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UNG DUNG MO HINH THUY PONG LUC 3 CHIEU FVCOM
TINH TOAN CHE PQ THUY PONG LUC VA CAU TRUC NHIET
CUA SONG NHAT LE - QUANG BINH

Nguyén Pirec Tuin, Nguyén Thanh Hung, Bui Thi Ngén, Vi Thai Long
Phong Thi nghiém trong diém Quéc gia vé dong luc hoc séng bién

Tém tit: M6 hinh md nguon mo thity dong luc 3 chiéu luci tam gidc FVCOM dwoc dp dung dé
tinh todn ché do thity dong liwc cho ving cira soéng Nhdt Lé, tinh Quang Binh. Trong nghién ciru
nay, ching t6i siv dung mé hinh khi twong WRF dé tinh todn sé liéu dau vao cho 2 nam mé
phong 2009 va 2018. Két qua mé phéng dwoc kiém dinh véi s6 liéu do tir thiét bi ADCP. Két qua
tinh todn cho thdy cé 2 huéng dong chay chinh la Péng Nam va Tay bdc. C6 hién twong xody
theo chiéu kim dong ho & gan cira séng va nguoc chiéu kim dong ho ¢ phia bién. Cé sy thay doi
vé nhiét dg theo khong gian véi nhiét dp chénh tir 1.0 dén 2.5 do C giita viing cira song va bién.
Tir khéa: FVCOM, WRF, mé hinh thity dong liec, cdu triic nhiét, truong dong chay

Summary: 4 open-source three-dimensional unstructured-grid numerical model FVCOM has
been applied to examine circulation, wave, and thermal structure in the Nhat Le estuary, Quang
Binh province. The model used meteorological data downscalling from WRF model for the
simulation year of 2009 and 2018. The simulation results were tested against ADCP
observations of currents and wave. The results show that mean currents direction was
predominantly SE and NW. There were clockwise circulation in the adjacent of the estuary while
a larger anti-clyclonic offshore. The spacial variation of water temperature was found with
higher temperature onshore and lower temperture at offshore with the difference can be 1.0 to
2.5 degree C. Data including current and wave measured by ADCP instruments.

Key words: FVCOM, WRF, hydrodynamic model, thermal structure, circulation

1. MO PAU

Ché 6 thuy dong luc tai cac cira séng ludn
phtre tap do 13 noi hoi tu cta nhidu qua trinh
vat ly phuc tap vi du nhu sy tdc dong twong

O nudc ta trong nhitng nim qua, cung voi su
phat trién kinh té dac biét 1a kinh té bién, mot
trong nhitng mdi quan tdm nhat hién nay d6 1a
mdi truong nudc bién va cac qué trinh vat 1y

hé giita song va bién, anh huong cua thiy
triéu, cta séng, cua cac yéu t6 khi tuong va
sy xam nhdp cua mudi. Su hiéu biét vé cac
qué trinh dong luc tai cdc ctra song ludn la
van dé cbt 161 dé trén co so do co thé giai
quyét cac van dé& nhu x6i 16, bdi tu cira song,
van dé xam nhdp man, 6 nhiém nudc tai khu
vuc clra song ven bién.

Ngay nhén bai: 09/01/2019
Ngay thong qua phan bién: 11/3/2019
Ngay duyét dang: 26/3/2019

dang dién ra nhu thé nao trong bdi canh ngay
cang gia tang su tdc dong cua con nguodi va
bién d6i khi hau. Cac van dé vé xa thai tir song
cling nhu viéc xay dung cic cang bién, cac
cong trinh ngan séng, cong trinh chinh tri
v.v... déu co6 nhitng tac dong dén su phan bd
dong chay va moi trudng bién.

Céc nghién ciru ché d6 thay dong lyc khu vire
ctra song - ven bién dugce thuc hién & nhiéu noi
trén Thé gioi (Liu et al., 2001; Weisberg, R.
H., & Zheng, L, 2006, Ralston et al., 2007).
Céc nghién ctru di chi ra rang trudng dong
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chdy khu vuc ctra song chiu anh huong boi
nhiéu yéu t6 nhu luu luong song, trudng gid
va ché do triéu (Weisberg, R. H., & Zheng, L,
2006; Ralston va nnkl, 2007; Guo, X., &
Valle-Levinson, A, 2007). Tai Viét Nam, da co
nhiéu nghién ctru vé ché d6 thuy dong luc ctra
song véi cach tiép can 1a dung s lidu thuc do
dé danh gia hoic dung mé hinh toan (N.T.
Hung va nnk, 2014, 2016, Vii duy Vinh va nnk,
2012,2014). Ché d6 thiy dong luc tai ving
tuong tac chiu anh hudong 16n tor luu luong
nude song chay ra (Do & nnk., 2004, Vinh, V.
D & Thanh, T. D., 2014). Gan day, nhom tac
gia Nguyén Thanh Hing & nnk (2018) da
thanh cong 4p dung mo hinh Mike ST trong d6
su dung s6 liéu ddu vao tir md hinh thuy lyc 1
chiéu Mike 11 dé nghién ctru bién dong theo
mua ché d6 dong luc ctra song Nhat L¢.

Hién nay ¢ Viét nam cic mo hinh ) thuy
dong luc chu yéu la m6 hinh thuong mai, s6
luong céc nghién ctru st dung mo hinh c6 ma
ngudn mé con it. Sir dung cac mo hinh thuong
mai ¢6 nhidu wu diém nhu giao dién thuan tién
va dé sir dung, dugc sy hd tro tir cac cong ty
phat trién phan mém trong qué trinh sir dung.
Tuy nhi€n, mo6 hinh thuong mai lai cé cac han
ché trong viéc chinh stra cac phuong trinh, cac
hé s6 theo y mudn ciia ngudi sir dung.

Mb hinh thity dong luc 3 chiéu FVCOM la mo
hinh c6 mi ngudn mé duoc duge xay dung va
phét trién boi Changsheng Chen va cong sy tir
2003 (Chen & nnk, 2003) va tiép tuc duoc phat
trién va cai thién (Chen & nnk , 2013, phién
ban 4). M6 hinh FVCOM da dugc ap dung
thanh cong trong rat nhiéu nghién ciru vé song,
ho, va dai duong cho céc van dé nghién cuu
khiac nhau, dién hinh nhu (Shore 2009;
Anderson and Phanikumar 2011; Anderson
and Schwab 2013; Bai & nnk, 2013; Nguyen
& nnk. 2014, 2017). Gan day, md hinh
FVCOM da dugc su dung trong du an “Mo
hinh chat luong nudc tai mot s6 clra song o
Great Lakes” dé mo phong, tinh toan ving
tuong tac song va bién tai Washington Park,

Grant Creek ¢ Lake Michigan (My) va
Cuyahoga River ¢ Lake Erie (My) (Tuan
Nguyen and Mantha Phanikumar). Nghién ctru
nay cho thdy ving twong tic dong luc song
bién phu thudc vao luu luong chay ra tir cac
song va van tdc doc bd bién. Cho dén nay mo
hinh FVCOM gin nhu chua dwoc st dung &
Viét Nam.

Muc tiéu ctia nghién cu ndy nhiam danh gia
kha ning md phong ché do thuy dong luc cira
song Nhat L¢ cia mé hinh FVCOM dua trén
sO liéu tr md hinh khi twong WRF. Két qua
tinh toan cua md hinh dugc kiém dinh véi sb
liéu quan tric song va dong chay tai cac tram.
B6 cuc cua bai bao duoc thiét ké nhu sau (i)
gidi thiéu va mo ta khu vyc ctuia song Nhat Lé
(i) S6 liéu dau vao va mé hinh toan (iii) Két
qua va thao ludn va cudi cing 1a (iv) két ludn
va kién nghi.

2. KHU VU'C NGHIEN CUU

Ctra song Nhat Lé nim O phia Pong nam
thanh phd Pong Héi, tinh Quang Binh va 1a
mot trong 5 ctra song ¢ tinh Quang Binh
(ngoai cac cua song Gianh, song Ron, song
Dinh va song Ly Hoa). Song Nhat L¢ 1a hop
luu cua song Kién Giang va song Long Dai va
d6 ra Bién Pong tai toa do 106° 37> 50” kinh
d6 Pong va 17° 29’ 25” vi d6 Béc. Pia hinh
khu vy cira song Nhat Lé kha bang phang véi
dd sau trung binh tir 3.0 — 4.5m, c¢6 nhiing khu
vuc chi sau 1.5-2.0m. D¢ sau ting dan vé phia
bién véi gid tri khoang 17-18m tai khu vuc cac
bo bién 2km va khoang 43m tai khu vyc cach
bo bién 30km. Do siu 16n nhét trén toan mién
tinh toan 14 46.1m. Nhiing nim gin diy cta
song Nhat Lé co qua trinh bdi, x6i phuc tap
(N.L. Ddn, 2008) do tac dong cua cta cac yéu
t6 song, dong chay va thiy tridéu (N.T. Hing va
nnk, 2016).

3. SO LIEU QUAN TRAC

Nam 2009 va 2018 duoc lya chon la nam
nghién ctru. Ly do cua viéc lya chon nay la
dua vao nguon so li€u quan trac, dac biét la so
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liéu vé luu lwong séng Nhat Lé. Nam 2009 co 2
chudi sb liéu luu lwong do thang 6/2009 va thang
11/2009 (Nguyén Khdc Nghia va nnk, 2009). Sb
liu ndm 2018 str dung tir két qua do khao sat
cua dé tai cAp nha nudc KC.08.16/16-20, trong
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do6 luu luong song Nhat L¢é duge do dac lién tuc
trong 15 ngay trong thang 4/2018. Ngoai ra, sb
liéu quan tric van toc dong chay va song bang
ADCP dugc liét ké & Bang 1 va hinh 2a.

Bang 1. Danh sach cac tram do tai cira song Nhat L¢

Tén tram Yéu tb Kinh d¢ Bong Vido Béc Thoi gian quan tric
quan tric
NL-ADCP Vin tbc 106.635629 17.498422 18/042018 — 25/04/2018
NLW Séng 106.635629 17.498422 16/042018 — 26/04/2018
4. MO HINH TiNH TOAN Volume for Community Ocean Model) duogc

Trong nghién cfru nay mo hinh tinh toan 3
chiéu FVCOM duoc lua chon 1am cong cuy tinh
toan ché do thuy dong luc cho cua song Nhat
Lé v6i sb liéu ddu vao tir mo hinh khi tuong
WRF (Weather Research Forecasting Model).
M6 hinh FVCOM (tén tiéng Anh 1a Finite

du v aw

xdy dyng va phat trién c6 luéi phi céu tric
theo phuong ngang va h¢ toa do sigma theo
phuong thing dimg. M6 hinh FVCOM dugc
thiét lap dua trén hé phuong trinh sau:

Phuwong trinh lién tuc:

ax Tay ta, =0 )
PhLm’ng trinh dong luong
du 1 0P a du

—+u +17— Wa—fv——gaﬁ'a(KMa)ﬁ'Fu (2)

v av 1 dP a av
E+u£+v5+w£+fu——55+£(KME)+F,, (3)
aP
5 P9 “)
Phurong trinh lan truyén nhiét:
T T oT _
rus i wi =2 (Ku3)+ Fr )
Phuwong trinh trang thai
p=p(T,S,P) (6)

Trong do: x, y va z thé hién truc toa do trong
hé toa d6 Pé Cac. (u,v,w) 13 cac thanh phan
van tbc dong chay theo cac phuong ngang (x,
y) va ding (z). p 1a ty trong cua nuéde. T, S 1a
nhi¢t d0 va d0 man ctua nudc. P 1a ap luc

Fu= 2 (203 + 3 (an (54 3)

nuéde. f 1a tham sb Coriollis. g 13 gia tdc
trong truong.

Hé s6 khuéch tan dong luong phuong ngang
(E,, F,,) co dang:

(7
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P =2 (2an%0) + 2 (A (2 +29))

Heé sb khuéch tan nhiét theo phuong ngang (Fr,) c6 dang:

d aT d aT
Fr =5 (45) + 5 (43)
Hé sb khuéch tan rdi va nhét (Ko, Ky) dugc
xac dinh qua phuong trinh tinh toan rdi cua
Mellor-Yamada 2.5 (Mellor and Yamada,
1982; Galperin et al., 1988). H¢ s6 lan truyén

1|/0u 2 1/0u v 2 v 2

Am = CAXAY;[(E) 3G+ +(5) ]
Hé sb lan truyén phuong ding A4, dugce tinh tir
A,, qua s6 Prandtl number (P,): Ap = ':J—"’
(12) S6 lidu dau bao goém: sb liéu khi twong
(téc do gio, hudng gid, nhiét do khong khi, do
am khong khi, d6 may che phu, birc xa mit
trdi). M6 hinh tinh toan bao gdm 2 bién hé bao
gém luu luong séng va muc nudc triéu va
song & phia bién.

Luwoi tinh todan

M6 hinh FVCOM dugc thiét ké va tinh toan
dang khong ciu trac, hinh tam gidc. Ciu tric
luéi hinh tam gidc ¢6 uu diém 1a c6 thé mo ta
dugc ddy du dic diém dudng b dic biét 13 tai
cac khu vuc cua song noi thuong c6 dia hinh
phuc tap cung cdc cong trinh chinh tri. Ludi
tinh toan ctra song Nhat L¢ duoc xay dung

(8)

)
phuong ngang A, dugc tinh toan qua phuong
trinh tinh todn 1di cua Smagorinsky

(Smagorinsky, 1963) nhu sau:

(11)

bing phin mém SMS (www.aquaveo.com).
Ludi tinh toan ctra song Nhat LE bao gém
9840 phan tir tam gidc va 5124 nat voi pham
vi tor cua song Nhat L¢ ra dén Bién bong
khoang 28km (Hinh 1). H¢ toa d¢ la kinh do
va vi 40 WGS-84. Luéi tinh toan duoc thiét ké
voi kich thudce cach canh ciia phan tir ting dan
tur ctra song Nhat L¢ ra dén bién phia bién véi
kich thudc 16n nhat 1a 3.7km tai bién phia bién
va kich thudc ludi nhé nhét 1a 20m & khu vue
ctra song (hinh 2b). Kich thudc trung binh
chidu dai canh ctia cac phan tir trén toan mién
1a 340m. Su phan bd vé kich thudc duge thé
hién & hinh v& 3. Hinh v& 3 cho thiy su phan
b6 vé kich thude canh cac phan tir kha tron tru,
didu d6 cho phép tang do chinh xac va 6n dinh
ctia mo hinh s6 FVCOM.
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Hinh 1. Vi tri va ludi tinh toan cua song Nhat Lé - Quang Binh
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Hinh 2. (a) Vi tri tram do ADCP (do song va dong chay);
(b) Puong dong mike @6 sdu khu viee civa séng Nhdt Lé - Tinh Qudng Binh

Cac ngoai lyc tic dung

M0 hinh ctra song Nhat Lé chay dudi tac dong
cua cac ngoai luc sau: khi tugng, muc nudc
tricu va song phia bién va luu lugng song. Do
trong khu vuc nghién ctru khong c6 tram do
khi tugng nén cac yéu to khi tugng s€ duoc
tinh todn thong qua chi tiét héa dong luc bang
mo hinh WRF.

M6 hinh khi tuong WRF
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Hinh 3. Phén bé chiéu dai canh phan tir luéi
tinh todn trén toan mién tinh

M6 hinh khi tugng WRF ((WRF3.9.1, http:
/Iwww.wrf-model.org, Skamarock et al
(2008)) dugc sir dung dé chi tiét hoa yéu td
dong luc cho khu vyc nghién ctru. Ludi tinh
toan cho moé hinh WRF dugc thé hién & hinh 4

trong d6 ky thuat ludi 1ong dugc ap dung
nhim ting d6 phan giai va ting d6 chinh xéac
ctia viéc chi tiét hoa. PO phan giai cua ludi tho
phia ngoai va Iudi phia trong lan luot 1a 32km
va 8.0km tuong tng véi ty 1¢ do phan giai gitra
hai ludi 14 1:4. C6 nhiéu ngudn sd liéu da duoc
danh gia lai c6 thé ding lam s6 liéu dau vao
cho m6 hinh WREF.

Trong nghién ctu nay ngudn sb liu
NCEP/GFS/FNL Reanalysis Reanalysis vdi do
phan giai 0.25° voi budc tinh 4 lan/ngay duoc
su dung dé 1am s liéu dau vao cho mé hinh
WREF. Céc thong sb sau khi dugc chi tiét hoa
dong lyc dugc luu dudi dang file netedf va
dugc ndi suy vao ludi tinh toan cua mo hinh
FVCOM bing ham ndi suy trong chuong trinh
phan mém Matlab. Hinh 5 thé hién van toc gi6
trung binh trén toan mién tinh theo thodi gian
nam 2018. Van tdc gid trung binh 1a 4.3 mys.
Trong khi d6 van tdc gié 1on nhat va nho nhat
lan luot 1a 14.0 m/s va 0.06my/s. Tudng Gng,
cac gia tri ndy d6i voi nam 2009 lan luot 1a
4.0m/s, 20.3m/s va 0.04m/s. Toc dd gi6 ¢ cach
bé mat 10m.

Nhiét d6 khong khi duoc tinh toan va chuyén
doi gia tri voi khoang cach 2m so voi bé mit.
Nhi¢t do khong khi trung binh ctia ndm 2018
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trén toan mién tinh toan nam 2018 1a 23.1°C.
Nhiét do cao nhit va thap nhit trong nim 2018

1An luot 1a 32.7°C va

Ludi ngoai

15.6°C. Tuong g cla

nam 2009 1an luot 13 24.5°C, 31.7°C va 15.5°C.
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Hinh 4. Ludi tinh toan mé hinh khi twong WRF
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Hinh 5. Vin téc gié trung binh trén toan mién tinh toén tir mé hinh khi twong WRF (2018)

Diéu kién bién

Luu lwong dong chay tai bién hd sir dung sb
liéu quan tric tai song Nhat Lé trong 15 ngdy
voi tan suét 1 gio. Puong qua trinh luvu luong
(hinh 6,7) cho thdy ctra song Nhat Lé qué trinh
nude ra va vao kha déu véi luu lugng 16n nhat
chay vao va ra lan luot 1a -947 m%/s va 753

m’/s (nim 2018) va -758m’/s va 935m’/s
(2009). Véi dic diém thuy van tir thang 9 dén
thang 11 1a mua I8, Iru lwong song chiém wu
thé, mua kiét tir thang 1 dén thang 8 va dong
tridu chiém wu thé, gia tri luu lwong trung binh
lan luot 14 86.1 m®/s va -49.3 m*/s cho nim
2009 va 2018 (thoi gian quan tric 1a mua kiét).
Thoi doan tinh toan nam trong thoi gian kiét,
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do d6 sy anh hudng cua dong tridu tai cira
song Nhat Lé qua viéc trao ddi nudc giira
song va bién nhu hinh 5. Bién triéu & bién ho
dugc tinh toan tir phan mém tinh toan tridu
TPXO7.1 v&i d6 phan giai 0.25 d6 bao gdm
8 thanh phan tridu (M2, S2, N2, Ko, Ky, Oy,
P1, Q1).

1500 T T T T

— () - = Omax === Qtrung binh - Qmin
1000
L0500 —
:&j' 0= = - = 2 a
5‘ '
g -s00
000 === =B = FTmmdom s s s s s s i
1500 | | | |
16/04/2018  1R04 20004 22104 2404 26/04

Thini gian (2018)

Hinh 6. Puong qua trinh luu lwong song
Nhdt Lé (2018)

Bién song duogc trich xuat tir két qua tinh toan
song toan cdu WAVEWATCH III va duge nodi
suy vao cac nut tai bién hé cho cac thong sb
song bao gém chiéu cao song, chu ky song va
hudng song véi bude tinh toan 1 gio (hinh 8).

Lru lurgmg (m'/s)
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15001

O8/06 10/06 12706 14/06 16/06 18/06 20006 2206
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Thiri gian (2004)

Hinh 7. Puong qua trinh luu lvong song
Nhdt Lé (2009)
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Hinh 8. Puong qud trinh chiéu cao song,
huong song va chu ky song tai bién dwoc trich
xudt tir WaveWatch III (2009)

5. KET QUA

Ché do dong lyc ctra song Nhat L¢ dugc mo
phong vai cac thoi doan khac nhau trong ndm
2009 va 2018 tuong ung véi thoi gian quan
trac luu luong song duoc liét ké trong bang 2.
Két qua mdé phong ctia md hinh dugc kiém
dinh vé6i s6 lidu quan tric dé danh gid mirc do
chinh xac cia mo hinh.

Bang 2. Céc thoi doan mo phéng

Nam Thoi gian mo phdng

2009 08/06/2009 — 23/06/2009
2009 17/11/2009 — 01/12/2009
2018 17/04/2018 — 25/04/2018

Sir dung chi s6 danh gia RMSE (Root mean square
error) dé danh gi4 sai s6 theo cong thirc sau:

I=N(g.—M;)2
21:1(?\; Ml) (13)

Trong do: O; va M; 1an luot 13 s6 lidu quan tric thir
i va két qua tinh toan thr i. N 1a tong s6 so liéu.

RMSE =

Két qua so sanh giita két qua tinh toan song va
quan tric duoc thé hién & hinh 9b voi gia tri
RMSE cho chiéu cao song, chu ky song va
hudng song chi dao 1an lwot 13 0.18m, 2.5s va
41 d6. Tl d thi c6 thé thiy rd mo hinh cho két
qua khong dugc t6t trong ngay dau tién mod
phong. Ly do cua viéc nay 13 do md hinh bit
dau chay voi didu kién ban dau 1a nude tinh
trén toan mién tinh. Pay 1a dic diém & bét cir
mb hinh sé ndo do can 1 thoi gian du dai dé
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giam bét anh hudng cua diéu kién ban dau.
Két qua mo hinh tir ngay 19/4/2018 cho két
quéa kha tét. Didu nay ciing twong tu nhu két
qua tinh toan van tdc dong chay (hinh 9a), so
sanh giita van toc quan tric va mo phong tot
hon nhiéu sau ngay 19/4/2018. Mot diém quan
trong can chi y rang, mé hinh FVCOM tinh
toan 3 thanh phan van tdc theo phuong x,y va
z. S6 liéu quan tric tir ADCP 1a van tdc tong

I'ram NI-ADCP

0.8

. ] T T
oo — Quan iric ADCP RMSE =027 |

2 — Tinh todn
0.5
0.4
0.3
0.2
0.1

0
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0.2 B
| | |

17/04 18/04 19/04 20/04 21/04 22/04 23/04 24/04 25/04 26/04
Thivi gian (2018)

(a)

0
2
5

z:'-ﬂ, peve VAT N [

trén phuong ngang, do d6 van tdc tong tir md
hinh dugc tinh theo cong thirc:

v= [(Uz+U2) (14)

Trong d6: V 1a van téc tong theo phuong
ngang; Ux va Uy lan luot 13 van toc thanh phan
theo phuong x va y.

: —— Tinh todn
5 Chicu cao somg Hs (m)  —— Do dac
" I
E 1 RMSE = (.18
a2 f}.f‘;} A " £ = i ’ E
)]
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Chu kv song (s)
20 [l =
RMSE=25
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(b)

Hinh 9. (a) So sanh vin toc do dac va két qua tinh todn dong chdy tai tram NL-ADCP.
(b) So sdanh sé liéu quan trdc va tinh todn song tai tram NLW (2018)

Céc chi sb danh gia mirc do chinh xac ctia md
hinh trong viéc m6 phong séng va dong chay
cho thdy mé hinh FVCOM cho két qua kha tdt
va du do tin cdy dé 1am co s¢ danh gia ché do
thuy dong luc tai ctra song va trén toan mién
tinh toan.

Mic du khong co sb liéu quan tric nhiét do
nude tai khu vuc nghién ctru dé ¢o thé kiém
dinh két qua tinh toan nhiét cia mé hinh
FVCOM, tuy nhién nghién ctu nay s€ trinh
bay mot sb két qua tinh toan nhiét dé co thé
cung cdp thém mot sb kién thirc va thong tin
vé cdu trac nhiét tai khu vuc nghién ciru. M6
hinh FVCOM di cho két qua tinh toan nhiét
rat tot tai cac nghién ciu trude day (Nguyén
T.D va nnk, 2014; Safaie va nnk, 2017). Hinh
10 biéu thi nhiét do mat nudc theo thdi gian
trong d6 duong xanh 1a nhiét do tai ctra song
Nhat L¢ va duong do 1a nhiét do mat nude

trung binh trén toan mién tinh toan.

1 — — - —— - . e e e

e Nhigt d nudc trung binh ving tinh todan

e NhiGH A nurdie tgi cira sing

20
1704

1804 1904 20004 2104 22704 2304 24/04 25004 204

I'hin gian (2018)

Hinh 10. Nhiét do mat nuoc khu vuce
cira song - ven bién Nhdt Lé (2018)

6. THAO LUAN

Viung ctra song ven bién Nhat Lé c6 ché do
ban nhat tridu khong déu . N.T. Hing va nnk
(2018) da phan tich s6 liéu muc nudc tai tram
thiy van Dong Héi thoi ky mua kiét (2007-
2012) va két luan rang cac hang sd diéu hoa
thity triéu tai khu virc kha 6n dinh, dan t&i anh

8 TAP CHi KHOA HOC VA CONG NGHE THUY LO!I SO 53 - 2019



hudéng manh cia dong triéu trong mua kiét tai
ctra song Nhat Lé. Diéu nay thiy rd tir sb liéu
quan tric Iuu lrong ndm 2009 va 2018 (hinh
6,7) dong tridu chiém wu thé rd rét trong mua
ki€t nhu da phan tich ¢ trén.

Két qua md phong trudng nhiét do cho thay su
phan b nhiét theo khong gian tai ctra song kha
o rét. Su khac nhau vé nhiét do gitra khu vuc
clra s6ng (nudc ndng) va phia bién (nudc sau)
khoang tir 1.0 dén 2.5 d6 C. Sy khac nhau nay
rd rét hon trong thoi gian mua he, sy chénh
nhiét do gilra cac vung gidm di vao mua dong
khi nhiét d6 khong khi giam (hinh 11). So sanh
nhiét d6 tai khu vuc ctra song va nhiét do trung
binh toan mién tinh toan cho théy nhiét do tai
ctra song thuong cao hon nhi€t do ¢ cac khu
vue khac tir 1.0-1.5 6 C (hinh 10). Diéu nay
c6 thé giai thich do & ving nudc ndéng qua
trinh khuéch tan nhiét yéu hon viing nudce sau.

11/06/2009
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B sk 3 B 269
5 ¢ ‘ 266
17.45 : . 263
- / 26
174 =
1735
173F
| 1 1 1 1 1
1065 1066 1067 1068 1069 107
Kinh d6 Bong
18/11/2009
1775 -
Nhiét 48
17.7 o
|
17.65 . = 277
27.4
17.6 \'--\ 27.1
(%] '\
3 _ 26.8
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© | | 282
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Kinh d6 Bong

106.9 107
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Truong dong chdy

Van toc trung binh ngdy va trung thily truc
trén toan mién tinh duogc tinh toan dugc thé
hién ¢ hinh 12. Két qua cho thay truong dong
chay tai ctra song Nhat L€ c6 hai huéng chinh
1a Tay Béc va Pong Nam. Do anh hudng cia
su tuong tac gitta song va bién va anh hudng
ctia gid, hudng dong chay khong on dinh. Piéu
nay cling phu hop véi nghién cliru cua
N.T.Hiing va nnk, 2018. Toc d6 dong ven bién
dat 16n nhit va trung binh 1an luot 13 0.54m/s
va 0.2m/s. Trong ngay 15/06/2009 c6 2 xoady
dong chay hinh thanh khu vuc cua Nhat Lg,
modt xody 16n & phia ngoai theo chiéu nguoc
chiéu kim dong hd va 1 xoay nho hon ¢ phia
ha luu cira séng va c6 chiéu kim dong hd. Hai
xody thuin nghich nay 13 mot dic diém rat
quan trong c6 anh huéng dén viéc lan truyén
chit can dugc nghién ciru sau hon.
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7. KET LUAN

Nghién ctiu nay da Ung dung md hinh thay
dong Iuc ba chidu FVCOM véi s6 lidu dau vao
tr mo hinh khi twuong WRF dé mo phong ché
d6 thuy dong luc tai cura song Nhat L¢ - Quang
Binh. Két qua tinh toan cho thiy mé hinh
FVCOM da khéi phuc dong chay khu vuc cura
song Nhat L€ va cho Kkét qua kha tét. Khu vuc
ctra song trong thoi gian tinh todn chiu anh
hudng cia dong tridu. Van téc 16n nhat khu
vuc ven bién dat tGi 0.5m/s. Phan tich trudng
dong chay cho thdy c6 hai hudng dong chay
chu dao 1a Tay bac va bong nam. Co sy tao
thanh xody khu vuc cira song. Sy phin bd
nhié¢t do nudc theo khong gian khé ro rét voi
nhiét do cao & khu vuc gﬁn cua va nhiét do

TAI LIEU THAM KHAO

[ KHOAHGC
thap hon & khu virc xa b v6i dd chénh nhiét
d6 tir 1.0 dén 2.5 d6 C. Trong cac nghién ciru
tiép theo can c6 danh gia d chinh xac cua yéu
t6 gi6 duge chi tiét hoa tir moé hinh WRF nham
tang d6 chinh xac ciia két qua tinh toan tir mo
hinh FVCOM.

Loi cam on

Nghién ctru nay dugc thuc hién dya trén kinh
phi tir dé tai cap Bo Nong nghiép va Phat trién
Noéng thon thong qua kénh hd trg Phong Thi
nghiém trong diém Quéc gia vé dong luc hoc
song bién. Cac tac gia xin chan thanh cam on
dit liéu tir chuong trinh 47 vé diéu tra co ban
céc clra song va dé tai khoa hoc cép nha nuéc
KC08.16/16-20.
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