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MO HINH HOA HOAN LUU NUGC BIEN VUNG VEN BU TINH QUANG NAM

TOM TAT

Phan Quang, Léli Va Khin, Lé Phudc Trinh
Vién Hai Duong Hoc

Gidi sO hé phuong trinh thiy dong luc hoc phi tuyén d6i véi vecto toc dod dong chay trung
binh theo chi€u ding trong cic diéu kién dia hinh cu th€ cia ving bién tinh Quing Nam.
Cdc luc tic déng chinh gdy nén hoan luu gdm hai thanh phan: gié va triéu. Trudng gid thira
nhdn trung binh trén toan vung nghién cifu, nghia 1a chi bing mot gid tri vectd tdc do dai

di€n cho mdt trudng gié trén toan viang nghién citu thudc hé gié mua déng-bic hoic tay-

nam. Cdc di€u kién bién cia thiy tri€u dudc chon tir cdc két qua nghién cttu trude day cé
doi chi€u véi cdc bang thdy triéu dd cong bd. K&t qud tinh todn duge xay dung thanh cdc
ban d6 phan bd myc nudc va vectd dong chay. Phan tich k&t qua c¢é ki€m chitng biing céc tu
liéu do dac tai hi€n trudng di di d€n k&t ludn vé sur t6n tai ba dang cdu tric hoan luu déi
nghich trong vung ven bd tinh Quéang Nam, d6 la dang cdu triic phin ky — hoi tu, dang ciu
tric xody thudn — nghich, va mdt hé dong chay ven bd hudng bic va hudng nam.

MODELING WATER CIRCULATION ON COASTAL ZONE OF QUANG NAM PROVINCE

Phan Quang, Lau Va Khin, Le Phuoc Trinh
-~ Institute of Oceanography

ABSTRACT  The system of nonlinear hydrodynamical equations have been used for forming numerical
model of calculation of vertically averaging vectors of velocity, summing from wind and
tidal parts. Some situations of NE and SW monsoon winds have been searched,
corresponding distributions of velocities on investigation region have been analyzed and
compared with the results of measurements. There were shown following featured
structures of water circulation as: - the system of divergence and convergence in Cua Dai —
Cu Lao Cham coastal zone; - the cyclo-anticyclonic vorticities; - the alongshore current
system with clear opposite monsoon characteristics.

M3 PAU ra ma chi ti€n hanh tinh todn hé dong chdy cé

kich thudc 16n hon trong khoang khéng gian

Hién nay tai Vién Hai Duong Hoc dang clia toan viing bi&n ven bJ tinh Quiang Nam va

ti€n hanh nghién cdu hién tugng x6i 16 — bdi trung binh theo thdi gian. Sy trung binh & day
tu tai khu vuc bd bién Ctra Pai (H6i An), (xem cling hi€u theo nghia chon va chidp nhin mot

L. P. Trinh, 1998). Chic chin ring hién twgng vectd g10 tuwgng trung cho mot trudng g10 trén

nay c6 lién quan mat thi€t v4i hé thdng dong toan vung nghi€n ciru thudc hé gi6 mua dong-

chiy ven bd. O day chung t01 chua di sdu vao bidc hoic tAy-nam ma thay doi ching sé& din

chi ti€t ctia dong chdy sdt bd do séng bi€n gy d€n sy thay doi trudng dong chdy. Hé hoan
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lvu ctia nuSc bién ving nghién ctu 12 tdng
hgp phi tuyén cia hai hé

thdi coi nhu nhd khong ddng ké.

BAI TOAN THUY BONG LUC CUA NUGC
BIEN VUNG VEN BO

. dong chay gi6 va
dong chay thdy tri€u, cdc thinh phian khéc tam

Bai todn thuy dong luc hoc phi'tuyé'n cua
bi€n ndng v viing ven bd da 1a bai todn kh4

'ph()‘? bi€n trong cdc cOng trinh nghién cu vit

ly bi€n, tai- Vién Hai Duong Hoc né ciing da
dudc sit dung nhi€u 1an, cho nén & day chi can
vi€t lai cdc phuong trinh va diéu kién bién cin
thi€t dé gidi s6 ma khong cin c6 binh luin.
Bai todn dudc viét nhu sau:

- Hé phuong trinh chuyén déng hai chiéu va lién tuc cia nudc bién :

- Biéu kién ban dau :
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Cac ky hi¢u dugc st dung trong (1) - (7) 1a :
binh theo chi€u ding trén truc toa d¢ x va y; € - muyc nuéc mit bién; f- thong s6 Coriolix; r —

hé sO0 ma s4t ddy; g - gia tdc trong trudng; t — thdi gian; T, Ty —
chi toc do dong c6 hudng truc giao v6i dudng bién khu

tuyén gi6 trén mit bi€n; H - d0 siu; V, —

vic nghién cifu; o; - tdc dd gbc cdc séng triéu mang ky hi€u i ;

ru\/uz+v2 N Zx_ )
H H
rv\/uz+v2 I, _
v @
(3)
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5
(6)
(7)
y = 2,99.1_0'6 . ;
{W | = 8,0 m/s

‘u,v — céc thanh phin t6c dd d(‘)ng chay trung
cdc thanh phan luc cing tlep

(u; + vj), gi— cdc pha tri€u va pha

ban dau; H,, f; — bién d6 va hé s6 diéu chinh cla cdc séng tricu; W, , W, — cac thanh phan t6c d6
gi6 & 46 cao 10 mét cdch mit bi€n. Do sdu sit dung trong tinh todn dugc lay tir tdp ban d0 cia Hai

quin M§ xuat bdn nim 1967.

17



KE_'_T QUA TINH TOAN VA PHAN TICH
CAU TRUC HOAN LUU NUGC BIEN

Hinh 1 — 6 trinh bay két qua tinh todn
bing cdc bdn d6 phin bd vecto dc dd trung
binh theo chiéu ditng ctia dong chdy tong hdp
cho cdc trudng hdp di€n hinh clia gié va thiy
tri¢u. Phan tich hoan Iuu nudc trong khu vuc
bi€n ven bd, ké tir khodng cdch Cu Lao Cham

trd vao, ta thiy c6 miy dang cdu tric dic sic

sau day.

1. Ciu tric phian ky — hoi tu tai khu vuc
bién Cita Pai — Cut Lao Cham

Cau tric phan ky - hdi tu (divergence -
convergence) & ddy bao ham hai tinh chat cua
hoan luu: - phdn luu va hdp luu (deviding and
joining) ; - gian dong va ép dong (stretching
and compressing). Hinh 1 trinh bay bdn d6
hoan luu nuGc trong trudng hdp gié mia ddong-
bic 3 pha tri€u xudng (hudng gié 45" / pha
triéu lic 18" 00’ ngay 18/9/1997). Tai ving
bi€n 1dn can Ca Pai va Cu Lao Cham nhin
thiy rdt r&6 hinh dnh mot sv phin k¥ nudc
(deviding character) vé phia bic va phia nam
tdich khdi truc ndi1 Cira Pai véi bic Cu Lao
Cham. Suv van chuyén nudc doc b3 & phia nam

ciu tric phan ky manh hon & phia bdc (30-50

cm.s” / 10-30 cm.s). Doc theo truc cia ciu
tric phdn ky nudc bi€n c¢6 xu hudng van
chuyén tr phia Cu Lao vé dat lién, ban diu
manh sau yéu dan theo huéng dé do gidn dong
(stretching character). Néu thay doi hudng gi6
thanh gié tiy-nam (huéng 225", hinh 4) ciu
triic phan ky khong mat di ma chi thay doi vai
trd v€ cudng d6 van chuyén nudc 3 hai phia,
titc phia nam y&u hon phia bic (di€u nay dugc
thad'y rd hon & bic tranh lic 19 gid, tic 12 chim
pha mdt chut).

Biy gid néu chi thay do6i pha triéu
khong thay doi hudng gi6 ta s& thdy bifc tranh
hoan toan ngudgc lai. G pha triCu lén clng
ngdy (00"00' ngay 19/9/1997) tai viing bién
vira néu nhin thay rit rd hinh dnh cda mdt ciu
truc ho1 tu nudc wr hai phia (joining character),
bic va nam, vé truc Ctra Pai — Cu Lao Cham
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(hinh 2). Vung bi€n trudc clra sdng cé hién
tugng nudc don vé tr hai bén doc bd. Cudng
dd ctia sv van chuyén nudc & phia bic ciu tric
héi tu manh hon ¢ phia nam trong trudng hop
gi6 dong-bic (hinh 2, 3) va yéu hon trong
trudng hdp g16 tay-nam (hinh 5). Doc theo truc
tai cau tric hdi tu, nudc bién cd xu hudng van
chuyén tir ven bd dit lién ra Cl Lao, ban dau
yéu sau manh dan theo hudng d6 do ép dong
(compressing character). C6 nghia 13 § ving
ven bd tdy Cu Lao Cham lu6n lubén ¢6 cudng
dd hoan luu manh trong tat ¢d cdc trudng hop,
con G phia ven b3 dat lién thi cudng d6 ludn
thay doi theo khong gian 1an thdi gian. Truc
Cira Pai — Cu Lao Cham ciia ciu tric phin ky
— hoi tu ¢6 it nhi¢u dich chuyén, thudng 1a vé
phia nam, tuy theo cudng d0 cua hoan luu
nudc. Khi 4y & viing ngay trudc cira song Thu
BOn nudc bi€n s& van chuyén thing tir bic
xuéng nam hay ngudc lai, tir nam 1én bic, c6
nhién 1a phéi ¢6 it nhi€u bi€n dang do 4nh
hudng dong sdng do ra.

Nhuv vdy, nhin dinh dau tién 14 sy hién
hitu dang cdu tric hoan luu phian ky — hoi tu &
viing bién ven bd Ci¥a Pai — Cu Lao Cham do
dong tri€u gy nén. Mot sd tinh chat cia su
ton tai va bi€n dong ctia né di dugc néu l1én.

2. CAu tric hoan hfu xody thuin - nghich

Cing trén Hinh 1 va 2, udc 1a trong diéu
kién tdc déng cia gié mua ddng-bic (hudng
gié 45°), ta nhin thdy c6 hai ciu tric xody
thudn (cyclonic), mot trong s& d6 nim & phan
phia nam ving bi€n tinh Quing Nam trudc dia
phin huyén Tam Ky, con mét thi ¢6 vi tri &
phia bic sdt v8i bd bién bdn dido Son Tra.
Trén hinh 4 va 5 trong dicu ki¢n tdc dong cia
gié mia tiy-nam (huéng gi6 225°) thi thay ro
hai cdu tric xody nghich (anticyclonic) & cung
vi tri nhu cdc xody thudn. Khdc véi ciu tric
phan ky — h01 tu, cic xody thuin - nghich
dugc hinh thanh dudi tdic dong truc ti€p cua
gi6 mia d6ng-bic va tiy-nam, b3i vi néu ta
thay doi pha triéu tr pha triéu xudng (hinh |
va 4) sang pha triéu Ién (hinh 2 va 5) thi cdc
xody thudn va nghich van con ton tai, chi cé



chiing trd nén hoan chinh hon (phia nam) hoéc
it hoan chinh hdn (phia bic), cudng d6 ciing
manh hodc y&u hon twong @ng. Xody & phia
bac, cAn by nam bdn ddo Son Tra, ludn cé
kich thuéc va cudng d6 nho hon xody ¢ phia
nam. S ton tai clia cdc xody thudn - nghich
lAm cho hudng van chuyén nudc thay ddi mot
cdch rit wwong phan trong gidi han khdng gian
chi 5 — 10 km xuyén qua tAm, nhat 1a doi véi
cAu tric phia nam. Su thay ddi d6 khong thé
hién tinh chit mat 6n dinh cia hoan luu ma,
ngudc lai, d6 12 cau trdc kha O6n dinh xdy ra
trong cdc mua gié. Tuy nhién, sy tOn tai song
song va gan nhau cda hai dang cdu tric phin
ky — ho1 tu va xody thuan — nghich chita dung
khd ning bu trir thé tich, quéd trinh bd trir Yy
din dén hau qua l1am gidm dd 6n dinh hudng
hoan luu gitta ddi khdong gian ti€p xic cla
ching ciing nhu, trong chirng muc nhat dinh,
cua ludng chdy doc bd s& phan tich dué6i day.
Nhu vay, k€t qua da ti€p tuc xdc nhdn sy hién
hitu mOt dang hoan lvu xody thuan — nghich
trong ving bién ven bd tinh Quing Nam.

3. Cau tric hé dong chay doc ho

Cau tric hé dong chday doc bd dudc thé
hién rat rd, trong d6 dong hudng nam x4dy ra
trong mila gié déng-bic dudi tic ddng cla gié
chinh bdc (hinh 3) va dong hudng bic xay ra
trong mua gid tdy-nam dudi tic dong cua gid
¢ huéng md rong trong cung phan v tr déng
d€n nam (hinh 6). C6 nghia 1a trong hé dong
chay ven bd thi dong hudng nam Iudn bi han
ch€ hon dong hudng bic. H&é dong chdy ven
bd chi€m cid chiéu dai bd bi€n tinh Quang
Nam W bdn dao Son Tra dén vung Dung Quat
v4i bE rdng tr by ra d&n khodng gidi han Cu
Lao Cham. Cudng d0 cua hé dong chay ven
bd khd manh, 14n 4t hodn toan ciu tric xody
thuan — nghich va chen ép thu h¢ep pham vi
ton tai cla cau tric phin ky — hdi tu (hinh 3
vd 6). biCu d6 dugc chitng minh & trong
trudng hop gi6 ¢dé hudng nam, urc la khi ma
ving bi€n da chiu tdc ddong cha luc cang Lép
tyé&n gid 1 bJ ra khai, di€u kicn d¢ cho dong
chdy gié phdi y&u hdn cdc trudng hop khic va
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kha niang hinh thanh cudn xody thuian — nghich
duge thuin 1gi, thé nhung cudn xody chua hinh
thinh dudc ma dong doc bd van chiém linh
hoan toan (hinh 6). Chi d€n khi gi6 chuyén
thanh tdy-nam thi xody nghich (anticyclonic)
mdi xudt hién (hinh 4). Tinh chat cia hé dong
chdy ven bd van 1a tdng hgp dong gidé va dong
tricu nhung & diy thanh phan gradient chi€m
vu thé, dac biét trong trudng hgp gié ding két
hgp véi pha tri€u 1én thi né dudc cudng héa
Ién ddng ké (hinh 3).

T viée xdc 1ap dude cdc dang ciu tric
hoan luu va tinh chat cd ban clia ching con cé
mdt nhin xét ddng lvu y, d6 12 mdi dang ciu
tric déu mang dic tinh nghich huéng ngay
trong ban chat va vi tri dia 1y cla su ton tai ay.
Tudng ng v41 phan ky la ¢6 hdi tu, tudng o'ng
vG1 xody thuan la ¢6 xody nghich, va tuong
ing v4i dong chay ven b3 hudng nam la c6
dong hudng bic. Pi€u d6 khdng thé 1a nguyén
tic phd bi€n cho du cdc nguyén nhin thanh
tao hoan Iuu mang tinh nghich hudng (gi6 mua
va thiy triéu l&én xudng). d day, ngoai tac
dong cua cdc nguyén nhan nghich hudng thi
hién wong nay chi cé thé xdy ra trong diéu
kicn anh hudng manh va truc ti€p cia cic
diéu kién dia hinh bd va ddy, cu thé & day 1A
dia hinh dic biét ctta by va ddy bién ven bo
khu vuc nghi€n ctru.

KIEM CHUNG KET QUA BANG CAC TU
LIEU THUC PO

Phai thira nhian ring viéc st dung md
hinh 1y thuyét trén diy trong nhiéu cdng trinh
nghién citu da dua lai nhitng k&t qiia tuong doi
hop 1y, mdc du vy ching t6i van c¢6 gang suu
tAm cdc tu liéu do dac trong khu vuc dé doi
chitng nhim muc dich ting cuSng va cing ¢d
dd tin cdy cho cdc két qua tinh todn vira trinh
bay. C& nhién trong mot ving bi€n ven bd nhé
hep cia mot dia phuong thi thudng khdong giau
cdc sO liéu thuc do, lai con can s6 do dong
chay li€n tuc. Sau day chuing to61 phin tich va
so sanh v3i hai nguon wr liéu.



1. Ki€m ching vé céu tric phan ky - hdi tu
¢ ving bién Cdra Pai - Cu Lao Cham

Ngudn tu liéu do dac do dé tai KHCN-
06.08 thuc hién thang 9/1997 va thing 5/1998,
bin d0 dong chdy trén hinh 7 dudc trich ti
cong trinh cua N.K. Vinh vi P.X. Duong
(1998). Ta lvu ¥ & diy cdc két qia do dong
chay tai cdc cdp tram lién tuc cung thdi ky
Cbl - Cb2,LT4 - LT5, LT6 — LT7. Cdc két
qua do mit rong khdc trén bin d6 tuy khdng
dugc phan tich nhung ching hoan toan phu
hdp nhu phan tich sau day.

Dong chdy & cd hai cip tram CP1 -
Cb2 va LT6 —~ LT7, thdng 5/1998, déu cho
thdy tan sudt hudng 16n nhat tip trung & dic

di€m hoi t nuéc v& ving rudc clfa sdng Thu

Bon (Cira Pai), trong d6 46 6n dinh 16n hon
nim & phia bic truc hdi tu thudc cip tram
CP1 - CP2 dugc chuyén thanh 8n dinh 16n &
phia nam truc thu6c cdp tram LT6 — LT7.

Dong chdy O cidp tram LT4 — LTS5, thdng
9/1997, c6 di€m khédc biét. G tram LT4 tin
sudt 16n nhdt ¢6 gid tri ngang nhau tip trung
vao har hudng: tay (a) va dong-nam (b), trong
lic d6 & tram LTS tan sudt hu6ng 16n nhit tap
trung ¢ mot hudéng nam doc bd. Tuong Gng vdi
cip LT4(a) — LTS5 ta nhin dugc hién tugng
phin k¥ nudc v€ hai phia khdi truc Cira Pai —
Cu Lao Cham. Tudng @ng véi cip LT4(b) -
LTS5 ta nhin dugc ludng chay doc bd hudng
nam xuyén qua ving cita séng Thu Bon.

Nhu vay, di€u khang dinh & day 14 hién
hitu m6t dang dong chdy hoi tu vé truc Cira
Pai — Ci Lao Cham véi d6 6n dinh manh mé
nhit, sau d6 12 c6 hién tudng phin ky nudc
cing vi tri, v cudi cing 1a hién hitu ludng
chdy doc by xuyén qua ving cira song. T4t ci
nhitng dic di€ém nay d€u di dudc phit hién
bing k&t quid mo hinh héa todn hoc.

2. Ki€ém chimg vé cfu tric hoan lva xody ¢
viing bi€n huyén Tam KV

Nguon tv liéu do dac do d€ tai KT.03.01
thyc hi€n thing 12/1994 tai ba tram TK1, TK2
va TK3, ching tdi da trich ti¥ c6ng trinh cia
D.N. Quynh, 1995. Vi tri tram xem trén hinh 2,
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ching nim trén mdt mit cit vudng géc vdi by,
sO liéu kinh — vi d xem trong D.N. Quynh,
1995. Céc s6 liéu vé tan sudt huéng dugc xay
dung trén sd do nhiéu tang (TK1: 6 ting; TK2:
4 tang; TK3: 3 tang), § diy ching dudc 13y
trung binh cdng va ghi trén Bang 1. Xin Ivu y
1 tinh chit phian bd cha tan suidt huéng dong

~khd d6ng nhit giita cdc tang nudc tai ci ba

tram. Hudng gi6 chinh 1a d6ng-bic.

K&t qud & badng 1 cho thdy may dic di€ém
cd ban sau day.

J tram xa by TK1 huéng dong NW-N
chi€m gid tri tan suat cao tuyét d8i (80%),
hoan toan phi hop véi k&t quda md hinh héa. G
tram gan by TK3 hudng chinh 13 SE-S doc by
chi€m tan sd 16n nhat (46%), ciing rit phit hdp
vGi k€t qud tinh todn. V8i xu thé 6n dinh
huéng dong d6i nghich gilta hai tram cich
nhau khoang 25 km nhu vay thi rd rapg & day
nudc chdy theo chi€u modt cudn xody ngudc
chi¢u kim d6ng hd (cyclonic). Tram giita TK2
¢6 huéng dong 6n dinh 12 E-SE truc giao véi
bd ra khdi, tan sudt 52%, k&m theo d6 dong
W-NW ngudc chiéu ciing chi€m t6i 26,8%. O
gan bd ma hudng dong truc giao bd ra khdi
(kh4c vdi TK1 va TK3), n€u khdng gian ciia
né kéo dai ddng ké thi d6 s€ 1a noi ti€p gidp

gilta hai dong ho6i tu ven b3, bang khong thi d6

s€ 12 viing ndm giita tAm xody it on dinh. Piéu
cudi cung la hgp 1y trong trudng hop cla
ching ta. Nhu vy, tu li€u do dac dai ngay tai
ba tram trén mit cit tryc giao vdi bd bi€n
huyén Tam Ky d3a khing dinh sy ton tai mot
xoay thuan kich thudc chirng 30 km, ching
minh di€u ma k&€t qud md hinh héa di phit
hi€n moét cdch hoan chinbh.

Ciing can nhin xét thém 12 tin suit dong
doc b0 NW-N & tram TK3 chi€m con s6 kh4
16n (38%), ching td trong ciu tric dong trung
binh doc by & gan b (2 km) c6 chita dung mot
ty 1€ ding ké ctia dong ngudc hudng.

KET LUAN

Chi trong mot ddi hep ven bd viing bién
tinh Quidng Nam di€u kién dja hinh khd dic
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Hinh 7: Dong chiy ting mit. Tram LT4, LTS 9/1998 Tram LT6, LT7, CP1, CD2 va cdc tram khéc
- 3/1998. Vectd ¢ cdc tram lién tuc Hudng c6 tAn suit xuat hi€én 16n nhit (N.K. th 1998)

Surface currents, maximum frequences in direction. Sites LT4, LTS: 9/1997; Sztes LTé6, LT7,
CDIl, CD2 and others: 5/1 998 (N.K. Vinh, 1998).

Bdng 1: Tan suit (%) huéng dong chiy, tfung' binh theo do sdu
F requence in directic)n (%) of currents, 've'rtically aVeragfng_ |

H\réng—)» T
Tram --.-- _ ' _
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biét d4 tao nén dic di€m hoian lvu nudc cling
- khé dic biét. B6 12 sy hinh thanh cdc dang ciu
“triic phan ky — hoi tu § khu vyc Cta Pai — Ca
Lao Cham, cdu triic xody thuin — nghich & ven
~ bd huyén Tam Ky va bén ddo Son Tra, va ciu
‘tric ludng chdy manh doc bd thay d8i hudng
bic vi nam trong hai mda gi6. Céc ki€u cau
triic hoan Ivu nay chdc chdn s& c6 tdc dong 1én
cdc y€u td moi trudng khéc trong khu vyc.
‘Bai nay nim trong khudn khd dé tai
KHCN.06.08 . Cac tdc gia chin thanh cdm
on cdc NCV B0 Ngoc Quynh, Nguyén Kim
Vinh va nhitng ngudi khdc da cho phép st
dung cdc tr lidu do dac c6 gid tri 3é x4c minh
két qua nghién ciru.
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