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PAC PIEM DONG CHAY VUNG BIEN KHANH HOA
TRONG MUA GIO MUA TAY NAM NAM 2010

PHAM SY HOAN, NGUYEN KIM VINH
Vién Hai dwong hoc Nha Trang

T6m tdt: Bai b&o trinh bay céac két qua nghién citu vé ddc diém bién déng dong chay
tong hep theo khong gian, thei gian tgi ving bién ven be Khanh Hoa dira vao tai liéu khdo
sat thang 7 - 8/2010. Két qua nghién cizu cho thdy, dong chdy trong thei ky nay chi yéu
hwéng Bdc, téc dé dong chdy giam dan theo dé sau va tir Nam I1én Bdc. Téc do dong chay
cue dai hon 106cm/s. DONg chay chi yéu van 1a dong triéu, dong leu du khoang 3,9cm/s,
hirong Tay Bac. Nhitng dic diém nay cho thdy si phli hep véi cac nghién cieu trude ddy vé
hoan leu ciia viing nwéc tréi mgnh Nam Trung bé. Ngoai ra, d4 phéat hién thém mér dac
diém méi vé cdu tric dong chay trong khu viee, dé la dong hudng Pong theo suon luc dia
phia ngoai vinh Nha Trang, téc dé dao déng tir 10cm/s dén 26cmis.

1. MO PAU

Dong chay trong viing bién ven b 1a tong hop ciia dong do gid, triéu va chiu anh huong
cua diéu kién dia phuong (dia hinh, dong sdng db ra...). Ban than cac thanh phan nay lién tuc
bién doi theo khdng gian, thoi gian dan dén birc tranh dong chay tong hop cling ludn bién doi
theo thoi gian, khong gian. Do do, céc do dac, khao sat, nghién ciru méi va chi tiét hon vé cau
tric dong chay va cac ddc diém caa nd van rat can thiét cho khoa hoc va thyc tién.

Céc do dac, nghién ctiru vé dong chay néi riéng, thuy dong luec hoc ndi chung & viing bién
Khéanh Hoa da dwoc quan tdm tir nhitng nim Sau muoi cta thé ky 20 va chu yéu do Hai hoc
vién Nha Trang (nay la Vién Hai duong hoc) thuc hién. Ban dau la cac két qua do dac nhiét do
- d6 mudi, dong chay khu vuc cang Nha Trang. Trong giai doan nay ciing ghi nhan mot cong
trinh quy mé va van con nhiéu gié tri cho dén ngay nay la chuyén diéu tra thudc chuong trinh
NAGA (1961) [8] vé nghién ctiu Bién bong. Két qua cua cong trinh nay da cho thay bo phan
dong cuong hda ven by Tay Bién Pong (toc d6 dong chay I6n, huéng dong song song Voi
duong bo va thay doi theo mua tai ven ba mién Trung - Viét Nam). Céc do dac, nghién ciu
dong chay tiép tuc dugc day manh sau ngay théng nhat dat nudc (1975) VGi cac dé tai céc cap,
céc dy an hop tac qudc té. Giai doan nay da di sau, chi tiét hon viéc do dac, nghién ctru dong
chay cho khu vuc ven bo, cac viing vinh. Cac dac trung dong chay khu vuc ven by Khanh
Hoa duoc 1am sang to hon, cac hop phan caa dong chay tong hop dwoc dé cap dén nhu dong
chay do thay triéu, dong chay do gid, dong du, dao dong lic... Bén canh do, cac dic trung
thong ké caa dong chay tong hop ciing dugc dé cap dua vao cac tai liéu do lién tuc [1, 2, 3, 4,
5, 7] d4 cho ching ta hiéu rd hon buirc tranh dong chay ven by Khanh Hoa va cac hop phan
cua no.

Mot trong nhitng khao sat vé dong chay ndi riéng, thay vin, dong luc moi trudng noi
chung duoc coi 1a kha chi tiét va ddng bo tir truée dén nay dua trén cac thiét bi may moc
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hién dai la chuyén khao sat thang 7 - 8/2010 cua du &n hop tac Viét - Nga tai ving bién
ven bo Nam Trung bQ. Duya vao tai liéu r]éy, nhom tac gia da phan tich, nghién ctru va dua
ra cac dac diém cua cau truc dong chay tong hop tai vung bién Khanh Hoa.

1. TAI LIEU VA PHUONG PHAP

Bai bao sur dung tai li¢u do dong chay vao thoi ky gié mua Tay Nam hoat dong manh
(théang 7 - 8/2010) cua dy &n hop tac nghién cau khoa hoc bién Viét - Nga. So dd cac tram
do duoc thiét ké nhu hinh 1. Téng cong ¢ 27 tram mat rong va 2 tram do lién tuc. Céc
tram dwgc bd tri thanh 4 mat cat tir bo ra bién (hudng Dong - Tay), gitra Cac tram trén
cling mit cit cach nhau khoang 0,05°, gitra cAc mat cat cach nhau khoang 0,25° C6 thé
no6i, day 1a chuyén khao sat c6 mot hé théng tram do chi tiét va bao trim toan b ving
bién ven bd Khanh Hoa nht tir truede dén nay. Tram sau nhét c6 do sau I8n téi hon 150m,
tram néng nhat la 15m. Dong chay duoc do tai cac tang 2, 5, 25, 50, 75, 100, 125m, va
cach day 0,5m (goi la: tang day).

S6 ligu do dugc xir ly, phan tich thong ké, tinh toan tan suat xuat hién theo cac huéng
va cac khoang toc do khéac nr]au. Dong du duogc tinh‘du:a vao so liéu do 1 ngay dém
(25 gio) tai tram lién tuc LT2 bang cach tach dong do tricu ra khoi dong chay tong hop.
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Hinh 1: So dd cac tram khao sat, thang 7 - 8/2010, du &n Viét - Nga.
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1. KET QUA NGHIEN CUU
1. Phan b6 dong chay tong hep theo phwong ngang tai cac I6p nwéc

Dong chay theo phuong ngang c6 thé chia thanh 2 16p nudc vai 2 dac diém bién doi
khéc nhau. Lép nuée sat mat (hinh 2-a, b), dong chay co6 huéng cha yéu 1a huéng Bic,
gan nhu song song véi duong bo, tée d6 dong chay Ién va giam dan tir mat xudng cac
tang sau va tir phia Nam 1én phia Bac ving nghién ctu. Pay 1a mot bo phan cua hoan
lwu chung Bién Pong nhu d& cong b cua Wyrtki (1961) [8], Ping-Tung Shaw and
Shenn-Yu Chao (1994) [6], DBé tai KHCN 06-02, (Pinh Van Uu chu nhiém, 2000) [5].
Lép nude dudi sau (hinh 3-a, b), huéng dong chay it on dinh hon, nhin chung van c6
huéng Bic. Riéng ¢ ving bién Nha Trang, tai ting siu hon 50m, dong chay c6 hudng
léch sang Dong (tir bo ra bién). Pay 1a mot két qua méi can duoc quan tdm nghién ctu
hon ntra.

Téc do dong chay téng hop 6 xu thé giam dan tir 16p nudc sat mat xudng cac 1op
nuéce sau hon. Theo phwong ngang, dong chay tong hop c6 toc do 16n nhit trong ving
khao sét tap trung ¢ ven bo Bai Dai (Cam Ranh) - Bic Vinh Hy (Ninh Thuan), & ca lop
nudc trén mit ciing nhu dudi sdu. Toc dd dong chay tong hop c6 thé dat cuc dai hon
106¢cmV/s tai tang 2m, hon 49cm/s tai ting 100m. Téc do dong chay trung binh 1a gan
50cmV/s tai ting 2m, giam dan xubng sau va dat hon 25cm/s tai tang 100m (bang 1).
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Hinh 2: Phan b dong chay bé mit (a- tang 2 m; b- ting 5 m), thang 7 - 8/2010.
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Hinh 3: Phan b dong chay I6p nude sau (a- tang 50 m; b- tang 75 m), thang 7- 8/2010.

Bang 1. Céc dic trung thong ké dong chay (cm/s) tai viing bién Khanh Hoa
(khao sat thang 7 - 8/2010)

Tang do | Cuc dai | Cuc tiéu | Trung binh | P§ léch chuin
(m) (cml/s) (cmls) (cml/s) (cmls)
2 106,2 8,9 49,96 26,94
5 92,2 8,5 40,75 23,08
25 79,7 12,0 37,76 17,49
50 72,1 8,7 30,47 16,22
75 62,3 10,1 25,92 14,20
100 49,7 11,2 25,28 14,38
Day 52,4 4,6 24,82 14,07
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2. Phan bé dong chay téng hop theo mit cit tir b ra bién
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Hinh 6: Phan b6 dong chay theo do siu tai mat cat 21-27,

thang 7 - 8/2010
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Hinh 7: Phan b6 dong chay theo d6 sau tai mat cat 31-35,
thang 7 - 8/2010

No sau (m)

Dé 1am séng to hon cau tric dong chay tong hop 3 chiéu trong khu virc, da xét téi su
bién dong cua nd theo cac mat cit vudng goc vaéi duong bd chung cua khu vuc - huéng
Tay - Pong. Két qua phan bé dong chay tai cac mat cit nay duoc thé hién trén céc hinh tir
hinh 4 d@én hinh 7. Nhin chung dong chay c6 xu huéng chay Ién phia Bac (thé hién rd nhat
& 16p nuée tang mat). Tai cac khu vue sat duong bo, dac biét tai cac cira viing, vinh, dong
chay c6 hudng vao - ra (hinh 4, 5), tc do nho hon 40cm/s. Pac diém nay thé hién rd vai
trd cua dong tridu dang - rat va anh huong cia duong bo. Cuing trén cac hinh nay cho thay,
c6 mdt bo phan dong chay c6 huéng tir bo ra bién ¢ @6 sau I6n hon 50m (hinh 5) va Ién
hon 90m (hinh 4) véi téc do dong chay dao dong tir 10 - 26¢cm/s, nam trong khu vuc tir
kinh d 109,45- 109,60°E. Pay 1a mot diém kha dic biét trong cau tric dong chay khu vuc
nay. Theo céc cdng trinh nghién ctru viing nudc tréi manh Nam Trung bo [2], mot trong
nhirng co ché hinh thanh nudc trdi 1a do c6 mot bo phan dong chay trén 16p nudc mat tach
bo chay ra khoi, dong chay tir cac 16p nudc sau chay vao va “troi” 1én, hinh thanh nudc
trdi. Theo co ché nay, dong chay dudi sau sé co huorng tur ngoai khoi chay vao Vung ven
bo theo suon luc dia, ddng thoi mang theo nuéc lanh va man hon tir dudi sau, ngoai bién
vao. Vay thi dic diém da néu nay liéu co lién quan gi dén hién tugng trai nguoc Véi nude
trdi 1a nudce chim khéng? Véi cac do dac tuc thoi nhu & day chua thé cho ching ta két
luan duoc nhu vay, can phai do dac nhiéu hon, chi tiét hon dé biét dugc quy mé, thai gian
ton tai, quy luat cia bo phan dong chay nay. Mot diéu ly tha Ia hé dong chay nay it nhiéu
¢6 lién quan dén ving c6 d6 duc cao va d6 man thap phia ngoai vinh Nha Trang nhu két
qua nghién ctu cua Lobanove et al, (2011) [7]. Theo quy luat phan b6 tu nhién (dac biét la
khu vuc nay c6 sdng Cai - Nha Trang db ra bién), cang ra xa bo, do duc cang thap, dé man
nudc cang ting. O ddy, vdi bo phan dong chay nay cé thé nude duc hon, it man hon viing
ven bo @ duoc lan truyén va tich tu phia ngoai ctra vinh Nha Trang.

Phan bb dong chay theo do sau tai cac mit cat khac (hinh 6, 7) khéng thay cé b phan
dong chay huéng Pong nhu dé néu & trén. Tai day, dong chay tong hop gén nhu ddng nhat
huéng tir 16p nuéc mat xudng cac 16p nudc sau. Toe do dong chay co quy luat chung,
giam dan tir mat xudng sau.

62



3. Bién di dong chay theo thoi gian (pha triéu)

Sy bién dong dong chay theo thoi gian ngay - dém (chu ky tridu) dugc danh gia qua sd
liéu do tai tram lién tuc LT2 (vi tri tram xem hinh 1). Bia hinh xung quanh tram do tuong
dbi phuc tap. Phia Bong 1a bién vai su bién dbi nhanh cua d6 sau; phia Tay Bic la bai can
I6n cua vinh Nha Trang véi d6 sau c6 noi chi con khoang 2 - 4m; phia Tay Nam la dao
Hon Tre - mot dao 16n nhat caa vinh Nha trang. Véi nhirng diéu kién nhu vy, dic diém
bién doi theo thai gian ngay - dém cua dong chay ¢ tram nay chi dai dién tét cho khu vuc
vinh Nha Trang va chi dé tham khao cho dic diém bién dong theo thoi gian chu ky triéu.

Su bién ddi cua dong chay theo thoi gian ngay - dém tuan theo sy bién dong cua thuy
triéu (hinh 8). Khi triéu xudng, dong chay co téc do rat nho va c6 huéng chi dao la chay
vé phia Nam va Dong Nam. Khi triéu bat dau Ién, dong chay ddi hudng sang hudng Tay,
cho dén khi triéu 18n manh, dong chay quay vé huéng Tay Bac rdi Bic, sau do6, khi thuy
triéu bat dau dat dinh, dong chay c6 hudng quay sang Dong Bic. Nhung nhin chung,
huéng Bac van chiém uu thé. Nhu vay, vé su bién dong ciia huéng dong chay trong vinh
Nha Trang c6 thé thay, khi triéu 1én, dong chay c6 hudng tir phia Nam 1én va nguoc lai.
V& sy bién dong tdc do dong cho théy, dong chay trong pha triéu 1én cé téc do I6n hon
han dong trong pha triéu xuong. Toc do dong cuc dai khi thuy tridu dang 1én c6 thé dat
27,5cny/s (hudng vé phia bo). Tde do dong chay trong pha triéu xuéng chi yéu nhoé hon
10cmy/s, 16n nhat chi khoang 15cm/s.
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Hinh 8: Bién thién dong chay theo thoi gian tai ting 28m, tram LT2 (vinh Nha Trang)

Nhu vay, xét theo sy bién dong cua thuy triéu, tai ting 28m, dong chay 1én manh hon
nhiéu so vai dong chay khi triéu xudng, trong khi thoi gian triéu 18n lai dai hon thoi gian
triéu xuéng. RO rang, vai tro cua dia hinh xung quanh tram do ¢ y nghia quyét dinh dén
dic diém nay. Khi thuy tridu bit dau lén, dong chay c6 huéng vé phia bo (hudng Tay), khi
d6, do sy che chan ciia Hon Tre ma khu vuc nay chua cé tac dong cia dong nudc chay tir
ctra phia Nam Ién (giita dao Hon Tre va bo bién). Khi triéu Ién manh, nuéc tir phia Nam
chay 1én manh, ciing véi nudc tir bién chay vao cira phia Pong manh d két hop cho ta
dong hudng Bac. Bén khi thuy trieu Ién gan tgi dinh, dong chay tir cira phia Nam 1én
manh va dong chay tir cira phia Pong yéu di, két qua la dong chay c6 hudng léch dan vé
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phia Dong Béc va Dong. Két qua nay ciing phan nao gop phan lam sang té hon bic tranh
dong tridu da duoc dé cap trong cac nghién ciru va do dac trude do [1, 4]. Theo day, dong
triéu ¢ ctra phia Nam c6 hudéng chay vao vinh trong pha triéu 1én va nguoc lai, ¢ toc do
dong trong ca 2 pha triéu 1a khé I6n (c6 thé dat khoang 60cmy/s). Ngoai ra, cac nghién ciru
d4 cho thay, dong chay triéu & cira phia Bong cé toc dd nho hon dang ké so véi cira phia
Nam, dic biét trong pha triéu xudng.

HOA DONG CHAY
Tram LT2

10 h 1/8 - 11 h 2/8/2010
Layer: 28m

Time Interval: 10 minute N

20.32

Velocity (cm/s

25 - 35

— mmm 15-25
= 5-15

S <5

Hinh 9: Hoa dong chay téng hop khu vuc ctra vinh Nha Trang (tram LT2),
10 gio 1/8 - 11 gio 2/8/2010, tang 28m.

Dé biét rd hon vé xu thé phan bd dong chay theo cac hudng va cac khoang toc do, da
tinh tan suat theo 8 hudng va céc khoang téc do dong khac nhau (hinh 9). Tir hinh nay,
dong chay chu dao c6 huéng Bong Bic (15%), Bic (22%), Tay Bic (13%), Tay (14%),
Tay Nam (15%). Dong chay ¢6 téc d6 lon hon 15c¢m/s chu yéu c6 hudng Bac va Tay Bac
(pha triéu I&n). Toc do dong chay nho hon 15cm/s xuat hién & tat ca cac huéng chay. Céc
huéng c6 tan suit xuat hién nho thi téc d6 dong chay ciing nho (téc do dong lon nhat
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khoang 10cm/s). Hoa dong chay trén hinh ndy ciing cho thiy uu thé ciia dong chay trong
pha triéu Ién.

4. Dong lwu dw

Hoan Iuu du 13 mot bo phan caa dong chay tong hop. Dong chay ma ching ta do dwoc
gom dong chay ¢6 chu ky 6n dinh (do dao dong thay triéu) va dong khong cé chu ky
(dong du). Trong khu vuc ven b, dong chay ¢6 chu ky thuong chiém wu thé; dong luu
du chu yéu do gi6, do anh huong cua luc dia (dong chay tir song do ra)... Dong luu du
do d6 thuong c6 toc do va hudng thay ddi theo mua, theo khu vue, theo dé sau. Dong
lwu du ¢ thé dugc tach ra tir dong chay tong hop do tai cac tram do lién tuc dai ngay.
Theo céc két qua nghién ciru trudc day [1, 4], dong du khu vuc Nha Trang kha nho
(khoang 3 - 10cm/s), trong khi dong do triéu c6 thé dat khoang 50cm/s. Hudng dong
du khu vuc ndy c6 su bién dong theo do sau vai xu thé xoay nguoc chiéu kim dong hd
khi cang xubng sau. Huéng dong du trén mat phu thudc nhidu vao hudng gié va diéu
kién dia hinh khu vuc.

Dua vao tai liéu do tai tram lién tuc LT2, chung t6i d@ phén tich, tach dong luu du.
Theo két qua tinh toan, dong lru du trong thoi gian khao st mia gié mua Tay Nam (7 -
8/2010) c6 téc do nho (dat 3,9cm/s) va hudng la 329°. Nhu vay, huéng dong luu du gan
trung voi huéng chu dao cua dong chay tdng hop va kha pht hop véi huéng gié thinh
hanh trong thoi gian nay (hudng gié trén Bién Pong 1a Tay Nam, hudng gié khu vuc Nha
Trang la Bong Nam).

IV. NHAN XET VA THAO LUAN

Qua két qua phan tich s6 ligu do tir chuyén khao st miia gi6 mua Tay Nam ndm 2010,
C0 thé nhan thay:

Su phan bd khdng gian ngang caa dong chay tong hop 1a kha phu hop véi diéu kién
khi twong, dong luc trong thoi ky mua gié mua Tay Nam va phd hop véi dic diém hoan
Iuu ven bo tay Bién Dong. Sy phii hop nay thé hién khdng chi ¢ hudng dong chay ma con
ca vai tée do dong. Toc do cd gia tri khéa 1on, dic biét ¢ vung Bai Dai va miii P4 Vach nhu
nhiéu céng trinh nghién ciru d4 dé cap (c6 thé dat 106cm/s) va c6 xu thé giam dan tir
mat xudng sau, tir phia Nam 1én phia Bic;

Mot két qua kha ly thu va duoc xem 1a mai ma chuyén khao sat nay thu duoc d6 1a
c6 mot bo phan dong tach bd chay ra bién theo suon luc dia, thay rd nhat ¢ ngoai vinh
Nha Trang & do sau trén 50m. Mic du chua thé hiéu duoc quy luat cia nd, nhung né 1a
mot trong nhitng nguy@n nhan gay nén khu vuc c6 d6 duc cao va do min thap phia
ngoai vinh Nha Trang trong thoi ky nay va co thé co co ché trai nguoc véi hién tuong
nuéc trdi & khu vye. Ching ta can c6 nhitng diéu tra, nghién ctru sdu hon nita dé hiéu
thém vé hé dong chay nay;

Su bién dong cua dong chay tong hop tai tang 28m theo thoi gian (pha triéu) o khu
vuc bic Hon Tre (Nha Trang) voi sy wu thé cua dong triéu ca vé hudng va te do,

huéng chay chu dao la Bic. Téc do dong chay toqg hop chii yéu nho hon 15cm/s (I6n
nhat 27,5cm/s). Dong leu du ¢6 hudng Tay Bac vai toc do khoang 3,9cmis.
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CURRENT CHARACTERISTICS IN THE WATERS OF KHANH HOA
PROVINCE DURING SOUTHWEST MONSOON PERIOD

PHAM SY HOAN, NGUYEN KIM VINH

Summary: This paper describes the characteristics of spatial and temporal variation of the
currents in the Khanh Hoa province waters through observation during southwest monsoon
period (July - August 2010). The main current direction is northeastern. The current speed
decreases with depth and from south to north. The maximum current speed is 106¢cm/s. The
tidal current is a main component of the general current. The residual current is weak with
speed of about 3.9cm/s and northwestern direction. The distribution features of current in the
study area indicate the structure of circulation system in the strong upwelling area of South
Vietnam waters. Besides, there is an eastward current system on the shelf of Nha Trang bay
exists in the study area with speeds of about 10 to 26¢cmy/s.
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