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TOM TAT

MOT SO PAC TRUNG DONG CHAY
BIEN DONG VIET NAM

Pham Xudan Duong
Vién Hai Duong Hoc (Nha Trang)

Bién phia Péng nuéc ta la bién réng thit 2 va cé dia hinh phic tap. Bién
Déng véi ddc diém khi hdu va thoi tiét clia ving nhiét déi gié mua lai gén
xich dao cho nén ddc diém déng luc dong chdy ciia Bién Dong ciing c6 moét s6
ddc diém ddng chi y. Trén co sé nghién ciu dong chdy & nhiéu ting trong
nhiéu ngay dém tai cdc tram do lién tuc B, T va N c6 toa do (17°10°00” N,
110°18°00” E), (12°55°00” N, 110°59°00” E) va (7°14°00” N, 112°55°00”E) tuong
ung. Két qud nghién ctiu cho thdy:

Cdc tram B va N 6 cdc tdng giita va tdng sdu cé tdn sudt cao tdp trung vao
cdc huéng E, NE, N. Tai tram T huéng dong chdy rdt tdp trung & cdc huéng
W, NW, N ti tdng mdt xubng téi tdng sdu. Téc dé dong trung binh gidm ddn
ti tdng trén xudng ting sdu.

Tai tdng sdu ciia cdc tram toc dé dong chdy rdt nhé, toéc do tix 0 - 10 cm /s cé
tdn sudt rdt cao, tai tang 1.500 m cia tram N tdn sudt ciia khodng nay chiém
téi 92,15 %.

SOME CHARACTERISTICS OF CURRENTS IN THE SOUTH CHINA SEA

ABSTRACT

Pham Xuan Duong
Institute of Oceanography (Nha Trang)

East Sea of Vietnam (South China Sea) located in the tropical region and

characterized by complex bottom topography has remarkable dynamical

features of current.

The study based on the data collected from three mooring stations:

- Station B (17°10°00” N, 110°18°00” E)

- Station T (12°55°00” N, 110°59°00” E)

- Station N (7°14°00” N, 112°55°00”E)

The results had shown:

- At stations B and N the highest frequency of currents concentrated in E,
NE and N directions [in middle and lower layers].

- At station T the currents dominated in W, NW and N directions [in all
layers of water in column/].

- Current velocity is reduced gradually from surface to bottom.

- In general, current velocity is small in profound layers, for example, at

layer of 1,500m of station N the current speed of diapason 0 — 10cm/s has

dominant frequency (about 92.15%).
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I. MG PAU

Viét Nam 6 mot vi tri khda dac
biét, v6i bo bién trdi dai trén ba nghin
kilomét, huéng ra Bién Pong va Thai
Binh Duong rong 16n [1]. Bién Dong
ngin cdch v6i Thdi Binh Duong bdéi
nhitng chudi ddo 16n nhé cia quan déo
Philippines, ddo Pai Loan va cac dao
khé4c. Bién Pong ciing 12 mot trong
nhitng bién c6 kha nhiéu ddo va quan
ddo, trén bién c6 thé thdy nhiing dio
¢6 kich thuée 16n hang nghin km? cho
dén cac dao rat nhé véi kich thude chi
vai chuc mét vudng.

Bién DPong trai dai 25° vi do véi
diéu kién khi hau va thoi tiét cla vung
nhiét déi 1a chinh, ¢6 gié mua va giap
xich dao, lai & ngay khu vuc phat sinh
va hoat dong manh ciia mot trong ndm
trung tAm bdo nhiét déi cha trdi dat.
Ving bién Viét Nam ciing c¢6 nhiing nét
dic sdc hiém c6 vé quy luat thay triéu
va cdc qud trinh thiy van khac. Hang
loat cdc vadn dé vé phong chéng thién
tai giam nhe thiét hai va lgi dung céc
diéu kién tu nhién bién dugc dat ra. Tu
viéc phan tich nghién ctu cac déc trung
thong ké cia cac chudi s6 liéu dong
chdy nhiéu ngay dém lién tuc & vung
Bién Pong cho phép ching ta c6 mot s6
nhan xét danh gid vé dac diém dong
chdy ¢ Bién Pong.

II. NGUON TAI LIEU VA PHUONG
PHAP NGHIEN CcUU

1. Nguoén tai liéu
Pa st dung chudi s6 liéu dong
chay lién tuc nhiéu ngay dém cta Lién

X6 cii do ¢ Bién Pong trong nhitng nim
1969, 1970, 1975 dugc Nguyén Tién

Diing thu thap tai liéu, hién nay s6 liéu
nay dugce luu git ¢ phong Vat ly, Vién
Hai Duong Hoc Nha Trang. Ching téi
da st dung chudi so liéu cta 3 tram dé
nghién cdu céc dic trung thong ké
dong chdy, vi tri cdc tram (Hinh 1) nhu
sau: tram thd nhét c6 toa do 17°10°00”
N, 110°18’00” E (dugc ki hiéu Tr.B),
thoi gian bit dau do tur 0h/18/9/1969.
Tram thd 2 c6 toa d6 12°55°00” N,
110°59°00” E (dugc ki hiéu Tr.T), thoi
gian bat dau do tu 7h/16/4/1975, va
tram thd 3 c6 toa d6 7°14°00” N,
112°55’00” E (dugc ki hiéu Tr.N), thoi
gian bat dau do tu 0h/11/6/1970. Céc
tram do c6 cdc tAng va sd s6 liéu & mbi
tang nhu sau:

Tr.B c6 8 tang do, tAng sdu nhat
750 m véi 773 s6 lidu cac tang khéac la
25 m c6 773 sb lieu, 50 m c6 803 so
liéu, 100 m c6 760 s6 liéu, 200 m c6 770
s6 lidu, 300 m c6 569 s liéu, 400 m c6
760 6 lieu, 500 m c6 773 s6 lidu,
khoang thoi gian do gitta 2 s6 liéu lién
tiép nhau 1a 15 phat.

Tr.T c¢6 9 tAng do, tAng sdu nhat
1.200 m véi 811 so6 liéu, cac tang khac
12 25 m c6 866 s6 lidu, 50 m c6 810 sb
liéu, 100 m c6 486 so6 lidu, 200 m c6 811
s6 lieu, 300 m c6 931 s6 liéu, 400 m c6
811 s6 liéu, 500 m c6 810 so liéu, 1.000
m c6 811 sd liéu, khodng thoi gian do
gitia 2 s6 liéu lién ti€p nhau 1la 10 phut.

Tr.N c6 9 tdng do, tang sdu nhat
1.500 m vé6i 203 s6 liéu cac tAng khéc
la 50 m c6 1.073 s liéu, 100 m cb
1.074 s6 liéu, 200 m c6 520 sb liéu, 300
m c6 781 sd liéu, 400 m c6 1.034 so
lieu, 500 m c6 1.073 s6 liéu, 750 m cb
1.060 s6 liéu, 1.000 m c6 1.060 sd liéu,
khoang thoi gian do gitta 2 s6 liéu lién
tiép nhau 1a 20 phat.
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CAM PU CHIA

Hinh 1: So d6 vi tri cda cac tram lién tuc

2.2, Phuong phap nghién cdu

Dong chay duogc dic trung bdi toc
do, gdbm huéng va do6 16n cia né. Khi
do dac dong chdy tong hop nguovi ta
thuong khong do téi chuyén dong
thang ding béi vi thanh phan nay rat
nhd, do dac va nghién ctiu né ciing cuc
ky khé. Trén co sé chudi so6 liéu cua
cac tram d6 ching t6i tién hanh tinh
toan céc diac trung thong ké vé tan
suat xuat hién cia dong chay tong hop
theo 16 huéng va theo cac khodng toc
do khéc nhau.

Tan suat tiung cdp do theo ting

huéng dugc tinh theo cong thic [2]:
Si

n’
Aj — i=1

N
1 =1,2,3, o, S5
j = 1,23, .. ., 16

A’ 1a tdn sudt dong chdy xuit
hién theo hudng j.

Si 1a s6 s6 liéu c6 trong cdp do i
theo huéng j.

N 1a téng s6 s liéu ctia chudi s6
liéu.
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III. KET QUA NGHIEN CUU
1. Pic diém chung

Tai cdc tdng mit (tdng 25 m,
tang 50 m) toc do dong chay cuc dai
dat trén 50 cm/s chi tri trudong hgp &
tang 50 m cha tram Tr.T 1a 38 cm/s,
téc dd dong trung binh thudng cao hon
& cac tang. Huéng cha dong chdy rat
phic tap hidu nhu ton tai khip 16
huéng. TAn suat xuat hién dong chay &
tdng nay chi yéu nam trong céac
khoang toc dd tir 6 — 42 cm/s chiém t6i
80%, tan suat dong chay c6 téc do v =
0 m/s hau nhu 12 0% ngoai trit tram
Tr.B tang 25 m 14 bang 1,9% (Bang 2).

Tai cac tdng gilia (tAng 300 m,
tang 400 m) toéc do dong cuc dai trén
40 cm/s, toc do dong trung binh thuong
I6n hon 15 cm/s ngoai trit ¢ tram Tr.N
tang 400 m dong trung binh chi 1a 8,4
cm/s.
trung vao mot s6 huéng chi yéu chi trir
c6 tram Tr.N tdng 400 m huéng dong
khong t4p trung ma chdy theo nhiéu
huéng hon. Tan suadt xuat hién dong
chdy & tAng nay chd y&u nim trong cac
khodng téc do tir 1 — 36 cm/s chiém t6i
90%, tan sudt dong chdy diung xuit
hién chiém mot ti trong nhé chi cé
tram Tr.T tan suidt c6 toc do v = 0 m/s
14 bing 0%.

Tai céc tdng sau (tang 750 m,
tang 1.200 m, tang 1.500 m), toc do
dong cuc dai trén 30 cm/s, toc do dong
trung binh nhdé chi dat du6i 17 m/s.
Hu6éng cia dong chay cing tap trung
vao mot s6 huéng chi yéu. TAn suat
xudt hién dong chdy & tdng nay cha
yéu nam trong cic khodng téc do tir 1
— 30 cm/s chiém téi 90%, tan sudt dong

Huéng cha dong chay da tap

chdy c¢6 téc d0 v = 0 m/s chiém mot ti
1¢ 16n.
2. Pic diém riéng tirng tram

Tram Tr.B: O tram nay toc do
dong cuc dai 1a 60 m/s & tang 50 m, toc
do trung binh nhé nhat la 13,2 cm/s tai
tang 200 m. Tang 25m, 50 m, 100 m,
200 m huéng dong chdy phan bo tat ca
16 huéng, & tAng 25 m tin sudt xuat
hién cta tdt cid cdc huéng nam trong
cdc khoang téc do tir 6 — 42 cm c6 tan
sudt ¢ cdc khoang x4p xi nhu nhau
(Bang 2), 6 tdng 50 m trong khodng 30
— 36 cm tan suadt xudt hién & trong
khodng nay cao 30,5% va 6 tdng 100 m
trong khodang 24 — 30 cm t6i 36,2%.
Tang 300 m, 400 m, 500 m, 750 m tan
sudt dong chdy c6 toc d0 v = 0 m/s &
mc tif 7,9% tré 1én cao nhat la & tang
400 m chiém 11,3%, tang 750 m chiém
8,5%. Huéng dong chay & cac tang nay
tap trung chd yé&u vao cic huéng Bic,
Béic DPong Bic, Pong Bic, Pong Pong
Béc, Pong, Pong Pong Nam (Hinh 2),
tan sudt xuat hién cha tat ca cdc huéng
nim trong cidc khodng toc do tir 6 — 36
cm va chiém t6i 70 — 80%. Né6i chung
toc do dong chdy trung binh & cdc tang
nay gidm theo do sau.

Tram Tr.T: 0 tram nay dong
chdy khéac véi ¢ cdc tram Tr.B, Tr.N vi
huéng ctia dong chdy rdt tap trung
trong suét qua trinh do dac né luon
luén vudng géc véi bd va gin nhu la
khong c6 trang thdi v = 0,0 m/s tif tang
mait téi tdng 1.000 m ngoai trir truong
hop ¢ tdng 50 m, v = 0,0 m/s c6 tan
sudt chiém 0,7% va & tang 1.200 m thi
chiém 7,5% (Hinh 3).

Toc d9 dong cuc dai 16n nhat va
toc d0 dong trung binh 16n nhat la
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59m/s va 35,5 cm/s ¢ tang 100 m. Téc
do trung binh nhé nhat va téc do cuc
dai nhé nhat 13,9 cm/s va 31 cm/s 1a &
tang 1.200 m.

O tang 25 m, 50 m, 100 m, 200 m
tan suat xuat hién & cdac huéng chi yéu
TTN — B trong céc khoang toc do tir 12
— 36 cm, tan suédt chiém ti trong cao c6
thé 1én t6i 90%. O tiAng 300 m, 400 m,
500 m tan sudt xudt hién & cdc huéng
cht yéu TTN — TB tap trung trong céc
khodng toc do tir 18 — 36 cm, c6 thé
chiém t6i 100%, & cac tang 300 m, 400
m dong chdy trong khodng 30 — 36
cm/s c¢6 tdn sudt rat cao 67,3% va
64,1% (Bang 3). Nhu vay & 2 ting nay
dong chidy gin nhu 6n dinh cd vé
huéng va toc do.

Tram Tr.N: 0 tram nay dong
chdy xuit hién v = 0,0 m/s ti tang
200 m tré xudéng véi tan sudt tuong doi
cao, § tAng 750 m chiém 45,5%, tang
1.000 m chiém 39,9%, tidng 1.500 m
chiém trén 60%. Huéng dong chdy 6
tang 50 m 1a phic tap, dong chdy gan

nhu xuidt hién trén khip 16 huéng
nhung huéng Tay Tay Nam, T4y, Tay
Tay Béc chiém uu thé hon (Hinh 4).
Hu6ng dong chdy & cdc tang 100 m,
200 m, 300 m c6 huéng gin nhu tap
trung vao cung do T — BTB. 0 tAng 500
m thi lai hoan toan khdc hin, huéng
dong clia tAng nay tap trung vao huéng
b.

Téc do dong cuc dai 16n nhat cta
tram nay lén t6i 91 cm/s 6 tang 300 m,
téc do trung binh nhé nhat 1a 3,0 cm/s
tai tAng 1.500 m, téc do trung binh 16n
nhit 1la 424 cm/s tai tdng 50 m
(Béng 1).

O tang 50 m, 100 m, 200 m tan
suat dong chdy xu4dt hién cht yéu trong
cac khoang toc do tir 18 — 54 ¢cm, chiém
t6i 80 - 90%, riéng & tang 50 m toc do
dong chay tit 36 — 54 cm/s chiém trén
90%. Nhu vay toc do dong chiy & tang
nay la 16n tir 36 cm/s tré 1én. Trong ldc
dé & cac tAng dudi dong chay cé tdc do
nhé hon, chi trong khodng tir 0 — 36
cm/s (Bang 1).

Bdng 1: BAng cac gia tri toc do trung binh, 16n nhit, thap nhat

Tram Tr.B Tram Tr.T Tram Tr.N

Tang | T.B | Max | Min | Tang | T.B
(m) | (ecm/s)| (em/s)| (cm/s)| (m) |(cm/s)

Max | Min | Tang | T.B | Max |Min

(em/s)|(em/s) | (m) |(cm/s) | (cm/s)|(cm/s)

25 24,3 54 0 25 32,9

51 3 50 42,4 61 23

50 36,4 60 21 50 24,2

38 0 100 | 27,2 42 10

100 | 29,6 47 18 100 | 35,9

59 4 200 | 371 55 20

200 | 13,2 36 200 | 31,2

44 14 300 | 19,0 91

300 | 20,8 56 300 | 32,2

42 400 8,4 54

42 500 9,5 35

500 | 17,8 38 500 | 274

0
0
400 | 20,5 44 0 400 | 31,5
0
0

750 | 16,5 39 1.000| 18,7

46 1.000 | 6,6 35

1.200| 13,9

0

2 0

3 0

35 2 750 6,4 35 0
4 0

0 0

31 1.500 | 3,0 26
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Bédng 2: Bang tan suat dong chay cida tat ca ciac huéng
trén tirng khoang téc doé cia tram Tr.B

Tang =
Khoang T.D 25m | 50m | 100m | 200 m | 300 m | 400 m 500 m 750 m
U
Vt=0 1,9 0 0 8,1 8,6 11,3 7,9 8,5
0<Vt<6 5,5 0 0 8,0 5,8 5,8 10,3 10,0
6 <Vt <12 12,4 0 0 11,6 12,4 12,4 14,6 19,7
12<Vt <18 | 12,8 0 0,1 12,5 11,3 11,2 16,7 21,7
18 <Vt <28 | 16,1 3,7 23,6 16,1 17,4 17,4 21,0 14,6
24 <Vt <30 | 174 249 36,2 20,3 17,0 17,0 20,8 13,9
30<Vt <36 | 184 30,5 26,6 18,5 17,3 17,3 8,4 9,8
36 <Vt <42 | 114 15,6 10,6 3,3 6,7 6,7 0,5 1,7
42 <Vt < 48 2,0 12,0 2,0 0 0 0 0 0
48 <Vt < 54 1 9,5 0 0.8 0 0 0 0
Téng % 98,9 96,2 99,1 99,2 96,5 99,1 100 99,9
Bdng 3: Bang tan suit dong chay cua tit ca cidc huéng
trén titng khoang téc do ctia tram Tr.T
Tang =
Khoang T.D 25m (50 m (100 m |200 m {300 m | 400 m| 500 m |{1.000 m |1.200 m
U
Vt=0 0 0,7 0 0 0 0 0 0 7,5
0<Vt<6 0,2 1,9 0,2 0 0,3 0,1 0,1 0,8 10,3
6<Vt <12 0,1 6,0 3,2 0 0 0 0 12,9 20,7
12 <Vt < 18 6,1 9,6 7,9 0,3 0 0,1 0 33,3 33,6
18 <Vt < 28 10,4 | 26,6 | 7,6 10,5 | 0,4 1,2 | 22,7 40,9 25,4
24 <Vt < 30 18,6 | 35,56 | 11,2 | 34,9 | 27,0 | 31,0 | 59,5 10,6 2,2
30 <Vt < 36 32,0 (17,5 |16,8 | 37,9 | 67,3 | 64,1 | 17,6 1,1 0,1
36 <Vt < 42 157 | 1,6 |13,7 | 16,0 | 4,7 3,3 0 0 0
42 <Vt < 48 14,0 0 27,0 0 0 0 0 0 0
48 <Vt < 54 1,0 0 11,0 0 0 0 0 0 0
Téng % 98,1 99,3 [98,6 | 99,6 | 99,7 | 99,8 | 99,9 99,6 99,8
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Bédng 4: Bang tan suit dong chay cuia tat ca cac huéng
trén ting khoang téc do caa tram Tr.N

Tang —
Khoang T.D 50m |[100m|200m [ 300m | 400m | 500 m | 750 m | 1.000 m | 1.500 m
U
Vt=0 0 0 0.2 5,6 30,9 25,7 45,5 39,9 63,5
0<Vt <6 0 0 0 8,2 16,6 22,0 16,6 19,3 20,7
6<Vt <12 | 0 | 03 0 18,9 | 223 | 174 | 17,2 | 19,0 95
12<Vt <18 | 0 | 51 0 179 | 18,7 | 168 | 106 | 151 3.0
18<Vt <28 | 01 | 328 | 16 | 189 | 91 | 120 | 57 41 2.1
24<Vt <30 | 53 | 303 | 123 | 187 | 1.8 | 45 | 34 2.2 1,0
30<Vt <36 | 226 | 245 | 325 | 70 | 03 | 1,7 | 10 0.5 0
36<Vt <42 | 204 | 69 | 351 | 25 | 02 0 0 0 0
42 <Vt < 48 26,0 0 15,0 0 0 0 0 0 0
48 <Vt < 54 | 232 0 3,6 0,1 0 0 0 0 0
Téng % 97,6 100 100 97,8 100 100 100 100 99,8

Tr.B tang 500 m

Tr.B tang 300 m

Hinh 2: Hoa dong chay tai cac tang cta tram Tr.B (Cac chi sé trong vong tron chi
tan suit dong chay cé v = 0,0 cm/s )
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LT
111

TN

Tr.T tang 25 m Tr.T tang 50 m Tr.T tang 100 m

Tr.T tang 200 m Tr.T tang 300 m Tr.T tang 400 m

Tr.T tang 500 m Tr.T tang 1.000 m Tr.T tang 1.200 m

Hinh 3: Hoa dong chay tai cac tang cda tram Tr.T (Céac chi s trong vong tron chi
tan suat dong chay cé v = 0,0 cm/s)

Proceedings of Scientific Conference ''Bien Dong - 2002", 16-19 September 2002, Nhatrang, Vietnam

68



Tuyén tip Bdo cdo Khoa hoc Hi nghi Khoa hoc "Bién Dong-2002", 16-19/9/2002, Nha Trang

ﬂﬂj!;

(AR

o

Tr.N tang 50 m Tr.N tang 100 m Tr.N tang 200 m

=
A

F=d
|

[

Tr.N tang 300 m Tr.N tang 400 m Tr.N tang 500 m

Tr.N tang 750 m Tr.N tang 1.000 m Tr.N tang 1.500 m

Hinh 4: Hoa dong chay tai cac tang cda tram Tr.N (Céac chi s trong vong tron chi
tan suat dong chay cé v = 0,0 cm/s)
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IV. KET LUAN

Tai cdc tidng mit (tdng 25 m,
tang 50 m) téc d6 dong chay cuc dai
dat trén 50 cm/s chi tri trudng hgp &
tang 50 m cta tram Tr.T 14 38 cm/s,
téc do dong trung binh thudng cao hon
¢ cac tang. Huéng cha dong chay rat
phiic tap hau nhu tén tai khip 16
huéng.

Tai cdc tang gitta (tAng 300 m,
tang 400 m) téc do dong cuc dai trén
40 cm/s toc do dong trung binh thudng
I6n hon 15 ecm/s ngoai trit ¢ tram Tr.N
tang 400 m dong trung binh chi 14 8,4
cm/s. Huéng caa dong chay da tap
trung vao mot s6 huéng chd yé&u chi trur
c6 tram Tr.N tdng 400 m huéng dong
khong tap trung ma chdy theo nhiéu
huéng hon.

Tai c4dc tAng sau (tang 750 m,
tang 1.200 m, tdng 1.500 m), toc do
dong cuc dai trén 30 cm/s, toc do dong
trung binh nhé chi dat du6i 17 m/s.
Huéng ciia dong chdy cing tap trung
vao mot s6 huéng chi yéu.

Tai tdt cd tAng sau nhat cha cac
tram déu ton tai trang thai toc do
bang khong cia dong chdy, tan sudt
cia n6 nhé nhat la 7,5% (tram Tr.T),
16n nhat trén 6% (tram Tr.N). Chi c6 &

tram Tr.T la tir tdng 300 m tré xudng
la chua xuat hién dong chdy cé toc dd
v = 0,0 m/s con lai 2 tram Tr.B, Tr.N
c6 dong chdy v = 0,0 m/s va chiém trén
5,5%.

6} tram Tr.T huéng cha dong chay
rat tap trung, né ludn ludon chday vudng
gbc véi bo va gdn nhu 1a trang thai v =
0,0 m/s tir tAng mit t6i tang 1.000 m
ngoai trit trudng hop ¢ tang 50 m dong
chdy ditng c6 tan sudt chiém 0,7%. Sé
di ¢6 hién tugng nhu vay, ching t6i cho
ring do 4nh hudng cia dia hinh nén cé
mot luong chdy c¢6 huéng 6n dinh
vubng goc vii duong bo.

Téc do dong trung binh gdn nhu
c6 quy luat chung 1a gidm dan ti tang
trén xuéng tang siu ngoai tri mot sd it
truong hop.

TAI LIEU THAM KHAO

1. Nguyén Ngoc Thuy, 1978. Thién
nhién vung bién nudc ta. Nha Xuat
ban Khoa hoc va Ky thuat.

2. Pham Xuan Duong, 2001. Pic diém
ché& do gié6 khu vuc Pa Ning. Tuyén
tdp bao cdo khoa hoc hoi nghi khoa
hoc “Bién DPéng 20007, trang 65 —
72.

Proceedings of Scientific Conference ''Bien Dong - 2002", 16-19 September 2002, Nhatrang, Vietnam

70



