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Abstract

The analysis of the average wind field from 1979 to 2018 showed that in the VVan Phong bay area, the
hydrodynamic process is mainly influenced by tidal currents when the frequency of weak wind accounts
for a high proportion and the wind regime is controlled entirely by locality and less likely to alter tidal
currents significantly. Based on the shallow water hydrodynamic finite element model (FEM), a two-
dimensional hydrodynamic model has been developed for Van Phong bay to study hydrodynamic
features, especially exchange capacity of seawater with the open sea. The results show that the daily
average daily exchange of water in Van Phong bay is about 1,845.46 x 106 m*/day, equivalent to 34.7%
water volume in the bay. In the rainy season, the typical daily average water exchange in Van Phong bay
is about 2,136.04 x 106 m®/day, equivalent to 43.19% of the volume of water in the bay. In the dry
season, the typical daily average total water exchange in Van Phong bay is about 1,825.56 x 106 m*/day,
corresponding to 34.35% of water volume in the bay.
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Tom tat

Céc phan tich truong gié trung binh tir nim 1979-2018 da cho thay rang trong vinh Van Phong, qua trinh
thity dong luc chiu anh hudng chinh boi dong triéu khi ma tan suit gi6 yéu chiém ty 16 kha cao va ché do gi6
chiu anh huéng hoan toan bai tinh dia phuong va it c6 kha nang thay ddi dang ké téc d6 dong tridu. Dya trén
mo hinh phan tir hiru han thuy dong lyc nuée ndng (FEM), md hinh thiy dong luc hai chidu di dugc phat
trién cho vinh Van Phong, nhim nghién ciru céc dic diém thuy dong luc va dic biét la kha ning trao doi
nudce bién véi bién ma. Két qua cho thay: Tong lugng nude trao ddi trung binh ngay trong vinh Van Phong
khoang 1.845,46 x 106 m*/ngay, twong dwong 34,7% thé tich nudc trong vinh. Trong d6 vao mla mua, téng
lwong nudce trao ddi trung binh ngay dién hinh trong vinh Van Phong khoang 2.136,04 x 106 m*/ngay, trao
d6i 43,19% luwong thé tich nudce trong vinh. Vao mua khd, tong lugng nude trao doi trung binh ngay dién
hinh trong vinh VVan Phong khoang: 1.825,56x106 m*/ngay, trao ddi 34.35% luong thé tich nudc trong vinh.

Tir khoa: Trao d6i nudc, thily tridu, dong chay, mé hinh hai chiéu phi tuyén, phuong phép phén tir hiru han.

MO PAU

Vinh Van Phong nam giéi han trong
khoang 109°10°-109°26° kinh d6 Dong va
120°29°-120°48 vi do Bic. Vinh céch Nha
Trang vé phia béc hon 30 km theo duong chim
bay, 60 km duong bo va 40 hdi ly theo duong
bién. Phia tay vinh Van Phong (cach bo vinh
20-30 km) la phin kéo dai cua ddy Truong
Son. Phia d6ng nam ctra vinh rong 17 km thong
ra Blen Dong. Phia dong bic la_ban dao Hon
Goém gdm cac day nGi nho va con cét kéo dai
nén tranh dugc song. Phia dong nam nam gitra
ban dao Hon Gém, Hon Loén va dao CH Co, la
dai nudc hep ¢ chiéu rong 200 m c6 do sau
trung binh 25 m, la kénh tau tw nhién rat thuan
loi. Téng dién tich khu vuc nay khoang
150.000 ha; trong d6 dién tich mét nudc vung
vinh khoang 80.000 ha va dién tich dit lién
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khoang 70.000 ha. Khu vgc nay c6 dia hinh
phong phu dac biét la hé thong dao, ban dao,
vinh sau va kin gi6, bo va bai bién, con cét hap
dan va la khu vuc c6 hé sinh thai da dang nhu
rung nhi¢t doi, rimg ngdp man, dong thuc vat
bién néng ven bo (theo https://vi.wikipedia.org/
wiki/V%E1%BB%8Bnh_V%C3%A2n_Phong).

Vinh Van Phong la mét trong ba dia dlem cod
diéu kién tu nhién tot nhat tai Vigt Nam dé xay
dung cang bién 16n (hai dia diém con lai la
Cam Ranh va Viing R0).

Riéng tai khu vuc vinh Van Phong, c6 cac
cong trinh nghién ctru vé ché do dong chay
theo phuong phap phan tr hiru han da duoc
thuc hi¢n [1-3] va ving gan ké c6 hinh dang
gan tuong dong nhu Ving RO [4], Cam Ranh
[5, 6], Pam Bay (Nha Trang) [7], Nha Trang
[8] va Binh Cang - Nha Trang [9] va cac
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ving khac nhu Vinh Phan Thiét [10], vinh
Bic Bo [11].
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Hinh 1. Truong d6 sau (m) khu vuc nghién cuiru

Data SIO, NOAA, U.S. Navy, NGAY GEBCQ
2018 Google:

wdng din tham quan vi do 12.573728° K.do

Hinh 2. Truong do sau (m) lam khép trén ban
d6 Google Earth
Dé tinh dong chay cho vinh Van Phong,
ching t6i da thiét 1ap mang ludi tinh véi Kinh
do tur 109,186°E dén 109,409°E, vi do tir
12,487°N dén 12,797°N. Mang luéi tam giac
duoc thiét 14p v6i goc cuc tiéu la 30°, dién tich

cuc dai 2.756.112 m trung binh 116.282 m?
cuc tiéu 52.988 mv. Trong do, dlen tich mat
thoang cho tinh toan la 431,6 km tuong Gng

v6i 2.025 diém ndt nim ngang va 3.712 ludi
tam giac. Cac nit duoc gan dé dua vao didu
kién bién m¢é cho daO dong thuy triéu 1a 28 nit,
trong d6 bién m¢ & tai A (goi 1a Bién A) la 23
nat, bién tai B (goi la Bién B) la 5 nt, c6 the
xem chi tiét trén hinh 1, hinh 3. D¢ sau cuc tleu
dugc tinh toan 0,1 m, budc thoi gian 100 s, so
vong lap mdi budc thoi gian 100, ham trong s6
0=1 (sal phan theo budc thoi gian hoan toan
an vi vay bai toan 6n dinh khong dleu klen) h¢
s6 nham day cq = 0,0026 (theo dé nghi cta de
tai KT.03.03 [12]). Lam khop trén ban dd
Google earth cho truong d6 sau (hinh 2) va
mang lugi tam giéc (hinh 4).
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Hinh 3. Mang ludi tam giac cho nghién ctru ché
d6 dong chay

Dt liéu duogc thu thap tu 4 chuyen khao sat
bd sung vao thang 5, 8, 10 va 12/2016. Trén
hinh 5 1& cac tram vi khao sat vat ly - moi
truong, trong do céac tram dugc thyc hién “VP”
do mat rong cac tram Ky hi¢u “LT” con do
thém lién tuc 1 ngay dém theo o op 6 gio.

Dé phan tich ché d gié trong vinh Van
Phong (vi tri trén hinh 6), chlng t6i da st dung
dir liéu gio duoc cung cap tor NCEP CFSR tur
ndm 1979-2018 véi tan suat 1 gl(y/so ligu [13].
Két qua phan tich cho thay toc do gid trong
khu vuc vinh Van Phong yéu, véi toc do gio tu
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(0-4 m/s) chiém téi 56, 3%. Hudng gid co tan
suat xudt hién nhidu nhét trong vinh Van
Phong, the hi¢n anh hudng ctia che do gio mua
Dbong Bic v6i 3 huéng dién hinh d6 la huéng
bic (N), chiém tan xuat hién cao nhét trong
nam 16,4% (hinh 7), t1ep dén bic déng bic
(NNE) chiém 11,6% va bic ty bic (NNW)
chiém 8,5% (hinh 9). Trong khi d6 theo phan
tich tai tram khi tugng Nha Trang [8], tac dong
gi6 mia Pong Béc dugc thé hién voi 3 huong
chinh 12 huéng d6ng bac (NE) c6 tan suat xuat
hi¢n trong nam la 20,73%, huéng bic dong bic
(NNE) véi tan suét xuat hién 11,56% va huéng
bic (N) chi voi tan suit xuat hién 10, 52%
(hinh 7); v&i tram do khi tugng Tuy Hoa thi thé
hién trong ba hudng giod chlem uu the la hudéng
bic déng bic (NNE) veéi tan sudt xuét hién
19,31%, dong bac (NE) chiém 16,35%; bic (N)
chiém 10,57% (hmh 8). Trong do, tac dong
chinh ciia mia gi6 Tdy Nam dén vinh Van
Phong theo 3 hudng chinh hudng tay (W)
(8,1%), tay tay nam (WSW) (5,9%) va bic tay
bac (WNW) (5,7%) (hlnh 9). Khi do tai tram do
khi tuong Nha Trang v6i huéng wu thé 1a dong
nam (SE) véi tan suat cao nhét trong cac hudng
gi6 xuét hién trong khu vuc nay, chiém 23,05%
(hinh 7); tai tram Tuy Hoa thi glo mua Tay
Nam dugc dédc trung bdi hudng gio chinh la tay
(W) chiém 10,01% (hinh 8).

Hinh 4. Mang ludi tam giac duoc lam khép
trén Google Earth

100

109.15 109.20 109.25 109.30 109.35 109.40 109.45
L L L L f L

12.804

12.754 F12.75

12.704 F12.70

12.654 F12.65

Xuan Ty

M. Hon Giaiig,

12.604 F12.60

12,554

F12.55

12.504 F12.50

T T T T T T
109.15 109.20 109.25 109.30 109.35 109.40 109.45

Hinh 5. Cac tram do cho hiéu chinh m6 hinh
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Hinh 6. Vi tri phan tich ché do gi6

Do két qua nghién ctu tap trung chinh
vao phan tich trao doi nuéc nén phuong phap
nghién ctu, tinh tin cdy cua md hinh trong
tmg dung tai vinh Van Phong c6 thé tham
khao trong cong trinh cdng bd ctia nhém tac
gia BUi Hong Long va Tran Vian Chung
(2006, 2009) [1, 2] va Trin Vin Chung
(2016) [3].
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Toc do gié (m/s)

Hinh 7. Hoa gi6 tai khu vuc Nha Trang
(109°20°E; 12°13°N)

Hinh 8. Hoa gi0 tai khu vuc Tuy Hoa
(109°17’E; 13°05°N)
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Hinh 9. Hoa gi6 tai Van Phong theo sb liéu
NCEP CFSR (109°18°4,41”E; 12°33°23,78”N)

KET QUA NGHIEN CUU .
Xac dinh dién tich va the tich cac tiéu vung
nghién ciu

Chia vung tinh thanh cac hinh lang try tam
gi&c nho, thé tich ctia moi lang tru tam giac
duoc tinh nhu sau:

a

Hinh 10. Lang tru tam giac cta cac diém ludi

phan tu
_a+b+c
2
s, =p(p-a)(p-b)(p-c) (1)
V, =S, xh

Trong d6: p: Nira chu vi tam giac phan tir; h:
Do sdu muc nude tinh trung binh cta tam giac
phan tir; S;: Dién tich tam giac phan tir I; V;:
Thé tich cta lang tru tam giac phan tir i.

Dién tich toan b vung tinh:

S = Zin=l,n Si ’ V = Z::l,nvi

Trong d6: n: Tong s6 6 ludi tam giac.

Pé tinh trao d6i nuwéc qua mat cit tir bén
ngoai vao vinh Van Phong, duoc phan tich tir
28 diém voi 23 diém tinh tai mat cat cira 16n
(bién A) va 5 diém tinh qua mit cit cira nho
(bién B) d¢ xac dinh luu lugng qua mdt cat lién
quan dén trao d6i nudc thé hién trén hinh 11.
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Hinh 11. So d6 c4c phan ving ding cho tinh toan trao dbi nude

Ghi chd: TR: vung anh huéng khu vye trong vinh; VG: vung anh huéng khu vec Van Gid; XT: vung anh
huong Xuan Ty; HK: ving anh huéng Khu vyc Hon Khoi; Gl: vung anh huong khu vyue gitta vinh; NG:
viing anh huéng khu vuce gan ctra vinh; LCC: viing anh huong khu vue Lach C6 CO; PM: ving anh hudng

khu vuc Dam Mén; LCB: ving anh huong khu vuc Lach Ctra Bé.
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Hinh 12. Phan bé dong chay trung binh theo d¢

sau cho pha triéu xudng

102

. Theo két qua tinh thi téng lwong nudc trao
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clia tridu) trong vinh Van Phong khoang:
1.845,46x10° m°/ngay (trao doi 34,7 %/ngay
luong nude trong vinh). Trong d6 ¢ pha tricu
1én (hinh 12), lugng nudc trao doi trong 1 gio:
thap nhat: 2,70 x 10° m®, trung binh: 57,08 x
10° m’ cao nhét: 124,52 x 10° m®. O pha tri¢u
xuong (hinh 13), lwong nudc trao doi trong 1
gid: Thap nhit: 38,79 x 10° m® trung binh:
96,71 x 10° m®; cao nhat: 128,17 x 10° m°.

Anh huéng trong mia mwa

Vao mia mua & tinh Khanh Hoa dugc bat
dau tir thang 8 dén thang 12 [14], day 1a co s&
cho chdng toi tinh todn anh hudng cia mua
mua Ién vinh Van Phong. Theo tinh toan trung
binh theo céc thang chiu anh huéng mua mua
thi tong lugng nudc trao doi trung binh ngay
dién hinh trong vinh Van Phong khoéng:
2.136,04 x 10° m®ngay (thay thé 43,19%/ngay
luong thé tich nude trong vinh). Trong d6 &
pha triéu 1&n (hinh 14), lugng nudc trao doi
trong 1 gio: Thap nhét: 38,47 x 10° m®; trung
binh: 81,56 x 10° m% cao nhat: 14534 X
10° m®. O pha triéu xubng (hinh 15), luong
nude trao doi trong 1 gio: Thip nhat: 45,74 x
10° m® trung binh: 96,40 x 10° m®; cao nhat:
125,46 x 10° m®.
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Hinh 14. Phan bé dong chay trung binh theo do
sau dién hinh cho pha triéu xuong
trong mua mua
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Hinh 15. Phan b6 dong chay trung binh theo do
sau dién hinh cho pha triéu Ién trong mia mua

Anh huéng trong moa khd
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Hinh 16. Phan bé dong chay trung binh theo do
sau dién hinh cho pha triéu xuong
trong mua kho

Vao mua khé ¢ tinh Khanh Hoa dugc kéo
dai tir thang 1 dén thang 7 [11], theo két qua
mob phong thi tong lugng nude trao doi trung
binh ngay dién hinh trong vinh Van Phong
khoang: 182556 x 10° m®/ngady (trao d6i
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khoang 34,35 %/ngay luong thé tich nudc
trong vinh). Trong d6 o pha triéu Ién
(hinh 16), lugng nudc trao doi trong 1 gio:
Thap nhat: 5,98 x 10° m%; trung binh: 37,40 x
10° m% cao nhat: 124,71 x 10° m*®. O pha
triéu xubng (hinh 17), luong nudc trao d6i

trong 1 gio: Thap nhét: 40,08 x 10° m®; trung
binh: 76,35 x 10° m® cao nhat: 128,54 x
10° m®.

Chi tiét trao ddi nudc theo cac phan ving
trong ché d6 mua duoc thé hién diy du trong
bang 1.
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Hinh 17. Phan bé dong chay trung binh theo do sau dién hinh cho pha triéu 1én trong mua khd

Bdang 1. Thdng tin trao doi nudc dic trung trong cac phan viing vinh Van Phong

Viing TR VG | XT | HK | Gl NG | LCC | PM | LCB | Téng
Dién tich (km?) 106,00 | 1450 | 6,55 | 16,15 | 103,10 | 156,50 | 10,04 | 18,06 | 10,65 | 44155
Thé tich (x10° m’) 700,43 | 41,35 | 9,14 | 40,58 | 1234,87 | 2830,41 | 105,57 | 187,90 | 164,85 | 5315,09
Trao doi nude dac 243,27 | 1436 | 3,17 | 14,09 | 428,88 | 983,03 | 36,66 | 6526 | 57,25 |1845,98
trung (X10° m*/ngay)
Trao doi nue mua 511,84 | 70,49 | 30,71 | 77,14 | 504,51 | 760,46 | 44,37 | 87,48 | 49,05 |2136,04
mua (x10° m°/ngay)
Trao doi nue mua 456,94 | 61,70 | 28,77 | 65,02 | 408,60 | 647,21 | 41,72 | 78,61 | 36,98 |1825,56
khd (x10” m*/ngay)
Trao doi nue mua 2396 | 330 | 1,44 | 361 | 2362 | 3560 | 208 | 410 | 230 | 100%
mua (%/ngay)
Traodoinudemua | o505 | 338 | 158 | 356 | 2238 | 3545 | 229 | 431 | 203 | 100%
khd (%/ngay)

Ghi chi: TR: ving anh hudng khu vuc trong vinh; VG: ving anh huéng khu vuc Van Gid; XT: vung anh
huéng Xudn Ty; HK: ving anh huéong Khu vec Hon Khdi; GI: vung anh hudng khu vuc gitta vinh; NG:
ving anh huong khu vure gan cira vinh; LCC: ving anh huéng khu vue Lach C6 Co; PM: viing anh huéng
khu vuc Dam Mén; LCB: viing anh huéng khu vuc Lach Cira Bé.

NHAN XET VA THAO LUAN

nhap tr nim 1979-2018 da cho thdy rang
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trong vinh Van Phong, tdc dong cua truong
Cac phan tich truong gio trung binh cap  gid khong 16n, nén qua trinh thuy dong luc
chiu anh hudng phan 16n boi dong tricu khi




Water exchange in Van Phong bay

ma hau hét tan suat gi6 yéu chiém ty 1 cao va
ché d6 gi6 chiu anh huong hoan toan bei tinh
dja phuong va it c0 kha nang thay do6i dang ke
tbc do dong triéu. Theo phan tich phan b
dong, tuy co su tac dong léch huO’ng dong
triéu khi co tac dong clia mua gio Dong Bic
nhung do tinh chat dong yéu va anh huéng dia
hinh khu vuc nén cac dong chay chinh van
thay doi khong dang ké. Tur phan tich tac dong
cia dong triéu, co ché dong vao - ra trong
vinh kha dac trung. Su tuong dong vé do lon
va nguoc huong gitra hai pha tridu da thé hién
rd rang trong md phong.

Téng luong nude trao dbi trung binh ngay
trong vinh khoang 1.845,46 x 10° m®/ngay,
trao d6i 34,7% thé tich nudc trong vinh. Trong
d6 ¢ pha triéu Ién, luong nudc trao ddi trong
1 gio: Thég nhat: 2,70 x 10° m%; trung binh:
57,08 x 10° m’; cao nhét: 124,52 x 10° m®, O
pha triéu xudng, luong nuédc trao doi trong
1 gio: Thé}g nhat: 38,79 x 10° m®; trung binh:
96,71 x 10° m® cao nhét: 128,17 x 10° m°

Vao mua mua, tong luong nudc trao doi
trung binh ngay dién hinh trong vinh Van
Phong khoang: 2.136,04 x 10° m¥ngay, trao
doi 43, 19% luong thé tich nudc trong vinh. 0]
pha triéu 1én, lugng nudc trao doi trong 1 gio
trung binh: 81,56 x 10° m’ véi pha tridu
xuong, lugng nudc trao d01 trong 1 gio trung
binh khoang 96,40 x 10°m

Vao mua khd, tong lu()'ng nude trao doi
trung binh ngay dién hinh trong vinh Van
Phong khoang: 1.825,56 x 10° m®ngay, trao
doi 34.35% lugng thé tich nuéc trong vinh.
Trong d6 ¢ pha triéu I1én, luong nudc trao doi
trong 1 gio trung binh: 37,40 x 10° m?, trong
khi o pha triéu xudng, luong nuoc trao do6i
trong 1 gio trung binh: 76,35 x 10° m

Trong nhiing nam g?m day, chat luong nudc
va hé sinh thai cua vinh Van Phong da bi anh
hudng manh mé boi cong nghiép ven bién, nudi
trong thﬁy san va do thi héa, cd thé dan dén suy
thoai mdi truong song. S& hiéu qua hon khi dé
xut cac ké hoach phuc hdi vat ly phi hop dya
trén co s qua trinh thily dong lyc da biét. Hiéu
rd hon vé cac dic diém thily van/dong luc cia
vinh Van Phong va kha ning trao doi nudc ciia
n6 véi bién mo tao diéu kién cho viéc dé xuat
cac phuong an dua trén vat ly theo cach hiéu
qua nhat. Vi nhitng sé liéu khao sat con han

ché va ton kém, viéc phét trién mo hinh thuy
dong luc hoc cho vinh Van Phong la can thiét.
Ap dung thanh cong mO hinh thily dong luc rat
hiru ich trong viéc hiéu rd hon vé hai duong
hoc khu vuc va ciing nhu trong vige dé xuat
hiéu qua cac phuong &n phuc hoi dua trén qua
trinh vat ly. T d6 dua ra cic giai phap, cac
thdng sd ky thuat tvong dbi chinh xic dé cac
nha quan ly c6 chinh sach hoach dinh, quy
hoach cac cbng trinh - dich vu bién mét cach
hop 1y, tiét kiém tranh lang phi khdng can thiét,
g6p phan han ché tai bién thién nhién,...

Léi cam on: Bai b4o di sir dung ngudn tai liéu
tir dé tai tinh Khanh Hoa: “Nghién ctru xac
dinh cac yéu t6 khong bén viing ctia nghé nudi
tom him trén bién tai huyén Van Ninh va dé
Xuat CAc giai phap khic phuc” (2014-2017) va
dé tai VAST.UDCN.01/14-15 “Nghién ciu
mg dung thur nghi¢m may bay khong nguoi
lai (UAV) két hop véi mot s6 thiét bi khoa hoc
chuyén dung (may anh Chuyen dung, pho ké
phdn xa) trong nghién ctru thiy van va moi
truong ving nudc ndng ven by (diém trién
khai khu vuc Phd Yén - Binh Thuin)”. Xin
goi 1oi cam on chan thanh dén Ban chu nhiém
cac dé tai, dong nghiép trong nhom nghién
ctru da gop y va ho trg gidp chdng toi hoan
thanh bai bao nay.
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