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NGHIEN CUU CHE PQ THUY PONG LU'C THEO MUA KHU VUC
CUA HA LAN SONG SO PHUC VU XAC PINH NGUYEN NHAN
BOI TU VUNG CUA SONG

Nguyén Vian Hl‘lng, Nguyén Thanh Hung, Vii Dinh Cwong,
Nguyén Thj Thu Huyén, Trén Ngoc Blch Triéu Quang Quan
Phong Thi nghiém Thi nghiém trong diém vé Béng liuc hoc séng bién

Tém tit: Cira Ha Lan séng So bi boi lap anh hwéng t6i viée tau, thuyén ra vao cang neo dau. Bai
bdo nay da sir dung mé hinh Delft3D dé tinh todn mé phong ché dg thiy déng luc cho mot ndam
dai biéu dé lam ré sy bién dong cia cdc yéu t6 thity dong hec viing civa séng theo miia trong ndm.
Bién dong thuy dong lyc theo mua sé dwoc sur dung tim hiéu nguyén nhdn boi tu cia cira séng va
dé xudt cdc gidi phdp chinh tri chéng boi lap luong tau, phuc vu phdt trién kinh té xd héi viing cira
Ha Lan noi riéng va tinh Nam Dinh noi chung.

Tw khéa: Mo hinh thuy dong luc, ciea Ha Lan song So, bo bién Nam Dinh.

Summary: Ha Lan estuary of the So River has been deposited, affecting the boats go in and out
of the port. In this paper, the Delft3D model was used to simulate the hydrodynamic regime for a
representative year to clarify the seasonal fluctuations of hydrodynamic factors in the estuary
during the year. Seasonal hydrodynamic fluctuations will be used to find out the causes of the
accretion of the estuary and further for proposing measures against the sedimentation, serving the
socio-economic development of the Ha Lan estuary in particular and the province Nam Dinh in
general.

Keywords: Hydrodynamics model, Ha Lan estuary, Nam Dinh coastline.

1. PAT VAN DE cung cap lugng phii sa phong pht bdi dép 1én
ving dong bang khu vyc Hai Hau - Giao Thuy
ngay nay [8]. Tir khi xay dung cong Ngb Pdng,
d3 chan ngudn nudc va phu sa vao song So dan
dén sy thoai hoa cia song nay. Hién tai cira
song da bi bdi tu gdy kho khin cho cac tau ca
ra, vao cang, dac biét 1a trong truong hop vao
neo dau tranh tra bao.

Nam Dinh 13 tinh d6ng bang ven bién véi 72km
duong bo bién thuge phia Nam dong bang chau
thd song Hong (Hinh 1), trén dai bo bién co 4
clra song d6 ra bién theo hudng doc bo bién tir
Bic vao Nam lan luogt 1a cira Ba Lat (cira chinh
ctia song Hong), ctra Ha Lan song SO (ndm gitra
hai huyén Giao Thuy va Hai Hau), ctra Lach
Giang s6ng Ninh Co (nam giita hai huyén Hai  Bai bao nay da sir dung mé hinh Delft3D [2] dé
Hau va Nghia Hung) va ctra Dy song Day. tinh todn m6 phong lién tuc hai mua trong mdt
nam dai biéu dé phan tich chi tiét sy bién dong
theo mua cua ché do thuy dong luc khu vuc cua
song ven bién ctra Ha Lan, xem xét dén sy
tuong tac gitra yéu tb dong chay tir song SO voi
cac yéu t6 thuy tridu, song bién dé lam rd sy
bién dong cua ché do thuy dong luc theo mua

Séng SO (con goi 1a song Ngd Pong) 1a mot
phan Iuu cta song Hong chay ra bién tai khu
vuc huyén Hai Hau - Giao Thuy tinh Nam Dinh.
Khodang 200 nim trg vé trudc, song SO di timg
1a séng 16n trong hé théng song Hong. Cira Ha
Lan - cua Song So da tung la cua song rong,
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ctia viing cira song nghién ctru. Viée 1am rd bién
dong theo mua ciia ché d6 thiy dong luc ving
ctra song s€ tao ra co sé khoa hoc phuc vu xéc
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dinh nguyén nhan bdi tu cta ctra séng nay trong
nhiing nghién ctru tiép theo.

Hinh 1: Vi tri khu vuc cira song So tinh Nam Binh

2. TAI LIEU VA CONG CU TiNH TOAN
2.1. Tai liéu

Tai lidu phuc vu qué trinh nghién ctru gém dia
hinh va thay hai van tai khu vye:

Tai liéu dia hinh

- Bia hinh khu vyc nghién ctru dya trén cac hai
dd ty 1& 1/50.000 khu vuc bién Pong, binh dd
1/10.0000 phan trén dat lién do bo Tai Nguyén
moi trudng céng bd. Dit liéu binh d6 ving cira
song So ty 1¢ 1/10.000 do nam 2021 do Vién
Khoa hoc Thuy lgi Viét Nam thyc hién, cac dir
lidu dia hinh nay dugc dua vé cing hé toa do
VN 2000 va cao do chuan Qudc gia.

Tai li¢u thuy hdi vin

- Str dung $6 1iéu KTTV ctia mot sb tram quan
trac khu vuc ctra song Ba Lat, ctra Ninh Co
noi ¢6 tram quan tric myc nude voi chudi sd
li€u muc nudc gio trong thoi gian dai trén 30
nim (tr nam 1988 - 2020). S¢ lidu cia céac
tram nay co thé phan tich bién dong theo mua
cua dong chdy trong song, tuy nhién vung ctra
song khong cd cac tram quan tric hai vin
(song, dong chdy) nén céc dac trung thuy
dong luc vung cura song, bo bién duoc tinh

toan théng qua mé hinh toan.

- S6 liéu thuy vian (Q, H) tai cira Ha Lan, hai
vin (song, dong chay ven bd) & viing bién phia
ngoai cra Ha Lan duwoc do dac tu ngay
08/05/2021 dén 12/05/2021. Dit liéu muc nudc,
song, dong chay ven bo do phia ngoai cira Ha
Lan thoi gian tir 15/11/2019 d&n 19/11/2019
dugc thu thap tir nghién ctru [5].

2.2. Coéng cu tinh toan

M0 hinh Delft-3D 1a mot hé thong tong hop cac
mo hinh thanh phan cua Vién thuy lyc Delft
Hydraulics (Ha Lan) phat trién [2], bao gdm cac
modul:  Delft3D-WAVE, Delft3D-FLOW...
Modul Delft3D-WAVE duoc sir dung dé tinh
toan lan truyén cua song bién dua trén co sé clia
m6 hinh SWAN. Mddul Delft3D-FLOW duoc
su dung dé tinh toan thay ddi cua muc nudc,
van tbc dong chay, van chuyén bun cat va bién
d6i day. Khi két hop hai médul Delft3D-
WAVE va mddul Delft3D-FLOW thi két qua
muc nudc, dong chay va dia hinh day tor modul
Delft3D-FLOW duoc ding dé 1am diéu kién
dau vao cho méodul tinh song Delft3D-WAVE.
Két qua tinh toan song va dong chay do song tir
Delft3D-WAVE lai duoc st dung 1am dau vao

2 TAP CHi KHOA HOC VA CONG NGHE THUY LOI SO 71 - 2022



cho médul Delft3D-FLOW dé tinh toan dong
chay, van chuyén bun cét va bién d6i day.

2.2.1 Pham vi thiét lip mé hinh

z:, , : Q— i

Tinh Num Dynh

Chu giad

Hinh 2: Pham vi luwéi tinh md hinh khu vic
nghién cuiu
Pham vi khu vyc nghién ctru dugc xéac dinh dya
trén cac sb lidu thuc do, ban do, anh vé tinh
(hinh 2). Pham vi cu thé xac dinh cho mé hinh
nhu sau:

- Vé phia bién: pham vi khong gian mé hinh
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tinh duoc gidi han tr bo ra ngoai vung nudc
sau cach bo khoang 35km.

- V¢ phia song: pham vi khong gian mo hinh
duoc lay sau vao trong song dén vi tri cach ctra
bién 3 km vao phia song.

- Lu6i tinh ctia md hinh duoc xay dung gom c6
37823 phan tir bao phu toan bo khu vuc ven
bién tinh Nam Dinh. Kich thudc lusi duge bién
d6i chi tiét tir 15m dén 200m tir khu vyc trong
song, cira sdng ra ngoai bién.

2.2.2. Piéu kién bién mo hinh

- Dit lidu song, gi6 duoc lay tir md hinh song toan
cau WaveWatchlll tai toa do vi tri 20°N, 107°E.

- Dir liéu bién nudc sau st dung bién myc nuéc
thong qua bo hing sb diéu hoa trich xuét tir md
hinh thay triéu toan cau TPXO.

- Dt liéu bién Iuu luong séng So, cira Ba Lat,
ctra Ninh Co duoc trich xuat tir két qua mé hinh
Mike 11 [4] va dir liéu khao sat thang 05/2021.
Dir liéu khao sat thuy hai van

- Dt liéu khao sat tai 3 tram do TV, HV1, HV2
(Hinh 1) khao sét tai hién troeong tai hai khoang
thoi gian khéc nhau; thdng tin c&c tram do khao
sat duoc thé hién tai Bang 1.

Bang 1: Thong tin dir li¢u khao sat tai cac tram do

Tram do Toa dd X (m) Toa d§ Y (m) Yéu t6 do dac Thoi gian do dac
TV 641533 2234078 Luu lugng 052/?055//22002211
HV1 641636 2227119 ig;lg’cli?;c e 15&;/1111//2200159
HV2 643757 2229998 ig;lg’cli?;c e 0182/5)055//22002211

2.2.3. Hiéu chinh va kiém dinh mé hinh

M6 hinh duge hiéu chinh véi bo sd lidu do muc
nudc, song, dong chay ven bo tai cura song Ha Lan
trong thoi gian tir 15/11/2019 dén 19/11/2019 va
kiém dinh mé hinh véi bo dit liéu trong khoang thoi
gian tir 08/05/2021 dén 12/05/2021.

- Hiéu chinh m6 hinh: Véi céc s6 liéu dau vao
cho mé hinh, tién hanh diéu chinh cac thong
s6 clia md hinh sao cho két qua thu dugc phu
hop véi sd liéu thyc do nhat. Két qua hiéu
chinh vé& muyc nudc, song va dong chay dugc
thé hi¢n & hinh 3.
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Hinh 3: Két qua hiéu chinh séng, dong chdy va mue nuwedc tinh toan véi thuee do tai tram HV1

Bang 2: Panh gia sai s6 ciia mo hinh toan

Théng s § Pon vi Sai s6 RMSE tai tram do
’ Tram do HV1 Tram do HV2

Muc nudc m 0.18 0.10
Van téc dong chay m/s 0.08 0.04
Hudng dong chay bo 22.35 27.1
DJ cao song m 0.21 0.15
Chu ky song S 1.02 0.44
Hudng song bo 43.37 11.57

- Kiém dinh mé hinh vé6i bd dit liéu thuc do tai tram HV2 trong khoang thoi gian tir 08/05/2021
dén 12/05/2021 (hinh 4).
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Hinh 4: Két qua kiém dinh sdng va muc nuweéc tinh toan véi thuee do tai tram HV2
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Nhan xét chung

Két qua hi€u chinh, kiém dinh muc nudc, song,
dong chay tai tram HV1 va HV2 déu cho thdy sy
pht hop vé pha giira két qua tinh toan va thue do.
Sai s6 d6 16n RMSE cua yéu t6 muc nude, van
téc dong chay va chiéu cao séng déu nho hon
20% so v6i gié tri 16n nhat. Nhu vdy md hinh da
duoc hiéu chinh, kiém dinh dam bao do tin cay,
c6 thé sir dung dé tinh todn mé phong theo cac
kich ban nghién curu.

Sau khi md hinh da duoc hiéu chinh va kiém dinh
vé1 muc nude, song va dong chdy ven bo tai cira
Ha Lan & vi tri gan bo (dudng dong mic —5,0 m),
trich xuét tai cac diém da chon (P1 — P3 trong Hinh
6), 1a cac diém quan sat dé phan tich.

3.KET QUA NGHIEN CUU VA THAO LUAN

3.1. Mot sé dic trung thiy hai vin khu vue
nghién ctru qua tai liéu do dac

Dic diém dong chay cira séng: do trén song SO
da x4y dung cac cong trinh thiy loi dé diéu tiét
nude nhu cdng Ngd Pong, dap Nhat Ddi, ... nén
dong chay tir song ra bién rat nho; Muc nudc
khu vuc ctra Ha Lan chu yéu 1a dao dong cua
muc nude cia thay triéu.

Dic diém thay tridu: Ving cira Ha Lan ¢ ché
d6 nhat triéu; c6 do lon thuy triéu trong mot
ngay thudc loai 16n nhat nudc ta (AH max dat
t61 3,5 - 4,0m). Phan tich s6 liéu myc nudc tai
tram Hon Dau ndm cung trong vinh Bic B voi
ctra Ha Lan cho thdy tri s ctia cac hang s6 diéu
hoa thity triéu tai tram kha 6n dinh, diéu nay
chimg t6 anh hudng rd rét cua thuy tridu trong
mua kiét d6i v6i khu vyc cira song.

N

Hsig_NOAA (m)

0.50 - 0.75

& A 0.25-0.50
0.10-0.25
10% [ | Below0.10

| KHOAHOC

(of0] [e] \[e]3]2

Bang 3: Cac hang s6 diéu hoa tai tram Hon Dau

Te,? h.?ng P9 16m ciia hiang Ph;a c,l:a hz‘lng
so0 diéu £ aed 1 s0 diéu hoa
hoa so dieu hoa (m) (a)
Q1 0.164 5.49
01 0.782 37.37
P1 0.220 84.48
K1 0.698 84.82

Pic diém song: Nguon sb liéu tham khao dang
tin cay la s6 lidu song NOAA tai vi tri 20°N,
106.5°E. Bang 4 dudi day trinh bay sb licu
thong ké dic trung chidu cao séng theo céac
hudng chinh tir két qua phan tich thong ké sd
lidu tai diém song NOAA vung bién Nam Pinh,
v6i chudi thong ké s6 lidu song tir nam 2008-
2019. Két qua thdng ké cho thay: song khu vuc
bién Nam Pinh c¢6 chiéu cao khong 16n, phd
bién dudi 2 m (chiém 99.35%), hudéng song
thinh hanh la huéng PPB, B, BN va NDN
(chiém 84.15%).

Dic diém gié: Phan tich sb liéu gid tai vi tri
song NOAA thay huéng gié thinh hanh phan
hoa theo muia: Gié Pong Béc tir thang 10 dén
thang 2 nam sau va giéo mua Tay Nam tir thang
4 dén thang 8. Hai thang c6 ché do gi6 chuyén
tiép 1a thang 3 va thang 9. Mua Pong gi6 thinh
hanh 13 huéng Béc dén hudng Pong Pong Bic,
mua hé 1a Tay Nam va Dong Nam. Van tdc gi6
trung binh tir 2 - 8m/s, 16n nhét xuét hién khi co
bao khoang 40m/s, cac dot gié miia manh c6 thé
dat 15 - 20 m/s.
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Hinh 5: Hoa séng (a); hoa gié (b) tai diém song NOAA ven bién Nam Dinh
Bang 4: Bang théng ké cac hwéng tai diém song NOAA ven bién Nam Dinh

Huoén Chiéu cao song 2
séngg 0-05m | 054m | 1-15m | 152m | 225m | 253m | 1on8 (%)
B 0.07 0.10 0.27 0.00 0.00 0.03 0.48
BDB 0.03 0.07 0.27 0.00 0.00 0.00 0.38
DB 0.14 0.00 0.10 0.07 0.03 0.00 0.34
DDB 2.67 1058 6.06 2.64 0.31 0.00 22.25
) 10.68 9.96 147 0.17 0.10 0.00 22.39
DDN 4.42 151 0.14 0.00 0.03 0.00 6.09
PN 712 11.30 3.63 0.27 0.03 0.00 22.36
NDN 5.44 8.52 2.8 0.17 0.00 0.03 17.15
N 178 0.65 161 0.03 0.00 0.00 4.07
NTN 1.10 0.82 0.89 0.10 0.00 0.00 2.01
™ 0.14 0.34 0.00 0.00 0.00 0.00 0.48
TTN 0.17 0.07 0.00 0.00 0.00 0.00 0.24
T 0.14 0.07 0.00 0.00 0.00 0.03 0.24
TTB 0.07 0.10 0.00 0.03 0.03 0.00 0.24
TB 0.17 0.03 0.00 0.00 0.00 0.00 0.21
BTB 0.03 0.07 0.07 0.00 0.00 0.00 0.17
Téng (%) | 34.17 44.20 17.49 3.49 0.55 0.10 100.00

3.1. Phén tich ché dd thiy dong lwc tai khu
vuc nghién ctru

Phdn tich lwa chon thoi gian tinh todan

Nhiéu nghién ctru trudc day thuong chi tap
trung tinh toan danh gia ché do thuy dong luc
trong khoang thoi gian ngin theo cac kich ban
dién hinh (mot tran bdo, mot tran 1d, hudng
song c6 dinh). Cach tiép can ndy mdi phan anh

a) Trudng song trong gié mua Pong Bic

dugc cac dac trung thuy dong luc trong nhitng
trang thai cuc doan nhét dinh ma khong phan 4nh
duoc sur bién d6i lién tyuc ciia ché do thiy dong luc
theo khong gian va thoi gian. Nghién clru nay da
phan tich lya chon mdé phong mot ndm lién tuc
song, dong chay cho niam dién hinh tir thang
3/2018 dén thang 2/2019 dé danh gia sy bién
dong ché do thiy luc theo mua.

y coonbeste 1) -+
» »

[A) a2 a3 g as L1 ar a8

b) Truong song trong gié mua Tay Nam
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Hinh 6: Trwong song trong a) gié mia Péng Bdc va b) gié mia Tay Nam
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Hinh 7: Trurong vén toc dong chdy trong a) gié mia Péng Bdc va b) gié mua Tay Nam

Dé co thé danh gia duoc su bién d6i ché do dong
luc, nghién ctru da phan tich két qua tinh toan
tai 3 diém) dai dién cho tirng khu vyc ctra Ha
Lan: diém P1-phia Bic cura Ha Lan, diém P2-
tai cra Ha Lan, diém P3-phia nam cura Ha Lan
(Bang 5).

Dic trung song, dong chdy khu vwc cira Ha Lan

Mo ta hoa song 12 thang trong ndm & vung cura
Ha Lan (diém WW3 trén hinh 1). Hudng song

Bang 5: Vi tri cac diém trich két qua tinh toan

DB & cac thang 1, 2 chuyén dan sang hudéng DN
(tir thang 3 dén thang 8). Vao thang 9 bit dau
¢6 sy chuyén dbi tir huéng séng DN sang hudng
song DB va sau d6 chuyén vé huéng BB & cac
thang con lai ciia ndm (thang 10, 11, 12). Chiéu
cao song dao dong trong khoang tir 1m dén 4m.
Song do gié mua Tay Nam chiém wu thé va kéo
dai nhiéu thang trong nam (tir thang 3 dén thang
8).

Cao
DPiém | Toadd | Toadd | Vitridiém | do s
trich X Y trich day - . .
m | .
Bo bién s ‘
P1 | 644153 | 2232679 | phiaBic | -3 | fum
clra "'
P2 | 642630 | 2231519 | CUaHa | 5 1 7
Lan 2%
B bién ) —— T
P3 | 641128 | 2230112 | phia Nam -3 Hinh 8: Vi tri cdc diém trich séng,
ctra dong chay
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Hinh 9: Bién déi séng ngodi khoi cdc thang trong mét nam viing bién ngodi khoi civa Ha Lan

a) Hoa song b) Hoa dong chay

Hinh 10: Hoa song, dong chay khu vic ven bo trong mét nam

P1_current spaed fmis] P1_Sign. wava haight [m]
P1_current speed [mls) P3_Sign. wave height [m]
0.50
= 1 1.0
£ 0.401 7
= 0573
% 0.30 §
g ] ! 0.0
© 0.20 : - : { g
% q ' i i ‘ --0.5 5
b | 1 " 4
i Wt ;
0.00 + ‘ - : : : —i - : ¢ T X - "
Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb
2018 2018 2018 2018 2018 2018 2018 2018 2018 2018 2019 2019

Hinh 11: Qud trinh vin toc dong chdy va song ven bo tai cira Ha Lan trong mot nam
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Trén hinh 9, hinh 10 va hinh 11 13 két qua tinh
toan song va dong chay cac diém ven b Bic va
Nam cira Ha Lan (diém P1, P3). Két qua tinh
toan cho thiy dong chay ven bo khu vuc cira Ha
Lan kha nhé va phu thudc vao yéu té song nhiéu
hon so voi yéu t6 thuy triéu: khi song ven bd
nho hon 0.5 m thi dong chdy ven bo nho hon
0.1 m/s, khi chiéu cao song 16n hon 0.5 m thi
dong chay ven bo 16n hon dat 0.1 - 0.25 m/s.
Bién dong cac yéu t6 song va dong chay khu
vuc ctra song Ha Lan theo mua trong ndm nhu
sau.

Ddc trung song, dong chady trong gio mua Tdy
Nam

+ Ddc trung song trong gié mua Tay Nam:
Trong mua gié Tay Nam, song ven bo vung ctra
Ha Lan c6 huéng Dong Pong Nam (PPN) dén
Nam Pong Nam (NPN) véi chiéu cao song Hs
chi khoang 0.2 — 1.2m; trong d6 thanh phan

[ kHOAHOC TNV
song hudng NDN c¢6 chiéu cao song 16n nhét
khoang 0.2 — 1.2 m. Khu vuc ven bo phia Bic
ctra Ha Lan (diém P1 - Hinh 12) séng c6 hudng
cha dao 1a NDN chiém 42% véi chiéu cao song
16n nhat c¢6 thé dat 1.2m. Séng huéng DDN
chiém ty 1& 16% véi chiéu cao song 16n nhét co
thé dat 0.6m; thanh phan song huéng BN chiém
ty 16 32% va c6 chiéu cao song nho dudi 0.5m.
Khu vuc ven bo phia Nam cira Ha Lan (diém
P3 - Hinh 12) song c6 hudng chinh 1la NDN
chiém 42%, séng huéng PPN chiém ty 1¢ 18%,
chiéu cao song trong khoang 0.1-0.6m; thanh
phan séng huéng BN chiém ty 1& 30% véi chiéu
cao séng nho 0.1-0.3m. Séng cira Ha Lan (diém
P2 - Hinh 12) ¢6 chiéu cao kha 16n, chiéu cao
song Hs c6 thé dat 1.2m voi hudng song NDN
va DN tuong Gmg ty 18 49% va 22%, thanh phan
song huéng DDN chi chiém ty 18 nho 16% va
chiéu cao song nhé dudi 1m.

Bang 6: Phan bo chiéu cao song theo cac hwéng chinh trong gié mua Tay Nam

Huwong | Ty lé Hs Hwéng | Ty 1€ Hs Huwéng | Ty 1€
H m . . .

Vied [ HsMM | Tag) | o6 | m) | @ | % | (m) | @) | %
P1 0.1-1.2 DPDN 16 0.1-1.2 DN 32 0.1-1.2 | NBN 42
P2 0.1-1.2 PbDN 16 0.1-1.2 DN 22 0.1-1.2 | NDN 49
P3 0.1-1.2 DPDN 18 0.1-1.2 DN 30 0.1-1.2 | NBN 42

N__» y
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Iis (m]_F1 Hs {m}_F2 He () _P3

& Above 1.2 Abovs 11 Az::m': :j

= T RY ' 0810 08 10
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Hinh 12: Hoa song ven bo cita Ha Lan trong gié mua Tdy Nam

+ Pdc trung dong chay ven bo trong gio mua
Tay Nam:

Vi diéu kién trong gio mua Tay Nam co song
16n hon séng trong gié mua Pong Bac nén dong

chay ven bo cling 16n hon, 16n nhét dat 0.25m/s,
trung binh khoang 0.1m/s. Dong chay ven bo cé
hudng tir Dong Bic xubng Tay Nam va nguoc lai,
nhung thanh phan dong chay huéng Tay Nam 1én
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Dong Bic chiém vu thé 16n (nhu diém P1, diém
P3 - Hinh 13). Tai khu vuc ctra song, do ¢ su
tuong tac gitta dong chay tir song nén dong chay

(of0] e} \[e]3]2

“‘Tm i

¢6 hudng Tay Béc — Pong Nam; vén toc dong
chay tai diém nay c6 do 16n dat trung binh 0.2-0.5
m/s (nhu diém P2 - Hinh 13).
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Hinh 13: Hoa dong chay ven bo cira Ha Lan trong gié mua Tdy Nam

Ddac trung song, dong chdy trong gio mua
Dong Bac

+ Ddc trung song trong gié mia Péng Bdc:

Trong mua gi6 Pong Béc, thanh phan song
huéng PPN va huéng BN chiém uvu thé hon
nhiéu so v6i thanh phan séng huéng NDN. Khu
vuc ven by phia Bic cira Ha Lan (diém P1 -
Hinh 14) séng c6 huéng chu dao 1a BPDN dén
PN, tuong Gmg chiém ty 18 1an luot 1a 40% va
43%, song huéng NDN chi chiém ty 1& 5%. Khu
vuc ven bo phia Nam cira Ha Lan (diém P3 -
Hinh 14), song huéng DBN chiém 40%, song

huéng PN chiém ty 18 39%, chiéu cao song
khoang 0.1-1.2m; thanh phan séng huéng NDN
chiém ty 1& nho 9% véi chiéu cao song dat 0.2-
0.8m. Cira Ha Lan (diém P2 - Hinh 14), song c6
hudng chu dao 14 DPBN va BN chiém ty 1¢ 1an
luot 14 36% va 35%, chidu cao séng 0.1-1.2m;
thanh phan séng huéng NDN chiém ty 1¢ nho
15% tng v6i chiéu cao séng 0.1-0.8m.

Chi tiét vé ty 1 phan trim, chiéu cao séng (g

v6i cac hudng chinh va hoa song tai cac diém
nhu Bang 5 va Hinh 14.

Bang 7: Phan b chiéu cao séng theo cac huwéng chinh trong gié mia Pong Bic

L Huwéng | Ty lé Hs Huéng | Ty lé Hs Huéng | Ty 1¢
Vitri | Hs (m) R R R
(d9) % (m) (d9) % (m) (d9) %
Pl 0.1-1.2 | PBN 40 0.1-1.2 DN 43 10.1-12 | NBN 5
P2 0.1-1.2 | PBN 36 0.1-1.2 DN 35 |0.1-1.2| NBN 15
P3 0.1-1.2 | PbN 40 0.1-1.2 DN 39 |0.1-1.2| NBN 9
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+ Pdc trung dong chay ven bo trong gio mua
Péng Bdc:

V6i diéu kién trong mua gié Dong Bic ¢6 song
khong 16n bang soéng trong gié mua Tdy Nam
nén dong chay ven bo cling nho hon, 16n nhat
chi dat 0.2m/s, trung binh khoang 0.1m/s. Dong
chay ven bd ¢6 hudng tir Péng Bic xubng Tay

[_kHoAHOC TNV TN
Nam va nguoc lai, nhung thanh phan dong chay
huéng Dong Bic xuéng Tay Nam chiém wu thé
16n hon han, xu thé nay nguoc lai so v6i hudng
dong chay trong gio mua Tay Nam. Khu vuc
clra s6ng c6 dong chay tir song ra bién nén dong
chay c6 huéng tir Tay Bic dén Dong Nam va
nguoc lai, van tde dong chay dat gia tri tir 0.1 —
0.6m/s (diém P2 -Hinh 15).

Lurre spood
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0.0 041
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Hinh 15: Hoa dong chay ven bo cira Ha Lan trong gié mia Pong Bic

4. KET LUAN

Céc két qua tinh toan phéan tich trong nghién
ctru nay cho thay ché do thay dong luc khu vuc
ctra song Ha Lan kha phtrc tap do tuwong tac gitra
dong chay song vé6i bién. Do cao song ven bd
khu vuc cura song dao dong tir 0.2m dén 1.2m
v6i huéng song chinh 13 Pong Nam. Két qua
tinh ciing cho thdy do cao song khu vuc ctra Ha
Lan khac biét so v6i cac khu vuc khac ven bién
ving chau tho séng Hong khi d¢ cao song thoi
ky gi6 mua Péng Bic nho hon do cao song
trong gi6é mua Tay Nam do c6 sy che chin cua
cac bai bdi khu vuc cira Ba Lat. Van tc dong
chay ven bo khu vuc ctra song nay dao dong tir
0.02m/s — 0.25m/s. Vao thoi ky gié mua Tay
Nam tir thang 3 dén thang 8, vén tdc dong chay
c6 thé dat dén 0.25m/s. Thoi ky gié mua Dong
Bic van tdc dong chdy ven nho hon so vén tdc

TAI LIEU THAM KHAO

dong chay ven véi thoi ky gié mua Tay Nam,
16n nhat dat khoang 0.2m/s. Vi van toc dong
chay ven bo trong gi6 mua Tay Nam I16n hon
gi6 mua Pong Béc c6 thé 1y giai hién tuong cira
song chay léch 1én phia Bac trong thoi ky gan
day. Su bién dong cuia séng va dong chay tai CAc
vi tri xung quanh ctra song nay c6 lién quan mat
thiét toi sy bién dong hinh thai cira song ciing
nhu nguyén nhan bdi tu va dich chuyén ludng
lach vung ctra Ha Lan song So.

Loi cam on

Nghién ciru nay nhan dugc kinh phi tir nguon
ngan sach nha nudc thong qua s¢& Khoa hoc
Cong ngh¢ tinh Nam Dinh trong viéc trién khai
dé tai “Nghién ctru nguyén nhan bdi tu cira Ha
Lan song SO va d& xudt giai phap on dinh dé
dam bao an toan cho tau thuyén”.
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