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Thanh Héa c6 duong bo bién dai 102 km theo hwéng dong bic - tiy nam (PB-TN), 1a ha ngudn luu vwre
song M4, noi cic nhanh song Ma d6 ra Bién Pong. Ché do thity dong lwe ¢ khu vue cira song, ven bién nay
ngoai anh huwéng cia ché dd gié mua, con bi anh huong ciia twong tic giita dong chay sdng véi bién nén
bién doi rat phirc tap. Mit Khic, sé lwong tram quan triic, do dac thity hai vin co ban rét it do dé khong
¢6 di s6 liéu phuc vu quy hoach, thiét ké giai phap bao vé bo. Bai bao di sir dung md hinh MIKE21/3
Coupled dé tinh toan xac dinh cic dic tring chi tiét vé song, dong chiy theo mua cho khu vue nghién ciru
bao gom khu vwre nwée siu dén khu vure cira song va ven bd, trén co sé' d6 dwa ra nhimg nhan dinh vé su
bién déi theo mua ciia cac yéu to thiy dong lwe. Két qua tinh toan la co s¢ dé dwa ra céc giai phap bao vé
bo, phong chong sat 16..., phuc vu phat trién bén ving Kinh té - xa hoi tinh Thanh Héa.

Tir khéa: bo bién Thanh Héa, cita séng Ma, mé hinh thiiy dong luc.

Chi sé phén loai 1.5

SEASONAL CHANGES OF HYDRODYNAMIC
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 nam & Béc Trung BO,
cach Thu d6 Ha Noi 150 km vé phia
nam. H¢ thong séng Ma d truc tiép ra
Bién Pong qua 3 cira song: Lén, Lach
Truong va song Ma. Day la hé thong
song quan trong nhat boi tu cho dai ven
bién phia bac ciia Thanh Héa. Ving bién
Thanh Hoéa c6 ché do séng, dong chay
bién d6i theo mua khé rd rét, tuy nhién
khu vuc ctra séng ven bién lai co ché
do thuy luc bién ddi phic tap hon do
cO su tuong tac voi dong chay tr song.
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Hinh 1: vi tri khu vuc cita song ven bién tinh Thanh Héa

Bai bién Sam Son, Thanh Hoa la mot
trong nhiing dia diém du lich noi tiéng



& Viét Nam. Tuy nhién, trong nhitng nim gan day, tai
khu vyc nay da xay ra hién tugng x06i 16 bo - bai bién
hét strc phtrc tap, nhét 1a doan bo bién tir phia cira Hoi
kéo dai toi bai C (xa Quang Cu) da xay ra hién tuong
x6i bai va sat 16 bd kha nghiém trong. Pa c6 mot sb
nghién ctru vé thily dong luc va van chuyén bun cat
phuc vu giai thich nguyén nhan x6i 16 khu vuc nay
(Lé Manh Hung va nnk, 2013) [1], tuy vay két qua
nghién cru méi tinh todn voi mot s6 kich ban nhat dinh
(bao Damrey, song hudng dong nam - BN, song hudng
dong bic - PB). Ngoai ra, do pham vi tinh toan ctia mo
hinh nho, thoi gian tinh toan ngan nén két qua nghién
clru chua phan anh hoan toan sat véi thyc 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 toan kha quan hon, khic phuc dugc nhing
nhugc diém ciia nghién ciru trude voi viée tinh toan
md phong lién tuc mot nam dai dién dé phan tich chi
tiét su bién dong theo mua cua ché do thuy luc khu vuc
clra song ven bién Thanh Hoéa. Ngoai ra, con xét dén
su tuong tac gitra yéu t6 dong chay tir cac cira song véi
cac yéu tb thuy triéu, song bién... Két qua cua nghién
ctru da xac dinh dugc cac dac trung chi tiét vé song,
dong chay theo mua cho cac khu vuc cu thé, tr khu
vuc nude siu dén khu vuc cira song va ven bo, trén co
s d6 dua ra dugc nhitng nhan dinh vé su bién d6i cua
cac yéu tb dong luc co tinh quy luat theo mua cho khu
vue nghién ctru, lam co s¢ dua ra cac giai phap bao vé
bo, phong chng sat 16.... phuc vu phat trién bén viing
kinh té - xa hi.
Tai liéu va cong cu tinh toan

Tai liéu

Tai liéu phuc vu qué trinh nghién ctru gém dia hinh,
thiy hai van tai khu vyc:

- bia hinh khu vyc tinh toan duoc xay dung dua
trén cac hai do ty 18 1/100.000 va 1/200.000, cic sb
lidu ven bo duge thu thap tir cac binh d6 do dac ty 18
1/5.000 cac nam 2009 va 2011 do Vién Khoa hoc Thuy
loi Viét Nam thuc hién [2, 3], cac sb liéu dia hinh nay
duoc dua vé cung h¢ toa d6 VN 2000 va cao do chuin
quc gia...

- Str dung sb liéu khi twong thity vin ciia mot sb
tram quan tric khu vuc cira séng Ma: trong cira song
Ma ¢6 tram Quang Chau quan trac myc nude, thuong
nguon tram Quang Chau 20 km cé tram Glang quan
tric myc nudc. S6 liéu ciia cac tram nay ¢6 thé phan
tich bién dong theo mua cua dong chay trong song.

TAP CHI

HOA HOC

NG NGHE |Ifl Nam 4(2) 22018

Tuy nhién, vung ctra song khdng c6 cac tram quan trac
hai van nén cac dic trung thuy dong lyc ving cira song
ven bién dugc tinh toan thong qua mo hinh toén.

Cong cu tinh todn

Nghién ctru sir dung mé hinh s MIKE21/3 Coupled
Model FM cuia DHI d¢é mé phong thity dong luc ving
clra séng ven bién Thanh Héa. Module lién hgp MIKE
21/3 Coupled 1a hé thong 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 sy tac dong qua lai 1an nhau giita
cac qua trinh nhu tuong tac song va dong chay (hinh
2).

M6 hinh séng oy M6 hinh dong chay
(MIKE 215W) (MIKE 21FM)
¥ ¥ r ¥
Pac trung song: = ¥ Twong tac
Hs, Ts, Ds Dig st song song — dong chay

Hinh 2: so do két néi module séng va dong chdy
trong mo hinh MIKE 21/3 Coupled

Thiét Iip mé hinh MIKE21/3 Coupled Model FM
cho khu vuc cira song ven bién luu vire song Ma

Pham vi thiét lagp mé hinh: nghién ctru dugc tap
trung vao khu vuc cira song ven bién Thanh Hoa c6
gidi han phia béc tir vi tri ctra Lach Sung, phia nam dén
bo bién khu vue Quang Thai - huyén Quang Xuong.
Tuy nhién, khu vyc nghién ctru ¢6 nhiéu cira séng gan
nhau, c6 sy twong tac vé dong chay giita cac clra song
nén pham vi mé hinh da duoc mo rong vé phia béc 1én
dén ctra Ha Lan (séng So), phia nam m& rong dén khu
vuc cira Lach Ghép (song Yén) du khong gian dé dam
bao tinh 6n dinh mo hinh cho khu vuc nghién ciru.

Thiét lgp dia hinh, hedi tinh va diéu kién bién: pham
vi thiét 1ap ludi dia hinh mién tinh cia mé hinh duoc
gidi han: chiéu doc bd tinh tir vi tri bién phia bac tai
khu vyc cira song SO dén bién phia nam gan toi khu
vuc cua song Yén co chiéu dai khoang 100 km; chiéu
rong mién luGi tinh tir bo ra phia bién khoang 50 km
t6i d6 sau 30 m. Ludi tinh mo hinh sir dung sb liéu
ban d dia hinh khu vuc nghién ctru ty 1& 1/5.000 dén
1/25.000, c6 sb liéu do bd sung dia hinh khu vuc cac
cira song tir nam 2009 dén 2011 M0 hinh st dung luéi
tam glac linh hoat (Iudi phi cau tric) c6 do phan giai
thay d6i ting dan tir ngoai bién sdu vao sat bd va cac
ctra song. Ludi tinh toan ciia mé hinh cé tong s6 nut
ludi 12 22.764 va s6 phan tir 1a 42.883, luéi tinh dugce



chia nho tai khu vuc cac cua song va ven bién véi
chiéu dai canh 6 lu6i khoang 30 m.

Piéu kién bién mé hinh: cac bién ctra song thudc hé
thdng song Ma str dung s6 liéu bién luu lugng tai cac
ctra Hoi, Lach Truong, Lach Sung dugc trich Xuét tir
két qua ctia mo hinh MIKE11 tinh thity lyc mot chiéu
cho hé thng song Ma da dugc hiéu chinh va kiém
dinh (Nguyén Thanh Hung va nnk, 2015) [4], cac bién
ctra song Pay, Ninh Co lay theo sé lidu myuc nudc
thyc do tai tram Nhu Tan va Phu L&. Cac bién phia
nam, phia béc va bién ngoai khoi st dung sb liéu muc
nudce du tinh tir mé hinh triéu toan cau véi bude ludi
0,125°%0,125° va s6 liéu bién song va gié ngoai khoi
sir dung song toan cau tai phan tich cia NOAA véi
budc ludi 0,5°x0,5°.

&) Cirasing Ma @ cirasong Day

@ Ciaséng Lach Trudng @) Cira séng Ninh Co
@ ciasdng Lén

Hinh 3: pham vi, dia hinh ludi tinh mé hinh khu viec nghién ciru

Hiéu chinh va kiém dinh mé hinh: md hinh dugc
hiéu chinh véi bo s6 liéu do muc nudc, song ven bo
tai khu vuc ctra song Ma trong khoang thoi gian tu
27.5.2011 dén 2.6.2011 (Lé Manh Hung va nnk, 2013)
[1] va dugc kiém dinh trong khoang thoi gian tir
12.10.2014 dén 17.10.2014 (Nguyén Thanh Hung va
nnk, 2015) [4].

- Hiéu chinh md hinh: véi céc sb liéu dau vao cho
moé hinh, tién hanh diéu chinh cac thong sb ciia mo
hinh sao cho két qua thu dugc phu hop véi $6 liéu thuc

do nhat. Két qua hiéu chinh vé muc nudc va song duoc
thé hién ¢ hinh 4.
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Hinh 4: két qua hiéu chinh muc nwdc, song tinh toan
Vi thue do tai cac vi tri

Vi bo s6 liéu thuc do tir 27.5.2011 dén 2.6.2011 tai
khu vie cira song Ma, mo hinh da phan anh gan dung
su bién thién muc nudc, song: myc nude phu hop vé
pha va tri s tai cac tram kiém tra véi su sai khac vé tri
s6 16m nhat 14 20 cm & giai doan tridu kém va nho hon
5 cm ¢ giai doan triéu cao; song tai cac tram kiém tra
cling c6 sy phit hop vé pha va tri s, sai s6 16n nhét vé
chiéu cao song khoang 10 cm.

- Kiém dinh mo hinh: trong khoang thoi gian tir
12.10.2014 dén 17.10.2014, két qua dugc thé hién &
hinh 5.
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Hinh 5: két qua kiém dinh cdc ddc trung séng tinh toan véi thue do

Nhin chung cac sai s6 ctia mé hinh vé& muc nudc va
mb hinh séng nam trong pham vi cho phép. M6 hinh
da dugc hiéu chinh dam bao do tin cdy, co thé sir dung
dé tinh todn mé phong theo cac kich ban nghién ctru.

Két qua va thao luan

Mt 56 dic trung thity hdi van khu vwc nghién
ciru qua tai li¢u do dac

Ddc trung dong chay vung cira séng Ma: phan tich
chudi sb liéu muc nude tai hai tram Giang va Quang
Chau c6 thé nhan thy anh hudng cua lii song dén khu
vuc ctra song Ma:

- Cac tran 1 16n (nam 1973, 1980, 2007) lam dang
muc nude ving cira song Ma dang ké: tai tram Giang
Hmax céc tran 1i dat trén 7,2 m so voi myc nudc trung
binh mua 1d 1a 0,93 m, tai tram Hoang Tan dat trén 2,5
m so v&i myc nudc trung binh mua 1 1a 0,26 m.
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- Do anh huéng cua thuy triéu, myc nudc trung
binh mua [i va mua kiét tai hai tram cua song khong
khac nhau nhiéu: myc nude trung binh mua 1i so véi
mua kiét tai tram Hoang Tan lan lugt 14 0,09 m va 0,26
m (chénh 0,15 m), tai tram Giang la 0,15 m va 0,93 m
(chénh 0,78 m); muc nudc nho nhét tai Hoang Tan dat
-1,81 m, trong khi tram Giang cach bién 25 km muc
nude nho nhét ciing dat -1,45 m (bang 1).

Bang 1: dac trung myc nudc nhiéu nam tai tram Giang va Hoang Tdn

Tram thiy van 3
- Y HO‘:mg Giang Thoi gian

DPic trung H Tén

H_ (m) 2,59 7,26 8.1973
2,86 7,51 9.1980
2,66 7,28 10.2007

H,, mua i (m) 0,26 0,93 1970-2014

H,, mua kigt (m) 0,09 0,15 1970-2014

H_, (m) -1,81 -1,45 1970-2014

Phan tich thity triéu khu viec nghién ciru: ving cira
song ven bién Thanh Hoa c¢6 ché do nhat tridu. Phan
tich s liéu muc nudc tai tram Hoang Tan thoi ky mua
kiét trong 5 nam (2010-2014) cho thay, tri s6 ciia cac
hfmg s6 diéu hoa thay triéu tai tram kha 6n dinh, diéu
nay chimg t6 anh hudng rd rét cia thiy tridu trong miia
kiét ddi voi khu vuc ctra song (bang 2).

Bdng 2: cdc hang s6 diéu hoa thiy triéu tai tram Hodang Téan cira séng Ma

Do 16m (m) Pha (d§)

2010 | 2011 | 2012 | 2013 | 2014 2010‘ 2011 ‘ 2012 | 2013 ‘ 2014

Z0 | 0,07 | 0,08 | 0,12 | 0,15 0,13

O1 | 064 | 065 | 064 | 068 | 069 | 40 36| 39 35 37
ﬁﬁ' Ki | 048 | 050 [ 050 | 051 | 052 | 10| 106| 110| 107| 108
QL | 014 | 014 ] 012 | 013 | 015 11 8 8 2 1
M2 | 023 | 023 | 025 | 025 | 025 | 23 18] 20 16 14
fkf; s2 | 011 | o1 | 011 | 012 | 011 | 104 9% | 102 97| 100
N2 | 004 | 0,04 | 003 | 004 | 004 | 342 7| 331 333 341

Ddc diém gié: phan tich s6 liéu gio tai tram do Sam
Son cho thdy, hudng gié thinh hanh phan hoa theo
mua: mua hé (thang 5-10) chu yéu la gié nam, BN, tbc
dd trung binh 4 m/s; mua dong (thang 11 nam trudc
- thang 4 nam sau) chu yéu 1a gi6 dong, PB, téc do
trung binh 3,75 m/s. Toc d6 gié 16n nhat xuat hién khi
c6 bao, khoang 40 m/s (bdo Darmey ngay 27.9.2005
¢6 toe do 50 m/s), cac dot gio muia manh cé thé dat
15-20 m/s.

Phan tich song khu viec nghién ciru: khu vuc ven
bién Thanh Hoa khong c6 tram quan tric song nén

TAP CHI

HOA HOC |,
ONG NGHE I} Nam 42) 22018

nghién ctru da sir dung s liéu do song trong hai dot
khao sat ngan 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 ¢ thé rat ra mot s6 két luan nhu sau: chiéu cao
song quan tric trong khoang 0,1-0,5 m, chu ky song
16n nhét 12 s, chu ky song trung binh 5,6 s; song c¢6 chu
ky khé 16n trong khi chiéu cao séng nho, chig to c¢6
su xut hién ciia séng lirng, khu vuc ctra soéng Ma kha
thoang khong bi che chin nén thuén lgi cho séng ngoai
khoi truyén vao, huéng song chit yéu 1a hudng nam va
huéng PN (xem hinh 6).

NW. 76 ; NE L % , NE

W 5E

0,3 0,4(m) '
m0,20,3%m) bl
# 0,1 - 0,2(m) s oo
= 0,0 - 0,1{m) =00 - 0,3m)
(a) (b)

Hinh 6: hoa song khu vuc cira song Ma
(a) Khao sat 27.5 - 2.6.2011
(b) Khao sat 5.5 - 10.5.2014

Phén tich sw bién doi theo miia ciia ché dp thiy
dong lyc khu vuc nghién ciru

Dé co thé danh gia duoc su bién doi ché do dong
luc, nghién ctru da phan tich két qua tinh toan tai mot
s6 diém dai dién cho ting khu vuc ctra song ven bién
Thanh Hoéa (diém A - phia béc ctra song M3, diém D -
phia nam cira song M3, diém B - trudc clra song M4,
diém C - trong ctra song M3, diém E - ngoai nudc sau).
Vi tri cu thé cua cac diém & bang 3.

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

" - L Cao d ddy
Diém Toa dj X ToadgY Vitri (m)
Ba bién
2 5 E
A 599380 2197013 Hoéng Hia 3
B | emsis | 2188631 T b bo 3
cira Hoi
C | osm | s Sau i b 3
cira Hoi
D | s | 2issas Bobien 3
Sam Son
E 608000 2188000 Viing nude siu -15 Vi trf cdc diém trich song, dong chay



Phan tich lya chon thoi gian tinh toan: nhu da phan
tich & trén, cac nghién ctu trude day thuong chi tap
trung tinh toan danh gia ché do thuy dong luc trong
khoang thoi gian ngdn theo cac kich ban dién hinh
(mot trén bao, mot tran 1d, hudng song ¢ dinh). Cach
tiép can nay chi phan anh ding duoc cac dic trung
thity dong luc trong nhing trang thai cuc doan nhat
dinh ma khong phan anh duge sy bién doi lién tyc ctia
ché do thiy dong luc theo khong gian va thoi gian.
Nghién ctru nay da phan tich lva chon mo phéng méot
nam lién tyc séng, dong chay cho nam dién hinh 2012
dé danh gia su bién dong ché do thuy lyc theo mua
[ndm 2012 1 nam dién hinh vi li trong séng 16n tuong
d6i 16n, dinh 1ii séng Ma tai Cam Thiy Qmax = 4.740
m3/s ing véi tan suat khoang 10%, 1t nhanh song Chu
tuong ddi 16n dugc ho Cira Pat cét 1ii; ving bién bj anh
huéng truc tiép cua con bio Son Tinh (27-29.10.2012)
¢6 cudong do manh gy song 16n, chiéu cao song ving
clra song Mi xap xi 4 m] (hinh 7).
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Hinh 7: lwu lwong, do cao song tai khu vuee cira song Ma nam 2012

i8

Ddc trung song, dong chady trong mua he:
+ DPac trung song:

Mua he, song ngoai khoi viing bién Thanh Hoa ¢
hudng DN vai chidu cao (significant wave height - Hs)
t6i 1,5 m, tiép d6 1a cac hudng dong dong nam (DDN)
va nam dong nam (NDN) v6i chiéu cao séng nho hon,
chidu cao song c6 nghia dat 1-1,2 m (diém E - hinh 8).

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

Khu vyc ven bo phia bic ctra séng Ma (diém A -
hinh 9) séng c6 huéng chu dao 1a BN (chiem t&i 89%
- bang 4) vdi chiéu cao song Hs co thé dat 1,0 m; cac
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huéng song con lai 1a PPN va NBN chi chiém ty 18 rat
nho va chiéu cao song Hs dat dudi 0,5 m. Khu vyc ven
b phia nam cira song Mi (diém D - hinh 9) ¢6 huéng
song chinh 1a BN (chiém 60% - bang 4) vai chiéu cao
song Hs co thé dat 1,2 m; song hudng PPN c6 chiu
cao song Hs nho hon 0,5 m va chiém ty 1€ nho, khoang
18%.

Song khu vue cira séng (diém B - hinh 9) ¢6 chiéu
cao Hs kha 16n, c6 thé dat 1,2 m, song huéng chinh
DN chiém ty 1¢ 46% trong khi song huéng PPN ciing
chiém ty 1¢ kha 16n, khoang 37%.

Cira song M3 hién c6 bai cat ngdm chén cira nén
lam suy giam song kha 16n, song tir bién vao bi vo
phia trudc bai, ddn dén chiéu cao song Hs khu vuc cira
song phia sau con ndi (diém C - hinh 9) chi khoang 0,5
m, gip diéu kién triéu 1én séng c6 thé dat 0,8 m. Séng
hudng DN va NBN chiém wu thé vai ty 18 khoang 83%.

N

Hs tai diem A (m)
I Avove 1,00

0,80- 1,00
060060
040-060

- 0,0500-0,2000

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

s tai dem D (m)
I Avove  1,0000
10,8000 - 1,0000
I 0,6000 - 0,000
B 0,400 0,6000
I 0,200 - 0,4000
I 0,0500 - 0,2000
10% [ ] Beiow  0,0500

0% (| Below 0,0500

Théng ké chi tiét vé ty 1& phan tram, chiéu cao song
ung véi cac hudng chinh nhu bang 4.

Bdng 4: phdn bé chiéu cao song theo cac hieéng trong mia hé

Huéng | TyIé Hs | Huéng | Ty1¢ | Hs | Huéng | Ty

Vied FHS@) e v ) @) | % | ) | @) | %
PiémA | 0210 | BN | 89 |0204| PBN | 4 | 0204 | NDN | 2
PiémB | 0212 | BN | 46 |0212] PBN | 37 |0205| NDN | 7
Diém C 0,2-0,8 DN 50 02-04 | DBN 10 {0206 | NDN 33
Diém D 0,2-1,2 BN 60 0,2-0,5 | PBN 18 | 0206 | NDN 6
DiémE 0,2-1,5 DN 48 02-1,2 | BBN 25 102-1,0 | NDN 21

+ Dac trung dong chay (hinh 10 va 11): tai khu vuc
ven bién Thanh Hoa dong chay ven bo khong 16n. Tai
diém E (ving nudc sau) dong chay tir song ra khong
du 16n dé téi diém nay, do d6 dong chay ¢ diy chu
yéu 1a dong triéu nén dong chay nho (véan toc dudi 0,3
m/s), ¢ huéng chinh la BDB-TN, trong d6 huong DB
chiém wu thé. Trong mua hé, do tac dong cta song co
huéng chinh 1a DN nén dong chay ven bd phia bic
va phia nam ctra sdng Ma cé hudng chinh la hudéng
tir phia nam 1én phia bac doc theo huéng duong bo.
Dong chay ven bo c6 tri $6 khong lon, chi dat dudi 0,5



m/s. Tai khu vyc ctra song, do cd sy twong tac gilta
dong chay song va song nén hudng dong chay khong
on dinh, tri s6 dong chay ciing chi khoang 0,5 m/s. Khu
vuc phia trong con cat chan ctra song, dong chay tur
song ra nén c¢6 hudng chii yéu 1a BB. Dong chay khu
vuc nay co tri s6 kha 16n, c6 thé dat 0,5-1,0 m/s, khi co
lii tir song ra dong chay co6 thé dat 1on hon nia.
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Bdng 5: phdn bé chiéu cao song theo cdc hieéng chinh trong mia dong

Vitd | Hs(m) H(l:](:‘};lg T;)lé (l-[ms) H(l:’](:‘}l)lg T‘;)lé (l-[ms) H(l:’](i‘}l)lg Tz;)lé
PiémA | 0209 | BN | 95 | 0204 | PBN | 3
PiémB | 02-12 | BN 70 0206 | NDN | 22
PiémC | 0208 | BN | 51 | 0206 | BBN | 10 | 0206 | NDN | 35
PiémD | 02-10 | BN 52 0212 | PBN | 47
PiémE | 0214 | BN | 34 |02-14| BN | 63
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Vtaidiem C (ms)

050

V tai diem A (s} ﬁmem B (mis) Eig
[ Apove 0,50 Above 0,50 5

[_] 040-050 L_1040-0 -030

= 0.30-0.40 I 0.30-040 020

1 020-0.30 B 0,20-0.30 0

B 010-0.20 B 0.10-020 005

I 0.05-0.10
% [ gelow 0.05

V tai diem D (ms)

Hinh 11: hoa dong chay
mua hé tai cac vi tri
ven bién Thanh Hoa

010-020
I 005-010
0% [ gelow 0.05

0,05-0,10
[ Below 0,05

Dac trung song, dong chay trong mua dong:

+ Pac trung séng: vao mua dong, song ngoai vung
nuéc sau khu vuc bién Thanh Hoa c¢6 hudng gi6 thinh
hanh 12 huéng DN va DBN vdi chidu cao song Hs co
thé dat 1,4 m, song hai hudng nay chiém ty 1& 16n (trén
90%). Khu vuc ven bo phia béc cira song Ma c6 huéng
song cha dao 1a DN, chiém ty 1& dén 95% vi chiéu cao
song Hs dat dudi 1,0 m; huéng song DN chi chiém
ty 1& rat nho, khoang 3% va chiéu cao song Hs chi dat
duéi 0,5 m. Khu vuc ven bd phia nam ctra song Ma
song c6 hudng chinh 1a DN va PPN, chiém ty 1é trén
90% véi chiéu cao song Hs co thé dat 1,2 m. Khu vuc
trudc cua song Ma cé hai hudng soéng chinh la BN va
NDN vdi ty 1¢ 1an luot 1a 70% va 22%, chiéu cao song
Hs c6 thé dat 1,2 m véi huéng DN va 0,6 m v6i hudng
NBN. Chiéu cao song Hs khu vuc trong ctra song phia
sau con ndi chi dat dudi 0,8 m, séng huéng DN va
NDN chiém uu thé véi ty 16 khoang 86%. Chi tiét vé ty
1¢ phan trim, chiéu cao séng tmg véi cac hudng chinh
nhu bang 5 va hinh 12.
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Hs tai diem B (m)
[ Above 190
[ 08000-1.00

[ 0,5000- 0,50
[ 040000 50

l 10,0500 -0,20
0% ] Below 05

Hs tai diem A (m)
I foove 1,00
501

Hs tai diem C (m)

N His tal diem E (m)

\ . [ Above 1,00
Hinh 12: hoa séng trong 0,800 - 100
N ~ . v . ’ 0.00% 0,6000 - 0,80
mua dong tai cdc vi tri I 0400000
ién Thanh Ho L

ven bién Thanh Hoa o/ . 00x0-020

+ DPdc trung dong chay: dong chay khu vuc ctra
song ven bién Thanh Hoa trong mua dong c¢6 xu thé
giam nho so vai dong chay trong mua hé. Dong chay
khu vuc bién sdu co huéng chiém wu thé 1a TN, trj
sb dong chéay nho, chi dat dudi 0,4 m/s. Khu vyuc ven
bo phia bic va phia nam ctra song Ma dong chay co
hudng chinh 1a DB-TN theo huéng duong bo, dong
chay huéng TN chiém uu thé, tri sé dong chay nho
(chi dat duéi 0,4 m/s). Khu vuc ctra song Ma, do mua
dong trung véi mua kho nén lugng nudc tir song ra nho
(diém C) (xem hinh 13).

N N

Vta diem C ('s)

[ Anove 0.50

1 0.40-050

V tai diem A (m/s) V tai diem B (m/s) = 0,30 -0,40

0,20 - 0,30

[ Avove 0,50 [ Anove 0,50 ;|

u?uveuau [ 0,40-050 B 0.10-020

0,30 - 0,40 = 0:30-0.40 B 005-0,10

0.20 -0,30 B 0,20-0.30 10% [ ] Below 0,05
B 0.10-0.20 B 0.10-020
Bl 0.05-0.10 B 0,05-0,10
% [ Beiow 0,05 [ Below 005
Hinh 13: hoa dong chay

Vot demd (i) mua dong tai cic V tai diem E (mis)

Aoare 050 FavaG bi z [ Above 0,50

Vi tri ven bien g 0,40-0.50

0 30 U dﬂ I3 0,30 - 0.40

020-030 Thanh Hoa B 020030

,, I 0ie o B o002

0,05-0,10

% [ Beiow 0,05 B Sow 008

Ddc trung song trong bdo: vao mua mua bao, khu
vuc bién Thanh Hoa thuong xuyén chiu anh huong cia
céc con bao dd bo vao cac tinh ven bién vinh Béc Bd,
cac con bao manh thuong xay ra vao khoang thoi gian
cudi mia mua bdo. Con bao Son Tinh (27-29.10.2012)
¢6 cudong d6 manh (dat 205 km/h khi tién vao vinh
Bic B0), tuy khong d b truc tiép vao dia phan tinh
Thanh Hoa nhung do duong di ciia con bao phuc tap,
chay doc theo ven bién cac tinh mién Trung roi d6 bd
vao cac tinh tir Thai Binh dén Hai Phong nén d gay ra
song 16n cho ving bién Thanh Hoa.
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Hinh 14: dwong di va truong gié cua con bao Son Tinh (bdo 6 8 nam 2012)
Nguon: To chirc khi twong Nhat Ban va ECMWF

Két qua tinh toan cho thay, chiéu cao séng Hs trong
bdo khu vuc ngoai ving nudc siu (diém E) co thé dat
3,5 m. Séng trong bao khi vao ving ven bo bi suy giam
rit nhanh, viing ven bo chiéu cao song Hs trong bio
cling chi dat 1,5 m, ven bo phia nam ctra song Ma song
¢6 chiéu cao 16n hon ven bo phia bic cira song Ma.
Khu vyc trong ctra song Ma do ¢6 con ndi chin ctra
nén song 16n trong bao bi suy gidm kha nhanh, khong
truyén duoc vao sau trong ctra song, chiéu cao song Hs
trong ctra song chi dat 0,5 m.
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Hinh 15: chiéu cao song va truong séng trong bao Son Tinh
thoi diém bao tién gan bo
Ket luan

Céc két qua tinh toan phan tich trong nghién ciru
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nay cho théy, ché do thiy dong luc khu vuc cua song
ven bién Thanh Hoéa kha phtc tap do tuong tic giita
dong chay song v6i bién, khu vuc c6 ché do thay dong
luc bién doi theo muia rd rét. Xét vé ché do thiy dong
luc thi khu vuc ctra song ven bién Thanh Hoa c6 thé
chia 1am 4 khu vuc chinh ¢6 cac dic diém vé song va
dong chay khéac nhau:

- Khu vye nudc sau (cao d§ day dudi -10 m): trong
mua hé, song c¢6 hudng tir DPDN dén NDN, trong d6
huéng chinh 14 DN, chiéu cao song Hs tur 0,2-1,2 m.
Trong mua dong, song c6 hudng tir PDN dén DN,
trong d6 hudng chinh 1a DBN, chiéu cao song Hs tir
0,2-1,4 m. Séng trong bio co 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 song giam manh khi tién vao
bo. Khu vyc nay dong triéu nho, chi dat dudi 0,5 m/s.

- Khu vye trude ctra sdng Ma: do c6 dong chay tu
song ra va c6 bai cat ngdm chén cira nén song khu vuc
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 chdy tir song ra trong mua dong (mua kiét) co tri
s6 dat khoang duéi 0,5 m/s, trong mua hé (mua 1) c6
thé dat khoang 1 m/s.

- Khu vyc ven bo phia bic cira song Ma (tir cira
song Mi dén ctra Lach Trudng): song c6 hudng chinh
la BN, chiéu cao séng mua hé 16n hon mua dong
nhung ciing chi dat dudi 1 m, chiéu cao song trong bao
dat dudi 1,5 m. Dong chay ven bo mua hé c6 hudng
doc bo 1én phia bic véi tri sé dat dudi 0,5 m/s, trong
muia déng dong chay c6 hudng can bang, vai tri sé nho
hon 0,4 m/s.

- Khu vyc ven bo phia nam cira song Ma (tir cira
song Ma dén cira song Yén, co bai bién Sdm Son):
song khu vuc nay cé chiéu cao 16n hon ven bd phia
béc, trong bao chiéu cao song Hs co thé dat trén 1,5 m.
Trong mua he séng ¢6 hudng chinh 1a DN, mua dong
song hudng chinh 1a PPN va PN, chiéu cao séng co
thé dat 1,2 m. Dong chay doc bd mua hé ¢6 hudng béc
thién 16n, mia dong huéng nam thién 16n hon, tri s6
dong chay dat duéi 0,5 m/s.

Loi cam on

Cdc tdc gid xin dwoc cam on PGS.TS Nguyén Tho
Sdo - ngwoi di c6 nhitng y kién déng gép quy bdu
trong qua trinh chinh sira, hoan thién bai bdo. Bai bdo
ciing la két qua ciia dé tai “Nghién ciru ddnh gid tac
déng cua cdc ho chira thwong nguon dén bién dong
long dan ha du, cira song ven bién hé thong song Ma



va dé xudt giai phdp han ché tic déng bdt loi nham
phat trién bén viing” thuéc Chirong trinh nghién ciru
khoa hoc cdp nha nuoc KC08/11-15, dwoc tai tro boi
Vin phong Céc chwong trinh trong diém cap nha nuée
(Bo Khoa hoc va Cong nghé).
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