ich cho nghién ctru bién: 10 dy 4n do cao v§ tinh di hoat dong 1a: Geosat, ERS-1/2,
TOPEX/Poscidon (T/P), Geosat Follow On (GFO), Jason-1/2, Envisat, HY-2A, SPOT; 10 dyr én do cao
vé tinh dang hoat dng 1a CryoSat, SARAL/AltiKa, Jason-3, SENTINEL-3A/B, CFOSAT, HY-2B/2C,
Jason-CS v vé tinh SWOT. Trong d6, Sentinel-3A dugc phéng vao ngdy 16 thang 2 nim 2016 va hi¢n
dang hoat djng & ché ¢ 13p lai chinh xdc (ERM) véi chu ky 13p lai 14 27 ngay (ESA, 2023).

* Tdc gia lién hé
Email: nguyenvansang@humg.edu.vn
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Do d6, s6 liéu ciia SENTINEL-3A 1 sé liéu méi, phu hgp aé nghlcn ciru Bién Péng. Bai bdo lya chon
thye nghiém xay dyng dugc ludi 6 vudng dj thudng myc nude bicn tir s6 liéu do cao vé tinh SENTINEL-
3A cua chu ky 84. Viéc danh gia d§ chinh xéc ctia phuong phép ciing duge thyc hi¢n.

2. Co s& Iy thuyét va phwrong phép nghién ciru
2.1. Nguyén Iy do cao v¢ tinh va dj thwomg mec miede bién xdc dinh tic do cao v¢ tinh

Nguycn tic co ban cua do cao vé tinh nhur sau: Vé tinh phét di mot chum séng ngin trong dai song
rada xudng mit nuérc song ndy phan xa trd lai va duqc v¢é tinh thu nhan lai. Do dugc thoi gian lan truyén
tin hiéu hai chiéu 1a At. Khi do, dd cao tir vé tinh dén mit nudce c6 thé duge xic dinh theo cong thirc
(Rosmorduc et al., 2009):

h= c% )

trong do: ¢ 1a toc d6 lan truyén tin higu; Az 12 thoi gian lan truyén tin hiéu hai chiéu; 4 1 khoang cach tir
vé tinh dén mit bién,

Bai vi nude phan xa tét tin hi¢u rada nén phwong phép ndy dic biét phu hop tren bién va dai duong.
Song phat tir vé tinh dén mit nude khong phm 1a mdt tia ma 1a mgt trum tia, chlcu 1én mit nuéc thanh
mdt hinh tron ¢é ban kinh vai km, duge goi la “Déu chan - footprint ” (Hinh 1). Cin phai tinh toan hi¢u
chinh méi ¢6 duge tr do A tir v¢ tinh dén miit bién.

Trén v¢ tinh dugc gin méy thu GNSS hoiic céc hé théng theo ddi vé tinh, quy dao vé tinh dugc xic
dinh. Nghia 13, xac dinh dugc d cao triic dia cua vé tinh (#) so véi Ellipsoid quy chiéu WGS-84. Khi do,
d% cao mit bién (SSH - Sea Surface Height) dugc xc dinh nhur sau (Rosmorduc et al., 2009):

SSH =H —h—heor, (2
trong d6: heor 12 cdc s6 hiéu chinh.

Tir 46 cao mit bién, dj thudng muc nuée bién duge tinh theo cong thirc:

SLA = SSH — MSS 3)
trong d6: MSS 1a ¢ cao mit bién trung binh, dwgc lay tir md hinh mit bién trung binh toan ciu.

chan /)| Matbién

SSH Geold
Ellipsold
a3

Hinh 1. Nguyén ly do cao v¢ tinh (Gunter Seeber, 2003)
2.2. Nji suy di thuweong murc nirde bién bang phwong phap Collocation

pé phuc vu cdc muc dich ng dung khac nhau, can thiét phai xdy dvng ludi 6 vudng di thudng myc
nurée bién tir cdc gid trj ndy tai cdc diém do. Cong vige ndy ¢6 thé dugc thyc hién bing phuong phép ndi
suy Collocation nhu sau: Gia sir trong khu vyre xet con g:a trj dj thudng myc nuéc bién SLA = (SLA,,
SLA,, ..., SLA,), di thudng myc nudc bién tai diém P (diém mit ludi) duge xdc dinh theo cong thirc

(Nciman 2010):

SLAp = KT(i,P).(K(i,j))~.SLA )
lrong d6: K(i,P) - ma trin hi¢p phuong sai giira diém P va céic diém i da biét, K(ij) - ma trin hi¢p phuong
sai giita diém i va diém j trong tap hop s0 li¢u di c6.

2.3. Tinh todn cdc gid trj higp phirong sai thye nghi¢gm ctia dj thieomg myec nirde bién

Dbi véi dj thudng myc nuéce bién, gid tri higp phwong sai thyc nghi¢ém dugce tinh theo cong thic
(Neiman, 2010):
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(K(0) = nlozrgl SLA?

K(1.4l) = nilz',‘,,;l SLA.SLA;
—_1lyn

| K(2.8) = -5 SLA.SLA;

o ©)
K(k.Al) = ;—kz’;‘g,sm,.sm,
| K(p.41) = ;‘;z;‘;lsml.sm,
véi didu kign: kal-Z <l <kAl+%, ©6)

& day ¢, - khoang cich giira hai diém i va j; A - khoang cich gin nhét giita cdc diém. Trong trudng hop
nay chinh Ia khodng cich gin nhit giira cac diém do cao v¢ tinh, ddi véi s6 li¢u v¢ tinh sir dung & nghién
ciru ndy (SENTINEL-3A) nén liy AL = 4’; p - 13 mét s6 tw nhién dwong phy thudc vao do rong cta khu
vure nghién ciru, d6i véi Bién Dong p = 30; ny (k= 1, 2,..., p) - s6 lugng cip diém i v j théa man diéu
kién (6).

p.Al

Hinh 2. So d6 cdc diém tinh cdc gid tri hi¢p phwong sai thue nghiém

Piéu kién (6) dugc biéu dién trén Hinh 2. Tir diy ta thdy, gia trj hi¢p phuong sai thyc nghi¢m tinh
theo cong thirc (5) chi sir dyng nhimg di¢m j ndm trén phan gach chéo.
Pb thi hiép phuong sai thyc nghi¢m ciia chu ky 84, v¢ tinh SENTINEL-3A dugc trinh bay trén Hinh 3.

0.008 [ S S

2 8 8

Hiép phuong sal thye nghiégm (m2)
o o ©o § o o o

003 —
002
.001
0.000 _
0.0 05 10 15 20 25 30
Khodng cdch ciu (d§)

Hinh 3. D6 thi hi¢p phweong sai thiec nghi¢m ctia chu ky 84, vé tinh SENTINEL-3A
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2.4. Xdc dinh ham hi¢p phicong sai Iy thuyét ciia di thirdmg mirc nude bién

Trén co so cdc gid tri hi¢p phuong sai thyc nghi¢m tinh dugc, ta lya chon ham hi¢p phuong sai ly
thuyet phu hop. Déi véi s6 lidu di thuong muyc nuéce bién trén khu vie Bién Dong, két qua tinh hu;p
phuong sai thye nghi¢m tai chu ky 84 cua vé tinh SENTINEL-3A duge thé hién trong Hinh 3. Véi d0 thi
cuia hiép phuong sai thuc nghiém nay thi ham hiép phuong sai Iy thuyét nén chon 1a ham béc hai c6 dang:

K@) = 0.2 +a.l+p, )
trong d6: € - khoang cach giira cic diém; 6, a, B - cic tham s6 can xéc dinh.

Céc 4n sb 0, a va f s& duge xac dinh bing phuong phap s6 binh phuong nho nhit theo céc gi tri hiép
phuong sai thyc nghi¢m tinh dugc theo (5).

2.5. Churomg trinh mdy tinh xdy dung lwedi 6 vudng dj thicomg muec niede bién

Trén co so ly thuyet trinh bay ¢ trén, chucmg trinh may tinh xdy dung ludi 6 vudng d| thuong myc
nuéc bién da duge thanh 1gp. Giao dién ciia chuong trinh nhu Hinh 4. Chuong trinh gdm 3 module:
Module tinh hi¢p phwong sai thyc nghi¢m (EMPCOV); Module xdc dinh ham hi¢p phuong sai ly thuyét
(COVFIT); va module ndi suy dj thudng muc nuéce bién cua cac diém mit luéi INTERPOLATION).

O SLA INTERPOLATION X

EMPCOV

o]

INTERPOLATION
o
EXT — =
Sl

Hinh 4. Giao di¢n chieong trinh xdy dung lweéi 6 vuong dj thieong muec nicée bién
3. Két qui va thio luin

3.1. Khu vire nghién cieu va so liéu nghién cieu

24°

22°

\

‘0

AN
o}‘o‘o

o] L “3‘?“

WY

06"

102 104° 106* 108* llO’ ll“‘ ll4' 116 118° 120

Hinh 5. Khu viee nghién ctru va 56 li¢u nghién ciru
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Khu vie nghién clru 1a viing Bién Dong bao g(’)m bién Viét Nam va vung phy cén, dugc gidi han bai
(5°N, 25°N) theo vi d¢ va (105°E, 120°E) theo kinh d¢ (Hinh 5).

Dé phuc vu cho myc dich nghién ciru, ching ti da thu thip sb lidu chu ky 48 cia vé tinh SENTINEL-
3A, thyc hién nhiém vy do & cheé dg “Idp lai chinh xic” - ERM (ESA, 2023), do tir ngdy 06/4/2022 dén ngy
03/5/2022. S6 diém do trén khu vyrc nghién ciru 13 7417 diém. Vi tri céc diem do duoc the hién trén Hinh 5.
S6 liéu duge cung cap bdi AVISO (AVISO, 2023). So ligu cung cip & dang dd cao mjt bién (Sea Surface
Height - SSH). T s6 liéu nay, SLA dugc tinh todn béng cach tnr di d§ cao mat bién trung binh clia m6 hinh
MSS toan cau. D§ chinh x4c ciia SLA tai céc diém khéc nhau durgc coi 1a nhu nhau trong tinh toan.

3.2. Két qud tinh higp phwong sai thirc nghi¢m va xdc dinh ham hi¢p phwong sai Iy thuyét

Két qua tinh hiép phuong sai thyc nghiém va x4c dinh him hi¢p phuong sai ly thuyét duge trinh bay
trong Bang 1. Déi véi s6 liéu vé tinh SENTINEL-3A thi khoang céch tinh phuong sai phu hop 12 4’ (=
0,0667°). Dé hiép phuong sai tigm cin dén gi4 trj 0, cin tinh dén 41 gid tri. Khodng cich & day la khoéng
cach trén ellipsoid, trén pham vi nho ¢6 thé ding mit cdu ¢6 ban kinh phu hogp dé thay thé nén goi la
khoang céch ciu. Don vi ciia hi¢p phuong sai 2 (m?) theo cong thirc (5). Do thi ciia ham hiép phuong sai
dugc trinh bay trong Hinh 6.

Véi db thi ciia phuong sai thyc nghiém nhu Hinh 6 (duong mau xanh) thi ham hiép phuong sai ly
thuyét nén chon la ham béc hai la phu hgp. Cac gia trj tham s6 ctia ham xdc dinh dugc 1a: 6= 0,001126; a
=-0,004966; # = 0,005673.

3

Bang 1. Két qud tinh hi¢p phwong sai thuc nghiém va xdc dinh ham hiép phweong sai 1y thuyét

Khoing | Hi¢p phuong sai (m2) Khoérlg Hiép phuong sai (m?)
cich cau Thyc Ly Pd TT | cichcau Thue Ly P
(49) nghi¢m thuyét lich (49) nghi¢m thuyét léch

T
T

T 100000 | 0007108 | 0005673 | 0001435 [22 |14000 [0,001247 |0,000927 | 0,000320
2 | 00667 | 0005329 | 0005347 |-0000018 [23 [ 14667 |0,001194 |0,000811 | 0,000383
3 01333 | 0004957 | 0005031 [-0,000074 |24 [1.5333 |0,00109 | 0,000705 0,000391 |
4 | 02000 | 0004574 | 0004725 |[-0,000151 [25 [1.6000 [ o0,001144 | 0,000610 0,000534 |
5102667 | 0004694 | 0,004429 |0,000265 |26 | 1.6667 |0,000956 | 0,000524 | 0,000432
6
EB
8
9

0,3333 0,003924 0,004143 -0,000219 | 27 1.7333 0,000454 0,000448 0,000006
04000 | 0,003582 | 0,003867 | -0,000285 |28 | 1.8000 | 0,000170 | 0,000382 | -0,000212
Bl
04667 | 0,003244 | 0,003601 | -0,000357 |29 | 1.8667 | 0,000299 | 0,000326 | -0,000027
05333 | 0,002998 | 0,003345 | -0,000347 [30 | 19333 | 0000362 | 0,000280 | 0,000082
70 [0,6000 | 0,002877 | 0,003099 |-0,000222 |31 | 2.0000 [ 0,000313 | 0,000244 | 0,000069
TT [0.6667 | 0002741 | 0,002863 | 0000122 |32 | 20667 | 0,000300 | 0,000218 | 0,000082
12 [ 0,333 | 0002610 | 0,002637 |-0,000027 |33 | 2.1333 | 0,000280 | 0,000203 | 0,000077
13 (08000 | 0,002466 | 0,002421 | 0,000045 |34 | 22000 | 0000222 | 0000197 | 0,000025 |
d i _’_-———'--‘
14 | 08667 | 0,001566 | 0,002215 | 0000649 |35 | 22667 | 0,000348 | 0,000201 | 0,000147
(15 | 09333 | 0,001867 | 0,002019 | -0000152 |36 | 23333 | 0000226 | 0000215 | 0,000011
’ ’ __'_—-—‘

16 | 1,0000 | 0001622 | 0001833 |-0,000211 |37 | 24000 | 0,000176 | 0000239 | -0,000063

17 | 10667 | 0,001616 | 0,001657 |-0,000041 |38 | 24667 | 0,000184 | 0,000273 | -0,000089

18 | 1,1333 | 0,001521 [ 0,001491 [0,000030 |39 | 25333 | 0,000159 | 0,000318 | -0,000159

19 [ 1,000 [0,001490 [ 0001335 | 0000155 |40 | 26000 | 0,000144 |0,000372 | -0,000228
’ ’ '_--—'“

20 | 1,2667 | 0,001396 | 0,001189 |[0,000207 |41 | 26667 |0,000119 | 0,000436 | -0,000317

21 | 1,3333 0,001339 | 0,001053 | 0,000286

Tir Bang 1, céc thong ké vé 4§ I¢ch giira gi4 trj higp phuong sai s i 16 st g8 -
o 12 ; i g sai thue nghi¢m va 1y thuyét da dugc tinh
toan: d¢ I¢ch 16n nhét 1a 0,0014 m; d 1éch nhé nhét 13 -0,0006 m; d¢ léch trung binhylé 0 %?)OOam. gé léch
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trung phuorm: 12 0,0003 m. Tir két qua ndy cho thiy: do I¢ch giira gla trj hu;p phuong sai lhuc nghi¢m va
1y thuyét rit nho; dd thi cia hi¢p phuong sai thyc nghi¢m va ly thuyét rit khép nhau. Diéu nay ching to
ham hiép phuong sai 1y thuyét tim duge rit phiy hop véi céc gid trj thye nghi¢m.

Tir céc két qua xac dinh ham hi¢p phuong sai va sd li¢u SLA tai cic dlcm do. ludi 6 vudng SLA trén
khu vire nghlen ciru di duqc xdy dyng véi kich thude mit ludi 15'x15". Téng s6 diém cua ludi 1a 4941
diém; gid trj SLA 16n nhat 13 0,345 m; nho nhat 13 -0,239 m; trung binh 12 0,058 m.

3.3. Ddnh gia d¢ chinh xdc

Dé danh gia 4 chinh xac néi suy, chiing t6i lua chon ngiu nhién 64 diém da biét gid trj SLA cua chu
ky 84 v¢é tinh SENTINEL-3A (Hinh 7) sau d6 tlcn hanh tinh todn ndi suy cho céc diém nay (gia tri SLA
ciia 64 diém nay khong sir dung dé ni suy). Két qua ngi suy dugc s& duge so sanh véi gia tri da bict. D)
1éch SLA dugc trinh bay trén Hinh 8.

0.008

Hiép phuong sal (m2)
o 0o 00 o0 o
8
~

S2838838%

0.0 0.5 1.0 15 2.0 2.5 3.0
Khodng cdch ciu (49)

——Thyc nghiém ——Ly thuyét

Hinh 6. D6 thi ciia ham hiép phwong sai ciia chu ky 84
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Hinh 7. So d6 phin bé cdc diém kiém tra
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Théng ké 4 léch gitra gi trj ndi suy dugc va gid tri da biét nhu sau: dg 1éch 16m nhit 12 0,126 m; nho
nhét 14 -0,125 m; trung binh 12 0,004 m; 4§ 1éch trung phuong 13 0,076 m.

D3 léch (m)
g 888

S ¢
o
vl
o

-0.100
-0.150
0 5 10 15 20 25 30 35 40 45 50 55 60 65
Thir ty diém
Hinh 8. D¢ léch dj thiomg muec nieée bién
4. Két ludn

Véi myuc dich xiy dung luéi 6 vudng dj thudng myrc nude bién tir so liéu do cao vé tinh trén Bién
Dong, bii bio da nghién ciru img dyng phuong phép Collocation dé ngi suy di thudng muc nude bién cho
cdc diém mat ludi; trinh bay céch tinh hiép phuong sai thyc nghiém va xéc dinh ham hi¢p phuong sai ly
thuyét. Di voi di thuéng myc nude bién nén chon ham hiép phuong sai ly thuyét 1& ham bac hai.

Trén co s& 1y thuyét duge nghién ciru, chuong trinh méy tinh da dugc thiét 1ap d¢ tw dong hoa viée
tinh toan. Chuong trinh may tinh gdm giao dién chinh va 3 module: Module tinh hi¢p phuong sai thyc
nghi¢m; Module xdc dinh him hi¢p phuong sai 1y thuyét va module néi suy dj thudng myc nuéc bien cia
cac diém mit lu6i. Qua danh gia, khing dinh chuong trinh thyc hién chinh xéc. Phuong phdp Collocation
12 phu hgp véi bai todn ndy. L

Nghién ciru ciing di thyc nghiém xdy dyng ludi 6 vudng dj thudng myc nuée bién s0 liéu chu ky 84
cua v¢ tinh SENTINEL-3A, thyc hi¢n nhi¢m vu do & ché d¢ “lap lai chinh xac”, do tir ngdy 06/4/2022
dén ngay 03/5/2022 trén Bién Dong. Ludi 6 vudng SLA ¢ kich thudc mit ludi 1a 15°x157; tong so dicm
ciia lu6i 1 4941 diém; gia trj 16m nhit 13 0,345 m; nho nhét 14 -0,239 m; trung binh 14 0,058 m; d¢ chinh
xéc dat 12 0,076 m.

Loi cim on
Nghién ciru nay dugc sy h tro ciia Hgp dong khoa hoc ma s6: 07/2021/D6-DATS thude dy én Diéu tra
tong hop khi tugng, cic yéu té hai duong, dja chat, mdi tnrémg viing bién Trudng Sa ty 1¢ 1:200.000.
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ABSTRACT

Constructing a grid of the sea level anomalies from satellite altimeter
data of SENTINEL-3A using the Collocation method

Nguyen Van Sang" ", Do Van Mong2
: 'Hanoi University of Mining and Geology
“Vietnam's People Naval Hydrographic and Oceanographic Department, Vietnam

The purpose of this study is to construct a grid of the Sea Level Anomaly from satellite altimeter data
over the East Sea. The satellite altimeter determines the sea surface height, after subtracting the mean sea
surface, the sea level anomaly will be obtained at the measurement points. To determine the sea level
anomalies at the grid points, the Collocation method was used. The method of calculating the
experimental covariance values and determining the theoretical covariance function have been studied.
For the sea level anomaly over the East Sea, the theoretical covariance function is chosen as a quadratic
polynomial. On the basis of the studied theory, the computer program has been built. In the experimental
results, the grid of sea level anomalies from satellite altimeter data of SENTINEL-3A of the period 84
was built, with mesh size of 15'x15'; the total points of the grid is 4941; the maximum value is 0.345 m;
the smallest is -0.239 m; average is 0.058 m; the accuracy is £0.076 m.

Keywords: Altimetry, Sea Level Anomalies, East Sea, SENTINEL-3A.
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