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Tém tit: Trong khuon khd bai bao nay, cic tac gia di trinh bay nhiing két qua phan tich ché do
dong chay mat khu vuc vinh Bic B dwa trén ngudn s liéu radar bién tir 01/06/2013 dén
01/02/2015. S6 liéu radar bién duoc thu thap tir 3 tram radar ctia Viét Nam: Hon Déau, Nghi Xuan
va Dong Hoi. Trude tién, bién dong mua cia truong dong chay miat khu vyc theo hai mua gi6
Pong Bic va Tay Nam duoc md ta chi tiét. Tiép theo, ché do dong triéu trong khu vuc vinh Bic
B6 da duoc phén tich. Cac két qua phan tich da dua ra phan bd dinh luong ciling nhu tinh chét
chung cua truong dong chay du trén mit bién khu vuc vinh Bic Bo thong qua phén tich sb lidu do

dac thu duoc tir hé théng radar.

Tir khéa: Radar bién; vinh Bic Bo; dong chay mit.

1. Mé dau

Trong thoi ky nén khoa hoc k¥ thuat ngay
cang phat trién nhu hién nay thi viéc nghién
clru cac qua trinh ty nhién phuc vu cho cac muc
dich vé kinh té, xa hoi... dugc hd tro rat nhiéu
tir cac trang thiét bi tién tién. Trong nghién ciru
vé cac hién twong dia vat 1y noi chung va céac
qua trinh dong luc hoc noéi riéng thi viéc quan
tric thuce té c6 tam quan trong rat lon. Mot
trong s cac phuong phap dé la quan tric song,
dong chay bién dwa trén hé thong radar bién tin
s6 cao. Uu diém cua phuong phap 1a mat do
diém quan tric day va lién tuc theo thoi gian, hé
théng radar quan tric dugc ngay ca trong diéu
kién thoi tiét bat thuong (bdo, dong td, 15¢c...),
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diéu ma cac phuong phap quan trac khac kho co
thé thuc hién duoc.
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Hinh 1. Pham vi quan trc cua 3 tram radar hién
dang hoat dong tai khu vuc vinh Bac B§.
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Céc s6 lidu thu thap tir radar bién bao gdm
s6 lidu vé song va dong chay 1a nhirng ngudn
di ligu vd cung quy gia trong cac linh vuc
nghién ctu, tng dung, quan ly va khai thac
bién. Pay 1a mot ngudn dir liu méi dbi véi
Viét Nam va cho dén nay méi chi co rat it cong
trinh nghién ctru nguon s liéu nay [1].

2. Gi6i thiéu vé s6 liéu radar bién tai Viét Nam

Radar bién 1a mét trong nhitng thiét bi ung
dung cong ngh¢ hién dai dwa vao ky thuat phat
song tan s6 cao dé phan tich giam sat mot s6
yéu t6 hai vin nhu truong dong chay tang mat,
truong song. Cong nghé nay ¢ nude ngoai da va
dang phat trién rit manh, di kém vé6i no la
nhitng cong trinh nghién ctru khoa hoc c6 lién
quan. Tai Thai Lan, di xdy dung hé théng
Radar bién tu dong bao gém 06 tram phuc vu
cho cong tac quan tric hai van thudc ving bién
Thai Lan va mot phan Vinh Thai Lan. Ngoai ra
d3 c6 nhiéu nude trén thé gidi va trong khu vuc
Dong Nam A di va dang ap dung cong nghé
nay nhu: Trung Quéc, Nhat Ban, Dai Loan,
Han Qudc va An Do.

Tai Viét Nam, céng nghé radar bién con
kha méi mé va chua c6 nhidu nghién ctu
chuyén sau vé linh vuc ndy. Nam 2011, Trung
tam Hai van da chu tri thuc hién du an xay
dung hé théng tram radar bién, dén nay da hoan
thanh giai doan I voi 3 tram quan tric tAm xa tai
Hon Diu (20,6662333°N, 106,8169667°E),
Nghi Xuan (18,6210500°N, 105,8156000°E) va
Pong Héi (17,4711167°N, 106,6389500°E) va
1 tram trung tdm thu s6 liéu tai Ha Noi. Ca ba
tram déu hoat dong & tan sé 4,65 MHz véi do
phan giai ngang va do phan giai goc phuong vi
lan luot 13 5,825 km va 5° (Hinh I). Dya trén bo
s6 lidu hién co, khoang thoi gian tir 01/06/2013
dén 01/02/2015 dugc sir dung dé phan tich ché
d6 dong chay vinh Béc Bo do c6 day du sb liéu
tlr ca 3 tram radar.

Viéc phan tich $6 liéu s€ duoc thuc hién
dua trén chudi sd liéu dai ngay va trén khu vuc
c6 mat do sd liéu du day. Chudi sé liéu theo 2
mua: mua he (thang 06 - thang 08/2013) va mua
dong (thang 10/2014 - thang 01/2015). S6 liéu

duoc trich tai cac diém tir S1 dén S5 1dy doc theo
tuyén tir bo ra khoi va nam trén khu vuc ¢6 mat
d9 so liéu day nhu dugc the hién trén Hinh 2.
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Hinh 2. Phan bd s6 liéu dong chay mat quan tric
tur hé thong radar (don vi: %).

3. Két qua phan tich dong chay tir radar bién

a. Phén tich diéu hoa dong chay triéu tcing
mat khu vuc vinh Bdc Bo dua trén 56 liéu radar

Hé théng dong chay trén bién Doéng noi
chung va trén khu vuc vinh Bic B0 néi riéng bi
anh hudng manh boi hoan luu gié mua chiu A,
trong d6 phan chia thanh hai mua ro rét: mua
gi6 Pong Bic (mua dong) va mua gi6 Tay Nam
(mua hé) [2].

Ttr thang 11 dén thang 2 1a thoi ky gié mua
dong bic hoat dong manh. Vao thoi ky thang 1,
van téc gi6 trung binh trén bién Poéng vao
khoang 8 - 10,7 m/s, hudng gié dong bac thinh
hanh trén toan ving bién Pong. Tir thang 2 trd
di, gi6 dong bic yéu dan nhung manh tré lai
vao thang 4 [2].

Tt thang 6 dén thang 9, hudng gié thinh
hanh trén bién Pong chuyén sang hudng tay
nam va phat trién manh vao thoi ky thang 7 va
thang 8, van toc gio trung binh thoi ky ndy vao
khoang 5,5 - 7,9 m/s. Tu thang 10 hudng gid
thinh hanh dn chuyén sang hudng déng bac [2].

Trong thoi ky gié mia Péng Bdc:

Gibng nhu cac nghién ctru trude day vé ché
do dong chay tai khu vuc trong mua déng, hoan
lwu khu vuc vinh Bic Bo ¢6 hudng thinh hanh
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di vé phia nam, van toc trung binh vao khoang
tir 15 - 25 cm/s. Bic tranh hoan luu khu vuc
trong miia dong cho thay hé théng dong chay
tach thanh hai ving ro rét.

O khu vyc sat bo, dong chay c¢6 xu thé chay
doc theo b di xubng phia nam, van tdc dong
nay kha 1on vao khoang 25 - 35 cm/s. Khu vuc
dau Quang Binh, van toc dong chay trung binh
thang 10 vao khoang 45 - 50 cm/s, trong do co
nhitng thoi diém tai khu vuc nay ghi nhan dugc
vén tbc dong chay gan 1 m/s. Nhiing thang cudi
mua, dong chay van c6 xu thé di xudng phia
nam, téc d6 dong chay trung binh vao khoang
25 - 30 cm/s roi giam dan khi bat ddu vao thoi
ky gi6 mua Tay Nam.

O ngoai khoi vé phia bic tai khu vuc giira
vinh, dong chay trung binh c6 huéng nam dén
tdy nam sau d6 nhdp vao dong sat bo chay
xudng phia nam. Van tdc trung binh ctia dong
vao khoang tir 15 - 20 cm/s. V& phia nam tai

khu vuc cira vinh, dong chay thudng c6 van toc
nho hon & phia bic, huéng thinh hanh c6 xu
huéng di vé phia tay va tdy nam, tir d6 cho thiy
tai khu vuc nay ton tai mot xo0ay thuédn nhu cac
nghién ctu trudc day da chi ra. Tuy vay ciing
¢6 nhitng thoi diém vao gitta mua dong khi gio
mua Pong Bic hoat dong manh, dong chay tai
ving nay manh 1én va di vé phia nam.

Trong thoi ky gio mua Tdy Nam

Trong thoi ky gié mua Tay Nam, hoan luu
khu vuc duoc thiét lap lai, dong chay tai khu
vuc ¢6 xu thé di 1én phia bic véi van toc trung
binh vao khoang tir 10 - 20 cm/s. Vao thoi ky
nay, khu vuc giita Vinh Bic Bo hinh thanh mot
hoan luu nghich. Van tc cia hoan luu nay
khong lon, trung binh khoang 8 - 12 cmy/s.
Nudc duy tri hoan luu nay dugc dua lén tu
ving bién trung bd di 1én. Hoan luu nay ton tai
dén hét thang 8.

Béng 1. Két qua phan tich diéu hoa thuy tridu tir s6 lidu radar theo cac vi tri trén Hinh 2

Truc Huéng Truc Huéng Pha
Phg”m Truc léon nh'(") ci’u{ dong  Pha thién Phg”m Truc l6n nh.(") ci’u{ dong thien
trieu (cm/s) trieu 1én van (d9) trieu (cm/s) trieu 1én « o
(cm/s) ) . (cm/s) ) . van (d9)
cuc dai cuc dai

Vitri S1 Vitri S2
0, 22,40 -1,89 122,85° 203,54° 0, 25,50 -2,34 125,19° 209,47°
P, 5,22 1,13 111,80° 244,50° P, 5,65 1,21 108,68° 251,46°
S, 6,59 -3,60 127,76° 279,18° S, 8,94 -2,19 130,24° 285.21°
K, 20,70 -1,80 119,36° 259,20° K, 23,08 1,31 122,92° 258,79°
M, 3,89 -0,64 126,11° 110,61° M, 491 -1,44 130,77° 118,22°
S, 1,46 -0,13 127,77° 140,28° S, 2,18 -0,72 148,52° 138,40°

Vitri 3 Vitri S4
0, 22,29 -1,03 127,89° 207,46° 0, 23,08 0,00 110,12° 205,60°
P, 5,71 -0,42 104,12° 263,54° P, 5,74 -0,66 100,27° 251,09°
S, 6,29 -1,18 137,51° 298,66 ° K, 20,95 -1,27 103,08° 255,38°
K, 22,62 1,07 120,24° 246,92° M, 6,22 -3,81 39,87° 225,02°
M, 5,04 -2,81 154,21° 101,30° S, 2,78 -1,55 47,85° 258,78°
S, 2,68 -0,11 168,22° 124,24°

Vitri S5
0, 16,93 -0,99 74,05° 209,33°
P, 5,06 -1,57 59,10° 293,93°
K, 15,70 -1,99 64,29° 245,61°
M, 9,74 -2,70 35,48° 228,30°
S, 3.259 -1.36 118.85 331.24
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Hinh 3. Dong chay mit trung binh khu vyc vinh Bic Bo trong mua gié Dong Bic (trai)
va mua gi6 Tay Nam (phai) (cm/s).
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Hinh 4. Truong dong chay trung binh nam tang mat khu vuc anh‘Béc B trong ndm 2014 (a) va do léch chuan
cua thanh phan kinh hudng u (b) va thanh phan vy huéng v (c) (cm/s).
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Tidal amplitude M2 from 2013-Jun-01 to 2015-Feb-01_
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Hinh 5. Phan tich hing s6 diéu hoa ddi véi 4 phan triéu chinh (cm/s).
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Tidal ellipse M2 from 2013-Jun-01 to 2015-Feb-01
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Tidal ellipse O1 from 2013-Jun-01 to 2015-Feb-01
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Tidal ellipse S2 from 2013-Jun-01 to 2015-Feb-01
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Hinh 6. Ellipse triéu doi v6i 4 phan triéu chinh, mau xanh la ellipse
quay theo hudng cung chi€u kim dong ho, mau do 1a ngugc chiéu kim dong ho.
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Diém dang chi ¥ trong birc tranh hoan luu
khu vyc thoi ky ndy 1a khu vuc van ton tai dong
sat bo di xuoéng phia nam. Dong chay nay di tur
phia béc xudng dén khu vic mién Trung thi tang
tc va co xu thé tach bo, nhap vao hé thdng dong
chay di 1én phia bac. Tai khu virc cira vinh, van
téc dong chay vao khoang 15 - 20 cr/s.

S lidu phan tich tir radar ciing cho thay anh
huong cua luu luong nude tir cac cura séng lon
trong mua 1i dén hoan luu dong chay mat trong
thoi ky nay, dién hinh nhu tai ctra song Hong,
dong chay gin bd ¢ xu thé di tir bo ra khoi rdi
nhap vao hoan luu xa bo di 1én phia bic.

O ngoai khoi & giita vinh vé phia bic, dong
chay c6 hudng dong bic thinh hanh, van toc dong
chay tai khu vuc nay khong 16n, vao khoang tir 6 -
10 cr/s. V& phia nam dén cira vinh, dong chay co
van toc 16n hon, vao khoang 10 - 20 cm/s.

Trén Hinh 4 thé hién d6 16n cia trudng
dong chay trung binh khu vyc vinh Bic Bo
trong nam 2014 va d6 léch chuén cua cac thénh
phan kinh hudéng u va v§ hudng v. Quan tric ter
radar bién cho thiy dong sat by co co vén tde
trung binh kha cao, vao khoang 15 — 25 cm/s.
Sy bién thién cia van téc dong chiy theo
phuong vy huéng v 16n hon kha nhiéu so véi
van téc dong chay cua thanh phan theo phuong
kinh hudng u. Diéu nay duoc thé hién kha rd &
khu vuc ctra vinh dén khu vuc gitta vinh khi
nudc tir bién Pong di vao vinh Bic Bo.

Bén canh d6, két qua phan tich tir quan tric
radar bién cho thdy su bién thién cia thanh
phan kinh huéng ctia dong chay dugc thé hién &
khu vyc miii dat gidp ranh giita Ha Tinh va
Quéang Binh c6 lién quan dén cac qua trinh
dong lyc quy mo nho gan bo, trong khi do su
bién thién cua thanh phan v§ hudng bi anh
hudng nhiéu hon béi cac qua trinh dong luc quy
mo vura trén khu vuec.

b. Phén tich diéu hoa dong chay triéu tang
mat khu viee vinh Bac Bé dwa trén sé liéu radar

Phén tich diéu hoa dong chay trén vinh Bic
B6 dugce thuc hién trén ting diém ludi voi thoi
gian tir 01/06/2013 dén 01/02/2015 bang bo
cong cu T tide, day la bo phan mém m3 ngudn
mé trén nén MATLAB do tién si Pawlowicz
thyc hién. Bo phan mém c6 kha ning phén tich

myuc nudc va dong chay triéu bang phuong
phap binh phuong tdi thiéu. Két qua phan tich
dong chay triéu duoc thé hién trén Bang 1 va
Hinh 5, 6.

Két qua phan tich cho thdy cac séng nhat
triéu co vén tc cao hon nhiéu so Vi cic song
ban nhét triéu. Tai khu vuc cira vinh cac song
K, va O, ¢6 van toc 16n nhét, dat khoang tir 25 -
30 cn/s (Hinh 5). Cu thé tai khu vyc gitra vinh
vé phia nam, séng K, c6 van toc cuc dai vao
khoang tir 26 - 28 cm/s, song O; tur 28 - 30
cm/s, cac song ban nhat cd van tdc yéu hon,
song M, c6 vén tdc cuc dai vao khoang 5 - 7
cm/s va song S, 1a tir 2 - 3 cm/s. Khi tién gan
dén bo, do 16n cua cac song giam dan,

Tai khu vuc Quang Binh, van tdc cua cac
song ban nhat triéu nho hon 3 cmy/s. Phan tich
cling cho thdy cdc song nhat tridu bién ddi
manh hon khi ¢6 sy thay ddi cua dia hinh khu
vuc, cac song K, va O; giam dan bién do khi di
1én phia bic vinh vao khu vire nuée nong co do
sau dudi 50 m, trong khi d6, bién do cua cac
song M, va S, lai tang dan lén,

Tai diém S5, séng O, ¢ van toc cuc dai 1a
16,3 cm/s, K, 1a 16,1 cm/s, cac song M, c6 van
tbc 1a 9,6 cm/s va 3,3 cm/s ddi voi song S,.
Hinh 4 thé hién cac ellipse dong tridu ddi véi
bbn song chinh phén tich tir sé liéu radar cho
thdy cac song nhat triéu c6 dang ellipse det va
nam vudng goc vai bo.

T bo ra khoi, elhpse song K, co dang quay
tir chiéu cung chleu ddng hd sang ngugc chiéu
kim dong ho roi ngugc lai khi ra dén giita vinh.
Ellipse song M, cho thdy dong triéu bién thién
nhiéu hon tir bor ra khoi va tir phia nam 18n phia
béc vinh ca vé huéng va do 16n.

c. Thanh phan dong diw trén khu viee vinh
Bdc Bo

Truong dong du tinh toan trén khu vuc cho
thiy anh hudng rd nét cta gio 1én truong dong
chay khu vyc. Két qua trich xuit tir diém S2
ctia thanh phan dong chay v§ huéng v cho ting
thoi ky cling duoc trinh bay tai cac Hinh 7 va
Hinh 8. Vao cac thang mua dong, do anh hudng
clia gi6 mua dong bic manh, truong dong du c6
huéng chu dao tiy nam dén nam, vén tdc trung
binh vao khoang tir 20 - 30 cm/s. Piém déng
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luu y trong trudng dong du tinh toén cling cho
thiy d6 16n cia dong sat bo khi di qua khu vuc
Quang Binh vé6i van tdc vao khoang 30 - 40
cm/s va 1én nhat vao thang 10, sau do giam dan
dén cac thang gitta mua dong va cudi mua.

Ciing twong ty ddi véi thoi ky mua he,
truong dong chay khu vuc chiu anh huéng cia
gi6 mua tay nam, hoan luu khu vuc dugc thiét
lap lai. Trudong dong chay c6 hudng chu dao tay
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Hinh 7. Thanh phin v§ huéng ciia dong chay trich tai

diém S2 trong thoi ky mua dong.

4. Két luan

Ttr ngudn sé liéu thu thap tir radar bién, két
qua phén tich da cho thiy dong chay mat quan
tric tir hé thdng radar cho thay hé thong dong
chay mat khu vuc vinh Bic Bo thay ddi theo
mua gan véi ché do gi6 tai khu vuc va da gop
phan phan anh dugc phan nao bic tranh chung
vé hé dong chay & ving bién nay.

Trong cac thang mua dong, hoan luu khu
vuc chiu anh hudng cua gié mua Pong bic,
truong dong chdy khu vuc c6 hudng tdy nam
dén nam. Khu vuc bién phia nam Thanh Hoa va
bac Quang Binh ton tai dong gan bo ¢6 van toc
16n dat 25 - 30 cm/s. Vao mua hé hoan luu
ving bién Vinh Bic b ¢ su thay ddi kha 16n
so voi cac mua khac. Khu vyc gitta Vinh Bic
B6 hinh thanh mdt hoan luu nghich. Vén tbc
cua hoan Iuu nay khong 16n, trung binh khoang
8 - 12 cm/s. Nudc duy tri hoan Iuu nay dugc
dua 1én tir viing bién phia trung bo di 1én.

béc dén béc, van tdc trung binh vao khoang 15 -
20 cmy/s. Két qua tinh toan trudng dong du trén
khu vuc ciing cho thay su hinh thanh cia mot
xody thuan ¢ gitra vinh tir dau dén giita mua.
Nhin chung vén tc dong du trén khu vuc thoi
ky nay khong qué cao (phan 16n déu nhé hon
25 cm/s), do d6 co thé noi truong gid 1a tac
nhian mua chinh gdy anh hudng dén truong
dong chay cua khu vuc thoi ky nay.
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Hinh 8. Thanh phén v§ hudéng ciia dong chay trich
tai diém S2 trong thoi ky mua he.

Céc két qua thu dugc trong khoang thoi
gian phén tich cho thdy nhiing phtl hop véi mot
s6 dac trung ché do da duoc cong bd va dua ra
nhitng dac diém cta hoan luu khu vuc vinh Béc
B0 trong hai thoi ky gio mua Pong Bic va gio
mua Tay Nam.
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Investigation of Sea Surface Circulation in The Gulf
of Tonkin Using the Radar Data
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Abstract: This paper presents the analyses of regime of sea surface circulation in the Gulf of
Tonkin using the radar data from 01/06/2013 to 01/02/2015. The data from high frequency radars were
gathered from three stations of Hon Dau, Nghi Xuan, and Dong Hoi. Firstly, the seasonal variations of
surface currents due to NE and SW monsoon were described. Afterthat, characteristics of surface
currents were presented using harmonic analysis method. Finally, the quantity and general variations
of surface residual currents in the Gulf of Tonkin were discussed based on measured data.

Keywords: HF Radar; Gulf of Tonkin; Surface circulation.



