TAP CHil ISSN: 1859-316X

KHOA HOC CONG NGHE HANG HAI

~JOURNAL OF MARINE SCIENCE AND TECHN(

KHOA HQC - CONG NGHE

ANH HUONG CUA VAT CHAT NHAN CHIM VUNG BIEN QUANG TRI
TOI KHU VUC LAN CAN
THE IMPACT OF SUBMERGED MATERIALS IN QUANG TRI WATERS
PO VAN CUONG",
TRAN ANH TUZ PINH VAN NHAN?, BUI VAN VUQNG?2, PHAM VAN TIEN3
!Khoa Hang hai, Truong Pai hoc Hang hai Viét Nam
Vién Tai nguyén va Moi truong bién (VAST)
3B6 Cong thwong
*Email lién hé: dovancuong@vimaru.edu.vn

Tém tit

Hoat dong nhan chim cac vdt chdt nao vét ngoai
bién can dwoc hai hoa giita kinh té va méi truwong.
Trong nghién cieu nay, cac doi twong trirong dong
chay, song, muc nudc va vit chdt nao vét thudc
viing bién tinh Quang Tri, diegc mé hinh hod bang
mo hinh MIKE. Birc tranh vé lan truyén, khuéch
tan, va van chuyén ctia vét chét nao vét trong moi
triwong nudc tai khu viec nay da dwoc lam ro theo
cdc kich ban vé khoi lwong va mia gié. Két qua
mé phong cho thdy ham lwong vt chdt nao vét tai
cde tang mdt - giita - ddy ¢é sw khdc nhau nhat
dinh. Cdc kich ban gio mua cho thdy vat chat nao
vét chii yéu lan truyén theo huwdng thinh hanh cia
truong dong chay trong khu vuc. Hinh dang cua
Vvét vt chdt nao vét lan truyén trong méi trieong
niede va 1op phii ciia vét chdt nao vét trén day bién
ciing co hinh dang elip voi hai truc chinh co
hieong Tdy Bdc - Pong Nam va Péng Bdc - Tdy
Nam. Cac kich ban moé phong vt chdt nao vét véi
khoi lwong 1,5 triéu m? va 3,0 triéu m’ khong anh
hieong dén khu bao ton bién Con Cé va cdc khu
viee ven bo nhu béi tam, nudi trong thuy san.

Tw khoa: Vat chat ngo vét, nhan chim, mé phong,
Quang Tri.

Abstract

Submerging dredged materials requires a delicate
balance between economic imperatives and
environmental protection. This study employed
the MIKE model to simulate water current, wave,
water level, and dredged material dynamics in
Quang Tri waters. By modeling various scenarios
based on material volume and season, the study
elucidated the propagation, diffusion, and
transport patterns of dredged materials within the
aquatic environment. Simulation results indicate

distinct distributions of dredged material across

surface, middle, and bottom layers. Seasonal
variations  primarily  influenced  material
propagation along prevailing water currents. The
seabed deposition of dredged material exhibited
an elliptical pattern aligned with the northwest -
southeast and northeast - southwest axes. Notably,
scenarios involving 1.5 and 3.0 million m3 of
dredged material posed no discernible threats to
the Con Co marine reserve or coastal ecosystems,
including beaches and aquaculture areas.

Keywords: Dredged Material, submerged,
simulation, Quang Tri.

1. M& dau

Trudce khi c6 cac cong cu tinh toan hién dai, hoat
dong nao vét va nhén chim chu yéu dua trén cac két
qua quan trac ham lugng tram tich lo lung va do
dac dia hinh [1], [2]. Sau nay, vin dé nghién ciru
anh hudng cia vat chit nhan chim dén moi treong,
sinh thai, dia hinh day dugc phat trién manh bang
cong cu mo hinh toan [3], [4]. V& quan Iy hoat dong
nhan chim trén bién cling dugc quy dinh tai Pao
luat vé nhan chim trén bién cua Ireland [5].

O Viét Nam ciing d3 c6 mot sb cong trinh su
dung coéng cu md hinh toan dé mo phong vat cht
nao vét [6], [7]. Quang Tri 1a mot tinh ven bién
thugc vung Bic Trung B9, nam 2020 c6 dién tich
dat ty nhién 1a 4701.23km?, v6i dan sé trung binh
toan tinh 12 638627 nguoi, mat d0 trung binh 1a 136
ngudi/km?. Toan tinh ¢6 10 don vi hanh chinh gdm:
01 thanh phd; 01 thi xd va 08 huyén ly, trong dé
thanh ph6 Pong Ha 1a trung tim hanh chinh cta tinh
(8], [9].

Cung v6i su phat trién cua dat nudc, su phat trién
kinh t& xa hoi cta tinh Quang Tri luén gin lién véi
hoat dong cua hé¢ théng cang bién trén dja ban. Theo
Quy hoach tong thé phat trién hé thong cang bién Viét
Nam thoi ky 2021-2030, tam nhin dén nam 2050, tinh
Quang trj c6 hai cang bién gdbm cang Ctra Viét dap tmg
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tau c6 trong tai 3.000-5.000 tén, cang My Thuy dép tmg
tau c6 trong tai 16n 100.000-150.000 tan. Tuy nhién, do
dic diém diéu kién tu nhién (va ca tac dong cua con
nguoi) ma & cac khu vuc ludng vao cang, khu neo dau
tra bio cho tau thuyén luén xay ra qua trinh boi ling.
Dé duy tri hoat ddng cuia hé thong cang, giao thong thiy
can tién hanh cac hoat dong nao vét. T trude dén nay
chua ¢6 mot nghién ctru nao vé anh hudng ciia vat chét
nhan chim ving bién Quang Tri dén méi truong sinh
thai. Viéc thiéu qui hoach cac bii d6 bun cét gay ra kho
khin cho viéc quan 1y, kiém soat, giam thiéu nhiing tac
d6ng 6 nhiém do qua trinh nao vét dén moi truong, cac
hé sinh thai va cac khu bao ton bién. Dé gop phan giai
quyét van dé trén cho tinh Quang Tri, cong trinh nay da
str dung cong cu md hinh todn mo phong cac kich ban
nhan chim 1,5 triéu m? va 3,0 triéu m3 theo mua gi6
DPong Bic (PB) va Tay Nam (TN).

2. Tai liéu va phwong phap

2.1. Tai liéu

- S lidu gio, ap, song: Pugc sur dung lam diéu kién
bién bé mit cho cac mo hinh. S6 lidu gio, ap st dung
trong cac mo hinh 12 ngudn s6 lidu tai phan tich nhiéu
nam (1979-2020) dugc trich xuat tir ngudn dir liéu
Dich vu bién d6i khi hau Copernicus (C3S) cua Trung
tam dy bao thoi tiét han vira cia Chau Au (EMCWF)
diéu hanh.

- S6 lidu khi twong thuy van (gio, ap, song, muc
nuéc) cua tram Con Co.

- S liéu dia hinh: Céc ban d6 cta Cuc Ban do ban
hanh (B9 TN&MT): 10 manh ban db ti 1¢ 1/25000 va
06 manh ban db ti 1& 1/50000.

- S6 lidu vat lidu nhan chim: Tham khao s6 ligu
ctia Dy 4n “Diéu tra, danh gia xam thyc bai tdm Cua
Tung tinh Quang Tri” (2010) [10].

A Trm lién e

a. Vi tri nhdn chim (LT-Tram lién tuc)

Hinh 1. So d6 khu viee nghién civu
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2.2. Phwong phap

Céc qua trinh lan truyén, khuéch tan, van chuyén
vét chat nhan chim trong méi trudng nude phu thude
chinh vao cac qua trinh thuy dong luc - truc tiép tr su
chuyén dong ctia khéi nude. Trong nghién ciru ndy cac
dbi twong nhu truong dong chay, song, muc nude va
vét chit nao vét duge mé hinh hoa trén co sé mé hinh
MIKE [11].

3. Két qua va thao luén
3.1. Trién khai mé hinh

Mién tinh dwoc xdy dung bao trum ving bién
Quang Tri, ¢6 tinh dén kha ning lan truyén cua bun
cat theo cac hudng va dii rong dé giam tdi da cac anh
hudng va sai s6 tir cac bién long (bién md). Ludi tinh
1a dang ludi phi cdu trac c6 do phan giai cao & khu
vuc sat bo bién va thua dan ra phia cac bién mo. Mién
tinh gdbm 16190 6 ludi, kich thudc 6 ludi bién doi tuy
theo tirng khu vyc nghién ctru. Khu vyce bién mo ngoai
khoi ¢6 kich thude 6 Iudi 16n nhat khoang 2800m va
giam dan khi vao viing ven bd, kich thude 6 ludi nho
nhét khoang 100m ¢ khu vyc nhan chim vat li¢u, khu
vuc ven bo va ven dao Con Co. Hinh 1a thé hién vi tri
nhén chim vét cht nao vét va Hinh 1b thé hién dia
hinh day bién khu vuc nhan chim va 1an can.

Diéu kién bién mo:

- Mb hinh thuy dong lyc ap dung diéu kién bién
muc nudc dugce léy tr bo hé“lng sb diéu hoa toan cau
¢6 san trong mo hinh MIKE.

- Mb hinh séng ap dung diéu kién bién phd séng
voi cac dac trung do cao, chu ky va hudng song.

- M0 hinh phat tan vat liéu nhan chim &p dung diéu
kién bién Neumamn (gradient =0), diéu kién nay cho

Bathymetry [
Above ©

b. Bia hinh dday bién
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phép ndng d6 bun cat dugce can bang giira bén trong
va bén ngoai mién tinh, bun cat bén trong mién tinh
lan truyén (phat tan) tu do ra bén ngoai.

Diéu kién bién mit:

- B6i véi mé hinh song va mo hinh thay dong luc,
diéu kién bién mat 1a truong gid va ap.

Diéu kién ban dau:

- M6 hinh thtly dong luc p dung diéu kién ban dau
1a trudng muc nudce va dong chay tinh tir mo hinh cho
thoi gian trude d6 7 ngay.

Diéu kién bun cat - chat nhan chim:

- Trong tinh toan sir dung sb liéu phan tich thanh
phan cép hat 1a gi4 tri trung binh cta 4 thanh phan
tram tich (Bang 1). Dya trén phan ving chirc ning
vung bo tinh Quang Tri [12], da lya chon khu vuc
nhén chim c6 d6 sau khoang 30m, cach bd khoang 17
km va tam khu vuc nhan chim c6 toa do 16°58'5.90"
d6 vi Béc - 107°20'46.70" d6 kinh Dong (Hinh 1a).

Biing 1. Thanh phén cip hat trim tich 4p dung trong mé hinh

TT  Kich thwée hat M6 hinh Ti 1€ (%)
(mm) (mm)
1 <0,0625 0,0625 23,63
2 0,0625-0,25 0,15625 53,11
3 0,25-1,0 0,625 22,43
4 >1 1,0 0,83

- B& day 16p tram tich: Trong cac tinh toan ap dung
bé ddy 16p trim tich ban dau day 10m.

Hiéu chinh va kiém dinh mé hinh thuy luc: Sau
nhiéu 1an higu chinh mé hinh, hé s tuong quan (R)
clia myc nudce, van toe dong chay va hudng dong chay
lan lugt dat cac gia tri 0,98; 0,84 va 0,65 (Béng 2).
Céc gia tri nay thé hién mé hinh thuy luc da 6n dinh
va ¢6 thé 1am nén cho viéc mod phoéng vat liéu nao vét.

Bing 2. Cic dic trung théng ké khi so sdnh giita két
qud tinh todn va thuce do
RM RMSE R S

Yeu to

Muc nudc

\ 0,02 0,00 098 0,17 0,15
tram Con Co

Van toc dong
001 001 084 0,16 0,17
chay tram LT
Hudng don
g dong 0,65
chay tram LT

Ghi chu: RM: Sai s6 trung binh; RMSE: Sai 6 toan phuong

trung binh; R: H¢ so twong quan; S: Dé léch chuan

3.2. Két qui mé phéng vit chit nhén chim
Trudng dong chdy va song:

- Truong dong chay trong mua gié Dong Béc (DB)
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¢6 xu hudng chung ciia dong chay vinh Bic Bo va ven
bo Bic Trung Bo. Truong dong chay dau pha tridu 1én,
toc do dong chay thay d6i phd bién trong khoang gia
tri tir 10-30 (cm/s). Khu vuc sat bo va phia Nam dao
Con Co ¢6 gia tri 16n nhat. Hudng chu dao cia dong
chay trong muia gi6 Pong Bic 1a Ty Bic -Dong Nam,
huéng dong chay tuong ddi dong nhat giita khu vy
nhan chim va ci ving bién Quang Tri. Bén canh vai
trd chinh cua hoan luu chung ciia vinh Biac Bo trong
mua gi6 Pong Bic, thi hinh thai duong bo ving bién
Quaéng Trj ciing 1 mot trong nhimng nhén t chinh gop
phan hinh thanh dic diém dong chay cta khu vuc véi
hudng chi dao 1a Tay Béc - Pong Nam. Dbi vai khu
vuc dao Con Co, bén canh dic diém chung cia dong
chay trong khu vyec, khi chay qua dao dong chay co sy
tach dong thanh hai hudéng chay vong qua ddo, phia
sau dao ludn hinh thanh mét xody nhd trudce khi hai
dong chay hop nhét. i véi khu vie ven bd, bén canh
dong chay doc bd con xuét hién cac dong tach bd do
tac dong cua song trong khu vuc. Dong chéy tach bo
trong khu vuc thé hién rd trong thoi ky dong tridu yéu.

Myc nuéc (m)

Hinh 2. So sanh (thuc do va tinh todan) mwc nwoc

tram Con Cé

@) e d M8 hin

(b)

®

Huérng dong chiy (d6)

5/6/2021 2021 21 6/7/2021 8/2021 6/8/2021

Hinh 3. So sanh vdn téc (a) va h{réng (b) ciia dong
chdy tram lién tuc (LT) tang sdu 2m
- Trong muia gi6 Tay Nam (TN), d6i véi khu vue
dao Con Co, ciing tvong ty nhu trong mua gié Pong
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Bic, bén canh dic diém chung cua dong chay trong
khu vuyc, khi chay qua dao dong chay c6 su tach dong
thanh hai hudng chay vong qua ddo, phia sau dao luén
hinh thanh mdt xody nho trude khi hai dong chay hop
nhat. D6i v6i khu vuce ven b, cling twong ty nhur trong
mua gié Pong Bic, bén canh dong chay doc b con
xudt hién cac dong tach bo do tac dong cua séng trong
khu vyre. Dong chay tach bo trong khu vuc thé hién rd
trong thoi ky dong triéu yéu.

- Truong song khu vye nghién ctru trong mua giod
DPong Bic, véi diéu kién thoi tiét binh thuong c6 do
cao song bién doi trong khoang gia tri 0,1-1,5 (m). Do
mit phia ngoai duong bd thoang, khong bi che chin
boi cac dao (ngoai dao Con Co) nén phia ngoai khoi
va ven bd, cua song do cao song khong cé su chénh
léch dang ké.

- Trudng séng trong mua gié Ty Nam, véi didu
kién thoi tiét binh thuong c6 do cao song bién doi
trong khoang gia tri 0,4-2,4 (m). Phia ngoai dao Cdn
Co, d6 cao song co6 gia tri Ién dén 3,6m.

LJOURNAL OF MARINE SCIENCE AND TECHNOLOGY-

Kich ban nhan chim 1,5 triéu m?:

+ Trong muia gi6 Pong Béc (Hinh 5): Pham vi anh
hudng ciia vét chat khi nhan chim bién dong theo chu
ky cuia thiy tridu. Tir vi tri nhan chim, vat chat duoc
dong chay van chuyén theo huéng Tay Bic - Pong
Nam va Tdy Nam - Dong Béc. Ving vat chit nhan
chim ¢6 ndng d6 0,001kg/m? anh huong tir qué trinh
nhan chim khong anh hudng dén viing ven bd bién va
khu béo ton bién dao Con Co. Thoi diém ving vat chét
nhan chim ¢6 ndéng d6 0,001kg/m* gan dao Con C6
nhit ciing cach ranh giGi ving phat trién cta khu bao
t6n bién khoang 84km. Nong do vat chét tai khu vuc
nhan chim 16n nhat vao khoang 0,706kg/m® & ting
mat (ting nhén chim), 0,554kg/m? & ting giita va
0,382kg/m? ¢ tang day. Nong do trung binh tai khu
vuc nhan chim vao khoang 0,166kg/m® & ting mat,
0,018kg/m? ¢ tang giita va 0,011kg/m? ¢ tang ddy.

+ Trong mua gié Tay Nam (Hinh 5): Tuong tu nhu
trong mua gi6 Pong Bic, két qua m6 phong cho thiy,
trong diéu kién mua gi6 Ty Nam vt chit nhan chim

Hinh 4. So dé khodng cich khu vwe nhidn chim so véi khu vue lin cin

a. Mia gié Péng Bic

b. Mua gio Tay Nam

Hinh 5. Lan truyén vt chét nhan chim tai ting giita (kich ban 1,5 triéu m)

SO 80 (11-2024)



TAP CHi ISSN: 1859-316X
pagin >
KHOA HOC CONG NGHE HANG HAI

KHOA HOC - CONG NGHE

-JOURNAL OF MARINE SCIENCE AND TECHNOLOGY-

chti yéu lan truyén theo hudng thinh hanh ciia trudng
dong chay trong khu vuc 1a Tay Béc - Pong Nam va
theo hudng vudng goc voi hudng dong chay thinh
hanh 1a Tay Nam - Pong Bic. Pham vi anh hudng cua
vét chat khi nhan chim bién dong theo chu ky cua thity
triéu. Tir vi tri nhan chim, vét chit dugc dong chay
véan chuyén theo hudng T4y Béc - Pong Nam va Tay
Nam - Pong Béc. Ving vat cht nhan chim c6 nong
d6 0,001kg/m* anh hudng tir qua trinh nhan chim
khong anh huong dén ving ven bd bién va khu bao
ton bién dao Con Co. Thoi diém ving vat chat nhan
chim ¢6 néng d6 0,001kg/m? gan dao Con Co nhat
cling cach ranh gidi viing phat trién cta khu bao ton
bién khoang 100km. Néng do vat chit tai khu vuc
nhan chim 16n nhét vao khoang 0,71kg/m? & ting mit
(ting nhan chim), 0,593kg/m® & tang giita va
0,531kg/m? ¢ ting day. Nong d6 trung binh tai khu
vyc nhan chim vao khoang 0,177kg/m® & ting mit,
0,018kg/m* & tang giira va 0,010kg/m’ & tang day.

Kich ban nhan chim 3,0 triéu m>:

+ Trong mua gié Pong Bic (Hinh 6): Két qua mo
phong cho thay, trong diéu kién mua gié Pong Béc vat
chat nhan chim chu yéu lan truyén theo hudng thinh
hanh cua trudng dong chay trong khu vuc 1a Tay Béc
- bong Nam va theo hudng vudng goc véi hudng
dong chay thinh hanh 1a Ty Nam - Péng Bic, trong
d6 hudng lan truyén. Pham vi anh huéng cua vat chat
khi nhan chim bién dong theo chu ky cia thuy tridu.
Tu vi tri nhan chim, vat chat dugc dong chay van
chuyén theo hudng Tay Bic - Pong Nam va Tay Nam
- Dong Bic. Vung vat chit nhan chim ¢6 n6ng do
0,001kg/m? anh huéng tir qua trinh nhan chim khéng
anh huong dén viing ven bo bién va khu bao ton bién
déao Con Co. Thoi diém vung vat chit nhan chim ¢

a. Mia gié Péng Bic

ndng do 0,001kg/m® gan dao Cén Co nhat ciing cach
ranh gidi ving phat trién ciia khu bao ton bién khoang
80km (Hinh 4). Néng d6 vat chét tai khu vuc nhan
chim 16n nhit vao khoang 0,771kg/m’ ¢ tang mat
(ting nhan chim), 1,086kg/m® & tang giita va
0,986kg/m? & ting day. Nong do trung binh tai khu
vuc nhan chim vao khoang 0,202kg/m? & tang mat,
0,045kg/m? & ting giita va 0,029kg/m? & ting day.

+ Trong mua gi6 Tay Nam (Hinh 6): Tuong tu nhu
trong mua gi6 Pong Bic, két qua mo phong cho thay,
trong diéu kién mua gi6 Ty Nam vat chit nhan chim
cht yéu lan truyén theo huéng thinh hanh ciia trudng
dong chay trong khu vuc 1a Tay Béc - Pong Nam va
theo hudng vudng goc vai hudng dong chay thinh
hanh la TAy Nam - Pong Bic. Pham vi anh huong cta
vét chat khi nhan chim bién dong theo chu ky ciia thiy
tridu. TUr vi tri nhan chim, vét chit duge dong chay
van chuyén theo hudng T4y Béc - Pong Nam va Tay
Nam - Pong Béc. Ving vat chat nhan chim c6 nng
dd 0,001kg/m*® anh hudng tr quéa trinh nhan chim
khong anh huéng dén ving ven bo bién va khu bao
ton bién dao Con Co6. Thoi diém ving vat chat nhan
chim ¢6 ndéng do 0,001kg/m? gan dao Con Co nhat
cling cach ranh gidi ving phat trién cta khu bao ton
bién khoang 94km (Hinh 4). Nong do vat chét tai khu
vyc nhan chim 16n nhat vao khoang 0,774kg/m? &
tang mit (tang nhan chim), 1,139kg/m? & tang gitra va
1,094kg/m?® & tang day. Nong do trung binh tai khu
vie nhan chim vao khoang 0,214kg/m® & ting mit,
0,048kg/m? & ting giita va 0,027kg/m? & ting day.

Do dic diém cua ché d6 dong chay trong khu vuc
¢6 hudng chi dao 1a Ty Béc - Pong Nam nén hinh
dang cua vét vat chit nhan chim lan truyén trong moi
truong va 10p phu cta vat chat nhan chim trén day

b. Mua gié Tay Nam

Hinh 6. Lan truyén vit chét nh@n chim tai ting mat (kich bén 3,0 triéu m?)
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bién ciing c6 hinh dang elip v6i hai truc chinh c6
hudng Tay Bic - Dong Nam va Pong Bic - Ty Nam.

4. Két luan

Qua trinh lan truyén vét chat nao vét trong khu vyce
chiu sy chi phdi cua truong dong chay trong khu vuc,
v6i hudng lan truyén chinh 1a Tay Bic - Dong Nam.
Nong do vét chat nao vét 1on nhat & khu vuc nhén
chim, giam dan khi ra xa. Theo tang sau, dién tich anh
huong boi vat chat nao vét giam dan tir ting mit
xudng tang d4y. Vat chét nao vét hau nhu khong anh
hudng dén khu vuce bao ton bién Con Co va cac khu
vuc ven bién. Trong nghién ctru tiép theo can md
phong vat chat nhan chim véi khéi lugng 16n va déanh
gia dugc tac dong ti€u cuc cua hoat dong nhan chim
ddi véi méi truong nudc, sinh vat, cac h¢ sinh thai
bién cua tinh Quang Tri.
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