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MO HINH HOA TRUONG DONG CHAY TAI CUA SONG DONG BO
(NHA TRANG) DUGI TAC DONG CUA CONG TRINH LAN BIEN

Pham Xuan Duwong
Vién Hai dvong hoc, Vién Han 1am KH vaCN Viét Nam

Tom tat: Bang phuong phap mo hinh s8 tri md phdng hé dong chay gitra sdng
Doéng Bo vavinh Nha Trang muakiét vamuall véi phuvong an cira sdng
tir nhién va clra song bi 1ap mot phan dé xay dwng khu 1an bién Phi Quy.
Cac két qua mb phéng cho thay, tai cac pha trieu khac nhau, xu thé
chung cla trvong dong chdy vao mua I{ cling giéng véi xu thé truong
dong chay thoi ky mua kiét. Tuy nhién, vao mua I dong chay khu vuc
trong sdng manh hon va léch hwéng mét phan so véi trong muakiét, cac
khu virc khac tredng dong chay co dién bién tvong tw nhau. Nhin chung,
phan bd trwvdng dong chdy & cac tang mat, gilra va day trong cung mot
thoi diém sai [éch nhau khdng nhiéu. V¢i phrong an ctra song délap mot
phan, do dién tich mat cit hep hon nén téc dd dong chay manh hon va
huéng dong Iéch vé hwdng dong nam va vung dé6 mudi thap bi day raxa
hon vé phia bién so véi phrong an clra song tw nhién khi triéu xuéng
thap.
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MODELING OF CURRENT FIELD IN THE DONGBO RIVER MOUTH
AREA (NHATRANG CITY) UNDER THE IMPACT OF MARINE
ENCROACHING WORKS

Pham Xuan Duong
Institute of Oceanography, VAST. No.1, Cauda Street, Nhatrang City, Vietnam
E-mail: duongpx63@yahoo.com

Abstract: Using numerical modeling methods to simulate the complex current
systems in the Dongbo River mouth area during dry and flood seasons
for different scenarios, which are before and after construction of the
marine encroaching works (Phuquy Project). Simulation results show
that at different tidal phases, the common trend of the current field
during flood season is similar to that during dry season at all layers.
However, during flood season the current velocity in the estuary is
dlightly stronger than that of dry season. With the existence of the
Phuquy Project, consequence, the hydraulic transect area of Dongbo
River mouth is reduced, therefore, current speed is stronger and is
deflected towards southeastern, and the fresh water is transported more
far away from the coast.
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l.GIOI THIEU

S6ng Téc, con goi 1a sdng Pong Bo thudc xa Phrdc Dong, TP. Nha Trang. Do
d6 thi hoa long sdng doan tir cau Binh Tan dén bién d& bi bdi 1ang nghiém trong.
Khu vuc cdng caHon Ré, doan gilra sdng c6 mét bai boi [6n vaéi chiéu dai khoang
600m, rong 50 - 200m; & do sau 0,5 - 1m. Bac biét chinh quyén dia phuong da san
lap mot phan clra song lam cho céc quatrinh twong tac dong luc gitra sdng vabién
c6 nhiéu thay doi.

Pé danh gia duoc sy tac dong clia cac cong trinh 1an bién Phi Quy dén qua
trinh thay thach dong lvc can cdc mo hinh ¢ do chinh xac cao dé giai quyét van
dé dat ra.

Il.VAT LIEU VA PHUONG PHAP NGHIEN CUU
Phuong trinh co ban duoc viét trong hé toa do Dé cac dwéi dang nhu sau:
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- Céc phuwong trinh khuyéch tan nhiét mubi:
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E+V.VT=FT+DT (6)
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Trong do: u, v, w cac thanh phan van téc theo truc x, y, z trong hé toa doé bé
. o .ot 1op ot 1opP oo
Cac; frthamsb Coriolis; 5y ™ " a5 Va 5y ~ ¢ gy bieuthi sy bien doi

A 0 ou) | 0 ov) .
dong lvgng theo phuong ngang; Du = e K 57 Va D, = > K 5, lack

thanh phan nhét va khuéch tan r6i theo phuong ngang; cac sé hang F, vaF, dai
dién cho céc luc tac dong.

Cac phuong trinh (1) — (7) 8 lan lwot dwoc viét lai trong toa do Sigma va toa do
cong tryc giao (Www.myroms.org).

Khu vic nghién cq’u duoc phd kin bdi mot mang lwéi cong tric giao 40 x
55 diém theo phwrong nam ngang va 3 16p sigma (dai dién cho 3 tang, tang mét,
tang gilta vatang day) theo phuong thang ditng véi Ax ~ 50 — 160m,
Ay ~30-180m, Az ~0.4+8.5m va budcthoi gian At=5s (diéu kién 6n dinh
vahoi tu theo Durran, 1998). M6 hinh si* dung phuong phap sai phan hi*ru han
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theo so d6 Arakawa-C (Arakawa, A., 1977). D6 sau vung tinh dugc khéng ché
khong nhé hon mét mét (Hinh 1)

Hinh 1: So d6 luv¢i cong trwc giao va dia hinh clia khu vic clra séng Bong Bo.

Dia hinh ldy tr Hai do tir mii Dai Lanh dén Hon Tre, ti 1é 1:100.000, do
Cuc ban d6 B0 tong tham muwu Quan ddi nhan dan Viét Nam xuat ban nam 1994,
Dao dong muc nwéc clia vung tinh duoc lay tir sO liéu do muc nuéc tirng gio clia
tram Cau B4, s6 liéu clia cac chuyén khao sat do dac vé muc nuéc, dong chay cla
cac dé tai & vinh Binh Cang — Nha Trang vatlr thv vién s6 liéu ctia vé tinh Topex
— Poseidon, Jasonl1-2 dé phan tich ra 11 séng do la: cac sbng nhét triéu: K1, O1,
P1, Q1; cac song ban nhat triéu : M2, S2, N2, K2; cac song nuéc nong: M4, M4,
M6, cling v@i cach nhv vay s tao ra duwoc cac file ngoai lvc cho md hinh. Lwu
lvong nudc séng Dong Bo db ra, dugc tinh theo quy pham tinh luu lvgng nwéc
song va dugc st dung nhu & mé hinh hai chiéu (Pham Xuan Duong, 2001).

I11. KET QUA NGHIEN CUU
1. Dong chay vao mua nuéc Kiét

Phatriéu |én, thoi diém chan triéu: Dong yéu, trvdng dong phan chia thanh nhiéu
khu vuc cé hwéng khac nhau va téc do nhd dudi 10 cmi/s trong tat ca cac 16p,
hwdng dong & céc ving khac nhau trong moi tang khéac nhau. Nhung chdng c6 xu
thé chung, chay tir ngoai khoi vao bo, uén lvgn theo dwong bo va chdy nguoc I1én
phia thugng ngudn ctia song (Hinh 2). Vao céc thoi diém sau dé muc nudc dang
cao, dong manh lén, toc do khdang tlr 10 — 30 cm/s, trudng dong phan chia thanh
nhiéu khu vurc trong tat ca céc 16p, duwa vao dé cé thé phan chia ving nghién ctru
thanh nhiéu ving nho:

Viing vinh phia Béc: huéng dong gan nhu tap trung theo mét hudng tir bac
xudng nam, dén eo gan dao Hon Miéu thi c6 s doi huéng. Do man clia nudc bién
& viing ndy luén cao & tat ca cac 1¢p, dao dong trong khoang tir 34 -34.5° /g

Vung ngad ba: téc d6 dong kha cao so voi cac vung khac, nwéc chay xiét
hon, uén lwgn theo duong bo, toc dé dong tir 10 =30 cm/s, ¢d thé vuot 30 cm/s
vao thoi diém sau d6. Hedng dong phu thudc rat manh vao huéng duong bo,
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hwdng tir bac vinh 1én thwong ngudn séng, day lui duong dong mirc dd mudi vao
sau trong song hon & tat cd cac |op. O mudi cla nwdc bién & vung nay cao, dao
dong trong khoadng tir 34 —34.5 ° /oo va c6 xu huéng giam dan tir clra tré vao song.
So sanh hai phuong an cho thdy, phwong an clra song bi lap, téc do dong chdy co
cuong do manh hon doi chat va huéng dong 1éch vé déng.

Vung vinh phia nam: ton tai hai ludng nwéc di theo cac huéng khac nhau,
hwdng dong tir phia béc co téc do cao chay xubng va hudng dong tir phia Nam
chdy Ién gap nhau & day, hinh thanh virc xéay c6 toc dd khoadng tir 10 - 15 cm/s.
Trong cac phuvong an khac nhau, néi chung truong dong chdy khéac nhau khéng
dang ké.

Ving trong sdng: Dong yéu hon so véi ving phia Bac, huéng dong ubn
lvon theo hai bén dwdng bo song. Bay la vung xdo trén nwéc manh nhat do dé
Xuat hién nhiéu dwdng dong mirc do mudi vabi day 1én phia thwong ngudn song.

V3o thoi diém bung triéu va dinh triu; ving phia bac: Hedng dong gan nhu
tap trung theo mot hudng tir bac xudng nam, dén gan dao Hon Miéu ddi huéng.
Trong ca hai phuong an huéng dong chay ¢ tat cd cac |6p déu gan nhv nhau. Vé
dd man clia nwdc bién & vang nay luén cao va phan bo dong déu (Hinh 3, 4).

Vung nga ba: Dong chdy manh hon so véi vung sat bd, nuéc chay xiét hon,
uén lugn theo dwong bo, téc do khoang tir 10 =30 cm/s, vao thoi diém sau do
dong c6 thé vuot 30 cm/s. Hwéng dong phu thuéc manh vao dudng bo. Dong
nudc tlr bién tham nhap sau vao dat lién day dwong déng mirc dd6 mudi cao vao
sau trong séng. So sanh hai phwong an thi thay, phwong an ctra song bi lap, toc do
dong chdy manh hon va huéng dong tap trung hon.

Vung vinh phia nam: Vung cé hai nguon nuwéc do vao, do la ngudn nuéc &
phia B&c chay xudng va ngubn nudc tir phia Nam chay 1én, nhung ngudn nuéc &
phia B&c ludn ludn chiém wu thé, ving phia nam bi chén ép nudc bi tu lai vamuc
nwéc dang Ién, do vay hinh thanh vuc xody co toc do dong khoang tir 10 - 15
cm/s. Trong ca hai tredng hop trudng dong gan déu nhuw nhau.

Vung trong song: Sy xdo tron nwdc sdng va nude bién la manh nhat trong
vung nghién clru, nwéc bién tham nhap vao sau trong dat lién, dd man & cau Binh
Tan c6 thé 1én t6i 30%o.

£ Vi pawi

Hinh 2: Trwdng dong chay va dé mudi, tang mat phatriéu bat dau 1én. (a): Clra
song chua lap; (b): clra sbng bi lap.
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Hinh 3: Truong dong chdy va dd6 mudi tang mat phatriéu [én - bung triéu. (a):
Ctlra song chua lap; (b): clra song bi lap.

Hinh 4: Truong dong chay va do mudi tang mat phatriéu Ién - dinh triéu. a): Clra
song chua lap; (b): clra sbng bi lap.

Thoi diém chuyén pha triéu: Phan b6 dong chay trén toan mién nghién ctru
la hét strc phirc tap, mét s6 noi hinh thanh nén cac xody. Téc do dong trong giai
doan nay lakhanhd, khodng vai cm/s trong ca vung, & tat ca cac |ép sau vatrong
c& hai truong hop do mudi trong thoi diém nay ciing c6 dién tién nhu & thoi diém
dinh triéu.

Pha triéu triéu xuong: Vao thoi diém dinh triéu xudng, phan b dong chay
cling khéng khéc thoi diém tridu bat dau 1én, nhung huéng thi nguoc lai, cu thé
nhv sau:

Vung trong song: dong chdy manh day dwong dong mirc d6 man thap ra
vung clra song (Hinh 5).

Vung ngaba: dong chdy manh & vung séat bo, nwéc chay xiét hon, téc do tir
10 —-30 cm/s, co thoi diém téc do vuwot 30 cm/s. Hwdng dong phu thudc vao
dudng bo, c6 hwdng tir ty sang dong va tlr nam |én béc, ddy 10i dan dudng dong
mic dd mudi thap ra phia bdc mién nghién ctru. So sanh hai trudng hop thi thay,
khi clra sdng bi lap téc do6 dong chay manh hon va hwéng léch nam hon so véi clra
song chua bi 1ap.

Ving vinh phia Béc: Dong chay khéng 16n nhv & ving nga ba, phan bo
dong gan nhu tap trung theo hudng tr Nam [én phia Bac va dd man & vung nay
lubn cao va dong déu khap khu vurc.
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O thoi diém bung triéu (xudng): Vng trong sdng, dong chay manh téc do
khoang 30 cm/s huéng ra bién. Trong ca hai phuong an, truong dong chay giong
nhau (Hinh 6).

Vung ngd ba Ca ha phuong an, toc do dong cao chay ra bién, toc do
khodng 30 cm/s, cé noi toc do vwgt 30 cm/s. Phuong an clra song 1ap, dong chay
ramanh hon va huéng dong Iéch ddng nhiéu hon so véi clra song chua lap.

Ving vinh phia bac: Ca hai phwong an, téc do dong chay & day khong cao,
khdéang tir 10 — 30 cm/s, phan bd dong tap trung theo hwéng tlr nam Ién bac thoat
ravinh Nha Trang.

Hinh 5: Truong dong chay va dé mubi tang mat phatriéu xudng - dinh triéu. a):
Ctlra sdng chua 1ap; (b): clra sdng bi lap.
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Hinh 6: Truong dong chay va do mudi tang mat phatriéu xuéng — bung triéu . a):
Ctlra sdng chua 1ap; (b): clra song bi lap.

Vung vinh phia Nam: Ciing nhw khi triéu 1én nhanh, ving phia nam dong
chay thodt ra bién co phan cham pha hon so véi ving clra phia bac vi vay dong
chay khong thé hién duoc rd hudng chl dao.

2. Dong chay vao mua nuéc I

Nhu ching ta d& biét, Song Tac vao miakiét qua trinh trao d6i nudc vai bién boi
cac bé boi rong Ién, chi khi mua lut méi thay lai dang song cli. Cac két qua tinh
toan dong chay & khu vire durgc thé hién qua céc ban do phan bé treong dong chay
(hinh 7 - 10), cho phép nhan dinh déc diém hoan lvu nhu sau:
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Thoi diém bét dau lén, do nwdc bién dang lén két hop voi nwdec ngudn tir
song Bong Bo do vé nwdc bi don ép gay xéo tron manh & ving clra sdng (ving
nga ba) xuat hién xody & day. Ve tdng thé trvong dong chay rat phirc tap khong
tap trung theo hwédng nhat dinh nao, cé nhirng ving dong chay ubn lwvon theo
dudng b, cd ving dong chay tir bac xudng nam, cd ving dong chay tir ty sang
dong, cé nhitng vung khong thé hién dwoc xu hwdng rd rét nao. Hau hét toc do
dong chay chi khoang 10 cm/s.

Két qua md phdng cho ching ta thdy & cac pha triéu khac nhau, xu thé
chung cla treong dong chay ciing tuong twong véi xu thé dong chdy ¢ vao thoi ky
mua kiét, tuy nhién dong chay trong khu virc trong song dién ra manh hon va
hwéng cling Iéch dbi chat so voi trong mua kiét, con cac khu vic khéc thi bién
déng it hon.

V@& dé mudi, két qua cho thdy, s phan bé d6 mudi dién ra phirc tap hon. DO
mudi trong sdng lUc nay thap di rat nhiéu, khu vuc trong sdng hinh thanh rat nhiéu
vung ¢6 do mudi khac nhau, cac dudng dong mirc dd man phan b6 rat day, diéu
nay ching to gradient ctia do mudi lon.
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Hinh 7: Truong dong chay va do mudi tang mit phatriéu bat dau 1én. a): Clra
song chua lap; (b): clra sdng bi 1ap.
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Hinh 8: Truwdng dong chay va dé mudi tang mat phatriéu Ién - bung triéu. (a):
Ctlra sdng chua 1ap; (b): clra sdng bi lap.
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Hinh 10: Trudng dong chdy va dé mubi tang mat pha triéu xudng - dinh triéu. a):
Ctlra sdng chwa 1ap; (b): clra sdng bi lap.

IV.KET LUAN

Cong trinh 1an bién Phi Quy da lam cho céc qué trinh tuong tac dong luc gilra
song vabién cé sy thay doi. Khi clra song dalap mot phan toc do dong chay manh
hon va huéng dong léch sang huéng dong nam va dwong dong mirc d6 man thap
bi day raphiabién xa hon trong triéu xudng.

Két qua nghién clru la co s& khoa hoc dé cac nha quan ly c6 giai phdp phu
hop nham bao vé mai truong vang bién phia nam vinh Nha Trang.
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