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KET QUA TiNH TOAN THU NGHIEM TOC PQ DONG THANG PUNG TRONG
VINH BINH CANG - NHA TRANG

Bui Hong Long, Pham Xudn Duong
Vién Hai dwong hoc (Nha Trang)

TOM TAT  Bai béo sé& trinh bay mot s6 két qua tinh toan thir nghiém tbc do dong thing dung
trong vinh Binh Cang - Nha Trang bing phuong phap str dung phuong trinh khuéch
tan cac hop chit, dua trén co s& cac ngudn sb lieu do dac nhiét-mudi lién tuc theo
phuong thing dimg tai cic tram mit rong trong thoi ky gié mua Tay Nam (thang 6,
7)) va thoi ky chuyén moa (thang 9, 10). Két qua tinh toan cho thay:

-Trong thoi ky gié mia Tay Nam, ¢ ving phia béc lién vinh Binh Cang-Nha Trang
nhan thiy dong thang ding c6 xu thé di 18n tir day véi tde do trung binh dat xap xi
5,2x10° cm/s; con & viing phia nam dong thing dung c6 huéng di xubng tir bé mit
v6i toe do trung binh dat xap xi -4,3 x 102 cmis.

- Trong thoi ky chuyén mua, tai khu vire vinh Binh Cang va & viing phia nam vinh
Nha Trang, dong thang démg nhin chung c6 hudng di xubng véi toc do trung binh
dat x4p xi -4,2x 10" cm/s. Con & vling gitra vinh Nha Trang, dong thang dtmg c6 xu
thé di 1én vai toe do trung binh xap xi 5,9 x 1072 cms.

EXPERIMENTAL RESULTS OF CALCULATION ON THE VERTICAL SPEED
IN THE BINH CANG - NHA TRANG BAY

Bui Hong Long, Pham Xuan Duong
Institute of Oceanography (Nha Trang)

ABSTRACT This paper illustrated some experimental results of calculation on the vertical speed
in the Binh Cang-Nha Trang Bay by the diffusiblity equation of matters on the
basis of using the vertical temperature-salinity data measured continuously in the
spatial stations. The calculated results show that:

-During the southwestern monsoon (June and July), in the northern area of Binh
Cang-Nha Trang Bay, the vertical current is directed to the sea surface with the
average speed of about 5.2x10%cm/s. Whereas in the south and entrance parts of
Nha Trang Bay, the vertical current is directed to the sea bottom with the average
speed of about - 4.3 x 10° m/s.

-During the changed period (September and October), in southern part of Nha
Trang and Binh Cang Bays, there is the vertical current with a direction to the sea
bottom with the average speed of about - 4.2x 10 m/s. Whereas in the middle area
of Nha Trang Bay, there is the vertical current with a direction to the sea surface
with the average speed of about 5.9 x 10? m/s.



I. MO PAU I1. NGUON TAI LIEU VA PHUONG
, , PHAP NGHIEN CUU
Tuy c6 téc do rit nho (khoang 107™-

10"cm/s) [V® Vian Lanh va cong su, 1. Ngudn tai liéu:
2003, 2007], nhung dong chay thang
ding dong mot vai trd rat quan trong Pé tinh toan tbc do dong thing
trong qua trinh truyén nhiét va trao doi dung trong lién vinh Binh Cang - Nha
vat chat theo phuong thing ding trong Trang, chung toi d4 str dung cac ngudn sb
bién va dai duong. Ciing do cd téc do liéu nhiét-mudi do dac trong cac chuyén
théng dung rat nho, nén viéc do dac bang khao sat sau day:
may moc khong thé thuc hién duoc, tuy - Chuyén khao sat cua dy an Pai
nhién dé nghién clru, ngudi ta co thé tién Tram vao thang 9-10/2007 (dai dién cho
hanh bang nhiéu con dudng khic nhau: thoi ky chuyén moa gi6), bao gom 24
bang con duong 1y thuyét, thuc nghiém tram mat rong va mot tram lién tuc. Tai
hodc ban thyc nghiém...Trén thé gidi, co moi tram, cau tric nhiét-mubi thang ding
nhiéu nha khoa hoc d& tumg st dung dugc do dac lién tyc trong 6 1an, mdi lan
phuong trinh khuéch tan vat chat dé tinh cach nhau khoang 5 dén 10 phut (Hinh
tbc do thang dung (Marchuk va 1a).
Dymnikov, 1985; Lé Quang Toai, 2002, - Chuyén khao sat ciia dy an NUFU
2003). vao thang 6-7/2008 (dai dién cho thoi ky
Lién vinh Binh Cang — Nha Trang gi6 mua Tay Nam), bao gom 17 tram mat
la mot ving bién ven bo nudc néng co rong, trong do6 tai cac tram: NT3, NT5,
dia hinh day va duong bo tuong doi phtc NT6, NT8, NT10, NT12, NT12, NT16,
tap va chiu tac dong ctia hé théng gi6 NT17, d4 tién hanh do dac lién tuc cdu
mua Pong Béc va gié mua Tay Nam, do tric thang dung cua nhiét-mudi véi ché
d6 viéc nghién ciru dong thang dung dé d6 do twong ty nhu chuyén khao sat vao
danh gia kha ning xuat hién hién tuong thang 6, 7 (Hinh 1b).

nudc trdi trong ving nghién ciu 13 rat
can thiét.
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Hinh 1a, 1b: So’ @6 tram khao sat thang 9-10/2008 va thang 6-7/2008
Figure 1a, 1b: Investigated stations in 9-10/2008 and 6-7/2008
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Thiét bi duoc s dung dé do céu
tric nhiét-mudi thang dung 1a may AST-
500 cta Nhat voi khoang cach do theo do
sau 12 0,5 m. Tir hai yéu t6 co ban nay,
phan mém chuyén dung cta AST s& tu
dong tinh ra d6 dan dién va mat do qui
ude cua nudce bién.

2. Phuwong phap nghién ciru:

Chuyén dong thang dung 1a mot dbi
tuong dugc nghién ciru tor nhirng nam
dau cia thé ky XX, khi nguoi ta nhan
thiy tai bo bién California, vao nhiing
thoi ky nhat dinh, d& xuat hién hién tuong
nudce lanh tir cac tang sau di 18n tang mat.
Pé giai thich hién twong ndy, V.H.
Thorade d4 ap dung ly thuyét tinh toan
dong chay troi dé tién hanh nghién ciu
V6i gia thiét cho rang: duong bo ving
tinh to4n nam bén trdi cua huéng gio
thdi; mat do cua nudc bién duge cho 1a
dong nhat; thanh lap phuong trinh tinh
toan dua trén co so danh gia sy cin bang
gitta dong toan phan di tir bo ra va thanh
phan dong hudéng vé phia bd. Néu xay ra
qua trinh dirng ctia chuyén dong thi thanh
phan ctia dong thiang dung sé& duoc xac
dinh. C6 thé sir dung hai cach tiép cén
pho bién dé tién hanh nghién ciu dong
thang dimg:

1. Xem day nhu la mot bai toén
tong hop vé hé dong chay 3 chiéu. Khi dé
thanh phan thang dung cua dong chay sé
duoc xac dinh dua trén co sé tinh toan tur
phuong trinh lién tuc véi cac diéu kién
bién tuong Ung.

2. Va néu xem day 1a mot bai toan
doc lap, khi @6 dong chay thang dung co
thé duogc tinh toan nhung khong can xac
dinh cac thanh phan nim ngang ma van
thé hién dugc ban chéat vat 1y vé su phu
thudc gitta chuyén dong thang diung voi
cac dac trung cua truong gido va truong
mat do v.v.

Cach tiép can thtr hai co thé sur
dung dé nghién ctru gian tiép dong thang
dung, va phu hop véi phuong phap thu

thap sé liéu, phuc vu cho viéc st dung
cho phuong trinh khuyéch tan cac hop
chat. Phuong trinh khuyéch tan vat chat
c6 dang rat gon nhu sau:
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Trong do:

A, la h¢ s trao doi rbi thang dung.

W: la toc do dong thing dung
(cm/s).

0: la mat d6 (dugc tinh todn tir
nhiét, mudi).

Po. la mat d¢ cua nudc bién
(g/cm®), dugce 1y trung binh 1g/cm®.

Hé toa do sir dung 1a hé toa do Dé-
Cac c6 truc toa d6 Ox hudng vé phia
dong, Oy hudng 18n phia bic, Oz hudng
thang dung 1én trén (khi do sd lidu thi goc
toa d6 O qui wdc trlng véi mit bién
thuan tién cho viéc xac dinh d0 siu cua
s6 liéu).

Str dung phuong phap sai phan dé
khai trién (2.1) sé thu dugc phuong trinh
tinh cho W nhu sau:

A 60,,-20,+6,, A6 -6, 1 (2.2)
"UpAr 6 -6 At 0 -6,

Trong do:

h: chay tir 1 dén N va 1a ki hiéu tai
tang thi h.

t : chi thoi gian tai thoi diém t.

A,: dugc tinh toan thong qua sé
litu do dong chay tai cic tram bang
phuong phéap Ertel (theo tinh toan A,
3,1x10°

(2.1)

nam trong khoang tir 2,5 —
cm?/s).

Dbia hinh khu vuc Binh Cang-Nha
Trang la twong ddi phuc tap, hon nita dé
loai bo su tac dong cua song gié bé mit
Ién chuyén dong thiang dung, chung toi
chi xét cac tram c6 do sau lén hon 3 m,
con cac tram co6 do sdu chua dén 3 m
duoc bo qua.

I1l. KET QUA NGHIEN CUU

1. Vao mua gié mua Tay Nam:



Theo két qua tinh toan toc do dong
thang dimg bang phuong trinh khuyéch
tan cac hop chat, da cho thay (bang I,
hinh 2, hinh 3): trong thoi ky gié mua
Tay Nam, lién vinh Binh Cang-Nha
Trang c6 thé chia ra hai viing véi toc do
dong thang dumng c6 hudng khac nhau: (1)
O ving phia bic vinh Binh Cang-Nha
Trang, két qua tinh toan toc do dong
thang dung cho thiy ¢ ving nay dong
thang dung nhin chung c¢6 xu thé di 1én
V6i toc do trung binh 5,2x10° cm/s. Tée
d6 dong di 1én co6 gia tri cuc dai khoang
2,8x10™ cm/s (tram NTO8, ting 6,5 m);

(2) Ving thir hai 1a ving nam ¢ phia
nam, gom cac tram NT12, NT14, NT16
va NT17. O ving nay téc do dong thang
dimg co hu’orn§ di xuér}g VOl gia tri trung
binh -4,3x10™ cm/s, toc d6 cuc dai (-5,2
x 10™ cn/s). Nhu vay khi xem xét & khu
vuc phia bic vinh Binh Cang-Nha Trang,
dong thiang démg nhin chung c6 huéng di
Ién tir day voi toc do trung binh xap xi
5,2x107 cm/s; nguoc lai volr khu vuc
phia nam va khu vygc ngoai ctra vinh Nha
Trang, dong thang dung c6 hudng di
Xuong v6i toe do trung binh xéap xi -4,3 x
10 cm/s.

Béng 1: Két qua tinh toan téc dd dong thing dirng tai cac tram vao thang 6-7/2008
Table 1: The calculated results on vertical current speed at stations in 6-7/2008

Dbdsau (m) | NTS NT6 NT8 NT10 NT12 NT14 | NT16 NT17
3,5 0,111 | 0,167 2E-06 0,017 -0,02 0,083 -0,42 -0,08
4 0,083 | 0,111 -0,085 0,167 0,048 0,167 -0,17 -0,32
4,5 -2E-06 2E-07 0,083 -0,25 -0,27 -0,14
5 0,046 -2,5E-07 0,389 -0,25 0,26 -0,15
5,5 0,185 4,2E-08 0,037 -0,04 -0,01 -0,04
6 0,139 1E-07 0,095 -0,17 0,046 -0,07
6,5 0,278 0,042 -2E-07 -0,02 0,031 | -1,1E-06
7 0,278 1,2E-07 -0,08 -0,06 0,069 -0,15
7,5 2E-05 2,AE-08 | 2,7E-07 -0,1 0,278 | -3,1E-07
8 0,017 0,083 1,1E-06 -0,03 | 1,1E-6 -0,26
8,5 0,069 2E-07 1,3E-06 | 0,056 -0,14 -0,45
9 -5E-06 6,2E-07 -0,13 2E-06 | 2E-06 -0,17
9,5 5E-06 0,167 3,1E-07 | 0,083 | 1E-05 -0,18
10 -8E-07 -0,23 -0,08 0,028 | 0,139 -0,12
15 -2E-07 -0,41 0,133 | 1,1E-6 -0,36
20 0,083 0,5 -0,03
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Hinh 2a, 2b, 2¢, 2d: phan bd téc dé dong thing dirng theo dd sau tai cac tram NT5, NT6,

NT8, NT10 (khu vue phia bic)

Figure 2a, 2b, 2c, 2d: Distribution of vertical current speed according to the depth at stations
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of NT5, NT6, NT8, NT10 (northern area)
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Hinh 3a, 3b, 3c, 3d: Phan bé téc dd dong thiing dirng theo d§ siu tai cac tram NT12, NT14,
NT16, NT17 (khu vee phia nam vinh Nha Trang)
Figure 3a, 3b, 3c, 3d: Distribution of vertical current speed according to the depth at stations
of NT12, NT14, NT16, NT17 (southern area of Nha Trang Bay)

2. Vao thoi ky chuyén mua:

Cé4c két qua tinh toan dong thang
dimg trong vung vinh Binh Cang — Nha
Trang dua trén nguon s6 lidu thu thap
dugc cta chuyén khao sat thang 9-
10/2007 caa dy an Dai Tram, cac két qua
tinh toan cho thay trong vung bién vinh
Binh Cang va vung bién phia nam vinh
Nha Trang, xu thé dong thang dung nhin
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chung c6 hudng di xubng véi gia tri trung
binh coa tbc do thang dung 1a -4,2x
10™em/s, cuc dai -4,0x10™ cm/s (hinh 4,
bang 2); Vung thtr hai 1a vang ¢ khu vuc
gitra vinh Nha Trang, dai dién 1a cac tram
NR11, MR13, MR18. O vlng nay xu thé
dong thang dimg c6 hudng di 1én Ia chu
yeu vol gid tri trung binh cua téc do
thing ding 14 5,9x 102 cm/s, téc do cuc
daila 3,3 x10™ cm/s (hinh 5, bang 2).
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Hinh 4a, 4b, 4c: Phan bb téc dé dong thing ding theo dd siu cac tram MR02, MR09 va
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Figure 4a, 4b, 4c: Distribution of vertical current speed according to the depth at stations of
MRO02, MR09 and MR20 (in Binh Cang Bay and the southern area of Nha Trang Bay)

Bing 2: Céc két qua tinh toan dong thing dirng tai cic tram mit rong trong vinh Binh Cang
— Nha Trang vao thang 9-10/2008
Table 2: The calculated results on the vertical speed at the survey stations in Binh Cang -
Nha Trang Bay in 9-10/2008

DbJ sau (m) MRO02 MRO09 MR11 MR13 MR18 MR20
3,5 -2E-07 0,52778 2E-07 0,19445 0,16667 -0,1
4 0,16666 0,187 0,16666 -0,0098 0,25 -0,37

4,5 -7E-06 -0,377 2E-08 0,02083 -0,0833 -0,0222

5 0,16666 0,26631 1,2E-07 -1E-06 -4E-07 -0,125

5,5 -0,06666 -0,4005 SE-07 0,16667 -5E-06 -0,1667

6 -1E-06 0,16667 2,4E-06 0,32952 -7E-06 -0,0333

6,5 -7E-08 -0,3333 0,04166 -0,3333 0,08333 -2E-07
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7 -3E-07 0,03333 4E-07 0,33333 0,125 -2E-06
7,5 0,16668 1,2E-06 2,4E-06 -2E-07 0,25 -0,1667
8 0,07143 -0,05556 0,04167 5E-06 0,16667 -2E-08
8,5 -0,05555 0,14815 2,4E-06 0,08333 0,08333 -2E-06
9 0,016667 0,13889 -1E-06 0,33333 4E-07
9,5 0,11112 -0,06667 -2E-06 0,16666 0,08334
10 0,01961 -0,1667 -4E-07 4E-09 0,04166
15 -3E-08 0,16667 1,5E-07 -0,3333
20 3E-07 0,25
25 0,08333 0,04166
30 0,13889 -2E-08
33 0,07143
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Hinh 5a, 5b, 5¢: Phan b ciia téc dd thing dirng theo dd siu tai cac tram MR11, MR13 va
MR18 (vung gitra vinh Binh Cang — Nha Trang)
Figure 5a, 5b, 5¢: Distribution of vertical current speed according to the depth at stations of

MR11, MR13 and MR18 (middle area of Binh Cang — Nha Trang Bay)
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IV. KET LUAN

Qua cac két qua tinh toan thir
nghiém vé toc do dong thang dung cua
nude bién trong vinh Binh Cang-Nha
Trang bang cach st dung phuong
trinh khuyéch tan vat chat, da cho thay
rang:

Vao thoi ky gi6 mua Tay Nam gia
tri cuc tri ctia dong thang dting hudng 18n
mat bién va dong thing dang hudng
xudng day bién c6 gia tri cuc dai 14 5 x
10 cm/s va 4,5 x 10™ cm/s. O khu vuc
phia bic vinh Binh Cang-Nha Trang,
dong thiang démg nhin chung c6 huéng di
Ién tor day; nguoc lai voi khu vuc phia
nam va khu vuc ngoai ctra vinh Nha
Trang, dong thing dimg c6 hudng di
xudng.

Vao thoi ky chuyén mba, dong
thang dung hudng 18n mit bién c6 gia tri
cuc dai 12 5,3 x 10" cm/s va dong thang
dung hudng xudng day bién cé gia tri cuc
dai 1a 4,2 x 10" cm/s. O khu vuc phia
nam vinh Nha Trang va vinh Binh Cang,
dong thiang démg nhin chung c6 huéng di
xudng. CON tai khu vyc giita vinh Nha
Trang, dong thang dimg c6 xu thé di 1én.
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