Nghién ctru khoa hoc cong nghé
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1. PAT VAN DE

Pao Nam Yét co dién tich khoang 0,104 km? (2020) 14 déo ndi 16n thi 3 trong
cac dao thudc quan dao Truong Sa do Viét Nam quan ly, dao c6 vi tri chién lugc quan
trong d01 voi cac hoat dong hudn luyén, tic chién va bao vé chu quyén bién déo cua
T6 qudc. Pao co hinh bau duc, hoi hep ngang, kéo dai theo hudéng Pong - Tay, dai
khoang 650 m, rong khoang 170 m, dugc bao boc bdi mot thém san ho ngép nudc lan
rong tir 300 - 1000 m so voi by dao. Pao cao 3 - 4 m khi thuy tridu xubng thap nhat,
bai san ho ngdp nudc bao quanh dao, lan ra cach bd dén trén 300 m. Khi thuy tricu
xudng thap nhét, mat bai san ho trdi cao 1én khoi mat nude khoang 0,2 - 0,4 m [1].

Bo dao tai day thuong xuyén phai chiu cac qua trinh tuong tac qua lai gitra dat
va yéu tb thiy dong luc. Trén thuc té bo ddo ludn bién ddi mot cach lién tuc dudi tac
dong cua song va dong chay tai nhiéu pham vi khong gian va thoi gian khac nhau.
Phia Tay cta dao xuat hién su thay d6i hinh dang cta doi cat theo 2 mua gié Dong
Bic va Tay Nam. Qua4 trinh tac dong clia song va dong chay ven dao dién ra lién tuc
trong nhiéu ngay hoac nhiéu nam, co thé gay ra hién tuong x6i 16 hoac bdi tu bo
bién kéo dai trén mot ving rong vai chuc mét dén hang trim mét [2].

Hinh 1. Vi tri ddo Nam Yét va anh vién tham khu vuc ving bién quanh dao Nam Yét

Ving bién khu vuc diao Nam Yét co ché d6 thuy dong luc phirc tap, co anh
huong khong nho t6i dia hinh day bién va chua duoc nghién ctru, danh gia tai nude
ta do vi tri dia ly xa x0i gila Bién Pong va nam trong khu vuc quan déo Truong Sa
dang co su chiém dong trai phép cua nhiéu nuéc khac. Do d6, nghién ctru vé dic
diém thuy dong luc va dic diém dia hinh day blen su blen doi dia hinh day bién 1a
cong tac quan trong dé dua ra dugc bic tranh tong quat vé mot sé dic diém co ban
cta yéu to tu nhién tai day. Bén canh do, nghién ciru con giup nudc ta khang dinh
vitng chic chii quyén cia T6 qubc voi dao Nam Yét noi riéng va quan dao Truong
Sa ndi chung.
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Phuong phap nghién ctru ngay cang phat trién cu thé va chi tiét hon. Theo do,
cac nghién ciru vé dic diém thuy dong luc, sy bién d6i cua duong b va day bién da
tuong ddi toan dién, c6 thé ké dén nhu: Kha niang phan tich, tong hop cic qua trinh
xdy ra trong tw nhién va dién gii, giai thich cic hién twong phtic tap va st dung mo
hinh sé [3].

Trong nhiing thap ky gan day, khoa hoc mo hinh sé dang hd tro cho viéc
nghién ctru dong luc hoc cua ctra séng va dai duong da c6 nhitng budc tién vuot bac
ca vé mat 1y thuyét toan hoc vé cac hé phuong trinh co ban dé mé ta cac qué trinh
dong luc hoc va ly thuyét vé su roi rac clia cac hé phuong trinh co ban. Su xuét hién
ctia cac mo hinh s 2D va 3D dé mé phong qué trinh thuy dong luc hoc bién cho
phép tai tao hodc du doan truong song, dong chay, sy phan b tram tich, sy tién hoa
ctia duong bd va qua trinh bién d6i dia hinh day bién,... [4].

Tir d6, viée sir dung mo hinh sb dé mé phong cac dic diém truong thiy dong
luc, van chuyén tram tich va bdi tu - xo6i 16 dia hinh day bién tai khu vuc dao Nam
Yét 1a phu hop véi thuc trang nghién ciru trong nuée va qubc té. Co thé danh gia,
dua ra duge buc tranh cta ché do thuy dong luc, dac diém dia hinh day bién va sy
bién d6i cua ching theo khong gian va thoi gian. Lam co so cho cong tac quy hoach,
dé xuit xay dung cong trinh bién, 1ap ké hoach ton tao, nao vét ludng lach, phong
chbng x6i 16, sut lan va phuc vu cho cac hoat dong huin luyen tac chién hai quan
bao vé viing chac chii quyén, hai dao thiéng liéng ctia T6 qudc.

2. PHUONG PHAP NGHIEN CUU

Str dung bd mo hinh MIKE cta Vién Nghién ctru Thuy luc Pan Mach véi cac
module MIKE 21 SW dé tinh song, module MIKE 21 FM-HD & tinh toan va mo
phong thily luc va module MIKE 21 ST tinh van chuyén tram tich, bién ddi dia hinh
day bién.

2.1. Module thay lwc FM - HD

Dic trung dong chay duoc giai bang phuong phap ludi phan tr hitu han.
Module nay dya trén nghiém s cta hé cac phuong trinh Navier-Stokes trung binh
Reynolds cho chéat long khong nén dugc 2 hodc 3 chiéu két hop véi gia thiét
Boussinesq va gia thiét xap xi thuy tinh. Do d6, module bao gdbm cac phuong trinh:
phuong trinh lién tuc, dong luong, nhiét o, do mudi va mat do va chung dugc khép
kin boi so dd khép kin 1di [5, 6].

Phuong trinh lién tuc:
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Phuong trinh ddng lugng theo phuong ngang:
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V6i S 1a luu luong thai do ngudn diém; g = 9,81 m/s” 1a gia tdc trong trudng,
t 1a thoi gian; x, y 1a toa d¢ Decartes; 2 = # + d 1a chi€u cao cot nudce; # 1a dao dong
muc nuoc; d 1a d6 sau; f = 2Qsinf 1a tham 50 Coriolis 6 1a vi 6 dia ly; p 1a mat
dd nudc; po 1a mat do tiéu chuan; pq 14 ap sudt khi quyén; Txx, Tyy, T xy 12 cdc thanh
phén tng suit nhot tong cong.

Céc phuong trinh truyén tai nhiét d6 va d6 man:
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Trong d6 H 1a h¢ s6 khuéch tan réi thing dung; S'1a ) hang ngudn do trao 601
nhiét v6i khi quyén; T va Sg 1a nhiét d6 va do mudi ctia ngudn; F, va Fy 1a cac sd

hang khuéch tan theo phuong ngang.
2.2. Module phd séng SW

Module nay tinh toan sy phét trién, suy giam va truyén séng tao ra boi gié va
song Iung ¢ ngoai khoi va khu vuc ven bd. Pdng luc hoc clia song trong luc dugce
mo phong dua trén phurong trinh mat d6 tac dong song (wave action density).

Phuong trinh co ban chinh 1a phuong trinh can bang tac dong song dugc xay
dung chp ca hé toa do Decartes va toa dd cau [5]. Phuong trinh cho tic dong song
duoc viet nhu sau:

ON - S
E =} \ (VN) = ; (6)

Trong d6 N (o, 6) 12‘1’ mat do tac dong; ¢ 1a thoi gian; v° lé‘vén tdc truyén song
trong khong gian va S 1a so hang nguon cho phuong trinh can bang nang lugng. V 1a
toan tir trong khong gian v, 0 va 6.

Module phd séng bao gdm cac hién tugng vat 1y nhu sau: song phat trién boi
tac dong cua gio; tuong tac song - song 1a phi tuyén; tiéu tan séng do sy bac dau;
tiéu tan song do ma sat day; tiéu tan song do song v§; khuc xa va hi¢u ing nudc
néng do su thay dbi d6 sau; twrong tic song - dong chay; anh huong cua thay doi do
sau theo thoi gian.
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2.3. Module van chuyén bun cat ST

Module nay tinh toan téc do van chuyén tram tich (cat) khong két dinh dudi
tac dong cua ca song va dong chay. Cac thanh phin van chuyén trim tich c6 thé gay
ra bién ddi ddy. Viéc tinh toan dugc thuc hién dudi diéu kién thuy dong luc co ban
tuong tng v6i do sau di cho. Khong c6 sy twong tac trd lai cua thay doi do sdu dén
song va dong chay. Do d6, két qua cung cap boi MIKE 21 ST ¢6 thé dugc sir dung
dé xac dinh khu vuc c6 kha nang x6i hodc bdi va dé chi ra toc d bién doi day nhung
khong xac dinh dugc viéc cap nhat 6 sau & cudi mdi chu ky tinh toan [6].

Dic trung chinh ctia module van chuyén trim tich khong két dinh MIKE 21 ST
duoc mo ta tu cac dac trung cia vat chét day co thé khong ddi hodc bién dbi theo
khong gian (vi du ti 1€ va cd hat trung binh).

Thiét 1ap céc thong sé ctia md hinh sao cho phu hop nhit véi dic diém tram
tich tai khu vic nghién ciru chii yéu 1 san ho va da cudi. Cac yéu té chinh anh
huéng téi su bién d6i cua dia hinh day bién nhu: hé sb bién ddi hinh thai (Granding
coefficient = 2,1); d6 xdp 16p tram tich (Bed Porosity = 0,2); d6 day 16p trim tich
(Sediment layer thickness = 2,0 m).

2.4. Thiét 1ap mé hinh

2.4.1. Thiét ldp mién tinh, luéi tinh

Hinh 2. Do siu bang sao (a), quét Side Scan Sonar béng may Klein 3000 (b)
va qua trinh thu thap dit liéu do d6 sau bang phan mém Hypack (c)
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Dir lidu d6 siu day bién hién c6 dén nam 2020 bai Poan Po dac bién v& hai db
va Nghién ctru bién va dit lidu cia d& tai KCB-TS. 02. Sir dung cong nghé do siu da
tia bang may SeaBeam 3030, quét Side Scan Sonar bang may Klein 3000 va do siu
bang sdo tai cac khu vuc nudc nong ven bd dé thu thap dir liéu do sau (Hinh 2).

Trung tdm mién tinh duge xac dinh 12 vi tri tim dao Nam Yét, mién tinh duoc
tinh tir tim ra bién phia Pong - Tay hon 1,5 km va mé theo 2 hudng Bic - Nam 1,0 km,
v6i dién tich hon 6 km?. D6 siu 16n nhat trong mién tinh 13 gin 900 m tai phia Nam
ctia mién tinh. Mién tinh toan bao gdm 4 bién léng xung quanh 4 phia ctia déo.
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Hinh 3. Mién tinh (#ri) va luéi tinh toan (phdi) khu vuc ddo Nam Yét

Ludi tinh toan c6 kich thude giam dan tir ngoai khoi vao bo dao. Ludi dugc
chia chi tiét nhat tor duong dong muc do sau 10 m (kich thudc 5 - 20 m) va thd dan
khi ra ngoai khoi (kich thude 30 - 70 m) (Hinh 3).

2.4.2. Di ligu dau vao

bé tinh toan dac diem thiy dong luc va van chuyén tram tich, bién doi dia
hinh dia mao day bién khu vuc ddo Nam Yét, nghién ctru da st dung cac so0 li€u lam
diéu kién bién va diéu kién ban dau nhu sau:

- S6 lidu gi6: Thu thap trong thdi gian 20 ndm (2000 - 2020) tir ngudn dir lidu tai
phén tich ctia European Centre for Medium-Range Weather Forecasts (ECMWF) [7];

- 86 liéu song: Thu thdp tir di¥ liu tai phan tich ECMWF [7] dugc ding dé
lam dicu kién bién cho module SW nham lam tang d¢ chinh xac cua két qua mo
phdng truong song tai khu vuc nghién cuu;

- S0 liéu myc nudc tai cac bién: St dung myuc nude tr phan tich hang so di€u
hoa toan cau cua m6 hinh Mike 21;

- Dit liéu vé dic diém tram tich: Qua cong tac léy mau chit day tai thyc dia,
thdy rang cdu trac dia mao day bién tai khu vuc nay chii yéu 1a d4, san ho va ct.
Phan tich cic mau chat day, sir dung duong kinh cip phdi hat dsp = 10 mm cho mo
hinh toan.

Bén canh d6, nghién ctru sit dung céc dit liéu thuc do vé song, dong chay bang
may AWAC va dir liéu myc nudc tir quan trac bang thudc nudce tai dao (Hinh 4) dé
hiéu chinh va kiém dinh mé hinh toan:
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- S liéu do song: Thu thap tir sb liéu do dac thyc té tir 01/6 dén 14/6/2018 tai
toa do 114°21°59” E; 10°10°32” N;

- S liéu do dong chay: Thu thap tir do dac thyc té tir 08/10 dén 18/10/2020 tai
toa d6 114°22°10” E; 10°10°52” N;

- S6 lidu quan tric muc nudc: Thu thap tur do dac thuc té bﬁng quan trac thudc
nude tir 01/10 dén 21/10/2020 tai toa do 114°21°57” E; 10°10°43” N

Hinh 4. Thu tha may AWAC (a) va doc gia tri myc nudc trén thude nude (b)
tai khu vuc nghién ctru thang 10 ndm 2020

2.4.3. Thoi gian mé phong, tinh todan

Thoi gian md phong theo cac giai doan khac nhau dé hiéu chinh, kiém dinh,
chon bd thong so tot nhat cho mo hinh toan. Cu the, tién hanh mé phong, tinh toan
theo thir tu 3 chuoi thoi gian nhu sau:

- T ngay 25/5/2018 dén 25/6/2018: md phong, hiéu chinh mé hinh toén;
- T ngay 25/9/2020 dén ngay 31/10/2020: kiém dinh mé hinh;

- Tur ngay 31/12/2000 dén ngay 31/12/2020: tinh toan trudng song, truong
dong chay va bién doi dia hinh day bién cua khu vyc ddo Nam Yét. Nghién ciu
danh gia dac trung thuy d@ng !uc va van chuyén trém tich, bi€n d6i dia hinh day bién
sau 20 ndm dya trén nguodn so li€u dia hi’nh day bién cap nhat nam 2020 yé dir liéu
truong khi tuong lich st (tr nam 2000 dén nam 2020). Day 1a nhimg nguén dir li¢u
tot nhat trong qua trinh thu thap dé thuc hién nghién ciru.

2.4.4. Hiéu chinh va kiém dinh mo hinh

Hiéu chinh va kiém dinh mé hinh bang viéc so sanh giita gia tri tinh toan va
thuc do thong qua chi tleu Nash (Nash Sutcliffe Efficiency - NSE) hay con goi 1a hé

s6 hiéu qua véi phan cap cac chi tiéu thong ké danh gia muc do tin cay két qua mo
phéng ctia mo hinh nhu sau:
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Bang 1. Phén cp chi tiéu thdng ké danh gia mirc d6 tin cay két qua mo phong
ctia mo hinh [§]

Khéng dat Pat T6t Rit tot

NSE 0-0,5 0,5-0,65 0,65 - 0,75 0,75 -1,00

a. Hiéu chinh mo hinh

Thoi gian hiéu chinh tir ngay 25/5 dén 25/6/2018. Khoang gia tri d6 cao song
tinh toan duoc gan ding v&i khoang gia tri thuc do. Chénh léch gitta do cao song
thuc do va tinh toan nho nhit 1a 0,006 m va 16n nhat 13 0,5 m. Trung binh d¢ cao
song tinh toan 1a 1,65 m 1én hon 0,07 m so véi trung binh gia tri thuc do, hé s6 hiéu
qua Nash = 69,1% (Hinh 5). Nhung nhin chung, xu huéng ctia séong tinh toan kha
gidng véi song thuc do.

TINH TOAN [m] — = -
THUCDO  [m]

T T T T T T T T
00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00
2018-06-01 06-03 06-05 06-07 06-09 06-11 06-13 06-15

Hinh 5. So sanh d¢ cao song tinh toan va thuc do thang 6 nam 2018
b. Kiém dinh mé hinh

Thoi gian kiém dinh tir ngay 01/10/2020 dén ngay 21/10/2020. Kiém dinh mé
hinh thong qua dit liéu thue do dong chay va muc nudc.

Gia tri van toc dong chay giira tinh toan va thuc do chénh léch 16n nhat &
khoang 0,2 m/s, con myc nudc cod su déng nhét vé do 1én va pha & dat, hé s6 hiéu
qua Nash = 54,5%. Két qua nay cho thiy mé phong ché d¢ thuy dong luc kha phu
hop so voi thuc té tai ving nghién ciru (Hinh 6a).

Muc nudc qua tinh toan cho thay do phu hop kha cao vé6i quan tric thuc té,
vao nhiing ngay nudc lon d§ cao myc nudc chénh 1éch chi nho hon 10 cm, con vao
nhitng ngdy nudc rong va doi con nude chénh léch do cao myc nude dat gia tri 16n
hon, 1én ti 25 cm, hé sb hiéu qua Nash = 95,4%. Nhin chung, xu hudéng muc nudc
bién gan nhu dong nhét ca vé d6 16n va pha (Hinh 6b).
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Hinh 6. So sanh téc d6 dong chay (a) va myc nude bién (b)
gilia tinh toan va thuc do thang 10 nam 2020

Qua trinh hi€u chinh va kiém dinh st dung céc chudi s6 liéu véi dic trung va
thoi gian khac nhau nhim dua ra dwoc mé hinh sé phu hop nhit véi diéu kién tu
nhién cta khu vuc nghién ctru. Tir d6, tién hanh mé phong truong thuy dong luc va
tinh toan bién d6i dia hinh day bién tai day.

3. KET QUA NGHIEN CUU
3.1. Pic diém truwong thiy dong luc

Dong chay trong mua gié Déng Bic c6 huéng Nam & phia Pong Béc dao vai
toc do tir 0,24 dén 0,35 m/s, khi cang tién gan bo dao bi bé thanh hudng Pong Nam
& phia Pong cua dao voi toe do co thé dat toi 0,55 m/s va chuyén thanh huéng Tay
khi chay xudng phia Nam dao véi toc d6 khoang 0,2 - 0,4 m/s. O phia Tay dao 1 sy
tuong tac gitra dong chady huéng Tay Nam va dong chay hudng Tay, chung hoa tron
vao nhau trong dai tuong tac voi do dai gan 1,0 km va tdc do co thé dat t6i 0,48 m/s
(Hinh 7b). Dong chay trong mua gié Tdy Nam c6 hudng Dong Bic 1a chu dao, voi
tbc d6 16n nhat c6 thé dat 0,7 m/s tai vi tri cach dao 100 m vé phia Pong Nam va
1,5 km vé phia Tay. Dong chdy c6 huéng Bic ¢ phia Ty ddo va huéng Pong & phia
Nam dao do dic diém dia hinh dao gdy nén sy chuyén huéng. O phia Ty cua dao,
dong chay c6 xu hudng duge cuong hoa, tbe do 16n hon tir 0,5 dén 0,8 m/s trong
pham vi khu vuc dai hon 5 km cach d4o 2,5 km (Hinh 7a).

Hinh 7. Trudng dong chay mua gié Tay Nam (a) va mua gi6 Dong Bic (b)
khu vuc ddo Nam Yét
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Truong song trong mua giéo Tay Nam c6 hudng chu dao 1a Tay Nam voi do
cao song trung binh tir 0,45 m dén 0,7 m. Séng ¢6 d6 cao khoang 0,65 m & phia Tay
Nam dao va nhé déan khi lan truyén vao ving thém ddo con 0,45 m va chi con 0,3 m
khi lan truyén vao bd dao. Phia Dong Bic ddo do dugc dia hinh che chin khoi gid
Pong Bic nén do cao kha nho, chi dat 0,2 m & ven bd dao va 16n hon khi cang xa
dao (Hinh 8a). Trudng séng trong mua gié Pong Béc ¢6 do cao trung binh 16n hon
mua he, & khoang 0,8 m dén 1,5 m vdi song huéng Pong Bac chiém wu thé. Ciing
do dic diém dia hinh che chan nén truong song & phia Dong Bic dao chiém uu thé
ca vé do cao va hudng, con & phia Tdy Nam va ving thém dao c6 d6 cao song nhod
hon chi tir 0,8 m d&én 1,2 m (Hinh 8b).
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Hinh 8. Truong séng mua gié Tay Nam (a) va mua gié Dong Bic (b)
khu vuc dao Nam Yét

3.2. Pic diém hi¢n trang va bién déi dia hinh day bién
3.2.1. Pic diém hi¢n trang dia hinh ddy bién

Dia hinh day bién khu vyc nghién ciru rat phuc tap, cdu trac dia hinh day bién
chu yeu la da, san ho va cat, dg sau khong dong déu nhiéu cho c6 d§ doc 16n chu yeu
tor mép san ho tinh tr 4§ sau 0,5 m ra phia bién c6 the phan chia nhu sau:

Vung thém dao: Tinh tir bo ddo ra ngoai dén d6 sau 0,5 m tinh theo muc nudc
bién thép nhéat, do sau vung nay chu yéu 1a do sdu 4m, do sau chd nong nhét 12 -0,5 m,
d6 sau trung binh -0,2 m (trén muc nudc bién), khi thuy triéu 16n toan bd thém dao
ngap nudc, khi gap chu ky triéu kiét thi thém dao hién ra; trén thém dao co rat nhiéu
tang d4 nam doc 1ap to, nho nhiéu kich ¢& khac nhau (Hinh 9).

Ving ngoai thém san ho: Tinh tir 6 sdu 0,5 m ra phia bién, dia hinh day bién
phia Nam dao c6 d6 dbc twong dbi 16n; phia bic dao do ndi lién voi thém cta cum dao
Nam Yét nén d6 sau néng hon do dbc dia hinh nho, chd sau nhit nhé hon 100 m.

Vung bién phia Bic dao: Vung d6 sau 0,5 m ra dén d6 sau 50 m cau trac dia
hinh tuwong ddi phuc tap chu yéu 1a d4 va san ho; do doc dia hinh nhé trung binh la
6°, chd déc 16n nhat 10°.
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Ving bién phia Péng Béc va phia Tdy Nam dao ndm trén dai by thém cua
Cum dao Nam Yét nén do sau noéng nho hon 10 m c6 dbc vé hai phia Tay Bic va
DPong Nam cia dai thém.

Vung bién phia Nam dao: Vung d6 sau 0,5 m ra dén d6 sau 200 m cAu truc dia
hinh rat phtc tap chi yéu I ¢4 va san ho; d6 ddc dia hinh 16n trung binh 1a 35° chd
dbc 16n nhét 48°; ving do sdu 200 m ra dén d6 sau 1000 m d6 doc dia hinh 16n trung
binh 1a 40°.

g 7

O o —
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Hinh 9. Dia hinh day bién khu vuc dao Nam Yét
3.2.2. Pic diém bién doi dia hinh ddy bién

 Dénh gi4 sy bién doi dia hinh ddy bién sau 20 nam (2000 - 2020), cho thdy
rang vao mua gi6 Tay Nam tai khu vuc quanh dao ban kinh nhé hon 300 m dién ra
hoat ddng boi - x61 manh mé nhat.

Trong mua gi6 Tay Nam, khu vuc ttr 0 sdu 10 m tré vao bo dao xuét hién sy
bién ddi dia hinh day bién véi xu huéng bdi tu chiém wu thé (gia tri bdi tu trong
khoang 0,5 - 1,8 m) bén canh mot vai vi tri x6i 16. Tai khu vuc cach dao 1,5 km vé
phia Tay xuét hién trdm tich bdi tu véi dién tich 1én ti gﬁn 5 km?, d6 day trAm tich
c6 thoi diém dat toi 1,2 m. Ven bd dao ¢ phia Bic va Nam xuat hién bdi ty voi do
day trim tich 1én téi 1,5 m. Tai khu vuc cach dao khoang 200 m vé 2 phia Tay va
Dong xay ra x6i 10 khién do day tram tich giam tir 0,8 dén 1,0 m, c6 thoi diém xuat
hién x6i 16 tram tich 1én dén 1,2 m (Hinh 10a). Téc do bién dbi cua dia hinh day
bién trong mua gié Tay Nam dao dong tir -0,15 dén 0,2 mm/ngay, day 1a gia tri &
murc trung binh. Xung quanh dao & ban kinh nhé hon 200 m xuét hién cac ving bdi
x6i xen k& nhau véi toc do tuong ddi nho, tir -0,1 dén 0,18 mm/ngay.

Vao mua gié Pong Bic, khu vuc quanh dao tir d6 sau 10 m tré vao by van
xudt hién hoat dong bdi tu - x6i 1¢ dia hinh dy kha manh, c6 lac bdi tu téi hon 1,8 m
tai mot s6 khu vuc nhu phia Bic va phia Nam cua dao. Tai khu vuc cach ddo khoang
200 m vé 2 phia T4y va Pong xay ra xo6i 10 khién d6 day trim tich giam tir 0,8 dén
1,0 m, c6 thoi diém xuat hién x6i 16 tram tich 1én dén 1,2 m twong tw mua gié Tay
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Nam. Tai khu vuc cach dao 1,5 km vé phia TAy xudt hién tram tich bdi tu v6i dién
tich 1én t6i gin 5 km?, d6 day trim tich c6 thoi diém dat toi 1,6 m. Khu vyc & phia
Tay Béc cach dao 5 - 15 km ciing xay ra x6i 16 day bién tuong ty trong mua gié Tay
Nam nhung bién ddi 16n hon, dat gia tri tr 0,8 - 1,2 m (Hinh 10b). Nhin chung, xu
hudng bién doi dia hinh day bién vao mua gié Pong Bic 16n hon mua gié Ty Nam
do dic diém thuy dong luc dién ra véi cudng d6 manh hon. Téc d6 bién doi cua dia
hinh d4y bién trong mua gi6 Poéng Béc dao dong tir -0,2 dén 0,25 mm/ngay. Xung
quanh dao véi ban kinh nhé hon 200 m xuét hién cic ving bdi x6i xen k& nhau voi
toc do tir -0,15 dén 0,2 mm/ngay.

Trong ca 2 mua, xu thé bién ddi dia hinh day bién xung quanh dio Nam Yét co
su phan bd bdi - x6i kha da dang, tir khu vuc do sau tir 10 m trd vao bo déo dién ra
hoat dong bdi tu chiém wru thé véi do day 16n tram tich c6 thé dat t6i gan 2,0 m. Ving
day bién véi dién tich gin 5 km?, cach dao 1,5 km vé phia Téy ciing c6 xu hudng bdi
tu vdi 16p tram tich c6 thé dat t(n 1,5 m. O hai phia Bong va Tay cach dao 200 m
xuét hién vung x61 16 véi d6 day 16p tram tich c6 thé giam toi gan 1,0 m. Bién dbi dia
hinh day blen tu nhién tai khu vuc nghién ctru chiu tac déng chu yéu tir qua trinh boi
tu, x6i 16 trAm tich do che do thuy dong luc (song, dong chdy, dao dong myc nude
blen) va qué trinh phat trién, suy tan ctia hé san ho tai day bién gay ra.

Hinh 10. Bién ddi dia hinh déy bién quanh ddo Nam Yét
trong mua gi6é Tay Nam (a) va mua gi6 Pong Bac (b)

4. KET LUAN

- Dong chay trong mua gi6 Dong Bac c6 toe do tur 0,24 dén 0,35 m/s vé6i
hudng Tay Nam chiém wu thé, khi cang tién gan bo dao toe do co thé dat t6i 0,55 mys.
Trong mua gi6é Tay Nam, dong chay Pong Bic 1a cha dao, vai tée d6 16n nhét c6 thé
dat 0,7 m/s tai vi tri cach dao 100 m vé phia Pong Nam va 1,5 km vé phia Tay.
Dong chay ven bo ddo bi bé hudng theo bd dao do dac diém dia hinh dao gay nén sy
chuyén hudng.

- Trudong song trong mua gié Tay Nam c6 hudng chu dao 1a Tay Nam voi do
cao song trung binh tir 0,45 m dén 0,7 m. Vao mua gié Pong Bic, séng c6 do cao
trung binh 16n hon mua he, & khoang 0,8 m dén 1,5 m vdi song huéng Pong Béc
chiém wu thé. D cao song nho dan khi lan truyén vao ving thém dao va giam chi
con khoang 0,3 - 0,45 m va chi con 0,2 - 0,3 m khi lan truyén vao bo dao.
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- Pay bién khu vyc nghién ctru rat phiic tap, cdu triic dia hinh ddy bién chu
yéu 1a da, san ho va cat, do sdu khong dong déu nhiéu chd c6 d6 dbc 16n. Ving thém
dao c6 do sau néng va co nhiéu tang da nam doc 1ap to, nho nhiéu kich ¢& khéc
nhau. Ving ngoai thém san ho c6 do dbc twong dbi 16m; phia Béc dao c6 d6 siu néng
hon, @ déc dia hinh nho, chd sau nhat nhd hon 100 m.

- Bién d6i dia hinh ddy quanh diao Nam Yét c6 sy phan bd bdi - x6i kha da
dang, tir khu vuc do sau tir 10 m tr& vao bo dao dién ra hoat dong bdi tu chiém wu
thé véi do day 16n tram tich co thé dat toi gan 2,0 m. Ving day bién véi dién tich
gin 5 km?, cach dao 1,5 km vé& phia Tay ciing c6 xu hudng bdi tu v6i 16p trdm tich
c6 thé dat toi 1,5 m. O hai phia Pong va Tay cach dao 200 m xuat hién ving x6i 16
v6i d6 day 16p trdm tich co thé giam téi gan 1,0 m. Bién ddi dia hinh day bién ti
nhién tai khu vyc nghién ctru chiu tac dong chu yéu tr qué trinh bdi tu, x6i 16 tram
tich do ché d6 thuy dong luc (séng, dong chay, dao dong muc nude bién) va qua
trinh phaét trién, suy tan cta hé san ho tai day bién gy ra.

- Két qua nghién ctru 1a co so khoa hoc cho cong tac quy hoach, dé xuit xdy
dung cong trinh bién, 1ap ké hoach ton tao, nao vét luf’)ng lach, phong chéng x0i 16,
sut lan va phuc vu cho cac hoat dong huén luyén, tac chién hai quén bao vé viing
chic chii quyén, hai dao thiéng liéng ctia T6 qudc.
TAI LIEU THAM KHAO
1. Vi Quang Huy, Piéu tra khao sat danh gid hién trang méi truong khu vuec
quan dao Truong Sa, Nxb. Quan doi nhan dan, 1996.

2. EOSDIS WorldView, National Aeronautics and Space Administration NASA,
2020. https://worldview.earthdata.nasa.gov

3.  Dean R., Dalrymple R., Coastal Processes with Engineering Applications.
Cambridge University Press, 2004.

4, Smith T. J., and O'Connor B. A., 4 Two-Dimensional Model for Suspended
Sediment Transport, IAHR-congress, Baden-Baden, West Germany, 1997.

5. DHI Water & Enviroment, MIKE 21/3 & MIKE 3 SW/HD, Spectral Waves and
Hydrodynamic Module - Scientific Documentation, Denmark, 2017.

6.  DHI Water & Enviroment, MIKE 21/3 & MIKE 3 HD/ST, Flow Model FM and
Sand Transport Module, Denmark, 2017.

7.  ECMWEF, Operational configurations of the ECMWF Integrated Forecasting
System (IFS), European Centre for Medium-Range Weather Forecasts
ECMWEF, 2021. https://www. ecmwf.int/en/forecasts/documentation-and-support

8. Moriasi D. N., Arnold J. G., Liew M. W. V_, Bingner R. L., Harmel R. D., Veith
T. L., Model evaluation guidelines for systematic quantification of accuracy in
watershed simulations, American Society of Agricultural and Biological
Engineers, 2007, 50(3):885-900.

14 Tap chi Khoa hoc va Céng nghé nhiét ddi, S6 30, 12-2022



Nghién ctru khoa hoc céng nghé

SUMMARY

RESEARCH ASSESSMENT THE IMPACT OF THE HYDRODYNAMIC
FIELDS ON THE SEABED TOPOGRAPHY OF NAMYIT ISLAND OF
TRUONG SA ISLANDS

This research assesses the impact of major marine hydrodynamic factors, such
as waves, currents, and sea levels on the changing processes of the seabed topography
and the coastlines of the Namyit (Nam Yét) Island of Truong Sa (Spratly) Islands,
based on a many continuous years-data set. The study uses MIKE model to calculate
and simulate the impact of wave field and current field on the process of accretion and
erosion that changes the topography of the seabed. The results show that when
comparing between calculated wave height, speed of the currents, and sea level height
and those observed on scene are 69.1%, 54.5%, and 95.4% respectively. These figures
meet the requirement of Nash Sutcliffe Efficiency, in which calculated sea level shows
highest reliability. The research results provide an overview of wave and currents
regimes in Northeast and Southwest monsoon seasons, and the characteristics of the
current seabed topography around Namyit Island. The changing of seabed around
Namyit Island includes diversified accretion and erosion. In the area from the depth of
10 m to the Island’ coastlines, the accretion dominant, with sediment thickness of up
to 2.0 m. At 200 m West and East of the island, there have erosion areas, with
sediment thickness reduces to 1.0 m. The changing of natural seabed topography of
the researched area is mainly impacted by the process of accretion and erosion of
sediment due to hydrodynamic regimes (waves, currents, and sea levels fluctuations)
and the development and decline of seabed coral system. The research results are the
scientific basis for planning, and proposing the construction around the island,
planning for navigation channels dredging, and providing information for naval
training, exercises, and operations around offshore islands.

Keywords: Hydrodynamic, seabed topography change, MIKE model, Namyit
Island, thuy dong luc, bién doi dia hinh day bién, mé hinh MIKE, ddao Nam Yét.
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