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NGHIEN CUU TAC PONG CUA HOAT PQONG KHAI THAC CAT
PEN PONG LUC SONG VA PIA HINH BIEN SOC TRANG

Tran Ngoc Dién', Trin Anh Quén®

Lién doan Pia chdt va Khoang sdn bién
2Tru’a‘ng DPai hoc Mo - Dia chat

Tém tit: Nghién ciru nay sir dung mé hinh MIKE dé danh gid tic dong ciia hoat
déng khai thac cdt tai khu viee bl 6 ving bién Séc Trdang. Pham vi nghién citu bao gom mét
khu viee réng 180 km tir bo bién dén ngodi khoi Con Pdo, voi chiéu rong 130 km. Mé hinh
MIKE dwoe xdy dung véi ludi tinh cau triic cho khu vuee khai thdac chinh va luéi phi cdu
truc cho vung ngoai vi, dat do phan giai 100 m x 100 m. Dya trén dir liéu dia hinh nam
2023 ciing véi s6 liéu do dac tir nam 2009, nghién civu ddanh gid sw thay déi dia hinh khu
vuee bl, ghi nhdn mike boi ddp trung binh la 1,6 m trong giai doan 2009-2023, véi mikc boi
cao nhdt la +5,1 m va x6i sau nhat la -1,9 m. Cdc kich ban khai thac cdt bao gom céng sudt
30.000 m*/ngay va 100.000 m*/ngay trong thoi gian 10 ngay, dwoc phan tich trong hai diéu
kién gié chinh: Déng Bdc va Tay Nam. Két qua mé phong cho thdy, khi khai théac ¢ dg sdu 3
m, do cao song tai khu vuc bl tang lan luot 22%, 23% va 26% trong cdc diéu kién gio
Péng Bac, Tay Nam va khi séng dat mike cuc tri. Dudi anh hwéng gié Péng Bic, cdc dam
bun cat lo ling mo rong khodng 17 km % 12 km, trong khi dudi tac dong gio Tay Nam,
pham vi lan rong lén t6i 20 km X 15 km. Néng dé chdt ran lo limg (TSS) dat > 50 mg/L
trong khu vwe khai thic nhung vin duy tri dudi nguong  quy dinh theo QCVN
10:2023/BTNMT tai cdc ving ven bo. Nghién ciru dé xudt can cé hoat dong gidm sdt va
danh gia thwong xuyén tdac dong cua khai thdc cdt doi véi cac khu vue sinh thdi nhay cam,
ddc biét la cdc ving cira séng Tran Pé va Pinh An, nham dam bdo viéc tudn thi cdc quy
dinh méi truong quoc gia.

T khéa: Khai thac cat, So¢ Trang, MIKE, mé hinh hod, tac dong moi truong.

1. Gio6i thi¢u

Cat 13 mot trong nhitng ngudn tai nguyén thiét yéu dbi v6i su phat trién kinh
té - x4 hoi cia moi quéc gia, dac biét trong linh vuc xay dung co sé ha t::ing, phat
trién d6 thi va cic cong trinh céng nghiép (Koehnken va nnk., 2020). Theo béo céo
cua Chuong trinh Méi truong Lién hop quoc (UNEP), nhu ciu cat toan ciu da ting
gap ba lan trong hai thap ky qua va du kién s& tlep tuc tang manh trong nhitng nam
téi. Tai Viét Nam, voi tbe d6 do thi hoa nhanh va dau tu manh mé vao co so ha tang,
nhu cau vé cat xdy dung dang ting 1én dang ké, trong khi ngudn cat séng truyén
thong dang dan can kiét va gay ra nhiéu hé luy vé méi truong (Maphanga, 2023).

Trong bdi canh d6, khai thac cat bién dang tré thanh mot giai phap thay thé
quan trong dé dap tmg nhu cau vat liéu xay dung ngay cang tang. Tuy nhién, hoat
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dong khai thac cat bién tiém an nhidu rui ro va tac dong tiéu cuc dén moi truong bién
néu khong duoc nghién ciru, danh gia va quan 1y mot cach khoa hoc (Han va nnk.,
2023). Cac nghién ciru trén thé gi6i da chi ra rang khai thac cat bién c6 thé 1am thay
ddi dia hinh day bién, anh hudng dén ché do thiy dong luc, gdy xdo tron hé sinh thai
va c6 thé gop phan 1am ting nguy co x6i 16 bd bién. Pién hinh nhu nghién ciru cua
Gruel & Latrubesse (2021) tai Myanmar da ching minh viéc khai thac cat ngoai khoi
c6 thé 1am thay doi déng ké ché do song va dong chay ven bo, trong khi nghién ctru
ctia Jordan va nnk. (2019) tai trén song Mé Kong da phat hién mbi lién hé giita hoat
dong khai thac cat va sy suy giam da dang sinh hoc tai cac ving bién ven bo.

Tai Viét Nam, mac du da c6 mot ) nghién ctru vé tac dong cua khai théac cat
bién nhu cong trinh cua Filho va nnk. (2021) vé danh gia bién dong dia hinh ving
ven bién mién Trung, hay nghién ctru ciia Anh va Schneider (2020) vé anh hudng
ctia khai thac cat dén hé sinh thai ran san hd, nhung cac nghién ciru nay con khé roi
rac va chua dé cap ddy du dén cac khia canh vé thiy dong luc hoc va lan truyén trim
tich. Pidc biét, tai ving bién Séc Trang - noi ¢6 diéu kién thfly déng luc phuc tap do
su tuong tac glu:a dong chay Song Hau va ché do thuy triéu Bién Dong, viéc nghién
ctru toan dién vé tac dong ctia hoat dong khai thac cat 1a hét strc can thiét.

Xuit phat tir nhiing 1y do trén, nghién ctru nay duoc thuc hién véi muc ti€u
xdy dung mot mo hinh s6 chi tiét dé mo phong va danh gia tac dong cta hoat dong
khai thac cat tai viing bién Séc Trang. Nghién ciru tip trung vao khu vuce bl - mot vi
tri dac trung c6 dién tich 32 km? nam gﬁn ctra SO6ng Hau, noi du kién trién khai hoat
dong khai thac cat v6i quy md 16n (Zhao va nnk., 2015). Bang cach sir dung cac
cong cu mo hinh hoa tién tién két hop vai dir liéu thuc do, nghién ciru huéng dén
viéc du bao va danh gia dinh lugng cac tac dong vé thuy dong luc, sy lan truyén bun
cat lo ling va nhimng thay d6i moi truong tiém tang (Firaz & Isfanari, 2023).

Két qua cua nghién ciru nay khong chi ¢é ¥ nghia khoa hoc trong viéc nang
cao hiéu biét vé co ché tac dong cua hoat dong khai thac cat bién, ma con co gia tri
thyc tién quan trong trong Viéc dé Xuat cac giai phap khai thac bén viing, gop phan
vao qua trinh ra quyét dinh vé cap phép va quan 1y hoat dong khai thac cét tai ving
bién Soc Trang nd1 riéng va cac vung bién ven bd Viét Nam nodi chung (Hartati va
nnk., 2023). Pong thoi, két qua nghién ctru ciing s& cung cp co s¢ khoa hoc cho
viéc xay dung cac quy dinh va huéng dan k¥ thuat vé khai thac cat bién, dam bao
hai hoa gitta muc tiéu phat trién kinh té va bao vé méi truong bién (Li va nnk., 2017;
Misha va nnk., 2022).

Nghién ctru dic biét c6 tinh cap thiét trong bdi canh hién nay, khi ma nhu cau
khai théac cat bién dang tdng cao nhung cac cong cu danh giad tadc dong con han cheé.
Viée thiét 1ap dugoc mdt mo hinh s6 ¢6 do tin cdy cao, c6 kha nang md phong va du
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bao cac tac dong moi truong s€ gitp cac nha quan ly va doanh nghié¢p c6 thém cong
cu hiru hiéu trong viéc lap ké hoach va trién khai hoat dong khai thac cat mdt cach
khoa hoc va bén ving (Shaji, 2021; Langefeld & Binder, 2017).

2. Dir liéu va phwong phap nghién ciru
2.1. Khu vuc nghién curu

Khu vuc nghién ciru bao gdm toan bo ving bién Séc Trang va ving bién lan
can, voi pham vi khong gian rong 16n trai dai khoang 180 km theo phuong doc bo
bién va khoang 130 km tir bo ra phia ngoai bién, bao trum ca khu vuc Con Pao. Pay
1a khu vuc ¢6 dic diém dia hinh va thuy dong luc phuc tap, chiu anh huéng manh
mé ctia ché d6 gio mua Pong Béic va Ty Nam, ciing nhu tuong tac giita dong chay
S6ng Hau va ché do thay triéu Bién Dong. Trong pham vi nghién ctru, khu vuc bl
duoc chon lam dia diém tip trung danh gia véi dién tich 32 km?. Qua phan tich sd
liéu dia hinh cho thiy d6 sau tai khu vuc nay c6 sy bién d6i dang ké trong giai doan
2009-2023. Cu thé, nim 2009 do sdu dao dong tir -13,4 m dén -3,1 m véi do sau
trung binh 12 -5,5 m, trong khi dén nam 2023 d6 sau thay doi tir -10,4 m dén -0,83 m
v6i d6 siu trung binh 1a -3,89 m. Su bién dong nay cho thiy xu hudng bdi tu voi
mirc d6 boi ling trung binh khoang +1,6 m trong giai doan 14 nam.

2.2. Dit liéu nghién cuu

Nghién ctru nay dugc thyc hién dua trén mot tap hop da dang va toan dién cac
nguén dir liéu, bao gém ba nhém dir li€u chinh: dia hinh, khi tugng thuy van va dac
diém tram tich. V& dit liéu dia hinh, nghién ctru tong hop tir nhiéu ngudn khac nhau dé
xdy dung bd co so dit liéu ddy bién chi tiét va dang tin cdy. Ngudn dit liéu dau tién
duoc thu thap tir cac du an va dé tai nghién cuu trude day da thuc hién tai khu vuc. Bo
s lidu thL'r hai la dir liéu do dac cua Doén 6 Hai quén duoc thuc hién vao nam 2009,
cung cap thong tin nén quan trong vé dia hinh déy bién trong qua khtr. Ngudn dit liéu
thir ba va méi nhét 13 két qua khao sat thyc dia dugc tién hanh vao nim 2023, cho
phép danh gia nhiing thay d6i dia hinh trong khoang thoi gian 14 nim. Dé dam bao
tinh chinh xac va kha nang so sanh gitta cac bd s6 lidu, tat ca dit liéu dia hinh da duoc
xu ly va chuyén ddi vé cung mot h¢ toa do va cao do théng nhét.

Vé dir liéu khi twong thuy vin, nghién ctru tap trung vao hai yéu td chinh 1a
ché o gi6 mua va dac trung song. Dbéi véi ché do gi6, dir liéu dugc thu thap cho ca
gi6 mua Pong Bic va Tay Nam, bao gom céc thong s6 vé hudng gio, tc do gié va
thO’l gian hoat dong cua tung loal gi6 mua. Vé dic trung song, nghién ctru thu thap
s6 lidu theo mua voi ba thong sd quan trong 1a 6 cao song, chu ky song va hudng
song. Dac biét, dé phuc vu cho viéc danh gia cac diéu kién cuc doan, nghién ctru
cling thu thap dir lidu vé séng cuc tri véi tan sudt 5%, tuong (mg véi cap dé bién
trong khu vuc. Cac s lidu nay c6 y nghia quan trong trong viéc danh gia tic dong
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cta diéu kién thuy dong luc dén qué trinh van chuyén trim tich va bién dbi dia hinh
day bién.

Vé dic diém tram tich, nghién ciru tip trung vao phan tich cac thong sb vat 1y
cua vat liéu day bién. Kich thudc hat trung binh (D50) duogc xac dinh la 0,063 mm,
thudc loai bun cat min, dac trung cho vung bién ven b& chau thé. Ngoai ra, nghién
ctru ciing thu thap cac thong sé lién quan dén qua trinh van chuyén bun cat nhu tdc
d6 lang dong, kha ning tai lo ling va ngudng van chuyén cta trim tich. Nhimng
thong s6 nay dong vai trd quan trong trong viéc mé phong va du bao su lan truyén
cua bun cat trong qua trinh khai thac.

Toan bo dit lidu thu thap dugc di trai qua qua trinh kiém tra chat lugng
nghiém ngit va dugc chuan hoa d¢é dam bao tinh nhit quan va do tin cay cao khi dua
vao mo hinh sd. Viéc sir dung da dang nguén dit lidu va co su so sanh dbi chiéu gitta
cac ngudn khac nhau giup ting cudng do chinh xac va do tin cdy cua cac két qua
nghién cuu.
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Hinh 1. Dia hinh khu vuc nghién cuu dwoc thiét ldp trén mién tinh
2.3. M6 hinh MIKE

Trong bao c4o nay, st dung mo dun lién hop, 4 mé dun dong chay (Mike 21
HD), van chuyén tram tich (Mike 21 ST), lan truyén bun cat 16 ling (MIKE 21 MT).
Cac md dun nay déu sir dung ludi phi cu tric (phan tir hitu han khong déu) phu hop tot
v6i cac dang duong bo va dia hinh phtc tap. Viéc lién két dong cac mo dun cho phép
tinh toan sy tac dong qua lai, 13n nhau gitta cic qua trinh nhu, twong tac tram tich va
dong chay, anh hudng ctia cac qua trinh dén dia hinh va dudng bd va nguoc lai.

M6 dun dong chay dugc giai bang phwong phap ludi phan tir hiru han. M
dun nay dya trén nghiém so6 cua hé cac phuong trinh Navier-Stokes trung binh
Reynolds cho chit long khong nén duge 2 hodc 3 chiéu két hop voi giai thiét
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Boussinesq va gia thiét ap suét thuy tinh. Do d6, mé dun bao gém cac phuong trinh:
phuong trinh lién tuc, dong luong, nhiét do, do mudi va mat do, ching dugc khép
kin boi so dd khép kin réi. Vi trudng hop ba chiéu thi sir dung xap xi chuyén ddi hé
toa do sigma. Viéc roi rac hoa khong gian cua cac phuong trinh co ban dugc thuc
hién bang viéc sir dung phuong phap the tich hitu han trung tim. Mién khong gian
dugc roi rac hoa bang viée chia nho mién lién tuc thanh cac 6 lugi/ phan tir khong
trung nhau. Theo phuong ngang thi luéi phi cdu tric dugc st dung cong theo
phuong thang dting trong truong hop 3 chiéu thi st dung luéi c6 ciu trac. Trong
truong hop hai chiéu cac phan tir c6 thé 14 phan tir tam giac hodc tir giac.

Bang 1. Tong hop cdc kich ban mé phong dong lyc

TT Céc thong s6 Kich ban hién trang Kich ban khai thac cat
1 | Thoi ky mua gié Pong Béc
Do cao song (m) 2,69 2,69
Chu ky song (s) 6,3 6,3
Hudng song 45 45
Vin toc gio 7 7
Huodng gio 45 45
2 | Thoi ky mua gi6o Tay Nam
Do cao song (m) 1,45 145
Chu ky song (s) 4.6 4.6
Hudng song 180 180
Van tbc gio 6,7 6,7
Huodng gio 180 180
3 Sg’)ng cuc tri 5% (tuong Ung
cap dé cua khu vyc)
Do cao song (m) 5,59 5,59
Chu ky song (s) 8,7 8,7
Hudéng song 135 135
Bang 2. Kich ban khai thac cat
TT Céc thong s6 Gia tri
1 | Pham vi khai thac cét tai khu vuc b1 |32 km?
2 | B0 sau khai thac cat -3m
3 | Hi¢éu qua khai thac cat 50%
4 | Cong suat khai thac cat 30.000 m%ngady va 100.000
m*/ngay
5 | Tong thoi gian khai thac theo giai doan |10 ngay
6 | Buong kinh trung binh D50 0,063 mm
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3. Hiéu chinh kiém dinh mé hinh

Két qua hiéu chinh mé hinh sir dung dit liéu thuc do nam 2009 bao gdom dir
liéu myuc nudc va dong chay. Thoi gian hi¢u chinh trong 10 ngay nam 2009. Két qua
hi€u chinh dugc thé hién qua cac so d6 bén dudi.

Dy 4n da thuc hién hiéu chinh mé hinh chi tiét dwa trén sb liéu do dac trong
giai doan nhan chim, tir ngay 01/10/2023 dén ngay 07/11/2023. Pong thoi, nghién
ctru ciing tién hanh kiém ching ndng d6 bun cat lo lung (TSS) tai khu vuc khai théc.
Cac mau giam sat dugc thu thap tai vi tri nam trong khu vuc du an, cach xa vung
ven bién, nham 1am 16 muc do lan truyén bun cat trong khu vuc khi khong chiu anh
hudng truc tiép tur cac hoat dong cua du an.

Pé danh gia do chinh xac cia mo phong, chi sé Nash-Sutcliffe dugc st dung.
Két qua kiém dinh cho cac yéu t6 nhu myc nude, van toc dong chay va huéng dong
chay 1an luot dat chi s6 Nash 14 0,9; 0,79 va 0,82 (Hinh 2). Pdi véi lan truyén bun
cat, chi sb Nash dat 0,68, thap hon so véi cc yéu té dong luc dong chay. Tuy nhién,
v6i mirc d6 twong quan nay, mé hinh duge danh gia 1a 6 d6 chinh xac tot.

Sau giai doan hi€u chinh, mo6 hinh tiép tuc duoc kiém dinh doc 1ap cho hai giai
doan tir 01/01/2023 dén 26/3/2023 dbi véi dong luc dong chay va tir 16/9/2023 dén
01/10/2023 dbi voi lan truyén TSS. Két qua kiém dinh duoc thé hién ¢ hinh 3, trong
d6 chi s6 Nash dao dong tir 0,71 (huéng dong chay) dén 0,88 (muc nudc). Déi véi lan
truyén TSS, chi s6 Nash dat 0,67, twong ddi sat voi két qua hiéu chinh trude do.

Nhin chung, két qua kiém dinh cho thdy mé hinh MIKE da duoc thiét 1ap dat
d6 on dinh cao va du chinh xac dé ung dung trong nghién ciru cac kich ban vé bién
dong dong chay va dong luc khu vuc. Chi tiét bo thong s6 mo hinh sau khi hiéu
chinh va kiém dinh dugc trinh bay trong bang 3.

Bang 3. Bo thong s6 mé hinh sau khi kiém dinh va hiéu chinh

Hé sb Gia tri Pon vi
Hé s6 ma sat gié Wind friction (Zch) 0,001555 Phi thtr nguyén
Hé s6 nhét rdi (Eddy viscosity) 0,002 (m?/s)
Hé s6 hoi tu (CFL) 0,8 Phi th&r nguyén
Hé s6 song v (y) 0,8 Phi thtr nguyén
Heé s6 ty 1¢ ciia khuéch tan ngang 1,0 Phi thir nguyén
Go6c ndi ma sat cua tram tich (o) 30 (d6 °)
Heé s ma sat day (Roughness height) 0,10 Phi thtr nguyén
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Thoi gian

Hinh 2. Két qua hiéu chinh mo hinh tai tai khu vuc dw an cho
(@) Muec nueére, (b) Van toc dong chay, (c) Huwéng dong chay va (d) Nong dé TSS
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Hinh 3. Két qua kiém dinh mé hinh tai tai khu viee du dn cho
(@) Muc nueée, (b) Vin toc dong chay, (c) Huéng dong chay va (d) Nong dé TSS
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Can ctr vao két qua hiéu chinh va kiém dinh mé hinh cho thiy bo thong sb
mo hinh néu trén c6 thé dugc ap dung cho mo hinh tinh toan moé phong qua trinh lan
truyén bun cat trong qua trinh thyc hién dy an.

3. Két qua nghién ciru va thao luin
3.1. Pdnh gid anh hwong dén sw bién doi trwong séng
a. Kich ban mua gié Péng Bdc

Trén co s dic trung song thoi ky mua gié Pong Béc tai khu vuc tién hanh
tinh todn mo hinh cho 2 phuong an la hién trang va sau khi khai thac 3 m cat tai khu
vuc bl. Két qua tinh toan truong séng cho 2 phuong an dugc thé hién tai hinh 4.
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Hinh 4. Két qua mé phong trieong séng kich ban gié mia Déng Bdc phwong dn hién
trang (a, c) va phuwong an khai thac 3 m (b, d) cho khu viec bl va cho toan mién tinh

Mo phong truong song trong diéu kién mua gié Pong Béc cho thay cao trinh
song c6 xu hudng ting khi khai thac cat dan dén ha thap nén day, tuy nhién mic do
thay d6i khong déng ké. Trong khu vuc nghién ctru, cao trinh song dat tdi da trén 2,4
m ¢ ving Pong Bic dau hudng gid va giam dan vé phia Tay Nam. Khu vuc ven bo
chiu anh huéng manh tir cao trinh nén day nén cao do song giam nhanh, trong khi
cac khu vuc xa bo véi do sau day 16n c6 mic gidm cham hon. Gén khu vuc dy 4n,
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cao trinh song giam dang ké v6i mirc cao nhét dat 1,5 m. Khi khai thac cat sdu 3 m
tai khu vuc bl vao thoi ky gio Dong Bic, d6 cao song tai khu vuc ndy va ving ven
bo ctra SONg Hau tang 1én, véi mire tang 16n nhét khoang 0,12 m (tr 0,41 m 1én 0,54
m), trong dwong murc gia tang 22% (hinh 4b, d).

[rn]

1060000

1055000

1050000

1045000

1040000

1035000

B 2hove 012
B 011- 012
[ 010- 044
[ ] o0e- 010
] oos- 003
] oo7- ons
[ 00s- 007
] oos- oos
B oo4- 005
B 003- 004
B 00z- 003
B oo - ooz

1030000

1026000

1020000

B10000 20000 B30000 40000 B50000 BEOOOD B70000 B80000

Hinh 5. Két qua dé cao séng gia ting so voi hién trang kich ban gié Péng Bic
b. Kich ban mua gio Tay Nam
Mo phong trong diéu kién mua gié Tdy Nam ciing cho thdy su thay doi déng
ké v¢ cao trinh song khi khai thac cat sdu 3 m tai khu vuc du an (hinh 6). Cao trinh
song c6 xu hudng tang khi day bién ha thap, voi mirc thay do6i cao nhat trén 0,12 m.
Tai khu vuc bl va ven bo cira S6ng Hau, khai thac cat dan dén muc gia ting do cao
song 16n nhat khoang 0,10 m (tr 0,34 m 1én 0,44 m), twong duong murc tang 23%.
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Hinh 6. Két qud dé cao song gia ting so véi hién trang kich ban gié mia Tdy Nam
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Ca hai kich ban gié mua déu cho thdy xu hudéng gia ting do cao song khi
khai thac cat, mac du muc chénh léch gitra cac kich ban khong qua 16n. Kich ban
mua gié Tay Nam ghi nhan mirc bién doi cao hon so voi mua gié Pong Bac.

3.2. Kich bdn song cwc tri

Dua trén cép dd IV cua dé bién khu vuc, tuong ung voi tan suét thiét ké 5%,
dd cao song cuc tri dugc xac dinh lam dau vao dé tinh toan va danh gia cac kich ban.
Két qua mo phong truong song cuc tri trong phuong an hién trang va phuong an
khai thac cat su 3 m tai khu vuc bl dugc trinh bay trong hinh 7. So véi cac kich ban
gi6 mua thong thuong trong nam 2023, dd cao song trong cac kich ban cuc tri vuot
troi dang ké, voi muc cao nhat trén 5,2 m tai vung bién sau phia Pong Nam, so vi
t6i da 2,5 m & bién phia Dong Béc trong kich ban thong thuong. Su bién thién do
cao truong song trong kich ban cuc tri dugc minh hoa trong hinh 8, trong d6 d6 1éch
t6i da dat hon 0,3 m, cao gép 3 lan so véi kich ban thong thuong.
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Hinh 7. Két qua mé phong truong séng kich ban ciee tri cho phwong dn hién trang
(a, c) va phuwong an khai thac 3 m (b, d) cho khu vuc bl va cho toan mién tinh
Két qua nghién ctru cho théy, trong diéu kién khi hau cuc doan, sy thay doi dia
hinh nén day do khai thac cat c6 thé lam gia tang dang ké tac dong dén dong luc hoc
khu vuc nghién ctru. Cu thé, vao mua gié Tay Nam, khai thac cat sau 3 m tai khu
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vuc bl s& khién do cao song tai khu vuc nay va ving ven bd cira S6ng Hau tang
thém khoang 0,29 m (tir 0,81 m Ién 1,1 m), twong Gtng muc gia tang 26%. Tuong tu,
trong mua gi6 Pong Bic, d6 cao song tai khu vire bl tang 22%, mua gié Tay Nam la
23%, trong diéu kién song cuc tri 1a 26%. Sy gia tang do cao song tai khu vuc khai
thac khong chi lam ting van tbc dong chay ma con thic ddy qua trinh van chuyén
bun cét, dan dén hinh thanh cic ving x6i 16 hodc boi tu. Do d6, can thuong xuyén
quan trac va danh gia tac dong ctia hoat dong khai thac cat ddi véi khu vuc ven bo,
dic biét tai cira Tran Dé va Dinh An. Céc bién phap phong, chdng phu hop can dugc
wu tién trién khai trong cac thoi ky gié mua Pong Béc (thang 11 dén thang 2), Tay
Nam (thang 6 dén thang 8) va séng cuc tri.
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Hinh 8. Két qua do cao song gia tang so voi hién trang kich ban cuc tri

3.3. Pdnh gid dnh hwéng ciia lan truyén bin cdt lo liing do khai théc cdt tai
Khu vuwe bl

a. Kich ban khai thac 30.000 m*/ngay va thoi doan khai thac 10 ngay lién tuc

Duya trén QCVN 10:2023/BTNMT vé Quy chuan k¥ thuat Qubc gia ddi véi
chat lugng nudc bién, gia tri gidi han cho thong sé TSS 1a dudi 50 mg/L (0,05
kg/m3) d6i véi vang bién ven bd nhiam bao vé méi truong sdng dudi nudc. Trén co
s& nay, nghién ctru di tién hanh xac dinh mirc d6 anh hudng 16n nhat cua dam may
bun cét lo ltrng do hoat dong khai thac cat tai khu vuc bl vdi kich ban khai thac
30.000 m3*/ngay va thoi doan khai thac lién tuc 10 ngay. Pham vi vuot gidi han cho
phép ciia quy chuin dugc phan tich dua trén gia tri TSS > 50 mg/L (0,05 kg/m?)
(hinh 9). Két qua tinh toan cho thay, vao mua gié Pong Béc, dudi tac dong cua song
va gi6 Pong Bic, dam may bun cat lo ling tir hoat dong khai thac tai khu vuc bl ¢
Xu huéng di chuyén xudng phia Nam, tap trung tai khu vuc cira Tran Dé. Dam may
bun cét lo ling c6 ndng o6 TSS > 50 mg/L (0,05 kg/m?) véi pham vi kéo dai khoang
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17 km va rong khoidng 12 km quanh khu vyc khai thac. Mac du vung ven bo phia
Nam cura Trﬁn bé chiu tac dong boi ndng d6 bun cat lo lL"rng, nhung gia tri TSS tai
khu vuc nay Van nam trong giéi han cho phép ciia quy chuin (< 50 mg/L), dam bao
cac yéu cau vé bao vé mdi truong bién.

Im]

1055000

1050000 o

1045000

1040000 -

1035000 -

1030000 4 Nong do be lo hing(kg/m3)

1025000 [ o24-026
1020000 [ o1e-020
1015000 B o12-014
1010000 I o0g-008

1005000 I 005008
610000 620000 630000 540000 650000 660000 670000 680000 680000
Il

Hinh 9. Pham vi anh hwéng 16m nhdt ciia ddm mdy bin cdt lo lirng
theo kich ban gio mua Pong Bdc

Két qua tinh toan cho thiy, vao mua gié Ty Nam, duéi tac dong cia song va
gi6 hudéng Nam, ddm may bun cat lo Iing tir hoat dong khai thac cat tai khu vuc bl
c6 xu huéng di chuyén 1én phia trén, tip trung quanh khu vuc cira Dinh An. Pam
mAy bun cat lo ling v&i nong dd TSS > 50 mg/L (0,05 kg/m?) c6 pham vi kéo dai
khoang 20 km va rong khoang 15 km xung quanh khu vuc khai thadc. Vung ven bo
phia Bic ctra Pinh An bi anh huéng boi ndng d6 bun cat lo limg, nhung cac gia tri
do dugc van nam trong gidi han cho phép theo quy chuan QCVN 10:2023/BTNMT
(< 50 mg/L). Véi khéi lwong khai thac cat 30.000 m3/ngay va hiéu suat khai thac dat
50% (50% cat dugc thu hdi, 50% tra lai bién), hoat dong khai thac lién tuc trong 10
ngay c6 thé tao ra ddm may bun cat lo limg vuot ngudng cho phép tai khu vuc bién
ngoai khoi xung quanh vi tri khai thac. Tai cac khu vuc ven bd nhu ctra Tran BE,
ctra Binh An va ving bién phia Bac 1an phia Nam cta hai ctra nay, ndng do bun cat
lo ling van duy tri trong gidi han an toan theo quy chuan TSS < 50 mg/L (0,05
kg/m3).

b. Kich ban khai thac 100.000 m*/ngay va thoi doan khai thac 10 ngay lién tuc

Két qua nghién ctu tiép tuc xac dinh pham vi anh hudng 16n nhat cia dam
mAy bun cat lo limg v6i ndng do TSS > 50 mg/L (0,05 kg/m?) trong cac diéu kién
khai thac cat tai khu vyc. Trong kich ban khai thac 100.000 m3*/ngay lién tuc trong
10 ngay vao thoi ky mua gié Pong Béc, ddm may bun cat lo limg c6 tac dong dang

224



KY NIEM 60 NAM THANH LAP VIEN KHOA HQOC BIA CHAT VA KHOANG SAN (15/5/1965 — 15/5/2025)

ké dén khu vuc ven bo. Tinh toan cho thay toan bd khu vuc cira Tran Dé va ving
ven bd phia Nam cira nay déu c6 ndng do bun cat lo limg vuot mirc gidi han cho
phép theo QCVN 10:2023/BTNMT (> 50 mg/L). Pay 1a dau hiéu dang luu ¥, dic
biét v6i nhitng khu vuc nhay cam vé hé sinh thai. Tuong tu, trong mua gié Tay
Nam, cung khdi luong khai thac 100.000 m*/ngdy va thdi doan khai thac lién tuc
trong 10 ngay, ddm may bun cét lo ltng c6 pham vi lan truyén rong hon vé phia Bic
(hinh 10). Két qua cho thay toan bo khu vuc cira Pinh An va ving ven bo phia Bic
ctra ndy cling chiu anh hudng nghiém trong, v6i ndong d6 TSS vuot ngudng gidi han
> 50 mg/L. Nhimng két qua nay nhin manh mutc d6 anh hudng cua hoat dong khai
thac cat quy mo 16n d6i v6i chit lugng nudc bién ven bd, dic biét trong cac didu
kién thoi tiét va gio mua ddc thu. Dé giam thiéu tac dong tiéu cuc, can trién khai cac
bién phap quan tric, gidm sat méi truong thudng xuyén va xay dung cac chién luge
khai thac bén vimg, dam bao tuén tha quy dinh cia QCVN 10:2023/BTNMT.
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Hinh 10. Pham vi anh hwong I6n nhét ciia dém mdy bin cdt lo limg
theo kich ban gio mua Tdy Nam

4. Két luin

Nghién ctru nay nghién ctru cac tac dong ciia hoat dong khai thac cat bién tai
khu vuc Soc Trang té1 dong luc hoc dong chay va lan truyén bun cat, dac biét 1a khu
vuc bl gan ctra SOng Hau, noi du kién khai thac cat quy mé 16n. Nghién ciru da ap
dung mé6 hinh MIKE tich hop cac md dun dong chay, van chuyén trim tich va lan
truyén bun cat lo ltng, trén co s¢ dir 1iéu da dang bao gém dia hinh, khi tugng thuy
vin va dic diém tram tich duoc khao sat va do dac tai khu vuc du an. Chi sb Nash-
Sutcliffe (NSE) ddi véi muc nude dat 0,9, doi véi van téc dong chay 1a 0,79 va dbi
v6i hudng dong chay 1a 0,82, cho thdy mé hinh c6 d6 chinh xac cao va dang tin cdy.
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Céc két qua nay xac nhan rang mo hinh c¢é kha nang du bao chinh xéac tac dong ciia
khai thac cat bién trong khu vuc nghién ctru.

Két qua phan tich cho thiy khu virc nghién ciru ¢ su bdi tu dang ké, véi do
sdu trung binh thay dbi tir -5,5 m (ndm 2009) dén -3,89 m (nim 2023), twong (mg
v6i mac d6 boi lang trung binh khoang +1,6 m trong 14 nim. Hoat dong khai thac
cat gdy ra cac thay doi dang ké vé dong chay va ché d6 song, dic biét trong cac diéu
kién gi6 mua Dong Bic va Tay Nam. Cy thé, van toc dong chay tang cuc b tai khu
vuc khai thac, trong khi ciu trac dong chay tu nhién bi xao tron, anh huong dén sy
phan phéi ning lugng séng va lan truyen bun cat. Viéc khai thac cat lam gia tang
nong do bun cat lo luzng trong nudc bién, giy xdo tron hé sinh thai day bién Va tang
nguy co x6i 10 bd bién. Cac kich ban khai thac con cho thdy nguy co lan truyén tram
tich dén céc khu vuc 1an cén, dic biét 1a cac vung cura song va ven bo.

Nghién ctru dap Gmg nhu cau cap thiét trong bdi canh nhu cau khai thac cat
bién tdng cao nhung cac cong cu danh gia tac dong con han ché. Trong tuong lai,
viéc m¢ rong pham vi nghién ctru sang cac khu vuc khéc, tich hop thém céc yeu to
sinh thai va xa hdi, s€ gbp phan hoan thién cac giai phap quan ly tong hop khai thac
tai nguyén bién.
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ASSESSING THE IMPACT OF SAND MINING ON WAVE DYNAMICS
AND SEABED TOPOGRAPHY IN SOC TRANG

Tran Ngoc Dien?, Tran Anh Quan?
IMarine Geology and Minerals Division

?Hanoi University of Mining and Geology

Abstract: This study employs the MIKE model to evaluate the impact of sand
mining at site Bl in the Soc Trang offshore region. The study area spans 180 km from the
coast to the Con Ddo offshore zone, with a width of 130 km. The MIKE model was
constructed with a structured grid for the primary mining zone and an unstructured grid for
peripheral areas, achieving a resolution of 100 m x 100 m. Based on 2023 bathymetric
data and survey measurements from 2009, the study assesses topographic changes in site
B1, recording an average sediment accumulation of 1.6 m from 2009 to 2023, with a
maximum deposition of +5.1 m and a maximum erosion depth of -1.9 m. Sand mining
scenarios include extraction rates of 30,000 m3/day and 100,000 m3/day over 10 days,
analyzed under two prevailing wind conditions: Northeast and Southwest. Simulation
results indicate that at a mining depth of 3 m, wave heights at site B1 increase by 22%,
23%, and 26% under Northeast winds, Southwest winds, and extreme wave conditions,
respectively. Under Northeast winds, suspended sediment plumes extend approximately 17
km x 12 km, whereas under Southwest winds, the spread reaches 20 km x 15 km. Total
suspended solids (TSS) concentrations exceed 50 mg/l within the mining area but remain
below regulatory thresholds set by QCVN 10:2023/BTNMT in coastal zones. The study
recommends continuous monitoring and assessment of sand mining impacts on sensitive
ecological areas, particularly the Tran Pé and Pinh An estuaries, to ensure compliance
with national environmental regulations..

Keywords: Sand mining, Soc Trang, MIKE, modeling, environmental impact.
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