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TOM TAT: Bai bao nay trinh bay céc kér qua nghién citu vé dic diém ché do thiy dong lc va
trao déi nuée tai khu viee dam Nai, tinh Ninh Thudn va tdc dong cua sy thay doi hé thdng ke trén co
s¢ md phéong bang mé hinh sé tri. M6 hinh 3 chiéu MIKE 3 duwoc dp dung, md hinh da duoc thiét
ldp, kiém chitng Véi 6 liéu miee mede thiee do. Tinh todn dwoc thiét ldp Véi cdc Kich ban trong thang
7 vatrong thang 10 (dai dién cho mua kh6 va miia mua trong khu virc). Cac két qua mé phong cho
thdy bién d¢ triéu trong thang 10 l6n hon trong thang 7. Toc dé dong chay o trung tam ddam nho,
trung binh khodng 2 cm/s, I6n nhat khéng vueot qud 4 cmis. Ché dé trao doi nude giita dam Nai va
bién ¢6 suw khdc nhau trong miia mwa va mia khd. Anh hwong ciia sy thay doi kich thuéc hé thong
ke dén ché dg thity dong luc va trao déi nwée cia dam Nai ciing dwoc phdn tich, danh gia trong

bai bao.

Tar khéa: MO hinh, thiy dong luc, dam Nai, Ninh Thudn.

MO PAU

Pam Nai duoc bao boc boi xa HO Hai, Tan
Hai, Tri Hai va thi tran Khanh Hai (thudc
huyen Ninh Hai, tinh Ninh Thuén) la mot trong
nhitng dam nho thudc hé thdng ddm hd ven
blen mlen Trung, Viét Nam voi di¢n tich 7,6 x
10° m? va chu vi trén 18 km; la mot dang dam
nong dia hinh ddy trong dam kha bang phéng,
Vung triéu chiém khoang 2/3 dién tich day, do
sau trung binh 2,8 m nam cach bo bién mot
doan 2,2 km. Pam Nai trao d6i nudc voi bién
théng qua mot kénh nhd, hai dau kénh rong
150 m, & giita kénh rong nhét 1én dén 300 m
(http://www.ninhthuan.gov. vn/) Dang chi vy
nhét 1a kha nang trao ddi nudc gitta ddm Nai
Véi blen chi thong qua mot kénh nho. Moi thay
dbi vé& ché do thuy dong lyc tuong tac dam -
bién ciing nhu kha nang tlep nhén, kha nang
tich lity vat chat déu cé thé tac dong manh dén
chit lwong moéi truong nudc va hé sinh thai
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trong dam. Nhat 1a trong béi canh hién tai, ddm
Nai chiu stc ep vé 0 nhlem moi trudng sinh
thai boi cac nguon thai dén tur nhung hoat dong
nhu nudi tréng thuy san, dan cu, noi cu tra, tu
thuyén dang phat trién manh d6 vao dam.

Dé doéng gop cho viéc duy tri va phuc hdi
chit luong moi tru:orng nudce trong dam bai bao
s& dua ra cac két qua nghién ctru vé ché do thay
dong luc, kha ning trao ddi nudc dbi véi khu
vuc ddm Nai trong hai mia theo cac kich ban
khac nhau.

TAI LIEU VA PHUONG PHAP NGHIEN
CUU
Tai li¢u

Bai bao s dung b sb liéu khao sat hai
mua thudc dé tai: “Nghién ciu giai phdp phuc

hoi hé sinh thdi d‘am ho ven bién da bi suy
thodi & ven bién mién Trung” ma s



KC.08.25/11-15, bao gom: cac sd lidu Ve dia
hinh, khi twong (gi6, nhiét d6 bé mat), sb liéu
thuy dong lyc (muc nudc, dong chay, song,
nhiét do, do mu01) trong hal mua: mua khé vao
thang 7/2013 va mua mua vao thang 10/2013
két hop véi: Sb litu dia hinh Vung ven bo voi
d6 sau, duong bo duge s6 hod tir cac ban d6 dia
hinh UTM ty I¢ 1:50.000 do Cuc Do dac Ban
dd xuét ban; ving xa b bd sung tir co s dit
liéu dia hlnh ETOPO-1 thuoc Trung tdm Tu
licu Dia vat ly Qudc g1a My (National
Geophysical Data Center) va GEBCO-30 cua
Trung tAm tu lidu Hai duong hoc vuong qudc
Anh (British Oceanographlc Data Centre -
BODC) [1- 3] Céc nguon s0 liéu dia hinh da
dugc quy vé cling mot mde cao do qudc gia.

S6 lidu gi6 ap dung trong mo hinh la s6 lidu
gi6 trung binh thang nhidu nim d6i véi cac
thang 7 va thang 10 cua tram khi tu:orng Cam
Ranh, s6 liéu tu:ong tac bién khi quyén duoc liy
boi co s& sO litu COADS (Comprehensive
Ocean Atmosphere Data Set) [3].

S6 liéu bién muc nudc st dung trong mo
hinh dugc tinh toan tir bo hing sé diéu hoa toan
cau cung cip trong md hinh MIKE.

S6 licu WOA2013 (World Ocean Atlas
2009) vé nhiét do, d6 mudi cua nudc bién
theo c4c tang siu du’orc str dung cho bién phia
ngoai [7].

Ché dé thiry dong luc va trao doi nude ...

Phwong phap trong MIKE 3

Phuong phap md hinh hdéa duogc st dung
trong. nghién ciru nay, mo hinh duoc tng dung
la m6 hinh MIKE 3. M0 hinh thuy dong luc
MIKE 3 12 m6 hinh 3 chiéu dugc phat trién bai
Vién Thuy luc BPan Mach (DHI), phuc vu tinh
toan thiy dong luc cho cac khu vuc 6 dia hinh
phu:c tap nhu dai duong, Vung bién ven bo, cua
song va hd, cho phép md phong chi tlet hé
thong thuy dong lyc trong d6 co tinh dén anh
hu:orng cua phan tang mat dg, nhiét do, do mubi
va tac dong cta cac yéu té khi twong bién (khi
ap va gio trén mat) [5].

Hé phuong trinh co bdn

H¢ phuong trinh toan hoc trong MIKE 3
bao gdm phuong trinh bao toan vat chit,
phuong trinh  phuwong trinh Navier - Stockes
trung binh hoa theo phuong phap Raynol trong
khﬁng gian 3 chiéu bao gdém anh huérng clia
x40 tron va bién thién cua mat do, cling véi
phuong trinh van chuyén d6 mudi va nhiét do.

Phuong trinh lién tuc
1)

Phuong trinh chuyén dong cua u va v theo
phuong x vay.

du ou® v owu on 1 f d

A A My g 2P 9Py F +—(V,—)+uSs (2
ot ox oy 0z ox p, X p, 0X oz

v v ouw dwv on 1 f

NN WO gDl =P 9Py +—(V. —)+Vv.S 3)
ot oy oX oz oy p, o p,0y

C4c bién: t 1a thoi gian; X, y, z 13 cac hudng
trong hé toa do D& cac; n la muc nudc bé
mat; d 1a do sdu nude yén tinh; h=x+d 13 tng
dd sau cot nude; u, v, w 1a cac thanh phan van
téc theo cac hudng X, y, z; f=2Qsin® 1a tham
s Coriolis (Q 1a van téc goc quay cua Trai
dat, @ 1a vi do dia 1y); g 1a gia téc trong
truong; p la mat do nudc; Sy, Sk, Syx, Syy la cac
thanh phan tensor tmg suit; ula nhat réi theo
phuwong thing ding; p, 12 &p suat khi quyén; p,

la mat do tiéu chuin cta nuéc; S 1a luu lwong
trao d6i tir cac diém ngudn va (usVvs) 1a téc do
trao d6i nudce ra cac ving xung quanh; F,, F,
la cac thanh phin wng sudt theo phu:orng
ngang; (re,7s) Va (rbx,rby) la cac thanh phan
theo hudng X,y ciia ing suit gié bé mit va img
Suit day.

Phirong trinh vdn chuyén mudi va nhiét

Cong thirc tinh van chuyén nhiét:
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Cong thirc tinh van chuyén mudi:
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=F, +@(Dy%—T)+ H+Ts (6)
Z

+6us+avs+6ws F+@(D 6S)+H+SS @)

Trong do s la do mu01 va T la nhiét d9, D, Ié
hé so khuech tan rbi thang ding. H la hé sb
trao doi nhi¢t véi khi quyen Tsva sg la nhigt
do va do mudi cua nguon. Fr, Fs la tham s
khuéch tan coa nhiét do va d6 mudi theo
phuong ngang.

biéu kién bién va diéu kién ban dau

Diéu kién bién: tai cac bién mé ngoai khoi
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gia tri myc nudce trleu dugc cdp nhat ting gio
(So lidu phan tich didu hod), T, s duoc cho theo
gia tri trung binh nhiéu nam tir s liéu thu thap
duoc, g10 bé mit duoc gan theo gia tri dic
trung mua nhiéu nam.

Dleu kién ban dau: chay tir file restar cia
thoi diém trude do.

Mién tinh ludi tinh

Mién tinh khu vuc ddm Nai duoc thiét lap
trong ving giéi han tir 109,0 - 109, 14°E va
11,53 - 11,7°N (hinh 1). Lu6i tinh hinh tam
gidc dugc dp dung trong md hinh véi kich
thudc ludi nhd nhat khoang 30 m, 16n nhét
khoang 770 m, do sau khu vuc nghlen ctru chu
yéu nho hon 10 m, noi sdu nhat trén 40 m.
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Hinh 1. Luéi tinh (a) va dia hinh (b) khu vuc dAm Nai kich ban hién trang

Kich ban tinh toan: M6 hinh dugc mo
phong theo 4 kich ban, v&i 2 kich ban hi¢n
trang va 2 kich ban tang chiéu dai cua hé thong
ké I&n gap 2 1an (cho mua khé va mia mua).

Két qué hiéu chinh mé hinh

Mb hinh duoc hiéu chinh theo 56 liéu muc
nudc thuc do tor ngay 20 dén 24/10/2013 tai
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tram LT1 (tram lién tuc phia ctra ddm), sai sb
trung binh gifta tinh todn va thuc do 1a 0,7 cm,
hé sb twong quan gitra s liéu tinh toan va thuc
do dat 0,96 (hlnh 2, hinh 3). Véi két qua hiéu
chinh nay mo hinh du tin ciy dé 4p dung vao
cac m6 phéng qua trinh thuy déng huc trong
khu vuc theo cac kich ban trinh bay trong
bang 1.

Bang 1. C4c kich ban tinh toan

Tén kich ban

Thoi gian mé phong

M6 ta diéu kién tinh todn

DN1 mua kho
DN2 mua mwa
DN3 mua kho
DN4 mua mwa

2/7 - 2/8/2013
2/10 - 2/11/2013
2/7 - 2/8/2013
2/10 - 2/11/2013

2 ke hién trang, gié mua Tay Nam

2 ké hién trang, gié miia Déng Bac

Kéo dai 2 ké dai gép 2 1an hién trang, gi6 mua Tay Nam

Kéo dai 2 ké dai gép 2 1an hién trang, gi6 mua Déng Béc
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Hinh 3. Tuong quan gitra muc nude tinh toan
va thuc dotai tram LT1

KET QUA TINH TOAN VA THAO LUAN
Trudng phan bé mue nwéce

Truong muc nudc pha triéu 1én va trleu
xudng trong cac kich ban tinh toan duoc the
hién qua hinh 4. Két qua mo phong cho thay,
muc nude trong hai mUa ¢ Sw phan hoa rat
khac nhau, muc nudc trong thang 10 (mua
mua, kich ban DN2) 16n hon trong thang 7
(mUa kho, kich bdn DN1) nhung su chénh léch
nay nho. Ngoai ra con c6 su khac nhau vé su
phan b do 16n muc nude theo khong gian do
anh hudng cua ché do gi6 mua, chia dam Nai
thanh 2 phan theo truc tdy bic-déng nam, muc
nudc nira phia trén 16n hon phia duéi vao thoi
ky gi6 mua Tay Nam (kich ban DNI), myc
nudc phan bd nguoc lai trong thoi ky gié mua
Déng Béc (kich ban DN2).

Trong kich ban DN3 va DN4 khi thay ddi
kich thudc ke dai gap doi, phan bd tru:ong muc
nude khong thay doi nhleu cac két qua tinh
todn va phan tich thu dugc két qua tuong tu
nhu trong hai kich ban DN1 va DN2.

Ché dé thiry dong luc va trao doi nude ...
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Hinh 4. Truong muc nude tinh toan

trong cac kich ban
a) Pha triéu /én-DN1, b) Pha triéu xuéng-DN1,
¢) Pha triéu /n-DN2, d) Pha triéu xuong-DN2
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Trudng phan bd dong chay
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Hinh 5. Trudng dong trong pha triéu 1&n
a) Kich ban DN1, (b) Kich bin DN2

Dong chdy trong khu vuc c6 tinh thudn
nghich, thay ddi theo mua. Vao mua gié6 mua
DPong Bic, dong Chay co hu:orng tdy nam va
thudng manh hon cac thang gi6 mua Tay Nam,
téc do trung binh vao khoang 15 cmys. Nguorc
lai vao thoi ky gié mua Tay Nam, dong chay co
huéng d6ng béc, tc do trung binh vao khoang
10 cm/s. Bén canh @6, dong Chay trong khu virc
cling chiu tac dong chung cua hoan luu Bién
DPéng, 1am phirc tap hoa ché do dong chay
trong khu vue vung nay.

Kich ban DNI: Dong chay mang dac trung
Cla truong dong chay trong gi6 mua Tay Nam,
dong chay tang mdt 16n hon tang sau. Doi véi
khu vuc ngoai bién, dic diém quan trong nhat
cua truong dong chay hinh thanh xody thuan
cuc bo va nhé & khu vuc gitra ké bén phai va bo
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bién Tri Hai, day 1a khu vuc héi tu ciia dong
chay, tao diéu kién thuan loi cho qua trinh ling
dong tram tich gy nén bdi tu bun cat trong khu
vuc. Tdc d6 dong chay trung binh tai ctra ddm
(tram LT1) vao khoang 13 cm/s. Trong khu vuc
dam Nai hinh thanh cac xoay cuc bd, trong dé
cd 2 xoay nghich ¢ khu vuc ven bo HO Hai,
Tan Hai va cé 2 xoay thuan, 1 ¢ khu vuc giao
gitta Tan Hai va Tri Hai va 1 ¢ ven bo Tri Hai.
Khu vuc trung tdm cua dam hinh thanh ving
phan ky dong chdy v¢ phia cac xody cuc bo.
Toc do dong chdy trung binh ¢ khu vuc trung
tdm dam (tram LT3) rat nho, trung binh khoang
2 cm/s, cuc dai khoéng vuot qua 4 cm/s.
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Hinh 6. Trudng dong trong pha triéu 1&n
a) Kich ban DN3, b) Kich ban DN4

Kich ban DN2: Dong chdy mang déc trung
cua truong dong chay trong gié mua Pong Bac,
cling nhu trong gi6 mUa Tay Nam dong chay
tang mit 16n hon tang sau. Doi véi khu vue
ngoai bién, khac véi mua gié mua Tay Nam,



truong dong chay hinh thanh xoay cuc b6 ¢ khu
vuc ven bién thi trAn Khanh Hai, Van Hai, M¥
Hai va xody nghich nhé ¢ khu vuc miii ke bén
trai. Toc dd dong chay trung binh tai cira dam
(tram LT1) vao khoang 22 cm/s. Trong khu vuc
dam Nai, cac xody cuc bd do6i chiéu so vdi mua
hé, hinh thanh 2 xoay thuan & khu vuc ven bd
Ho6 Hai, Tan Hai va 2 xoay nghich 1 ¢ khu vuc
giao giita Tan Hai va Tri Hai va 1 ¢ ven bo Tri
Hai. Khu vue trung tdm cliia dam van 1a ving
phan ky dong chdy vé phia cic xody cuc bd.
Tdc d6 dong chay & khu vuc trung tim dam rat
nho, trung binh nho hon 2 cmis, cuc dai khong
vuot qua 3,5 cm/s. Nhu vay, c6 the thay rang
truong dong chdy trong mua gi6 Pong Bac 16n
hon trong mua gio Tay Nam, khu vuc thé hién
ré nét nhat su chénh léch nay la khu vuc tram
LT1.

Kich ban DN3: Truong dong chdy c6 phan
bd khong gian twong ddng v6i kich ban DNI,
nhung c6 su thay d6i dang ke vé téc do. Tde do
dong chdy trung binh tai diém LT1 tang 1én dat
gia tri 23 cm/s, tai diém LT3 khong c6 sy thay
dbi dang ké.

Ché dé thiry dong luc va trao doi nude ...

Kich ban DN4: Tuong tu nhu két qua tinh
toan trong kich ban DN3, truong dong chay
trong kich ban DN4 c6 phan bd khong gian
tuong dong V0‘1 leh ban DN2 nhung co6 su thay
ddi dang ké vé toc do. Tée do dong chay trung
binh tai diém LT1 giam xubng con 20 cm/s, tai
diém LT3 su thay ddi rit nho, khong dang ké.

Tinh todn trao doi nwdc giita dam Nai va bién

Két qua tinh toan trao ddi nudce tai cac mat
cit duoc trinh bay trong bang 2 cho thdy, mit
cat MC1 va MC2 c¢6 xu thé giong nhau, luu
lugng nude di vao nhé hon luu lwgng nude di
ra trong mua mwa nguoc lai trong mua khod huu
luong nude di vao 16n hon luu lwong nude di
ra. Tai mat cit MC3 ¢6 xu huéng ngugc so voi
2 mat cit trén. Khi tang kich thude 2 ké [én gap
do61, Ivu luong nudce di vao di ra tai cac mat cat
khong bi anh huéng v& mit twong quan giita
luu lugng nude di vao va di ra nhung bi anh
hudéng vé mat do lon. Tai mat cat MC1, luu
luong nudc di vao dugce tang lén, luu lugng
nude di ra giam di. Tai 2 mat cit MC2 va MC3
c6 xu hudng nguoc lai

Béng 2. Thong ké luu lrong nude vao ra ddm Nai theo cic mit cit

Lwu lwong nwéc vao/ra tai cac mat cat

Trung binh thang

Trung binh ngay

Kich ban Tén mat cat (x10° m¥/thang) (x10° m*/ngay) MC (m?) Ghi chd
Vao Ra Vao Ra
MC1 346,0 356,9 11,6 12,0 660
DN1 MC2 283,1 288,7 9,5 9,7 769 Thang 7
MC3 201,1 169,0 6,7 57 4.284
MC1 329,2 320,1 11,0 10,8 660
DN2 MC2 283,1 288,7 9,5 9,7 769 Thang 10
MC3 169,1 190,7 57 6,4 4.284
MC1 348,1 355,7 11,6 12,0 660
DN3 MC2 2785 287,3 9,3 9,7 769 Thang 7
MC3 198,8 169,5 6,6 57 4.284
MC1 305,6 301,0 10,2 10,1 660
DN4 MC2 2446 2435 8,2 8,2 769 Thang 10
MC3 151,7 181,7 51 6,1 4.284

Dé danh gia luong nudc trao dbi giita dAm
Nai va bién, ching t6i tlen hanh phan tich tinh
toan ti 1¢ trao doi nudc ddi voi mat cat MCI,
két qua tinh toan trinh bay trong bang 3 cho
thay téng lwong nude trao ddi trong cac thang
mua mua I6n hon trong mua kho & cé kich ban
hién trang va kich ban thay ddi kich thuéc ke.

Xét riéng theo mua, trao dbi nudc tai mat cit
MCI1 cé xu huorng trai nguoe nhau, thoi ky mua
mua lwong nuée di vao ddm nho hon lwong
nude di ra, ngugc lai trong mua kho luong
nude di vao ddm 16n hon luong nudce di ra. Tuy
nhién, khi thay d01 kich thuéc cua ke, dnh
hudng dang ké dén su trao ddi nudc gitra dam
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Nai va bién. Trong mia mua lam gia ting
lvgng nudc vao va giam luong nude di ra,

trong mua khd cho thdy mot xu huéng giam
chung cho ca lugng nuéce di vao va di ra.

Béng 3. Ti 18 trao ddi nudc gitra ddm Nai va bién tai mat cit MC1

Ti lé trao d6i nwéc (%)

Tén kich ban Trung binh thang Trung binh ngay Ghichua
Vao Ra Vao Ra
DN1 17,09 17,60 1,54 1,56 Thang 7
DN2 16,31 15,89 1,51 1,50 Thang 10
DN3 17,19 17,54 1,54 1,56 Thang 7
DN4 15,21 15,00 1,47 1,47 Thang 10
KET LUAN liéu ctia dé tai va hd tro kinh phi dé hoan thanh

Viéc Gng dung phin mém MIKE 3 trong
md phong ché do thuy dong lyc va kha nang
trao d6i nudc khu vuc dam Nai thuc tinh Ninh
Thuan da cho két qua tot thé hién rd tinh quy
luat chung v& phan bd cua truong muc nudc
cling nhu treong dong chay tai khu vuc trong
hai mua khé va mua mua.

Do dim Nai thong voi bién qua kénh nho,
nén khi thay d01 kich thudc ke kéo theo su thay
dbi dang ké vé tdc do dong chay Ién dén
23 cm/s tai khu vuce ctra dam. Va diéu nay cling
anh huong dang ké dén luong nudc trao doi
gua ctra dam trong mua hé cd su gia tang
lugng nudc vao va gidm lugng nudce di ra;
trong mua dong ton tai mot xu hudng giam
chung cho ca lugng nuéce di vao va di ra.

Loi cam on: Tap thé tac gid xin chan thanh
cam on téi Bo Khoa hoc va Cong nghg, Vign
Tai nguyén va Moi trudng bién (Vién Han 1am
Khoa hoc va Cong ngh¢ Viét Nam) Ban chu
nhiém dé& ti trong diém cdp Nha nuGe
KC.08.25.11/15 d4 cho phép sir dung ngudn sb

cbng trinh nay.
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HYDRODYNAMIC REGIME AND WATER EXCHANGE
IN NAI LAGOON, NINH THUAN PROVINCE

Pham Hai An', Nguyen Van Quan®, Pham Van Tien?

YInstitute of Marine Environment and Resources-VAST
2Vietnam Institute of Meteorology, Hydrology and Climate Change

ABSTRACT: This study presents the researching results of the characteristics of hydrodynamic
regime and the water exchange in Nai lagoon in Ninh Thuan province and the impact of change in
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embankment system according to simulation by using numerical models. By application of 3-
dimensional MIKE 3 model, the pattern has been established to verify the data of water levels.
Calculation is set up in July and in October (representing wet and dry seasons in the region). The
simulation results show that in October tidal amplitude is greater than that in July. The flow rate in
the center of the lagoon is small, an average of about 2 cm/s, the largest not exceeded 4 cm/s.
Regime of water exchange between Nai lagoon and the sea is differences in the rainy and dry
seasons. The effect of changes in size of embankment system on hydrodynamic regimes and water
exchange of Nai lagoon is also analyzed, evaluated.

Keywords: Model, hydrodynamic, Nai lagoon, Ninh Thuan.
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