U’NG DUNG MO HINH MIKE 21/3 FM COUPLE MO PHONG CHE PO
THUY PONG LUC VUNG CUA SONG DA NONG

Phung B&rc Chinh®, Bing Pinh Kha®, Nguyén Tho Sdo®?,
Nguyén Tién Giang®, Dang Thi Lan Phuong
WVién Khoa hoc Khi twong Thuy vdn va Bién déi khi hGu
@Trwdong Pai hoc Khoa hoc Tw nhién - Bai hoc Quéc gia Ho Noi

Ngay nhén bai 2/11/2019; ngdy chuyén phén bién 3/11/2019; ngdy chép nhdn déng 2/1/2020

Tém tat: Bai bdo trinh bay két qué trng dung mé hinh MIKE 21/3 FM Couple dé mé phdng ché dé thiy
déng lwc viing clra séng Pa Néng. Nghién ciru dé st dung chudi s6 liéu cua 2 dot khdo sdt tir ngay 13-
23/11/2015 va tir ngay 18/5-01/6/2016 dé€ hiéu chinh va kiém dinh mé hinh. Sau khi lva chon dwoc b
théng s6 mé hinh, tién hanh mé phéng ché dé thdy déng lwc vdi 3 nhém kich bdn khdc nhau dé phdn tich
nguyén nhdn boi lap, sat I&. Két qud mé phdng cho théy: Ché dé thuy déng luc viing ctra séng Ba Néng bién
déng manh trong mua gié Déng Bdc, it bién déng trong mua gié Tdy Nam, téc dé dong chdy trong mua gid
Déng Bdc Ién hon trong mua gié Tdy Nam; do dnh huéng cia hudng séng, dong chdy ven bd va dong chdy
trong séng, dia hinh khu vurc cira séng luén bj bién d6i. O khu vurc phia Bdc cira séng va xung quanh b ke,
hién twong bdi xdy ra & trong pham vi tir dwdng bo ra bién khodng 50m, hién tuwong x6i xdy ra trong pham
vi cdch dudng bo khodng tir 50-200m. O khu viwe hong séng lubn hinh thanh 1 cdn cdt, cdn cdt nay cd kich
thuwdc khdc nhau, tiy thudc vao hwdéng séng va dong chdy ven bo. O khu vuc phia trong ctra séng hinh thanh
nhitng diém boi xdi cuc bé do turong tdc giita dong chdy ven bo, séng tir bién va dong chdy tir séng ra.

Tir khéa: Cira séng Ba Néng, mé phdng, thuy déng luc, MIKE 21/3 FM Couple.

1. Mé& dau séng va trieu xAm nhap sdu vao trong sdng gay
Pa Néng 13 clra séng Ban Thach, ndm trén boi, x6i & khu vuc clra séng. Do vay, tac gia da

dia phan huyén Dang Hoa, tinh Pha Yén, 13 noi str dung md hinh MIKE 21/3 FM Couple [6] d&

ra vao, neo dau cac tau thuyén danh bat ca cla t"\‘h tf’a” c\he do ttmy ,dong.lt{‘c vung cua song

cac x3 Hoa Hiép Bic, Hoa Hiép Nam va Hoa Hiép Pa Nong, lam co s& chinh tri long dan, tao diéu

Trung. Thoi ky trwdc ndm 2001, clra sdng ludén kién cho tau thuyén ra vao duoc thuan loi.

bi boi 1ap, sat 1& va dién bién phirc tap. Tir ndm 2. Phuong phap va dir liéu

2001-2004, Uy ban nhan dan tinh Pha Yén tién
hanh xay ké & bd Bac dai 120m [6], nén trong
nhirng ndm 2005-2009, d6 rong vung clra song
it bién dong, clra séng twong d6i 6n dinh. Tuy
nhién tir nd&m 2009-2013, ctra séng bi boi 1ap
tr® lai, gdy khé khdn cho tau thuyén danh bat

ca luu thon%, nhat la vAao njua?can [4!' TAu' nifn Couple; md hinh MIKE 21 dugc sit dung dé tinh
2013-2016, Uy ban nhan dan tinh Phu Yén tién todn cac bién dau vao cho mé hinh MIKE 11 va mé

hanh nao vét khai thong long dan [3], do chura hinh MIKE 21FM/3 Couple; md hinh MIKE 21 FM/3
mb phong ché d thiy dong lyc ving cifa song, Couple dugc sir dung dé tinh toan ché& dé thay
nén sau khi nao vét, ctra sdbng dwgc ma rong, dbng Iure vfjng cita s.,c“)ng D3 Néng. '

2.1. Phwong phdp

Trong nghién cttu, bé md hinh MIKE dwoc sir
dung dé tinh toan, trong d6: M6 hinh MIKE-NAM
duoc st dung dé tinh dong chay tai cac tiéu luu
vuc lam dau vao cho md hinh thdy lwc MIKE 11
va lam bién dau vao cho md hinh MIKE 21 FM/3

Lién hé tdc gid: Phing Purc Chinh 2.2. Di¥ liéu ding cho cdc bién cia mé hinh
Email: ducchinh.imh@gmail.com - S8 liéu khi twong ndm 2015, 2016 tai tram
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Tuy Hoa va sé liéu mua ngay nam 2015, 2016 tai
tram Hoa Déng va Phu Lac lam dau vao md hinh
MIKE-NAM [1, 2];

- S8 liéu luu lwong khao séat tai chan cau
B&n Cui tr ngay 17-27/11/2016 va tir ngay 21-
28/11/2015 dé hiéu chinh va kiém dinh mé hinh
MIKE- NAM [1];

- D liéu ban d6 s6 dia hinh DEM 15x15 dé
thiét 13p cac tiéu lvu viye trong md hinh MIKE-
NAM [2];

- Di¥ liéu mat cdt ngang long dan luu vuc
sdng Ban Thach gdm 28 mét cat [1, 2];

- S8 liéu muc nudc thye do trong 2 dot

Hinh 1. Vj tri cdc diém do dac kh

2.3. Cdc buoc thue hién

- Thiét 1ap, hiéu chinh va kiém dinh mé
hinh, Iwa chon bd théng s6 md hinh MIKE-
NAM: K&t qud hiéu chinh va kiém dinh mé

khdo sat tlr ngay 13-20/11/2015 va tu ngay
21- 28/11/2015 tai chdn cau Pa Néng (vi tri
A1, A2) dé hiéu chinh, kiém dinh md hinh
MIKE 11 [1];

- S& liéu séng va muc nudc cha tram F1 va
B1 tlr ngay 13-28/11/2015 dé hiéu chinh, va cla
tram F2 va B2 tir ngay 18/5-01/6/2016 dé kiém
dinh mo6 hinh MIKE 21 FM/3 Couple [1]. Vi tri
cac diém do dac khao sat khu vuc clra séng Da
Néng dugc thé hién & Hinh 1.

- DIt liéu dia hinh ddy & khu vuc clra séng co
ti 18 1/5.000 va di¥ liéu dia hinh khu vuc Bién
Doéng co ti lé 1/50.000 [1].

Go sdt khu vue ctra séng Ba Néng

hinh MIKE- NAM cho chi s& Nash-Sutcliffe dat
0,76 va 0,71. S& dung bo théng s tim duoc
dé tinh todn dong chay san sinh t¥ mwa cho
cac tiéu lwu vuc, lam bién dau vao cho mo
hinh thay lwc MIKE 11.
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Hinh 2. Két qud hiéu chinh mé hinh MIKE-NAM
tai vj tri cGu Bén Cdi tir ngay 17-27/11/2016

Hinh 3. Két qué kiém dinh mé hinh MIKE-NAM
tai vj tri cGu Bén Cdi tir ngay 21-28/11/2015
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- Thiét 1ap, hiéu chinh va kiém dinh m6 hinh
MIKE 11: Lya chon bd thdng s6 mé hinh MIKE
11, tién hanh tinh todn dong chay lam bién dau
vao cho mo hinh MIKE 21/3 FM Couple.

S dung chui s6 liéu muc nwdc dot khao sat

Ciu Bén Cii

tai vi tri cdu Da Néng tir ngay 13-20/11/2015 va
tir ngay 21-28/11/2015 dé hiéu chinh va kiém
dinh mé hinh MIKE 11. Két qud hiéu chinh va
kiém dinh md hinh cho chi s6 Nash-Sutcliffe dat
0,94 va 0,92 (Hinh 5, 6).

P

Hinh 5. Két quéa hiéu chinh mé hinh
tai cdu Pa Néng tir ngay 13-20/11/2015

- Thiét 1ap mé hinh MIKE 21/3 FM Couple
vung ctra séng Da Nong.

Mién tinh cda khu vic nghién clru ¢6 toa do:
Diém phia Tay c6 toa do: 12°58'59”; 106°8’24”;
diém phia Bic c6 toa do: 12°58'88”; 106°9'14”;
diémphiabéngcdtoadd: 12°55’42”7;106°10°59”;
diém phia Nam c6 toa d6: 12°56’17”’; 106°12’0".
Khodang cach tir cdu Da NOng tdi vi tri ngoai khoi
cach clra séng 4km (Hinh 7).

Ludi tinh toan Bién Déng (Mesh BD) 13 ludi
tam gidc cé toa d6: Tir vidd 1° dén 25°, kinh d6
=57 || TAP CHi KHOA HQC BIEN pOI KHi HAU
S6 13 - Thang 3/2020

Hinh 6. Két qud kiém dinh mé hinh
tai cdu Ba Néng tir ngay 21-28/11/2015

99° dé&n 121°, kich thwdc trung binh mdi 6 lwdi
|4 500m. Luédi tinh toan Bién Péng (Mesh BD)
phuc vu tinh thdy triéu trén toan Bién Dong va
séng ngoai khoi truyén vao lam diéu kién bién
cho luéi tinh clra khu vuc nghién ciru (Mesh
). T6ng s6 phan tlr dugc dua vao tinh todn |a
12.423, kich thudc mdi phan t&r khodng 20-
400m, trong dé khu vuc lubng tau ra vao clra
Da Noéng duoc chi tiét hoa vai kich thudc 6 ludi
tir 10-30m, khu vire ngoai bién kich thuwdce cac 6
Wi tir 50-400m (Hinh 8).
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Hinh 7. Ludi tinh todn 2 chiéu khu vure cira Ba Néng

S dung chudi s6 liéu séng quan trac tir ngay
18/5-01/6/2016 tai tram F2 va B2 dé hiéu chinh
mé hinh. K&t qua hiéu chinh cho thay, tai tram
F2 chi s6 Nash-Sutcliffe dat 97%, tai tram B2 chi
s6 Nash-Sutcliffe dat 96% (Hinh 9, 10).

S dung chudi s6 liéu muc nwdc tai tram F1
va d6 cao song tai tram B1 tir 13-28/11/2015 dé
kiém dinh md hinh. P4 tin cdy cia mé hinh duoc
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Hinh 9. Bé cao song thuc do va tinh todn
tai tram F2
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Hinh 11. buwong qud trinh myc nwdc thue do
va tinh todn tai tram F1
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Hinh 8. Lwdi tinh cho khu vurc Bién Béng

danh gia theo chi s6 Nash-Sutcliffe. Tai tram F1,
chi s6 Nash-Sutcliffe dat 92%; tai tram B1 chi s&
Nash-Sutcliffe dat 76% (Hinh 11, 12).

Két qud hiéu chinh va kiém dinh md hinh
tai cac diém khao sat 1a kha tét, nhu vay cé thé
st dung bd thong sé cla mo hinh dé tinh toan
ché& d6 thay dong luc cho khu vie clra sdng Pa
Nong.
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Hinh 10. D6 cao séng thuc do va tinh todn
tai tram B2

B6 cao sdmg (m)
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Hinh 12. D6 cao séng thuc do va tinh todn
tai tram B1
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3. Két qua

3.1. Két qua mé phéng ché dé thiay déng luc
cho kich bén hién trang

Két qud tinh todn, mé phong ché do thay
dong lyc trong cac thoi ky quan trac (Hinh 13-
15) cho thay:

- Trong thoi gian tr ngay 13-28/11/2015,
séng truyén theo huéng Dong Bic. DO cao séng
@ khu vuec clra séng dat 1,2-1,5m, & phia trong
clra sdng tir 0,4-1,2m (séng danh thang vao khu
vure dén bién phong va khu vue cang cd, gay sat
I& nghiém trong & cac khu vue nay). Vao thoi ky
triéu I&n, dong chay chay tir bién vao sdng, téc
dod dong chay I&n nhat phia trong clra sdng tai
thoi diém dinh triéu tir 0,2-0,4m/s. Vao thoi ky
triu rat, dong chay tir séng chay ra bién, t6c d6
dong chay dao dong tlr 0,2-0,5m/s. Trong thoi

L]
"

e Yowee igt I
b dt

ky nay, bién dong dia hinh day khu vuc ctra séng
kha manh, hién tugng boi 1p, sat 1& xay ra dong
thoi. Hién tuong xéi 1& xdy ra & phia bd Bac, boy
Nam va phia trong ctra séng, dé sau cla cic hé
x6i khodng tir 10-20cm. O khu vuec d3u mii ke
c6 hién twong dong bun cat van chuyén doc bo
hudng Bac Nam vuot qua miii ké vao boi lap
clra sdng, chiéu day clha I&p bdi nay khoang tir
60-70cm.

- Trong thoi gian tlr ngay 18/5-01/6/2016,
séng truyén theo hudng Péng Nam, dé cao séng
& khu vuece clra song tir 0,10-0,12m, dé cao séng
phia trong ctra séng tir 0,06-0,1m. Vao mua nay,
dong chdy khu vuc clra sdng rat nho, khoang
0,1m/s. Trong thoi ky nay, dia hinh day khu vuc
clra song Da Nong it bién déng, tuy nhién khu
vue clra sdng va phia ngoai bién dan hinh thanh
céc con cat cé dd cao khoang tir 5-10cm.

Sl g w7 0 100

19000

Teng Stup 19801700

Trworng séng khu vue cira séng Ba Néng

Trwong dong chady khu vue ctra séng Pa Néng
tai thoi diém dinh triéu

Hinh 13. Két qud mé phdng trurdng séng va trworng dong chdy tir ngay 13-28/11/2015

Trudng séng khu vure cira séng Ba Néng

taais
iz

Trurong dong chdy khu vuee cira séng Ba Néng
tai thoi diém dinh triéu

Hinh 14. Két qué mé6 phdng trudng séng va trwdrng dong chdy tir ngay 18/5-01/6/2016
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Hinh 15. Bién déng dia hinh ddy khu viuc

ctra séng Pa Néng tir ngay 13-28/11/2015
3.2. Két qua mé phéng ché dé thiay déng luc
theo cdc kich ban
3.2.1. Cdc yéu t6 tac ddng dén ché do thudy déng
lwe khu vure cua séng Pa Néng

Ché dd thady déng luc khu vuc clra séng phu
thudc ché dd dong chay trong séng, ché dd séng
va triéu:

120 ¢

8
T

Lum hwomg md/s

2 5 8

[=]

I o m v V

VI VI VID IX X W
Thing

Hinh 16. Bién déng dia hinh ddy khu vyc
ctra séng Pa Néng tir ngay 18/5-01/6/2016
Dong chdy trong sdng c¢d 2 mua nhéat dinh,
mua It va mua can. MUa can bat dau tir thang
| d&n thang IX, mua Ii bat dau tir thang X dén
thang XII (Hinh 17);

Séng & khu vy clra séng Da Nong chiu tac
déng cta ché d6 gié & khu vuc nay (Hinh 18),
hudng séng chl yéu 1a huéng séng Dong Bac,
Dong, Nam, Tdy Nam va Dong Nam (Bang 1).

Hinh 17. Lwu lwong nudc trung binh thdng tai cdu Ba Néng (1982-2016)

Bdng 1. Béng tén sudt cdc huwdng séng trung binh nhiéu ndm tai cira Da Néng

Hwéng | ] 1 v \' Vi Vil Vil IX X Xl Xl Téng
séng\
Thang
N 0,1 0,3 0,2 0,1 0,88
NE 7,9 6,0 4,7 3,3 1,9 0,3 0,1 0,2 2,8 7,3 7,5 8,2 | 50,20
E o6| 16| 32| 35| 28| o8| 04| 06| 11| 07| 06| 03]16,110
SE o1/ o6| 13| 19| 11| 10| o8| 09| 01 7,84
S 0,1 1,6 3,5 3,8 3,2 1,8 0,1 14,10
SW 0,3 2,2 3 3,3 1,0 9,80
W 0,3 0,2 0,3 0,2 0,97
NW 0,1 0,1 0,19
Téng 8,5 7,7 8,5 8,2 8,5 8,2 8,5 8,5 8,2 8,5 8,2 8,5 100
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3.2.2. Lya chon cdc kich bdn mé phdng

Dé xac dinh duoc nguyén nhan gay boi
lap, sat 1& khu vie clra sdng Da Néng, trén co
s& phan tich thoi gian va cdc yéu t6 tic dong
dén ché dd thay déng luc khu vue cda séng Da
Néng, tac gia d3 lua chon 3 nhédm kich ban dé
mé phong, gbm:

Nhém kich ban 1: Md phdng ché do thay

Mua gi6 BDB-TN

"4!—

Mua gi6 TN-DB

dong luc khu vue clra song Da Nong theo mua
gio va mua dong chdy (Hinh 18);

Nhém kich ban 2: M6 phdng ché d6 thdy dong
lwe khu vire clra séng Da Nong khi cé bio d6 bo;

Nhém kich bdn 3: M6 phéng ché d6 thuay
dong luc khu vuc clra sdbng Da Néng theo thoi
gian lién tuc trong nam (nam 2016 la nam dai
dién).

Mua gié BB-TN

- ———

T2 T3 T-l | T5 | T6 | T?l T8 |T9 |T10| Tlll Tl"’l

J<.I_l_|_|_|_l_|_L> _ I

Miuia can

Mua In

Hinh 18. Phdn bé mua gié chd dao va mia dong chdy theo cdc thdng

3.2.3. Két quéd mb phdng ché dé thiy déng luc
theo nhém kich bén 1

Duya vao dac diém dong chay va phan b6 mua
gio trong nam (Hinh 17 va Hinh 18), tac gia da
chia nhdm kich ban 1 thanh 3 thoi ky tinh toan,
gdbm: Thoi ky tir thang | dén thang IV; thoi ky tir
thang V dén thang IV; thoi ky tir thang X dén
thang XII:

Do duong bo khu vue clra sdng Ba Noéng co

hudng Tay Bac - Dong Nam nén séng huéng Nam,
Tay Nam, Tay va Tay Bac khong tac dong dén khu
vue duong bo, bdi vay trong nhdm kich ban 1 chi
xem xét 4 hudng séng gdm: Huwdng Bac (KB B1,
KB B5, KB B9); Dong Bic (KB B2, KB B6, KB B10);
Déng (KB B3, KB B7, KB B11) va Déng Nam (KB B4,
KB B8, KB B12). K&t qua m6 phdng ché dé thay
dong lwc khu vie clra sdbng Da Nong theo nhém
kich ban 1 duoc trinh bay trong Hinh 19, 20, 21.

. — "9
! ~ A
- > % e -~ Y -
KB B1 KB B2
-
= \
1 o P
}
Y Y
KB B3 KB B4

Hinh 19. Bién déng dia hinh ddy khu vurc cira Ba Néng theo cdc hudng song thoi ky tir thdng | dén thdng IV

KB B>

KB B7

KB B8

Hinh 20. Bién déng dia hinh ddy khu vure cira Pa Néng theo cdc hudng séng thoi ky tir thdng V dén thdang IX
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KB Bl1
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e

KB B12

Hinh 21. Bién déng dia hinh ddy khu vuc civa Ba Néng
theo cdc hudng séng thoi ky tir thang X dén thdng Xil

Két qua phan tich tinh todn cho thay:

- Ché d6 dong chay khu vuc clra séng Da
Néng it bi &nh hudng cla ché dd dong chay
trong sdng, van tdc dong chay phia trong clra
séng & cac thoi ky déu duwdi 0,05m/s;

- Khi séng & khu vuc clra sdng Da Nong co
hudng Bac, Dong Bac va hudng Dong thi dong
chay khu vuc ven bién c6 huéng tir Bac xudng
Nam, khi song & khu vuc clra sdng Da Néng cé
huwdng Déng Nam thi dong chay ven bién c¢é
hudng tir Nam 1én Bac;

- Khi xuat hién séng huéng Bic, Dong Bac
va bong Nam dong chay phia Bic va dong chay
phia Nam clra séng hinh thanh cac diém cé van
tdc dong chay tir 0,15-0,40m/s trong thdi ky tir
thang | dén thang IV, tir 0,20 dén trén 0,55m/s
trong thoi ky tr thang X dén thang XII va dudi
0,15m/s trong thoi ky tir thdng V dén thang IX.
Nhu vay, van tdc dong chay ven bd trong mua
gié Dong Bac 16n hon dong chay ven bd trong
mua gié Tay Nam,;

- Dia hinh khu vuc clra séng luén bj bién doi
theo cac hudng song va hudng dong chay, mirc
do boi x6i & cac khu vue 1a khac nhau, cu thé:

+ Khu vuc phia Bac, phia Nam clra séng va
xung quanh bd ké: Boi x6i déng thoi xay ra, hién
tuong boéi xdy ra trong pham vi 50m, mic d6

b6i 14p tir 0,16 dén trén 0,55m, hién tuong x4i
xay ra trong pham vi t&r 50-200m, mirc do x4i tir
0,24-0,4m.

Khi xuat hién séng hudng Bac, Dong Bac va
huéng Dong, dong chdy ven bo cd hudng tir
Bac xuong Nam dem bun cat van chuyén doc
b& tir Bac xuéng Nam gay boi 1ap & khu vuc ven
b trong pham vi tir 50m va xung quanh bo ké.
Ngoai ra, séng tlir bién hudng Bac, Pong Bac va
huwdng Dong x6i (day) bun cat & khu viure cdch bor
tir 50 dén 200m vao boi lap.

Khi xuat hién séng hudng Péng Nam, dong
chay ven bo ¢é hudng tir Nam |én Béc, do anh
huwdng cla b3i d4 gbc va clra séng va b ké nén
bun cét bi ngadn gitr lai & phia Nam, hodc bi dua
vao trong sdng bdi vay dong chady tir Nam [én
Bac khong dem theo bun cat dé boi 1ap. Trong
thoi diém nay, song hudng Dong Nam xoi (day)
bun cat & khu vuc cach bd 50 d&n 200m vao boi
|&p phia trong khu virc gan bo.

+ Khu vuc hong sdng: O giita hong song ludn
hinh thanh 1 cén cat, cén cat nay cd kich thuwdc
khac nhau va cé d6 day duwdi 0,08m, kich thwdc
cla cbn cat tly thudc vao huwdng séng, dong
chay ven bd va ddc biét khi cé bdo d6 bd.

+ Khu vure phia trong clra séng: Boi xéi xay ra
ch yé&u trong mua I tir thdng X dén thang XII
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nhat 1a trong mua gié Béc, Pong Bic. & day hinh
thanh nhitng diém bdi x6i cuc bd, mirc d6 boi tir
0,08-0,24m, mirc do6 xdi tr 0,16-0,24m, nguyén
nhan chinh la do tuwong téac gitta dong chay ven
b, séng tir bién vao va dong chay tir séng ra.

Trong cac thdng mua can (tir thang | dén
thang IX), dia hinh & khu vuc nay cling bién doi
khac nhau theo cac huwédng séng khac nhau, song
murc d6 bdi, x6i & khu vwe nay khd nhd (dudi
0,08m).

3.2.4. Két qud mé phdng ché dé thuy déng luc
theo nhém kich ban 2

Khi cé b3o d6 bo, t6c dd gié vung gan tdm
bao rat 1&n. Duwdng di cia b3o cd thé lam gia
tang van téc dong chay va do cao séng dé bo vao
khu vure clra sdng lam cho ché d6 thiy dong luc
vung clra song bi thay déi.

D& danh gia mirc dd anh hwdng cla céc tran
b3o dén qua trinh boi |ap, sat |& clra séng, trong
nhém kich ban 2, tac gia chon 3 trdn b3o dién
hinh d3 tirng xay ra va tdc dong vao khu viec phia
Bac clra song (b3o s6 8 ndm 2001), phia Nam
clra sdng (bdo s& 10 ndm 2008) va khu vuec clra
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Hinh 22. Bién déi ddy theo kich ban béo dé bé
phia Béc ctra séng (bdo s6 8 ndm 2001)

séng (b3o s6 12 ndm 2017) dé mé phong. Két
qua mo phéng ché dé thdy déng lwc khu vuc
clra séng Da Nong theo nhom kich ban 2 (Hinh
22, 23, 24) cho thay:

- Séng & khu vurc clra sdng Ba Néng kha 16,
séng tdc ddng manh vao khu vuc ven b va 1an
sau vao phia trong clra séng.

- Cac tran b3o nay déu xuat hién trong thang
Xl, day la thoi ky mua Il trong séng, nén khi cé
b3o d6 bd, dong chay do sdng b3o twong tic vai
dong chay trong séng hinh thanh mét sé diém
xody & phia trong clra sdng, tai cac diém nay
thudng cé van téc dong chay I&n hon céac vi tri
khac.

- Bién dong dia hinh cé co ché cung v&i nhdm
kich ban 1, tuy nhién do cwdng d6 cta cac tran
b3o khéc nhau, vi tri d6 bd ciling khdc nhau nén
dd cao séng, tdc d6 dong chady va mirc do boi x6i
khu vic clra séng sé khac nhau. & khu vuc hong
séng va phia trong clra séng twong tac dong
chay ven bo, séng tir bién vao thing thé dong
chdy trong séng, cac con cat bj dich chuyén vao
phia trong ctra séng.
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Hinh 23. Bién déi ddy séng theo kich ban béo
dé b6 cira séng (béo s6 12 ndm 2017)
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Hinh 24. Bién déi ddy theo kich ban béo d6 bé phia Nam ctra séng (béo s6 10 ndm 2008)
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3.2.4. Két qud mé phdng ché dé thuy déng luc
theo nhém kich ban 3

Dé& md phdng ché d6 thiy dong luc lién tuc
trong ndm, tac gid chon ndm 2016 |1 ndm dién
hinh vi ndm nay c6 nhiéu ngudn s6 liéu dap tng
nhu cau tinh toan. Cac diéu kién bién cla mo
hinh gdbm: Bién séng duwoc trich tir md hinh séng
todn cau trong thdi gian tinh toan (ngudn sé liéu
tr ECMWEF); bién s6ng dugc tinh todn tir mo
hinh thiy lyc 1 chiu tai cdu Pa Nong; dia hinh
thang 11/2015 [1].

Két qud md phong ché do thay dong luc
lién tuc trong ndm 2016 cho thay: Ché d6 thly
dong luc khu viee clra séng trong ndm 2016 bién
d6i manh trong mua gié Péng Bic, it bién dai
trong mua gié Tay Nam; ché d6 song, ché do
dong chay va bién déng dia hinh ddy vé co ban
c6 cung co ché véi nhdm kich ban 1, song két
qua mo phong dugc chi tiét hda cho tirng thing
trong nam.

T két qud md phdng ché dd thdy dong lwc

724.302

4.506

cho tirng thang trong ndm, tién hanh tinh toan
lvong bun cat van chuyén qua mdt s mat cat
khu vire clra séng. K&t qua duoc trinh bay trong
Hinh 25, Bang 2.

- Gia tri duong 1a bun cat di tir phia Bic
xuéng phia Nam; gid tri am |a bun cét di tir phia
Nam |én phia Bac.

Két qua tinh todn cho thay: Trong thoi doan
tir thdng I-1ll va X-XIl bun cat ¢ xu thé van
chuyén tir phia Bac xuéng phia Nam; trong thoi
ky tir thang IV dén thang IX lai c6 xu thé nguoc
lai (tr phia Nam |én phia Bac). Xét pham vi clra
Da Néng duoc gidi han béi mat cat MC8, MC9
va cau Da Nong, hién twong boi tai clra séng xay
ra trong cad 1 nam trung binh khoang 517.000m?3,
chi yéu trong thang I-1l va XI-XIl chiém khoang
91%. Trong d6, ngubn tir sdng ra khoang
6.500m3, lvgng bun cat van chuyén xuéng phia
Nam khoang 87.000m?3, trong khi dé lugng bun
cat lwong bun cat tir Bac clra Da Nong di xudng
khoang 598.000m3.

479.134

226.661

Hinh 25. Biéu dién khéi lugng bdi xdi tai khu vure clra D& Nong trong cdc giai doan ném 2016
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Bdng 2. Khéi lugng buin cdt vén chuyén qua cdc mdt cat (m?)

Thang Thang Thang Thang Thang Thang Thang Thang Thang Thang Thang Thang Tong
| 1l 1] \% \ Vi Vil Vil IX X Xl XH
mc7 420.645 | 284.189 19.968 -1.655 -473 -743 -774 -1.322 -18 10.831 | 122.044 | 346.259 | 1.198.950
Y[} 128.334 | 205.838 | 43.843 -1.792 -972 -498 -572 -987 -1.280 6.034 96.047 | 124.580 598.575
MC9 12.261 35.708 6.165 -2.306 -1.120 -482 -510 -1.191 -1.201 2.462 15.827 21.746 87.357
MC10 | 283.729 | 376.569 | 40.657 -1.218 -684 -572 -586 -814 -414 8.725 | 173.222 | 301.539 | 1.180.154
song 648 380 324 260 257 234 191 188 353 1.062 1.431 1.179 6.506
B6i-X6i | 116.721 | 170.510 | 38.003 774 405 218 129 392 273 4.634 | 81.651 | 104.013 517.723

4. Két luan

Tl cac kich ban md phdng ché d6 thay déng
Iwc khu vure clra sdng Ba Nong, cé két luan sau:

Ché& d6 thuy déng lwc vung clra sbng Da
Nong dién bién rat phirc tap, bién ddng manh
trong mua gi6é Dong Bac, it bién ddng hon trong
mua gié Ty Nam. Téc dé dong chay trong mua
gié Dong Bac I&n hon trong mua gié Tay Nam.
Séng trong mua gié Tay Nam & phia trong clra
song rat nho;

Ché d6 séng khu vuc clra séng Pa Néng
chiu anh hwdng cha ché dd gié tai khu vuc nay.
Vao mua gié Pong Bac, hwdng séng chi dao 1a
huéng Pong Bac va hudng Pong. Do b bién
khu vuece clra sdng Da Nong chay theo hudng Tay
Bac - Ddng Nam nén vao mua gié Dong Bac, tur
thang X dén thang IV ndm sau, sdng lan siu vao
trong séng gay boi, xéi |& vung clra séng, dac
biét 13 khi c6 bdo d6 bd.

Do anh hudng cla hudng séng, dong chay
ven bo va dong chay trong séng, dia hinh khu
viyc clra séng ludn bi bién ddi, mirc d6 boi
x6i & cac khu vuc la khac nhau. O khu vuc
phia Bic clra séng va xung quanh bo k&, hién
twong bdi xay ra @ trong pham vi tir duong
bd ra bién khoang 50m, hién twong xdi xay
ra trong pham vi cdch dudng bd khoadng tir
50 d&€n 200m. O khu vuc hong séng luon hinh
thanh 1 cdn cat, con cat nay cd kich thudc
khdc nhau, kich thuéc cda con cat tuy thudc
vao huwdng séng va dong chay ven bo, dac biét
con cat nay bj ddy vao phia trong clra song khi
c6 bdo dé bd. O phia trong clra séng, hién
twong boi, xéi xdy ra chu yéu trong mua I
tlr thang X dén théng XIlI, & khu vuc nay hinh
thanh nhitrng diém boi xdi cuc bd do twong
tac gitra dong chay ven bd, séng tir bién va
dong chay tir séng ra.

L&i cdm on: Tdc gid xin guri 17 cdm on sw hé tror cia Dé tai cdp Nha nudc “Nghién ciru co sé khoa
hoc dé xdc dinh co' ché boi lép, sat I8 va dé xudt cdc gidi phdp én dinh cdc ctra séng Pa Dién va Pa Néng
tinh Phu Yén phuc vu phdt trién bén vitng co' s& ha téng va kinh té - xa h6i”, Mé s6 DTPL.CN.15/15 va Dé
tai cdp B6 “Nghién ctru co sé khoa hoc va thuec tién dé cdnh bdo va dé xudt gidi phdp kiém sodt ngdp lut
& lwu vyre s6ng Ban Thach”, Mé sé TNMT.2018.05.36. Tdc gid ciing xin cdm on cdc phdn bién vé nhitng

gdp y dé bai bdo hoan thién hon.
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APPLICATION OF MIKE 21/3 FM COUPLE TO SIMULATE THE HYDRAULIC
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Abstract: The paper presents the results of applying the model MIKE 21/3 FM Couple to simulate the
hydrodynamic regime of Da Nong estuary. The data series of 2 surveys from 13 to 23 November 2015
and from May 18 to June 1, 2016 were used to calibrate and verify the model. After selecting the model
parameters, hydrodynamic mode simulation with 3 different scenario groups to find the causes of
sedimentation and erosion. The simulation results show that: During the northeast monsoon season, the
hydrodynamic regime in the Da Nong estuary area is more changed than during the southwest monsoon.
The flow velocity in the northeast monsoon season is greater than in the southwest monsoon. Velocity and
hight of waves during the southwest monsoon in the estuary are very small; Due to the influence of wave
directions, coastal currents and currents in the river, the topography of the estuary area is always changing.
In the northern part of the river mouth and around the embankment, sediments occur within a distance of
about 50m from the shoreline to the sea, erosion occurs within a distance of 50 to 200m from the shoreline.
In the river mouth area is always formed a sand dune, this sand dunes have different sizes depending on the
wave direction and coastal currents. In the area inside the estuary, there are erosion accretion points due to
the interaction between the coastal currents, the waves from the sea and the flows from the rivers.

Key words: Da Nong estuary, simulations, hydrodynamics, MIKE 21/3 FM Couple.
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