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Abstract: Hydrodynamic field is the primary research problem of all studies on coastal estuarine
areas. Over the years, there have been many studies on Nhat Le estuary's region (Quang Binh). Still,
these studies have not focused on simulating the characteristics of the hydrodynamics of this area.
This study presents the ability to apply a mathematical model to simulate hydrodynamic fields for
the region of Nhat Le estuary and Quang Binh sea by constructing the MIKE 21 model set based on
the actual measurement database by the Center for Environmental Fluid Dynamics implemented in
2018. Through the calculation scenarios under different conditions, the longshore current mainly
consists of Southeast - Northwest (especially with NE waves, the current direction is Northwest -
Southeast) with current speed mostly in the range of 0.1 - 0.4 m/s. In estuarine areas, river flows
have complicated developments, including many component flows. In the dry season, the river flow
is not strong and is dominated by changes in the tide phase, withdrawal in a day. There are days of
high flood flow in the flood season, overwhelming the tidal currents; the maximum flow velocity at
the door can reach more than 6 m/s. Waves in the southwest monsoon season are relatively small,
about 0.25 - 0.6 m; while the waves in the Northeast monsoon season are quite large and very strong
during the storm, but when the depth is about -3 to -4 m, the wave height decreases sharply,
spreading to the door. In particular, when there are floods in the river, the waves that propagate
through this depth will almost calm.
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Mo phong truong thuy dong luc khu vuc
ctra Nhat 1¢, Quang Binh

Nguyén Xuin Loc”, Bang Dinh Pire, Tran Vinh Quang

Truong Pai hoc Khoa hoc Ty nhién, Pai hoc Québc gia Ha Noi,
334 Nguyén Trai, Thanh Xudn, Ha N¢i, Viét Nam

Nhan ngay 17 thang 9 ndm 2019
Chinh sira ngay 29 thang 8 nam 2020; Chéip nhan dang ngay 31 thdng 8 nam 2020

Tém tit: Truong thuy dong luc 13 van d& nghién ciru co ban cua tit ca cic nghién vé cac ving cira
song ven bién. Nhiéu nim qua, di c6 nhiéu nghién ctru vé khu vic cira Nhat Lé (Quang Binh) nhung
nhitng nghién ctru nay chua thyc sy tap trung vao md phong dic diém cua trudng thuy dong luc cta
khu vuc nay. Nghién ctru ndy s& trinh bay kha ning tmg dung mé hinh toan dé mé phong truong
thiy dong lyc cho khu vyc cira Nhat L¢, Quang Binh thong qua xay dung bd mé hinh MIKE 21 dya
trén co s¢ dir liéu thuc do do Trung tim Pong luc hoc- Thuy khi- Méi truong thuc hién nam 2018.
Théng qua cac kich ban tinh toan trong cac diéu kién khac nhau, dong chay doc bo cha yéu c6 huéng
DPong Nam — T4y Bic (riéng v6i song Dong Béc, hudng dong chay 1a Tay Bic — Pong Nam) voi
vén toc dong chay dao dong chu yéu trong khoang 0,1 — 0,4 m/s. O khu vuc cira séng, dong chay
song c6 nhirng dién bién phirc tap, bao gobm nhiéu dong chay thanh phan. Vao mua kiét, dong chay
song khong manh va bi chi phdi bién d6i déu theo pha trleu dang, rut trong mdt ngay. Vao mua I,

¢6 nhirng ngay dong chay i 16n, 14n 4t dong triéu, van tc dong chay 16n nhét tai cira c6 thé 1én toi
hon 6m/s. Séng trong mua gio Tay Nam kha nho khoang 0,25 — 0,6m; trong khi séng trong mua gio
Pong Biéc kha 1on va rit manh trong lic ¢6 bao, nhung khi dén d¢ sau khoang -3m dén -4m thi do
cao song giam manh, lan truyen dén sat cira son. Pic biét, khi co i trong song ra, song khi lan
truyén qua do siu nay s& gan nhu ling song.

Tw khoéa: cira Nhat Lé, thuy dong luc, mo phong.

1. Mé dau

Doc bd bién mién Trung Viét Nam c6 nhiéu
clra sdng v6i nhidu dic trung thuy dong luc khac
nhau tuong tmg. Cac yéu t6 thity dong lyc nay la
cac yéu td co ban, tac dong tryc tiép dén cac qua
trinh van chuyen trdm tich, sinh hoc, sinh thai, ...
va dong thoi ciing 1a nhitng thong sd quan trong
dé thiét ké, thi cong cac cf)ng trinh thily tai mdi
khu vyc cira song. Vi thé, viéc nghién ctru, mo
phong lam ro cac yeu td diac trung nay giip
nhiing nha quan li mdi dia phuwong c6 thé dua ra
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nhitng chinh sach phat trién kinh té phu hop véi
dia phuwong minh.

D3 ¢ nhidu nghién ctru md phong vé thiry
dong lyc khu vuce bién Béc Trung B4 va Quang
Binh néi chung, khu vuc cua Nhat L& noi riéng
dugc tién hanh trong nhiéu nim qua. Dién hinh
nhu ung dung mé hinh MIKE Flood tinh toan
ngap lut hé thong song Nhat Lé tinh Quang Binh
[1], ddnh gia tic dong cua bién ddi khi hau dén
ngdp lut luu vye song Nhat Lé [2], nghién ctu
rii ro vé nguoi do ngap lut luu vuc séng Kién
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Giang va song Long Pai ¢ Quang Binh [3],
nghién ctru diéu kién séng gan bo khu vuc ctra
Nhat Lé [4]. Cac nghién cong trinh nghien cuu
cong bd lién quan di thu dugc nhimg két qua
quan trong, gbp phan lam sang to dic diém
truong thuy dong luyc khu vye. Tuy nhién, cac
nghién ctru nay déu tap trung vao nhitng muyc tiéu
nghién ctru khac nhau vé cac van d¢ hoic ting
van deé riéng ré trong diéu kién thiy dong luc tai
khu vyc nhu ngap lut, vin chuyén tram tich xo6i
16 bo,... chua hoan toan tip trung vao trudng
thuy dong luc khu vyc cira Nhat Lé nhung van la
nguén tu liéu quy gia cho cac nghién ctru tiép
theo vé truong thury dong luc khu vire Bic Trung
B6 va Quang Binh noi chung, cua Nhit L¢ noi
riéng, trong d6 cd nghién curu nay. Nghién ctu
nay s€ trinh bay kha nang irng dung mé hinh toan
dé mo phong truong thuy dong luc cho khu vuc
cua Nhat Lé, Quang Binh.

Ctra Nhat Lé cach trung tim thanh phd Dong
Hoi khoang 3 km vé phia Pong Bic. Day 1a noi
tan cung ciia con sdng cuing tén bat ngudn tir dinh
Truong Son phia Tay Quang Binh db ra bién.
Hudéng duong bo khu vyc ctra Nhat Lé chay theo
huéng Tay Bac — Pong Nam. Véi hudng duong
bo nay, khu vuc ctra Nhat Lé chiu anh huong
manh béi song Dong Béc va Dong két hop véi
i thuong tdp trung vao cac thang X, XI, XII
khién truong thity dong luc tai khu vuc nay kha
phurc tap. Ngoai ra Quang Binh thuong xuyén
chiu anh huéng cta bao trong khoang thoi gian
tu thang VIII — X, gay nhiéu thiét hai nang né
cho khu vic nay. Tong hoa nhing yéu té nay,
viéc mo phong duge truong thiy dong luc tir do
nam bat duoc dic diém truong thuy dong luc sé
¢6 tac dong 16 toi nhitng ké hoach phong chong
thién tai va chinh sach phat trién cta dia phuong.

Hinh 1. Khu vyc ctra Nhat Lé.

2. Phwong phap va tai liéu
2.1. Phuong phdp va cdch tiép cin

C6 nhiéu phuong phap khac nhau dé danh
gia, phan tich truong thuy dong luc cua mét khu
vuc, trong d6 c6 hai phuong phap chinh la phan
tich bang mo hinh va phan tich bang kinh
nghiém. Phuong phap phan tich bang mo hinh
thé hién dugc tinh truc quan, theo ddi dé dang
giup cho viéc danh gia, nhan xét mdt cach khach
quan hon phuong phép phéan tich bang kinh
nghiém. Hién nay, phuong phap phan tich bang
mo hinh gom hai phuong phap 1a mé hinh vat 1y
va md hinh toan (mé hinh giai tich va moé hinh
s0). Nghién ctru nay sé sir dung phuong phép
phan tich bang mé hinh sé bi tinh tryc quan,
sinh dong, dé theo ddi va danh gia, cho phép mo
ta cic qua trinh (theo thoi gian) trén toan mién
nghién ctu (theo khong gian), thuc hién nhanh,
céc két qua phan tich mang tinh dinh tinh va dinh
luong. Trén thé gidi c6 nhidu mé hinh toan co
thé st dung nhu: MIKE, DELFT 3D, SMS,...
trong do, bd md hinh MIKE da dugc st dung 6
nhiéu nudc trén thé gi¢i va ¢ Viét Nam, day 1a
bd md hinh c6 du cac chuc ning dap tng viéc
giai quyét bai toan thyc té, trong d6 c¢6 bai toan
md phong truong thuy dong lyc. Mo dun lién
hop MIKE21 FM (HD va SW) trong bo chuong
trinh dugc st dung cho nghién ctru nay.

2.2. Khao sat thyc dia va thu thdp 6 liéu

Nghién ctru d tién hanh thu thap sb liéu tir
nhidu ngudn khac nhau nhu ngudn sé lidu song
tai phan tich ctia Trung tdm du béo khi tugng han
vira Chau Au (ECMWF) va ngudn s liéu song
ven bo, ché do dong chay, muc nudc, dia hinh,
khu vuc ctra Nhat Lé tir s6 liéu khao sat thuc dia
do Trung tdm Pdng lyc hoc Thay khi Méi truong
(CEFD), Truong Pai hoc Khoa hoc Ty nhién -
DPHQGHN do dac thang 4 va thang 6/2018 (dot
1: 23 - 26/4/2018; dot 2: 25/5 — 08/06/2018) cho
hiéu chinh kiém dinh mé hinh mé phong trudng
thiy dong Iuc khu vuc cira Nhat Lé.

Tan suat xuét hién séng theo d6 cao tir ngudn
s6 lidu tir ECMWF dugc thong ké tir 1979 dén
2018 cho thdy, d6 cao song chi yéu nim trong
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khoang tir 0,5 dén 1,0 chiém 50,47%. Hudng
song khu vuc ngoai khoi cira Nhat Lé gom cac
huéng chinh 12 huéng Pong Bic, Dong va Dong
Nam chiém tn suét lan luot 1a 25,59%, 32,05%
va 21,52%.

Véi khu vue khao sat dia hinh dugc do vé
theo ty 1€ 1:5000, thyc hién khao sat voi khoang
céch cac diém trén mot tuyén mat cat khoang 5 -
10m, khoang cach giira cac mit cét khoang 50 -
100m (phdn ngoai bién) va tir 30 — 50m (phan
trong song). Khu vuc phia ngoai khoi, khéng du
s6 liéu khao sat s& duoc bd sung bﬁng s6 liéu hai
dd duoc thu thap tr bao céo “Piéu tra dia chit va
tim kiém khoang san ran bién ven bo (0 dén 30
mét nude) Viét Nam ty 1& 1:500.000” bao gom
manh sé 14 va manh s6 15 (Hinh 2).

Hinh 2. Hai d6 khu vuc nghién ctru.
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Hinh 3. Vi tri tram do dac song, dong chay.

S6 liéu do dac trong hai dgt khao sat thuc dia
bao gém dia hinh khu vuc nghién ctru, cac s6 lidu
khao sat thuy hai van khu vyc ctra Nhat L¢ bao
gdm cac yéu t6 song, dong chay, myuc nude khu
vuc cua Nhat L¢ s€ dugc st dung trong nghién
ctru. So dd tram do dugce thé hién trén Hinh 3.

Két qua do dac cho thdy, trong dot khao st
thir nhat, do cao séng trung binh khoang 0,51m
(Hinh 4), hudng song chu dao 1a huéng Bong va
Pong Bic (Hinh 5). Van tdc dong chay trung
binh tai vi tram do song - dong chay 1a 0,143m/s
(Hinh 8). Trong dot khao sat thir hai, 6 cao song
trung binh la 0,39m (Hinh 6), huéng séng chu
dao 1a Dong va Pong Béc (Hinh 7); van toc dong
chdy trung binh tai tram do song — dong chay la
0,151 m/s (Hinh 9).

—=Hm0 —H10 = Hmax
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Hinh 4. Do cao song trong dot khao sat thir nhat
(25/5 — 8/6/2018).
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Hinh 5. Hoa song trong dot khao sét thir nhat
(25/5 — 8/6/2018).
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Hinh 6. o cao song trong dot khao sat thir hai
(25/5 — 8/6/2018).
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Hinh 8. Van tc dong chay tai cira ddm trong dot khao sat

thr nhat (25/5 — 8/6/2018).
2.3. Thiét lgp mé hinh todn

Truong thiy dong lyc khu vuc cira Nhat Lé
duoc mo phong bdi moé hinh MIKE 21/3 do Vién
Thuy lyc Pan Mach x8y dung. M6 hinh nay
duoc xay dung dua trén ludi phé”m ti hitu han,
nén dia hinh duge thé hién tdi wu nhat véi céc
budc ludi phi cdu trac hinh tam gidc. Uu diém
cua md hinh nay 1a mé phong chinh xéac cac dic
tinh cua dia hinh khu vyc nghién ctru, véi nhidu
ty 1& mat ludi khac nhau trén ciing mot dia hinh.
hai mé dun quan trong la MIKE21 HD va
MIKE21 SW. Viéc lién két dong cac mé dun cho
phép tinh toan su tac dong qua lai, 1an nhau giira
cac qua trinh nhu tuwong tic song - dong chay,
anh hudng ctua cac qua trinh khac nhau. Day
ciing 1 hai mé dun duoc sir dung dé mo phong
va két qua mo phong cua mo hinh duoc hiéu
chinh kiém dinh qua s liéu thuc do thong qua
hai dot khao sat do CEFD thuc hién.

X4y dyng ludi tinh va thiét 1ap mé hinh tinh
toan trén co s& can dbi vé thoi gian tinh toan,

Wave Height (m)
EMM 140
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Hinh 7. Hoa song trong dot khao sat thir hai
(11-26/12/2019).
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Hinh 9. Van tdc dong chay trong dot khéo sat
thir hai (11 — 26/12/2019).

pham vi tinh toan, do chi tiét dja hinh, do phan
giai ludi tinh va xu thé phii hop ban chét vat 1y
cua cac qua trinh thiy dong luc ving ven bo. Can
cu trén muc tiéu nghién ctiru va b dir li€u da thu
thap, khao sat mién tinh toan duge xac dinh trung
tam la ctra Nhat Lé va bd bién hai bén. Mién tinh
dugc mé rong vé ca hai phia Bic va Nam cua
khu vuc dy 4n nhdam muc dich giam anh huong
clia cac bién va xét duge cac ngudn phat sinh vat
chat ¢ thé anh hudng dén khu vuc cira song,
déng thoi ¢ thé tinh toan dugce cac dic diém bo
bién hai bén b cua cira Nhat Lé.

+ Bién ngoai bién: bién phia Bic cach khu
vuc ctra song khoang 7km va bién phia Nam
cach cua song khoang 9km va bién phia Pong
cach cua song khoang 4,5km.

+ Bién trong séng: kéo dai sau vao t6i ciu
Quéan Hau.

+ P phan giai: ludi tinh ciia mién 16n dugc
xdy dung véi sd luong 15817 phan tir, dd phan
gii 6 ludi dugc tly bién tir cao dén thap tiry theo
mirc d6 quan tam dbi voi khu vuce véi kich thude
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0 nhd khoang 20 - 30m, 6 16n khoang 400 - 500m
(¢ khu vuc bién nudc sau). Ludi tinh dugc thiét
1ap tir ban d6 dia hinh do CEFD thyc hién va dir
lidu d6 siu toan ciu GEBCO 2019 (Hinh 10 va
Hinh 11).

Cc diéu kién ctia md hinh:

- S6 liéu séng ngoai khoi nhan dugc tir diém
¢6 s6 liéu song tai phan tich toan cau (tir nguon
ECMWF) gan khu vuc nghién ciru nhat dugc
sit dung dé lam bién dau vao cho bién phia
Bién Pong.

- 6 liéu myc nudc thity tridu (thién van) du
tinh tr bd cong cu MIKE 21 Toolbox dugc sir
dung lam diéu kién bién muc nudc cho mo hinh.

Hinh 10. Ludi tinh toan cta khu virc nghién ctu.
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Hinh 11. Bia hinh khu vyc nghién ciru.

- S6 liéu myc nude va dong chay cho bién
song tai cau Quan Hau duoc tinh toan ttr b mo
hinh thity luc 1 chidu (MIKE 11) duoc xay dung
trong khuon kh6 Dy an: “Nghién ctru thiy tai do
bién d6i khi hau va xay dung hé thong thong tin
nhiéu bén tham gia nhim giam thiéu tinh d& bi
tén thwong & Bic Trung BO Viét Nam (CPIS)”
thuoc Chuong trinh thi diém hop tic nghién ctru
Viét Nam — Dan Mach 2012 - 2015 do truong Dai
hoc Khoa hoc Ty nhién chu tri thyc hién nam 2014.

- S6 lidu dong chay ngoai bién ngoai khoi
dugc thu thap tir nguon s6 liéu dong chay tir md
hinh dai duong hén hop (HYCOM) cua Trung
tdm Nghién ctru va Dy bao Khi tuong — Hai
duong My (COAPS).
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Hinh 12. Thong sé nham Manning dugc xay dung bién
doi trén toan mién tinh.
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Hinh 13. Hiéu chinh van tdc dong chay.
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Hinh 14. Hi¢u chinh d6 cao song.
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Dé két qua tir mo hinh da xay dung dua ra 1a
chinh x4c, nghién ctu da tién hanh hiéu chinh —
kiém dinh mo hinh theo chudi s6 lidu do dac thuc
do. S6 lidu song va dong chay trong thoi ki khao
sat tir ngay 25/5 — 8/6/2018 duoc st dung dé hiéu
chinh mé hinh va s6 liéu trong thoi gian tir 11 —
26/12/2019 duoc st dung dé kiém dinh mé hinh.
Céc thong s6 dugc hiéu chinh bao gdm thong sd
nham d4y, ma sat gi6. Trong d6 thong sd nham
day cho mo dun thuy lyc HD st dung sb
Manning bién d6i toan mién tinh (Hinh 12), hé
sO ma sat gi6 bién doi theo van tbc gio tir
0,001255 — 0,002425. Két qua hi¢u chinh mo
hinh trong thoi doan nay duoc thé hién tir Hinh
13 dén Hinh 15 va két qua kiém dinh mé hinh
dugc thé hién trén Hinh 16 dén hinh 18. Cac két
qua hiéu chinh kiém dinh dwgc danh gia sai s6
thong qua chi s6 RMSE.

1 i 2
RMSE = (157, (xf** - xi™)
Trong d6: xPPS 1a gia tri quan tric tai thoi
diém t, x5 14 gia tri tinh toan tai thoi diém t.

a. Tinh toan b. Thuc do
Hinh 15. Hiéu chinh huéng song.
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Hinh 16. Kiém dinh vén téc dong chay.
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Hinh 17. Kiém dinh d6 cao song.

a. Tinh toan

b. Thuc do
Hinh 18. Kiém dinh huéng s6ng.
Bang 1. Bang danh gi4 sai s6 theo chi s RMSE

Yéu tb )
Do cao son, Van toc
Giai doan ) & dong chay
Hiéu chinh 0,09 0,08
Kiém dinh 0,13 0,09

Theo d6, cac két qua danh gia sai sb thu dugc
1a twong dbi tdt (tién gan t6i sai s6 bang 0) d6i
Vi ca song va dong chay. So sanh voi mot két
qua mot s6 nghién ciru sir dung RMSE dé danh
gia sai s6 [6 - 11], két qua sai sb thu dugc tir
nghién ciru nay 1 kha tét, RMSE nam trong
khoéang 0,08 — 0,09 cho dong chay so voi mot s6
nghién ctru nhu nghién ciru mé phong truong
thily dong luc tai ving ven bo Rio de la Plata va
Montevideo [6] cho RMSE cta dong chay trong
khoang 0,112 -0,321, RMSE = 0,18 — 0,97 trong
nghién ciru m6 phong thiy dong luc khu vuc
dam Shongkhla tai Thai Lan [8]. Ngoai ra RMSE
cho d9 cao song thu dugc tir hiéu chinh kiém
dinh, ndm trong khoang 0,09 — 0,13, két qua nay
1a tot khi so v&i mot s6 nghién ciru nhu RMSE
cho d¢ cao séng nam trong khoang 0,3 — 0,38
[10], 0,17 — 0,43 cho d6 cao song giod va song
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ltrng trong nghién ctru cua Qingxiang Liu va cac
cong su [11]. Tir cac két qua nay cé thé thiy, bo
thong s6 mo hinh d xay dyung c6 tinh 6n dinh va
kha chinh xac trong viéc mo6 phdng cac qua trinh
thiy dong luc tai khu vuc nghién ctru va c6 du
tin cay dé mo phong cac kich ban tinh toan sau.

2.4. Xdy dung kich ban tinh toan

Céc kich ban tinh toan duoc dua ra nhim mé
phong moi diéu kién thiry dong luc c6 thé xay ra
tai khu vuc cira Nhat Lé, dé tir d6 c6 thé danh gia
va néu ra dugc nhimng dic diém cta truong thiy
dong lyc cuia khu vyc nghién ciru. Nghién ciu
tién hanh xay dung cac kich ban mé phong cho
khu vuc nghién ctru bao gdm mé phong truong
thuy dong luc diéu kién binh thuong va cac kich
ban tinh toan theo cac dac trung thiy hai van voi
céc diéu kién song trong Bang 2.

Ba hudng song nay dac trung cho hai hudng
gi6 thinh hanh tai khu vuc nghién ctu 1a huéng
gi6 Pong Béc va Tay Nam, trong d6 song hudng
Pong 1a song hudng cha dao. Cac diéu kién song
tinh toan trong cac kich ban nay dua theo thong
ké s6 lidu song tai phan tich (tir ngudn s liéu cua
ECMWF) tir nam 1979 — 2018, theo d6: d6i véi
song huéng Pong Béc va Pong, tin suét do cao
song tir 0 — 2m lan luot chiém 82% va 99% tan
suat d6 cao song ctia mdi hudng; ddi voi song
huéng Tay Nam, tan sudt do cao song tir 0 —
1,5m chiém 99% tan suit d6 cao song huéng Tay
Nam. C6 thé thdy, day 1a thong s6 do cao song
phu hop, di dé mo ta dic trung dic diém truong
ctia khu vuc va 1a diéu kién dau vao cho nhom
cac kich ban mé phong dic trung song két hop
11 (1ii tan suat 10%) va kiét trong song Nhat Lé.

Bang 2. Cac kich ban tinh toan

Trong sdng
Kiét Lu
Séng
Pong Bic
(H=2m, T=7s) KB1 KB4
Pong
(H=om, T=6s) | B2 KBS
Dong Nam
(H=1,5m, T=5s) KB3 KB6

Luu lwgng (m*s)

10/16/2016 7:1
Thoi gian

Hinh 19. Buong qua trinh 1 10% tai Quan Hau
(song Nhat Le).

Hinh 20. Buong di ctia con bao Doksuri (9/2017).

Dbi voi kich ban diéu kién hién trang — md
phong trong hai mua gi6é Pong Bic va Tay Nam
(cac diéu kién thuy dong luc tai hién trang thoi
diém mo phong), do trong trong khu vic nghién
ctru khong c6 cac tai liéu quan tric dai han nén
nghién ctru s& sir dung sb lidu song ngoai khoi
tai bién ngoai ctia mién tinh trich xut tir co s&
dir liéu song tai phan tich toan ciu (tir ngudn s6
liéu cia ECMWF) dé tinh toan.

Ngoai ra, véi dic diém cia Quang Binh 1a
thuong xuyén chiu tac dong cua nhiing con béo,
nghién ctru cling mé phéng thém trudong hop bao
di vao khu vuc nghién ciu (KB7), ¢ day 1a con
bdo Doksuri (con bédo s 10) db bd vao khu vuc
9/2017.

3. Két qua md phong
3.1. Kich ban trong diéu kién binh thuong

i) Mua gi6é Tay Nam

Véi céc di€u kién thuy dong luc binh thuong,
trong mua gi6 Tay Nam (Hinh 21), van toc dong
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chay vao mua nay khong qué 16n, van toc dong
chay khu vure ngoai bién chi khoang 0,1 —0,2 m/s
va thuong c6 dong chay doc bo hudéng Pong
Nam - T4y Bic, trong song khoang 0,2 — 0,4 m/s.

o

50

Current speed [mis]

[ ERECO

[_]Beow oo
T R i [ Undefined Value

a. Truong dong chay tai cira Nhat Lé mua gié Tay Nam
trong pha triéu 1én

R o 2 Current speed [mis]
-AbweH
13-1

12.13
O] 1112
1 t0-11
] os-10
= o0z-08
= 07-08
B 0s-07
=
(]
[ |
=
|

DI

15-06
04-05
03-04
02-03
01-02
| 00-04

[ Below 0.0

108,850 108,860 105670 o DUHHEﬂHBﬂVE\UE

[

108830

b. Truong dong chay tai cira Nhat Lé mua gi6 Tay
Nam trong pha tri€u xuong

Hinh 21. Trudng dong chay khu vuc cira Nhat Lé trong
diéu kién binh thuong mua gi6é Tay Nam.

Sign. Wave Height [m]
I soove 220
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17485

| Beiow om
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oa DUndefneﬂVa\ue

Hinh 22. Truong song tai cira Nhat Lé trong diéu kién
binh thuong ciia mua gié Tay Nam.

Do dic diém hinh théi cira séng bo hep & cura,

du lugng nudc tir trén thuogng nguon xuong
khong qua nhiéu vao mua nay nhung van toc

dong & day c6 thé 1én dén 1,2 mis.

Trong khi d6, d6i v&i song, d6 cao song trong
mua nay kha nho (Hinh 22), song ngay tai cira
chi khoang 0,25m, khu vyc ngoai khoi ctra Nhat

Lé khoang 0,25 dén 0,6m.

fangl

IR EEEEE
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a. Truong dong chay tai cira Nhat L¢é mua gi6 Pong

Biéc trong pha triéu 1én
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b. Truong dong chay tai cra Nhat L¢ mua gi6 Dong

Bic trong pha triéu xubng

Hinh 23. Truong dong chay khu vuc ctra Nhat Lé trong

diéu kién binh thuong mua gio Dong Bic.

B 200-
] 1.80-
] 1e0-
] 140-
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= 1.00-
[
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[
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Hinh 24. Truong song tai cira Nhat Lé trong diéu kién

binh thuong ctia mia gié Dong Bic.
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i) Mua gié Dong Béc

Trong mua gi6 Pong Bic (Hinh 23), vén toc
dong chay vao mua nay 16n hon so véi mua gio
Tay Nam. Dong chay doc bo hudéng Pong Nam
- Tay Bic, mot sb thoi diém khac co hudng
nguoc lai van téc dong chay khoang 0,2 — 0,4
m/s. Phia trong song, van toc dong chay khong
¢6 1t khoang 0,3 — 0,6 m/s. Tai vi tri hep nhét tai
clra, van toc dong 1én dén hon 1,4 m/s. Ngoai ra,
song trong mua nay kha 16n, hon 2m & ngoai
khoi ngay phia ngoai ctra (Hinh 24). Tai d6 sau
khoang -3 dén -4m, song 16n tir ngoai khoi di vao
va bat dau dd, dén vi tri bo hep tai cua, d cao
song van con 1én dén 0,4 —0,5m. Tuy nhién song
khong di sau dugc vao hon bén trong nhung ciing
lan truyén dén khu vuc b6 hep tai ctra Nhat L¢.

3.2. Cac kich ban tinh toan theo ddc trung thiy hai van

Kich ban 1 —KBI (séng Pong Bic, mua kiét)

Trong KBI1, véi diéu kién 1a vao mua kiét
nén van toc dong chay trong song khong qué 16n,
van toc dao dong trong khoang 0,2 — 0,4 m/s.

oest

Current speed [m's]

Sign. Wave Height [m]

- . //’ I ibove 220
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Hinh 26. Truong song tai cira Nhat L trong KB1.

Hinh 25 cho thay dong chay doc bd & bd béc
cua cua Nhat L¢ khong rd rang nhu ¢ bo Nam,
dong c6 hudng Tay Bac — Dong Nam vai van toe
dong khoang 0,1 — 0,3 m/s.

Song trong kich ban nay c6 bién dau vao 1a
2m, phia bén ngoai cira, khoang do siu -2 dén -
3m, d6 cao séng chi con khoang 0,3 — 0,4m, di
dén sat diém nit chai thi song khong lan truyén
dugc vao dugc ntta du voi hudng song Dong
Bic, song gan nhu di vudng goc voi bo (hinh 26).
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Hinh 25. Truong dong chay ctra Nhat Lé trong KB1.
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Hinh 27. Truong dong chay ctra Nhat Lé trong KB2.
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Kich ban 2 — KB2 (song Bong, mua kiét)

Vi kich ban séong hudéng Pong trong mua
kiét, két qua tinh toan cho thdy xuat hién dong
chay doc bo trong ca pha tridu 1én ciing nhu
trong pha tridu xudng c6 huéng Déng Nam — Tay
Bic v6i van tde dong dat c¢¢ khoang 0,2 — 0,4
m/s, trong d6 vén toc dong chay nay & phia bd
nam ctra Nhat Lé 16n hon phia b bic va trong
pha triéu 1én 16n hon trong pha tridu xudng.

Vian téc dong doc bo phia bd nam c6 d6 16n
khoang 0,3 — 0,4 m/s, con phia bd bic khoang
0,2 — 0,3 m/s. Van toc dong chay vi tri hep nhat
tai ctra khoang 1,1 — 1,3 m/s trong pha triéu 1én,
vao pha triéu xudng c6 su két hop véi nude tir
trong séng di ra nén véan toc dong khoang 1,2 dén
trén 1,4 m/s.

Song trong kich ban 2 khi dén d¢ sau khoang
-3m thi giam manh, ttr do cao song khoang 1 —
1,2m xudng con khoang 0,4m. Song lac nay
khong chiu anh huong manh bdi dong chay tu
song ra nén van co thé lan truyén tiép dén sat cira
Nhat L¢ (Hinh 28).

Kich ban 3 — KB3 (song Bong Nam, mua kiét)

Trong kich ban séng huéng Péng trong mua
kiét, két qua moé phong cho théy van xuat hién
dong chay doc bo trong ca pha triéu 1én ciing nhu
trong pha tridu xuong co huong Béng Nam — Tay
Béc nhung van toc dong kha nho, van téc dong
dat khoang 0,1 — 0,2 m/s, van tde dong doc bo &
bo nam mot vai thoi diém 1én hon 0,2 m/s vao
pha tridu 1én. Vatuong ty nhu KB2, dong doc bo
trong pha tridu 1én co van toc dong trong pha
triéu 1én 16n hon trong pha triéu xubng. Van toc
dong chay vi tri hep nhat tai ctra khoang 1,1—1,2
m/s trong pha triéu 1én, vao pha triéu xudng c6
su két hop voi nudc tir trong song di ra nén van
téc dong khoang 1,2 - 1,4 m/s (Hinh 29 a, b).
Trong khi d6 dbi véi song, trong kich ban 3, khi
dén d6 sau khoang -3m thi d¢ cao song giam tir
khoang 0,5 — 0,6m xubng con khoang 0,25 —
0,4m (Hinh 30). Song trong trudng hop nay cung
khong di sdu vao trong cira nhiing van c6 thé lan
truyen téi gan sat khu vuc ctra Nhat Lé.

Sign. Wave Height [m]
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west ] Undefined Vaiue

Hinh 28. Truong song tai cira Nhat L¢ trong KB2
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a. Truong dong chay tai thoi diém tridu 1én

17500

Current speed [mis]
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b. Truong dong chay tai thoi diém triéu xudng
Hinh 29. Truong dong chay ctra Nhét Lé trong KB3.

Sign. Wave Height [m]
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Hinh 30. Truong song tai cira Nhat L trong KB3.
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Kich ban 4 — KB4 (séng Pong Bic, mua lii)

Két qua mo phong cua kich ban song huéng
Dong Bic trong muia 1 thé hién trén Hinh 31 cho
thay van xuat hién dong chay doc bo trong ca pha
tridu 1én cing nhu trong pha tridu xuong co
huéng Tay Bac — Pong Nam, nguoc chiéu lai so
voi truong hop song hudéng Dong va BDéng Nam
nhung vén toc dong kha nhé, van tc dong doc
bo & bo bic khoang 0,1 — 0,2 m/s, con & bo nam
khoang 0,2 — 0,3 m/s. Tuy nhién khi ¢6 1{i, dong
doc bo nay yéu di hin. Dong chay trong song
thoi diém 1 1én dén 0,9 — hon 1,1 m/s. Va dén
khu vyc cira song hep nhit, van tbc dong chay
1én t&i hon 4 m/s. Dong 1ii tiép tuc ddy manh ra
ngoai toi do sau -4m thi yéu dan do tac dong cua
song. Do dic diém hinh thai ctra Nhat L¢ hep,
dan dén kha nang thoat 1ii twong dbi khé khan.
Dong doc bd hai bén bi anh hudng mét phan boi
dong 11 nay.

Tai thoi diém 1, dong doc bd & bo bic kha
nho, van téc dong nhé hon 0,1 m/s, con phia nam
dong doc bo khoang 0,1 — 0,3 m/s. Do tac dong
ctia dong 1ii, song trong kich ban nay khi dén do
sau khoang -3m thi gin nhu di ling song, d6 cao
song nho hon 0,25m du séng lan truyén tir ngoai
khoi vao 1a 2m.
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b. Truong dong chay tai thoi diém tridu 1én
Hinh 31. Truong dong chay ctra Nhat Lé trong KB4.
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Hinh 32. Truong song tai cira Nhat Lé trong KB4.
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b. Truong dong chay tai thoi diém triéu Ién
Hinh 33. Truong dong chay ctra Nhat L¢ trong KB5

Kich ban 5 - KBS (song Pong, mua lii)

Hinh 33 thé hién két qua mé phong vdi song
huéng Pong trong mua lii cho théy van xudt hién
dong chay doc bo trong ca pha triéu 1én cung nhu
trong pha tridu xudng c6 huéng Pong Bic — Tay
Nam, nhur trong mua kiét va ngurge chiéu so véi
huéng séng Pong Bic.

Dong doc b trong kich ban nay ¢ van toc
dong 16n hon so voi KB4 va van xuét hién véi
cuong do 16n ca tai thoi diém 13 Van tdc dong
doc b & ca bo bic va bo nam déu dat khoang
0,2 — 0,4 m/s, 6 bo nam dong doc bo do6i khi dat
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khoang 0,4 — 0,5 m/s vio thoi diém triéu 1én va
khong c6 1 trong sdng. Dong chay 1ii trong kich
ban nay twong ty nhu trong KB4, dén khu vuc
ctra song hep nhat van toc dong chay 1én t6i hon
4 m/s. Dong 1ii tiép tuc ddy manh ra ngoai téi do
sau -4m thi yéu dan do tac dong cua song.

Song trong kich ban nay do tac dong cuta
dong lii va véi dg 16n tuong duong nén tuong tu
KB4, khi dén d6 sau khoang -3m thi gin nhu di
lang séng, do cao song nho hon 0,25m (Hinh 34).

Kich ban 6 - KB6 (song BDong Nam, mua 1)

Két qua moé phong véi song hudng Pong
Nam trong mua li cho thiy dong chay doc bo
trong ca pha triéu 1én ciing nhu trong pha triéu
xuong kha nhd, khéng r6 rang nhu trong mua
ki¢t. Dong doc bo c¢6 hudng BPong Nam — Tay
Bic. Tai thoi diém 1#i, vAn xuit hién dong doc bo
& hai bén b cua cira Nhat Lé véi van toe khoang
0,1 - 0,2 m/s, khong c6 su chénh 1éch ro rét gitra
hai bén bo. Thoi diém khong c6 1i1, dong doc bd
nay tuong dbi yéu, vén tbe dong nho hon 0,1 m/s,
mot vai thoi diém 1én trén 0,1 m/s. Dong chay 1i
trong kich ban nay twong ty nhu trong cac kich
ban mua i, van tbc dong chay 16n nhét & khu
vuc hep nhét ctra Nhat Lé. Dong i tiép tuc di
thang ra ngoai téi d6 sau -4m thi yéu dan do tac
dong ctia song.

Sign. Wave Height [m]
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Hinh 34. Truong song tai cra Nhat Lé trong KB5.

ent speed [m's]
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a. Trudng dong chay tai thoi diém 1.

nt speed [m's]

b. Truong dong chay tai ctra Nhat L¢ trong KB6 tai
thoi diém tri€u 1én
Hinh 35. Truong dong chay cura Nhat Lé trong KB6.

Do tac dong cia dong lii, song trong kich ban
nay tuong ty KB4 va KBS, khi dén do sau
khoang -3m thi gén nhu da lang song, dd cao
song nho hon 0,25m (Hinh 36). Trong thyc té,
kich ban it xay ra do lii thuong xuat hién vao mua
gi6 Pong Bac. Tuy nhién van c6 thé xay ra khi
khu vyc chiu anh hudng cia bao vao mua gio
Tay Nam, khi xuat hién Iii sau bdo nhu xay ra
trong KB7.

Kich ban 7 - KB7 (trudng hop bio d6 bd)

B3o 12 mot kiéu thoi tiét cuc doan tac dong
manh t6i truong thiy dong lyc khu vuc ma bao
di qua. Thoi diém bio d6 bo, truong dong chay
khong c6 bién d6i manh (Hinh 37a). Dong doc
bo tai thoi diém nay gan nhu khong xuét hién &
bo béc, trong khi ¢ bd nam, dong chay nay ciing
khong xuat hién rd rét.

Dong chay trong song thoi diém bao d6 bd
chay khong manh nhung van 16n khi so v6i dong
chay trong mua kiét, van téc dong khoang 0,4 —
0,7 m/s. Thoi diém sau bao d6 by, voi luong mua
16n trong thoi gian ngin, trén song xuat hién 1i
v6i dong chay manh véi van téc khoang 1,1 —1,3
m/s, khu vuc gﬁn clra, dic biét tai diém hep nhét
tai ctra, van toc dong 1én téi 6 m/s (Hinh 37b).
Ciing vao thoi diém nay, dong doc bo xuét hién
& ca b nam va bo bic ¢6 huéng Pong Nam -
Tay Béc voi van téc dong khoang 0,2 — 0,4 m/s.

Truong song thoi diém bao d6 bo rat manh,
d6 cao song ngoai khoi 1én d&én hon 5m (Hinh
38). Tuy nhién khi dén sat bd va ctra song, do
cao song giam con khoang 2 - 4m khi dén sat bo.
So sanh voi song thuc do tai tram Con Co, két
qua tinh toan c6 sy tuong dong vé& do cao song
trong thoi diém bdo d6 bd (dd cao song tai tram
Con Co (séng nude sau) bién dong tir 3 — 6m so
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v6i két qua tinh toan bién dong tir 4 dén hon 6m
tai khu vuc nudc sau trong mién tinh). Du vay,
v6i chu ki song nhd trong bdo, nhitng con song
dén lién tyc va co thé gay x6i bo bién va cac cong
trinh ven bo.

Current speed [m's]

[EENREEEEO0

.

0 ey ] Undefined Value

b. Truong dong chdy tai cira Nhat Lé trong KB7 tai
thoi diém xuat hién 10 sau bao
Hinh 36. Truong dong chay ctra Nhat Lé trong KB7.

Sign. Wave Height [m]

Hinh 37. Truong song tai ctra Nhat L¢ trong KB7 tai
thoi diém béo do bo.

4. Két luan

Dong chay véi diéu kién thiy dong luc binh
thuong, trong mua gié Tay Nam, truong dong
chay c6 van tdc nho, dong doc b ¢6 hudng
Pong Nam — Tay Béc véi van tc khoang 0,2 —
0,4 m/s cung voi d cao song trong muia nay tai
vi tri gin ctra khoang 0,25m Trong mua gi6
Péng Bic, dong chay doc by huéng Pong Nam
- Tay Béc, mot s thoi diém khac hudng nguoc

lai, van téc dong chay khoang 0,2 — 0,4 m/s. Phia
trong song, van toc dong chay khong co li
khoang 0,3 — 0,6 m/s. Cac kich ban huéng song
khac nhau trong hai mua I va kiét da dua ra mot
sO dic diém cua truong dong chay tai khu vuc.
Dong doc bo tai hai bén bo thuong c¢6 sy chénh
1éch vé d6 16n van tdc dong chay va dong chay
trong pha triéu Ién thuong 16n hon trong pha
triéu xuéng. V4i ba huéng song chinh 1a Dong
Bic, Pong va Pong Nam, dong chay doc bd chu
yéu c6 huéng Pong Nam — Tay Bic (riéng véi
song Pong Bic, hudng dong chay 1a Tay Béc —
Po6ng Nam) v6i van tde dong chay dao dong chi
yéu trong khoang 0,1 — 0,4 m/s. Véi hudng dong
chay Pong Nam — Tay Bic, dong doc bo nay ¢6
thé giai thich 1i do miii nhd phia Nam tai cira
Nhat Lé c¢6 xu hudng tién 1én phia Bic do qua
trinh van chuyén trAm tich doc bo tir Nam 1én
Bic dién ra lién tuc, diéu nay gop phan gay kho
thoat Iii va giao thong kho khan tai cira Nhat Lé.
Dong chay song trong mua kiét van téc dong
chay cha yéu dao dong tir 0,3 — 0,4 m/s, trong
mua 1ii 1én té1 0,9 - 1,1 m/s. Pac biét, voi dac
diém hinh thai cua song bo hep tai cura dic thu,
gay kho khan cho viéc thoat 1, van tdc dong tai
vi tri nay vao mua kiét khoang 1,1 — 1,3 m/s, vao
mua 1 1én téi 4 m/s va c6 thé 18n t6i 6 m/s trong
truong hop li 16n (KB7).

Song trong diéu kién thuong mua gio Tay
Nam kha nhd, chi khoang 0,25 —0,6m, con trong
mua gi6 Pong Béc, d6 cao song khoang hon 2m
& phia bén ngoai ctra, téi d6 sau khoang -3 dén -
4m, song bat dau d6 va dén cira Nhat Lé d6 cao
song khoang 0,4 — 0,5m.Céc kich ban hudng
song khac nhau trong hai mua 1d va kiét da dua
ra mot s6 ddc diém cua trudng thay dong luc khu
vuc. Truong song voi ba huéng Pong Bic, Dong
va Bong Nam véi chu ki va d§ cao khac nhau,
tuy nhién nhin chung, d6 cao séng khi dén
khoang d6 sau -3m tai khu vyc ctra song s€ giam
manh. Pac biét, vao mua lii, dong nudéc manh
chay tir song ra khién séng gan nhu lang sau khi
di qua d6 sau nay. Trong kich ban bao, truong
song rat 16n, khi dén gan bo du suy giam song
kha nhiéu so voi song ngoai khoi, nhung song
van con manh két hop vé6i chu ki song ngin co
thé gay x6i manh cho hai bén b va khu vuc cira
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Nhat Lé. Du vay, vai trd rat 16n ciia song 1a tao
nén nhitng dong chay doc bo' - nhan tb tac dong
rat 16n t6i qua trinh vén chuyén tram tich tai khu
vue, ma van dé 16n nhét hién nay tai khu vyc la
van dé boi 1ap tai cira Nhat Lé.

Nghién ctru da dua ra nhiing dic diém cia
truong thiy dong luc khu vuc cira Nhat L¢ trong
céc diéu kién khac nhau thong qua mé phong cac
kich ban c6 thé xay ra tai khu vyc ctra Nhat Lg.
Nhiing dic diém vé truong dong chay ciing song
tai khu vyc ctra Nhat Lé dugc dua ra, gop phﬁn
tao nén buc tranh thiy dong lyc tai khu vyc bién
tinh Quang Binh. Pay c6 thé 1a nhimng thong tin
¢6 thé gitp nhitng nha quan li hoach dinh nhimng
chinh sach phu hop voi dia phuong minh.  Tuy
nhién, nghién ctru ndy méi chi d& cap dén van dé
thuy dong luc, trong khi hé qua tic dong cua
truong thiy dong luc nay nhu van chuyén trim
tich, boi x6i hai bén bd khu vuc cira Nhat L§,...
chua dugc tinh dén. Pay 1a nhimg van d& phirc tap
va gdy biic xic, can tiép tuc ¢6 nhimg nghién ctru
sdu hon dé co thé dua ra nhimg quy hoach chinh
tri, tao didu kién phat trién kinh té cho khu virc.

Lo1i cam on

Nghién ctru nay dugc thyc hién tai Trung tam
Pong lyc hoc Thiy khi Méi truong, Truong Pai
hoc Khoa hoc Ty nhién, PHQGHN vai su tai trg
vé kinh phi va cac s6 liéu khao sat. Nhom thyc hién
xin tran trong cam on su hd trg quy bau nay.
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