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Thanh Hoéa c6 dwong bo bién dai 102 km theo huwéng dong bic - tiy nam (PB-TN), 1a ha ngudn luu vue
song M4, noi ciac nhanh séng Ma d6 ra Bién Pong. Ché d thiy dong lwe & khu vire cira sdng, ven bién nay
ngoai anh hwéng ciia ché dd gié mua, con bi anh huwdng clia twong tac giira dong chiy sdéng véi bién nén
bién d6i rat phirc tap. Mit khac, s lwong tram quan tric, do dac thity héi viin co ban rit it do d6 khong
¢6 dii so liéu phuc vu quy hoach, thiét ké giai phap bio vé bo. Bai bio da sir dung mé hinh MIKE21/3
Coupled dé tinh toan xac dinh cac dic trung chi tiét vé séng, dong chay theo miia cho khu vire nghién ciru
bao gom khu vire nwée siu dén khu vure cira sdng va ven bo, trén co sé' 6 dwa ra nhirng nhin dinh vé sy
bién ddi theo mua ciia cac yéu to thiy dong luc. Két qua tinh toan 1 co sé dé dwa ra cac giai phap bao vé
bo, phong chdng sat 16..., phuc vu phat trién bén virng kinh té - xa hdi tinh Thanh Héa.

Tir khéa: bo bién Thanh Héa, civa séng Ma, mé hinh thiiy déng luc.
Chi s6 phdn logi 1.5

SEASONAL CHANGES OF HYDRODYNAMIC D3t van de

REGIME AT THE ESTUARINE AND COASTAL AREA
OF MA RIVER BASIN

Summary

Thanh Hoa has a 102 km coastline with Northeast to Southwest
direction, is the downstream of Ma river basin, and is the place
where the river tributaries flow into the sea. Hydrodynamic
regime in estuaries and coastal area is not only influenced
by the monsoon but also affected by the interaction between
the river flow and the sea, thus hydrodynamic regime is very
complex. Due to the limited number of hydrological gauging
stations, there is not enough data for planning, designing to
protect the coastal area. The Mike 21/3 Coupled model has
been used in this study to calculate the characteristics of waves,
flows in the research areas from deepwater area to coastal and
estuarine areas, and also identify the seasonal changes of these
characteristics. These results will be the basis for proposing the
measures for the coastal protection, prevention of landslides...
to serve for sustainable economic development of Thanh Hoa
province.

Keywords: hydrodynamic model, Ma river estuary, Thanh Hoa
coastline.
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Thanh Ho4 nim & Bic Trung BO,
cach Thu d6 Ha Nb6i 150 km vé phia
nam. Hé théng song Ma db truc tiép ra
Bién Pong qua 3 cira song: Lén, Lach
Truong va song Ma. Day la hé thong
song quan trong nhat bdi tu cho dai ven
bién phia bic cua Thanh Héa. Ving bién
Thanh Hoa c6 ché do song, dong chay
bién ddi theo mua kha rd rét, tuy nhién
khu vyc ctra song ven bién lai c6 ché
d6 thuy luc bién ddi phuc tap hon do
c6 sy tuong tac voi dong chay tur song.
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Hinh 1:vi tri khu viee civa séng ven bién tinh Thanh Hoa

Bii bién Sam Son, Thanh Hoa 12 mot
trong nhitng dia diém du lich ndi tiéng



& Viét Nam. Tuy nhién, trong nhitng nim gan day, tai
khu vyc ndy di xay ra hién tuong x6i 16 bo - bai bién
hét stre phuc tap, nhit 1a doan bo bién tir phia ctra Hoi
kéo dai toi bai C (xa Quang Cu) da xay ra hién tuong
x061 bai va sat 16 bo kha nghiém trong. Pa c6 mot sb
nghién ctru vé thuy dong luc va van chuyén bun cat
phuc vu giai thich nguyén nhan x61 16 khu vuc nay
(Lé Manh Hung va nnk, 2013) [1], tuy vay két qua
nghién ctru mdi tinh toan vai mot s6 kich ban nhét dinh
(bao Damrey, song hudng dong nam - BN, song hudng
dong bac - DB). Ngoai ra, do pham vi tinh toan ctia m
hinh nho, thoi gian tinh toan ngan nén két qua nghién
ctru chua phan anh hoan toan sat véi thuc té. Bai bao
nay st dung mé hinh MIKE21/3 Coupled dé tinh toan
v6i mién tinh 16n va thoi gian tinh toan dai nén két
qua tinh todn kha quan hon, khéc phuc dugc nhiing
nhugc diém cia nghién ctru trude voi viée tinh toan
mo phong lién tuc mot nam dai dién dé phan tich chi
tiét su bién dong theo mua cua ché do thuy luc khu vuc
ctra song ven bién Thanh Héa. Ngoai ra, con xét dén
su tuong tac gitra yeu t6 dong chay ttr cac ctra song voi
cac yéu tb thuy triéu, song bién... Két qua cua nghlen
ctru da xac dinh duoc cac dac trung chi tiét vé song,
dong chay theo mua cho cac khu vuc cu thé, tir khu
vue nude sau dén khu vuce ctra song va ven bo, trén co
s& d6 dua ra dugc nhitng nhan dinh vé su bién ddi cua
cac yéu t6 dong luc co tinh quy lut theo mua cho khu
vuc nghién ctru, lam co so dua ra cac giai phap bao vé
b, phong chdng sat 10... phuc vu phat trién bén viing
kinh té - x4 hoi.

Tai liéu va cong cu tinh toan

Tai li¢u

Tai liéu phuc vu qua trinh nghién ctru g@)m dia hinh,
thuy hai van tai khu vuec:

- Bia hinh khu vyc tinh toan dugc xdy dung dua
trén cac hai d6 ty 1& 1/100.000 va 1/200.000, cac sb
liéu ven bo dugc thu thap tir cac binh dd do dac ty 1¢
1/5.000 cac ndm 2009 va 2011 do Vién Khoa hoc Thuy
loi Viét Nam thyc hién [2, 3], cac s liéu dia hinh nay
dugc dua vé cing hé toa d6 VN 2000 va cao do chuin
qudc gia. ..

- Stur dung s6 liéu khi tuong thuy van cia mot sb
tram quan tric khu vyc ctra song Ma: trong cira song
Ma c6 tram Quang Chéu quan tric muc nudc, thuong
nguon tram Quang Chau 20 km c6 tram Glang quan
trac myc nudce. SO liéu ciia cac tram nay c6 thé phan
tich bién dong theo mua cua dong chay trong song.
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Tuy nhién, vung ctra song khong c6 céc tram quan trac
hai van nén cac dac trung thuy dong luc vung ctra song
ven bién dugc tinh toan thong qua md hinh toén.

Cong cu tinh todn

Nghién ctru sir dung mé hinh sé MIKE21/3 Coupled
Model FM cua DHI dé mé phong thuy dong luc ving
ctra song ven bién Thanh Hoa. Module lién hop MIKE
21/3 Coupled 1 hé thdng lién két dong c6 thé lién két
cac module tinh toan dong chay (MIKE 21FM) va
song (MIKE 21SW). Viéc lién két dong cac module
cho phép tinh toan su tac dong qua lai 1an nhau gitta
cac qua trinh nhu tuong tac song va dong chay (hinh
2).

M6 hinh séng s MO0 hinh dong chay
(MIKE 215W) (MIKE 21FM)
\ 4 \ 4 r 4
Pic trung séng: - e Twong tic
Hs, Ts, Ds Ung suat song song — dong chay

Hinh 2: so dé két ndi module séng va dong chay
trong mo hinh MIKE 21/3 Coupled

Thiét Igp mé hinh MIKE21/3 Coupled Model FM
cho khu viee civa song ven bién lwu viee song Mi

Pham vi thiét lgp mé hinh: nghién ctru dugc tap
trung vao khu vuc ctra séng ven bién Thanh Hoa co
gi6i han phia béc tir vi tri cira Lach Sung, phia nam dén
bd bién khu vuc Quang Thai - huyén Quang Xuong.
Tuy nhién, khu vure nghién ctru c6 nhiéu cira séng gan
nhau, c6 sy tuong tac vé dong chay giita cac ctra song
nén pham vi mé hinh da dugc mo rong vé phia bic 1én
dén ctra Ha Lan (s6ng S0), phia nam mé rong dén khu
vuc cira Lach Ghép (séng Yén) dii khong gian dé dam
bao tinh 6n dinh mé hinh cho khu vuc nghién ciru.

Thiét IGp dia hinh, i tinh va diéu kién bién: pham
vi thiét 1ap lugi dia hinh mién tinh cia mé hinh dugce
gioi han: chiéu doc bd tinh tir vi tri bién phia béc tai
khu vuc cira song So dén bién phia nam gan t6i khu
vuc cira song Yén c6 chiéu dai khoang 100 km; chiéu
rong mién ludi tinh tir bd ra phia bién khoang 50 km
té1 do sau 30 m. Ludi tinh mo hinh st dung s6 liéu
ban do dia hinh khu vyc nghién ctru ty 18 1/5.000 dén
1/25.000, c6 sb liéu do bd sung dia hinh khu vuc céac
ctra séng tir nam 2009 dén 2011. Mo hinh st dung luéi
tam gidc linh hoat (ludi phi ciu trac) c¢6 do phan giai
thay d6i tang dan tir ngoai bién sau vao sat bd va cac
clra s6ng. Ludi tinh toan ctia mo hinh c6 tong s6 nut
ludi 1a 22.764 va s6 phan tir 1a 42.883, ludi tinh duoc



chia nho tai khu vuc cac ctra song va ven bién véi
chiéu dai canh 6 ludi khoang 30 m.

Piéu kién bién mé hinh: cac bién ctra song thudc hé
thng song Ma st dung sb liéu bién luu lugng tai cac
ctra Hoi, Lach Truong, Lach Sung dugc trich Xuét tir
két qua cia mo hinh MIKE11 tinh thiy lyc mét chiéu
cho hé théng séng Ma dd dwoc hiéu chinh va kiém
dinh (Nguyén Thanh Hung va nnk, 2015) [4], cac bién
ctra song Day, Ninh Co ldy theo sb liéu myuc nudc
thuc do tai tram Nhu Tan va Phi Lé. Cac bién phia
nam, phia bac va bién ngoai khoi st dung s6 liéu muc
nude dy tinh tir mo hinh triéu toan cau véi bude ludi
0,125°%0,125° va sb liéu bién séng va gié ngoai khoi
sit dung song toan cau tai phan tich cia NOAA véi
buédce ludi 0,5°%0,5°.

€ Cirasdng M3 @ ciasing Bay

@) Cirasdng Lach Truding @@ Cira séng Ninh Co
€@ Ciasing Lén

Hinh 3: pham vi, dia hinh luci tinh mé hinh khu vuec nghién ciru

Hiéu chinh va kiém dinh mé hinh: mé hinh duoc
hiéu chinh véi bd sb liéu do muc nudc, song ven bo
tai khu vuc ctra song Ma trong khoang thoi gian tir
27.5.2011 dén 2.6.2011 (Lé Manh Hung va nnk, 2013)
[1] va duoc kiém dinh trong khoang thoi gian tir
12.10.2014 dén 17.10.2014 (Nguyén Thanh Hung va
nnk, 2015) [4].

- Hiéu chinh mé hinh: véi cac sb liéu dau vao cho
mo hinh, tién hanh diéu chinh cac thong s6 ciia md
hinh sao cho két qua thu dugc phit hop véi sb lidu thuc
do nhat. Két qua hi¢u chinh vé& muc nude va song dugc
thé hién & hinh 4.
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Hinh 4: két qua hiéu chinh mirc mude, séng tinh toan
VOi thuc do tai cdac vi tri

Vi bo 6 lidu thuce do tir 27.5.2011 dén 2.6.2011 tai
khu vyc ctra song M4, mo hinh da phan anh gan dang
su bién thién myc nudc, song: muc nude phu hop vé
pha va tri s tai cac tram kiém tra véi su sai khac vé tri
s6 16n nhat 12 20 cm ¢ giai doan tridu kém va nho hon
5 cm ¢ giai doan triéu cao; song tai cac tram kiém tra
ciing c6 sy phit hop vé pha va tri sd, sai s6 16n nhét vé
chiéu cao song khoang 10 cm.

- Kiém dinh mé hinh: trong khoang thoi gian tir
12.10.2014 dén 17.10.2014, két qua duogc thé hién &
hinh 5.
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Hinh 5: két qua kiém dinh cdc dac trung séng tinh todn véi thiec do

Nhin chung céc sai s6 ciia mo hinh vé myc nudc va
md hinh séng ndm trong pham vi cho phép. M6 hinh
da dugc hiéu chinh dam bao d¢ tin cdy, co thé su dung
dé tinh toan mo phong theo céc kich ban nghién ciru.

Két qua va thao luan

Mt 56 dic trung thuy hdi van khu vwc nghién
ciru qua tai liéu do dac

Dac trung dong chay viung cwa séng Ma: phan tich
chudi sb liéu muc nudc tai hai tram Giang va Quang
Chau c6 thé nhan thdy anh hudng cia Ii séng dén khu
vuc ctra song Ma:

- Céc tran 10 16n (nam 1973, 1980, 2007) lam dang
muc nude ving cira song Ma dang ké: tai tram Giang
Hmax cac tran 1l dat trén 7,2 m so véi myuc nudce trung
binh mua Iii 1a 0,93 m, tai tram Hoang Tén dat trén 2,5
m so v&i myuc nudc trung binh mua 1t 1a 0,26 m.
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- Do anh hudng cta thuy tridu, muc nudc trung
binh mua Il va mua kiét tai hai tram ctta song khong
khac nhau nhiéu: muc nude trung binh mua 1ii so véi
mua ki€t tai tram Hoang Tan lan luot 14 0,09 m va 0,26
m (chénh 0,15 m), tai tram Giang 1a 0,15 m va 0,93 m
(chénh 0,78 m); myc nudc nhod nhét tai Hoang Tan dat
-1,81 m, trong khi tram Giang cach bién 25 km muc
nude nho nhit ciing dat -1,45 m (bang 1).

Bang 1: ddc trung mirc nude nhiéu nam tai tram Giang va Hoang Tén

Tram thiy vin 3
- Y Hoitng Giang Thoi gian
Pic trung H Tan
H_ (m) 2,59 7,26 8.1973
2,86 7,51 9.1980
2,66 7,28 10.2007
H,, mua [ (m) 0,26 0,93 1970-2014
H,, mua kiét (m) 0,09 0,15 1970-2014
H_, (m) -1,81 -1,45 1970-2014

Phan tich thiy triéu khu viec nghién ciru: ving clra
song ven bién Thanh Hoéa c6 ché d6 nhat triéu. Phan
tich s6 liéu myc nude tai tram Hoang Tan thoi ky mua
kiét trong 5 nam (2010- 2014) cho thay, tri s6 cuia cac
hang s6 diéu hoa thiy tridu tai tram kha 6n dinh, diéu
nay ching to anh huong ro rét caa thuy triéu trong mua
kiét ddi v6i khu vuc cira séng (bang 2).

Bdng 2: cdc hang s6 diéu hoa thiy triéu tai tram Hoang Tén cira séng Ma

Do Iém (m) Pha ()

2010 | 2011 | 2012 | 2013 | 2014 20]0‘ 2011 ‘ 2012 ‘ 2013 ‘ 2014

20 | 007 | 008 | 0,12 | 015 | 0,13
o1 | 0,64 | 065 | 064 | 068 | 0,69 40 36 39 35 37
Kl | 048 | 050 | 050 | 051 | 052 | 110| 106| 110| 107 | 108

Toan
nhat

Q1 014 | 014|012 013 | 015 11 8 8 2 1
M2 | 023 | 023 | 025 | 025 | 025 23 18 20 16 14
fﬁ; s2 | o1 | o011 | 011 | 012 | 011 | 104 9 | 102 97 | 100
N2 | 0,04 | 004 | 003 | 0,04 | 004 | 342 70 331 333| 341

Pdc diém gié: phan tich s liéu gié tai tram do Sam
Son cho thay, huéng gié thinh hanh phan hoé theo
muia: muia he (thang 5-10) chu yéu 1a gié nam, BN, toc
do trung binh 4 m/s; mua dong (thang 11 nam trudc
- thang 4 nam sau) cha yéu la gio dong, PB, toc do
trung binh 3,75 m/s. Téc d6 gi6 16n nhat xuét hién khi
c6 bao, khoang 40 m/s (bdo Darmey ngay 27.9.2005
o toe dod 50 m/s), cac dot gio mua manh co thé dat
15-20 m/s.

Phan tich song khu vuc nghién cieu: khu vuc ven
bién Thanh Hoéa khong c6 tram quan trac song nén
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nghién ctru da st dung sb lidu do song trong hai dot
khao sat ngin ngay tir 27.5-2.6.2011 (Lé Manh Hung
va nnk, 2013) [1] va tir 5.5-10.5.2014 (Nguyén Thanh
Hung va nnk, 2015) [4] dé phan tich. Qua két qua phan
tich co thé rat ra mot sd két ludn nhu sau: chiéu cao
song quan tric trong khoang 0,1-0,5 m, chu ky song
16n nhat 12 s, chu ky séng trung binh 5,6 s; séng ¢ chu
ky kha 16n trong khi chiéu cao song nho, chimg to c6
su xudt hién cua song lung, khu vuc cura song Ma kha
thoang khong bi che chan nén thuan loi cho séng ngoai
khoi truyén vao, hudng song chi yéu 1a huéng nam va
hudéng DN (xem hinh 6).
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Hinh 6: hoa song khu vue cira song Ma
(a) Khdo sat 27.5 - 2.6.2011
(b) Khdo sat 5.5 - 10.5.2014

Phan tich sw bién déi theo mia ciia ché dj thiy
dong lwc khu viwee nghién ciru

Dé co thé danh gia duoc su bién dbi ché do dong
luc, nghién ciru da phan tich két qua tinh toan tai mot
s6 diém dai dién cho tung khu vuc ctra song ven bién
Thanh Hoéa (diém A - phia bic cira song M3, diém D -
phia nam cira song M3, diém B - trudc ctra song M,
diém C - trong ctra song M3, diém E - ngoai nudc siu).
Vi tri cu thé cua cac diém ¢ bang 3.

Bdng 3: vi tri cdc diém trich két qua tinh todn

" ) . Cao dg day
Diém Toadj X ToaddY Vitri
mipx | Tnd | (m)
A 599380 | 2197013 Bobién 3
Hodng Hoa

B 600318 | 2188631 Trude b bi 3
ctra Hoi

c 9823 | 2188230 Sau bl boi 3
ctra Hoi

D 596446 | 2185495 Bovien 3
Sam Son

E 608000 2188000 Viing nude sau -15 Vitr céc diém trich song, dong chay



Phan tich lya chon thoi gian tinh toan: nhu da phan
tich ¢ trén, cac nghién curu trudc day thuong chi tap
trung tinh toan danh gia ché do thuy dong luc trong
khoang thoi gian ngén theo cac kich ban dién hinh
(mot tran bao, mot tran 14, hudng song c¢6 dinh). Cach
tiép can nay chi phan 4anh dung duogc cac dic trung
thity dong luc trong nhing trang thai cuc doan nhat
dinh ma khong phan anh dugc sy bién di lién tuc cua
ché d6 thiy dong luc theo khong gian va thoi gian.
Nghién curu nay da phan tich Iya chon mé phdng mot
nim lién tyc séng, dong chay cho nim dién hinh 2012
dé danh gia sy bién dong ché do thuy lyc theo mua
[ndm 2012 14 nam dién hinh vi Id trong séng 16n trong
dbi 16n, dinh 1d song Mi tai Cam Thiy Qmax = 4.740
m?/s ing véi tan suit khoang 10%, 1ii nhanh séng Chu
tuong dbi 16m dugce hd Ctra Dat cit 1 vung bién bi anh
hudng tryc tiép ctia con bio Son Tinh (27-29.10.2012)
¢6 cudng d6 manh gay song 16n, chidu cao song ving
ctra song Ma xap xi 4 m] (hinh 7).

Luu luong song Ma [m"3/s] Do cao song (diem ) m] ——
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Hinh 7: luu lwong, do cao song tai khu vuec cira song Ma nam 2012

Dac trung song, dong chay trong mua he:

+ Dac trung song:

Mua he, song ngoai khoi ving bién Thanh Hoa c6
hudng DN voi chicu cao (significant wave height - Hs)
toi 1,5 m, tiep do 1a cac hudng dong dong nam (DDN)
va nam dong nam (NDN) vai chiéu cao sobng nho hon,
chiéu cao song c6 nghia dat 1-1,2 m (diém E - hinh 8).

Hinh 8: hoa séng ngoai khoi khu vuc ven bién cira séng Thanh Héa
(twr thang 1 den thang 12)

Khu vuc ven bd phia bic cira song Mi (diém A -
hinh 9) song c6 hudng chu dao 1a BN (chiém t&1 89%
- bang 4) véi chiéu cao song Hs co thé dat 1,0 m; cac
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hudng song con lai 1a DPDN va NDN chi chiém ty 16 rat
nhé va chiéu cao song Hs dat dudi 0,5 m. Khu vuc ven
bo phia nam ctra séng Ma (diém D - hinh 9) c6 hudng
song chinh 1a DN (chiém 60% - bang 4) véi chiéu cao
song Hs c6 thé dat 1,2 m; song huéng DBN c6 chiéu
cao song Hs nho hon 0,5 m va chiém ty 1& nho, khoang
18%.

Song khu vuc cira séng (diém B - hinh 9) ¢6 chiéu
cao Hs kha 16n, co thé dat 1,2 m, song huong chinh
DN chiém ty 18 46% trong khi séng huéng DBN ciing
chiém ty 18 kha 16n, khoang 37%.

Ctra song Ma hién c6 bii cat ngdm chin ctra nén
lam suy giam song kha 16n, song tir bién vao bi v&
phia trudc bai, dan dén chiéu cao song Hs khu vuc cira
song phia sau con ndi (diém C - hinh 9) chi khoang 0,5
m, gap diéu kién triéu lén song co thé dat 0,8 m. Song
huéng DN va NDN chiém wu thé vai ty 18 khoang 83%.

N

Hs tal diem B (m)
Hs tal diem C (m)
I Avove 1,00

% [ Below 0,050

Hinh 9: hoa song miia he
tai cdc vi tri ven bién
Thanh Hoa

I 02000 - 0,4000
I 0,0500 - 0,2000
10% (| gelow 0,0500

Above 1,000
0,8000 - 1,0000
0,6000 - 0,8000
0,400 - 0,6000
0,2000 - 0,4000

0,0500 - 0,2000
10% [ gelow 0,050

Théng ké chi tiét vé ty 1¢ phan trim, chiéu cao song
ung voi cac hudng chinh nhu bang 4.

Bing 4: phdn bé chiéu cao séng theo cdc hudng trong miia hé

Huwong | TyI@ Hs | Huong | Ty1é | Hs | Huong | TyI¢

Vied s ™ ) @ % | m | @) | %
Piém A 0,2-1,0 DN 89 02-04 | BBN 4 02-04 | NBN 2
Diém B 0,2-1,2 DN 46 02-1,2 | BBN 37 102-0,5| NBN 7
Diém C 0,2-0,8 DN 50 02-04 | BBN 10 | 0.2-0,6 | NDN 33
DiémD 0,2-1,2 BN 60 02-0,5 | BBN 18 | 02-0,6 | NDN 6
Diém E 0,2-1,5 BN 48 02-1,2 | PN 25 102-1,0 | NDN 21

+ Dac trung dong chay (hinh 10 va 11): tai khu vuc
ven bién Thanh Hoa dong chay ven bd khong 16n. Tai
diém E (ving nudc sau) dong chay tir song ra khong
du 16n dé t6i diém nay, do d6 dong chay & day chu
yéu 1a dong tridu nén dong chay nho (van toc duéi 0,3
m/s), c6 hudng chinh la BB-TN, trong d6 huéng BB
chiém wu thé. Trong mua hé, do tac dong cuia séng co
hudng chinh 1a DN nén dong chay ven bd phia béc
va phia nam ctra song Ma c¢6 hudng chinh la hudng
tir phia nam 1én phia bac doc theo hudng duong bo.
Dong chay ven bo ¢ tri s6 khong 10n, chi dat duéi 0,5



m/s. Tai khu vuc cua song, do c6 su tuong tac gilra

Bdng 5: phdn bé chiéu cao song theo cdc hwéng chinh trong miia dong

dong chay song va séng nén hudng dong chay khéng Vit | Hs(m | Huwng | TVIE | Hs | Huing | TVi¢ | Hs | Huing | Tyl¢
on dinh, tri s6 dong chay ciing chi khoang 0,5 m/s. Khu ' @ | % | m | @ | % | m | @) | %
vuc phia trong con cat chan ctra song, dong chay tir | PiemA | 02-09 | DN | 95 1 02-04 | BON | 3
song ra nén c6 hudng chu yéu la PB. Dong chay khu | BiémB | 0212 | BN | 70 0206 | NDN | 22
vuc nay co tri s0 kha 16n, c6 the dat 0,5-1,0 m/s, khi cd | piémc | 0208 | DN | 51 |02:06| BN | 10 | 0206 | NDN | 35
I tur Sél’lg ra déng Chéy co thé dat 16n hon nira. PiémD | 02-1,0 | BN 50 10212 | PBN | 47
i e PiémE | 0214 | DN | 34 |0214| PBN | 6
énm T:% N N Hs tai diem B (m)
g 8 Calm ove
O 0 A D Y o S AR, i hahebal e b L =ped B olon 3‘23 =ped
T me ww o m @ om omr eme ome e ow 8 b B s
s — e ALE b Dk 03 A
R 1,00 o N Hs tal ciem E (m)
gon 0z Hinh 12: hoa séng trong @?F/ i%ﬁ%igg
o wE mia dong tai cac vi tri y B
g0 cg ven bién Thanh Hoa Lo, B ooco- 020
T w6 M R & W T W e
+ Dac trung dong chay: dong chay khu vyc ctra
Hinh 10: van téc dong chay tai cac diém trong nam 2012 song ven bién Thanh Hoa trong mua dong c6 xu thé
N N N giam nhd 50 VOl dong chay trong mua he. ’Dong chay
meme, khu vuc bién siu c6 huéng chiém wu thé 1a TN, tri
ai diem A (mfs ai diem B (s, [ 04000-0.50 A \ 9 9 9 J
e oo Somw 50 dong chay nho, chi dat dudi 0,4 m/s. Khu vuc ven
L] 040-050 - [ | \ N \ P 5 A ~ 1 5 .
B 0x-040 B ihoei o Eowio  bo phia bac va phia nam cua song Ma dong chay c6
B 010-0.20 = 3~;2,353 o [ Jeeiov 005 , , N , \ \ \
B 005010 L10% (0 o 005 hudéng chinh 1a DB-TN theo hudng duong bo, dong

10% [_] Below 0.05

Hinh 11: hoa dong chay

V tai diem E (m/s)

wadenoms  mua heé tai cdc vi tri I Avove 0,50
2 [ 1] 040-050

D os00s  ven bién Thanh Hoa B oo
iR | B
o, [ Below 0.05 [ Below 0,05

Ddc trung song, dong chay trong mua dong:

+ Déc trung song: vao mua dong, song ngoai vung
nude sau khu vye bién Thanh Héa c6 hudng gi6 thinh
hanh 13 hudéng DN va PPN véi chiéu cao song Hs ¢6
thé dat 1,4 m, song hai huéng nay chiém ty 1& 16n (trén
90%). Khu vuc ven bo phia bic cira song M c6 hudng
song chu dao 1a BN, chiém ty 18 dén 95% véi chiéu cao
song Hs dat duéi 1,0 m; hudéng song PPN chi chiém
ty 16 rat nho, khoang 3% va chiéu cao song Hs chi dat
dudi 0,5 m. Khu vuc ven bo phia nam ctra song Ma
song c6 huéng chinh 1a DN va PDN, chiém ty 18 trén
90% véi chiéu cao song Hs co thé dat 1,2 m. Khu vuc
trude ctra song Ma c6 hai hudng song chinh 1a DN va
NDN véi ty 18 1an lugt 1a 70% va 22%, chiéu cao song
Hs c6 thé dat 1,2 m voi huéng BN va 0,6 m véi hudng
NDN. Chiéu cao soéng Hs khu vuc trong cira song phia
sau cdn ndi chi dat dudi 0,8 m, song huong BN va
NDN chiém uu thé véi ty 1é khoang 86%. Chi tiét vé ty
1& phan tram, chiéu cao song tmg véi cac hudng chinh
nhu bang 5 va hinh 12.
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chay huéng TN chiém wu thé, tri s dong chay nho
(chi dat duoi 0,4 m/s). Khu vuc ctra song Ma, do mua
dong trung véi mua kho nén lugng nude tir song ra nhd
(diém C) (xem hinh 13).

N Viai diem C (m/s)

[ Avove 0,50

L1 040-0.50

V tai diem A (m/s) V tai diem B (ms) 1 0.30-0,40

[l Above 0,50 B Avove 0,50 B 0.20-030

[ 0.40-050 [ 040-050 B 0,10-0.20

[ 0330040 B 0.30-0.40 I 0.05-0,10

B 0.20 -0.30 B 0.20-0,30 10% [ ] Below 0.05
B 0.10-0.20 I 0,10-0.20
I 0.05-0.10 B 005-0,10
1 Below 0,05 [ Below 0,05

Hinh 13: hoa dong chay
mua déng tai de \/tai diem E (mUs)

Vtai diem D (mis)
B Above 0,50

Above 0,50 Pl 15
I Avove 050 Vi tri ven bién [ 040-0550
Bl 0,30-0,40 . 1 030-040
0,20-0,30 Thanh Hoa [ 0,20 -0.30
0,10-0,20 Il o.10-020
0,05-0,10 Il 0.05-0,10
o [_] Below 0,05 10% , [_] Below 0,05

Dac trung song trong bdo: vao mua mua bao, khu
vuc bién Thanh Hoa thudng xuyén chiu anh hudng cua
céc con bdo db bd vao cac tinh ven bién vinh Bic B,
cac con bao manh thuong xay ra vao khoang thoi gian
cubi miia mua bao. Con bio Son Tinh (27-29.10.2012)
c6 cuong do manh (dat 205 km/h khi tién vao vinh
Bic B9), tuy khong dd bo truc tiép vao dia phan tinh
Thanh Héa nhung do duong di ctia con bao phuec tap,
chay doc theo ven bién cac tinh mién Trung 1oi d6 bd
vao cac tinh tir Thai Binh dén Hai Phong nén di gay ra
song 16n cho viing bién Thanh Hoa.
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Hinh 14: duong di va truong gié cua con bio Son Tinh (bdo 56 8 nam 2012)
Nguon: To chirc khi tirong Nhdt Ban va ECMWF

Két qua tinh toan cho thay, chidu cao soéng Hs trong
bao khu vuc ngoai viing nudc siu (diém E) c6 thé dat
3,5 m. Song trong bao khi vao vung ven bo bi suy giam
rat nhanh, ving ven bd chiéu cao séng Hs trong bio
cling chi dat 1,5 m, ven bo phia nam ctra sobng Ma song
¢6 chiéu cao 16n hon ven b phia béc cira song Ma.
Khu vyc trong ctra song Ma do c6 con ndi chan cia
nén song lon trong bao bi suy giam kha nhanh, khong
truyén duoc vao sdu trong cira séng, chiéu cao séng Hs
trong cura song chi dat 0,5 m.

40 Hs (Diem A) [m] —+—+
357 .. Hs (Diem B) [m] -=—=-
! Hs (Diem C) [m] —+—+
301 .. Hs (Diem D) [m] ———.
’ Hs (Diem E) [m] —a—a—

{m})

Hs

0,0 : : ;
00:00 1200 00:00 00:00
2012-10-27 10-28 10-29
Date
2208000
2208000
2204000
2202000
2200000
2198000
2196000 -
2194000 1 Sign. Wave Height [m]
B Above 4,2
2192000 Bl 29-42
B :e-33
2190000 Bl 33-38
Bl 30-33
2183000 — 27-3p
- T 24-27
i 21.24
2186000 = o
| 1,5-1,8
2184000 = 1,2-15
08-1,2
2182000 . 0509
2180000 = 5003
I Below 0,0
2178000 £ L |__ Undefined Value
500000 595000 600000 605000 610000 615000 620000
2811012012 15:00:00
Hinh 15: chiéu cao song va truong song trong bao Son Tinh
thoi diém bdo tién gan bo

Céc két qua tinh toan phan tich trong nghién ctru
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nay cho thdy, ché do thuy dong luc khu vuc cira song
ven bién Thanh Hoéa kha phirc tap do tuong tac giita
dong chay séng véi bién, khu vuc ¢ ché do thiy dong
lyc bién do6i theo mua rd rét. Xét vé ché do thuy dong
luc thi khu vyc ctra song ven bién Thanh Hoéa c6 thé
chia 1am 4 khu vyc chinh c6 cac dic diém vé song va
dong chay khac nhau:

- Khu vuc nudce sau (cao do day dudi -10 m): trong
mua he, song c6 huéng tir PPN dén NDN, trong d6
huong chinh 1a BN, chiéu cao song Hs tu 0,2-1,2 m.
Trong mua dong, song c6 hudng tir PPN dén PN,
trong d6 hudéng chinh 1a BBN, chiéu cao séng Hs tir
0,2-1,4 m. Song trong bdo c¢é chiéu cao song 16n, Hs
dat 3,5-4,0 m, tuy nhién khu vyc ven bo c6 dia hinh
day nong nén chiéu cao séng giam manh khi tién vao
bo. Khu vuc nay dong triéu nho, chi dat dudi 0,5 m/s.

- Khu vuc trude cira song Ma: do c6 dong chay tur
song ra va c6 bai cat ngdm chén cira nén song khu vue
nay khong cao, chiéu cao song Hs chi dat 0,5-0,8 m,
song trong bio va triéu cudong c6 thé dat dudi 1,5 m.
Dong chay tir song ra trong mua dong (mua kiét) c6 tri
s6 dat khoang dudi 0,5 m/s, trong mua he (mua lit) co
thé dat khoang 1 m/s.

- Khu vuc ven bd phia béc cira song Ma (tir cira
song Ma dén cira Lach Truong): song c6 hudng chinh
1a BN, chidu cao song mua hé 16n hon mua dong
nhung ciing chi dat dudi 1 m, chidu cao song trong bio
dat dudi 1,5 m. Dong chdy ven bo mua he c6 hudng
doc bo 1én phia bac véi tri sé dat dudi 0,5 m/s, trong
muia déng dong chay c6 huéng can bang, vdi tri s6 nho
hon 0,4 m/s.

- Khu vuc ven bo phia nam ctra song Ma (tir cura
song Ma dén cira séng Yén, co bai bién Sam Son):
song khu vuc ndy c6 chidu cao 16n hon ven bd phia
béc, trong bio chiéu cao song Hs c6 thé dat trén 1,5 m.
Trong mua he song c6 hudng chinh 1a DN, mua dong
song hudng chinh 1a PPN va BN, chiéu cao song co
thé dat 1,2 m. Dong chay doc bo mua hé co hudng béc
thién 16n, mua déng hudng nam thién 16n hon, tri s6
dong chay dat dudi 0,5 m/s.

Loi cam on

Cdc tac gia xin dwoe cam on PGS.TS Nguyén Tho
Sdo - nguoi dd c6 nhimg y kién dong gép quy bdu
trong qud trinh chinh swa, hoan thién bai bao. Bai bdo
ciing la két qud cia dé tai “Nghién ciru ddnh gid tac
déng cia cdc hé chira thieong nguon dén bién dong
long dan ha du, cira séng ven bién hé thong song Ma



va dé xudt glaz phap han ché tac dong bat loi nham
phat trién ben vieng” thuoc Chwong trinh nghién ciru
khoa hoc cap nha nuwoc KC08/11-15, duoc tai tro boi
Vin phong Cdc chirong trinh trong diém cdp nha nuée
(Bo Khoa hoc va Cong nghé).
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