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Tom tat:

Muc dich cia nghién ciru nay la xdy dung duoc giai phdp loc cac do cao song khong dat yéu cau
xdc dinh tir 56 liéu do cao vé tinh trén Blen Péng. Céc vé tinh do cao thwong ding 2 bang tan (vi dy nhi
Ku va C) trong thiét bj do cao. Hai bing tan nay déu cé thé tinh dwoc dé cao song. So sanh 2 gid tri do cao
song ndy sé phat hién duoc nhitng gid tri bat thwong, khong tudn theo quy ludt xdc sudt thong ké. Tai nhitng
diém bat thuong, dé cao song xac dinh tie bang tan Ku lai dwoc so sanh voi cac diém lan can dé quyét dinh
viéc loai bo hay s dung. Pé tw dong hoa viéc loc 6 liéu, chuwong trinh may tinh da dwoc xay dung. Thuc
nghiém dwoc thuc hién trén Bién Dong voi 464.324 diém do 6 226 chu ky 6 liéu vé tinh Jason-3, duoc do
tir ngay 12/02/2016 dén ngay 28/03/2022. Phadn tich chi tiét véi s6 liéu chu ky thir 225 cho thdy: ¢é 28 diém
co gia tri bat thuong, trong do, co 6 diém phdi loai bo. Vi toan bg 56 liéu vé tinh Jason-3, s6 diém bi loai
b6 la 460 diém, chi chiém khodng 0,1%. Tuy sé diém b loai bé la it nhung viéc loai bé cdc diém ndy la can
thiét. Bé chinh xdc ciia do cao séng danh gid bang cdach so sanh két qua tinh bang bang tan Ku va C doi
voi vé tinh Jason-3 dat la £0,254 m.

Tir khéa: P cao séng cé nghia, Bién Pong, Po cao vé tinh, Gid tri bdt thirong.
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Abstract:

The objective of this study is to develop a solution for filtering out significant wave height values
that do not meet accuracy requirements from satellite altimetry data in the East Sea. Satellite altimeters
typically operate with two frequency bands (e.g., Ku and C), both of which can be used to derive significant
significant wave heights. By comparing significant wave heights obtained from these two bands, anomalous
values that deviate from statistical probability distributions can be identified. At these anomalous points,
the Ku-band—derived significant wave heights are further compared with neighboring values to determine
whether they should be discarded or retained. To automate the filtering process, a computer program was
developed. The experiment was conducted over the East Sea using 464,324 measurements from 226 cycles
of Jason-3 satellite data collected between February 12, 2016, and March 28, 2022. A detailed analysis of
cycle 225 revealed 28 anomalous points, of which 6 were removed. For the entire Jason-3 dataset, 460
measurements (approximately 0.1%) were discarded. Although the number of rejected points is small, their
removal is necessary. The accuracy of the significant wave heights, evaluated by comparing Ku- and C-
band results from Jason-3, was found to be +0.254 m.
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1. Giéi thiéu

Do cao song co6 nghia (Significant Wave Height — SWH) 1a mdt chi ti€u quan
trong trong hai duong hoc va khi twong bién, ¢6 vai trd thiét yéu trong dy bao song, thiét
ké cong trinh bién, ddm bao an toan hang hai cling nhu khai thac ning luong tai tao tir
song. Trong nhirng thap nién gan déy, dir liéu do cao vé tinh (satellite altimetry) da tro
thanh ngudn thong tin quan trong dé nghién ctru dic trung song trén pham vi toan ciu,
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nho kha ning quan tric trén dién rong va cung cap chudi s liéu lién tuc 1au dai, dic biét
& nhimg ving bién xa bd noi hé thdng quan tric truyén thong con han ché [1].

Tuy nhién, s6 liéu do cao vé tinh thuong chira cac gia tri bat thuong do anh huong
ctia diéu kién ven bd, nhidu khi quyén, /dia hinh phuc tap hodc 16i k¥ thuat trong xir 1y.
Nhirng dit liéu khong dat yéu cau nay néu khong duoc loai bo s& 1am giam do tin cy cua
bo dir liéu d6 cao song, gay ra sai so trong phan tich, m6 phong va danh gia tiém nang
song bién [2]. Do d6, viéc xay dung giai phap loc dir liéu SWH bat thudng xdc dinh tir s
liéu do cao vé tinh c6 ¥ nghia rat quan trong ddi voi viée ning cao chit luong co sé dir
li¢u song, dac bi¢t cho cac nghién ctru va ung dung tai Bién bong — khu vuc ¢ diéu kién
hai duong hoc va khi tugng phuec tap, thuong xuyén chiu anh hudng ctia bao va gié mua.

Nhiéu nghién clru quéc té da tap trung vao viéc kiém dinh va loc dit liéu SWH tur
vé tinh: Campos (2023) cho thay khi st dung tiéu chi ghép dit liéu do cao vé tinh v6i tram
phao trong khoang 2550 km va 30 phiit thi d¢ chinh xac cia SWH dat hé s6 twong quan
gan bang 0,98, sai s6 RMSD chi khoang +0,21 m [3]. Mitsopoulos & Pefia (2023) dé xuét
phuong phap “hop nhat khong d6ng bod” (asynchronous compositing) nham téng hop dir
liéu da v¢ tinh voi cira s6 khong gian 10 km va thoi gian 30 phut, tir do, tao ra ban do
SWH va gi6é ven bo c6 do tin cdy cao, ddng thoi chi ra rang sai s ting dan khi cang gan
bo [4]. Ngoai ra, cac san pham SWH céap do 4 tir Copernicus Marine Service dugc xay
dung dua trén dir liéu da dugc hi¢u chinh va loc trudc khi dua vao xay dung ludi theo
khong gian — thoi gian, gop phan loai bo céc gia tri bat thuong [5]. Pac biét, nghién ctu
gan day cia Yang et al. (2024) da chimg minh hiéu qua cta viéc két hop dit liéu tir nhiéu
vé tinh do cao dé xay dung ban d6 SWH c6 do phan giai cao, dong thoi ap dung thuat
toan loai bo dir liéu khong dat yéu cau nham nang cao chét luong bo dit liéu SWH [6].
Bén canh do, cac v¢ tinh nhu CFOSAT ciing dugc tién hanh hiéu chinh chéo (cross-
calibration) v6i Jason-3 dé giam thiéu sai 1éch trudc khi dua vao sir dung [7].

Ttir nhitng phan tich trén thay rang viéc nghién ctru xay dung giai phap loc dir liéu
d cao song co nghia khong dat yéu cau xac dinh tur s liéu do cao vé tinh trén Bién Pong
1a can thiét va s& gop phan nang cao chat luong co sd dit lidu d6 cao song trén khu vuc
trude khi dua vao str dung.

2. Khu vue va so liéu nghién ciru

2.1. Khu vwc nghién curu

Khu vic nghién ctru 1a Bién Pong, dugc giéi han boi vi d6 [5,5°N, 25°N] va kinh
d6 [104,5°E, 117.5°E] (xem Hinh 1). Tai khu vuc nay, thuy triéu, song va dong chay thay
d6i dang ké, anh huong dén do chinh xac ctia cac phép hiéu chinh trong dit liéu do cao vé
tinh. Trén khu vuc nghién ctru c¢6 nhiéu ché do thuy tridu khéc nhau: O phia Béc, ché do
thuy triéu 1a nhat triéu déu; O khu vuc Trung Bo 1a nhat triéu khong déu; O phia Nam,
ché d¢ thuy triéu kha phtrc tap tir ban nhat triéu dén nhat tridu voi bién do thuy triéu 16n
[8].

Dong chay bé mit & khu vuc Bién Dong dugc thé hién rd theo mua va hai xoay
nude quy mo 16n. Hé thdng dong chay mua Pong chiu chi phdi bai trudng gié thinh hanh
trong khu vuc va chiu anh huéng mot phan boi hé théng .dong chay dia mao do trudong
nhiét 46 va d6 man cua bién gay ra. Ngoai ra, dac diém ndi bat nhat cta dong hai luu bé
mit trong giai doan nay 1a sy xuat hién cta xody thudn 16n trén toan bo bién [9]Error!
Reference source not found.. Ddi véi hé thong dong hai luu bé mit, dugc hinh thanh
cha yéu béi trudng gié Tay Nam, voi dic diém phan hoa manh do tac dong cia dai hoi tu
nhiét d6i c6 vi tri trung binh trén bién theo hudng tir Tdy Bic xudng Pong Nam. Ngoai
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ra, vOi su ting cuong ctia nudc 4m theo ving bién siu ngoai khoi Pong Nam, cic xody

d6i luu can bang véi cac xody mua Pong di dugc hinh thanh [10].

Tinh chit ciia d6 cao song ciia khu vye nay ciing cuc ky da dang. Gia tri d6 cao séng
& phia Tay Vinh Thai Lan thuong 13 nho, 16n nhat 1a 3 m. Khu vyuc c6 do cao séng cao
nhét trén 12 m c6 thé dugc tim thdy & khu vire Pong Bic Bién Dong do thuong xuyén co
bao va hoat dong gi6 Pong Béc manh. Khu vuc trung tdam Vinh Bic B ¢6 do cao song
cao nhét khoang 9+10 m. Khu vuc trung tim Bién Dong c6 d6 cao song cao nhat khoang
11mJl1].
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Hinh 1. Khu viee nghién ciru va sé liéu nghién citu

2.2. 86 ligu nghién ciiu

Jason-3 12 vé tinh do cao thé hé tiép ndi Jason-2, dugc phong ngay 17 thang 01 nim
2016 tir can cu Vandenberg (California, Hoa Ky) bdi SpaceX theo hop tac gitta NASA,
NOAA, CNES va EUMETSAT [12]. V¢ tinh hoat dong & d§ cao trung binh khoang 1.336
km vé6i chu ky 13p lai gan 10 ngay (9,9156 ngay), bao phu gan nhu toan bd bé mit dai
duong [13]Error! Reference source not found.. Jason-3 dugc trang bi thiét bi do cao
radar Poseidon-3B hoat dong & dai tin Ku-band (13,575 GHz) va C-band (5,3 GHz), gitip
do chinh xac d6 cao mit bién, d6 cao song cd nghia va tde do gio bé mit [14]Error!
Reference source not found.. Trén Bién Pong, dé phuc vu cho nghién ctru ndy, ching
t6i thu thap duoc 464.324 diém do & 226 chu ky (tir chu ky 000 dén chu ky 225) s6 liéu
ctia vé tinh Jason-3, duoc do tir ngdy 12/02/2016 dén ngay 28/03/2022. S6 liéu duoc cung
cap boi boi Co quan Vil tru Chau Au (ESA - European Space Agency). Mbi diém do bao
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gdm cac théng tin nhu: thoi gian do, Vet do, chu ky, toa do diém do (trong WGS-84), do
cao song co nghia xac dinh tir bang tan Ku, va bang tan C. Vi tri ctia cac diém do cao vé
tinh ctia chu ky 225 dugc trinh bay trén Hinh 1.
3. Phwong phap nghién ciru

3.1. Tinh hi¢u dj cao song xdc djnh theo bang tan Ku va C, phdt hién nhitng gid
tri bat thuong

Trong v¢ tinh do cao (vi du: Jason-3), thiét bi do cao radar hoat dong dong thoi o
hai dai tan: bang C (C- band) va bang Ku (Ku-band). Bang Ku hoat dong ¢ tan sb khoang
13 57§ GHz, day 1a bang tan chinh duoc st dung dé (‘io dg cao mit bién, do cao song, va
van toc dong chay dai dwong. Bang C hoat dong ¢ tan s6 khoang 5,41 GHz. D li¢u tur
bang C chu yeu dugc st dung d€ hiéu chinh sai so do tang dién ly va doi luu gay ra trong
tin hi€u Ku-band, tir d6 cai thién d0 chinh xac cua phép do [14].

S6 liéu cua cé72 bang tan I}ély déu cho phép xac dinh SWH. Dua vao 2 loai d0 cao
song trén cung 1 diém do c6 the tinh dugc hiéu d6 cao song, danh gia do chinh xac va
phéat hién ra céc gia tri bat thuong ctia d cao song:

Goi S WH{(“ vasS WHl-C lan luot 13 d6 cao séng xac dinh tir bang tan Ku va C tai
cung mot Qiém 1. Khi do, ta c6 tri do thir cap 1a hi¢u do cao soéng xac dinh tir bang tan Ku
va C tai diém 1 nhu sau:

ASWH; = SWHX" — SWHF 1)

Nhu vay, trén khu vuc nghién clru, ta ¢c6 day n tri do 1a hiéu d0 cao song
(ASWH,, ASWH,, ..., ASWH,,). Néu khong c6 sai s6 thi SWHf" = SWHf va ASWH; =
0. Nghia 13, tri thuc ctia cac tri do ndy bang khong va sai sé thyc chinh bang tri do. Khi
d6, sai s6 trung phuong cua tri do duoc xac dinh bang cong thire Gauss [15-17]:

[ASWH.ASWH |
Mpswy = £ / (2)

n

Theo nguyén tic dong anh hudng, tir cong thire (1) ta cé:

miSWH = mlz(u + mg = ZmSZ‘WH (3)
Két hop véi (2) ta co:
Mpswh [ASWH.ASWH |
Mswn = — 5 = t I oy “4)

Theo 1y thuyét sic xuét thong ké thi sai sd ngﬁu nhién xuat hién trong khoang (-o,
+o) chiém khoang 68,3%, trong khoang (-2c, +20) chlem khoang 95,5%, va trong khoang
(-36, +30) chiém khoang 99,7%. Trong do o la sai s6 trung phuong [18]. Ap dung Iy
thuyet nay ddi v&i bo s6 liéu hiéu do cao song bién ASWH; chung ta s€ c6 khoang 99,7%
s6 liéu hiéu d6 cao song bién co gia tri trong khoang (-3*masww, + 3*maswn). Nghia la,
nhiing gia tri hiéu d§ cao song blen nao nam trong khoang (-3*maswu, + 3*maswn) s€
pht hop voi quy luat cta xac sudt thong ké, con nhitng gid tri ndo nam ngoai khoang (-
3*maswn, + 3*masw) s& khong phu hop, hay néi cach khac 1a nhitng gié tri c6 déu hiéu
bat thuong.

3.2. So sdnh dp cao séng tai nhitng diém cé gid tri bit thwong véi cdc diém lan
cdn

Nguyén nhén gay ra nhing gia tri bat thuong cua hiéu do cao song bién ASWH; c6
thé 1a do d6 cao song bién xac dinh béng bang tan Ku sai, hoic do béang tan C sai, hoac
do ca hai sai. Vi gia tri do d§ cao song bién chinh thirc ldy theo bang tin Ku. Nén néu do
dd cao song bién do bang bang tan Ku sai thi gia trj d6 cao song bién cua diém d6 can
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phai loai bo khoi tap s6 liéu. Con néu do do cao song bién do bang bang tan C sai ma do
cao song bién do bang bang tan Ku khong sai thi tri d6 do cao séng d6 van duoc st dung.
Dé kiém tra, tai cac diém i c6 gia tri hiéu d6 cao song bat thuong, gi tri do cao song xac
dinh theo bing tan Ku duoc so sanh vé6i cac diém 14n can (i-1 va i+1) trén vét do, dé tinh
ra d6 l¢éch theo cong thirc:

Sswn = SWH; — (SWH;_1 + SWH;,1)/2 (5)

Néu gia tri tuyét d6i cuia do 1éch |Ssy | nho hon 3 1n sai sb trung phuwong cia do
cao song (3*mswn) thi d0 cao song cta diém do dugc gitr lai, nguoc lai s€ bi loai bo. Co
thé nang cao dJ tin cdy bang cach chon sai s0 gioi han nay bang 2*mswn.

3.3. So' d6 thudt todn phdt hi¢n va logi bé nhitng gid tri bt thuwong trong tép so
liéu dp cao song xdc dinh tir do cao vé tinh

Tir nhitng phan tich 1y thuyét ¢ trén, chung t6i xay dung so d6 thuat toan phat hién
va loai bo cac diém c6 do cao song xac dinh tir do cao v¢ tinh khong dang tin cay nhu

Hinh 2.

Nhap vao sb lidu do cao séng xac dinh tir bang tan Ku va C

v

Tinh hiéu d6 cao séng xac dinh tir bing tan Ku va C (ASWHXY- )

v

Tinh sai s6 trung phwong cla hiéu d6 cao sdng mawsk va sai sO trung

phuong do cao séng mwsw

v

Lua chon céc diém cd hiéu d6 cao séng xac dinh tir bang tan Ku va C

(ASWHX"-€) nam trong khodng (-3* mawsx, 3* Mawsk)
v
Nhitng diém cé hiéu do cao séng xac dinh tir bing tan Ku va C nam ngoai
khoang (-3* mAWSH; 3* mAWSH), can tinh d6 léch cla dé cao séng xéac
dinh theo bing tan Ku so véi cac diém l1an can (55%,,)

v

Lua chon cac diém c6 851k, ndm trong khoang (-2* mwss; 2* mwsk) dua

vao st dung

Két thuc

Hinh 2. So dé thudt todn phat hién va logi bo nhitng gid tri bt thuwong trong tép s6 liéu d cao séng xdc
dinh tir do cao vé tinh

4. Két qua va thao ludn

4.1. Két qud xdy dwng chwong trinh mdy tinh phdt hién va logi bo cdc gid tri bit
thwong trong dit liéu dj cao séng bién dwoc xdc dinh tir 56 ligu do cao vé tinh
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Dé tir dong hoa qua trinh tinh toan, chung t6i da xay dung chwong trinh may tinh
phat hién va loai bo céc gia tri bat thuong trong dit liéu d6 cao song bién duogc xac dinh
tir s6 liéu do cao vé tinh. Chuong trinh duoc xdy dung bang ngdn ngir Visual Basic két
hop v6i Fortran 95, c6 tén l1a FilterData. Giao dién cua chuong trinh nhu Hinh 3.

[ FilterData

Input the data file name:

Input the result file name:

Hinh 3. Giao dién cua chwong trinh FilterData

Input the removal points file name:

I‘n Filter SWH\[3c225 KVNC_Fillter_S\WH(7.6.1).tt

[ SWHA3c225 KVNC_Fillter SWH_resut(7.6.2). txt

I’illel SWHA3c225.KVNC_Fillker_SWH_remove. tx;

Exit |

DPé st dung chuong trinh nay, ta thuc hién nhu sau:

- Nhép file s6 liéu vao muc Input the data file name;

- Nhap tén file két qua loc vao muc Input the result file name;

Open

Save As

Save As

EEE.

- Nhap tén file chira cac diém bj loai bd vao muc Input the removal points file name;

- Chon nit Run dé chay chuong trinh.

4.2. Két quad phan tich, phdt hién cdc gid tri dj cao song bit thwong 6 chu ky 225

vé tinh Jason-3

Trong muc niy, két qua phan tich, phat hién cac gia tri do cao song bat thuong &
chu ky 225 vé tinh Jason-3 s& dugc trinh bay. Theo 1y thuyét trinh bay & trén, cic thong
ké vé hiéu d cao song xéac dinh tir bang tan Ku va C dugc trinh bay trén Bang 1. Két qua
phat hién ra 28 diém co hiéu d6 cao song vuot qua 3 1an sai sb trung phuong. Khi so sanh
v6i do cao song cua cac diém 1an can, két qua cho thdy chi c6 6 diém can phai loai bo.
Céc diém loai bo nay duoc thé hién 1a cac diém mau do trén Hinh 1. Cac diém nay nim
0 khu vuc QP. Truong Sa va B. Phu Quy.

Bang 1. Thong ké vin tdt két qud so sanh dé cao séng

L S6 Max. Min. Mean | maswu mswH
Loai thong ké o
diem (m) (m) (m) (m) (m)
Trudc khi loai bo 2073 1,479 | -7,009 | -0,212 0,719 0,510
Sau khi khi loai bo 2067 1,479 | -7,009 | -0,203 0,517 0,367

Sau khi loai bé 6 diém, cac théng ké dugc tinh toan lai va trinh bay trén dong 3 cua
Bang 1. Nhu vay, do chinh xéc ctia d§ cao song danh gia bang cach so sanh két qua tinh

tir bang tan Ku va C dat 0,367 m.

4.3. Két qud loc dp cao song ciia 256 chu ky sé ligu Jason-3
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trén Bang 2. Do s liéu nhiéu nén trén Bang 2 chi trich trinh bay mot s6 chu ky.

Bdng 2. Két qua loc dj cao séng ciia 256 chu ky s6 liéu Jason-3

STT Chuky | S8 diém Sé (?iéfn Do léch trung | m_ SWH | STD
loai bo binh (m) (m) (m)
1 000 1058 0 -0,057 0,259 | 0,253
2 c001 2057 1 -0,034 0,241 | 0,239
3 002 2237 2 -0,042 0,238 | 0,234
4 003 1478 2 -0,079 0275 | 0,263
5 c004 2180 3 -0,098 0,290 | 0,273
6 005 2251 3 -0,124 0,282 | 0,253
7 c006 2169 5 -0,123 0,303 | 0,277
8 c007 2197 4 -0,152 0,301 | 0,260
111 cl10 2292 1 -0,076 0,252 | 0,240
112 clll 2309 2 -0,064 0,246 | 0,238
113 cll2 484 0 -0,031 0,245 | 0,243
114 cll3 1449 1 -0,142 0311 | 0277
115 cll14 2227 2 -0,070 0,252 | 0,242
116 clls 2160 4 -0,073 0,281 | 0,271
117 cl16 833 0 -0,101 0,294 | 0,276
118 cl17 2193 1 -0,141 0,307 | 0,273
221 €220 2179 3 -0,023 0,239 | 0,238
222 221 2264 2 -0,034 0,224 | 0,221
223 €222 1965 1 0,016 0,258 | 0,258
224 €223 2269 1 -0,057 0,240 | 0,233
225 €224 2160 3 -0,064 0,253 | 0,245
226 €225 2073 6 -0,203 0,367 | 0,306
Tong cong 464324 460
Lon nhit 2309 7 0,019 0,406 | 0,316
Nhé nhit 310 0 -0,261 0,210 | 0,206
Trung binh 2054,5 2,0 -0,072 0,268 | 0,254

Tir bang 2 cho thy, trong 226 chu ky c6 téng cong 464.324 diém do; chu ky c6 sd
diém do 16n nhat 1a 2309 diém; nhoé nhat 1a 310 diém; trung binh 2054,5 diém. C6 460
diém bi loai bo; chu ky c6 diém loai bo nhidu nhit 1a 7 diém; it nhat 1a 0 diém; trung binh
13 2,0 diém. Nhu véy, s6 diém bi loai bé khong nhiéu chi chiém khoang 0,1%, tuy nhién,
néu khong loai bd céc diém nay s€ anh hudng dén két qua tinh todn trong cac ting dung
sau nay.

Do chinh xac cua d6 cao song, danh gia bang cach so sanh két qua tinh tir bang tan
Ku va C, dat tir £0,210 m dén +0,406 m; trung binh dat 0,268 m.
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Dé c6 thé nhin tryc quan th’n, ching t61 vé dd thij két qua danh gia, loc s6 liédu SWH
trén Hinh 4 (Ivu y: Tong s6 diém trong chu ky c6 don vi 1a 1000 diém).

Hiqh 4 cho théy: Do 1&ch trung 1b‘inh co xu h}r('yng am, nghia 13, d0 cao song xac din}l
tur bang tan Ku nho hon so véi bang tan C; Sai s0 trung phuong tang khi gia tri tuyét doi
cua dg léch trung binh tang. Nén danh gia theo do 1éch chuan thay cho sai so trung
phuong.

Do 1éch chuin duge tinh toan va trinh bay trén cot cudi cua Bang 2. Theo két qua
nay, do chinh xac cua SWH dat tir £0,206 m dén +0,316 m; trung binh 1a £0,254 m.
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Hinh 4. Dé thi két qua danh gia, loc 6 liéu SWH cuia vé tinh Jason-3 trén Bién Dong

5. Két ludn

Bai bao dé xuat _phuong phap va xay dung chuong trinh may tinh loc cac do cao
song khong dat yéu cau xac dinh tur s6 liéu do cao vé tinh trén Bién Pong. Pau tién, do
cao song xac dinh bang bang tin Ku va C duoc so sanh v6i nhau dé tim ra nhitng diém
bat thuong. Sau do, do cao song xac dinh bang bang tan Ku tai cac diém bat thuong lai
duoc so sanh véi cac diém 1an can dé quyét dinh stir dung hay loai bé. Phuong phéap nay
c6 the ap dung cho s0 liéu cua céc loai v¢ tinh sir dung 2 bang tan.

Két qua tinh toan d6i vai sb liéu chu ky 225 ciia vé tinh Jason-3 trén Bién Pong cho
thay c6 28 di€ém co gia tri bat thuong, trong do, c6 6 diém phai loai bo. Cac diém nay nam
trén QD. Truong Sa va B. Phu Quy. Khi tinh todn doi vadi so 1iéu 226 chu ky vé tinh
Jason-3, s0 diém bi loai bo 1a 460 diém, chi chiém khoang 0,1%. Tuy s6 di€ém bi loai bo
1a it nhung viéc loai bo cac diém nay la can thiét.

Do chinh xac cta do cao song danh gia bang cach so sanh két qua tinh bang bang
tan Ku va C do6i véi ve tinh Jason-3 theo cac chu ky dat tir £0,206 m dén £0,316 m; trung
binh 1a £0,254 m.

Loi cam on:

Tac gia xin chan thanh cam on Dé tai cap bo ma s6: TNMT.DL.2025.06.01 di hd
trg cho nghién ctru nay.
Cam két clia cac tac gia

Céc tac gia c6 tén trong bai bdo cam két dong thuan va khong c6 xung dot loi ich
trong cong bo khoa hoc tai bai bao nay.

Tai liéu tham khao
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