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Abstract

The paper presents the results of simulating the impact of sand mining on sediment transport and
morphological change in Hai Phong coastal area based on Delft3D model. Scenario groups are established:
Present scenarios without sand mining and simulated scenarios of the present sand mining (assuming 30%
sand compared to plan). The scenario groups are calculated in the dry and rainy seasons for main wind
directions (NE, SE, SW) in the case of moderate wind and strong wind. The results show that sand mining
reduces sediment flow alongshore (2-81%) and seawards (5-83%). Besides, the increase in depth causes
morphological change in this area: Rising the deposition rate (5-10 mm/month) at the sand mining locations;
decreasing accretion rate and increasing the erosion rate in the neighboring areas of sand mining location.
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Tom tat

Bai bao trinh bay két qua md phong anh huéng cua hoat dong khai thac dén van chuyén bun cét va bién
dong dia hinh ddy & khu vuc ven bd Hai Phong dya trén mo hinh Delft3D. Cac nhém kich ban dugc thiét
1ap: Nhém kich ban hién trang khi chua c6 hoat dong khai thac cat va nhém kich ban mé phong hién trang
khai théc cat (v6i gia thiét khai thac 30% trir lwong so véi du kién cua céc du an da duoc cip phép). Céc
nhém kich ban tinh toan md phong trong muia khé va mua véi cac hudng séng gié chinh (dong béc, dong
nam va tay nam) trong cac truong hop diéu kién gié binh thuong va gié manh. Két qua cho thiy hoat dong
khai théc cét lam giam dong van chuyén bun cét doc bd (2-81%) va tir bo ra ngoai (5-83%). Bén canh do,
su tang do SAu tai cac diém khai thac cat dd lam thay ddi xu thé bién dong dia hinh cua khu vuc: Tang toe do
boi (5-10 mm/thang) tai vi tri khai thac cat; giam toc do bdi tu va ting nhe tbc do x06i & cac ving 1an can Vi

vi tri khai thac cat.

Tir khéa: Khai thac cat, van chuyén bun cat, bién dong dia hinh day, Hai Phong.

MO DAU

Trong nhitng nim gan day, hoat dong khai
thac cat & Hai Phong dang dién ra rat manh mé.
Theo sb liéu cua Uy ban Nhan dan thanh phd,
tinh dén thang 8 nam 2019 téng dién tich khu
vuc dugc cap phép khai thac cat trén dia ban
thanh phé 1a 1.953, 1 ha voi tong trit luong
khoang san cat duoc cap phép khai thac gan 81,5
triéu m*. Tong lwong khai thac hang ndm cua cac
du an da duoc cap phép dén nay la khoang 9,3
triéu m /nam Vigc khai thac cit c6 dong 2op
nhat dinh dén sy phat trlen kinh té, xa hoi cua
thanh pho cung cap nguon vat ligu tai chd cho
c4c duy &n phat trién co so ha ting nhu Téan cang
Dbinh Vi, cang Nam Dinh Vi, cang c& Cat Hai...

Bén canh nhung anh hudng do phat tan do
duc, cac chit gay 6 nhiém trong qua trinh khai
thac cét, sy thay doi dia hinh khi qua trinh khai
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thac cét két thic chac chin ciing s& anh huéng
dén cac diéu kién thay dong luc, lan truyén
séng, van chuyén bun cét va bdi x6i day cua
khu vuc. Nhiing tac dong nay c6 thé dén cham,
dién ra sau khi hoat dong khai thac cat két thic
nhung nhirng hau qua de lai ctia no6 sé tic dong
lau dai dén vung bo caa khu vuc, dac biét la
nhitng hau qua ve xoi 16 do su mat can bang va
thiéu hut bun cat. Vi vay, viéc danh gia du bao
nhimg tac dong nay sau khi két thic cac hoat
dong khai thac cat s€ co y nghia l6n cd vé khoa
hoc va thyc tién, gép phan han ché nhu:ng tac
dong tiéu cuc cua hoat dong do. Bai bao nay sé
trinh bay cac két qua danh gia du bao nhiing
anh huong do khai thac cat (dén thoi diém hign
tai khi do sau ¢ cac khu vuc khai thac cat tang
thém 2,1 m) dén van chuyén bun cét va bién
dong boi x6i day & ving ven bién Hai Phong.
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Hinh 1. Luai tinh mé hinh (a) va mat cét tinh van chuyén bun cat (b)

TAI LIEU VA PHUONG PHAP
Tai ligu

SO ligu do sau va duong bo ¢ khu vuc
nghién cuu duoc thu thap xa ly tir c&c ban do
dia hinh UTM h¢ toa d¢ dia ly VN 2000 ty I¢
1:50.000 va 1:25.000. b sau cua khu vyc phia
ngoai str dung co s¢ dir liéu GEBCO-1/8 c6 do
phan g|a1 0,5 phut dugc xtr ly tir anh v¢ tinh két
hop vei cac so ligu do sau [1, 2]. Cac dir ligu
dia hinh nay dugc xur ly bang phan mém
Maplnfo va Arcview dé dua vé cung hé toa do
lam dau vao cho mo hinh tinh.

S6 ligu gi6 quan trac ¢ tram hai vdn Hon
Dau va Bach Long Vi véi tan suat 6 h/lan trong
nam 2017 va 2018 dwoc xu 1y lam dau vao cho
mo hinh tinh.

Dao dong thuy triéu tai Hon Déu duoc
dung dé hi¢u chinh mé hinh. Déy 1a nhing sb
liéu quan trac do tram Khi twong Thuy van Hon
Dau thuc hién vei khoang thoi gian 1 h/lan
trong khoang thoi glan 2016-2017. Ngoai ra,
so ligu thuy trleu tai cac bién ma phia bién 1a
nhirng hang 50 diéu hoa thuy triéu duoc tinh
toan tir chuoi sb liu quan trac Muc nudc trong
khoang thoi gian dai trong mot s6 dé tai, dy an
ctia Trung tam Khi twong Thuy vin bién, Phan
vién co hoc bién, Vién Tai nguyén va Moi
truong bién, Vién Dia ly... Nhitng d1em bién
long phia bién khong c6 sb ligu quan trac thi 30
liéu duoc Iay tir co s¢ dir liéu cac hiang sb diéu
hoa thay triéu FES2014 [3, 4] cua LEGOS
(Laboratoire d’Etude en Géophysique et

Océanographie Spatiales, Toulouse) va CLS
(Collecte Localisation Satellites) thuoc Trung
tam Qudc gia nghién cau khdng gian Phap
(CNES- Centre National d’Etudes Spatiales)
nghién ciru phat trién.

Luu lugng nudc sdng trung binh trong mua
khé va mua mua tir nim 2010-2018 tai mot s6
tram nhu Cta Cam, Trung Trang va Quyét
Chién do Trung tam KTTV Quéc gia thyc hién.

Trong khudn kho thuc hién dé tai cap thanh
phd Hai Phong: “Nghién ciu danh gia dnh
hiong cua hoat dong khai thdc cat d@én moi
triong ving ciza séng ven bién Hai Phong” da
tién hanh do dac dong chay, ham luong tram tich
tai mot sb vi tri & ving cira Nam Triéu va cta
Vvin Uc trong dot khao sat mua mua thang
9/2017 va mua khé thang 1/2018. Ngoai ra cac
s6 liéu do dac vé dong chay, tram tich cua dé tai
cap thanh phd Hai Phong “Nghién ciu xay dung
lugn ciz phuc vu ldp qui hoach cdc bai dé bun
cat do ngo vét trén dia ban Hai Phong” trong
cac dot khao sat thang thang 1 va 7 nam 2016.
Céc sb liéu nay duoc xir Iy dé phuc vu thiét lap,
hiéu chinh va kiém chimg mé hinh. Co s& di
licu WOAI13 [5] voi do phan giai 0,25 do cho
khu vuc Bién Bong cling dugc khai thac dé sur
dung 1am dau vao cho cac diéu kién bién nhiét-
mudi ciia md hinh tinh phia ngoai.

Phuwong phap
Mot s6 phuong phép xir ly sb lieu da duoc
sa dung trong nghién ciu nay bao gom:
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Phuong phap GIS dé sb hda va xir ly s6 liéu dia
hinh tir cac ban do dia hinh; Phuwong phap tinh
toan va phan tich thong ké dé xir Iy so ligu dau
vao, c4c tham sb, tinh toan xu ly cac sb liéu cho
diéu kién bién mo cta mo hinh; Phuong phap
khai thac sé liéu tir co so dir ligu nhi¢t muoi
WOA13 va co so dit liéu thuy triéu FES2014;
Phuwong phdp mé hinh toan.

Thiét 1ap md hinh

Trong nghién ctru nay céac dbi tuong nghién
ctu chu yéu la thuy dong lyc va van chuyén
bun cat (lo lung va sat day) dugc mé hinh hoa
trén co s6 md hinh Delft3D do Vién Thuy luc
Delft (Ha Lan) nghién ctu phat trién [6]. M
hinh thuy dong luc cho khu vuc ctra séng ven
b Hai Phong st dung hé luéi cong truc giao.
Pham vi ving tinh cua mé hinh bao gém ving
nudc cua cac cira sdng ven bién trai dai tir ving
phia bic khu vuc vinh Ha Long dén phia nam
Tra Ly. Mién tinh c6 kich thudc khoang 106
km theo chiéu dong bic - tdy nam va 64 km
theo chiéu tay bic, dong nam, vai dién tich mat
nuéc khoang 5.085 km? duoc chia duorc chia
thanh 628 x 488 wdlem tinh vai cac 6 ludi cd
kich thuéc bién ddi tir 8,3 m dén 340 m. Céc 6
ludi tinh theo chiéu thiang dung sir dung hé toa
d6 o va duoc chia thanh 5 16p nuéc vai ty 1€
déu nhau tr mat xuéng day (20% do sau cho
mdi 16p nudc).
Cac tham sé tinh toan khac ciza mé hinh

Tham sé nham day (bottom roughness)
trong nghién ctu nay Iya chon st dung cac hé
s6 Manning (n) bién ddi theo khong gian voi
gia tri 0,019-0,023 m™?s. Cac hé s6 Manning
Ién hon & diéu kién tram tich day 1a vat liéu tho
va nhé hon & diéu kién trdm tich ddy 1a hat
min. Can c(r dé tinh toan cac hé s6 nay dua vao
ban do phan bo tram tich tang mat va tai lieu
huéng dan lya chon cac hé s6 Manning [7, 8].

Céc gia trj lién quan dén diéu kién réi c6
thé dugc xac dinh do nguoi dung nhu la mot
hang s6, hodc tham sb bién di theo khéng gian
hodc tinh toan véi céch tiép can HLES (md
phong xody lon binh luu - Horizontal Large
Eddy Simulation). M hinh HLES gan day da
dugc tich hop trong hé théng mé hinh Delft3D
theo Iy thuyét cua Uittenbogaard [9] va duoc
thao luan trong nghién cuau cua Van Vossen
[10]. Trong nghién ctu nay, hé s6 khuéch tan
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r6i va nhét rbi nén theo phuong ngang duoc lya
chon la 8,6 m?/s. Cac hé so nay theo phuong
thing ding 13 5x10°° m?/s.

Hiéu chinh kiém chiéng cac két qud cia mo
hinh

Pé danh gia mirc do tin cay trong cac tinh
toan, trong nghién cau nay, cac chi s6 duoc sir
dung 1a hé so twong quan Bravais-Pearson (R)
va chi s6 Nash va Sutcliffe (E). Cac két qua tinh
toan du bao s& tt nhat khi R tién téi 1 va do tin
cay thap nhat khi R tién téi 0 [11]. Gia tri E tién
t6i 1 thi cac két qua du béo cd hiéu qua t6t nhat,
nguoc lai khi E tién toi 0 thi cac du béo khong
dang tin cay. Khi E mang diu &m (-), cac dic
trung trung binh tinh tir chudi quan tric cho két
qua du bao tét hon tir md hinh [12].

Trong nghién ctru nay, cac két qua tinh toan
ctaa md hinh trong céc kich ban hi¢n trang da
dugc so sanh kiém chiing véi sb liéu do muyc
nudc tai Hon Dau (thang 1 va thang 7/2016),
céc s6 lieu do dong chay, trim tich lo ling
(TTLL) (1/2016; 7/2016) tai khu vuc cira Nam
Triéu, ven bo Céat Hai, D6 Son va ctra Van Uc.
Cac két qua phan tich sau lan hiéu chinh cudi
cho théy gitta do dac va tinh toan kha pho hop.
Hé sb E tinh toan thay doi trong khoang 0,62—
0,83, hé s tuong quan R bién doi trong khoang
0,73-0,91.

Céc kich bdn tinh toan

Nham danh gid cac anh huong cia hoat
dong khai thac cat dén van chuyén bun cat va
bién dong dia hinh day & ving caa song ven
bién Hai Phong, cac nhém kich ban md phong
khac nhau da duogc thiét 1ap, bao gom: Nhom
kich ban hién trang: Chua cé hoat dong khai
thac cat, chua co su thay dbi vé dia hinh do
khai thac cat; Nhom kich ban khai thac cat. Cac
mé cat dugc cip phép hién nay & viing ven bién
Hai Phong hién nay dang duoc khai thac ¢ cac
mic d6 khac nhau nhung phan lén déu khai
thac véi tién do kha cham, phé bién chi 20—
40%. Trong nghlen cuu nay gia thiét dén thoi
diém hién tai, cac mo cét nay khai thac khoang
30% trit lugng so vai du kién caa cac du an da
dugc cap phép (2,79 triéu m¥/nam). D6 sau &
cac khu vyc khai thac tang 1én trung binh 2,1
m, gom cac kich ban trong mua mua (thang 7,
8, 9) va mua kho (thang 12, 1, 2).
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Hinh 2. So sanh s6 liéu do dac va tinh todn: a-muc nudc tai Hon Dau (1/2016), b-TTLL (7/2016)

Khu vyc nghién ctu chu yéu chiu tac dong
Cua cac hudng song glo nhu NE, SE, N, E, SW.
Tuy nhién, dé danh gla du bao anh huong tir su
thay d6i do sau & cac khu vuc khai thac cat dén
diéu kién thuy dong luc, van chuyen bun cét va
boi x6i day, trong nghién ctu ndy chi danh gia
tac dong cua 3 hudng glo chinh: Bong bic
(NE), dong nam (SE) va tdy nam (SW). Mdi
huéng gid s& duoc tinh véi 2 nhom truong hop
diéu kién gi6 binh thuong (5,5 m/s) va gi6
manh (10 m/s).

Nham danh gia van chuyén bun cat qua mot
s6 mat cat trong khu vue dudi anh huéng cia

khai thac cat. Cac mit cit doc bd va vudng géc
V6i bo da dugc thiét lap (hinh 1).

KET QUA VA THAO LUAN
Anh hwéng dén can bing bun cat trong mua
mua

Truong hgp song glo huong NE, hoat dong
khai thac cat da lam giam dang ke dong bun cat
tr bo ra phia ngoai qua mat cit s1: Giam tur
16.134 tan/ngay xudng con 14.147 tan/ngay
Xu huéng twong ty ciing thé hién & mat cit s2
va s3: Giam dong bun cét ra ngoai twong u’ng
1.687 tin ngay xudng con 1.685 tan/ngay va
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466 tan/ngay xudng con 401 tin/ngay (giam
khoang 1% va 13%) lugng bun cét tr bo ra
phia ngoai. Trong khi d6, dong bun cat di
Chuyen doc bo qua mit cét phia ngoai D6 Son
xuong phia tdy nam ciing giam manh tir 986
tan/ngay (truéc khai thac cat) xudng con 459
tan/ngay trong diéu kién hién nay (giam 53%).
Dong bun cat tir cac song khu vyc Hai Phong di
chuyén vé ven b phia nam ddng bang Bic Bo
qua mit cat phia ngoai Thai Binh cung giam
manh tr 9.055 tan/ngdy xudng con 8.356
tan/ngay (hinh 3a).

Truong hop song gié huong SE, hoat dong
khai thac da lam giam dong bun céat tir bo ra
phia ngoai qua mat cit sl: Giam tr 5.201
tan/ngay xudng con 4.529 tan/ngay Xu huong
tuong tu cling thé hién & mat cat s2 va s3:
Giam dong bun cat ra ngoai tuong (ng 654
tan/ngay xuong con 571 tan/ngay va 521
tan/ngay xudng con 207 tan/ngay lugng bun cat
tur bo ra phia ngoai. Trong khi do, dong bun cat
di chuyén doc by qua mat cat phia ngoai Bo
Son ciing giam manh tir 233 tan/ngay xudng
con 139 tan/ngay, dong bun cét tir cac song khu
vuc Hai Phong di chuyén vé ven bd phia nam
ddng bang Bic Bo ciing giam manh tir 3.499
tan/ngay xudng con 666 tan/ngay (hinh 3c).

Duéi anh hudéng cua truwong séng gio
huwdng SW, dong bun cét tir phia bo ra ngoai
cling suy giam sau khi c6 hoat dong khai thac
cat. Tai mat cit s1, dong bun cat bi giam nhe
tr 1.208 tin/ngay xudng con 1.121 tan/ngay
(giam khoang 7%). Xu huéng suy giam nay
tiép tuc dwoc thé hién & cac mat cat phia ngoai
s2 va s3 véi cac gia tri lan luot 12 817 tan/ngay
xuong 409 tan/ngay (giam khoang 50%) va
321 tan/ngay xudng con 172 tan/ngay (giam
khoang 46%). Trong khi d6, dong bun cat doc
bd di 1én phia bac ban dao 96 Son ciing suy
giam nhe tir 12.515 tan/ngay xudng 11.215
tan/ngay (hinh 3e).

Dudi anh huong cua truong song gié manh
huéng NE, khu vgc ven bién Hai Phong nhan
duogc nhiéu lwong bun cét tir phia vinh Ha Long
dua xudng voi gid tri khoang trén 2.000
tan/ngay. Dong ban cat doc bd qua mat cat phia
ngoai ban dao Pd Son ¢ hudng di xudng phia
tdy nam la cha yéu véi gia tri trudc khi khai
thac cét 1a 20.926 tan/ngay va giam nhe sau khi
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c6 hoat dong khai thac cat xudng con 20.905
tan/ngdy. Xu huéng giam ciing xay ra & mat cat
phia ngoai ctra Thai Binh - noi khdng ché dong
bun cat di tir ving bién Hai Phong xudng ven
bd phia nam ddéng biang Bic Bo: Giam tur
69.392 tan/ngay xudng con 28.004 tin/ngay.
Trong khi do, dong bun cét tr ven bo dua ra
phia ngoai cling c6 xu hudéng giam rd rét qua
cac mat cit. Dong bun cat qua mat cat s1 giam
tir 28.640 tAn/ngay xubng con 26.712 tan/ngay.
O mat cat s2, dong bun cat sau khi khai thac cat
giam manh tir 5101 tan/ngay xuéng con 1.273
tan/ngay va dong bun cat qua mat cat s3 giam
tr 1.306 tan/ngay xudng con 1.009 tin/ngay
(giam 23%) (hinh 3b).

Trong diéu kién tac dong cua gié manh
huéng SE, nhitng anh huong do khai thac cét
dén dong bun cat ciing duoc thé hién gidng nhu
cac truong hop trudce. Dong bun cét doc bo qua
mat cét phia ngoai D6 Son 1én phia dong bic
suy giam manh sau khi khai thac cat: Giam tu
3.320 tan/ngay xudng con 2.260 tan/ngay (giam
32%). Tuwong tu véi xu hudng nay dong bun cat
tir bo ra phia ngoai qua mat cat s1 giam tur
27.015 tan/ngay xudng con 18.801 tan/ngay sau
khi cé hoat dong khai thac cét (giam 30%). Tuy
nhién, & mat cat phia ngoai (s2), dong bun cét
di ra phia ngoai lai ting 1én lan luot 1a 38.345
tan/ngay va 33.830 tan/ngay. Diéu nay co thé
duoc giai thich la do qua trinh x6i 16 duéi anh
huéng cua truong séng gié manh tir hudng SE
tac dong vao vung bo. Trong khi d6 dong bun
cat dua ra phia ngoai qua mat cit s3 ciing thé
hién xu thé suy giam do khai thac cat: Giam tir
22.267 tan/ngay xubng 18.765 tin/ngdy, giam
16% (hinh 3d).

Séng gi6 manh tr huéng SW lam tang
cuong sy van chuyén bun cét tir phia tdy nam
1én phia dong bac ven bd Hai Phong. Khu vyc
nay nhan tr phia nam dua lén khoang trén
20.000 tan bun cat/ngay qua mat cit phia ngoai
ctra Thai Binh. Dong bun cét doc bo di 1én phia
dong bac D6 Son 1a 92.086 tin/ngay nhung sau
khi co hoat dong khai thac cat da giam xuéng
con 89.089 tan/ngay. Dong bun cat tir ven bo ra
phia ngoai qua mat cit sl ciing c6 xu huéng
giam tr 36.910 tan/ngay (trugc khi khai thac
cat xudng con 34.557 tan/ngay Xu hudng nay
tiép tuc duoc thé hién ¢ cac mat cit phia ngoai
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(s2 va s3) véi cac gia tri giam lan lwot 1a  tAn/ngay giam xudng con 129 tan/ngay (giam
50.179 tan/ngay xuong 47.670 tan/ngay va 742 83%) (hinh 3f).

Hinh 3. Dong bun cat van chuyén qua cac mat cit vao muia mua (a- Gié NE binh thudng; b- Gié
NE manh; c- Gi6é SE binh thuong, d- Gid SE manh; e- Gié6 SW binh thuong; f- Gi6 SW manh;
mau den- trude khi khai thac cat; mau do- hién nay)

Anh huéng dén can bing bin cat trong mila  c4c yéu to dong luc lam ting cuong hon qua
kho trinh x6i. Véi cac diéu kién binh thuong, khi

Vao mua kho dong bun cat tir song va vung  song gi6 NE tic dong lam cho dong bun cét ting
ven bo dua ra bi suy giam rd rét. Trong khi d6  cuong di chuyén vé phia tdy nam D6 Son. Dong
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bun cat vé khu vuc nay da giam tir 208 tan/ngay
xudng con 90 tan/ngay (giam 57%). Xu huorng
tuong ty cling xay ra & mat cat phia ngoal cua
Thai Binh: Giam tir 3.669 tin/ngay xudng con
3.545 tan/ngay (giam 34%). Hoat dong khai thac
cat cling lam giam déng ké dong bun cat tir bo ra
phia ngoai: Giam tir 1.567 tan/ngay xudng 1.508
tan/ngay (mat cit s1, 38%); giam w171
tan/ngay xuong 128 tan/ngay (qua mat cit s2) va
giam 121 tan/ngay xubng con 88 tan/ngay (qua
mat cit s3) (hinh 4a).

Trong diéu kién song gié SE vao mua khé,
dong bun cét doc bo Hai Phong c6 xu hudng di
vé 2 phia. Tai khu vuc phia _ngoai Db Son,
dong bun cat c6 huéng di chuyén 1én phia dong
bic. Do anh huéng cua hoat dong khai thac cat,
dong bun cét giam tir 1.921 tin/ngay xudng con
1.431 tan/ngay Trong khi do, dong bun cat vé
ph1a nam dong bang Bic Bo (qua mét cit phia
ngoai Thai Binh) ciing giam tu 2.905 tan/ngay
xuong con 1.070 tan/ngay, giam 63%. Xu
hudng suy giam nay tlep tuc dugc the hién qua
dong bun cat di chuyen c4c mat cit tir bo ra
phia ngoai. Tai mat cit s1, dong ban céat ra phia
ngoai giam tir 2.625 tén/ngay xubng con 1.945
tan/ngay (giam khoang 26%). Tai mat cit s2,
dong bun cat dua ra tlep tuc giam tr 327
tan/ngay xudng con 160 tin/ngay sau khi c6
hoat dong khai thac cét. Trong khi d6, dong
bun cat ra phia ngoai cuing (mit cét s3), giém tir
125 tin/ngay xudng con 119 tin/ngay (giam
4%) (hinh 4c).

Véi dnh huéng cua séng gié huéng SW
trong mua kho dong bun cat doc bd chu yéu c6
huéng tir tdy nam 1én phia dong bac. Véi diéu
kién nay, khu vyc ven bd Hai Phong tiép nhan
khoang trén 2.700 tin bun cét/ngay. Do anh
huong cua hoat dong khai thac cat, dong bun
cat qua mat cat doc bo phia ngoai Db Son da
giam tr 9.521 tan/ngay xuong con 8.850
tan/ngay. Trong khi d6, dong bun cat tir bd ra
phia ngoai ciing thé hién xu thé giam dan tir bo
ra ngoai voi cac mirc do khac nhau. Tai mat cat
s1, dong bun cat sau khi khai thac cat giam tu
327 tan/ngay xudng con 289 tan/ngay (giam
khoang 12%). Su suy giam nay tiép tuc dién ra
tai mat cit s2: Giam tir 109 tan/ngay trudc khi
c6 khai thac cat xudng con 76 tan/ngay sau khi
khai thac céat (giam khoang 30%). O mat cit
ngoai cung (s3), dong bun cat cling giam tur 84
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tan/ngdy (truéc khai thac cat) xudng con 68
tan/ngay (giam khoang 19%) (hinh 4e).

Véi truong song gio manh tir husng NE
vao mua kho, dong bun cat di xuong phla tay
nam qua mat cat phia ngoai PO Son c¢o xu
huéng giam nhe tir 18.651 tan/ngay thoi ky
trudc khi khai thac cat xudng con 18.311
tan/ngay thoi ky sau khi c6 hoat dong khai thac
cat. Trong khi d6 dong bun cat tir ven bién Hai
Phong di xudng ph1a nam dong bang ven bién
Bic Bo khong co su thay doi déang ké (49.714
tan/ngay thoi ky truéc khai thac cét so Voi
50.007 tin/ngay sau khi khai thac cat). Trong
truong hop nay, dong bun cat ven bo ra phia
ngoai cling giam rd rét sau khi cé hoat dong
khai thac cat: Giam tir 16.134 tan/ngay xudng
con 14.847 tan/ngay. Xu thé nay tiép tuc dién
ra & cac mat cat phia ngoai (s2 va s3) véi cac
gia tri lan luot giam tur 1.398 tan/ngay xudng
1.284 tin/ngay va giam tir 1.273 tan/ngay
xuong 1.213 tﬁn/ngay (giam 5%, (hinh 4b)

Trucmg song gi6 huéng SE khi gié6 manh
lam can bang bun cat hudng chu yéu vé phia
dong bac. Sau khi c6 hoat dong khai thac cat,
khu vuc ven bién Hai Phong nhan thém bun cét
tir phia tdy nam cira Thai Binh dua 1én tir 9.823
tin/ngdy tang 1én 13.226 tin/ngay. Trong khi
do, dong bun cat qua mat cat phia ngoai P
Son lén phia dong bac giam nhe tir 15.378
tan/ngdy xudng con 14.799 tan/ngdy (giam
khOang 4%). Dong bun cat tir ven bo ra phia
ngoai (mat Cat sl) ciing giam manh trr 12.863
tan/ngay xudng con 4.998 tan/ngay thoi ky sau
khi khai thac cat (glam 61%). Xu huéng glam
nay tiép tuc dién ra & cac mit cit phia ngoai (s2
va s3): Dong bun cit ra ngoal khoi giam tu
11.796 tan/ngay xudng con 9.042 tan/ngay
(giam 23%) va giam tir 2.113 tin/ngay xudng
con 1.198 tan/ngay thoi ky sau khi khai thac cat
(hinh 4d).

Truong hop anh huc’mg do hudng song gid
manh tir SW trong mua kho, dong bun cat tir
phia nam dua 1én khu vuc ven bién Hai Phong
khoang 17.780 tan/ngay. Lugng bun cat di
chuyen tlep 1én phia déng béc gua mat cét phla
ngoai Bd Son khoang 78.308 tAn/ngay va giam
nhe xubng con 77.672 tan/ngay sau khi c6 hoat
dong khai thac cat (giam khoang 1%). Trong
khi @6, dong bun cat ven bo di ra phia ngoai
khoi qua mit cit s1 ciing c6 xu huéng giam tir
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26.740 tan/ngay xudng 23.663 tan/ngay (giam
khoang 12%). Mac du dong bun cat ting 1én
khi qua mit cat s2 nhung anh huong do hoat
dong khai thac cat ciing dwgc thé hién rd hoat
dong khai thac cat 1am giam tir 35.377 tAn/ngay
xudng con 33.652 tan/ngay (giam khoang 5%).
Nhirng anh huéng tuong ty ciing xuat hién &
mat cat s3: Dong bun cat ra phia ngoai khoi

tiép tuc giam tir 7.818 tan/ngdy xudng con
5.849 tan/ngay (giam khoang 25%) (hinh 4f).

Nhu vay, su thay doi dia hinh day sau khai
thac cat gay ra mat can bang bun cét & cac khu
vuc ven bo Van Uc - Théi Binh va Nam Triéu -
Lach Tray. Piéu ndy s& dan dén thay doi dién
bién bdi x6i & viing ven bién Hai Phong.

Hinh 4. Dong buin céat van chuyén qua cac mat cat vao mia kho (a- Gio NE binh thuong; b- Gi6
NE manh; c- Gié SE binh thuong, d- Gid SE manh; e- Gié6 SW binh thuong; f- Gid SW manh;
mau den- trude khi khai thac cat; mau do- hién nay)

99



Nguyén Minh Hai va nnk.

Anh huéng dén bién dong dia hinh, boi x0i
cua khu vue vao mua mua

Cac két qua tinh toan md phong cho thiy
do anh huong cua song gio hudng SE, dong
bun cat doc bo khu vac ven bo Hai Phong co
thé di chuyén ca vé phia dong bac va tay nam.
Vi vay xu thé x6i 16 nhiéu hon bdi trong dicu
kién binh thuong. Ving x6i xuat hién ngay
phia ngoai cac cira song (voi toe do khoang 5-
15 mm/thang). Trong khi viing béi tu bi day ra
phia ngoai ¢ khu vyc duong dang sau 5-10 m
V6i toe @6 2-15 mm/thang (hinh 5a). Sau khi
hoat dong khai thac cat dién ra, khu vuc nay
xuat hién cac viing bdi tu & cac khu vuc c6 hoat
dong khai thac cat véi téc do bdi tir 10-15
mm/thang. Ngoai ra, bén canh cac ving bdi ¢
khu vuc c6 hoat dong khai thac cat thi xuét
hién cac viing x0i véi toe do x6i ting 1én, dong
thoi giam téc d6 boi & khu vuc 1an can do ban
cat ¢ nhitng khu vuc d6 bi mat di dé can bang
bun cat & nhitng khu vyc di bi lay di do khai
théc cét (hinh 5b).

Duéi anh huéng cua séng gié manh, hudng
SE, xu thé xdi l& chiém wu thé va xuét hién cac
viing x6i nhiéu hon so véi ving bdi tu. Trong
diéu kién trudc khi co khai thac cat, cac khu
vuc X6i xuat hién ¢ toan bo dai ven bo Hai
Phong véi toc do co thé lén toi 10—
20 mm/thang. Trong khi d6, ving bdi tu bi day
ra phia ngoai duong dang sau 5-7 m, toc do boi
& nhitng khu vuc ndy c6 thé lén toi 5-
15 mm/thang (hinh 5c¢). Sau khi cé hoat déng
khai thac cét, dong bun cét di chuyén vao cac
hé khai thac cat dé tao ra su can bang bun cét,
diéu nay lam xuét hién cac ving bdi tu ¢ cac
khu vue trude kia xay ra x0i. Toc do bdi tu &
cac diém khai thac cét co thé Ién téi 10—
15 mm/thang. Mic du vay, do su thiéu hut bun
cat (d& bu dép cho luong ban cat & cac diém
khai thac cat) nén di 1am ting nhe tdc do x6i va
giam nhe téc d6 bdi ¢ ving phia ngodi cura
Nam Triéu va khu vyc ctra Van Uc (hinh 5d).

Véi hudng song gié NE, trong diéu kién
binh thuong, xu thé x6i xuat hién kha it, cha
yéu & cac lach tridu, phia trong céc cira Bach
Piang - Nam Triéu, tdy nam Cét Hai va phia
ngoai cira Van Uc véi téc do khoang 5-
10 mm/thang. Nguoc lai xu the boi xuét hién &
ving bién phia ngoai voi toc do khoang 2—
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8 mm/thang. Sau khi cé hoat dong khai thac
cat, hinh thanh cac khu vuc co do sau khac
nhau nhung sdu hon so véi thoi diém hién tai,
nhitng khu vuc d6 chinh 1a noi ¢6 téc do boi tu
cao. Trong truong hop nay, nhirng khu vuc
khai thac cat c6 toc do bdi tir 2-6 mm/thang.
Mat khéc, sau khi khai thac cat, cac vung lan
can noi khai thac cat c6 xu huéng giam nhe téc
d6 bdi tu hoic ting cuong x6i hon nhu khu vyc
ctra Nam Triéu, ctra Van Uc.

Khi xuat hién séng gi6 manh, huéng NE,
xu thé x6i 16 chiém wu thé va xuét hién cac
viing x6i nhiéu hon so véi ving boi tu. Trong
diéu kién trude khi c6 khai thac cat, cac khu
vuc x0i Xuat hién & phia dao Céat Hai, Nam
Triéu, Lach Tray va Vian Uc véi toc do c6 thé
Ién toi 5-15 mm/thang. Trong khi d6 ving boi
kh& nho chi xuét hién ¢ phia tdy nam D6 Son,
khu vuc ludng Van Uc va mét s6 khu vuc khac
Vi toc @6 khoang 10-15 mm/thang. Dudi anh
huong cua hoat dong khai thac cat, lam xuat
hién cac viing bodi ngay tai vi tri khai thac cét.
Diéu nay cé thé duoc giai thich l1a do dong ban
cat tir cac khu vuc 1an can di chuyén vao céc
diém d6 sau ly di do khai thac cat dé tao ra sy
can bang vé tram tich.

Céc két qua tinh toan md phong cho thay
anh hudéng cua séng gi6 huéng SW, dong bun
cat doc bo khu vyuc ven by Hai Phong chu yeu
di chuyén vé phia dong bac. Vi vay trong diéu
kién binh thuong xu thé bdi tu 1a cha yéu va
Xuét hién & phia nam D6 Son, tay nam Cat Hai,
ven by Van Uc, dong bic Do Son (toc do
khoang 5-10 mm/thang). Cac vung x4i kha
nho, chi xuat hién & phia ngoai lach triéu cira
Vin Uc, Thai Binh va phia cira Nam Triéu - tay
Cat Hai (tbc d6 khoang 5-15 mm/thang). Sau
khi hoat dong khai thac cat dién ra, khu vuc
nay xuat hién cac vung bdi tu ¢ cac khu vuc cé
hoat dong khai thac cat véi téc do bdi tir 5—
10 mm/thang. Pong thoi, ciing gidng nhu cac
truong hop khéc, bén canh cac ving boi xut
hién & ving c6 hoat dong khai thac cét thi tc
do x0i ciing tang 1én ¢ khu vuc 1&n can do bun
cat & nhirng khu vuc nay bi mit di dé can bang
v6i nhitng khu vuc da bi lay di do khai thac cat.

Khi xuit hién song gi6 manh, huéng SW
trong mua mua, dong bun cat di chuyén manh
vé phia dong bic lam xuit hién céc ving X6i
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nhiéu hon so véi viing bdi tu. Trong diéu kién
trudc khi c6 khai thac cat, cac khu vuc x6i xuét
hién & phia tay, phia nam dao Céat Hai, khu vuc
phia ngoai cira Nam Triéu, phia ngoai cua Van
Uc vai tée do co thé 1én téi 5-20 mm/thang (&
phia dong D6 Son). Trong khi do, ving bdi tu
kh& nho va bi ddy ra phia ngoai duong dang sau
5-10 m, toc d6 bdi & nhitng khu vuc nay co thé
Ién téi 5-15 mm/thang. Sau khi cd hoat dong
khai thac cét, dong bun cét di chuyén vao cac
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hé khai thac cat dé tao ra sy can bang bun cét,
diéu nay lam xuat hién céc ving bdi tu ¢ céc
khu vue trude kia xay ra x6i. Toc do boi tu &
cac diém khai thac cat c6 thé Ién téi 5-
15 mm/thang. Mac du vay, do su thiéu hut bun
cat (dé bu dip cho luong bun cat vao cac diém
khai thac cat) nén da lam ting nhe tdc do x0i va
giam nhe téc d6 bdi & ving phia ngoai cua
Nam Triéu va khu vuc cira Van Uc.
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Hinh 5. Bién dong dia hinh ddy (mm/thdng) do anh huéng cua gié SE trong miia mua (a- Trudc
khi khai thac cat, gi6 binh thuong; b- Hién tai, gié binh thuong; c- Trudc khi khai thac cét, gio
manh; d- Hién tai, gi6 manh)
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Anh hwéng dén bién dong dia hinh, bdi xoi
caa khu vuc vao mua kho

Vao mua kho, dudi anh hudéng cia huc’mg
song gi6 NE trong dléu kién binh thuong, vung
boi 1a chii yéu nhung toc d6 bdi kha nho (chi ter
1-4 mm/thang). Mot s6 vung x0i 16 nhe cling
Xuat hién trong truorng hop nay ¢ phia tay dao
Cat Hai, phia ngoai lach triéu cua cira Van Uc
v6i toe do khoang 3—7 mm/thang (hinh 6a). Sau
khi c6 hoat dong khai thac cét, hinh thanh céac
khu vuc c6 d6 sau khac nhau nhung sau hon so
véi thoi diém hién tai, nhitng khu vire d6 chinh
14 noi ¢ tde d6 bdi tu cao sau khi khai thac cat.
Trong truong hop nay, nhitng khu vuc khai
thac cat co toc do boi tr 2-6 mm/thang. Mat
khac, sau khi khai thac cat, cac vung lan cén
noi khai thac cat ¢ xu hudng giam nhe toc do
bdi tu hodc ting cuong xo6i hon nhu khu vuc
ctra Nam Triéu, cira Van Uc (hinh 6b).

Khi xuat hién séng gi6 manh, huéng NE
trong mua khd, cac ving x6i 16 xuat hién nhiéu
hon so véi ving bdi tu. Trong diéu kién trudc
khi c6 khai thac cat, cac khu vuc x6i xuat hién
¢ phia tdy ddo Cat Hai, phia ngoai cira Nam
Triéu, Lach Tray va Van Uc véi téc do c6 the
Ién té1 5-15 mm/thang. Trong khi d6 vung boi
kha nhé chi xuét hién & phia tdy nam D6 Son,
khu vuc ludng Van Uc va mét s6 khu vuc khac
Vvé6i toe @6 khoang 10-15 mm/thang (hinh 6c).
Duéi anh hudéng ctia hoat dong khai thac cat,
lam xuat hién cac vang bodi ngay tai vi tri khai
thac cat. Piéu nay co thé duoc giai thich 1a do
dong bun cat tir cac khu vuc 1an can di chuyén
vao cac diém do sau lay di do khai thac cat dé
tao ra su can bang vé tram tich. Vi vay, mac du
lam hinh thanh nén cac ving bdi tu & cac khu
vuc khai thac cit nhung sy mat can bang bun
cat nay da 1am cho tdc do bdi tu giam & cac khu
vuc ¢6 hién tuong bdi. Trong khi do, tbc do x6i

cling tang nhe & nhitng vung lan can cua khu
vuc khai thac cat (hinh 6d).

Tuong tu, cac két qua tinh todn md phong
cho thay do anh huéng cua song gié husng SE,
dong bun cat doc bo khu vyc ven by Hai Phong
bi di chuyén ca vé& viing ven bo phia dong béc va
tay nam. Vi vay xu thé x6i 1o nhiéu hon boi
trong diéu kién binh thuong Vung xoi Xuét hién
ngay phia ngoai cac cura sdng (VO’I téc do khoang
5-15 mm/thang) Trong khi vung boi tu bi day
ra phia ngoai ¢ khu vyc duong dang sau 5-10 m
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VGi toe do 215 mm/thang. Sau khi hoat dong
khai thac cat dién ra, xuat hién cac viing boi ty &
cac khu vuc c6 hoat dong khai thac cét vai toc
d6 boi tir 10-20 mm/thang. Ngoai ra, bén canh
cac ving boi nay xuat hién cac ving x6i vai toc
d6 x4i tang 1én, dong thoi giam tde do bdi ¢ khu
vuc lan can do bun cat ¢ nhitng khu vuc do bi
mat di dé can bang bun cat véi nhitng khu vuc
da bi lay di do khai thic cat.

Khi xuat hién song gi6é manh, huéng SE, xu
thé xoi 1o Chlem vu thé (glong nhu véi mua
mua) va xuét hién céc vung Xoi nhiéu hon so
Vv6i viing boi tu. Trong diéu kién trudc khi co
khai thac cat, cac khu vyuc xai xuat hién ¢ toan
bo dai ven bd Hai Phong véi toc do cd thé Ién
toi 10-20 mm/thang Trong khi do, vung boi tu
bi day ra phia ngoai dudng dang sdu 5-10 m,
toc do bdi ¢ nhitng khu vuc nay c6 thé 1én téi
5-20 mm/théng. Sau khi cé hoat d@ng khai thac
cat, dong bun cét di chuyén vao cac hd khai
thac cat dé tao ra sy can bang bun cat, diéu nay
lam xuét hién céc vung bdi ty ¢ cac khu vuc
trudc kia xay ra xoi. Toc do boi tu & cac diém
khai thac cat c6 thé Ién téi 10-15 mm/thang.
Mic du véy, do sy thiéu hut bun cat nén da lam
tang nhe toc do x6i va giam nhe téc do boi &
vung phia ngoai cira Nam Triéu va khu vyc ctra
Vin Uc.

Dudi anh hudng cua song giéo hudng SW,
dong bun cét doc bd khu vuc ven bo Hai Phong
chu yéu di chuyén vé phia dong béc. Vi vay
trong diéu kién binh thuong xu the bdi tu 1a chu
yéu va xuét hién ¢ phia nam Do Son, phia tay
nam Cat Hai, ven bo Vin Uc, dong bac D6 Son
(téc do khoang 3-8 mm/thang). Cac vung Xoi
kha nho, chi Xuit hién & phia ngoai lach triéu
ctra Van Uc, Thai Binh va phia cira Nam Trigu-
tdy Cét Hai (tbc do khoang 5-15 mm/thang).
Sau khi hoat dong khai thac cat dién ra, xuat
hién cac vung boi tu & cac khu vuc cé hoat
dong khai thac cat véi toc do boi tir 5-
10 mm/thang. Pong thoi, cung glong nhu cic
truong hop khéc, bén canh cac ving boi xuat
hién & ving c6 hoat dong khai thac cét thi toc
d6 x6i ciing ting 1én dong thoi giam toc do boi
& khu vuc 1an can do bun cat ¢ nhirng khu vuc
d6 bi mat di dé can bang bun cét véi nhirng khu
vuc da bi lay di do khai thac cat.

Khi xuat hién séng gi6 manh, huéng SW
trong mua mua, dong bun cat di chuyén manh
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vé phia dong bac lam xuit hién céc ving X6i
nhiéu hon so véi viing bdi tu. Trong diéu kién
trudc khi c6 khai thac cat, cac khu vuc x6i xuét
hién & phia tay, phia nam dao Céat Hai, khu vuc
phia ngoai ctira Nam Triéu, phia ngoai cira Van
Uc vai tée do co thé 1én téi 5-20 mm/thang (&
phia dong Db Son). Trong khi d6, viing boi tu
khé& nho va bi ddy ra phia ngoai duong dang sau
5-10 m, toc do bdi & nhitng khu vuc nay co thé
Ién téi 5-15 mm/thang. Sau khi cé hoat dong
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khai thac cat, dong bun cét di chuyén vao cac
hé khai thac cat dé tao ra sy can bang bun cét,
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khu vue trude kia xay ra x6i. Toc do boi tu &
cac diém khai thac cat co6 thé lén tsi 5-
20 mm/thang. Mac du vay, do sy thiéu hut ban
cat (dé bu dap cho luong bun cat vao cac diém
khai thac cat) nén di lam ting nhe téc do x4i va
giam nhe téc d6 bdi & ving phia ngoai cua
Nam Triéu va khu vuc cira Van Uc.
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x coordinate (km) —»
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gi6 binh thuong; c- Trudce khi khai thac cét, gio

manh; d- Hién tai, gié manh)
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Nguyén Minh Hai va nnk.

KET LUAN

Sy thay ddi dia hinh do khai thac cat dén
hién tai (gia thiét khai thac 30% du Kién) da
Iam anh huong nhat dinh dén can bang bun cat
khu vuc ven bién Hai Phong. Cac két qua phan
tich danh gia cho thay dong bun cat van chuyen
doc bo va tir bo ra ngoai khoi déu bi suy giam
do su Iang dong bun cat dé bu dip lwong bun
cat bi Iay di khi khai thac cat. Nhitng anh
hudong dén can bang bun céat nay tro I1én rg rét
hon khi ¢é nhu:ng tac dong két hop véi diéu
kién song gié manh.

Sy ting d6 sAu & cac diém khai thac cat
(dén thoi diém hién tai) ciing da lam thay doi
nhe xu thé bién dong dia hinh, bdi x6i ¢ ving
ven bién Hai Phong. Dong bun cét tir 1an can
cac vi tri khai thac cat di chuyen vao cac hd
Khai thac cat da lam ting téc d6 boi & nhiing vi
tri nay Ién 5-10 mm/thang Bén canh do, anh
hudéng cua hoat dong nay cung da lam glam toc
d6 boi ty, ting nhe toc do6 x0i & cac ving lan
can véi vi tri khai thac cat.

Ngoal nhitng tac dong dén van chuyén bun
cét va bién dong boi x6i & ven bién Hai Phong,
hoat dong khai thac cat cling lam giam dong
bun cat doc b (2-81%) tir ven bo Hai Phong,
cung cap cho khu vuc phia nam ven bo Bac Bo.

Loi cim on: Bai bao nhan duoc sy hd tro Ve tai
liéu cua dé tai nghién ctru khoa hoc cap thanh
phd Hai Phong: “Nghién ciu danh gid anh
huong cua hoat dong khai thac cat dén moi
trudng vung cira song ven bién Hai Phong”, cac
tac gia xin chan thanh cam on sy hd tro quy
bau do.
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