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Tém tit

VE PAC PIEM HOAN LUU VUNG BIEN NUOC TROI

NAM VIET NAM

Nguyén Kim Vinh
Vien Hai dwong hoc, Nha Trang

Trinh bay mot sé két qua chinh nghién ciru thuc nghiém dic diém hoan
lru ving nuée trdi Nam Viét Nam dua trén co sé s6 liéu dong chay do
dugc trong cac chuyén khao sat. Téc d6 dong c6 thé dat trén 100 cm/s.
Hudng chinh ctia dong tudn theo hai miia gi6 chinh: dong bic va tay
nam. C6 thé hinh thanh hai birc tranh cta hoan luu ngang trong ving
bién nudce trdi Nam Viét Nam trong mua gidé mua tdy nam. Thir nhat do
1a, hinh thanh m¢t dong chay hudng dong chay tu bo Viét Nam ra, ¢ vi
d6 khoang 12°N. Thtr hai 13, ton tai hoan luu hai 16p: trong 16p nudc
tang mat 1a dong tudn theo gié mua (c6 huéng dong béc 1a chinh), con
trong 16p nude phia dudi 1a dong chay c6 hudng bic — nam. Ton tai cua
mot dong chay dudi ting mit c6 hudng nam, & ca viing c¢6 vi do khoang
10°N. Trong 16p nudc ting mit, tir bé mat bién xubng do sau khoang 50
mét ton tai dong c6 hudng béc. Gia tri ciia thanh phan kinh tuyén c6 thé
dat trén 35 cm/s. Trong 16p nudc ting dudi, tir d6 sdu khoang 60 mét
dén khoang 130 mét, dong c6 hudng nam. Thanh phan kinh tuyén c6 thé
dat trén 50 cm/s. Bién cua hai dong chay nay nam trong 16p nuée c6 do
sau 50 — 60 mét. Bién ngoai ciia dong chay nghich dudi ting mit nay &
khoéng kinh tuyén 110°E. Bé ngang ctia né wéc khoang trén 80 km. Pay
1a két qua do dac dau tién thu duoc tai vung nudc troi Nam Viét Nam.
Phén tich, néu ra ba qua trinh thanh tao va phat trién nudc trdi & ving
bién nghién ciru va dua ra nhan dinh ring, tim nudc troi thuong xuat
hién & khu vuc vi dd 10 - 12°N. Pua ra hai so dd hoan luu ung voéi hai
huéng gid chinh cia gié mua tdy nam. Trinh bay mét sé phwong phap
gian tiép danh gia téc d6 nudc troi. Két qua tinh téc d6 dong thing dimg
tai khu vuc cho théy su hién dién cua nude troi voi gia tri tinh toan la
107- 107 cmys.

ON THE CHARACTERISTICS OF CIRCULATION IN THE

Abstract

UPWELLING REGION OF THE SOUTH OF VIETNAM

Nguyen Kim Vinh
Institute of Oceanography, 01 Cauda, Vinh Nguyen,
Nhatrang City, Vietnam

The main results of experimental investigation on the circulation
characteristics in the upwelling region of the South of Vietnam are
based on the current data received in the cruises. The current velocity
can reach more than 100 cm/s. The main current direction is related to
the monsoon directions: northeastern and southwestern. It may be
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formed two pictures of the horizontal circulation in the upwelling
region of the South of Vietnam in the southwestern monsoon. The first
is characterized by an eastern stream off the Vietnamese coast at the
latitude of 12°N. The second is characterized by forming the two-layer
circulation: in the surface layer there is current related to monsoon (it
has mainly the northeastern direction) and in the subsurface layer —
north-south direction current. The southern current can reach the 10°N
latitude. The thickness of surface current is about 50 meters. And the
subsurface current is located from the depth of 60 to about 130 meters.
The longitude velocity component of these currents can reach more than
35 and 50 cm/s relatively. There are described two schemes of the
circulation according to two main wind directions in the southwestern
monsoon season. Here some indirect methods of calculating the
upwelling velocity and its application to this upwelling region are
noted. The results show that the upwelling velocities have the rate of
107°- 107 c/s.

1. MO PAU

Nuéc trdi 1a mot qua trinh hai duong hoc ndi bat nhat trong ving bién Nam
Viét Nam (Wyrtki, 1961). Hién twong nay di duoc bat dau khao sat do dac va
nghién ctu tr chuong trinh NAGA (1959 — 1961). Day 1a ndi dung do dac,
nghién ctru chinh ctia nhiéu dé tai thuéc Chuong trinh Bién tir nim 1980 dén
nay. Va két qua da duoc néu trong nhiéu bao cao khoa hoc va cac cong trinh da
cong bd (Vi du: Céc cong trinh nghién ctru ving nudc tréi manh Nam Trung
B0, 1997; Lé Phudc Trinh va cs., 1981; Nguyén Kim Vinh, 1981). Nhung Du
an Viét - Puc, Nghién ctru hién twong nudc trdi va cic qua trinh lién quan
trong ving bién ven bd Nam Viét Nam, ¢ thé dugc coi 13 c6 nodi dung chi tiét
hon va c6 quy m6 16n hon ca. Trong khu6n khé ctia Du an nay da thuc hién tat
ca 7 chuyén diéu tra khao sat (Hinh 1). Dé nghién ctru thye nghiém hoan luu
trong ving bién nudc troi nay, da tién hanh do phan ting dong chay bang may
MAVS2 (ctia My) va may AEM-HR; S/No: 554, Alec Electronics Co., LTD

(Nhat).

Trong bai bao nay trinh bay nhitng dic diém ndi bat cta hoan luu trong
vung bién nude troi ven by Nam Viét Nam, dua trén phan tich dir li¢u dong
chay do dugc trong cic chuyén khao sat trong ving; trinh bay nhimg phuong
phap gian tiép danh gia nudc trdi va két qua thir nghiém cho s6 liéu thuc do.
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Hinh 1. Tram do dong chay trong cac chuyén khao sat VG
IL. PAC PIEM HOAN LUU

Do dong chay ting mit cta Bién Dong phi hop vé6i gié mua trong hai mua gio
chinh (Wyrtki, 1961), nén trudong dong c6 huéng gin nhu nguoc nhau. Trong
mua gid tdy nam dong c6 hudng chi dao la tdy nam — dong béc, rat thuan loi
cho qué trinh hinh thanh nuéc trdi ving bd (Coastal upwelling) trong ving
(Wyrtki, 1961; LaFond, 1963; Cac cong trinh nghién ctru ving nudc troi manh
Nam Trung Bo, 1997; Lé Phudc Trinh va cs., 1981; Nguyén Kim Vinh, 1981).
Trong d6 phai néu rang, c6 truong hop toc do dong di dat trén 100 cm/s trong
16p nudc ting mit bién (tir 0 dén 130 mét sau). Diéu nay la hoan toan co thé
xay ra trong truong hop gi6 mua manh (Wyrtki, 1961). S6 liéu phan tang dong
chay do duoc trong 16p nudc tir mit bién xubng do sdu 130 mét cho thiy, trong
mua gié tdy nam co thé hinh thanh hai birc tranh ciia hoan luu ngang trong
vung bién Nam Viét Nam. Tht nhat d6 13, hinh thanh mot dong chay hudng
dong, chay tir bo Viét Nam ra ¢ vi do khoang 12°N (Wu va cs., 1998). Dong
chay hudng bic co tbe do cuc dai khoang 1 m/s tai tang sau 70 m (Hinh 2C)
gip dong hudng nam c6 toc d6 cuc dai dat 1,4 m/s trong 16p nude 70 — 100 m

601



Nguyen Kim Vinh, 599-612
Proceedings of National Conference ‘Bien Dong —2007’, Sept. 12-14, 2007, Nhatrang

(Hinh 2A) tai vi d6 khoang 12°N tao thanh dong néu trén voi tbc do hudng
dong dat 1,2 m/s. Dong chay twong dbi 6n dinh tir bo ra nay trong mua gié mua
tdy nam chinh 1a dong luc thudng tao thanh tdm nudc trdi & ving ndy (ving
bién bac Ninh Thuin — nam Khanh Hoa). Thir hai d6 13, ton tai hoan luu hai
16p vao mua gié tdy nam: trong 10p nudc ting mat 1a dong tuan theo gié mua
(g16 hudéng tay nam la chinh), con trong 16p nudc phia dudi 1a dong chay co
huéng bic — nam. Truge day, khi nghién ctru vé trudong nhiét do ¢ ving bién
miii Pai Lanh, mot sb nha khoa hoc Phap (Krempf va Chevey, 1934; Chevey
va Carton., 1934; Krempf, 1929) da di dén nhan dinh rang, c6 kha nang ton tai
mot dong chay lanh (co nhiét do thdp hon nudc trong ving) di tir phia bic
xubng. Dong chay ndy bao tram mot 16p nudc c6 do day 16n tir bé mit bién
xudng d6 su 16n. Phan tich gian tiép trudng dong tai ving bién nay (Hoang
Xuan Nhuén, 1979) di cho thay su dung din ctia nhan dinh trén. Bang phuong
phéap phan tich ba chiéu truong nhiét do va do man thiét 1ap tr co so dir ligu
hién c6 va tinh toan céac profiles nhiét - mudi tai hai diém ¢ bic va tiy Bién
Pong theo mot md hinh don gian (Nguyén Kim Vinh, 1990) da dua dén mot sd
két qua 1i thu nhu sau: vao mua gié dong bic ton tai mot dong chay huéng nam
doc bo tay Bién boéng. Dong chay nay bao trum l6p nudce tang mat co do day
kha 16n, tir bé mit bién den d6 séu gan 200 mét. Vao mua tdy nam, hinh thanh
dong chay hai 16p, 16p tang mit (co do day trong khoang tir bé mat bién dén do
sdu 16n nhat khoang 70 mét) co dong chay thuan theo gi6 mua, tirc la dong c6
huong chinh la tay nam - dong béc; con ¢ tang dudi (trong 16p nude khoang
70 - hon 200 mét) van c6 kha nang t6n tai dong chay huéng nam (nghich vo6i 6
tang mat). Két qua nghién ciu (Nguyén Kim Vinh, 1990) ctng cho thdy dong
chay nay bat ngudn tir bién Philippines va tryc ctia né nam & vi tri cia cac
duong ding sau 100 — 200 mét.

Két qua phan tich s6 liéu dong chay thu dugc trong cac chuyén khao sat
ctia Dy an “Nudc trdi” ciling cho thay sy ton tai cia mot dong chay dudi ting
mat c6 huéng nam, ¢ ca vung c6 vi do khoang 10°N (Hinh 3). Trong 16p nudc
tang mit, tir bé mat bién xudng do sau khoang 50 met ton tai dong c6 hudng
bac. Gia tri cta thanh phan kinh tuyén c6 thé dat trén 35 cm/s. Trong 16p nudc
tang dudi, tir 6 sau khoang 60 mét dén trén 130 mét, dong c6 hudng nam.
Thanh phan kinh tuyén c6 thé dat trén 50 cm/s. Bién cta hai dong chay nay
nam trong 16p nudce cd do sdu 50 — 60 mét. Bién ngoai ciia dong chay nghich
duédi ting mit nay ¢ khoang kinh tuyén 110°E. Bé ngang cua n6 udc khoang
trén 80 km (Hinh 3). Tir 6 c6 thé nhan dinh rang dong chay nay kha 6n dinh
trong thoi gian. Clng phai néu rang, su ton tai ctia dong chay nghich duéi tang
mat trong vung nudc troi vung bo mang tinh quy ludt (Arkhipkin, 1996).
Nhung day 13 két qua do dac dau tién thu dugc tai ving nude trdi Nam Viét
Nam. Nén c¢6 thé néi nd co gia tri cao, va co thé coi 1a mot trong nhirng ket qua
quan trong ma Dy an dé thu duoc.Tuy nhién, con nhiéu diéu chua rd vé dong
chay nay, nhu: kich thudc khong gian va thoi gian; didu kién hinh thanh; mdi
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lién hé véi cac qua trinh sinh thai ving nuéc trdi v.v. Mit khac, nhu da néu
trén, c6 kha nang ton tai hai birc tranh hoan luu ctia ving bién nudc trdi ving
bo Nam Viét Nam. Vay thi, diéu kién nhiét dong luc nao dan dén su hinh thanh
chung? Theo chiing t6i, c6 thé c6 mbi lién hé véi cac qua trinh co kich thudc
16n, nhu El Nifio (va La Nifia).
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Hinh 2. Thanh phan dong theo kinh tuyén (cm/s), gié trj dwong chi huéng bac, m —
hudng nam; 6-7/2003: - A. Mit cat 1; - B. mat cat 2, va - C. mat cat 3
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Hinh 3. Thanh phan dong theo kinh tuyén (cm/s), gia tri dwong chi huéng bic,
am — hudng nam; mat cat 6, 7/2004

Trong mua gié mua dong bic, dong chay hudng nam dudi 16p nude ting
mit van ton tai. Téc d6 16n nhat do duoc cling vuot trén 100 cm/s. Hé dong
chdy nay tao nén diéu kién dong lyc thuén loi cho qué trinh hinh thanh nudc
chim (sinking). Tuy nhién, gia tri tbc d6 ¢ day dat trén 100 cm/s, quéa cao ddi
v6i mot dong chay dudi ting mat. Vi vdy, can c6 nhitng do dac tiép theo dé
kiém tra. Trong thoi ki ndy, dong chay huéng nam bao trim hau nhu toan bo
16p nudce do dac, tur bé mit bién xuéng do sau tdi da trén 100 mét. Trong do tdn
tai hai tam véi tde dd cao (hai 161 dong), mot & do sau khoang 10 m, va mdt &
d6 sau trén 90 m. Dong huéng nam ap sat bo, phia ngoai (¢ kinh tuyén khoang
109,9°E tr¢ ra khoi) c6 kha ning ton tai mot dong hudéng bic. Nhin chung,
dong chay c6 huéng xién vao bo; thanh phan dong huéng tay co thé dat trén 50
cm/s. Vi vy, vao mua gié dong bic thuong co hién twong ding nude & ven bo
Nam Viét Nam do gié mua gy nén (Ping Vin Hoan, Nguyén Kim Vinh,
1998). Trong diéu kién binh thuong, gié mua déng bic co thé giy dang muc
nude ¢ bd 14 30 — 40 cm. Trong diéu kién dic biét (ap thap nhiét doi, bdo v.v)
mirc dang c6 thé dat trén 100 cm.
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III. PANH GIA NUOC TROI
1. V& hiéu rng nwérc troi

Nudc trdi 1a mot qua trinh dong luc ndi bat trong dai dwong ndi chung va trong
Bién bong noi riéng (Fairbridge, 1966). X¢ét theo vi tri dia li trong dai duong,
nuée troi dugc chia thanh hai loai: nudce tréi ngoai khot va nude troi ven bo,
hay nuéc trdi ving bd (coastal upwelling). Nudc troi ven bo ludn di kém véi
nhiéu hé qua nhat dinh, ma trudc hét phai ké dén hé qua sinh thai. Va ving ria
cua cac tam nudce trdi thuong 1a vung cho san lugng danh bét hai san cao. Vi
du, dic sic nhat d6 1a ving nudc trdi Peru (Bang 1). Day la ving c6 san lugng
danh bat cao nhat thé giéi. So véi cac vung bién c6 ché do gi6é mua tdy nam &
Bic ban cau, ving nudc trdi ving b & bién Nam Viét Nam cling gy su chi y v
dang ké (Wyrtki, 1961; LaFond, 1963; Fairbridge, 1966). Két qua tinh gian tiép
téc do dong thing dung trong vung blen nay cho thdy tdm nudc trdi & ngoai
khoi Khanh Hoa — Ninh Thuan (Nguyén Kim Vinh, 1981).

Bang 1: Cac viing nudc trdi ven bd chinh trong dai duong

STT | Vung nwéc troi Th&i gian xuét hién

1 Oregon-California, 25 - 45° N Théang 6 -8

2 | Peru,5-45°S Quanh nam (Nhwng vao thang 2-3
thi yéu)

3 | Benguela (Tay nam Chéau Phi), 5-30°S | Thang 11 -2

4 | Guinea Thang 6 -9

5 | Canaries, 10 —40° N 20-25° N: Quanh nam, 25° N:
Thang 6 — 11, 20° N: Thang 1 -3

6 | Somali Thang 6 -9

7 | Aravie Thang 6 -9

8 | TayAnbo Thang 1 -3

9 | TayUc Thang 1 -3

10 | Béng Kaspi Théang 6 - 8

11 | Bdng vung Florida -

12 | Vung bién Lion -

13 | Nam Crimea -

14 | Tay Bién Den -

15 | Tay Kaspi Thang 5-9

16 | Vung Kabé Frion -

17 | Chau Au & vung thém luc dia Krém -

18 | Vung bién ven b& Nam Viét Nam Thang 6 -9
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2. So' @6 dong hre ving nuée troi

Téng hop céac két qua khao sat do dac va nghién ciru chuyén vé nude troi ving
b bién, dai duong thé gisi noi chung va Nam Viét Nam néi riéng, c6 thé dé
xuat mot so d6 dong luc cho ving bién nudc trdi Nam Viét Nam. O ddy ciing
can phai diém lai mot sd qua trinh dong lyc va diéu kién dia li co vai trd quan
trong trong qua trinh hinh thanh va phat trién nuéc tréi Nam Viét Nam. Trudc
hét phai néu la dac diém duong bo bién Nam Viét Nam, no ¢6 thé chia thanh
hai doan: doan 1 tir khoang Viing Tau dén miii P4 Vach, doan 2 tir mii Pa
Vach tré 1én phia bac (Hinh 4, 5). Poan 1 ¢6 huéng gan nam bic va doan 2 ¢
huéng gin nam bic. Mot trong nhing luc thanh tao nudc trdi quan trong nhat
1a gi6. Trong ving bién nudc trdi Nam Viét Nam ngy tri gié mua va dic diém
bién doi ndi bat nhat (Nguyén Kim Vinh, 1997) d6 1a trong mua gi6 tiy nam
(mua tao nudc trdi) gid ¢6 hudng chinh 1a tiy nam hodc nam va cac hudng gio
chinh nay bién doi véi chu ky khoang 8 — 10 nam. Vi vy, ¢ day dua ra hai so
d6 ung voi hai truong hop gié chinh néu trén.

2.1. Truong hop gio chinh la Tday nam

Trong trudng hop ndy, do gi6 chinh c6 huéng Tay nam (vécto 1) gan nhu doc
doan bd 1 nén dong tang mit (vécto 2) & ving bién doan bo 1 ¢o hudng gan
nhu tdy nam, & ving doan bd 2 hudng dong co thé 1éch so véi hudng tiy nam
(Hinh 4). Dong tang mit tao van chuyén Ekman tir bo ra va gdy nén nudc troi
(vécto 3) ving by (Wyrtki, 1961). Dong dudi ting mat (Xem 1) hudng bic
nam (vécto 4) khi gap thém luc dia Nam Viét Nam, mot phan di 1én (vécto 5)
va tham gia vao qua trinh tao nudc troi (Hinh 4).

Thém luc dja
Nam Viét Nam

Hinh 4. So d6 hoan lwu ving bién nude trdi Nam Viét Nam mua gié mua tdy nam
trong truong hop hudng gid chinh la tdy nam (Xem chu giai trong bai)
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2.2. Truong hop gio chinh la tay

Gi6 chinh c¢6 hudng tay (vécto 1) nén dong ting mit (vécto 2) & ving bién
doan bd 1 c6 hudng tay 1a chu yéu, ¢ ving doan bd 2 hudéng dong co thé 1a
hudng tdy hodc Iéch so voi hudng tdy (Hinh 5). Hinh thanh mét dong chay
manh hudéng dong tr bo bién Nam Viét Nam ra, & khoang vi do 11-12°N
(Dippner va cs., 2007). Dong ting mit van c6 kha ning tao van chuyén Ekman
va gy nén nudc trdi (vécto 3) ving bo. Dong dudi t?mg mat huéng bac nam
(vécto 4) khi gip thém luc dia Nam Viét Nam, mét phan di 1én (vécto 5) va
tham gia vao qué trinh tao nudc trdi. O phia bic ngoai khoi bién Viét Nam
thuong hién dién xody nghich va ¢ ngoai khoi thém luc dia Nam Viét Nam
thuong hién dién xody thuén (Wu va cs., 1998). Trong truong hop huong gio
mua tdy nam la huéng tay, xody nghlch phia bac (duong 7) cb thé phat trién
manh xudng phia nam, xody thuan phia nam (dwuong 6) c6 thé manh 1én va hai
x04ay ndy c6 thé tham gia vao qua trinh tao nudc trdi ¢ khu vuc bién Nam Viét
Nam (Hinh 5).

Thém lye dia
Nam Viét Nam

Hinh 5. So d6 hoan luu ving bién nudc trdi Nam Viét Nam muia gié muia tdy nam
trong truong hgp hudng gié chinh 1a tay (Xem chu thich trong bai)

3. Cac phwong phip tinh gian tiép nwéc troi

Hién tugng nudc trdi kéo theo nude tir ting sdu, voi nhiét do thuong 1a thap
hon & céc tang trén, di 1én trén. Vi vdy ¢ nhitng ving c6 nudc trdi manh (tim
nude troi) nhiét dd nude bién thap hon ¢ cac ving xung quanh. Tir d6, ddu hiéu
dau tién vé sy hién dién cua nudce troi do 1a tdn tai tAm nhiét do thép. Do hién
nay cac may do chuyén dong cia nude bién chi méi do duoc tdc dd 16n hon tdc
d6 nudc trdi (Toe d6 nude trdi co bac khoang 107 + 10™ cm/s) nén ta chwa thé
do tryc tiép nudc trdi duge. Bude phai xac dinh gian tiép bang cac phuong
phap tinh toan.
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Cac phuong phap danh gia nudc tréi duge chia 1am hai loai chinh
(Bryden, 1978; Arkhipkin, 1996), d6 la: Phuong phap truc tiép va phuong phap
gian tiép. Cac phuong phap truc tiép d6 1a phuong phap tinh thanh phan thing
dung cta dong chay dua trén cac tinh toan sd tri tir cac phuong trinh thity nhiét
- dong luc hoc bién ma xuat phat 13 hé phuong trinh Navier-Stockes. Cac
phuong phap gian tlep d6 1a phuong phap tinh dya trén mot sé biéu thirc lién
hé giira thanh phan tdc d6 thang dimg va cac dai luong vat li khac, st dung cac
dac trung do dugc nhu dong chdy, nhiét d§ va d6 man nudc bién. Trong thuc té
ngudi ta thuong dung ba phuong phap cu thé sau ddy dé tinh toan gian tiép
nude troi:

- Dya trén d§ nang 1én cua mat déng mat do tir thoi diém nao dé dén mot
thoi diém  khac trong qua trinh xay ra hién tugng nudc troi.

- Dua theo nguyén tic bao toan khdi lugng va nhiét (mubi).

- Dya trén co s& cua hién tuong phan ki dong nim ngang trong mot sd
qua trinh hinh thanh nudc troi.

3.1. Téc @ dong thang dirng tai bién dudi ciia 16p Ekman tang mdt

Téng lwong nudc van chuyén tir bo ra (M) theo moé hinh Ekman va tinh
dén diéu kién:

H

j pudz =0 (1)
0
duogc tinh theo cong thuec:

T
M = 2)
pw f

Trong do,

p,, - Mét do nudc bién,
7 - Ung suit gi6 bé mit,
f - Thong so6 Coriolis.

Déi v6i nudce trdi ving bo co thé ap dung cong thirc (Brink va cs., 1980):

M=— (3)

O day, v - Thanh phan toc do gi6 truc giao bo.
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Dbi véi thanh phan van chuyén nudc truc giao bd c¢6 thé ap dung cong
thtrc (Arkhipkin, 1996):

T Ry
M, =—"—=|w,dx 4)
pw f 2[ ‘
Trong do,

7, - Thanh phan mg suat gid bé mat theo phuong truc giao bo,
w, - Téc d6 dong thiang dung tai bién dudi ctia 10p Ekman bé mit,
R,- Ban kinh dan hoi ta ap Rossbi.

7, = PG| i= () 5)
W - Vecto gio,
‘W‘ - Mbdun tc do gio.
N.H
R, =" (6)
n.f
N - Téan s6 Va]'sala-Brent,
H - D0 sau bién,
Tir do o,
T T T
W, =————=—= (7)
f'pw'Rd Npr
Hoac,
fr, .7
Wy = I ®)
(f + j.N.H.pw
ox

3.2. Pdnh gid toc do dong thang ding qua mét s6 qud trinh

Tur 1i thuyét vat 1 hai dwong hoc, phuong trinh bao toan khuyéch tan mat
do co dang sau:
a—p+u8—p+va—p+w6p9
ot Ox oy 0z
O day, p=p,; p,- Nhiét d¢ thé,

K}, - H¢ so khuyéch tan rdi ngang,

=K,V?p ©)

Dbi voi nudc troi sinop (Hién tuong nude trdi ving bo tao boi bién dong
sinop cua truong gi6 (Arkhipkin, 1996) v€ phai cua biéu thure (9) cé thé bo qua,
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vi trong khodng thoi gian 5 + 10 ngay thi vai trd cua qua trinh binh luu vugt
tro1 hon han vai tro cua qua trinh khuyéch tan. Tur do ta co6:

G

T + —_r
ot Ox oy
w=— 10
o (10)
0z
Mat khéc (Arkhipkin, 1996),
ua—p+v8—p:&(—fa—u+fu@j (11)
ox oy g 0z 0z

O day, p, - Mat d6 nudc ting mat,
g — Gia téc trong trudng.

Suy ra,
]
e — o g 82 (12)
%o
0z

Thuong thi voi cac s6 liéu dong chay (u, v), nhiét do (T) va do man (S)
nude bién do tai nhiéu tang (Z) & tram lién tuc ta c6 thé ap dung phuong phap
nay dé xac dinh nudc troi.

3.3. Bdnh gid toc do dong thang dimg tai bé mdt bién

Vi xap xi Boussinesque phuong trinh lién tuc s€ c6 dang:

Loy, (13)

ox Oy Oz

Két qua ctia phép tich phan theo chiéu thang dtng cho:

WZZ :Wzl_a_U_a_V (14)
ox Oy

Trong do,

W22 va w2y 13 téc do thang dung tai mat bién (z2)va trén mot ting trung
gian (z1),
z2

U= juaz (15)

z1

V= Tv@z (16)
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IV. KET QUA VA NHAN XET

- Két qua phan tich s liéu dong chay thu duoc trong cac chuyén khao sat
cho thdy sy ton tai cia mot dong chay dudi téng mat ¢6 huong nam, &
ca vung c6 vi do khoang 10°N. Trong 16p nuéce tang mat, tir bé mat bién
xuong do sau khoang 50 met ton tai dong co6 hudng bac. Gia tri cua
thanh phan kinh tuyén c6 thé dat trén 35 cm/s. Trong 16p nudc tang
dudi, tir d6 sau khoang 60 mét dén trén 130 mét, dong c6 hudng nam.
Thanh phan kinh tuyén c6 thé dat trén 50 cm/s. Bién ciia hai dong chay
nay nam trong 16p nudc cd do sau 50 — 60 mét. Bién ngoai ctia dong
chay nghich duéi ting mit nay & khoang kinh tuyén 110°E. Bé ngang
ctia n6 wdc khoang trén 80 km.Tuy nhién, con nhiéu diéu chua rd vé
dong chay nay, nhu: kich thudc khong gian va thoi gian; diéu kién hinh
thanh; mbi lién hé vdi cac qua trinh sinh thai ving nudc troi v.v. Co thé
c6 mdi lién hé véi cac qua trinh ¢6 kich thudc 16n, nhu El Nifio (va La
Nifia). Pay 1a mot van dé phuc tap; doi hoi phai c6 nhitng do dac
nghién ctru chuyén sau.

- C6 bdn qua trinh tham gia thanh tao va phat trién nudc trdi & ving bién
nghién ctru va tam nudc troi thuong xuét hién & khu vuc vi d6 10 -
12°N. C6 sy hinh thanh hai hoan luu g véi hai huéng gi6 chinh cua
gi6 mua tay nam. Két qua tinh tdc do dong thing dimg tai khu vuc cho
thay su hién dién cua nudce trdi voi gid tri tinh toan dat trén 10~ cm/s.
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