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Nguyén Quang Minh

Vien dia ly

Tém tat: Cira séng Nhdt Lé nam & phia Déng Nam thanh phé Pong Héi tinh Quang Binh, trong
nhitng nam gan ddy dang c6 nhitng bién dong lom: boi lap, bién doi luong lach vdo cira séng, x6i
I bo bién phia Bdc va Nam cira. Bdi bdo trinh bay mét s6 két qua nghién ciru vé ddc diém thiy
hai van va ché dé thuy dong lyc khu vue ven bo cira song Nhat Lé trén co so phan tich 6 liéu thuc
do va tinh todn mé phong bang mé hinh thiyy déng luc hai chiéu. Két qua cho thdy ché dé thity
dong luc khu viee ven bo cira song Nhat Lé co su bién dong theo mua rat ré rét voi gio mua Pong
Bdc va gié mia Tay Nam. Hai yéu té séng, thuy triéu gdy ra dong chay ven bo va bién doi hinh
thai viing cira séng Nhdt Lé, trong dé song cé vai tré chi phéi [6n nhat. Yéu t6 dong chay séng chi
chi phéi trong nhitg thoi diém khi cé luu lwong dong chay 1 lom.

Tir khéa: M6 hinh thuy dong luc, cira song Nhat Lé, bo bién Quang Binh

Summary: Nhat Le estuary is located in the Southeast of Dong Hoi city, Quang Binh province. In
recent years, there are big changes in this estuary: deposition in river channel, erosion in the
North and South coastline. This paper presents some research results on hydrodynamic
characteristics of Nhat Le estuaries based on data analysis and simulation results of 2D
hydrodynamic model. The results show that the hydrodynamic regime of the Nhat Le estuary
varied seasonally by Northeast monsoon and Southwest monsoon. Two factors, including wave
and tide cause littoral currents and morphological change in the Nhat Le estuary in which wave
are the main factor. River flow factor only dominate during times when discharge of floods are
significant.

Key words: Hydrodynamics model, Nhat Le estuary, Quang Binh coastline.

lap do doi cat phia Nam ctra song phat trién gay
can trd giao thong thay, thoat 10 va gy xo6i 1o
phia bo trai, uy hiép cic cong trinh dan sinh
kinh té caa thanh phd Pong Héi [5].

1. PAT VAN DPE

Su twong tac gitra song va bién da tao ra h¢ can
bang dong ty nhién ¢ viung ctra song ven bien,
ma sy ton tai cua cac dong bang, bai tricu, cac

cdn cat, bar, go ndi cao va cac qua trinh boi lap,
x061 16 1a buc tranh chung phan dnh qué trinh can
bang dong noéi trén. Nhimng tac nhan chinh giy
dién bién x6i 16, bdi tu ving cira song bd bién
1a do tac dong cua cac yéu td ngoai sinh nhu
song, dong chay, thuy tridu... [3,5]. Trong
nhitng nim gan day, cira song Nhat Lé bi boi
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Muyc tiéu cua nghién cuu la xac dinh cac dac
trung vé thuy dong luc ving cira song bao gdm
dac trung cua song, dong chay theo mua va quy
luat bién ddi cua cac yéu t6 nay cho vung cira
song Nhat L¢ tir khu vuc nudc sdu dén khu vuc
clra sOng va ven bd 1am co so dé dua ra cac giai
phap bao vé bo, phong chdng sat 1&, bdi tu phuc
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vu phat trién bén viing kinh t€ xa hoi vung ctra
song nghién cuu.

Hinh 1.Vi tri khu viee cira Nhat Lé
tinh Quang Binh

2. TAI LIEU VA CONG CU TiNH TOAN
2.1. Giéi thi¢u ving nghién ciru

Luu vuc song Nhat Lé c6 dang hinh tron, gém
2 nhanh song Kién Giang va Long Dai roi d6 ra
Bién bong qua cua Nhat L¢, dién tich luu vuc
2.650 kmZ, nam trong ving triing ciia duyén hai
Trung BO. Bé& mit luu vuc bi chia cit manh,
phﬁn ha luu song thuan lgi cho viéc tap trung
nudc nén dé bi ting ngdp trong mua mua. Cira
Nhat Lé thudc dia phan thanh phd Dong Héi,
tinh Quéang Binh, c6 toa do dia 1y 17°29' vi d6
Bic va 106°38' kinh d6 Poéng. Trudc khi db ra
Bién bong, doan ctra song Nhat L¢ tor Quan
Hau cho t6i thanh phd Pong H6i ¢6 huéng gan
nhu A kinh tuyén va khi d6 ra bién, cira séng ¢
huéng Dong Bac, con duong bo bién khu vic
clra song c6 huéng Tay Bic - Pong Nam (Hinh
1).

2.2. Cong cu tinh toan

Nghién ctru st dung mé hinh thuy luc 1 chiéu
MIKE11 dé mo phong dong chay tir thuong
ngudn lwu viye ra cira soéng Nhat 18. M6 hinh 1
chiéu s& cung cdp dir lidu bién cho mé hinh 2
chiéu mé phéng ving cira song. M6 phong

vung ctra song Nhat 1€, nghién clru str dung mo
hinh sé6 MIKE21/3 Coupled Model FM cua
DHI dé m6 phong thay dong lyc ving ctra song
ven bién Nhat Lé. Module lién hop MIKE 21/3
Coupled 13 hé théng lién két dong c6 thé két ndi
cac module tinh toan dong chay (MIKE 21FM)
va séng (MIKE 21SW). Viéc lién két dong cac
module cho phép tinh toan su tdc dong qua lai
1an nhau gifta cdc qué trinh nhu twong tic song
va dong chay (hinh 2).

Mo linhsong  —————— Mo hinh dong chiy
(MIKE 21SW) ‘ : (MIKE 21FM)
b : r {
Diic trumg song: S Turong tac
Hs.Ts,Ds Ung suat song

song - dong chiy

Hinh 2. So do két néi module séng va dong
chay trong mo hinh MIKE 21/3 Coupled

Tai liéu str dung
Xay dung mé hinh 1 chiéu mang song

Bai béo tap trung trinh bay vé két qua nghién
ctru mo hinh ving cira séng nén chi tom tat
nhitng nét chinh vé mé hinh 1 chiéu mé phong
dong chay trén luu vuc song ra cua Nhat Lé.
Mang soéng dua vao tinh toan thuy lyc bao gdm
toan bd dong chinh va cac phu luu chinh cua
vung trung, ha du trong luu vuc song Nhat L¢.
Trén hé théng song Nhat L& c6 hai tram thuy
van do muc nudc, luu lugng 1a tram Tam Lu
trén song Pai Giang tram Kién Giang trén song
Kién Giang. Hai tram nay déu bat dau hoat dong
tir nam 1960, 1961 va dén nam 1976 = 1977 thi
ha cép va chi con do muc nudc. Do vay, nhirng
s6 lidu luu luong phuc vu cho vi¢c xay dung mo
hinh thuy luc 1 chiéu trén luu vuc song Nhat L¢
bi han ché. Nghién ciru ndy st dung mo hinh
MIKE NAM dé tinh toan mo phong dong chay
It tr mua cho luu vyc song Nhat L¢. Phia ha
lru tram thay van Kién Giang trén séng Kién
Giang con c6 tram thuy van L& Thuy do muc
nude co thé su dung dé hiéu chinh kiém dinh
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mo hinh. Bién phia ctra song trong mo hinh thuy
luc dugc dung l1a qua trinh myc nudc triéu tai
tram khéng ché & ha luu (ctra Nhat L¢) theo thoi
gian. Bién doc song l1a qua trinh Iuu lugng theo
thoi gian ctia cac nhanh sudi gia nhap vao hé
thdng, bao gém 07 luu vic nhap luu.

» Bién luu lwong tai thwong luu: tai 2 tram
thuy vin Kién Giang va Tam Lu;

= Cdc bién nhap luu khu gitka: 3 bién nhap luu
doc song Long Dai va 4 bién nhap luu doc song
Kién Giang;

= Cdc céng trinh cong ldy nude, cong ngan
song (ddp My Trung) trén hé thong song,

= Bién duoi - Bién myc nuwéc: Tram do muc
nudc ¢ cua song Nhat L¢.

Mo hinh MIKE11 hé théng song Nhat Lé dugc
hiéu chinh véi tran 1 tr 10/10/2000 dén
16/10/2000. Chi tiéu danh gia sai s6 tai tram Lé
Thuy NASH = 0.87; Kiém dinh v&i tran 1 tir
1/11/1999 d&én 11/11/1999; Chi tiéu danh gié sai
s6 NASH = 0.85. Nhu vay, mo hinh c¢6 do chinh
xéac chap nhan dugc dé tinh toan dong chay trén
luu vuc ra ctra song Nhat Lé.
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Hinh 3. So d6 mé hinh thity liwc Mikel ]
hé théng séng Nhdt Lé

PiEd

§
g

Tai liégu phuc vu xdy dung mé hinh 2 chiéu
vung cia song
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Tai liéu phuc vu qué trinh nghién ctru gém dija
hinh, thuy hai van va bun cat tai khu vuc:

- Pia hinh khu vuc tinh toan dugc xay dung dua
trén cac hai d6 ty 1& 1/50.000, cac sd liéu ven bo
dugc thu thap tir cac binh do do dac ty 1€ 1/5000
cac nam 2009 va 2011, 2018 do Vién Khoa hoc
Thuy lgi Viét Nam thyuc hién (Vién KHTLVN,
2009; Vii Binh Cuong, 2018). Cac s liéu dia
hinh nay duoc dua vé cing hé toa do VN 2000
va cao d6 chuan Qudc gia;

- Str dung s6 liéu KTTV cta mét sd tram quan
tric khu vuc cira song Nhat Lé: phia cira song
Nhat L¢ c6 tram Nhat L¢ quan tric muc nudc,
thuong nguén tram Nhat L¢ c6 tram Long Dai
(trén nhanh séng Long Pai) va tram Kién
Giang, Tam Lu (nhanh séng Kién Giang) quan
tric myc nudc. Hai tram thuong ngudn nay
trong qua khir c6 quan trac luu lugng nhung da
ngung do tr ndm 1981. Do vung cira song
khéng c6 cic tram quan tric hai van nén cac
dic trung thay dong luc ving cira song bo bién
dugc tinh toan thong qua s litu muc nude
tram Nhat L¢, nhiing dic trung con lai duoc
tinh thong qua mé phong mo hinh toan.

Thiét Igp mé hinh 2 chiéu viing civa song

Trong nghién ctru d3 sir dung 2 ludi dé tinh toan
thuy dong lyc va song truyén tir ngoai khoi vao
bo. Ludi thua (ludi I1 trén hinh 4) bao phu mién
16n dung dé tinh toan bién cho ludi min (ludi I
trén hinh 4). Pham vi khong gian mé hinh luoi
I (luw6i min) dugc gidi han tir bo ra ngoai vung
nude sdu cach bd khoang 30km, chiéu dai theo
doc bd bién khoang 110km tir vi tri dao Hon La
ctia Quang Binh xudng phia Nam dén mii Lay
cua tinh Quang Tri. Ludi II m6 hinh dugc chon
bao phu toan viing bd bién khu vye 3 tinh mién
Trung Viét Nam, trong d6 c6 bd bién tinh
Quang Binh va mo¢ rong ra phia ngoai khoi
khoang 70 km. Bién phia ngoai bién ctia md
hinh dugc chon trung voi cac diém co dir liéu
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tinh toan séng ctia mo hinh séng toan cau
WAVEWATCH III cia NOAA (My). Mat
khac, ra phia ngoai khoi bién Quang Binh 30
km, do sau vung bién nay dat khoang 45 m, do
sau nay hoan toan thoa man diéu kién vé do sau

trong 1y thuyét mé hinh tinh soéng. M6 hinh str
dung ludi tam gidc linh hoat (ludi phi cau tric)
c6 d6 phan giai thay d6i ting dan tir ngoai bién
sau vao sat bo va cac ctra song. Luoi Il cua mo
hinh t6ng thé c6 28 nghin phan tir va ludi I cia
mo hinh chi tiét c6 12 nghin phan tir, ludi tinh
duoc chia nho tai khu vuc cac ctra song va ven
bd véi chibu dai canh 6 lué6i trung binh khoang
50 m, nhé nhat 1a 20 m.

» Diéu kién bién mé hinh:

- Cac bién phia ctra song cua mo hinh ludi 11
duoc Iy tir tram thuy vén ctra song trén cac hé
théng song khu vuc nghién ciru. Bién cira song
cia mo hinh ludi I da sir dung s liéu Iuu luong
tinh toan duoc trich xuat tir két qua cia mé hinh
MIKEI11 tinh thiy lyc mot chiéu cho hé thong
song Nhat Lé da duoc hiéu chinh va kiém dinh
& phan trén;

- Bién muc nudce: MO hinh tinh toan cac dac
trung hai van lu6i IT 1 s6 liéu muc nude gio
tinh toan tir mé hinh triéu toan cAu TOPEX d¢
phan giai 0.125 do x 0.125 d6 tuong tng véi
cac khoang thoi gian mo phong;

- Bién tinh toan song: Str dung két qua tinh toan
song cua ludi IT 1am dau vao cho ludi I, do d6 &
day xac dinh bién ciia ludi II gdm cac diém T1,
T2, T3 va T4 trén hinh 2 dugc chon trung voi
cac diém trong mién tinh ciia md hinh séng toan
cau Wave Watch III (NOAA).

+ Chon diém T5, T6, T7 trén hinh 4 lam diém

kiém tra két qua tinh song. Vi tri diém nay tring
v6i nhitng diém ludi cia mo hinh tinh séng
Wave Watch III. L4y két qua tinh séng ciia mo
hinh Wave Watch I11 tai vi tri T5 d€ so sanh véi
két qua tinh song tir mo hinh duoc xay dung
MIKE 21- SW;

Hinh 4. Pham vi, dia hinh lwoi tinh mo hinh
khu vuc nghién ciru

+ Sau khi hi¢u chinh dugc mé hinh tinh song
MIKE 21-SW thi trich két qua tai cac diém
trong mién tinh dé lam bién dau vao tinh song
cho mo hinh luéi I (Hinh 4).

Hiéu chinh va kiém dinh mé hinh 2 chiéu
MO hinh luéi tho (ludi II):

Str dung sd liéu song NOAA nam 2009 cho céc
diém T1, T2, T3, T4 bién mé hinh va s lidu
song tai cac diém T5, T6, T7 nam phia trong mo6
hinh d¢ kiém tra hi¢u chinh mé hinh.

Két qua hiéu chinh mé hinh séng ven b khu
vuc tir Quang Binh dén Thira Thién Hué véi
s6 liéu song NOAA thé hién nhu cac hinh
dudi day.
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Hig_cal  [m]
Hsig_NOAAS [m]

Tp_cal [sed)
Tp_NOAAS [sec]

2009

June
2009

Hinh 5. Két qua hiéu chinh song tai tram TS5 vé do cao va chu ky song

Két qua mo hinh tinh toan séng cho két qua kha
pht hop vé chiéu cao song tai diém kiém tra
song NOAA T5 ndm trong mién tinh cia mé
hinh MIKE21SW.

Két qua mo phong cho thay: Nhin chung sai
sO cia md hinh vé& myc nudc, sdng nam trong
pham vi cho phép. M6 hinh da dugc hi¢u
chinh dam bao d¢ tin cay, co thé st dung dé
tinh todn mo6 phdng theo cac kich ban nghién
ctru.

3. KET QUA NGHIEN CUU VA THAO
LUAN

3.1. Mt s6 diic trung thiiy hai vin khu vue
nghién ciru qua tai li¢u do dac

Dic diém dong chay cira song: Dong chay cira

Nhat Lé bién doi theo quy luat caa dong chay
song tir luu vure va dong triéu. Tir thang 1 dén
thang 8 dong chay song nhé nén ctra song Nhat
Lé chi yéu 1a dong triéu; tir thang 9 dén thang
11 1a mua I, trén Iuu vye thuong xay ra mot sd
tran 1 16n nén dong chay ra ctra song Nhat L¢
tang 16n, lugng nudc mua i chiém 60 - 75%
lugng dong chay nam [4].

Dic diém thuy triéu: Ving cira sdng ven bién
Nhat Lé ¢6 ché do ban nhat tridu khong déu.
Phan tich s6 liéu muc nuée tai tram Déng Hoi
thot ky mua kiét trong 5 ndm (2007 - 2012) cho
thiy tri s6 ciia cic hang sd diéu hoa thily triéu
tai tram kha 6n dinh, diéu nay ching té anh
hudng 16 rét cua thiy tridu trong mua kiét d6i
véi khu vuce cura song.

Duong qua trinh myc nudc ddac trung
tram Nhdt Lé

G s ot s e e i e g e Doms 161 - Somg Nt L0 Thing [ | 00| W[V Vv [VI|vI VII| X| X |X|XI|Nm

200 ] S Diic trung

0 S ] = Ho 2| 8 [-B[-16 -17[-9[20 -13] 6 294|123

“T 1T T Hbmax) 59 [ 49 [ S0 [ 49 48[ 4239 55|96 |[126]105] 8 | &7

o0 e e Hib(min) -7 | 79 | -9 [ 79 82 -89 | -82 85| .70 [ 49|54 [ 68|75

o N i o Hmax 86 [ 76 | 80 | 80 173|166 | 92 173|185 | 205 | 15 | 122 205
R Hmin — -126 | -141|-137[-107 -100]-111[-110 -102| 92 | -77 | 80 | -86 |-141

Ddc trung myc nudc nhiéu nam tai tram
thuy van Nhdt Lé

Hinh 6. Dac trung myc nwoc tai khu vuc ciea song Nhdt Lé

Dic diém gi6: Phan tich s6 liéu gi6 tai tram do
Con Co véi chudi dir lidu tir nam 1975 - 2008 cho
thdy hudng gio thinh hanh phan hoé theo mua:
Gi6 Pong Bic tir thang 10 dén thang 3 nim sau
va gi6 mua Tay Nam tir thang 5 dén thang 8. Hai
thang c6 ché d6 gié chuyén tiép 1a thang 4 va

thang 9. Mua Dong gi6 thinh hanh la huéng Tay
Béc dén hudng Bic, mua hé 1a TAy Nam. Van toc
gi6 trung binh tir 2,2m/s - 7.5m/s, 16n nhét xuat
hién khi c6 bao khoang 40m/s (bao Darmey ngay
27/9/2005 c6 tbe do 50 m/s), cac dot gi6 mua
manh c6 thé dat 15m/s - 20 m/s.
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Biang 1. Cac hing so diéu hoa thiiy triéu tai tram Pong Héi cira song Nhat Lé

Tén hang | D6 18n clia hang s& diéu hoa (cm) Pha clla hang s6 diéu hoa (d0)
s0 diéu
hoa 2013 | 2014 | 2015 | 2016 | 2017 | 2013 2014 2015 2016 2017
Z0 1,33 016 | 3,46 | 726 | 1114
. O1 128,30 (29,33 |25,31]2792| 30,07 | 40,45 | 39,52 | 53,01 | 4880 | 37,42
::]2: K1 16,73 | 17,48 | 14,48 | 16,52 | 18,35 | 116,58 | 113,47 | 125,23 | 125,08 | 114,65
Q1| 612 71 | 604 | 616 | 6,29 8,01 3,1 25,23 | 21,38 | 356,50
) M2 | 20,61 | 22,13 | 16,177 | 18,59 | 23,66 | 2,36 | 356,87 | 17,28 | 15,33 | 354,31
:}‘]aént S2 | 668 | 661 | 469 | 477 | 705 | 74,73 | 69,08 | 97,61 | 94,31 | 68,41
N2 | 392 | 474 | 3,58 | 299 | 4,22 |325,57|322,47 | 352,96 | 341,06 | 309,76

Dic diém séng: Khu vyuc ven bién Quang Binh
khéng c6 tram quan tric song nhidu nim, tram
do song gan nhit 1a tram Con Co cach ctra song
khoang 80km vé phia Nam c6 s liéu do lién tuc
dén nay. Ngoai ra con c6 cac sd liéu do song
trong cac dot khao sat ngan ngay cia cac dé tai
du an da thuc hién gﬁn day, nhu: s6 lidu do song
tor nam 2012 hodc tir 16 - 26/4/2018. Hoa song
tai tram Con Co (hinh 7) véi chudi s6 liéu cho
33 nam tir nam 1975 - 2008 cho thiy song c6
huéng thinh hanh 13 Dong Béc voi d6 cao song
trung binh 0,7 - 0,8m, 16n nhét 3 - 4 m. Trong

gi6 mua Tay Nam, d0 cao song trung binh 0.55
- 0.75m, 16n nhit 2.5 - 3.5m. Khi ¢6 bio, song
cao nhét co thé dat 6 - 7 m. Khu vuc cira song
Nhat 1€ c6 hudng duong bo NDN - BTB nén
song DB tac dong truc tiép va c6 hudng gin
vudng goc voi duong bd nén co tac dong rat 16n
ddi véi bo bién, cua song Nhat L¢. Mua he
hudng song thinh hanh 1a Tay Nam (TN), Pong
Nam (DN). S4 liéu khao sat tai khu vuc cta
Nhat Lé vao thang 4/2018 cho thiy song co
chiéu cao trung binh khoang 0.5m.

N

Hsig_tram Con Co
[ ] Above 5.00
[ ]400-5.00

] Below 0.25

10%
P

N

Hsig_cua Nhat Le

0.1-02
Below 0.1

Hinh 7. Hoa séng tram Con Co (a); cira Nhdt Lé (b) thang 4/2018

Nguon sé liéu tham khao dang tin ciy khac 1a
s6 liéu song NOAA. Bang 2 duéi déy trinh bay

s6 liéu thong ké dic trung chiéu cao song theo
cac hudng chinh tir két qua phan tich thong ké
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s6 liéu tai diém song NOAA (diém T5) ving
bién Nhat L&, voi chudi thong ké gdm 26305 sd
lidu song tir nam 2008-2016. Két qua thong ké
cho thdy: Song khu vuc bién Nhat Lé cé chiéu
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cao khong 16n, phd bién duéi 2 m (chiém
85,46%), 1on nhit trong bao co thé dat 7 m;

Bing 2. Bing thong ké séng theo cac hréng tai diém song NOAA bién Nhat Lé

Hs/ 0-0.2 | 0.2-0.6 | 0.6-1 | 1-2 2-3 | 3-4 | 455 | 5.5-7 Téng (%)
Huéng (m) (m) (m) | (m) | (m) | (m) | (m) | (m)

B 0,09 0,57 0,28 | 0,21 | 0,03 | 0,00 | 0,00 0,00 1,18
BDB 0,07 1,33 1,67 | 491 [ 498 | 1,777 | 0,22 0,02 14,96
DB 0,02 0,41 0,94 | 2,73 | 1,33 ] 0,16 | 0,02 0,02 5,62
DDB 0,64 3,64 2,61 | 1,54 | 0,34 | 0,05| 0,01 0,00 8,82
b 1,56 7,06 11,82 | 15,24 | 1,71 | 0,08 | 0,05 0,00 37,53
DDN 0,62 9,14 7,22 | 1,47 10,01 ] 0,00 | 0,01 0,00 18,46
DN 0,42 0,79 0,06 | 0,00 | 0,00 | 0,00 | 0,00 0,00 1,27
NDN 0,02 0,17 0,03 | 0,00 | 0,00 | 0,00 | 0,00 0,00 0,22
N 0,02 0,43 0,15 | 0,02 | 0,00 | 0,00 | 0,00 0,00 0,62
NTN 0,07 1,66 0,43 | 0,17 |{ 0,00 | 0,00 | 0,00 0,00 2,33
TN 0,09 2,84 1,74 | 0,32 | 0,00 | 0,00 | 0,00 0,00 4,99
TTN 0,06 1,13 1,53 | 0,32 | 0,01 | 0,00 | 0,00 0,00 3,04
T 0,01 0,05 0,16 | 0,05 | 0,00 | 0,00 | 0,00 0,00 0,27
TTB 0,00 0,02 0,03 | 0,00 | 0,00 | 0,00 | 0,00 0,00 0,05
TB 0,00 0,06 0,03 | 0,00 | 0,00 | 0,00 | 0,00 0,00 0,10
BTB 0,01 0,26 0,19 | 0,08 | 0,01 | 0,00 | 0,00 0,00 0,55
Tong (%) 3,69 29,54 | 28,87 | 27,06 | 8,44 | 2,06 | 0,30 0,04 100

3.2. Phan tich sy bién ddi theo mua ciaa ché
do thuy dong lwc khu vue nghién ciru

Phén 16n cac nghién ciru trude day thudng chi
tap trung tinh toan danh gia ché do thuy dong
lyc trong khoang thoi gian ngin theo mot sb
kich ban dién hinh (mot tran bao, mot tran 11,
hudng séng c¢b dinh). Cach tiép cin ndy méi
phan anh duogc cac dac trung thuy dong luc
trong nhitng trang thai cuc doan nhat dinh ma
chua phan anh duoc su bién ddi lién tuc cia
ché a6 thuy dong luc theo khong gian va thoi
gian. Trong nghién ctu niy tiép can theo
hudéng moé phong mot ndm lién tuc song, dong
chay cho mot nim dién hinh dé danh gia sy
bién dong ché do thuy luc theo mua trong mot
nam, cach tiép can nay phu hop voi dic diém

bién dong tu nhién khu vuc ctra song Nhat Lé
hon.

Qua phan tich chudi s6 liéu thuy van luc dia
va hai van bién, lya chon nim dién hinh 1a
nam 2016, vi day 1a nam c6 dong chay trong
song dac trung cho luu vyc (mua i c6 céc
tran lii twong d6i 16n trong thang 10 va thang
11) va diéu kién song ngoai bién ciing co su
phan mua rd rét (nhu Hinh 9). Dé c6 thé danh
gia duoc sy bién d6i ché do dong luc, nghién
ctru da phan tich két qua tinh toan tai mot sb
diém dai dién cho trng khu vuc ctra song ven
bién Nhat Lé gdm: diém A phia Béc ctra song,
diém B trudc cira song, diém C phia Nam cira
song, diém D trong cira séng, diém E ving
nuée sau. Vi tri cu thé cua cac diém & bang 3
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va hinh 8. Tuy nhién ndm 2016 khong c6 tran
bio nao dd bo vao Quang Binh do do6 da chon
mod phong thém con bao Duksuri nam 2017
(15/9/2017) &6 bod vao Quang Binh ¢ cudng
d6 manh gdy song 16n, chiéu cao song (Hs)

trong bao khu vuc bién Nhat Lé c6 thé ti hon
4m (Hinh 17). Duéi day 1a két qua tinh toan
mod phong tai mot s6 vi tri khu vuc cira song
Nhat Lé.

Bang 3. Vi tri cac diém trich két qua tinh toan

Dnlle Toadd | Toadd | Vi tridiém szydo
trich X Y trich (m)
A | 671741 | 1936800 |  Bobien 3

phia Bac ctra
B | 673264 | 1934325 | Cira Nhat Lé 3
C | 675009 | 1931454 Bo bien 3
phia Nam cua
D | 672863 | 1933589 | |Matrongeua |
song
E | 696618 | 1952235 | vungbién 40
nuoc sau

Hinh 8. Vi tri cac diém trich song,
dong chay

Hinh 9 trinh bay két qua tinh toan luu luong
nude d6 ra cta song Nhat L¢ cua nam 2016 va
chiéu cao song ving bién Nhat Lé (diém E).
Luu luong 16n nhat khoang 1.500 m?/s (thang

10/2016) khi I trén song 16n. Tuy nhién thoi
diém dinh 1& khong trung voi thoi diém song
16n ngoai cira song. Thoi diém dinh 1ii thi chiéu
cao song chua dén 4m.

Q_Nhat Le [m"3/s]

Hsig [m]

1000

ww J 4 | WI Wu i) m !

| .M WI o

il A b

6.0

5.0

““‘ H 3

2.0

Jan Feb Mar Apr May Jun

Jul

Aug

\ . 0.0
Sep Oct Nov Dec
2016 2016 2016 2016 2016 2016 2016 2016 2016 2016 2016 2016

Hinh 9. Luu lvong, do cao song tai khu vuc ciea Nhat Lé nam 2016

Ddc trung song, dong chdy khu vwc cira song  Nhdt L¢
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Hinh 10 mo ta hoa séng ctia 12 thang cua nam
2016 ¢ ving cira Nhat Lé (diém T5 trén hinh 4).
Hudng séng DB & cac thang 1, 2, 3 chuyén dan
sang hudng DN (thang 4, 5, 6) va sang hudéng
TN & cac thang 7, 8, sau d6 chuyén vé huéng

Hsig-Jan_NOAA N

I Above 5.0
Bl 40-50
[ ] 30-40
= 20-30
1] 10-20
Bl 05-1.0
1 Below 0.5

Hsig-Sep_NOAA (m) N
[ Above 5.000
I 4000 - 5.000
[ 3.000 - 4.000
[ 2.000 - 3.000
[ 1.000 - 2.000
I 0.500 - 1.000
[ ] Below 0500

Hsig-Fab_NOAA

GOV CONG NGHE |
DB ¢ céc thang con lai cua nam (thang 9, 10,
11, 12). Chiéu cao séng dao dong trong khoang
tir Im dén 4m. Song do gié mua dong bic chiém
vu thé va kéo dai nhiéu thang trong nam (tir
thang 9 dén thang 3 nim sau).

N Hsig-Mar_NOAA N Hsig-Apr_NOAA
o m
— Above 5.0 I Above 4.2
5% = 40-50 Il 40-42
— [ 30-40 ] 30-40
I 20-30 0 20-30
] 10-20 L] 10-20
Il o0s5-10 Il 05-10
[ Below 0.5 [ Below 0.5
Hsig-Jul_NOAA Hsig-Aug_NOAA
(m) (m)
I Above 5.0 I Above 5.0
Bl 40-50 Bl 40-50
L1 30-40 [_] 30-40
Bl z20-30 ] 20-30
1 10-20
B 05-10 L] 10-20
[ Below 0.5 B 05-10
[ Below 0.5
N Hsig-Nov_NOAA N Hsig-Dec_NOAA
. m & m)
I Above 5.0 Calm" ‘ I Above 5.0
B 40-50 0.00 % Bl 40-50
[ ] 30-40 . 10% [ 30-40
[ 20-30 B 20-30
—= [ 10-20 L] 10-20
B 05-10 Bl 05-10
[ Below 0.5 [ Below 05

Hinh 10. Bién déi séng ngodi khoi cdc thang trong nam 2016 viing bién cira Nhit Lé

Point A- Current speed [m/s]
Point C: Current speed [m/s]

Point A- Sign. Wave Height [m]
Point C: Sign. Wave Height [m]
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Hinh 11. Qud trinh vin téc dong chay va séng ven bo cira Nhdt Lé trong nam 2016

Trén hinh 12 13 két qua tinh toan séng va dong
chay cac diém ven bd Bic va Nam ctra Nhat Lé
(diém A, C). Két qua tinh toan cho thiy dong
chdy ven bo khu vuc ctra Nhat Lé kha nho va
phu thudc vao yéu té song nhiéu hon so véi yéu
t6 thiy triéu: Khi séng ven bo nhé hon 1 m thi
dong chay ven bd nhé hon 0,2 m/s, khi chiéu
cao song 16n hon 1 m thi dong chay ven bo 16n
hon dat 0,2 m/s — 0,5 m/s. Bién dong cac yéu td
song va dong chay khu vuc cua song Nhat Lé
theo mua trong ndm nhu sau:

Ddc trung song, dong chdy trong mua gio
Dong Bac

+ Ddc trung séng trong mia gié Pong Bdc:

Trong mua gi6 Pong Bic, song ngoai khoi ving
bién Nhat Lé c6 hudng Bic Pong Bic (BDB) dén
Dboéng Péng Bic (DPB) véi chidu cao song (Hs)
khoang 0,5m - 5.0m; trong d6 thanh phan séng
huéng BPB c6 chiéu cao song 16n nhit khoang
1,0 m - 4 m. Khu vyc ven bo phia Bic ctra Nhat
L& (diém A - Hinh 12) song c6 hudng cha dao 1a
PDB chiém 53%, song huéng DB chiém ty 1&

TAP CHi KHOA HOC VA CONG NGHE THUY LOI SO 48 - 2018 9
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38% v6i chiéu cao song 16n nhat cé thé dat 2m;
thanh phan song hudng BDB chi chiém ty1¢ 4.5%
va ¢6 chiéu cao song nho dudi Im. Khu vyc ven
bd phia Nam cira Nhat Lé (diém C - Hinh 12)
song co hudng chinh 1a PPB chiém 56%, song
hudng BB chiém ty 18 35%, chiéu cao song trong
khoang 0,1m - 2m; thanh phan song huéng DB
chiém ty 1¢ 3.6% véi chiéu cao séng nhé 0,1m —
0,7m. Séng ctra song Nhat Lé (diém B - Hinh 12)

¢6 chiéu cao kha 16n, chiéu cao song Hs co thé dat
2m v61 hudng song DDB va DB tuong tng ty 1€
57% va 33%, thanh phan song huéng BDB chi
chiém ty 1¢ nh6 4,1% va chiéu cao séng nho dudi
Im.

Théng ké chi tiét vé ty 1¢ phan trim, chiéu cao
song trng voi1 cac hudng chinh va hoa song tai
cac diém nhu Bang 4 va Hinh 12.

Bang 4. Phin bo chiéu cao séng theo cac hwdng chinh trong gié mua Pong Bic

10 %
—

[ Below 0.10

o Huong | Tylé Hs Huoéng | Tylé Hs Huoéng | Tylé

Vit H ) ) )
M G | % | m | @) | % | m) | @) | %
Piém A 0,1-0,7 BDbB 4.5 0,1-2,0 bB 38 0,1-2,0 | bbB 53
Piém B 0,1-0,7 BB 4,1 0,1-2,0 bB 33 0,1-1,9 PbB 57
Piém C 0,1-0,7 BDbB 3,6 0,1-2,0 bB 35 0,1-2,0 | bbB 56

N Hsig B (m)

Hsig A (m) -g Above 1.50 m;(;\g;]\ze 1.50

- prat mpr -

[ 100-125 Lo7s-100 Elo7s-100

T Jo75-1.00 %32278;3 [ 050-075

o e =l

B 0.10-0.25 6 [_] Below 0.10 I 010-025

[ Below 0.10

Hinh 12. Hoa séng ven bo cita Nhdt Lé trong miia gié Péng Bdc

+ Ddc trung dong chay ven bo trong gio mua
Dong Bdc:

Dong chay téng hop ven bd khu vuc bién Nhat
Lé khong 16n. Nhu da phan tich trong phan noi
dung trén, dong tridu khu vuc nay nhé va dong
chady ven bo chiu anh hudng 16n cua gié va
song. Do d6, véi diéu kién trong mua gié Pong
Bic ¢6 song 16n nén dong chay ven bd dat 16n
nhit khoang 0.5m/s, trung binh khoang 0.15 -
0.2m/s. Dong chay ven bd ¢ hudng tir Tay Béc
xubng Pong Nam va nguoc lai, trong d6 thanh
phan dong chay hudng Tay Béc xudng Pong
Nam chiém ty 1& 16n hon (nhu diém A, diém C
- Hinh 13). Tai khu vyc ctra song, do c6 sy
tuong tac giita dong chay tir song ra két hop véi

10

song va thuy triéu ngoai bién nén dong chay
khong on dinh vé hudng va do 16n, dong chay
16n khi ¢6 1ii tir song ra. Pay ciing 1a thoi diém
c6 1 xay ra trén luu vuc song Nhat L¢, do do
dong chay 1én hon khu vure ven bd phia Bic va
phia Nam, d¢ 16n dat trung binh 0,2 m/s - 0,4
m/s (nhu diém B - Hinh 13). Tai diém D ndm
lui vé phia trong ctra song Nhat L¢, két qua tinh
toan cho thiy xu thé khac so v6i diém C (Hinh
13). Dong chay phia trong song chi c6 hai
huéng chinh 13 huéng Pong Bic va Tdy Nam
tuong g véi hudng dong chay tir song ra bién
va dong triéu tir bién vao. Dong chay khu virc
nay co tri s6 kha 16n, trung binh khoang 0,5 m/s
-1.0 m/s, trong thoi diém c6 li séng luu toc 1on
nhat c6 thé dat 1,8 /s - 3,2 m/s.
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Current speed B
(m/s)
I Above 0.35

Current speed A
(m/s)
Il Above 0.35

030035 533;’333
[_]025-030 1 020-025
[] 020-025 B 015-020
0 0.15-0.20 ] 0.10-0.15
[ Jo10-015 I 005-0.10

© [ 0.05-0.10 [ Below 0.05
[ Below 0.05

|  KHOA HOC (of0] e \[e]; ]
x
N
Current speed C
(m/s)
[ Above 0.35 Caim
I 030-035 5.48 % Current speed D
0.25-0.30 (m/s)
020-025 [ Above 0.35
ol 0.15-020 I 030-035
- [_] 025-030
[ o010-015 [ 020-025
B 005 010 B oo
%" [ Below 0.05 B 0.05-0.10
0% , [] Below 0.05

Hinh 13. Hoa dong chay ven bo cira Nhét Lé trong mia gié Péng Bdc

Ddc trung song, dong chdy trong mua gio Tay
Nam

+ Ddc trung song trong mua gio Tay Nam:

Trong mua gié Tay Nam, song ngoai khoi ving
bién Nhat Lé c6 hudng Tay Nam (TN) dén Dong
Nam (PN) véi chiéu cao song Hs chi khoang 0,5m
- 2,0m nhé hon kha nhiéu so véi chiéu cao song
trong gié miia Dong Bic. Thanh phan séng hudng
DN va huéng TN chiém wu thé hon nhiéu so véi
thanh phan song hudng Nam. Khu vure ven bo phia
Béc cira Nhat Lé (diém A - Hinh 14) song c6
hudng chi dao 1a BPDB dén Dong (D), tuong ting
chiém ty 1¢ 1an luot 1a 43% va 36%, song hudng
DB chi chiém ty 1& 6%. Song trong gié miia Tay
Nam c6 chiéu cao séng nhé tir 0,2m - 1.2m, trong

d6 song huéng PDB va b chu dao chiéu cao song
chi 0,1m — 0,8m. Khu vuc ven bo phia Nam cua
Nhat Lé (diém C - Hinh 14), séng huéng DDB
chiém 46%, song huéng B chiém ty 18 33%, chiéu
cao song nho khoang 0,1m - 0,8m; thanh phan
song hudng BB chiém ty 1 nhd 6% nhung chiéu
cao song 1on hon dat 0,3m - 1,2m. Cira song Nhat
Lé (diém B - Hinh 14), song ¢6 hudng chu dao 1a
chinh Dong chiém ty 18 58%, chiéu cao song 0,1m
-0,8m; thanh phan séng huéng DDB va DB chiém
ty 1€ nho 32%, chiéu cao song 0,2m - 1,3m.

Chi tiét vé ty 1 phan trim, chiéu cao séng ing
v6i cac hudng chinh va hoa song tai cac diém
nhu Bang 5 va Hinh 14:

Bing 5. Phan bo chiéu cao séng theo cic hwéng chinh trong gié miia TAy Nam

L Huong | Tyl¢ Hs Huoéng | Tylé Hs Huong | Tylé

t H . . .
Vim S sy % | | @) | % | m) | @) | %
DiémA | 03-12 | DB 6 0.2-0.8 | PPB 43 | 0.1-0.4 D 36
PiémB | 03-13 | DB 8 02-1.0 | PDPB 24 10.1-0.8 15} 58
PiémC | 03-12 | DB 6 0.2-0.8 | PPB 46 | 0.1-0.4 D) 33

‘ mﬂA’;‘("Eﬂ » % bove 1.50 N ) ﬁcf\g;ie 1.50

| es (S, s | .

SEEa | o s B 050.0%

el Rt o s 0w

[_] Below 0.10 B 0.10-025

[ Below 0.10

Hinh 14. Hoa song ven bo cira Nhdt Lé trong mua gio Tay Nam

+ Bdc trung dong chay trong mua gio Tay Nam:

Vi diéu kién trong mua gié Tay Nam c6 song

khéng 16n bang séng trong gié mua Pong Bic
nén dong chay ven bd ciing nho hon, 16n nhét
chi dat 0,25 m/s, trung binh khoang 0.1m/s.
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Dong chay ven bo ¢6 hudng tir Tdy Béic xudng
bong Nam va nguoc lai, nhung thanh phén
dong chay huéng Pong Nam lén Tay Bic
chiém wu thé 16n hon hén, xu thé nay nguoc lai
so voi hudng dong chay trong gi6 mua Pong
Bic (nhu diém A, diém C - Hinh 15). Khu vuc
ctra song co sy tuong tac qua lai gitta dong chay
tir song va song, thiy tridu tir bién nén dong
chay khong 6n dinh vé hudng va do 16n. Dong
chay hudng Tay Nam - Pong Bic tir song ra
phia bién chiém wu thé v6i d6 16n trung binh

Current speed A
(m/s)

I Above 0.35

I 030-035 f:/rsr;anlwsedﬂ
[ _]025-030 [ Above 0.35
[ ]020-025 B 00- 09
[ 0.15-0.20 [ 020-025
S ool =t
B 005-0.10 B 005-0.10
] Below 0.05 [ Below 005

khoang 0,15m/s - 0.2m/s (diém B - Hinh 15).
Tai diém D & trong cua song Nhat L¢, hudng
dong chay trong gi6 mua Tay Nam khong co6 su
khac biét 16n so vo1 hudng dong chay trong gio
mua Péng Bic. Dong chay c¢6 hai huéng chinh
1a huéng Dong Bic va Ty Nam tuong Gng voi
huéng dong chay tir song ra bién va dong triéu
tir bién vao. Dong chay c6 d6 16n trung binh
khoang 0,5 m/s - 0.8m/s, 16n nhét co thé dat 1,2
m/s (Hinh 15). Khi ¢6 1i van téc dong chay tir
song ra 16n hon so véi binh thuong.

N
Current speed C
(m/s)
I Above 0.35
I 030-035 calm
[_]025-030 646% ) o
[]020-025 Il Above 0.35
[ 0.15-0.20 . 000
[Jo10-015 %020 025
I 0.05-0.10 0.15-0.20
UEGEN Below 0.05 g 832 glg
410 % [_] Below 0.05

Hinh 15. Hoa dong chay ven bo cira Nhat Lé trong mua gio Tay Nam

Ddc trung song trong bdo:

Mua béo tai khu vic ven bd bién Quang Binh
va lan can thuong bit dau tir thang VII két
thuc vao thang XI va xdy ra tap trung nhit vao
3 thang VIII d¢én X chiém 72,8%. Bio d6 bo
vao khu vuc thuong giy ra mua 1 16n va nuée
dang. Theo s liéu théng ké tir naim 1952 dén
nam 2017 d3 c¢6 77 con bdo db vao ving bién
Quang Binh. Mot sd con bdo gdy anh hudng
16n: bao s 10 vao ngay 23/1X/1979 gay lii
lich str trén song Kién Giang, myc nudc 11 tai
L¢ Thuy dat 3,71 m, trén bao dong III 1a 1,21

12

m va vuot 1t lich s truéc d6 (nam 1979) 1a
0,53 m; bao Cecil ngay 16/X/1985 gay gid
manh cap 12 di gy ra nuéc dang, muc nude
do duoc tai Nhat Lé gén 4,0 m. Gan day bao
Duksuri d6 bd vao phia Bac tinh Quang Binh
vao ngay 15/9/2017, c6 gi6 manh cap 11-12
giat cAp 15 gy x6i 16 nghiém trong bd bién
khu vuc Phu Quang - TP. Dong Héi (phia Bic
ctra Nhat L&) v6i doan bd bién dai 500m -
600m bi lan sau vao dat lién khoang 20m - 30
m lam sat 16 nhiéu nha dan va thap canh bai
tam.
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Hinh 16. Puong di ciia con bido Duksuri (bdo sé 10 nam 2017)

Két qua tinh toan cho thy chiéu cao song Hs
trong bdo khu virc ngoai nudc sau (diém song
NOAA) c6 thé dat 7,5m. Séng trong bao khi
vao ving ven bo bi suy gidm rat nhanh, ving

dat 2,3m, ven bo phia Nam song cé chiéu cao
16n hon ven bo phia Béc ctra Nhat Lé. Khu
vuc ngay trude ctra séong (diém B) chiéu cao
song Hs trong bao chi duédi 2,0m.

ven bo chiéu cao song Hs trong bao cling chi

emB [meter]
] ====Hs-diemC [meter]
| ——Hs-NOAA [mieter]

[m]

19420007 VIR YN W,
Ao i il d sy
1940000 EYNSRNY NNV

W v

Sign. Wave Height [m]

A g o O A -
1938000 458 %
Iy ]
1938000 LLLLLLE g
AN AL AL -
1934000 jjj;;;;: =
LA e v s =
1932000 NS =
LA A GV A A S -
. LA AV G av S O A -
~ 1930000 -
E LA AT SV A N AV AV B AV ars
12:00 12:00 12:00 670000 675000 680000 685000
2017-09-13 09-14 09-15 [m]
Hinh 17. Chiéu cao song trong bdo Duksuri thoi diém bao tién gan bo
4. KET LUAN dén bong Bong Bac (PDB) véi chiéu cao song

Céc két qua tinh toan phan tich trong nghién
curu cho théy ché do thuy dong luc khu vuc ctra
song ven bién Nhat Lé kha phirc tap do twong
tac giita dong chay séng véi bién, khu vuc cd
ché d6 thuy dong luc bién doi theo mua rd rét.
Xét vé ché do thuy dong lyc thi khu vuc ctra
song ven bién Nhat Lé c6 thé chia 1am bon khu
vue chinh ¢6 cac dic diém vé song va dong
chay khac nhau:

- Khu vyc nudc sau (cao do day dudi -10m):
Trong mua gié Péng Bic, song ngoai khoi ving
bién Nhat Lé c6 hudng Bic Pong Bic (BDB)

(Hs) khoang 0,5m — 5mOm; trong d6 thanh phan
song huéng BPB ¢6 chiéu cao song 16n nhat
khoang 1m -4m. Trong mua gi6 Tay Nam, song
ngoai khoi ving bién Nhat Lé c6 huéng Tay
Nam (TN) dén Pong Nam (PN) véi chiéu cao
song Hs chi khoang 0,5m — 2,0m nhé hon kha
nhiéu so véi chidu cao song trong gié mia Pong
Bic. Thanh phan séng huéng BN va huéng TN
chiém uu thé hon nhiéu so vé6i thanh phan séng
huéng Nam. Séng trong bdo c6 chiéu cao song
l6n, Hs dat hon 7.0 m, tuy nhién khu vuc ven
bd ¢6 dia hinh ddy néng nén chiéu cao song
giam manh khi tién vao bd. Khu vuc nay dong
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ven cling dat dudi 1m/s.

- Khu vuc trudce cua song Nhat Lé: do c6 dong
chay tir song ra va co bai cat bdi lap thu hep va
chian ctra nén song khu vuc nay giam nho, tuy
nhién chiéu cao séng Hs c6 thé dat 2m véi
huéng song DDB va DB trong mua gi6 Dong
Bic. Nguoc lai, trong gi6 mua Tdy Nam song
truyén vao cira song nhung bi d6i huéng dan
dén song c6 hudng chi dao 1a chinh Pong voi
chiéu cao song 0,1m - 0,8m; thanh phén song
huéng DPB va DB chiém ty 1¢ nho hon va ¢
chiéu cao song tr 0,2m - 1,3m.

- Khu vyc ven bo phia Bic cira Nhat Lé: trong
gi6 mua Pong Bic song c6 hudng chu dao 1a
DPDB sau d6 song huéng DB véi chiéu cao séng
16n nhit c6 thé dat 2m; thanh phan séng huéng
BBB c6 chiéu cao song nho dudi 1m.; Trong gid
mua Tay Nam song c6 huong chu dao 1a PPB
dén Dong (D) va co chiéu cao song nhé tir 0,.2m
- 1,2m, trong d6 song huéng BDPB va b chu dao
chiéu cao séng chi 0,1m — 0,8m. Dong chay ven
b twong d6i nho hon, 16n nhét chi dat 0,25m/s,
trung binh khoang 0,1m/s.

- Khu vuc ven bo phia Nam ctra Nhat Lé song
trong thoi ky gié mua Dong Bic ¢6 hudng chinh
1a PPB sau d6 dén PB. Chiéu cao song trong
khoang 0,1m - 2m; sau d6 dén séng huéng DB
v6i chiéu cao séng nho 0,1m — 0,7m. Dong ven
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thoi ky nay do c6 song 16n nén dong chay ven
bd ¢6 van tde 1on dén 0.5m/s, trung binh khoang
0,15m — 0,2m/s va c6 huéng tir Tay Bac xubng
bong Nam. Trong thoi ky gi6 mua Tay Nam
song huéng DPB 1a chi dao vé6i chiéu cao song

- Dudi tac dung ctia song va dong ven da gay nén
van chuyén cat ven bd manh dan dén tinh trang
x6i 16 &6 mot sb doan bo bién va bdi 1ap cira séng
Nhat Lé. Do dic diém cira song mién Trung yéu
t6 dong luc bién déng vai tro chinh véi thoi gian
dai da quyét dinh dic tinh hinh thai cia ctra song
- x6i vé mua i va bdi lap va thu hep cira vao
mua kiét. Nghién ctru dac trung thuy dong luc
vung ctra song Nhat L¢ 1a co so gitup céac nghién
ctru tiép vé dién bién cira song dé tim cac giai
phép chinh tri ctra song gitp an toan dan cu va
phat trién kinh té xa hoi.
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