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Thanh Héa c6 dwdmng bo bién dai 102'km theo huéng dongbic - tiy nam (PB-TN), 12 ha ngm’in lru vare
song M4, noi cac nhinh sdng Ma d6 ra Bién Pong. Ché 9 thity dong lwe & khu vire ¢ira song, ven'biénq:nﬁy
ngodi anh hudng ciia ché d gié mua, con bj dnh huémg ciia twong tic giira dong ¢hay séng véi bién nén
bién d6i rat phirc tap. Mit khac, sé lwong tram quan tric, do dac thiiy hai vin co bin rit it do dé khong
¢6.du so liéu phuc vu quy hoach, thiét ké gidi . phap bao vé bo. Bai bido-da sir dung mé hinh MIKE21/3
Coupled dé tinh toan xac dinh cac diic trung chi tiét vé song, dong chiy theo mita cho khu vwrenghién ciru
bao gom khu vire nirée sau dén khu vire cira séng va ven bd, trén co s dé dira ra nhimg nhén dinh vé sy
bién doi theo mia ciia cdc yéu ¢6 thiy dong Tire. Két qua tinh todn 13 co s& dé dura ra céc gidi phap bio vé
b, phong chong sat 1&..., phuc vu phét trién bén viing kinh té - xa h$i tinh Thanh Héa.

Tir khoa: bo bién Thanh Hoa, cira song Ma, mé hinh thiiy dgpng luc.
Chi sé phdn loai 1.5

SEASONAL CHANGES OF HYDRODYNAMIC Spvinde
REGIME AT THE ESTUARINE AND COASTAL AREA Thanh Hoa nam & Bac Trung Bo,
OF MA RIVER BASIN cach Thu d6 Ha Néi 150 km ve ;phm
e . nam. HE théng séng Ma @6 truc tiép ra
a 1§ummai"f Bién Poéng qua 3 cira song: Lén, Lach

Trudong va song Ma. DPay 1a hé thﬁng
sdng quan trong nhat boi tu cho dai ven
bién phia bac ciia Thanh Héa. Viing bién
Thanh Héa c6 ché d6 song, dong chay
bién ddi theo mua kha 16 rét, tuy nhién
khu vyc cira song ven bién lai ¢6 ché
d6 thiy hrc bién déi phic tap hon do
cO sy tuong tac voi dong chay tir song.

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 bétween
the river flow-and-the sea, thus hydrodynamic regime is very
complex. Due to. the limited number of hydrological gaiiging
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, ¢ NG |
flows in the research-areas fmm-a-d,eepwatgn area to coastal and: o (i

estuarine areas, and also identify the seasonal changes of these B
characteristics. These results will be the basis forproposing the
measures for the coastal protection, prevention of-landslides...
to serve for sustainable economic development of Thanh Hoa:

province. \
] i g | . . X # - & | — B b i S
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coastline: Hinh I=vi iri khu vyee ciea song ven bien tinl Thanh Hoa
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& Viét Nam. Tuy phién, trong nhimg nim gan day, tai
khu vuc nay da xay ra hién tirgng x6t 1o b - bai blen
hét site phirc tap, nhét 14 doan bd bién tr-phia cira Hoi
kéo dai t6i bii C (xd Quang C) 43 xay ra hién tuong
x61 bai va sat 1¢ bo kha nghiém trong. D3 c6 mdt $0

nghién ciru vé thuy déng hr¢ va vén chuyen bun cat
phuc vu gidj thich nguyéin nhan x6i 1o khu ViIc nay
(L& Manh Hung va nnk, 2013) [l], tuy vay két qua
nghién ctru mdi tinh todn vdiandt $6 kich ban nhit dinh
(bdo Damrey, song huong déng nam = DN, séng hudmg
dong béc - BB). Ngoai ra, do pham vi tinh toan cia mé
hinh nhé, thdj gian-tinh toan ngan nén ket qua nghién
¢tru chua phén dnh hoan toan sat véi thyc1é. Bai bao
ndy st dgmg md hinh MIKE21/3 Coupled*dé tinh toan
vt mién-tinh 1én va thoi gian tinh toan dai nén ket
qua tinh tpqq kha quan hot, khic phuc duge nhimg
nhwoc diém ¢oa nghien ¢iru treée vot viée tinh toan
md phéng lién tue hiGt ndm dai dién dé phan tich chi
tiét sir bién dng t!ieﬁ fta cih ¢hé do thuy lyc khu vyc
cira sOng ven bién Thanh Hoéa. Ngodi ra, con xét dén
W twong thc giira yéu t dong ¢hay ti¥ céc cira song véi
cac yéu td thuy ttiéu, song bién... Két qua cua nghlen
ciru d3 xac dinh dwoc cac dic trung chi tiét vé séng,
dong chay thep nita cho ¢ac khir virc cu the, tir khu
vic nwrde san dén khy viee éira -song va ven bo; trén co
s do dua-ra durg¢ nhimg nhan dinh vé sy bién ddi cua
cac yéu ~tu~dﬂng Je ¢6 tinh quy ludt theo mua cho khu
virc nghién. cu'u, lam co 50 dira ra ¢ac gidi phapbao vé
bé, phong ¢hong sat 16. .. phuc vy phat trién bén viing
kinh t€ - x&hoi,

Tai liéu va congcu:tinfi todn:

Tai licu

Tai ligu phuc vi qua trinh nghién ¢t gdm dia hinb,
thuy hai vin taj khi vyre:

- Dia hinh khu vyc tinh todn duge xdy dung dya
trén ¢ac hai dd 1§ 18 1/100.000 va 1/200. 000, cac so
li¢u ven b duge thu thap tir cac binh dd do dac ty 16
1/5.000 cac ndm 2009 va 2011 do Vi¢n Khoa'hoc Thiy
loi Viét Nam the hién [2, 3], c4¢ s6 liéu dia hinh ndy

ducrc dwa vé ping hé toa 9 VN 2000 va cao dé chudn
quoc gia...

- Su dung s6 lidu khi tuong thiy vin clia mdt sb
tram quan tréc khu vire ¢ira song M3: trong cira song
Md cu tram Quéng Chéu quan tric myuc nudc, thuong
ngunn tram Quéng Chéu 20 km c¢6 tram Giang quan
tric myc pudc. SO liéu ¢ha cac tram nay cé thé phan
tich bién déng theo mua cua dong chdy trong sdng.
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Tuy nhién, ving ¢ira song khong cé-cc tram quan tric
hai van pén cic dic trung thiy dong luc viing cira sdng
ven bién dwoc tinh toan thong qua mé hinh toan.

C‘ﬂﬂg cu tinh todn

Nghién ciru sir dung m6 hinh s6 MIKE21/3 Coupled
Model FM c¢da-DHI dé md phong thiy dong lyc ving
ctra sdng ven bién Thanh Héa. Module 1ién hop MIKE
21/3 Coupledila hé théng lién két dong c6 thé lién két
¢ac module tinh toan déng -chdy (MIKE 21FM) va.
song - (MIKE 2ESW): Viéc lién két dong cic module
chn phép tink todn sy tic dong qua lai 1an nhau giira
cac qua trinh- nhu tirong tac-song va dong chay (hinh
2).

M6 Rie séng b » MG hink dong chiy
MIKE 215W) (MIKE 21
L: ru.. s

\ \ \ {
B¢ trifng séng: Tuong tic
ns,n.m:' 1 Ukg tuit déng l s6ug - dong chly

Hinh 2: so da két néi module song vi dong chdy
trong mé hinh MIKE 21/3 Coupled

Thiét lgp wié hink MIKE21/3 Coupled Model FM
cho khii-virc cira s6ng ven bién luu vire song M

Pham vi thiét lap -mé hinh. nghlen ciru-duge tip-
trung vao khu vuc cira $6ng ven bién Thanh Hoa-¢6
gio1 han phia t bic tir-vi tri-cira Lach Sung, phia namdén
b& bién: khw vire Quang Thai - huyén Quang Xuﬂng
Tuy nhién, Kkl vz nghlen cirw.¢6 thidu cira song gan:
rihau, ¢é sit tuong tac vé dong chay glu'a ¢ac cira song
nén pham vi:mé hinh-dd duoc mé rong vé phia bic 1én
dén ctra:Ha Lan (s6ng So), phia-nam mé rong dén khu
vuc cira:Lach Ghép (séng Yén) du khong gian dé dam
bao tinh 6n dinh mé hinh cho khu virc nghién ciru.

Thiét ldp dia hinh, luéi tinh va diéu kién bién: pham
vi thiét 1ap ludi dia hinh mién tinh cia mé hinh duoc
gi¢t han: chiéu doc bd tinh tr v1 tri bién phla béc tai
khu vire -cira sung So dén bién -phia nam gan t6i khu
vuc clra song Yén c6 chiéu dai khoang 100 km; chiéu
rdng micn hrdi tinhtir bo ra phia bién khoang 50 km
t6i d6 sdu 30 m. Ludi tinh md hinh st dung sb llf;u
ban d6 dia hinh khu wvirc nghién cima ty 18 1/5.000 dén
1/25.000, c6 s61iéu do bd sung dia hinh khu vue céc
cura song turnam 2009 dén 201 1. Md hinh st dung ludn
tam glac Ainh hoat (luo1 phi céu trac) co o phan giai
thay doi tdng dan tir ngoai bién sdu vao sat bdr va céc
cua song. Ludi tinh toan clia mo6 hinh co tong sé nut
tudi 13 22.764 va sb phan fir 1a 42.883, Iud tinh duoc
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chia nho tai khu vuc céc cira sdéng va ven bién véi
chiéu dai canh 6 lugi khoang 30 m.

Diéu kién bién mé hmh cac bién cira song thudc hé
théng séng M sir dung s6 liéu bién hru luong tai cac
cira Héi, Lach Trudng, Lach Sung dugc trich xuat tir
két qua ctia mo hinh MIKE11 tinh thay luc mot chiéu
cho hé thong séng Ma da duoc hiéu chinh va kiém
dinh (Nguyén Thanh Hing va nnk, 2015) [4], c4c bién
cira song Pay, Ninh Co iy theo sb lidu muc nude
thuc do tai tram Nhuw T4n va Pha L& Cic bién phia
nam, phia bic va bién ngoai khoi str dung s6 liéu muc
nudce dy tinh tir mo. hinh triéu toan ¢iu véi bude ludi
0;125°%0,125° va s liéu bién séng va gi6 ngoai khoi
sit dung song toan cau tai phan tich cia NOAA véi
bude lwdi 0,5%°%0,5°,

@ Cirasong M3 @ cira sdng Pay

@ Ciraséng Lach Trudng @) Cira séng Ninh Co
€ Cirasing Lén

Tl

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

Hiéu chinh va kiém dinh mé hinh: mé hinh duoc
higu chinh véi b s6 liéu do muc nwde, séng ven b
tai khu vuc cira séng Ma trong khoang thoi gian tir
27.5.2011 dén 2.6.2011 (L& Manh Hing va nnk, 2013)
[1] va dugc kiém dinh trong khoang th&i gian tir
12.10.2014 dén 17.10.2014 (Nguyén Thanh Hung va
nnk, 2015) [4].

- Hiéu chinh mé hinh: véi céc sb lieu ddu vao cho
mé hinh, tién hanh diéu chinh céc théng sb cia méd
hinh sao cho két qua thu duoc > phit hop voi s licu thue

do nhit. Két qua hiéu chinh vé muc nude va song dugc
thé hién & hinh 4.

fonc Now
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Hinh 4: két qua hiéu chinh nuc nuéce, séng tinh todn
V61 thiee do tai cde vi tri
Véi b s61iéu thuc do tir 27.5.2011 dén 2.6.201T tai
khu vue cira.song Ma, moé hinh-d3 phan 4nh gamdung
sir bién thlEﬂ mir¢ mroc, snng muyc nudc phu hop vé

pha vatri 56 tai cactram kiém tra vdi sur sai khdc vé tri

s 16n nhét 14 20 cm & giai doan triéu kém va nhé hon
5 cm ¢ giai doan triéu cao; song tai cac tram kiém tra
cling c6 sur phit hop vé pha vatri sd, sai s6 16n nhit vé
chiéu cao séng khoang 10 cm.

- Kiém dinh mé hinh: trong khoang théi gian tir
12.10.2014 dén 17.10.2014, két qua duge thé hién &

hinh 5.
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Hinh 5: kér qua kiém dink cée dic trieng song tinh todn vdi thue do

Nhin chung c4c sai s6-ctia mé hinh vé mue nude va
md hinh séng ndm trong pham vi cho phép. Mé hinh
dé dugc higu chinh dam bao dd tin cdy, co thé sir dung
dé tinh-toan md phong theo cac kich-ban nghién ciru.

Két qua va thao Iuan

Mt so dc trung thity hai vin khu viee nghién
cirn qua tai liéu do dac

Dadc frung dong chdy vung cira séng Ma: phén tich
chudi sb lwu muc nudce tai hai tram Giang va Quang
Chau ¢6 thé nhéan thiy anh hudng cia 1ii song dénkhu
vuc cura séng Ma:

- Céc trén Iii 16m (nim 1973, 1980, 2007) lam déng.
myc nudc viing cira sdng M3 dang ké: tai tram Giang
Hmax céc trén 1ii dat trén 7,2 m so vdi myuc nudc trung
binh mua:1d 14 0,93 m, tai tram Hoang T4n dat trén 2,5
m $0 vO1 muc nude trung binh mua 1i 14 0,26 m.
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: Do anh hirdng- ciia thuy: ti‘iéu,-. muc nude trung
binh mua lii va mua kiét tai hai: tram cira sdng khong
khéc nhau nhiéu: muc nuée tring binh mia lii so véi
mua kié¢tai tram Hoang Tan Ian lugt [3:0,09 m va 0,26

m (chénh 0,15 m), tai tram Giang 14 0,15 mva 0,93 m

(chénh 0,78 m); muc nude nhé nhat tai Hoang Tan dat
-1,81 m;, trong khlatram Giang ¢ach bién 25 km muc
nude nhé nhat ciing dat -1,45 m (bang 1).

Bang I: dge mmg muec nude nhiéu ndm tgi tram Gidng vi Hﬂﬂﬂg Tan

sl T — B [ T = ]

Tty iy i | i Giang | Thoi gian

DjetrimgH  ~w | Tin |

Ho () 2% | 76 | 8197

T | 286 | w51 | eass0 |
| 266 | 728 || 102007

Hmmuatu*(q;)“ 1026 | 093 | 19702014

Hpmiakigt(m) 0,09 1013 " 1970:2014

H,(m) ] 81 ] 145 | 1970- 2014

Phdn-tich thiy triéu khu vuc nghxen clu: vung cua

song yen ibién Tharih Hoéa c6-ché-do nhat tridu. Phan

tich s6 lidu muc nirde tai tram' Hoang Tan thm ky.mua
kl@t trnng 5 ndm (2010- =2014)-cho thay, trj: 56 clia c4c
hang s6 diduhoa thiy tridu tai tram kha 6 nn dinh, diéu
nay ching t6 anh hwéng 16 rét chaa thiy tridutrong mua
kiét d6i véi khu vuc ctra song (bang 2).

Bang :?.'*-cac 'ﬁang_.fitc_:n;ﬁ'fé'u héa thiy triéu tgi tram Hodng Tan cira song Ma

Botmy | Pha (49).

Ten | =
2010 | 201 fzmz_ 2013 | 2014|2010 | 2011 | 2012 | 2013 | 2014
__Z04] 0,07 | 008 |02 | 015 | 013
— 01 |-064 : 0,65 ﬂ,ﬁ#:_:_ 068 | 069 | 40| 36{ 39 35| 37
| ohje ol K1 | 0487050 | 050 051 | 052 | a10| 06| mof 107 | 08
491 J004 |04 | 0027 013 [0a5 | 11 E: 8 2 1
M2 1023|0237 025 025 | 025 | 23| 18| 20 16| 14
e s24lon (o0 [ ot [ oz | o1 | no4| 96| 102 97 | 100
N2 | 004 [ 004 { 003 [ 004 |-008 | 342 7 331 | 333 34

Bdc diém gio: phan tich sb. liéu gi6 tai tram do Sdm
Son cho thiay, huéng gio thmh hanh ;phan hoa theo
mua: mua heé (thang 5-10) chit yéu1a gié nam, DN, téc

.49 trung ‘binh 4 m/s; mua déng (thdng 11 nim trudc

- thang 4 nim sau) chi yéu 1a gi6 dﬂng, bB, toc dd
trung binh 3,75 m/s. Téc d6 giolom nhat xuét hién khi
co béo, khoang 40 m/s (bdo Darmey ngay 27.9.2005
c6 it6c-dd 50 m/s), ¢cac dot gido mua manh co thé dat
15-20 m/s.

Phdn tich song khu vuc nghién ciru: khu virc ven
bién Thanh ‘Hoéa khong c6 tram quan tric séng nén

nghién ciru da sir dung 5O liéu do song trong hai dot
khdo sat ngan ngay tir 27.5-2.6.2011 (L& Manh Hung
va:nnk, 2013):[1] va tir 5.5-10.5.2014 (Nguye:n Thanh
Hung vannk, 2015) [4] dé phantich. Qua két qua phan
tich ¢6 thé rat ra mot sé két ludn: nhw sau: chiéu cao
song quan triic trong khoang 0,1-0,5 m, chu ky séng
16n nhat 12 s, chu ky song trung binh 5,6 s; séng c6 chu
ky kha 1ém trong khi chiéu cao séng nhd, chimng t6 ¢6
su xuat hién ctia song limg, khu vuc cira song Ma kha
thoang khong bi che chin nén thuin loi cho song ngoai
khoi truyén vao, hudng séng chi yéu I3 huéng nam va
hudng DN (xem hinh 6).
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Hinh 6: hoa song khu vuc cita séng Ma
(a) Khdo sat 27.5 - 2.6.2011
(b) Khdo sar 5.5 - 10.5.2014

Phén tich siw bién dbi theo mia ciia ché dp thiiy
dong e khu viec nghién cteu

Pé c6 thé danh giad duwoc sy bién dbi ché do dong
luc, nghién ¢tru @ phan tich két qua tinh toan tai mot
50 diém dai dién cho timg khu virc cira song ven bién
Thanh Héa (diém A - phia bic cira séng M3, diém D -
phia nam cura séng M4, diém B - trudc cira song M3,
diém C - trong cira song M3, diém E - ngoai nudc sau).
Vi tri cu thé ctia cdc diém & bang 3.

Bdng 3: vi tri edc diém trich két quad tinh todn
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Phan tich lya chon thoi gian tinh todn: nhu @ phéan
tich & trén, cac nghién ciru trudc ddy thudmg chi tap

trung tinh todn danh gia ché do thuy dong luc trong

khoang thoi gian ngan theo céac kich ban dién hinh
(mdt trin bdo, mét tran 1i, hudng séng cd dinh). Cach
tiép can nay chi phan anh ding dugc cac dic trung
thay dong luc trong nhitng trang théi cuc doan nhit
dinh:ma khong phén anh dugc sy bién doi lién tuc cia
ché do thiy dong luc theo khong gian va thoi gian.

Nghién ciru nay da.phén tich:lua chon m6 phéng mot
ndm lién tuc song, dong chay cho ndm dién hinh 2012

dé danh gia su bién dong ché do thuy luc théo mua
[nam 2012 14 nam dién hinh vi lii trong s6ng 16n twong
-d6i 16m, dinh lu snng M3 tai Cam Thay Qmax = 4.740

m’/s ing voi tan suét khnang 10%, lii nhanh srmg Chu
twong d6i 16n dirge hd Cira Pat cit 1ii; ving bién'bi anh
hudng trre tiép ciia con bio Son Tinh (27-29.10.2012)
c6-cuomg d6 manh gay song 16m, chiéu cao séng viing
cira s6ng M3 xép xi 4 m] (hinh 7).

Hinh 7: luu-lwong, do cao song tai khu vuc cira song Ma nam 2012

Ddc trung song, dong chdy trong mua he:

+ Dac trung song:

Mua heé, scmg ngﬂal khoi viing bién Thanh Héa c6
hudng DN vm chiéu cao (significant wave height - Hs)
t6i-1,5 m; tiép d6 1a cac hudng dong dong nam (PDN)
vanam dong nam (NDN) véi chiéu cao séng nhé hon,
chiéu cao séng c6 nghia dat 1-1,2 m (diém E - hinh 8).
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Hinh 8: hoa song ngodi khoi khu viec ven bién cira séng Thanh Hoéa
(tiv thang | dén thing 12)

Khu virc ven b phia bic cira song Ma (diém A -
hinh 9) séng c6 huéng chii dao 1a DN (chiém t6i 89%
- bang 4) voi chiéu cao séng Hs ¢6 thé dat 1,0 m; cac

TAF CHI
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huong song conlai la PDN va NDPN chi chiém ty I& rit
nho va chiéu cao séng Hs dat dudi 0,5 m. Khu vire ven
bd phia nam cira song Mi (diém D - hinh 9)-c6 huong
song chinh [4-DN (chiém 60% = bang 4) véi chiéurcao
song Hs c6 thé dat 1,2 m; séng huéng PPN ¢o chiéy:
c¢ao song Hs nho hon 0,5 m va chiémty 1& nho, khodng
18%.

Séng khu vuc cira séng (diém B - hinh 9)-¢é chiéu
cao Hs kha 16m, cb thé dat 1,2 m, song hudng chinh
DN chiém ty 1& 46% trong khi séng hudng DN cfing
chiém ty 1é kha1dém, khoang 37%.

Cira séng M3 hién cé bai cat ngam chin cira nén
lam suy giam song kha 16n, séng tir bién vao bi v
phia trudc bai, dan den chiéu cao séngHskhu vue cira
song phia sau con nm (diém C - hinh 9) <hi khoang 0,5
m;, gép diéu kién: triéu 1én séng c6 thé dat 0,8 m. Séng
huéng DN va NDN chiém wu thé véi ty 18 khoang 83%.

Hinh 9: hoa séng mia ke
tai cdc vi iri ven bién
Thanh Hoa

Théng ké chi tiét vé ty 18 phan tram, chiéu cao song
ung vdiscac hudmg chinh nhw bang 4.

Bdng 4: phdn b6 chiéu cao séng theo cdc huong trong mia he

, Heomg | Ty1¢ | Hs |Hwimg|TyR | Hs |H 1
vieh | Hsm) |ty | ) | e * | mu.;;g %E
DiemA | 02-1,00| BN | 8 |02:04| PBN | 4 |0204| NDN | 2
DiémB | 0212 | BN | 46 [0212| AN | 37 |o205( NeN | 7
BiémC | 0208 | DN | S0 |02:04 | BDN [ 10 |02:06 | NON | 33
BiémD | 0212 | BN | 60 |02405| PBN | 18 [0206 | NDN | 6
DiémE | 02-1,5 | DN | 48 0212 | PON. | 25 [02:00| NDN | 2

+ Dac trung dong chay (hinh 10 va 11): tai khu vye
ven bién Thanh Hoéa dong chay venbd khéng 16n. Tai
diém E (vung nudc sau) dung chay tir song ra khong
du 16n dé t6i diém nay, do d6 dong chay ‘¢ day chu
yéu 1a-dong triéu'nén dong chay nho (vén td¢ dir6i:0,3
m/s); c6-hudng chinh 13 BDB-TN, trong d6 hiuéng DB
chiém wu thé. Trong mia hé; do tac dong cia séng ¢6
huéng chinh 13 DN nén dong chay ven bd phia bic
va phia nam cira song Ma c6 hudng chinh 1a hudng
tir phia nam 1én phia bac doc theo huéng dudng bo.
Dong chay ven b c6 tri s6 khong16m, chi dat dudi 0,5



m/$. Tai khu vyre cira s6ng, ‘do €6 sy tuong tic giira
dbng chiy song va séng nén hudéng dong.chay khong
6n dinh, tri s6 dnng chay cling ¢hikhoéng 0,5 m/s. Khu
vire phia trong con cat chan cuira song, dong chay tur
song ra nén c6 hudng chii yéu 13- DB. Dong chay khu
vire ndy c6 tri s6 khd 16m, c6 thé dat 0,5-1,0 nv/s, khi c6
lit tir séng ra dong chay ¢6 the dat 16n hon nita.
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Hinh 11:"hoa dtmg cﬁay
mua Fie tai cdac vitri
ven bién Thanh Hoa

Dac trung song, dong chdy trong miia déng:

+ Diéc trung song: vao mua dong, song ngoai vung
nude sau khu vize bién Thanh Héa co huéng gi6 thinh
hanh 1a huéng DN va PPN vdi chiéu cao song Hs co
thé dat 1,4 m, song hai huong nay chiém ty 18 16n (trén

90%). Khu vire ven b phia bic cira song Mi ¢6 huong
song chit dao 1a PN, chiém ty 1é dén 95% véi chiéu cao
song Hs dat dudi 1,0 m; hm:mg séng PPN chi chiém
ty 1€ rat-nho, khoang 3% va chiéu cao s6ng Hs chi dat
dudi 0,5 m, Khu vuc ven be phia nam cira séng M3
song co hu::mg chinh.13 DN va PPN, chiém ty 1é trén
90% véi chieu cao séng Hs co thé dat 1,2 m. Khu vue
truge cira song Ma c6 hai huéng song chinh 13 DN va
NDN véi ty 1& 1an lugt 1a 70% va 22%, chiéu cao séng
Hs c6 thé dat 1,2 m véi hudng PN va 0,6 m véi hudng
NDN. Chleu cao song Hs khu vurc trong cira séng phia
sau con ndi chi dat dudi 0,8 m, sébng hudng DN va
NDN chiém wu thé véi ty 1€ khodng 86%. Chi tiét vé ty
1& phan trim, chiéu cao song ung vadi cac hudng chinh
nhu bang 5 va hinh 12.
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Bdng 5: pkan bo r:hreu cao song theo cdc huwomg chinh trong mia dang

o [ | B | [ ] o [
DiémA (0209 | BN. | 95 | 0204 | PBN | 3
BiémB | 0242 | BN | 70 0205 | NON | 2
pitnC | 0208 | BN | 51 [o0206] pON | 10 [ozos| NoN [ 35
biénD | 0210 | BN | 52 [0212| DON | 47

DiémE | 0214 | BN | 34 |0214| DBN | 6 !

Hs Lx gherm B ¢m)

Abows 10
[ A000 - 100
5000 -0

TADD0 050
0,2000 - 0 90
0,0500 - 0,20
Beiow 005

Hs & e E m)
Abcae 1,00
A - 1,00
1,6 - 140
£.4000 - 8,60
0,000 « CL4G
00500 020
Beim 0,05

Hinh 12: hoa song trong
mua dong tai cde vi tri
ven bién Thanh Hoa

+ Pidc trung dong chay: dong chay khu- vuc cira
song ven bién Thanh Héa trong mua déng cé xu thé
giam nho so v6i dong chay trong mua hé. Dong chay
khu vuc bién sau cé huéng chiém wu thé 1a TN, tri
s6 dong chay nhé, chi dat dudi 0,4 m/s. Khu vué ven
bo phia bac va phia nam cira séng M3 dong chay cé
huéng chinh 1a PB-TN theo huéng dudmg bo, dong
chay huéng TN chiém wu thé, tri s6 dong chay nho
(chi dat dudi 0,4 m/s). Khu vuc cira séng Ma, do mua
dong tring voi mua khd nén luong nuée tir séng ra nho
(diém C)(xem hinh 13).

N.

uwm:mj
B.Iﬂ ﬂ.ﬂ
VI3l diem A (s} W e ghom B (s} :’; :.;l
Above 0,50 Ancres 0,50 $10-
0,40 - & 50 0D = 0,50 02
_ A0 - .36 - 0,40 0,05 -4,70
i, I:l.-lﬂ Hﬂlﬂ.‘.‘ﬁ
0,20 - 0,30 020 - 0,30

Q2,10 - 020
005010
Bedow 005

010 - 020
008 - oA
Beiow 005

10%

10%

N

Hinh 13: hoa dong chay
mua dong tgi cdc
vi-tri ven bién
Thanh Hoa

W e chem E (s
Above: 050
0,0 - 050
0,37 - D4
.20+ 0,30
.10 . 0,20
8,05 - 0,10
Beiow 0,03

Dac trung song trong bdo: vao mua mua bao, khu
vire bién Thanh Héa thudng xuyén chiu 4nh hudng cua
cac con bdo d6 b vao cic tinh ven bién vinh Bic B0,
cic con bdo manh thuong xay ra vao khoang thoi gian
cudi mua mua bao. Con bdo Son Tinh (27-29.10.2012)
c6 cudmg dd manh (dat 205 km/h khi tién vao vinh
Bic B§), tuy khong d6 bd truc tiép vao dia phan tinh
Thanh Ho6a nhung do duong di cua con bao phic tap,
chay doc theo ven bién céc tinh mién Trung réi d6 bd
vao céc tinh tir Thai Binh dén Hai Phong nén di giy ra
song 16n cho viing bién Thanh Héa.
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Hinh 14: dwong di va truomg gi6 cua con bao Son Tinh (bao 56 8 nént 2012)
Nguon: T6 chire khi twgng Nhdt Bin va ECMWF

Két qua tinh toan cho thay, chiéu cao séng Hs trong
bdo khu vuc ngoai viing nude sau (diém E) co thé dat
3,5 m. Séng trong bdo khi vao viing ven b bi suy giam
rit nhanh, viing ven bd chiéu cao séng Hs trong bio
cling chidat 1,5 m, ven' b phia nam cira song Mé song
c¢6 chiéu cao 16n hon ven bé phia bac cilra sung Ma.
Khu wire trong cira séng M4 do c6 con ndi chén cira
nén séng 16n trong bio bi suy giam kha nhanh;, khong
truyén dugc vao sdu trong cira song, chiéu cao song Hs
trong cira song chi dat 0,5 m.

Hs (Diem A) [m] —+——
. Hs (Dwem B) [m) a—8-
Hs (Olem C) [m] ——o-
- Hs (Diem D) [m] ——e-
Hs (Diem E} [m] —a—a

pe W J93000
SR YA OO0

B00000 803000 £10000 815000 E20000

Hinh 15: chiéu cao .mng vd fﬁfﬂ'ﬂ? sang trong bao Sen Tinh
thai diem bdo tien gan bor

KHét luan
Céc két qua tinh toan phén tich trong nghién ciru

} TAPCHI

oc VIE[ Nam 4(2) 2.2016
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nay cho thiy, ché d¢ thiy dong luc khu vyc-cira 5*5“18
ven bién Thanh Héa kha phirc tap do- tuong tac Blu'ﬂ
dong chay sung v6i bién, khu-vuc cn ché d¢ thity dong
luc bién d6i theo mua rd rét. Xét vé ché do thuy dqmg
lyc thi khu vie cira s6ng ven bién Thanh Hﬂa ¢6 the
chia 1am 4 khu vuc chinh ¢6 cac dic diém vé sOng va
dong chay khac nhau:

- Khu vuc nude sau (cao d¢ day dudi -10 m): trong
mua hé, séng c6 huémg tir DPDN dén NDN, trong d6
huéng chinh 12 BN, chiéu cao séng Hs tir 0,2-1,2 m.
Trong mua dong, séng c6 hréng tr DPDN dén DN,
trong d6 huéng chinh 12 PDN, chiéu cao séng Hs tir
0,2-1,4 m. Séng trong bio c6 chiéu cao song lon, Hs

dat 3,5-4,0 m, fuy nhién khu vyc ven bér ¢6 dm hinh

day noéng nén chidu cao song giam manh khi tién vio
bo. Khu vire nay dong triéu nho, chi dat dudi 0,5 m/s.

- Khu vire trudc ctra s6ng Ma: do ¢6 dong chay tir
s0ng ra va c6 bii cat ngam chin cira nén séng khu vuc
nay khong cao, chiéu cao séng Hs chi dat 0;5-0,8 m,
song trong bio va tricu cudng cé.thé dat duéi L,5 m.
Dong chay tir song ra trong mua dong (mua kigt) co-tri
s0 dat khoang duéi 0,5 m/s, trong mua hé (mua i) ¢6
thé dat khoang 1 m/s.

- Khu vic ven bd phia bic cira séng Mi (tix cira
song Mi dén cira Lach Trudng): song c¢6 hudmg chinh
la PN, chiéu cao séong mua hé 1én hon mua dong
nhung ciing chi dat dudi 1 m, chiéu cao séng trong bio
dat dudi 1,5 m. Dong chay ven bo mua hé ¢6 hudng
doc bo 1én phia bic vdi tri'sd dat dudi 0,5 m/s, trong
mua déng dong chay ¢6 hudng cin bang, véi tri s6 nhé
hon 0,4 m/s. |

- Khu vue ven bd phia nam cira séng Ma (tir cira
song Ma dén.cira song Yén, c6 baibién Sim Son):
séng khu vurc nay cé chiéu cao16n hon' vensbd phia
béc, trong béo chiéu cao séng Hs c6 thé dat trén:1,5 m.
Trong mua he song c6 hudng chinh 1a PN; mua déng
song hudng chinh 1a PPN va DN, chiéu cao song co
thé dat 1,2 m. Dong chay doc bo mua hé co hudng bﬁp
thién 16n, mua dong huéng nam thién 16n hon, trj so
dong chay dat dudi 0,5 m/s.

Loi cam on

Cac tdac gid xin duge-cam on PGS.TS Nguyén Tho
Sdo - nguoi dd cé nhitng y kién dong gop quy bdu
trong qud trinh chinh stea, hodn thién bai bao. Bai bao
ciing la két qua cia dé tai “Nghién curu danh gra tac
dong cia cdc hé chira thuong ngunn dén bién dong
Iong ddn ha du, cira séng ven bién hé thong song Ma
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Vin phongCée ¢hweoms trink trong diém cdp nha nieéc
(B6-Khoa hoe va-Cong nghé):

T —
Fai lidu tham khao

[1] L.&Manh Himg, Ho Vigt'Cuong (2013), *‘Nglnen clru tac dr.mg
cua ohé d@ muy»dﬁng ll,rc ving ven b, 4nh hl.mrng dén dién bién x6i

16 bér bién Sam $i;m Thanh Hé6e”, Tap.chi KH&&IW Thiy lod, Vién
Khoa boc Thiy lpi Viét Nam:

A ¥ 1 VTR N Pk i — A -

i[2] Vién Khoa hoc Thuy lgi Viét Nam (2009), Dir dn diéu tra co
ban “Diéu tra hién trang cua song Ma tinh Thanh Hod va kién nghi
cac giai phap bdo v¢ khai thachoan thign”,

[3] Vién Khoa hoc Thiy lgi Viét Nam (2011), Dy dn “Khdo sdt;
rghién cirm ddnh gid nguyén nhin, dé xudt gidi phdp va Igp du n déu
tir cong trinh chong sqt 16, bdo vé bé bién thi xd Sdm Som ™.

(4] Nguyén Thanh Hing va nnk (2015), “Nghién ciru dinh gia tic
ddng cta cac hd chira thwong ngudn dén bién dong long din ha du,
cira song ven bién hé théng song M3 va dé xuét gidi pbap han ché tic

d0ng bt lgi nhim phét trién bén viing”, &% tai KC08.32/11-15, Phong

Thi nghiém trong diém qudc gia vé donig huc hoc sdng bién.



